STATE OF NEW MEXICCL)P‘ OlL CONSERVATION CIVISION FORM C-108

ENERSY ~%uD MINERALS DEPARH&NT ROST OFFCE BOX 2088 i LLJ/S: j ; Reviseg 7-1-81

APPLICATION FOR AUTHORIZATIOV;J“ INJECT

I.

II.

ITl.

Iv.

V.

+ VI,

VII.

*VIIL.

XII.

XIII.

XIv.

STATE LAND OFFICE BURLONG
NOV T SANTA FE NEW MEAICT 87501

5]

1%

VACUUM DRINKARD

Purpose: Seconaa;;wiégéiﬁ Ty Dg$ressure Maintenance E]Dx"ﬂnsal E]Storaqe
Application qualifies foar adminiscrative approvai’ ves

Operator: TEXACO EXPIORATION AND PRODUCTION INC,

Agdress: P. O. BOX 3i09; :\’IMAND; TX 79702

Contact party: JAMES A, HEAD phone: _(915) 688-4613

Well data: Complete the data required on the reverse side of this form for each well
proposed for injection. Additional sheets may be attached if necessary.

Is this an expansion of an existing project? Dyes mno
If ves, give the Division order number authorizing the project .

Attach a map that identifies all wells and leases within two miles of any proposed
injection well with a one-half mile radius circle drawn around each proposed injection
well. This circle identifies the well's area of review.

Attach a tabulation of data on all wells of public record within the area of review which
penetrate the proposed injection zone. Such data shall include a description of each
well's type, construction, date drilled, location, deoth, record of completion, and

a schematic of any plugged well illustrating all plugging detail,.

Attach data on the proposed operation, including:

1. Proposed average and maximum daily rate and volume of fluids to be injected;

2. Whether the system is open or closed;

3. Proposed average and maximum injection pressure;

4. Sources and an appropriate analysis of injection fluid and compatibility with
the receiving formation if other- then reinjected produced water; and

S. If injection is for disposal purposes into a zone not productive of oil or gas
at or within one mile of the proposed well, attach a chemical anslysis of
the. disposal zone formation water (may be measured or 1nferred fron existing
literature, studies, nearby wells, etc.). :

Attach appropriate geological data on the injection zone including sppropriate lithologic
detail, geological name, thickna2ss, and depth. Give the geologic name, and depth to
bottom of all underground sources of drinking water (aquifers containing waters with
total dissolved-solids concentrations of 10,000 mg/1l or less) overlying the proposed
injection-zone :as well as any such scurce known to be immediately underlying the
injection interval.

.

Descrxbe the proposed stimulation program, if any.
Attach approprrate logging and test data on the well. (If well logs have been. filed
with the Division they need not be resubuxtted )

aRizlaag
Attach a chemical analysis of fresh water from two or more fresh water wells (if

available and :producing) within one mile of any injection or disposal well show;nq
location of wells.and dates samples were taken.

Applicants for.disposal wells must make an affirmative statement that they have
examined available geclogic and engineering data and find no evidence of open faults
or any other hydralogic connection between the disposal zone:and any undergraund
source of drinking water.

Applicants must complete the "Proof of Notice" section on the reverse side of this form.

Certification

1 hereby certify that the information submitted with this application is true and correct
to the best of my knowledge and belief,

Name: JAMES A, HEAD Title ASSET MANAGER
Date: /199

Signature:

« If the information reqyired under Sections VI, VIII, X, and XI ahove has been previously
submitted, i1t need nnt be dunlicated and resubmitted. Please show the date and circumstance
of the earlier suomittal.

DISTRIBUTION: Original and one copy toc Santa fe with one copy to the appropriate Division

Aimbaiabd ~Aaffiana



FORM C-108 Si1de 2

ITT. WELL DATA

A. The following well data must be submitted for each injection well covered by this application.

The

(1)

(2)

(3}

(4)

data must be both in tabular and schematic form and shall include:

Lease name; Well No.: location bv Section, Township, and Range; and fonotagqge
location within the section.

Each casing string used with its size, setting depth, sacks of cement used, hole
size, top of cement, and how such top was determined.

A description of the tubinq to be used including its size, lining material, and
settinqg depth.

The name, model, and setting depth of the packer used or a description of any other
seal system or assembly used.

Division District offices have supplies of Well Data Sheets which may be used or which
may be used as models for this purpose. Applicants for several identical wells may
submit a "typical data sheet” rather than submitting the data for each well.

B. The following must be submitted for each injection well covered by this application. All
items must be addressed for the initial well. Responses for additional wells need be shown
only when different. Information shown on schematics need not be repeated.

(1)
(2)
(3)
(4)

(5)

The name of the injection formation and, if applicable, the field or pool name.
The injection interval and whether it is perforated or open-hole.
State if the well was drilled for injection or, if not, the oringinal purpose of the well.

Give the depths of any other perforated intervals and detail on the sacks of cement or
bridge plugs. used to seal off such perforations.

Give the depth to and name. of. the next higher and next lo-ar 0il or qgas zone in the
ares of the well, if any.

X1v. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has been furnished, by
certified or registered mail, to the owner-of the surface of the -land on which the well
is to be located and to each leasehold operator within one-half mile-of the well location.

Where an application is subject to administrative approval, a proof of publication must
be submitted. Such proof shall consist of a copy of the legal advertisement which was
published in the county in which the well is located. The contents of such advertisement
must.include: o - -

(1)

The name, addreas, phone nu-ber, and contact party for the applicant'

(2) the intended purpose of the- xnjeetion well; with the exact location of single
. wells or the section, township, snd range location of multiple wells;
(3) the. formation name: snd depth-with expected maximum injection rates and pressures; and
(4) a notstion that intsrested parties must file objections or*fﬁqcests for hearing with
the 0il Conservation Division, P. 0. Box 2088, Santa Fe, New Mexico 87501 within 15
days.
NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF OF NOTICE HAS BEEN
SUBMITTED.
NOTICE: Surface owners or offset operators must file any objections or requests for hearing

of administrative aoplications within 15 days from the date this application was
mailed to them.



