
Mobil Exploration & Producing U.S. Inc 
October 24, 1990 

P.O. BOX 633 s MIDLAND, TEXAS 79702 

MIDLAND DIVISION 

Oil Conservation Division 
P. 0. Box 2088 
Santa Fe, New Mexico, 87501 f g ) / 

WATER DISPOSAL WELL 
STATE SEC. 27 LEASE - WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gentlemen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New Mexico, Inc. (MPTM), respectfully requests authority to dispose of produced 
water into the Devonian formation in the subject well. 

Conversion of this well to a water disposal well is necessary to economically 
dispose of lease and off lease water. The same water as permitted for disposal 
in the State Sec. 27 #2 will be disposed into the #1. The purpose for 
converting #1 is as back-up capacity to #2. Presently #1 is s t i l l P&A'd and we 
wish to permit the well before Mobil spends money to re-enter i t . 

The supporting information for this application is organized in accordance with 
Form C-108. 

If any further information is needed concerning this application, please call 
J. W. Dixon at (915) 688-2452. 

JWD/fc 
attachments 

cc: w/attachments 
Offset Operators 
Surface Owner 
New Mexico State Land Office 
P. 0. Box 1148, Santa Fe, NM 87501 

District Director OCD - Hobbs 

G. N.filler 
Environmental, Regulatory, 
& Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 



b l A I L ur NEW M t X l L U u w t ^ k n » n i < u n u o w U i . _ - . . 
ENERGY AND M I N E R A L S DEPARTMENT TOSTorrci B O « m R e v i s e d 7 - 1 - 8 1 

tTArt uwo o»f ce aunono 
•AMI*. K . M W MEXICO 

APPLICATION FOR AUTHORIZATION TO INJECT v C t - > 

I . Purpose: __ Secondary Recovery CH Pressure Maintenance j _ Dir.nosal __ Storage 
Application q u a l i f i e s for administrative approval? [__yes Q n o 

I I . Operator: MObil Producing Texas & New Mexico, In c . 
c/o Mobil E x p l o r a t i o n & Producing U.S. I n c . , Box 633, Midland, TX 79702 

Address: 

Contact party: Judy W. Dixon Phone: (915) 688-2452 

I I I . Well data: Complete the data required on the reverse side of t h i s form for each well 
proposed for i n j e c t i o n . Additional sheets may be attached i f necessary. 

IV. Is t h i s an expansion of an e x i s t i n g project? ~ J yes l ~ no 
I f yes, give the Division order number authorizing the project . 

Attach a map that i d e n t i f i e s a l l wells and leases w i t h i n two miles of any proposed 
i n j e c t i o n well with 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 well's area of review. 

VI. Attach a tabulation of data on a l l wells of public 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 include a description of each 
well's type, construction, 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 well 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 operation, including: 

1. Proposed average and maximum da i l y rate and volume of f l u i d s to 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 appropriate analysis 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 with 

the receiving formation i f other than reinjected produced water; and 
5. I f i n j e c t i o n i s for disposal purposes i n t o a zone not productive of o i l or gas 

at or w i t h i n one mile of the proposed w e l l , attach a chemical analysis of* 
the disposal zone formation 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 , studies, nearby wells, e t c . ) . 

V I I I . Attach appropriate geological data on the i n j e c t i o n zone including appropriate l i t h o l o g i c 
d e t a i l , geological name, thickness, and depth. Give the geologic name, and depth to 
bottom of a l l underground sources of drinking water (aquifers containing waters with 
t o t a l dissolved solids concentrations of 10,000 mg/1 or less) overlying the proposed 
i n j e c t i o n zone as well as any such source known to be immediately underlying the 
i n j e c t i o n i n t e r v a l . 

IX. Describe the proposed stimulation program, i f any. 

X. Attach appropriate logging and t e s t data on the w e l l . ( I f well logs have been f i l e d 
with the D i v i s i o n they need not be resubmitted.) 

XI. Attach a chemical analysis of fresh water from two or more fresh water wells ( i f 
available and producing) w i t h i n one mile of any i n j e c t i o n or disposal well showing 
location of wells and dates samples were taken. 

X I I . Applicants for disposal wells must make an a f f i r m a t i v e statement that they 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. 

X I I I . Applicants must complete the "Proof of Notice" section on the reverse side of t h i s form. 

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

I hereby c e r t i f y that the information submitted with t h i s a pplication i s true and correct 
to the best of my knowledge and b e l i e f . 

Name: Jjatrv-\W. Dixon / i- ' / T i t l e Env/Reg. Technician 

Signature 

I f the in format ion "required^nder Sections V I , V I I I 
submitted, i t need not be dupl icated and resubmitted, 
of the e a r l i e r s u b m i t t a l . 

Date: 10/24/90 

X, and XI above has been previously 
Please show the date and circumstance 

Case #9337, Order, #R-8645 dated May 5, 1988 - State SEction 27 #2 

DISTRIUUTIUN: Or iq in t i l and one copy to Santa Fe wi th one copy to the appropriate D iv i s ion 
d i s t r i c t o f f i c e . 



FORM C-lOO Side 2 

t i l . WELL DATA 

A. The following well data must be submitted for each i n j e c t i o n well covered by t h i s a p p l i c a t i o n 
The data must be both in tabular and schematic form and shall include: 

(1) Lease name; Hell No.; location by Section, Township, and Range; nnd footage 
location w i t h i n the section. 

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

(3) A description of the tubing to be used including i t s size, l i n i n g m a t e r i a l , and 
se t t i n g depth. 

(4) The name, model, and settinq depth of the packer used or a description of any other 
seal system or assembly used. 

Division 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 ns models for t h i s purpose. Applicnnts for several i d e n t i c a l well:: may 
submit a " t y p i c a l data sheet" rather than submitting the data for each w e l l . 

B. The following must be submitted for each i n j e c t i o n well 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 for additional wells need be shown 
only when d i f f e r e n t . Information 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 applicable, 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 perforated or open-hole'. 

(3) State i f the well was d r i l l e d for 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 well 

(4) Give the depths of any other perforated 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 perforations. 

(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 applicants must furnish proof that a copy of the application has been furnished, by 
c e r t i f i e d or registered n a i l , to the owner of the surface of the land on which the well 
i s to be located and to each leasehold operator within one-half mile of the well l o c a t i o n . 

Where an ap p l i c a t i o n i s subject to administrative approval, a proof of pu b l i c a t i o n must 
be submitted. Such proof shall consist of a copy of the legal advertisement which was 
published i n the county in which the well i s located. The contents of such advertisement 
must include: 

(1) The name, address, phone number, and contact party for the applicant; 

(2) the intended purpose of the i n j e c t i o n w e l l ; with the exact location of 3ingle 
• wells or the section, township, and range location of multiple w e l l s ; 

(3) the formation name and depth with expected maximum i n j e c t i o n rates and pressures; and 

(U) a notation that interested parties must f i l e objections or requests for hearing with 
the O i l Conservation Division, P. 0. Box 2088, Santa Fe, New Mexico 87501 w i t h i n 15 
days. 

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

NOTICE: Surface owners or of f s e t operators must f i l e any objections or requests for hearing 
of administrative applications 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. 



