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i < U DENNISG. KINSEY
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105 SOUTH FOURTH STREET ~
ARTESIA, NEW MEXICO 88210
TELEPHONE (505) 748-1471

March 7, 1991

New Mexico Energy & Minerals Department
0il Conservation Division

P.O. Box 2088

Santa Fe, NM 87504

Attention: David Catanach

Dear Mr. Catanach,

Enclosed please find our application for authorization to
inject for the Eddy GR State #1 located in Section 16-23S-
28E of Eddy County.

In order to expedite the processing of the attached C-108,
we are submitting the application without water analyses for

the nearby water wells. As soon as we get the fresh water
samples analyzed, we will forward them to you.

Sincerely,
\'//

Brian Collins
Petroleum Engineer

4/1/{ tP

BC/sj

Enclosures



STATE OF NEW MEXICO OIL CONSERVATION DIVISION FORM C-108

ENCRCY AND MINCRALS DCPARTHENT POST OFFICE BUX 2000 Revised 7-1-801
BYATE LAND OFFHLE HUM LING
SANTA F £ NEW MEXICO 87501

APPLICATION FOR AUTHORIZATION TO INJECCT

I. Purpose: D‘Jecondnry Recovery DPressure Maintenance Dirﬁsnl DStoruqe

Application qualifies for administrative approval? yes no
11. Operator: Yates Petroleum Corporation
Address: 105 S. 4th Street, Artesia, NM 88210
Contact party: Brian Collins Phone: (505)748-1471
I111. Well data: Complete the data required on the reverse side of this form for each well
proposed for injection. Additional shects may be attached if necessary.
1v. Is this an expansion of an existing project? [:]yes Egno )
If ves, give the Division order number authorizingy the project .
v. Attach a map that identifies all wells and lcases Qithin two miles of any proposed

injection well with a onc-half mile radius circle drawn around each proposed injection
well., 1lhis circle identifies the well's area of review.

* VI, Attach a tabulation of dala on all wells of public record within the area of review which
penetrate Lhe proposed injection zone. Such data shall include a descriptiaon of each
well's type, construction, datle drilled, Jocation, depth, record of completion, and
a schematic of any plugged well illustrating all plugging detail.

VIl Attach data on the proposed operation, including:

J. Proposed average and maximum daily rate and volume of lluids to be injected;
2., Hhether the system is open or closed;
¢ 3. Proposed averaqge and maximum injection pressure;

4, Sources and an appropriaste analysis of injection fluid and compatibility with
the receiving formation if other than reinjected produced water; and

5. -If injection is for disposal purposes into a zone not productive of o0il or qgas
ot or within one mile of the proposed well, attach a chemical analvsis af
the disposal zone formation water (may be measured or inferred from existing
literature, studies, nearby wells, etc.).

*V1I1. Attach appropriate qeological data on the injection zone including appropriate lithologic
detoil, geological name, thickness, and depth, Give the geoloqgic name, and depth to
bottom of all underqround sources of drinking water (aquifers containing waters with
total dissolved solids concentrations of 10,000 mg/! or less) overlying the proposed
injection zone as well as any such source known to be immediately underlying the
injeclion interval.

IX. Describe Lhe proposed stimulation program, if any.

. X. Attach appropriate logging and test data on the well, (If well logs have been filed
with the Division they need nolt be resubmilted,)

« XI. Atlach a chemical analysis of fresh water from Lwo or more fresh waler wells (if
ovailable and producing) within one mile of any injection or disposal well showing
location of wells and dales samples were taken.

XII1, Applicants for disposal wells must make an affirmative statement that they have
examined available geoloqgic and engineering data and find no evidence of open faults
or any other hydrologic connection between Lhe disposal zone and any underground
source of drinking water.

XIII. Applicants must complele the "Proof of Notice" scction on the reverse side of thia form.

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

Name: Brian Collins Title

) R " .
Signature: ,}1¢L¢bv3’f225£é¢¢b~' Date: March 7, 1991

* If the information required under Sections VI, VITI, X, and XI above has been previously
submilled, il need not be duplicated and resubmitted. Please show the date and circumstance
of the earlier submittal.

Petroleum Engineer

DISTRINUTINON: Original and one copy Lu Sanla e wilh one copy Lo Lhe appropriale Diviaion
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FORM C-108  Side 2

L DATA

A. The following well data must be submitted for ench injection well covered by this application.
The data must be both in toabular and schemalic form and shall include:

(1)

(2)

(3)

(46)

Divis
may b
submni

Lease name; Well No.; location by Section, Township, and Ranqe; and fnotaqe
location within the section,

Cach casing string used with its size, selling deplth, sacks of cement used, hole
size, top of cement, and how such top was determined.