VACUUM DRINKARD FIELD
PRESSURE MAINTENANCE PROJECT
APPLICATION FOR AUTHORIZATION TO INJECT WATER

ATTACHMENT III TO FORM C-108

Attached is a description of the eight wells proposed for injection for this project. Six wells are to
be drilled for injection while two are existing producers to be converted. Also attached are the
completion records of the two wells to be converted as well as their wellbore schematics. For the
new wells a typical wellbore schematic is included.

ATTACHMENT V TO FORM C-108
Attached are two maps of the project area. The first shows all wells drilled in the project area
within two miles of the proposed injectors which are shown in yellow triangles. The second map

shows all wells drilled through to the injection interval. The red circles are one-half mile radius
around each proposed injector to identify the area of review.

ATTACHMENT VI TO FORM C-108

Attached is a listing of all wells that have penetrated the injection interval in the area of review of
the proposed injectors. Also included are wellbore schematics of the wells.

ATTACHMENT VII TO FORM C-108
DATA ON PROPOSED OPERATION

Proposed average and maximum daily rate for the project:

Average Daily Rate: 5000 BWPD (625 BWPD/well)
Maximum Daily Rate: 8000 BWPD (1000 BWPD/well)

The injection system is closed.
The proposed average and maximum* surface injection pressures are:

Average injection pressure 1400 PSIG
Maximum injection pressure 1500 PSIG

* Until a fracture gradient is determined, maximum injection pressure will be based on a 0.2 psi/ft
gradient.

The source of injection water will be produced water from the Glorieta and Grayburg-San Andres
Formations. This will be supplied from the Vacuum Glorieta West Unit and the Vacuum
Grayburg San Andres Unit waterfloods. As shown on the attached water analysis of Drinkard
produced water and the above mentioned sources, the waters are compatible.



ATTACHMENT VIII TO FORM C-108
FORMATION DESCRIPTION

The Drinkard formation is a microcrystalline dolomite deposited in a patch reef environment. The
structure is a southeasterly dipping stratagraphic trap with permeability pinchouts in all directions.

The Drinkard is in the Paleozoic era, Permian System, Leonard Age and Yeso group.

The top of the Drinkard is found at approximately 7450’ to 7600’ and is approximately 500 feet
thick.

No known faults cut through the Drinkard that may act as conduits for gas, oil, or injection fluids
to seep into fresh water aquifers above the injection zone within the proposed injection project.
There are water injection projects above the Drinkard in the Paddock (Vacuum Glorieta West
Unit) and the Grayburg-San Andres (Vacuum Grayburg-San Andres Unit and Central Vacuum
Unit). The productive formation below the Drinkard is the Abo Reef. No contamination of the
Ogallala through faults cutting these shallower zones has been observed.

Listed below are the formations and depths of oil productive zones in this area.

Grayburg-San Andres 4300’
Gloneta-Paddock 5900’
Blinbery 6500’
Drinkard 7450°
Abo 8300’
Wolfcamp 9400’
Penn Reef 10000’
Devonian 12000’

ATTACHMENT IX TO FORM C-108

PROPOSED STIMULATION PLAN
FOR A TYPICAL INJECTION WELL

All injection wells will be cased hole completions selectively perforated. The stimulation program
initially will be medium sized acid jobs using 15% HCL. As the project matures restimulation with
larger acid treatments may be required.



ATTACHMENT X TO FORM C-108
WELL LOGS
As the new wells are drilled, logs will be filed with the Division.
Logs on New Mexico “O” NCT-1 No. 36 and New Mexico “R” NCT-3 No. 26 have previously
been sent to the Division.
ATTACHMENT XI TO FORM C-108

CHEMICAL ANALYSIS OF FRESH WATER WITHIN
ONE MILE OF INJECTION WELLS

The attached map shows the location of two fresh water wells in the vicinity of the proposed

pressure maintenance project which have chemical analysis. Attached are the attendant water
analyses.

ATTACHMENT XII TO FORM C-108
Texaco has examined available geological and engineering data and finds no evidence of open

faults or any other hydrologic connection between the injection zone and any underground source
of drinking water.

ATTACHMENT XIII TO FORM C-108
NOTIFICATION OF SURFACE OWNERS AND OPERATORS
Texaco has notified by certified letter the surface owner and offset operators of the intent to inject
as well as the drilling of nonstandard locations.
See the attached list of Offset Operators and surface owner.