Subs* lo 
Dienct Office 
S _ i - M - 6 
Fes Lease-3 

Stale of New Mexico 
Energy, Minerals aid Natural Resouces Department Fo— C101 

Rirknd 1449 

DISTRICT I 
P.O. Be* 1910, Hobbs, NM SS240 

niimtTcrn 
P.O. Draw— DD, Art—, NM U210 

DISTRICT-L 
1000 Rio Bnsoe RxL, Aztec, NM 17410 

OIL CONSERVATION DIVISION 
P.O. Box 2088 

Santa Fe, New Mexico 87504-2088 

AH NO. (assigned by CCD oo New Weill) 
30-025-03141 

5. ladioie Type of Lease 
STATE ill FEE 

6. Stale Oil * Gal Lease No. 

NM-587 

APPUCATION FOR PERMIT TO DRILL, DEEPEN, OR PLUG BACK 
1_ Type of Week: " 

DRILL • 
b. Type aT We_: 

RE-ENTER g[] DEEPEN j -

D i s p o s a l 

PLUG BACK Q 

ZONE • 

7. Leaae Name or Unit Agreement Name 

State Section 27 

_ Name cf Opsmor 

Mobil Producing Tx. & N.M. Inc. 
t w _ No. 

l 
9. Pool name or Wildcat 

Vacuum Devonian South 

4. Wefl 
Us* 660 Feet From The NOrth 

27 Towaship 18S 

10. Proposed Depth 

Lias sad 

35E 

1983 Feet From The 
E a s t 

Line i 

NMPM County 

V / / / / / / / / / / / / / ^ 
13,970 

11. Formation 
Devonian 

12. Rotary or CT. 

13. EkwatkaM {Skom wkttktr DF, FT, CR. tie.) 
3887' GL 

14. Kind _ Status Plug. Bond 
Blanket on F i l e 

i 

15. Drilling Ccmaar 
Unknown 

16. Approx. Date Work will star: 
AS soon as poss ible 

17. PR( -POSED CASING AND CEMENT PROGfl 1AM 
SIZE OF HOLE SEE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF CEMENT ! EST. TOP 

17" 13-3/8" 48# 360' 350 ICirc to surface 
12-1/4" ! 9-5/8" 36# 3800' 3500 j c i r c to surface 

I 7-5/8" 26.4, 29 . / , 33 . 7 9 11,800 1165 iTemp survey 
7-5/8" csg cmt @ 1689 

1. 
2. 
3. 
4. 
5. 
6. 

7. 

9. 

MIRU WO u n i t . NU BOP, te s t . 
RIH, dress o f f csg stub @ 1689. 
DD into Devonian to TD of ±-13,970. 
Run OH logs, analyze. 
RIH w/test tbg. set pkr @ ±11,750'. ^ - I ^ A 
Acidize OH Devonian section 11,800-13,970 w/2000 gas 15% HCL acid + 10,gal gelled 
15% HCL acid + 6000# graded rock s a l t . 
Test disposal rate/pressure into Devonian. 
POOH w/test tbg, RIH w/Duolined tubing (3-1/2 or 4-1/2" ) plus perm. pkr. 
Set pkr @ ±11,750'. Load, test annulus. 
Put well on prod, water disposal. 

IN ABOVE SPACE DESCRIBE PROPOSED PROGRAM: r r»OFOSAL. a TO DEEPEN OR PLUG BACK, QIVE DATA ON PRESENT PRODUCTIVE ZONE AND PROPOSED NEW PRODUCTIVE 
ZONE. OtVB HxIwajrrKeVENTERPIIOaRAM. 9 A N T / 

nmpfefejo fte keAsf my knowledge and belief. 

R e g u l a t o r y T e c h n i c i a n 
Mobi 1 

10 /11 /90 

Dixon 

Producing Texas & New Mexico 
act ing by and through i t s agent 

Inc. 

Prnd^inn II S TgfWPNENO. r 915) 688-

(TJw fm* for Sate Use) 

APPROVED I T 

COMXnONSOF APPROVAL. * ANY: 

TITLE DATE 



DATE 4~Z3-jo WELL NO. LEASE 5V>tifc StcJi** 2f 

FIELD Vacuum Ati/MU jjuK LOCATION Cio ' 4 /Ui ' f£L i/^-f 8 Uc 2.1. Tl*St > 

SIBNED i Ir ELsoJ GL mi' 
DF 5W 
KB ISW 

ZERO KB IVAtiA 

PAoPosth WELLBORE DIAGRAM 

o c^i dec Cn k.u) 

i*k"ctj c^e tin' - * 1 

L*fr art ill 4' koU) 

H.Ut', Queried c„T 4 <?f 12- holes 

15\%* 24.4, 11.1, f 23,1M-So burfresj 4 X-/mc Cs^ 

st-r-h 11, fro' u/ /us 

'^VqxV d n * » i a * Q H f O i i J z?J*C 



Submit to Appropriate 
District ORica. 
Stats Lease - 4 conies 
Fee Lease - 3 < 

DISTRICT I 

P.O. Box 1980, Hobbs, NM 88240 

DISTRICT P 
P.O. Drawer DD, Artesia, NM 88210 
DISTRICT m 
1000 Rio Brazos Rd., Aztec, NM 87410 

State of New Mexico 
Energy, Minerals and Natural Resources Department 

OIL CONSERVATION DIVISION 
P.O. Box 2088 

Santa Fe, New Mexico 87504-2088 

WELL LOCATION AND ACREAGE DEDICATION PLAT 
All Distances must be from the outer boundaries ot the section 

Form C-102 
Revised 1-1-89 

Actual Footage Loa ejoaof WeB: 
1983 feet from the E a s t lias aad 660 feet from the North l i n e 

Ground level Elev. Producing FonnetioQ Pool Dedicated Acreage: 
3887' Devonian South Vacuum 80 Acre! 

Operator 
Mobil 1 Producing Tx. & N. M. Inc. 

Unit Letter 
B 

Sectioa 
27 

Township 
T - 1 8 - S 

S t a t e S e c . 27 

Range 
R - 3 5 - E 

Well No. 

County 
Lea 

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

3. If more than one tease of different ownership is dedicated to the welL have the interest of all mmtii ha«i rm*w<~1 by •y™n™.1jT»tKm 

unitization, force-pooling, etc.? 
• Yes O No If answer ii "yea" type of conaoliditioo 

If answer is "no" list the ownen and tract descriptions which have actually been consolidated. (Use reverse side of 
this form if neccessary. 
No allowable will be assigned to the weD until all interests have been consolidated (by cornnunitizalxn, unitization, forced-pooling, or otherwise) 
or until s non-standard unit, dinanarmg such interest, has been approved by the Division. 

1983' 
I 

- - - I 
I 
I 

I 
I 
I 
I 
I 

7 V 

T-/8-S R-35-E 

OPERATOR CERTIFICATION 
/ hereby certify that the information 

rtiit in true and caJaieie It the^ 

Printed Name 

Environmental & Regulator!/ 
Position 

Mobil Producing Texas & New Mexick 
Company 
acting by and through i t s agent 
M n h i l F x p l n r a t i n n & P r n H i ! / - i n g I I ^ 

Date 

SURVEYOR CERTIFICATION 

/ hereby ctrtify that tht well location shown 
on this plat was plotted from field notes 0/ 
actual surveys made by me or under my 
supervison, and that the same is true and 
correct to the best of my knowledge and 

belief. 

I nc. 

Date Surveyed 

Signature & Seal of 
Professional Surveyor 

Certificate Na 



(7 -56) X-1313 

State 

State 

Yates 

State 

Hondo 
2: 

Mobil 

Exxon 

— 27-
State Sec. 27 

Hondo 

Yates 

Mc AI pin 

Hanley 
Petroleom 

Union 

So. Vacuum Unit 

State 

Reserve _ _ _ 

State 

Union of Calif. 

State 

Permit depth_ 

Special Inst ruct loni _ 

Dot* work i t 1 nonced- -Supt. 

Locat ion approved by 

THE STATE OF TEX ITS 

COUNTY OF M I D L A N D 

I k ere by certify tkat tkis plot truly represents conditions 
u tkey actually exist oo tkis leue; tk»t said plot 
wkick is e m to the scale indicated hereon, la Co tke 
beat of ay knowledge tree aud correct; that i t accurately 
shows said lease with all wells oa same; that 009001 
aad locatioas of said wells are aa indicated kereoo; 
and that tkis plat correctly reflects all pertinent aad 
rerouted data. 

. Locat ion made *•* 

MOBIL OIL CORP. " 
EXPLORATION a PRODUCING DEPARTMENT 

MIDLAND DIVISION — I M I D L A N D , T E X A S 

LEASE ...SM*. J*C=...?..7_.._ ...... 
DISTRICT . Hobbs .._ ..LEASE NO. ..N.M -..58.7 

LOCATION MADE 19 WELL NO 

TOTAL ACRES IN LEASE !.§.Q. ACRES COVERED BY PLAT ..1.60 . 

DESCRIPTION NEI/4 Ssc.27, TWS. R35E 

DRAWN ...A.CL&Qnd.. 