A descripltion of the tubinng Lo be used including its size, lining material, and
getting depth.

The name, model, and setting deplh of the packer used or a description of any other
seal gsystem or assembly used. :

ion District affices have supplies of Hell Data Sheets which may be used or which
e used as models for this purpose. Applicants fer several identical wells moy
t 2 "typical data sheet" rather Lhan submitling the data for each well.

B. The following musl 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 showun
only when different. Information shown on schematics need nol be repeated.
(1) The name of the injeclion formalion and, if applicable, Lhe field or pool name.
(2) The injection inlerval and whelher it is perforated or npen-hole.
(3) State il the well was drilled far injeclion or, if not, the oriqginal purpase of the well,
(4) Give Lhe depths of any other perforated intervals and detail on the sacks of cement or
bridge plugs used Lo seal off such perforations.
(5) Give the depth to and name of the next higher and next lower oil or gas zone in the
: area of the well, if any.
Xlv. PROOC OF NOTICL
A1l applicants must furnish proof that a copy of the application has been furnished, by
certified or reqistered mail, to the owner of the surface ol the land on which the we!l
is to be located and to each leasehold operalor within ane-half mile of the well localion,
Where an application is subject Lo administrative approval, a proof of publication must
be submitted. Such pronf shall consist of a copy of the leaal advertisement which was
pubhlished in the county in which the well is located. The contents of such adverlisement
mus{ include:
(1) The name, address, phone number, and contact party for the applicant;
(2) the intended purpose of thn'injertion well; wilh the exncl location of single
. wells or the section, township, and range localion of multiple wells;
(3) the formation name and depth with expected maximum injecltion raltes and pressures; and
(4) a nolation Lhat interested parties wust file objections or requests for hearing with
the 0il Conservalion Division, P, 0, Box 2088, Santa e, New Mexico 87501 within 19
days.
NO ACTION WILL BE TAKEN ON THC APPLICATION UNTIL PROPCR PROOC OF NOTICE IHAS BECN
SUBHITTLD. . :
NOTICE: Surface owners or offset operalors must file any objections or requests for hearing

of administrative applications wilhin 1% days from the date this application wos
mailed to Lhem, ~



IT.

ITI.

Iv.

V.

VI.

VII.

VIII.

C-108
Application For Authorization To Inject
Yates Petroleum Corporation
Eddy "GR" State #1
E 16-23S-28E
Eddy County, New Mexico

The purpose of completing this well is to make a
disposal well for produced Delaware Sand water into
the Delaware Sand formation.

Yates Petroleum plans to convert this well to a water
disposal well into the Delaware Sand.

Operator: Yates Petroleum Corporation
105 South Fourth Street
Artesia, NM 88210
Brian Collins (505) 748-1471

Well Data: See Attachment A
This is not an expansion of an existing project.
See attached map, Attachment B

No wells within the area of review penetrate the
proposed injection zone.

1. Proposed average daily injection volume approxi-
mately 1000 BWPD.
Maximum daily injection volume approximately 5000
BWPD.

2. This will be a closed systenm.

3. Proposed average injection pressure-unknown.
Proposed maximum injection pressure--680 psi.

4. Sources of injected water would be produced water
from the Delaware Sand. (Attachment C)

5. See Attachment C

1. The proposed injection interval is the portion of
the Delaware Sand formation consisting of porous
sandstone from estimated depths of 3400’ to
3494°7.

2. Fresh water zones overlie the proposed injection
formations at depths to approximately 404 feet.
There are no fresh water zones underlying the
formation.



C-108

Application for Authorization to Inject
Eddy GR State #1

_2_

IX. The proposed disposal interval may be acidized with
7-1/2% HCL acid, or 12-3 HF acid.

X. Logs were filed at your office when the well was
drilled in 1979.

XI. No windmills exist within a one mile radius of the
subject location. There are fresh water wells within
a one mile radius of subject location. Water
analyses of fresh water will be forwarded when
analyses are completed.

XII. Yates Petroleum Corporation has examined geologic and
engineering data and has found that there is no
evidence of faulting in the proposed interval.

XIII. Proof of Notice

A. Certified letters sent to the surface owner and
offset operators-attached. (Attachment D)

B. Copy of legal advertisement attached.
(Attachment E)

XIV. Certification is signed.



Yates Petroleum Corporation
Eddy "GR" State #1
E 16-23S-28E

Attachment A
Page 1

IITI. Well Data

A.