Attached is a copy of the legal notice and affidavit of publication in the Hobbs Daily News-Sun.
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10 Appropriste . State of New Mexico Form C-108
sm;“' u?:’ms ] Energy, Minerals and Naturai Resources Department Revised 1.1.39
- m
Fos Leass ~ 5 copus [WELL AFT NO.
D Hobbe, N 82240 OIL CONSERVATION DIVISION |[;5_025-31993
P.O. Box 2088 S Todicats Type of Losse
BB 0D, Anosia, NM 8210 Santa Fe, New Mexico 87504-2088 stare X1 e
mm_m 6. Siats Oil & Gas Leass No.
1000 Rio Brazos Rd., Aztac, NM 87410 B-1306
'WELL COMPLETION OR RECOMPLETION REPORT AND LOG T/ 2/v;v4v:
1a Type of Well: 7. Lease Name or Unit Agreement Nams
oL welLK]  oaswer[] opry (] omEr NEW MEXICO 'R’ STATE NCT-3
b. Type of Completion:
v
7 Nams o Operstor . Well No.
. TEXACO EXPLORATION AND PRODUCTION INC. 26
1 Address of Openator X BAIS OF Wildox
P. O. Box 3109, Midland, Texas 79702 VACUUM DRINKARD
L Well Location )
Usit Lener _J : 1980 Feet From The SOUTH Linsaad 1755 Foot From The EAST Lins
Sectica 1 Townahip 18-SOUTH Range 34-EAST NMPM LEA Coumty
10 Dats Spudded 11. Date T.D. Reached 12 Dats Compt. (Raady o Prod) 13. Elevanioos (DF& RKB, RT.GR, eic) | 14. Elev. Casinghesd
06-11-93 07-03-93 09-07-93 GR-3987’, KB-4001’ 3987’
1. Total Depeh 16. Plug Back T.D. 17. }f Multiple Compl. How 18 Jnt 1 Rotary Tools {Cable Tools
19. Producing intarvai(s), of this compietios « Top, Botiom, Namne 20. Was Directiocal Survey Made
7585’ — 7829’; DRINKARD YES
21. Typs Electric sad Other Logs Rua 22. Was Well Cored
GR-DLL-MSFL-LSS, GR-CNL-LDT, GR-FMI YES
A . .
CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT LBJFT. DEPTH SET HOLE SIZE CEMENTING RECORD AMOUNT PULLEDS
8 5/8 244 1470' 11 CL-C 650 SX CIRC. 148 SX
51/2 15.5# & 17# 8000°* 77/8 CL-H 1750 SX,CIRC. 127 SX
DV @ 5003’
A LINER RECORD 28. TUBING RECORD
SIZE TOP BOTTOM SACKS CEMENT SCREEN SIZE DEPTH SET PACKER SET |
27/8 7852'
26 Perforadon record (interval, size, snd number) 21._ ACID, SHOT, FRACTURE, CEMENT, SQUEEZE, ETC. |
7585’ ~ 7829’; 2 JSPF, 284 HOLES. DEPTH INTERVAL AMOUNT AND KIND MATERIAL USED
7585’ — 7829’ ACID: 25000 GAL 20% HCL
ACID/FRAC’D: 40000 GAL 65 QUALITY
CO2 FOAMED 20% HCL
28 PRODUCTION
Dats First Production Production Method (Flowing, gas it pumping - Sise and type pump) Well Status (Prod. or Shatim)
07-16-93 PUMPING - 2.5 X 1.5 X 24 PRODUCING
Dats of Test Houns Testad Cooks Size Prod's For Oil - Bl Gas - MCF Watar - Bbl. Cas - Ol Rasio
09-13-93 24 Test Period | 79 |129 |17 1633
Flow Tubiog Press. Casing Preamure Calculaied 24-  Oil - Bbl Gas - MCF Water - Bbl Oil Gravity - AP1 - (Corr.)
Hour Rate | 1 40.80
29. Disposition of Gaa (Sold, umd for fuel, veniad, aic.) Test Witnossed By
SoLD EDDIE WELBORN
30. Lin Atachments
DEVIATION SURVEY
31. ] hereby certify thas the information shown on both sides of this form is true and compiete 10 the best of my knowiedge and belicf
Printed
Slcmue0 ‘P"&.&M / M Name C.P. BASHAM Title DRLG. SUPT. Date 09-16-93
/7




€ INSTRUCTIONS

This form is to be filed with the appropriate District Office of the Division not later than 20 days after the completion of any newly-drilled

or deepened well. It shall be accompanied by one copy of all electrical and radio-activity logs run on the well and a summary of all special
tests conducted, including drill stem tests, All depths reported shall be measured depths. In the case of directionally drilled wells, true
vertical depths shall also be reported. For muitiple complcnons. Items 2§ through 29 shall be reported for each zone. The form is to be
filed in quintuplicate except on state land, where six copies are required. See Rule 1105.

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico Northwestern New Mexico
T. Anhy 1484° T. Canyon T. Ojo Alamo T. Penn. "B"
T. Salt T. Strawn T.Kithand-Fruitiand T, Penn. "C”
B. Salt T. Atoka T.Pictured Cliffs . T.Penn. "D"
T. Yates T. Miss T. Cliiff House T. Leadville
T. 7 Rivers T. Devonian T. Menefee T. Madison
T. Queen 3647’ T. Silurian T.Pointlookout T Elbert
T. Grayburg T. Montoyz T. Mancos T. McCracken
T. San Andres__ 4255’ T. Simpson T. Gallup T. Ignacio Otzte
T. Glorieta 5773’ T. McKee Base Greenhom T. Granite
T.Paddock 5879 T. Ellenburger T. Dakota T
T. Blinebry 6156’ T. Gr. Wash T. Morrison T.
T. Tubb T. Delaware Sand. T. Todilto T.
T. Drinkard 7547° T. Bone Springs T. Entrada T
T. Abo T. T. Wingate T
T. Wolfcamp T. T. Chinle T
T. Pemn T, T. Permain T
T. Cisco (Bough C) T T. Pern "A" T.
OIL OR GAS SANDS OR ZONES
No. 1, from..7585" . ................ 0..7829] ..ooeeerrernenae NO. 3, ffOMu.eveeeeereeenerrenancenenas ©.evenene
NO. 2, flOML..ccceecennnencenreenrcnesnnes 0.eeeronererereononnassesssrannas NO. 4, from......coveieeereirecennennens £0. e ceeeceasacsnscosesasssesnnssces
IMPORTANT WATER SANDS
Include data on rate of water inflow and elevation to which water rose in hole.
NO. 1, FIOML...oeeceeennneceneceecansescosasesonsaven BDuceeenensecoscrorcsoosnsreransasasasnsncanaasaes OBl ... eercneceereecreceesaresensnencnresnes
NO. 2, flOML. .. cerienecescocncencsnsacncsnoncansesnee w ................................................ (- SRR URRUURON
NOL 3, FOMLcuiinenreecencrneesecersenseecsssorssassosalDecancnssacenscncsnsennssssssesasesssesssasasases (== SO
LITHOLOGY HECORD (Attach additional sheet if necessary)
Thickness Thickness
From To in Feet Lithology From To in Feet Lithology
7547" |8000° (453’ DOLOMITE W/ TRACE OF
ANHYDRITE