SCALE •••.!.".?.JtQg9' 

.Lftg 
COUNTY )̂JML_!)lfA!£Q_ 

DATE ...S.-?5.:.?B.. 

FILE NO 

FIELD SrAlttiyp^urp.0.ayQ. aLon..P()O). 
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Mobil Producing 
Texas & New Mexico inc. 

Midland Division 

EXHIBIT "A" 
STATE SEC. 27 #1 
VACUUM DEVONIAN SOUTH FIELD 
LEA COUNTY, NEW MEXICO 



STATE ~^C. 27 #1 SWD PERMIT APPLICATION 

C-108 -

I . Disposal 

I I . M obil 

I I I . A. 1. State Sec. 27 #1, 660' FNL & 1983' FEL, Sec. 27, T185, R35E 

2. 13 3/8" csg § 360' cmt w/350 sks of cmt, c i r c t o surface 
9 5/8" csg @ 3800' cmt w/3500 sks of cmt, c i r c t o surface 
7 5/8" csg @ 11,800' cmt w/1165 sks of cmt, TOC by temp 
survey @ 1715' 
7 5/8" csg cmt @ 1689' 

3. 3 1/2 or 4 1/2" Duolined t u b i n g ( f i b e r g l a s s l i n i n g ) set @ + 
11,750' 

4. 7 5/8" permanent pkr + seal assembly set @ + 11,750' 

B. 1. Devonian, South Vacuum 

2. Proposed, 11,800 - 13,970', open hole 

Devonian Formation 

3. O r i g i n a l l y d r i l l e d as Devonian producer 

4. Devonian p e r f s § 11,650-668' squeezed w/150 sks 

5. Bone Springs, ± 8850' 

IV. Yes, D i v i s i o n order # R-8645 dated 5-5-88 

V. See attached map, E x h i b i t "A" 

VI . A p p l i c a t i o n f i l e d March 2, 1988 f o r d i s p o s a l permit f o r State 
Sec. 27 #2 

V I I . 1. Average r a t e = 10,000 BWPD 
Maximum r a t e = 2 0,000 BWPD 

2. Closed system 

3. Average i n j e c t i o n pressure = O (operate on g r a v i t y feed) 
Maximum i n j e c t i o n pressure = 2 39 0 p s i 

4. See attached E x h i b i t "B", p l u s chemical a n a l y s i s of source 
water, statement from previous Reservoir Engineer 

5. See attached E x h i b i t "C" 



V I I I . 1. L i t h o l o g i c d e t a i l 

a) Composition - Devonian, white to tan, medium to 
course crystalline with vuggy to cavernous 
porosity 

b) Type structure - faulted anticline 
c) Average porosity - 13% 
d) Average permeability - 5 t o 3 0 md 

2. Geologic name - Devonian 

3. Thickness - average, 500' 

4. Average top of pay - 12,000' 

5. Overlying fresh water zones, 10,000 ppra or less TDS: 
a) Ogalalla § 300' 
b) Santa Rosa @ 1400' 

6. There are no fresh water zones immediately underlying 
the i n j e c t i o n zone. 

IX. Acidize Devonian w/2,000 gal 15% HCL acid + 10,000 gal 
gelled 15% HCL acid + 6000 lbs graded rock s a l t . Maximum 
t r e a t i n g rate = 5 BPM, maximum t r e a t i n g pressure = 5000 
ps i . Flush treatment with 50 bbls biocide-treated fresh 
water. 

X. Well w i l l need to be deepened from present PBTD of 11,7 52' 
to proposed new TD of 13.970'. 
At t h a t time, open-hole logs w i l l be run and f i l e d with the 
OCD. 

XI. See attached Exhibit "D" 

X I I . MPTM has examined the available geologic and engineering 
data and f i n d s no evidence of open f a u l t s or other hydrological 
connection between the Devonian Formation and any underground 
source of drinking water. 

X I I . See attached Exhibits "E" and "F" f o r Proof of Notice 

Also attached: 
- Proposed sketch 
- Map (Exhibit A) with 1/2 mile radius drawn 



Exhibit "3" 

INTEROFFICE CORRESPONDENCE 

DATE: Feb. 15, 1933 

TO: Ann Moore CC: 

With regards to the water c a p a t a b i l i t y t e s t conducted on f l u i d s t o be 
inj e c t e d i n t o the State 27 well £2 SWDW, the following statement can 
be made : 

A composite of produced water which represents the t y p i c a l 
i n j e c t i o n f l u i d consists of Abo (46%), San Andres (48%), 
G l o r i e t a ( 2 % ) , Pennsylvania ( 3 % ) , and Blinebry ( 1 % ) . 
This water was combined with Devonian produced water i n 
varying amounts. In summary, the Devonian water alone, 
and mixtures of Devonian from 0 to 50% with the proposed 
i n j e c t i o n f l u i d formed carbonate scale. Calcium s u l f a t e 
becomes evident i n the high percent composite range of 
80 - 100%. Thus a scale prevention program is needed and 
chemical treatment of the we l l w i l l be done as required to 
co n t r o l both types of scale. 

Ann, attached i s a copy of the analysis performed by WL Treating Chem 
I f you have any questions, please give me a c a l l at ext. 2076. 

Thanks 

Jack Hamner 
RH - 240 
Projec t Reservoir Engineer 



B - l 

v T I Treating 
Chemicals 

NL Treat ing Chemlcals. 'NL Incustnes, Inc. 
P.O. Eox 6C020. Houston, Texas 77205 
Tel. (713) S87-5400 Telex: 4620243 NLOS Ul Water Analysis Rep 

SHEET NUMBER 

ZCMPANY 
OATE 

Mobi l Produc ing Texas £ New Mexico 
e iELO COUNTY CH PARISH STATE 

Vacuum Lea New Mexico 

icoc- Unii #235 
WATER SOURCE (FORMATION) 
Abo 

JEPTH. FT. BHT. *F SAMPLE SOURCE TcWF. 'f WATER. EHUD AY OIL. E3L/OAY 

• i t : C A L l D l c n 

GAS. MMCFJDAY 

12-16-87 
TYPE OF WATER: G PRODUCED C SUPPLY Q WATESFLOOD D SALTWATER DISPOSAL 
TYPE OF PRODUCTION: C PRIMARY c WATERFLOCO C CO,Fi.OO0 G POLYMER FIQQQ C STEAUttflnn 

WATER ANALYSIS PATTERN 

Na 

.Ca 

+ 20 15 

+ + 

.Mg + + 

Fe + + + 

T i i i 

(NUMBER EESIDE ION SYMEOL IND 

10 5 o 
' i i I I i 1 i 

I I i I 

t i l l 

I ' l l 

I I I 

I ' ' I 
I I I | 

i l l ! 

I i i 

i i < i 

i i i i 

' i i i 

i 

I I i i 

I i I I 

i i i i 

' I I I 

CATES me/I SCALE UNIT) 

5 10 15 
i i i i 

i i i i i i i t 

i i i i 

2 0 c r 

i i 

• t - i i i i 

i i i 
i i i i 

I i i i 

i i i i 

i i i i 

• i i i i i i 

i ! ' I 

H C O , _ 

SO, = _ 

C03 = . 

ZISSOLVED SOLIDS 

NATIONS 

otal Hardness 

;.alcium, Ca + + 

.lagnesium. Ms + + 

on (Total) Fe + + + 

:;inum, B a + + 

:<lium, Na + (Calc.) 

MiONS 

;nioride, Ci ~ 

J late. SO4 = 

a rbonate, CO3 = 

icarbonate. HCO3"" 

yd roxy t .OH -

j i i ide. S = 

128 
me/1 mg/l 

50 
78 

1,000 
?52 

75.1 -J2L 

169.0 6.000 
30.7 

207 

DISSOLVED GASES 

Hydrogen Sulfide. H2S 

Carbon Dioxioe, CO2 

Oxygen, O2 

PHYSICAL PROPERTIES 
pH ( F i e l d ) 

Eh (Redox Potential) 

Specific Gravity 

Turbidity. FTU Units 

Total Dissolved Solids (Calc.) 

Stability Index p 80 *F 

@ 1 0 0 _ ' F 

@ i 2 0 _ « F 

CaS04 Solubility @ *F 

@ *F 

Wax. CaS0 4 Possible (Calc.) 