1.

Lease Name/Location:
Eddy "GR" State #1

E 16-23S-28E

2230’ FNL & 660’ FWL

Casing Strings:
a. Present Well Condition
20" 94# H40 @ 404’ w/800 sx (circ)
13-3/8" 614#, 48#, S80, H40 @ 2601’ w/1800
sx (circ)
9-5/8" 40#%, 43.5%, 47#, 53.5#, N80, S95
CYS 95, P110 @ 9650’ w/2550 sx (circ)
7" 26# S95 liner @ 9302-12710’ w/250 sX

Present Status: P&A

Proposed well condition:

Casing same as above

3 1/2" 9.3 J55 or 2-7/8" 6.5 J55 plastic-
coated injection tubing @ 3300’

Propose to use Guiberson or Baker plastic-
coated or nickel-plated packer set at 3300’.

Injection Formation: Delaware Sand

Injection Interval will be through perfora-
tions from approximately 3400-3494°'.

Well was originally drilled as an exploratory
Morrow gas well. Well will be Delaware Sand
water disposal well (3400~3494’) when work is
completed.

Perforations:

a. 12356-12364’ Morrow - Sqgzd
12334-12341’ Morrow - Sqgzd
12284-12296’ Morrow
12257-12266’ Morrow - Sgzd

CIBP 12230’ + 35’ cmt.



Attachment A
Page 2

b. 11955-11965’ Atocka
11945-11952’ Atoka
11240-11244’ Atoka
11221-11228" Atoka

CIBP 11140’ + 35’ cmt.

Cement Plug 9350-9250’; RBP 6698’+ 35’cmt.

C. 6458-6462’ Bone Spring
6400-6404’ Bone Spring
6358-6362’ Bone Spring
6332-6336’ Bone Spring
6292-6296’ Bone Spring
6250-6254’ Bone Spring
6194-6198’ Bone Spring

CIBP 6150' + 12 sx "C"

Cement Plug 3647-3514'
Cement Plug 2640-2507"'
Cement Plug 404-271'
Cement Plug 62’- surface

5. Next higher (shallower) oil or gas zone within
2 miles--None
Next lower (deeper) oil or gas zone within 1/2
mile--Delaware Sand



ATTACHMENT A

CURRENT STATUS

YATES PETROLEUM CORPORATION
EDDY GR STATE #1
E - 16 - 23S - 28E
2230' FNL & 660' FWL
EDDY CO., NEW MEXICO
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ATTACHMENT A

PROPOSED

YATES PETROLEUM CORPORATION
EDDY GR STATE #1
E - 16 - 23S - 28E
2230' FNL & 660' FWL
EDDY CO., NEW MEXICO
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YATES PETROLEUM CORPORATION
EDDY "GR" STATE #1

PROPOSED SALT WATER DISPOSAL WELL
SEC 16-T23S-28E
2230'FNL & 660'FWL
EDDY COUNTY, NEW MEXICO

ATTACHMENT B



ATTACHMENT C

Halliburtcon S8ervices Lab Report
Artesia, MM

This report. is the property of Hailiburten 8ervices and
neither it nor any part therecof, nor a copy therecf,is to be
published or disclosed without first securing the expresss
written approval of laboratory management; 1t may,however, be
used 1n the course of regular bus:iness cperations by any
person or concern and the emplovess therecf receiving such
report from Halliburton.

N, W577,5782
Date 10-18-30

Te: Yates Petrcleun
10% Bouth 4th SBtreet
s1

Artesia, NM 88219

Submitted by
Well No. Loving AIB #1
Formaticn Delaware

County
10-11-30
Resistiviby 0.53 @ 70
Specific Gravity 1.12 8 70
BH 7.0
Calcium 13350 1IEET
Magnes:ium 2600 3031
Chlorides 125000 136000
Svulfates 200 1800
Bicarbonates 1500 a0
2cluasbkle Iron 500 100
KCL ] 2%
Respectfully Submitted é"‘" W
Eric Jacabsoq/7
Field Ernginser

Notice: This report i3 for inform=ztion snly and Lhe content
13 limited Lo the sample descrihed. Halliburtcn makes no
wvarranties, sxpress or implied whether of fitness for =
particular purpose, merchantability, or otherwise, as Lo the
accuracy of the contents or results. Any user of this report,
agrees Halliburton shall not be liable for any loss or damage
regardless of cavse, including sny act or ommission of
Halliburton resuvlting from the use hereof.