REQEIVED
SER T ¢ 98k

-
%
=
X
0
"M
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Subemit 10 Appropriste
Disrit Office
Fes Least — 5 copes

P.0. Bax 1980, Hobbe, NM 88240

E.O. Drawer DD, Astesia, NM 83210

_+.

State of New Mexico
Energy, Minerais and Naturai Resources Department o
[WELL API NO.
OIL CONSERVATION DIVISION 30-025-32339
P.O. Box 2088 T T W D
Santa Fe, New Mexico 87504-2088 sae ] e (O

1000 Rio Brazos Rd., Aztec, NM 87410

6. Siats Oil & Gas Lease No.
548570

WELL COMPLETION OR RECOMPLETION REPORT AND LOG

7222002022002

1a. Type of Well:
oL WeLLK]

b Type of Completion-

caswerL[ ] opry (] omer

W WO e OB O BaJowm

7. Lease Name or Unit Agreement Nams -
NEW MEXICO 0’ STATE NCT-1

b3 of Operator

TEXACO EXPLORATION AND PRODUCTION INC.

8. Well No.
36

DEVIATION SURVEY

3 Address of Operasor 3. Fool same or Wildeat
P. O. Box 3109. Midland, Texas 79702 VACUUM DRINKARD
[ Well Tocation
Unit Leter N ; 330 Feet From The SOUTH Liossad 2210 Feet From The WEST Liss
Section 36 Township 17-SOUTH Rangs 34-EAST P LEA County
10. Dats Spudded 11. Date T.D. Reached 12. Dats Campl. (Ready so Prod) 13. Elevations (DF & RKB, RT, GR, eic.) 14, Elev. Casinghead
02-09-94 02-26-94 03-11-94 GR-3995’, KB-4009° 3995’
15. Total Depth 16 Phug Back T.D. 1. Compl. How 18 jmervals y Rotary Tools {Cable Tools
8100’ 8050° Moy Zmeet Bty |0 - 8100’ i
19. Producing interval(s), of this completios - Top, Bottom, Nams 20. Was Directional Survey Made
7498° - 7762’; DRINKARD YES
21. Type Electric aad Other Logs Rum 22 Was Well Cored
GR-DLL-MSFL, GR-SDL-DSN-CSNG, GR-CCL NO
pa 8 . .
CASING RECORD (Report all strings set in well)
CASING SIZE WEIGHT LBJ/FT. DEPTH SET HOLE STZE CEMENTING RECORD AMOUNT PULLED;
8 5/8 1244 1470° 11 ICL-C 650 SX,CIRC. 145 SX
51/2 15.5# & 17# 8100’ 77/8 CL-H 1375 SX,CIRC. 92 SX,
TOC BY T.S @ 1000°,
DV TOOL @ §013°.
U LINER RECORD 25. TUBING RECORD
SZE ToP BOTTOM | SACKS CEMENT | SCREEN SIZE DEPTH SET | PACKER SET|
27/8 7779’
26 Perforation record (interval, size, and number) 21._ ACID, SHOT, FRACTURE, CEMENT, SQUEEZE, ETC. |
7498’ - 7762’; 2 JSPF, 200 HOLES. DEPTH INTERVAL [ AMOUNT AND KIND MATERIAL USED
J1e8°  T7EA AT 25CT0 €AL (87 HCL
28 PRODUCTION
Dats First Production Production Method (Flowing, gar ift, prmping - Size and type puwp) Well Siatus (Prod. or Shat<in)
03-06-94 PUMPING PRODUCING
Dats of Test Hours Tested Choks Size Prod'n For 0Oil - Bbl. Gas - MCF Water - Bbl. Gas « Oil Ratio
03-20-94 24 Test Period J§4 l54 lz 844
Flow Tubing Press. Casing Presmre Calculsted 24- Oil - BbL Gas - MCF ‘Water - BbL Oll Gravity - APl - (Corr.)
Hour Rate
| | | 39.40
29. Disposition of Gas (Sold, used for fusl, vented, aic.) Test Witnessed By
SOLD GLEN BOLAND
0. Lin Anachmests

Tite DRLG. SUPT.

1. ] hereby certify that the information shown on both sides of this form is true and complete o the best of my knowiedge and belief

s P L00br) | M 17552 0. ancsu

Date 03-22-94




INSTRUCTIONS

This form is o be filed with the appropriate District Office of the Division not later than 20 days after the completion of any newiy-drilled
or deepened well. It shall be accompanied by one copy of all electrical and radio-activity logs run on the well and a summary of all special
tests conducted, including drill stem tests. All depths reported shall be measured depths. In the case of directionally drilled weils, true
vertical depths shall also be reported. For muiltiple completions, Items 25 through 29 shall be reported for each zone. The form is to be

filed in quintuplicate except on state land, where six copies are required. See Rule 1105.