Max. BaS0 4 Possible (Calc.) 

Residual Hydrocarbons 

7.2 

" ,36) 
+0.81 
+0. 10 
-fO. hC 

mg/l 

mo/I 

mg/l 

MV 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

ppm(Vo!/Vol) 

JSPENDED SOLIDS (QUALITATIVE) 

:-, Sulfide Q li ui Oxide • Calcium Carbonate • Calcium Sullate • Acid Insoluble • 

£}AARKS AND RECOMMENDATIONS: 

:C ENGINEER 

0 i c k e r s o n / S 1 y k e r 

ALYZED SY ~~ 

DIST. NO. 

821 
IA00RESS OFFICE PHONE I HOWE PHONE 



B-2 

rXiiij Treating.. 
U KJiiikni Chemicals 

NL Treating Chemlcals.NL Industries. Inc. 
P.O. Box 60020. Houston. Texas 77205 
Tel. (713) 987-5400 Teiex: 4620243 NLOS Ul Water Analysis Rep 

SHEET NUMBER 

1 
JMPANY 

Mobi 1 Producing Texas & New Mexico 
FIELD 

Vacuum 
COUNTY OR PARISH 

lea 
STATE 

Mew Mexico 
LEASE OR UNIT 

Br 1 c c e s - S t s t e Leases 
SAMPLE SOURCE j WATER SOURCE (FORMATION) 

San Andres 
0EPTH. FT. 5MT. *F SAMPLE SOURCE TEMP, *F WATER. B6L/DAY OIL EBL/DAY GAS. MMCF/DAY 

70 
DATE SAMPLED TYPE OF WATER: C PROOUCED C SUPPLY • WATERFLOOD O SALT WATER DISPOSAL 

TYPE OF PRODUCTION: D PRIMARY Q WATERFLOOD D CO? FLOOD C POLYMER FLOC0 C STEAVF-..000 

Na" 
20 15 

WATER ANALYSIS PATTERN 
(NUMEER BESIDE ION SYMBOL INDICATES me/I SCALE UNIT) 

10 5 0 5 10 15 

. C a -

.Mg + + 

Fe + + + 

1 1 ' 1 

1 1 1 1 

1 1 1 1 

1 ) 1 1 

1 . 1 » 

l l " ! 

i i i i 

t i i i 

t i i i 

i i i t 

i i i i 

i i i i 

i i > ' 

I I I I 

i i i i 

i i i t 

t i l l 

1 1 1 1 

l i l t 

I I I ! 

1 1 1 1 

i t i t 

I I I I 

i i i i 

i i i i 

I I I I 

i i i i 

I I I I 

I I I I 

' i i i 

I I I I 

1 1 1 1 
1 1 1 1 

1 1 1 1 

l i l t 

1 1 1 1 

I 1 1 1 

I ' M 

i i i t 

. t i l l 

i i i i 

i i i i 

I I I I 

I I I I 

i i i i 

i i i I 

1 1 1 1 

1 1 ' 1 

2 0 cr 

HC03__ 

S04 = — 

C 0 3 = — 

DISSOLVED SOLIOS 

NATIONS 

"otal Hardness 

Calcium. Ca + + 

lagnesium, Mg + + 

• on (Total) Fe + + * 

-.anum. E a + + 

odium. Na + (Caic.) 

NlONS 

nioride. C l~ 

altate. SO4 = 

aroonate, CO^ = 

carbonate. H C O 3 -

ydroxy t .OH -

.:::de.S = 

me/I 
282 

mg/l 

JL5A 
126 

3.120 

J •537. 

?7*-7 

1 . IS? . 1 

22 .M8 

^2.000 

12.2 

A. 1 

DISSOLVED GASES 

Hydrogen Sulfide. H2S 

Carbon Dioxide, CO2 

Oxygen. O2 

PHYSICAL PROPERTIES 

PH ( F i e l d ) 
Eh (Redox Potential) 

Specific Gravity 

Turbidity, FTU Units 

Total Dissolved Solids (Calc.) 

Slability Index e 80 - F 

fflOO 'F 
e i20_ 'F 

C5SO4 Solubility Q *F 

« 'f 
Max. CaS04 Possible (Calc.) 

Max. BaSO* Possible (Calc.) 

Residual Hydrocarbons 

6.63 

7? • 63^ 
t-0.21 
+Q-35 
+0.52 

mg/l 

mg/l 

mg/l 

MV 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

ppm(Vol/Vol) 

_-?ENDEl* SOLIDS (QUALITATIVE) 
Sulfide • Iron Oxide • Calcium Carbonale • Calcium Sullate • Acid Insoluble • 

EMARKSAND RECOMMENDATIONS: 

~Z ENGINEER 0IS". NO. I ADDRESS IC-FICEPHCNE 1 H.OM5 PHONE 

0 i c k e r s o n / S 1 y k e r 821 I 
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T v l ' l Treating 
j '^Jiikio Chemicals 

NL Trea t ing Chemica l s /NL lncus:r:e$. Inc. 
P.O. Box 60020. Houston. Texas 77205 
Tel. (713) 987-5400 Telex; 4620243 NLOS Ul Water Analysis Repc 

SHEET NUMBER 

3 
XMPANr 

r tob i l Produc ing Texas & New Mexico 
DATE 

FIELD 

Vacuum 
LEASE OR LNIT 

B r i d c e s - S t a t e Leases 
SAMPLE SOURCE 

#11 k 

COUNTY CR FARISH 

Lea 
STATE 

New Mexico 
WATER SOURCE (FORMATION) 

G l o r i e t a 
DEPTH. FT. BHT. *F SAMPLE SOURCE TEMP, ' F WATER. ES J0AY OIL S3L/OAY GAS. MMCF/OAY 

53 
DATE SAMPLED 

12-16-87 

TYPE OF WATER- C PROOUCED D SUPPLY D WATERFLOOD C SALT WATER OISPCSAL 

TYFE OF PRODUCTION: Q PRIMARY Q WATERFLOOD C CO} FLOOD Z POLYMER FLOOD O STEAMFLOOO 

. Na 
+ 20 15 

WATER ANALYSIS PATTERN 
(NUMBER 8ES10E ION SYMBOL INDICATES me/l SCALE UNIT) 

10 5 0 5 10 15 20 

C a + + L _ 

.Mg + + 

Fe + + + 

( 1 ' 1 

t i l l 

1 . I I 

I I I ! 

• I I I 

i l l ! 

i i t i 

! 1 1 1 

1 1 i l 

1 1 1 1 

i i l l 

1 1 1 1 

1 1 ' > 

t i l l 

l l l l 

1 1 I j 

I I I I 

. i i | 

i 1 1 1 

I I I ! 

I I I I 

i i t i 

I I I I 

1 t 1 1 

I I I I 

, 1 1 , 

I I I ! 

I I I I 

I I I I 

l i l t 

l l l l 

1 1 ! 1 

I I I I 

( I I I 

1 1 1 1 

1 1 1 I 

I I I I 

I I I I 

i 1 1 1 

l l ' M 

I I I I 

I I I I 

I I I I 

I I I I 

l l l l 

I I I I 

l l l l 

1 1 ' 1 

a" _ 

so4=. 

C03=. 

DISSOLVED SOLIDS 

CATIONS 

Total Hardness 

Calcium. Ca + + 

Magnesium, Mg 

ron (Total) Fe 

+ •+ 
+ + + 

Barium, Ba + + 
Sodium, Na + (Calc.) 

-NIONS 

:n !o r ide .a~ 

iultate. SO* = 

3art»nate,C03 = 

i icartonate, HCO3 

-yaroxyl. O H -

uH.de. S -

me/l 

188 
88 

J L U L 

mg/l 

JLlftL 
107 

8e,n7'; 

nQ,ono 
7 ,-)Jc 

±5L 

22. 

DISSOLVED GASES 

Hydrogen Sullide. H2S 

Caroon Dioxide, CO2 

Oxygen. O2 

PHYSICAL PROPERTIES 

pH ( F i e l d ) 
Eh (Redox Potential) 

Specific Gravity 

Turbidity. FTU Units 

Total Dissolved Solids (Calc.) 