ATTACHMENT D



MARTIN YATES, IlI

1912 - 1985

FRANK W. YATES

1936 - 1986

JPETROLELUM
CORPORATION

105 SOUTH FOURTH STREET
ARTESIA, NEWMEXICO88210
TELEPHONE (505) 748-1471

March 7, 1991

CERTIFIED RETURN RECEIPT

Amoco Production Co.
Amoco Building

1670 Broadway 70162
Denver, CO 80202

Gentlemen:

S. P. YATES
CHAIRMAN OF THE BOARD

JOHN A. YATES
PRESIDENT
PEYTON YATES
EXECUTIVE VICE PRESIDENT
RANDY G. PATTERSON
SECRETARY

DENNIS G. KINSEY
TREASURER

Enclosed please find a copy of form C-108 (Application for
Authority to Inject) on Yates’ Eddy GR State #1 located in

Unit E of Section 16-T23S-R28E.

Should you have any questions, please feel free to contact

me at (505) 748-1471.

Sincerely,
DA A
Mtz “Ipllerr~

Brian Collins
Petroleum Engineer

BC/sj

Enclosure



MARTIN YATES, Il

1912 - 1985

FRANK W. YATES

1936 - 1986

March 7, 1991

y PETROLELM
CORPORATION

105 SOUTH FOURTH STREET
ARTESIA, NEWMEXICO88210
TELEPHONE (505) 748-1471

CERTIFIED RETURN RECEIPT

Chevron USA,
P.O. Box 1150

Midland, TX 79702

Gentlemen:

Enclosed please find a copy of

S. P. YATES
CHAIRMAN OF THE BOARD

JOHN A. YATES
PRESIDENT
PEYTON YATES
EXECUTIVE VICE PRESIDENT
RANDY G. PATTERSON
SECRETARY

DENNIS G. KINSEY
TREASURER

form C-108 (Application for

Authority to Inject) on Yates’ Eddy GR State #1 located in
Unit E of Section 16-T23S-R28E.

Should you have any questions, please feel free to contact
me at (505) 748-1471.

Sincerely,

7
A
Jhpn Ty

!
/
]

7

Brian Collins

Petroleum Engineer

BC/sj

Enclosure



TES
) PETROLELIM
CORPORATION

105 SOUTH FOURTH STREET
ARTESIA, NEWMEXICO88210
TELEPHONE (505) 748-1471

MARTIN YATES, 1lI
1912 - 1985

FRANK W. YATES
1936 - 1986

March 7, 1991

CERTIFIED RETURN RECEIPT

Graham Resources, Inc.
P.O. Box 62731
New Orleans, LA 70162

Gentlemen:

S. P. YATES
CHAIRMAN OF THE BOARD

JOHN A. YATES
PRESIDENT
PEYTON YATES
EXECUTIVE VICE PRESIDENT
RANDY G. PATTERSON
SECRETARY

DENNIS G. KINSEY
TREASURER

Enclosed please find a copy of form C-108 (Application for
Authority to Inject) on Yates’ Eddy GR State #1 located in

Unit E of Section 16-T23S-R28FE.

Should you have any questions, please feel free to contact

me at (505) 748-1471.
Sincerely,

/Zf ' / o S

/s
: 2 7 A AN
4 (A% 2o P N

Brian Collins
Petroleum Engineer

BC/sj

Enclosure



MARTIN YATES, Il
1912 - 1985

FRANK W. YATES
1936 - 1986

y PETROLELUM
CORPORATION

105 SOUTH FOURTH STREET

ARTESIA, NEWMEXICO88210
TELEPHONE (505) 748-1471

March 7, 1991

CERTIFIED RETURN RECEIPT

Pogo Producing Company
P.O. Box 2504
Houston, TX 77252

Gentlemen:

S. P. YATES

CHAIRMAN OF THE BOARD
JOHN A. YATES
PRESIDENT
PEYTON YATES
EXECUTIVE VICE PRESIDENT

RANDY G. PATTERSON
SECRETARY

DENNIS G. KINSEY
TREASURER

Enclosed please find a copy of form C-108 (Application for
Authority to Inject) on Yates’ Eddy GR State #1 located in

Unit E of Section 16-T23S-R28E.

Should you have any questions, please feel free to contact

me at (505) 748-1471.