INDICATE FORMATION TOPS IN CONFORMANCE WITH GEOGRAPHICAL SECTION OF STATE

Southeastern New Mexico
1466’

Northwestern New Mexico

T. Anhy T. Canyon T. Ojo Alamo T. Penn. "B"
T. Salt T. Strawn T. Kirtland-Fruitland T. Penn. "C
B. Salt T. Atoka T. Pictured Cliffs T.Penn. "D"
T. Yates T. Miss T. Cliff House T. Leadville
T. 7 Rivers T. Devonian T. Menefee T. Madison
T. Queen 3660" T. Silurian T. Point Lookout T. Elbert
T. Grayburg T. Montoya T. Mancos T. McCracken
T. San Andres___4245’ T. Simpson T. Gallup T. Ignacio Otzte
T. Glorieta 5837’ T. McKee Base Greenhom T. Granite
T. Paddock 5910° T. Ellenburger T. Dakota T.
T. Blinebry 6325’ T. Gr. Wash T. Morrison T.
T. Tubb 7328’ T. Delaware Sand. T. Todilto T.
T.Drinkard____7495° T. Bone Springs T. Entrada T.
T. Abo 7903’ T. T. Wingate T.
T. Wolfcamp T. T. Chinle T.
T. Pean T. T. Permain T.
T. Cisco (Bough C) T. T. Penn "A" T.
OIL OR GAS SANDS OR ZONES
No. 1, from. 7498 ..o 0..7762 e NO. 3, flOM..c.cceererncacecscorscccnsees 10.eeereesecscrsennensasannonsesese
No. 2, flOM...cuecerrrrencrereeneronnnes U0eereeeccseecsasaccrssacnsonnsane NO. 4, fIOM..cucecienencenecocereceanenne 0. eneeeeareresnesnossesaorecnssone
IMPORTANT WATER SANDS
Include data on rate of water inflow and elevation to which water rose in hole.
NO. 1, fIOM.ceirerrinieieercroserasensssnsnnseansanes D0eeeennneccececsccasassssossscssesssseransassanes (== U OU PO
NO. 2, fIOmML e ciiinceecreceerrosnraresessncsnsonns to ................................................ (= - O
NO. 3, fTOML i iiiiicieieiicrceeneacareeeseesesslDuoncaneacerseosonseerssnssassnssnsrassonsasesnaas ) {='= ST
LITHOLOGY RECORD (Attach additional sheet if necessary)
Thickness . Thickness
From To in Feet Lithology From To ia Feat Lithology
7495° |[7903" | 408’ DOLOMITE
7903’ |8100* | 197’ DOLOMITE & SHALE

RECEIVED

MAR 2 £ 1994
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Unichem International UNICHEM

707 North Leech P.O.Box 1499
Hobbs, New Mexico 88240

Company : Marathon 0il
Date : 8-2-1994

Location: wWaPhuSt¥R=RDrinkardif{(on 8-1-1994)

Sample 1
Specific Gravity: 1.082
Total Dissolved Solids: 114514
PH: 5.60
IONIC STRENGTH: 2.306
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CATIONS: me/liter mg/liter
Calcium (Ca+2) 80.0 1600
Magnesium (Mg+2) 400 4860
Sodium (Na+1) 1540 35300
Dissolved Iron (Fe+2) 0.004 0.100

ANIONS:

Bicarbonate (HCO3-1) 1.40 85.4
Carbonate (C03-2) 0 0
Hydroxide (OH-1) 0 0
Sulfate (S04-2) 96.8 4650
Chloride (C1-1) 1920 68000
DISSOLVED GASES

Carbon Dioxide (C0O2) 30.0
Hydrogen Sulfide (H2S) 0

cécceccecacececeacecaacecceccictécccccacccencectceaccecacceccencececeeaceeececeeceeeee

SCALING INDEX (positive value indicates scale)

Calcium Calcium
Temperature Carbonate Sulfate
86(F 30(cC -1.9 -20
110(F 43[C -1.1 -20
130(F 54[C -0.78 =20
140(F 60([C -0.59 -20
160[F 71([C -0.19 -17
Comments:
cc: Jay Brown
Joe Hay
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Unichem International UNICHEM

707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240

Company : Texaco Inc.
Date : 8-2-199
Location: 3 dye(On 8-1-1994)

Sample 1
Specific Gravity: 1.081
Total Dissolved Solids: 112779
pH: 5.50
IONIC STRENGTH: 2.207
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CATIONS: me/liter mg/liter
Calcium (Ca+2) 132 2640
Magnesium (Mg+2) 264 3210
Sodium (Na+1) 1570 36100
Dissolved Iron (Fe+2) 0.007 0.200

ANIONS:

Bicarbonate (HCO3-1) 1.40 85.4
Carbonate (C03-2) 0 0
Hydroxide (OH-1) 0 0
Sulfate (S04-2) 77.0 3700
Chloride (Cl-1) 1890 67000
DISSOLVED GASES

Carbon Dioxide (C02) 550
Hydrogen Sulfide (H2S) 0
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SCALING INDEX (positive value indicates scale)

Calcium Calcium
Temperature Carbonate Sulfate
86[F 30[C -1.8 -6.6
110(F 43([C -1.0 -6.6
130(F 54(C -0.69 -6.6
140(F 60(C -0.50 -6.6
160[F 71(C -0.10 -2.9
Comments:
cc: Jay Brown
Joe Hay
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Unichem International UNICHEM
707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240

Company : Texaco Inc.
Date : 8-2-1994
Location: VatNsYordptarwWest, (on 8-1-1994)

Sample 1
Specific Gravity: 1.149
Total Dissolved Solids: 208467
pH: 6.90
IONIC STRENGTH: 3.827
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CATIONS: me/liter mg/liter
Calcium (Ca+2) 284 5680
Magnesium (Mg+2) 128 1560
Sodium (Na+1) 3180 73200
Dissolved Iron (Fe+2) 0.286 8.00