Stability Index @ flfi*F 

e_LQ0*F 
© J I O ' F 

CaS0 4 Solubility <g *F 

<S *F 

Max. CaS04 Possible (Calc.) 

Max. BaS04 Possible (Calc.) 

Residual Hydrocaroons 

J3PENDEC SOL'DS QUALITATIVE) 

cr. Suhic? • Iron Oxide • Calcium Carbonale O Calcium Sulfate • Acid Insoluble • 

EMARKSAND RECOMMENDATIONS: 

mg/l 

mg/l 

mg/l 

MV 

?31 ,717mg/l 
+0.72. 
+o.q6 
+1 . 2 1 

mg/l 

mg/l 
mg/l 

mg/l 

ppm(Vol/VoO 

"Z ENGINEER 

D i c k e r s o n / S 1 v k e r 

OIST. NO. 

821 
A00RESS I OFFICE PHONE I HOME PHONE 



B-4 

J ^ E U a Chemicals 

N u Trea t ing Chemicals. 'NL Industries. Inc. 
P.O. Eox 60020. Houston, Texas 77205 
Tel. (713) 957-5400 Teiex: 4620243 NLOS Ul Water Analysis Repc 

SHEET NUMBER 

J 
OMPANY 

Mobil Producing Texas £ New Mexico 
DATE 

i£LD 

Vacuum 
COUNTY OR PARISH 

Lea 
STATE 

New Mexico 
EASE OR UNIT 

B r i d a e s - S t a t e Leases 
SAMPLE SOURCE 

#120 
WATER SOURCE (FORMATION) 

Uooer Penn 
EPTH. FT. EHT. *F SAMPLE SOURCE TEMP. «F 

72 
WATER. EcL'OAY OIL. BSUOAY GAS.MMCF/OAY 

ATE SAMPLED 

12-16-87 
TYPE OF WATER; C PROOUCE0 C SUPPLY Q WATERFLOOD C SALT V. ATER DISPOSAL 
TYPE OF PRODUCTION: C PRIMARY C WATERFLOOD C COj FLOOD C POLYMER FLOOD C STcAMFLOOO 

Na 

.Ca 

+ 20 15 

WATER ANALYSIS PATTERN 
(NUMBER BESIDE ION SYMEOL INDICATES me/l SCALE UNIT) 

10 5 0 5 TO 15 

+ + 

.Mg + + 

.+ + + 

1 1 ' 1 

1 1 1 I 

i i i i 

I I I I 

i i i i 

I I I I 

I I I I 

I I I I 

I I I I 

i i i i 

I I I I 

I I I I 

i i i > | i i i i 

i > t ' ! i i i i 

l l l l 

< < ' 1 

t i l l 

i 1 | 1 

I I I I 

I I I I 

I I I I 

• i t i 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

i i i 

I I I I 

i i i i 
l l l l 

i t i ! 

i l i l 

' M l 

M M 

i i i i 

I I I I 

( I I I 

i i i i 

i i ' i 

I I I I 

I I I I 

I I I I 

i i i i 

I I I I 

i i < I 

a 

H C O 3 : 

S 0 4 = . 

a y 

ISSOLVED SOLIDS DISSOLVED GASES 

ATIONS 

;tal Hardness 

3 ic ium.Ca + + 

agnesium, Mg + + 

:n (Total) Fe + + + 

i num. B a + + 

diurn. Na + (Calc.) 

.IONS 

:oride,CJ~ 

(ate. SO4 = 

r oonate. 003 = 

:arbonate. HC03~ 

droxyl. O H -

i ide.S = 

me/l 
2^6 

mg/l 

i i i . 
l i f t 

2.197 

2.366.2 

JL2_ 

2.6^0 

CJ" 

8Aooo_ 

221. 

Hydrogen Sulfide. HjS 

Carbon Oioxide, CO2 

Oxygen, Co 

PHYSICAL PROPERTIES 

pH ( F i e l d ) 

Eh (Redox Potential) 

Soecific Gravity 

Turbidity, FTU Unhs 

Total Dissolved Soiics (Calc.) 

Stability Index Q fifl'F 

@_Lf lQ'F 

8 1 7 0 ' F 

CaS04 Solubility @ *F 

<S *R 
Max. CaSOi Possible (Calc.) 

Max. 6aSC4 Possible fCalc.) 

Residual Hydrocarbons 

6.16 

mg/l 

mg/l 

mg/l 

MV 

1 M , 8 l ? m g / l 

77 

mg/l 

mg/l 

mg/l 

mg/l 

ppmtVol/VoO 

SPENDED SOLIDS (QUALITATIVE) 

Sulfide • Iron Oxide • Calcium Carbonate • Calcium Sulfale • Acid Insoluble • 

UARKSAND RECOMMENDATIONS: 

: ENGINEER DIST. NO. ADDFESS C r r !CE PHCNE HOME PHONE 

i c k e r s o n / S l v k e r 821 
.Y2EDBY DATE 0ISTRISUTION Z CUSTOMER - sr,-,:r.u 



B-5 

1M1 Treating 
Chemibals 

NL Treat ing Chemicals. 'NL Industr ies. Inc. 
P.O. Box 60020. Houston. Texas 77205 
Tel. (713) S8.7-5400 Telex: *620243 NLOS Ul Water Analysis Rep 

• 
SHEET NUMEER 

7 
"CMP ANY 

Mobi l P roduc ino Texas & New Mexico 
DATE 

HELD 

Vacuum 
COUNTY OR PARISH 

Lea 
STATE 

New Mexico 
LEASE OR UNIT 

B r i d g e s - S t a r e Leases 
SAMPLE SOURCE 

#165 
WATER SOURCE (FORMAT©!* 

Middle Penn 
-JcrTH. rT. BHT, *F SAMPLE SOURCE TEMP. *F WATER. eauoAY CH.B EUOAY GAS. MMCF/CAY 

t ~\ 

)A*e SAMPLED TYPE OF WATER: C PRODUCED G SUPPLY C WATERFLOOD • SALT WATER 0ISPOSAL 

• . 12-16-87 TYPE OF PRODUCTION: u PRIMARY C WATERFLOOD D COjFLOOO C POLYMER FLOOD C STEAMHOOO^ 

. Na + 20 15 

WATER ANALYSIS PATTERN 
(NUMBER BESIDE ION SYMBOL INDICATES me/l SCALE UNIT) 

10 5 0 5 10 15 

.Ca" 

.Mg + + 

Fe + + + 

1 . 1 1 

1 • ! ! 

i 1 I 1 

| l 1 > 

> I I I 

I I I I 

i i i i 

I I I I 

I I I I 

i i i i 

i i i i 

i i i i 

t i i i 

I I I I 

I I I I 

i i i t 

I I I I 

i . i l 

l l ' l 

1 ! ' ! 

I I I I 

i i « i 

I I I I 

I I I I 

I I I I 

' i i i I I I I 

I I I I 

I I I I 

i i i i - . v ' 

i i . i 

l l l l 

' ' ' I 

' i i i 

i l l ! 

I I I I 

t i l l 

I I I I 

i 1 i I 

I I I I 

t i i l 

i i i i 

I I I I 

• i i i 

I I I I 

i i i i 

• ' ' 1 . . 

2 0 ( 3 -

SO, = -

C03 = 

DISSOLVED SOLIDS DISSOLVED GASES 

+ + 

NATIONS 

'otal Hardness 

; a l c i um.Ca + + 

Magnesium. Mg 

on (Total) F e + + + 

arium. B a + + 

odium, Na + (Calc.) 

NIONS 

'.nioride, Cl ~ 

ulfaie, SO4 = 

arbonate.C03 = 

carbonate, H C O 3 -

ydroxyt, OH ~ 

j i l i de , S = 

172 
me/l mg/l 

100 
72 

6ft7.9 

2.000 
878 

23,000 
1 -62S 

Hydrogen Sulfide. H2S 

Carbon Oioxide, CO2 

Oxycen. Co 

PHYSICAL PROPERTIES 

pH ( L a b ) 

Eh (Redox Poientiat) 

Specific Gravity 

Turbidity. FTU Units 

Total Dissolved Solids (Calc.) 