Sincerely,
/I‘ ‘. J N
Virzie— £ L

Brian Collins
Petroleum Engineer

BC/sj

Enclosure



MARTIN YATES. 1lI

1912 - 1985

 PETROLELUM

FRANK W. YATES / EURFDRH T I DN

1936 - 1986

105 SOUTH FOURTH STREET
ARTESIA, NEWMEXICO88210
TELEPHONE (505) 748-1471

March 7, 1991

Artesia Daily Press
503 W. Main
Artesia, NM 88210

Gentlemen,

S. P YATES

CHAIRMAN OF THE BOARD

JOHN A. YATES
PRESIDENT

PEYTON YATES
EXECJTIVE VICE PRESIDENT
RANDY G. PATTERSON

SECRETARY

DENNIS G. KINSEY
TREASURER

Yates Petroleum Corporation desires to place a public notice

in your newspaper for one day. The notice is enclosed.

Please place this notice in your paper Sunday, March 10,
1991 and forward a copy of it along with your billing as

soon as possible to:

Yates Petroleum Corporation
105 S. 4th Street

Artesia, NM 88210

Attn: Brian Collins

If you have any questions, please contact me at 748-1471,
Ext. 180. Thank you for your cooperation in this matter.

Sincerely,
i . —/fji? '// N
Moo Tl

Brian Collins
Petroleum Engineer

BC/sj

Enclosure



Attachment E

Legal Notice

Yates Petroleum Corporation, 105 South Fourth Street,
Artesia, NM 88210, has filed form C-108 (Application for
Authorization to Inject) with the New Mexico 0il
Conservation Division seeking administrative approval for an
injection well. The proposed well, the "Eddy GR State #1"
located 2230’ FNL & 660’ FWL of Section 16, Township 23
South, Range 28 East of Eddy County, New Mexico, will be
used for saltwater disposal. Disposal waters from the
Delaware Sand will be re-injected into the Delaware Sand at
a depth of 3400-3494 feet with a maximum pressure of 680 psi
and a maximum rate of 5000 BWPD.

All interested parties opposing the aforementioned must file
objections or requests for a hearing with the 0il
Conservation Division, P. O. Box 2088, Santa Fe, NM 87501,
within 15 days. Additional information can be obtained by
contacting Brian Collins at (505) 748-1471.



MARTIN YATES, Il
1912 - 1985

FRANK W. YATES
1936 - 1986

March 8,

CORPORATION

105 SOUTH FOURTH STREET
ARTESIA, NEWMEXICO88210
TELEPHONE (505) 748-1471

New Mexico 01l Conservation Division
Energy & Minerals Department

P.O. Box 2088
Santa Fe,

Attention:

Dear Mr.

David Catanach

Catanach,

JFETROLEUM

e
[

S. P. YATES
CHAIRMAN OF THE BOARD
O y8Hy Y. VATES
- PRESIDENT

PEYTON YATES
EXECUTIVE VICE PRESIDENT

:I 7] SAY\S%G PATTERSON
T ECRETARY
DENNIS G. KINSEY
TREASURER

Enclosed please find the water analyses needed to complete
our application for authorization to inject for the Eddy GR

State #1.

If I can be of any further assistance, please notify me.

Sincerely,

o

Brian Collins
BC/s]

Enclosure

DI/

o
Lore



WATER ANALYSIS REPORT

455
231

Conmpany YATES PET. Date : 3-8-91
Address ARTESIA Date Sanmpled : 3-7-91
Lease CARTER WATER WELL Analysis No. 1
Vell 1
Sanmple Pt. UNKNOWN
ANALYSIS mg/L X meq/L
1. pH 7.2
2. HZ28 NG
3. Specific Gravity 1.000
4. Total Dissolved Solids 1376.5
5. Suspended Solids NR
6. Dissolved Oxygen NR
7. Dissolved CO2 NR
8. 0il In Vater NR
9. Phenolphthalein Alkalinity (<(CaCO3)>
10. Methyl Orange Alkalinity (CaCO3)
11, Bicarbonate HCO3 329.0 HCO3 5.4
12. Chloride Cl 140.0 Cl 3.9
13. Sulfate S04 500.0 S04 10.4
14. Calcium Ca 140.90 Ca 7.0
15. Magnesiun Mg 29.2 Mg 2.4
16. Sodium (calculated? Na 238.2 Na 10.4
17. Iron Fe 0.0
18. Barium Ba 0.0
19. Strontium Sr 0.0
20. Total Hardness (CaC03) 470.0
PROBABLE MINERAL COMPOSITION
*milli equivalents per Liter Conmpound Equiv wt X meq/L =
o + fm————— F e e e e e
; 7. %Ca <-—---= XHCO3 | 5] Ca (HCQOG3>2 81.0 5.4
y o ' fm—————— > e it : CaS04 68.1 1.6
: 2, XxMg -—-—--- > %S04 : 101 CaCl2 56.5
| : {mmmmom e |- ] Mg (HCO3> 2 73.2
' 10/ %Na -—--—-— > XCl1 ; 41 MgS04 60.2 2.4
fm————— + - + MgCl2 47.6
Saturation Values Dist. Water 20 C NaHCO3 84.0 -
CaCQ3 13 mgsL Naz304 71.0 6.4
CaS04 % 2HZ20 2090 mg/L NaCl 58. 4 3.9
BaS04 2.4 nwg/L
REMARKS: 120-140 DEEP