ANIONS:

Bicarbonate (HCO3-1) 1.80 110
Carbonate (CO3-~2) 0 0
Hydroxide (OH-1) 0 0
Sulfate (S04~2) 40.1 1930
Chloride (C1l-1) 3550 126000
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SCALING INDEX (positive value indicates scale)

Calcium Calcium
Temperature Carbonate Sulfate
86[F 30[C 0.70 -1.2
110(F 43(C 1.4 -1i.1
130(F 54(cC 1.8 -1.1
140[F 60[C 2.0 -1.1
160(F 71[C 2.4 -1.9
Comments:
cc: Jay Brown
Joe Hay
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Unichem International UNICHEM

707 North Leech P.0.Box 1499

Hobbs, New Mexico 88240

Company : Texaco Inc.
Date : 8-2-1994
Location: “WGSAUsssWell,12:.(on 8-1-1994)

Sample 1
Specific Gravity: 1.083
Total Dissolved Solids: 116583
pH: : 6.70
IONIC STRENGTH: 2.120
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CATIONS: me/liter mg/liter
Calcium (Ca+2) 164 3280
Magnesium (Mg+2) 36.0 437
Sodium (Na+1) 1800 41300

ANIONS:

Bicarbonate (HCO3-1) 10.4 634
Carbonate (C03-2) 0 0]
Hydroxide (OH-1) 0 0
Sulfate (S04-2) 40.1 1930
Chloride ({Cl-1) 1950 69000
DISSOLVED GASES

Carbon Dioxide (Co2) 70.0
Hydrogen Sulfide (H2S) 119

ceecccciccectciaitcceccactbctotecctttodbibbbiocatcccacetacieccaccacccceccececaceaseee

SCALING INDEX (positive value indicates scale)

Calcium Calcium
Temperature Carbonate Sulfate
86[F 30[C 0.38 -22
110(F 43[C 1.1 -22
130(F 54(C 1.5 -22
140(F 60([C 1.6 -22
160(F 71(C 2.0 -18
Comments:
cc: Jay Brown
Joe Hay
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Unichem International UNICHEM

707 North Leech P.O.Box 1499
Hobbs, New Mexico 88240
‘ompany Texaco Inc.

ate : 8-3-1994
ocation: Compatability (on 7-28-1994)

Sample 1
‘'pecific Gravity: 1.082
‘otal Dissolved Solids: 114681
He 6.10
‘ONIC STRENGTH: 2.163
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CATIONS: me/liter mg/liter
lalcium (Ca+2) 148 2960
fagnesium (Mg+2) 150 1820
;odium (Na+1) 1680 38700
)issolved Iron (Fe+2) 0.004 0.100

ANIONS:
3icarbonate (HCO3-1) 5.90 360
larbonate (CO03-2) 0 0
{ydroxide (OH-1) 0 0
sulfate (S04-2) 58.6 2810
hloride - (Cl-1) 1920 68000
JISSOLVED GASES
larbon Dioxide (C02) 310
iydrogen Sulfide (H2S) 59.5
Jxygen (02) 0

38868680LEE0EEECAE0REE0EEEEEEERREEEEEEREERECEEEEEEEcEEEEeEceeccecccecceckeeeee

SCALING INDEX (positive value indicates scale)

Calcium Calcium
Temperature Carbonate Sulfate
86([F 30[C -0.50 -13
110[F 43[C 0.23 -13
130(F 54([C 0.57 ~13
140[F 60([C ‘ 0.76 ~13
160[F 71([C 1.2 -9.4

Comments:

Ratio: COHSUlmeDriARErd =502 +andxVGSAU%x=:50%.

cc: Jay Brown :
Joe Hay
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Unichem International
707 North Leech P.0O.Box 14

Hobbs, New Mexico 88240

UNICHEM

99

ompany : Texaco Inc.
ate : 8-3-1994
ocation: Compatability (on 7-28-1994)

Sample 1
pecific Gravity: 1.081
‘otal Dissolved Solids: 113647
‘H: 5.55
ONIC STRENGTH: 2.256

s W e ew ks e S et @5 e Se eb ss e oo es ex 4 So fe 4e e+ B Nu e 6o 82 S w4 Yo 0o BS v W s &b e mm me me e S S5 e M 0e se oo 6O se oe

CATIONS: me/liter mg/liter
‘alcium (Ca+2) 106 2120
‘agnesium (Mg+2) 332 4030
;odium (Na+1) 1550 35700
Jissolved Iron (Fe+2) 0.005 0.150

ANTONS:
jicarbonate (HCO3-1) 1.40 85.4
larbonate (C03-2) 0 0
iydroxide (OH-1) 0 0
sulfate (S04-2) 86.9 4180
‘hloride (Cl1-1) 1900 67500
JISSOLVED GASES
‘arbon Dioxide (C02) 290
{ydrogen Sulfide (H2S) 0
JXygen (02) 0]
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SCALING INDEX (positive value indicates scale)

Calcium Calcium
Temperature Carbonate Sulfate

86[F 30(C -1.8 -12
110({F 43(C -1.1 -12
130([F 54(C -0.72 -12
140([F 60[C -0.53 -12
160(F 71(C -0.13 -8.4

comments:

Ratio: WawxmuStwwdDrinkard = 50%.and Consol. Drinkard =.50%.

zc: Jay Brown o RSt )