Stability Index © *F 

« *F 
e *F 

CaSO^ Solubility « *F 

C 'F 
Max. CaS04 Possible (Calc.) 

Max. BaS04 Possible (Calc.) 

Residual Hydrocarbons 

7 7 

mg/t 

mg/t 

mgrl 

MV 

mg/l 

mg/l 

mg/l 

mg/l 

mg/l 

ppm(Vo!/VoO 

JGPENDED SOLIDS (QUALITATIVE) 

rnSulfiduO lien Oxide • Calcium Carbonate O Calcium Sulfate • Acid Insoluble • 

IMARKCAND RECOMMENDATIONS: 

'!ote: S.T.? I 1 sample of water obtained, 

C ENGINEER D:ST. NO. A3u«c5S |C*r!C£PHCN = I HOME PHONE 

i c k e r s o n / S l y ^ e r 821 1 1 . 

v.YZEO BY 



B-

[ N I Treating 
\Jjjfiba Chemicals 

N l Treat ing Chamleals /NL Industries. Inc. 
P.O. Box 60020. Houston, Texas 77205 
Tel. (713) 987-5400 Telex: 4620243 NLCS Ul WaterAnaiysis Re 

COMPANY 
Mobil Producing Texas & New Mexico 

_____ 

Vacuum 

SHEET NUMBER 

1» 

OATE 

LEASE OR UNIT 
B r i d g e s - S t a t e L e a s e s 

SAMPLE SOURCE 

#27 

COUNTY OR PARISH 

Lea 
STATE 
New Mexico 

12-16-87 

WATER SOURCE (FORMATION) 

ZzrXrt . FT. 8HT, «F SAMPLE SOURCE TE.MF, • F 1 WATER. ScJUDAY OIL. SBUOAY GAS. MMCF/DAY 

52 ! 
TYPE OF WATER: 0 PRODUCED C SUPPLY C WATERFLOOO 0 SALT WATER OISPOSAL 
TYPE OF PRODUCTION: C PRIMARY Q WATERFLOOO C CO; FLOOD C POLYMER FLOOQ Q STcAMFLOCO 

15 

WATER ANALYSIS PATTERN 
(NUMEER BESIDE ION SYMBOL INDICATES me/l SCALE UNIT) 

10 5 0 

i < i i 

t i i i 

I I I I 

i t i r 

I I I I 

I I I I 

I I I I 

I I I I 

i i i i 

I I I I 

I I I I 

i i i i | i i • i 

• i i i ! i i i i 

M g + + 

i i i i 

• i i i 

t i l l 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

I I I I 

! ! ' • 

l l l l 

I I I I 

I I I I 

I I I I 

i i i i 

I I I I 

F e + + + 

i i l l 

i i i 1 

( 1 1 1 

. 1 1 1 

i 1 i i 

I ' M 

I I I I 

M M 

l l l l 

l l l l 

1 i i l 

l l l l 

i i i i 

I I I I 

M l i 

i l • ( 

2 0 cr 

H C 0 3 _ 

S 0 4 = . 

C 0 3 = _ 

DISSOLVED SOLIDS DISSOLVED GASES 

CATIONS 

"otal Hardness 

Calcium, Ca + + 
-esium, Mg + + 

. . . . . . . . i-ia T (Calc.) 

.NIONS 

;nioride. a " 

-uifate. SO4 = 

.aroonate. CO3 = 

^carbonate. H C O 3 -

•ydroxyl. O H -

uliide, S = 

me/l 

JLVL 
mg/l 

_5i_6_ 
188 

2.665.7 

_5-___ 

1.0,920 
2 . 2 Q -

61 - ^ 1 

2..QQQ. 

Hydrogen Sulfide. H2S 

Carbon Dioxioe. CO2 

Oxyce.-. C2 

PHYSICAL PROPERTIES 

PH (Field) 
Eh (Redox Potential) 

Specific Gravity 

Turbidity, FTU Units 

Total Dissolved Solids (Calc.) 

Stability Index @_J_Q*F 

g mn*F 
<g i?n*F 

CaSOi Solubility @ *F 

e *F 
Max. CaSO.- Possible (Calc.) 

Max. BaS04 Possible (Calc.) 

Residual Hydrocarbons 

7.05 

mgfl 

mg/l 

mg/l 

MV 

+ 1 " 
4.1 7 -

*} ,97 
mg/l 

mg/l 

mg/l 

mg/l 

ppm(Vol/Vol) 

USFENDED SOLIDS (QUALITATIVE) 

-iSJfideD IfonCxiaeG Calcium Carbonate • Calcium Sulfate • Acid Insoluble • 

SHARKS AND RECOMMENDATIONS: 

TCENG.'NcsR DlST. NO. A00RESS C=FICE PHONE I HOME PHCNS 

D i cke rson /S 1 vke r 821 I 
•ALYZEDEY DATE 



Exhib i t "C" 

T r e S t i n g Januarv 20, 1988 

Chemicals 
A Oivuion ot EXXON CHEMICAL COMPANY 

Mr. David Howell 
Mobil Producing Texas & New Mexico 
P. 0. Box 1800 
Hobbs, New Mexico 88240 

Subject: Vacuun Area Waters - Compatibility Study with 
Devonian Brine 

Dear Mr. Howell: 

Appended are in d i v i d u a l produced water analyses per­
t a i n i n g t o those Mr. Dickerson and I took with you on Decem­
ber 16, 1987. Also included i s the Union's Devonian water 
analysis. 

A mixture of your produced water was nade as follows: 

Abo 46% 
San Andres 48% 
Glori e t a 2% 
Pennsylvania 3% 
Blinebry 1% 

That mixture was blended with Devonian water i n 10k 
increments. Samples were placed i n an oven f o r 5 days at 
100°. 

The "Compatibility" appendage describes how samples 
reacted. Brief general summary comments are these: 

1. No major i n i t i a l i n c o m p a t i b i l i t y was seen at the 
time of mixing. 

2. Moderate calcium carbonate deposition was found i n 
the Devonian by i t s e l f (100%). 

3. Mixtures were stable and stayed clear i n the 90%-60% 
Devonian range. 

4. Calcium carbonate deposition was seen i n a l l samples 
from 50% Devonian to 0% (or 1C0% composite produced 
water mixture). 

5. Calcium sulfate deposition was observed i n the 
80;s-100=f composite produced water r a t i o s . 

200 N. Loraine, Suite 250. Midlanri Ty 70,7m 



Mobil Producing Texas & New Mexico 
Page Two 

I n summary, the Devonian alone, and mixtures of Devonian 
from 50% to 0% formed carbonate scale. Calcium s u l f a t e 
becomes a known i n the high percent composite mixture range. 

I n other words, scale prevention treatment i s advisable 
throughout most of the mixing range. One treatment can handle 
both kinds of scale. 

. We would be pleased to discuss t h i s report with you at a 
mutually agreeable time. 

Very t r u l y yours, 

Wayne Dickerson John V. Slyker 
Sales Engineer Sales Representative 

/eg 

cc: W. Reeves 
D. Seale 



C-l 

REPORT OF TEST 
NL Treating Chemicals/NL Industries. Inc. 
P. 0. Box 4305 Houston. Texas 77210 

1, I . L 

SMCST MUMftBt 

ec* j *«NV 

H-ihl 1 Producino Texas C New Mexico 

CAT( 

Vacuum Area Leases 

COUNTY Oft »»AISM 

Lea 

S T A T I 

New Mexico 
iCASt Oft -KIT WCLLlSt MAUI i MO. S - U f i t SOUMCC 

See Below 
TTFC S > M - L £ TV~f TCST 

Conoat ibi1 i tv of Devonian with Mix 
ftCA-ON ' O n TEST 

Possible Salt Water Disposal 

RESULTS: 

Compatibility Mixture * 
Compos i te 

Produced Waters Devonian 

100 
90 
80 
70 
60 
50 
U0 

30 

20 

10 

Observat ions (100°F) 
I n i t i a l 

Appearance 

0 
10 
20 
30 
AO 
50 
60 

70 

80 

30 

100 

5 days 

Moderate calcium carbonate Depositic 
No deposition 
No deposition 
No deposition 
No deposition 
Moderate calcium carbonate depositio 
Slight calcium carbonate deposition 