Petrolite Oilfield Chemicals Group

Respectfully submitted,

LEE MALLETT



SCALE TENDENCY REPORT

——

Conpany : YATES PET. Date : 3-8-91
Address : ARTESIA Date Sampled : 3-7-91
Lease : CARTER WATER VELL Analysis No. : 1

Vell v 1 Analyst : LEE MALLETT
Sample Pt. : UNKNOWN

STABILITY INDEX CALCULATIONS
(Stiff-Davis Method)
CaCO3 Scaling Tendency

s.I. = 0.2
S.1, = 0.2
S.I. = 0.3
S. 1. = 0.4
S.I. = 0.5

at ©60 deg. F or 16 deg. C
at 80 deg. F or 27 deg. C
at 100 deg. F or 38 deg. C
at 120 deg. F or 49 deg. C
at 140 deg. F or 60 deg. C

KK KK 2K K XK XK 0K XK XK KKK XK K K 2K K KK KK AKOK KK KK KK K OK K KK XK XK XKOK KKK KKK KKK KR KK XK K KOk X XK

CALCIUM SULFATE SCALING TENDENCY CALCULATIONS
(Skillman-McDonald-Stiff Method>

Calciun Sulfate

S = 1188 at 60 deg. F or 16 deg C
S = 1207 at 80 deg. F or 27 deg C
S = 1199 at 100 deg. F or 38 deg C
S = 1180 at 120 deg. F or 49 deg C
S = 1180 at 140 deg. F or 60 deg C
Petrolite Oilfield Chemicals Group Respectfully submitted,

LEE MALLETT



‘, e

WATER ANALYSIS REPORT

168
666
280

Company : YATES PET. Date ¢ 3-8-91
Address : ARTESIA Date Sampled :@ 3-7-91
Lease ¢ CURTIS SKEEN Analysis No. 1
Vell 1
Sample Pt. ¢ UNKNOWN
ANALYSIS- mg/L X meq/L
1. ©pH 7.8
2. H28 NO
3. ©Specific Gravity 1.000
4. Total Dissolved Solids 1302.9
5. Suspended Solids NR
6. Dissolved Oxygen NR
7. Dissolved CO2 NR
8. 01l In Vater NR
9. Phenolphthalein Alkalinity <(CaC03)
10. Methyl Orange Alkalinity (CaCO3)
11. Bicarbonate HCO3 268.0 HCO3 4.4
12. Chloride Cl 170.0 Cl 4.8
13. Sulfate S04 450.0 S04 9.4
14. Calcium Ca 36.0 Ca 1.8
15. Magnesium Mg 7.3 Mg 0.6
16. Sodium (calculated) Na 371.6 Na 16.2
17. Iron Fe 0.0
18. Barium Ba 0.0
19. Strontium Sr 0.0
20. Total Hardness (CaCO3) 120.0
PROBABLE MINERAL COMPOSITION
*milli equivalente per Liter Compound Equiv wt X meq/L =
o + R $ e e
g 2! xCa {————- XHCO3 | 4, Ca (HCO3>2 81.0 1.8
| o ‘ fm—— - > § e ———— ' CaS504 68.1
' 1! Mg -——-- > XS04 : 9! CaCl2 55.5
- ; {mmmmmm == / jmm———— ; Mg (HCO3> 2 73.2 0.6
! 16: %Na -—---- > XC1l : 5] MgS04 60.2
e + R + MgC12 47.6
Saturation Values Dist. Water 20 C NaHCO3 84.0 2.0
CaCG3 13 mg/L Na2504 71.0 9.4
CaS04 x 2H20 2090 mg/L NaCl 58.4 4.8
BaS04 2.4 mg/L