Joe Hay
I



Unichem International UNICHEM
707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240

ompany : Texaco Inc.
ate : 8-3-1994
ample 1: Compatability (on 7-28-1994)
ample 2: (on )
Sample 1 Sample 2
pecific Gravity: 1.081 1.081
‘'otal Dissolved Solids: 113213 114080
H: 5.53 5.57
ONIC STRENGTH: 2.231 2.281
<
CBEEEECEECEECaEEEEEEEEaEcLaE0REEEELCLECaEEEEEEaceEetceenaEceceetttaetaeaesee
o
CATIONS: me/liter mg/liter me/liter mg/liter
‘alcium (Ca+2) 119 2380 93.0 1860
fagnesium (Mg+2) 298 3620 366 4450
jodium (Na+1) 1560 35900 1550 35500
)issolved Iron (Fe+2) 0.006 0.175 0.004 0.125
ANIONS:
Jicarbonate (HCO3-1) 1.40 85.4 1.40 85.4
larbonate (CO3-2) 0 0 0 0
lydroxide (OH-1) 0 0] 0 0
sulfate (S04-2) 82.0 3940 91.9 4410
hloride (Cl-1) 18060 67300 1910 67800
JISSOLVED GASES
carbon Dioxide (C02) 420 160
iydrogen sulfide (H2S) 0 0
JXygen (02) 0 0
o1
J@ecbticececcttticececacccecaciciceciceccceecccacececeaeocceacecccaceccceceeesee
o
SCALING INDEX (positive value indicates scale)
Calcium Calcium Calcium Calcium
Temperature Carbonate Sulfate Carbonate Sulfate
86[F 30[C ~1.8 -8.9 -1.8 -16
110[F 43([C -1.0 -8.9 -1.1 =16
130(F 54(C ~0.70 -8.9 -0.75 -16
140[F 60(C ~0.51 -8.9 -0.56 -16

160(F 71(C -0.11 =5.3 -0.16 -12

Comments: )

Ratio: Consol. Drinkard“="75% and Warn-St. Drinkard = 25%.
Consol. Drinkard-s=:25%-and Warn St: Drinka¥d = 75%

cc: Jay Brown and Joe Hay '
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Unichem International UNICHEM
707 North Leech P.O.Box 1499
Hobbs, New Mexico 88240

ompany : Texaco Inc.
ate : 8-3-1994

ocation: Compatability (on 7-28-1994)

Sample 1
pecific Gravity: 1.082
'otal Dissolved Solids: 114681
Hzs 6.10
‘ONIC STRENGTH: 2.163
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CATIONS: me/liter mg/liter
‘alcium (Ca+2) 148 2960
lagnesium (Mg+2) 150 1820
;odium (Na+1) 1680 38700
Jissolved Iron (Fe+2) 0.004 0.100

ANIONS:
3icarbonate (HCO3-1) 5.90 360
arbonate (C03-2) 0] 0
lydroxide (OH-1) 0 0
julfate (S04-2) 58.6 2810
hloride (Cl-1) 1920 68000
JISSOLVED GASES
larbon Dioxide (CO2) 310
iydrogen Sulfide (H2S) 59.5
JXygen (02) 0

Je6éceccacecnccccccaceacicnceecctcccaccitoceaceancececcaceccecececcceccececeeceeeaee

SCALING INDEX (positive value indicates scale)

Calciunm Calcium
Temperature Carbonate Sulfate
86{F 30[C -0.50 -13
110[F 43(C 0.23 -13
130[F 54[C 0.57 =13
140(F 60[C 0.76 -13
160(F 71([C 1.2 -9.4
Comments:
Ratio: @GensolwrDrinkard:s= gﬁ%”and“VGSAU =25%
cahsol‘<0r1nkard Z35%" ahd VGSAU = 75% ¢

ce: Jay Brown and Joe Hay
I



Unichem International

707 North Leech

P.O.Box 1499

Hobbs, New Mexico 88240

company : Texaco Inc.
Date : 8-3-1994
Location:

Specific Gravity:

Compatability (on 7-28-1994)

Total Dissolved Solids:

pH:
IONIC STRENGTH:

e M 48 ms o8 e S8 Ge e G4 S8 v o Gr A 00 ou =e G0 MG Ee BE S6 6 Gu v B P B eu S0 65 SO be b o6 G Lo be 4o bo G2 6 60 ST B sm 46 G5 Bu e S0 v Yo SO Gs Ve Gu LU ve PO 0 OV s 6 CU SO 4 o v L0 M G B W v G4 G
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CATIONS:
Calcium
Magnesium
sodium
Dissolved Iron

ANIONS:
Bicarbonate
Carpbonate
Hydroxide
Sulfate
Chloride

DISSOLVED GASES
Carbon Dioxide
Hydrogen Sulfide
Oxygen

e @8 ey et er es 05 es ex ww oo e oo ae ea Su ew

(Ca+2)
(Mg+2)
(Na+1)
(Fe+2)

(HCO3-1)
(CO3-2)
(OH-1)
(S04-2)
(C1-1)

(CO2)
(H2S)
(02)

ov 0 G es es % 4 e au G ws e e es e+ %o e we S5 42 ee 6% e S fa B4 e 46 E2 ey e 4 O% or 4o ot e me we ws 6 G4 4= % 4% S 0o 40 G0 S0 00 S5 B Su G4 S8 = G W se o

Sample 1

me/liter
208
196
2380
0.147

1.60
0]
0
58.6
2720

1.115

160623

6.20
3.017

mg/liter
4160
2380
54700

4.10

97.6
0
0
2810
96500

SCALING INDEX (positive value indicates scale)

Temperature

86(F 30(C

110{F 43([C

130[F 54[C

140(F 60([C

160(F 71(C
Comments:

Ratio: goensolrwbDrinkards==50%-and-Vac:=Glorieta West~=:

cc: Jay Brown
Joe Hay
I

Calcium
Carbonate
-0.52
0.21
0.55
0.74
1.1

Calcium
Sulfate
-0.55
0.19
0.19
0.19
-0.25

B50%



Unichem International

707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240
Company : Texaco Inc.
Date ¢ 8-3-1994
Sample 1: Compatability (on 7-28-1994)
Sample 2: (on )
Sample 1 Sample 2
Specific Gravity: 1.098 1.132
Total Dissolved Solids: 136701 184545
DH: 5.85 6.55
IONIC STRENGTH: 2.612 3.422
o
286cccceiibocccetbbcoctbtbacabatbtbtbbitcetaactoccecececenceceececcacecaceaeeeee
o
CATIONS: me/liter ng/liter me/liter mng/liter
Calcium (Ca+2) 170 3400 246 4920
Magnesium (Mg+2) 230 2790 162 1970
Sodium (Na+1) 1980 45400 2780 63900
Dissolved Iron  (Fe+2) 0.077 2.15 0.217 6.05
ANIONS:
Bicarbonate (HCO3-1) 1.50 91.5 1.70 104
Carbonate (CO3-2) 0 0 0 0
Hydroxide (OH-1) 0 0 0 0
Sulfate (S04-2) 67.8 3260 49.3 2370
Chloride (Cl-1) 2310 81800 3140 111000
DISSOLVED GASES
Carbon Dioxide (co2) 413 138
Hydrogen Sulfide (H2S) 0 0
Ooxygen (02) o 0
o4
cEeeceéeebteacactbbtcattttbitccatataacbbbtiocecectcececeanceaccececceceacceeeee
o
SCALING INDEX (positive value indicates scale)
Calcium Calcium Calcium Calcium
Temperature Carbonate Sulfate Carbonate Sulfate
86[F 30[C -1.1 -1.3 0.09 -0.30
110(F 43(C -0.41 ~1.2 0.82 0.23
130[F 54[C -0.07 -1.2 1.2 0.23
140(F 60[C 0.12 -1.2 1.4 0.23
1l60([F 71([C 0.52 -3.1 1.8 -0.22
Comments:

Ratio: cConsol=*Prinkardssz?ss«and:

COhETTT™

cc: Jay Brown and Joe Hay

I

Vac.::Gloriéta West ="38%
*Ifikarde==25% -and Vac.+Glorieta West="75% -
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I 7 :
Western Unichem
Unichem International

707 Morth Leech P.O.Box 1499
Hobbs, New Mexico 88240

Company : Texaca Inc.

Date : 10-31-1994

location: CVU - WSW 2 (on 10-26-199%4)

Sample 1

Specific sravity: : 1.000
Total Disisolved Solids: 597
pH: 6.50
IONIC STRENGTH: ) 0.014

e %y we vt e S8 me em ¥r 4 e @y e mm s 4m my e 4w o= tm e e = = Ae mm s fm e = = = M w4 o= mm ae = e m Ve M- eh = m A e 84 Ae a4 4@ Se R0 i A2 S¢ Ra 42 a8 O3 0 Su Y Mm FL Su 48 S e sw S M ey = e

CATIONS: me/liter mg/liter
Calciunm (Ca+2) 4.70 94.0
Magnaesium (Mg+2) 3.30 40.1
Sodium (Na+1) 1.93 44.5
Iron (total) (Fe+2) 0.007 0.200

ANIONS:

Bicarbonate (HCO3~1) 2,60 159
Carbonate (€03-2) o 0
Hydroxide (OH-1) 0 )
Sulfate (S04-2) 0 0
Chloride (C1-1) 7.33 260

SCALING INDEX (positive value indicates scale)

Calcium Calcium
Tenperature Carbonate Sulfate
86(F 3o0(¢ -0.84 -18
110(F 43( ¢ -0.11 -18
130(F 54(cC 0.24 -18
140([F 60[C 0.42 -18
160f[F 71[¢C 0.82 =18
Comments:
cc: Jay Brown
Joe Hay
I

A Division of The Westermn Company of North Amaerica
707 N. Leech Street, Hobbs, NM 88240
(505) 393-7751—=Cftice * (505) 393-6754—fax
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I w
Unichem International UNICHEM

707 North ILeech P.O.Box 1499
Hobbs, New Mexico 88240

Company : Texaca Inc.
Date : 10=-31-1994
Location: CVU - WSW #3 (on 10-26-1994)

Sanmple 1
Specific uravity: 1.001
Total Dissolved Solids: 1944
PH: 6.70
IONIC STRENGTH: 0.043

eececeeeeee =eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaeeeeeee

CATIONS: me/liter mg/liter
Calcium (Ca+2) 9.00 180
Magnesium (Mg+2) 6.60 80.2
Sodium (Na+1) 17.7 406
Iron (total) (Fe+2) 0.014 0.400

ANIONS:

Bicarbonate (HCO3-1) 2.20 134
Carbonate (CO3«2) 0 0
Hydroxide (OH~1) 0] 0
Sulfate ' (S04--2) 3.31 158
Chloride (Cl-1) 27.8 984

S e e e e mm e e o M M M — e e . e e 1B A e = mm e am e o= me me e m = 4+ o = o = % % M es mm m e he as mm m e eu S A b oo a0 A b S B 45 a8 OL on G0 A 0f u an ad &0 & as e as

SCALING INDEX (positive value indicates scale)

Calcium Calcium
Temperature: Carbonate Sulfate
86[F 30(¢ -0.55 -14
110(° 43{¢e 0.18 -14
130[F 54(C 0.52 -14
140([F 60[C 0.71 -14
160[F 71[C 1.1 -14
Comnments:
cc: Jay Brown
Joe Hay

I