Clear 
Clear 
C1 ear 
Clear 
SIightly hazy 
SIightly hazy 
SIightly hazy; siight 
gray cast 
Slightly hazy, slight Slight calcium carbonate deposition 
gray cast 
SIightly hazy, siight 
gray cast 

SIightly hazy; siight 
gray cast 

SIightly hazy, siight 
gray cast 

Moderate calcium sulfate S slight 
calcium carbonate depositions; sllgh 
iron compounds precipitated. 
Heavy calcium sulfate deposition; 
moderate calcium carbonate formed, 
+ moderate iron compounds deposited. 
Heavy calcium sulfate deposited; 
moderate calcium carbonate precipita 
moderate amount of insoluble iron 
compounds formed 

REMARKS & RECOMMENDATIONS: 

Composite Produced Water Ratios 
Source Mixture % 

Abo ^6 
San Andres A8 
C I o r i e t a 2 
Pennsylvania 3 
B l i nebry 1 

».£S INGiwf E» | CIST NO 



Exhibit "D' 

Champion 
^ C h e m i c a y ^ P.O.BOX 2187 " W ™ N 6 : 393-7726 

HCBBS, N.M. 88240 

WATER A N A L Y S I S REPORT 

Report for: 
cc: DONNA ELWOOD-JR. GARCIA 
cc: 
cc: 

Cornpany: MOBIL 
Address: 
Service Engineer: OWEN ROBERTS 

Date sampled: 5-8-90 
Date reported: 5-9-90 
Lease or well # : SNYDER WINDMILL 
County: State: 
Formation: 
Depth: 
Submitted by: OWEN ROBERTS 

CHEMICAL COMPOSITION : mg/L meq/L 
Chloride (Cl) 50 1 
Iron (Fe) (total) 3.0 
Total hardness 230 
Calcium (Ca) 48 2 
Magnesium (Mg) 26 2 
Bicarbonates (HC03) 146 2 
Carbonates (003) n/a 
Sulfates (S04) 39 1 
Hydrogen sulfide (H2S) 15 
Carbon dioxide (002) 39 
Sodium (Na) 2 0 
Total dissolved solids 312 
Barium (Ba) n/a 
Strontium (Sr) n/a 

Specific Gravity 1.000 
Density (#/gal.) 8.334 
pH ' 6.350 
IONIC STRENGTH 0.01 

St i f f -Davis (CaC03) S tab i l i t y Index : 
SI = pH - pCa - pAlk - K 

SI @ 86 F = -0.74 
104 F = -0.53 
122 F = -0.30 
140 F = -0.06 
158 F = +0.19 

This water is 2389 mg/l (%-100.00%) under ITS CALCULATED 
CaS04 saturation value at 82 F. 
SATURATION 2389 mg/L PRESENT= 0 mg/L 

REPORTED BY RANDOLPH SCOTT 

CHEMIST 



DATE 4~23-1t> WELL NO. / LEASE $ h + e 5g_V 

FIELD VACUUM A*JOA'*A ^out% LOCATION Cja ' f /Hi ' f6L 4V/ 8 $€c 21, T/f*t ff3i 

let Cnusiiv^ MluJ Mexico 

SIGNED j £r ELooJ GL 3ff7' 
DF 3 W 
KB I f W 

ZERO KB (VAU) 

PRESENT WELLBORE DIAGRAM 

lo Surface Crff-piiy, C% cjr ^' hei^ turtle' 
2 ! 

fm 

a c™i act in hole) 

1s/s"' csj Co,re / M \ $pcrf tosle c»+ f>k} ,14*- lUt' 

?n«*Y Toe (<i*k-i*/t)<? n/s' C-fe«rs**z) 

CrAt arc (1J41' hoU) 

iJJeilbore loaded u>j rnud 

CA rt+tiAts st-r & ± 11,21*', ifu.e*ie<J Z ^ C*f 

II, b& ~ II, US ' . S^ueeitA uoji?s •if of- l i r\o let 

V 117, ? 13,1N'to buH-reff + X-lir^ Cs^ 

6rh-k 11,0*0' ll(>S sk( 



DATE 4'23-i» WELL NO. / LEASE $j*te $ec*>e» 

FIELD y&Luu* htMteU LOCATION ito ' j ' F5L HA,+ 8 Uc 27. Tl*St ri 

SIGNED 
DF 3W 
KB IfU' 

ZERO KB (f'Afr) 

PRoPostb WELLBORE DIAGRAM 

f f i * * , , TOC ( P i t - 1 * 0 e M S ' C ferry 6 ^ ) 

I ' l l " 3 l , l f a J'ZS cx « l v 

U,o6>- I f , US', Sf*t<*eJ 4 6/>f 72 holes 

^UfrsineriT fit/ 5"<s ? (£ £ l)t1So 

1S\%k 24.4; 2-1.7, f 23.7 hi-b> BuH-resj + X~iint Cuj 

<t-h-k II, fro ' uj IMS s^< 

fr^pa^tJ. h t i t m a * b ' i p o ^ J I zFtvie, 

Proposed U l l \ ^ o ' 



State of N e w Mexico 

W.R. HUMPHRIES 
COMMISSIONER Commissioner of Iuollc Lands 

March 10, 1988 
P.O. BOX 1148 

SANTA FE. NEW MEXICO 17304-114* 

Mobil Exploration & Producing U.S., Inc. 
P. 0. Box 633 
Midland, Texas 79702 

Re: Water Disposal Well 
State Section 27 Lease 
Well No. 2 
Vacuum Devonian,South Field 
Lea County, New Mexico 

Attn: Mr. C. A. Moore 

Gentlemen: 

In connection with the above application submitted to the O i l 
Conservation Division by Mobil's l e t t e r dated March 2, 1988, the Land 
Commissioner has no objections at t h i s time as to the above applica­
t i o n , but reserves the r i g h t to refuse to grant an easement i f i t 
would be detrimental to the Trust Lands. 

Because an o i l and gas lessee i s e n t i t l e d to dispose of the Salt 
Water produced exclusively from wells located on the leased premises, 
no s a l t water disposal easement w i l l be needed; however, i f any of 
the s a l t water to he injected is produced from wells outside of the 
leased lands, you must apply for a Salt Water Disposal Easement. 

p i c s 

-> /1 

A .v-
A J 

WRH-.FOP: cw 

cc: O i l Conservation Division 

Verv t r u l y vours, 

W. R. Humphries 
Commissioner of Public Lands 

CWl^ v̂ L—— — 
By: Floyd 0. Prando, Director 

O i l and Gas Division 
A/C 505-827-5744 

RECEIVED 

WAR 1 4 1 9 8 8 



Mobil 

MOBIL PRODUCING TEXAS & NEW MEXICO, INC. 
STATE SEC. 27, WELL #1 

SOUTH VACUUM (DEVONIAN) FIELD 
LEA COUNTY, TEXAS 

EXHIBIT "F" 

OFFSET OPERATORS 

Arco Oil & Gas Co. 
P. 0. Box 1610 
Midland, Tx 79702 

Exxon Company, USA 
P. 0. Box 1600 
Midland, Texas 79702 

Hanley Petroleum 
445 W. Wall - Suite 1500 
Midland, Tx. 79701 

Hondo Oil & Gas 
P. 0. Box 2208 
Roswell, NM 88202 

UNOCAL Corporation 
P. 0. Box 671 
Midland, Texas 79702 

Yates Energy 
P. 0. Box 2323 
Roswell, NM 88202 

SURFACE OWNER 

Snyder Ranches, Inc. 
P. 0. Box 2158 
Lovington, New Mexico 88260 



Mobil Exploration & Producing U.S. Inc 
October 24, 1990 

P.O. BOX 633 
MIDLAND, TEXAS 79702 

CERTIFIED HAIL 
RETURN RECEIPT REQUESTED 

Arco Oil & Gas Co. 
P. 0. Box 1610 
Midland, Tx 79702 

NOTICE OF APPLICATION FOR 
WATER DISPOSAL WELL 
STATE SEC. 27 LEASE, WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gentlemen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New Mexico, Inc., (MPTM), has made application to the Oil Conservation 
Division of New Mexico for authority to dispose of produced water into a 
reservoir not productive of oil or gas in the above captioned well. 