REMARKS: DOMESTIC

——— o ————

Petrolite Oilfield Chemicals Group

LEE MALLETT

Respectfully submitted,



SCALE TENDENCY REPORT

Company : YATES PET.
Address ¢ ARTESIA
Lease : CURTIS SKEEN
Vell 1

Sample Pt. : UNKNOWN

Date : 3~-8-91

Date Sanpled : 3-7-91
Analysis No. :@ 1

Analyst : LEE MALLETT

STABILITY INDEX CALCULATIONS
(Stiff-Davis Method)

CaC0O3 Scaling Tendency

S. I, = 0.1
S I o= 0.2
S.I. = 0.3
S. 1. = 0.3
S.1. = 0.4

at
at
at
at
at

60
80
100
120
140

deg.
deg.
deg.
deg.
deg.

or
or
or
or
or

‘o'

16
27
38
49
60

deg. C
deg. C
deg. C
deg. C
deg. C

KK KK K K 3K R KKK K K KKK K KK KK KKK KKK KOK K K KK KK K KK K OK K KKK 3K KK K KK 3K KK KK OKOKOK KK Kk ok

CALCIUM SULFATE SCALING TENDENCY CALCULATIONS
(Skillman—-McDonald-Stiff Method)
Calcium Sulfate

S = 999
S = 1012
S = 1000
S = 991
S = 983

at
at
at
at
at

60
80
100
120
140

Petrolite Oilfield Chemicals Group

deg.
deg.
deg.
deg.
deg.

or
or
or
or
or

o lie s e Biesfies

16
27
38
49
60

deg
deg
deg
deg
deg

O0O00O0

Respectfully submitted,
LEE MALLETT



B

WATER ANALYSIS REFPORT

Company : YATES PET. Date
Address ¢ ARTESIA Date Sampled
Lease i+ CURTIS SKEEN Analysis No.
Vell 1
Sample Pt. : UNKNOWN
ANALYSIS- mg/L
1. pH - 7.8
2. H2S NO
3. ©Specific Gravity 1.000
4, Total Dissolved Solids 1302.9
5. Suspended Solids NR
6. Dissolved Oxygen NR
7. Dissolved CO02 NR
8. 0il In Vater NR
9. Phenolphthalein Alkalinity (CaCO3>
10. Methyl Orange Alkalinity <(CaCO3>
11, Bicarbonate HCO3 268.0
12, Chloride Cl 170.0
13, Sulfate S04 450.0
14. Calcium Ca 36.0
15. Magnesium Mg 7.3
16. Sodium (calculated) Na 371.6
17. Iron Fe 0.0
18, Barium Ba 0.0
19, Strontium Sr 0.0
20. Total Hardness (CaCQ03) 120.0

PROBABLE MINERAL COMPOSITION

¥milli equivalents per Liter

+

—————— + Rttt §
2! XCa {———-—- XHCO3 | 4
—————— : fmm—————> | m—————
1) Mg -———- > XS04 ' Sl
—————— ; (=) | ———_———
16! %XNa --—--- > XCl1 ' 51
------ + o m———t
Saturation Values Dist. Water 20 C
CaCO03 13 mg/L
CaS04 *x 2H20 2090 mg/L
BaS04 2.4 mg/L

REMARKS: DOMESTIC

- ——— - aam

Petrolite Oilfield Chemicals Group

——— — —————

HCO3
Cl
S04
Ca

Na 1

OO O &b
MO b0

e —— - —— . f —— —— ——— e ———— — -

Ca (HCO3>2
CaS04
CaClZ2

Mg (HCO3> 2
MgS04
MgCl2
NaHCO3
Naz2504
NacCl

81,
€8.
55.
73.
60.
47.
84.
71.
58.

0 1.8
1
5
2 0.6
2
6
0 2.0
0 9.4
4 4.8

168
666
2890

Respectfully submitted,
LEE MALLETT



SCALE TENDENCY REPORT

Conpany i YATES PET.
Address : ARTESIA
Lease : CURTIS SKEEN
Vell I §

Sanple Pt. : UNKNOWN

Date

3-8-91

Date Sampled : 3-7-91

Analysis No. : 1
Analyst :

STABILITY INDEX CALCULATIONS
(Stiff-Davis Method)

CaC03 Scaling Tendency

sS.I. = 0.1
S. 1. = 0.2
S.I. = 0.3
s. 1. = 0.3
S.I. = 0.4

at
at
at
at
at

60
80
100
120
140

deg.
deg.
deg.
deg.
deg.

or
or
or
or
ar

i3 BRe s Bl s Mo s Mo 5|

16
27
38
49
60

LEE MALLETT

deg.
deg.
deg.
deg.
deg.