A copy of this application is furnished to you for your information. 

Yours very truly, 

G. N. Miller 
Environmental, Regulatory & 
Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 

JWD:fc 
attachments 

xc: Oil Conservation Division 



Mobil Exploration & Producing U.S. Inc 
October 24, 1990 

CERTIFIED MAIL RETURN RECEIPT REQUESTED 

P.O. BOX 633 

MIDLAND, TEXAS 79702 

MIDLAND DIVISION 

Hanley Petroleum 
415 W. Wall - Suite 1500 
Midland, Texas 79701 

NOTICE OF APPLICATION FOR 
WATER DISPOSAL WELL 
STATE SEC. 27 LEASE, WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gentlemen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New. Mexico, Inc., (MPTM), has made application to the Oil Conservation 
Division of New Mexico for authority to dispose of produced water into a 
reservoir not productive of oil or gas in the above captioned well. 

A copy of this application is furnished to you for your information. 

Yours very truly, 

Gut/0- iJulXk 
G. N. Miller 
Environmental, Regulatory & 
Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 

JWD:fc 
attachments 

xc: Oil Conservation Division 



Mobil Exploration & Producing U.S. Inc. 
October 24, 1990 

P.O. BOX 633 

MIDLAND, TEXAS 79702 

CERTIFIED MAIL M.DLANDD.VISION 

RETURN RECEIPT REQUESTED 

UNOCAL Corporation 
P. 0. Box 671 
Midland, Texas 79702 

NOTICE OF APPLICATION FOR 
WATER DISPOSAL WELL 
STATE SEC. 27 LEASE, WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gentlemen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New Mexico, Inc., (MPTM), has made application to the Oil Conservation 
Division of New Mexico for authority to dispose of produced water into a 
reservoir not productive of oil or gas in the above captioned well. 

A copy of this application is furnished to you for your information. 

Yours very truly, 

G. N. Miller 
Environmental, Regulatory & 
Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 

JWD:fc 
attachments 

xc: Oil Conservation Division 



Mobil Exploration & Producing U.S. Inc 
October 24, 1990 

P.O. BOX 633 

MIDLAND, TEXAS 79702 

CERTIFIED MAIL MIDLAND DIVISION 

RETURN RECEIPT REQUESTED 

Exxon Company, USA 
P. 0. Box 1600 
Midland, Texas 79702 

NOTICE OF APPLICATION FOR 
HATER DISPOSAL WELL 
STATE SEC. 27 LEASE, WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gentlemen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New Mexico, Inc., (MPTM), has made application to the Oil Conservation 
Division of New Mexico for authority to dispose of produced water into a 
reservoir not productive of oil or gas in the above captioned well. 

A copy of this application is furnished to you for your information. 

Yours very truly, 

G. N. Miller 
Environmental, Regulatory & 
Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 

JWD:fc 
attachments 

xc: Oil Conservation Division 



Mobil Exploration & Producing U.S. Inc. 
October 24, 1990 

P.O. BOX 633 

MIDLAND. TEXAS 79702 

CERTIFIED MAIL MIDLANDO.V,S,ON 
RETURN RECEIPT REQUESTED 

Yates Energy 
P. 0. Box 2323 
Roswell, NM 88202 

NOTICE OF APPLICATION FOR 
WATER DISPOSAL WELL 
STATE SEC. 27 LEASE, WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gentlemen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New Mexico, Inc., (MPTM), has made application to the Oil Conservation 
Division of New Mexico for authority to dispose of produced water into a 
reservoir not productive of oil or gas in the above captioned well. 

A copy of this application is furnished to you for your information. 

Yours very truly, 

G. N. Miller 
Environmental, Regulatory & 
Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 

JWD:fc 
attachments 

xc: Oil Conservation Division 



Mobil Exploration & Producing U.S. Inc 

October 24, 1990 
P.O. BOX 633 

MIDLAND, TEXAS 79702 

MIDLAND DIVISION 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Snyder Ranches, Inc. 
P. 0. Box 2158 
Lovington, New Mexico 88260 

NOTICE OF APPLICATION FOR 
WATER DISPOSAL WELL 
STATE SEC. 27 LEASE, WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gent!emen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New Mexico, Inc., (MPTM), has made application to the Oil Conservation 
Division of New Mexico for authority to dispose of produced water into a 
reservoir not productive of oil or gas in the above captioned well. 

A copy of this application is furnished to you for your information. 

Yours very truly, 

G. N. Miller 
Environmental, Regulatory & 
Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 

JWD:fc 
attachments 

xc: Oil Conservation Division 



Mobil Exploration & Producing U.S. Inc 

October 24, 1990 
P.O. BOX 633 

MIDLAND, TEXAS 79702 

MIDLAND DIVISION 

CERTIFIED MAIL 
RETURN RECEIPT REQUESTED 

Hondo Oil & Gas 
P.O. Box 2208 
Roswell, New Mexico 88202 

NOTICE OF APPLICATION FOR 
WATER DISPOSAL WELL 
STATE SEC. 27 LEASE, WELL NO. 1 
VACUUM DEVONIAN, SOUTH FIELD 
LEA COUNTY, NEW MEXICO 

Gent!emen: 

Mobil Exploration & Producing U.S. Inc., as agent for Mobil Producing Texas & 
New Mexico, Inc., (MPTM), has made application to the Oil Conservation 
Division of New Mexico for authority to dispose of produced water into a 
reservoir not productive of oil or gas in the above captioned well. 

A copy of this application is furnished to you for your information. 

-Yours very truly, 

G. N. Miller 
Environmental, Regulatory & 
Loss Prevention Supervisor 

Mobil Exploration & Producing U.S. Inc. 
as agent for 
Mobil Producing Texas & New Mexico, Inc. 

JWD:fc 
attachments 

xc: Oil Conservation Division 



Affidavit of Publication 

STATE OF NEW MEXICO 

COUNTY OF LEA 

) 

) SS. 

) 

J o y c e C l e m e n s being first duly sworn on oath 

deposes and says that he is A d v . . D i r e c t o 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 

cDntinuously 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 

A p E l i c a ^ o ^ 

Ijij.ec±». 

and numbered in the 

_ _. Court of Lea 

County, New Mexico, was published in a regular and 

entire issue of THE LOVTNGTON DAILY LEADER and 

not in any supplement thereof, once each week on the 

same day of the week, for ....C_ng.____C.lJ_ -

consecutive weeks, beginning with the issue of 

Oc.tok.er...18. 19..9.Q.... 

and ending with the issue of _ 

October . . .18 , 19..9..Q... 

LEGAL NOTICE 
APPLICATION FOR 

AUTHORIZATION TO INJECT 
1. Mobil Producing TX&NM Inc., 

J v*ox 633. Midland, Texas 70702, 
Attention: G. N. Miller, (915)688-1753, 
will apply for permission to inject 
produced water into the following 
well/wells for die purpose of Disposal. 

2. Well Name and Number: State Sec. 
27 No. 1 

Location: 660 FNL & 1983 FEL Sec. 
27 

Section: 27.T 18-S. R 35-E 
County: Lea 
3. Formation Name: Devonian 
Injection Interval: 11.800-13,970 
Maxim un Injection Rate: 20.000 

BWPD 
Maxium Presssure; 2390 PSI 
4. Interested parties who can show that 

they are adversely affected by this 
application, must file objections or 
requests for hearing with the Energy and 
Minerals Department. Oil Conservation 
Division, P.O. Box 2088,,Santa Fe, Nqw 
Mexico 87501 within 15 days after this 
publication. 

Published in the Lovington Daily 
Leader October 18,1990. 

And that the cost of publishing said notice is the 

sum of $..?..?..T._7 

wKich~"surn has beei^tPaid). GftMSKSflKl) as Court Costs 

.Subscribed and sworn to before me this ...2.3xd_ 

day of October. ^ 9̂..9.0..... 

/ l 2 & . ? . . , „ „ ^ 
Notary Public, Lea County, New Mexico 

• • r, • S e p t . 28 94 
My Commission Expires 19 