OO0 0

3K K K K 3K K K K K K K 3K 3K K 3K 3K 3K KK 3K KKK KK K K K KK KK R 3K K KKK KKK K K KKK KKK KK KKK K KKK K KKk

CALCIUM SULFATE SCALING TENDENCY CALCULATIONS
(Skillman—-McDonald-Stiff Method>
Calcium Sulfate

999
1012
1000

991

983

nhnninnh
[T I T

at
at
at
at
at

60
80
100
120
140

Petrolite 0ilfield Chemicals Group

deg.
deg.
deg.
deg.
deg.

or
or
or
or
or

o e s Bheo Mo > i o

16
27
38
49
60

deg
deg
deg
deg
deg

OO0 00

Respectfully submitted,
LEE MALLETT



WATER ANALYSIS REPORT

Company : YATES PET. Date ¢ 3-8-91
Address : ARTESIA Date Sampled : 3-7-91
Lease : CARTER WATER VWELL Analysis No. 1
Vell 1
Sample Pt. : UNKNOWN
ANALYSIS mg/L X meq/L
1. pH 7.2
2. H2s NO
3. Specific Gravity 1.000
4. Total Dissolved Solids 1376.5
5. Suspended Solids NR
6. Dissolved Oxygen NR
7. Dissolved CO2 NR
8. 0il In Vater NR
9. Phenolphthalein Alkalinity <(CaCG3)
10. Methyl Orange Alkalinity <(CaC03)
11. Bicarbonate HCQO3 329.0 HCO3 5.4
12. Chloride Cl 140.0 C1 3.9
13. Sulfate S04 500.0 S04 10.4
14. Calcium Ca 140.0 Ca 7.0
15. Magnesium Mg 29.2 Mg 2.4
16. Sodium (calculated? Na 238.2 Na 10.4
17. Iron . Fe 0.0
18. Barium Ba 0.0
19. Strontium Sr 0.0
20. Total Hardness (CaCO3) 470.0
PROBABLE MINERAL COMPOSITION
¥milli equivalents per Liter Conmpound Equiv wt X meq/L = mg/L
t—————— + e I it ettt
; 7. XCa <{-—-—--- XHCO3 5 Ca (HCO3)>2 81.0 5.4 437
R ' fm—— > | ————— | CaS04 68.1 1.6 108
g 2, XMg -———- > %804 ; 10! CaCl2 55.5
| ————— ' (=== /7 P ' Mg (HCO3>2 73.2
' 10! XNa ——---- > xC1 ' 4! MgS04 60.2 2.4 145
+————— + Fm————— + MgCl2 47.6
Saturation Values Dist. Water 20 C NaHCO3 84.0 -
CaC03 13 mg/L Na2304 71.0 6.4 455
CaS04 x 2H20 2090 mg/L NaC1l 58.4 3.9 231
BaS04 2.4 ng/L
REMARKS: 120-140 DEEP
Petrolite Oilfield Chemicals Group Respectfully submitted,

LEE MALLETT



SCALE TENDENCY REPORT

Company : YATES PET.
Address : ARTESIA

Lease : CARTER WATER WELL
Vell |

Sample Pt. : UNKNOWN

Date

3-8-91

Date Sampled : 3-7-91

Analysis No. : 1
Analyst :

STABILITY INDEX CALCULATIONS
(Stiff-Davis Method)

CaC03 Scaling Tendency

S.I. = 0.2
S.I. = 0.2
S.I. = 0.3
S. 1. = 0.4
sS.I. = 0.5

at
at
at
at
at

60
80
100
120
140

deg.
deg.
deg.
deg.
deg.

ar
or
ar
ar
or

> Bie s Mo s Ble o e 5|

16
27
38
49
60

LEE MALLETT

deg.
deg.
deg.
deg.
deg.

O0000
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CALCIUM SULFATE SCALING TENDENCY CALCULATIONS
(Skillman-McDonald-Stiff Method)
Calcium Sulfate

1189
1207
1199
1190
11890

nhnhnhinh
oo

at
at
at
at
at

60
80
100
120
140

Petrolite 0Oilfield Chemicals Group

deg.
deg.
deg.
deg.
deg.

or
or
or
or
or

e s B oMo e s!

16
27
38
49
60

deg
deg
deg
deg
deg

OO0

Respectfully submitted,
LEE MALLETT



