STATE OF NEW MEXICO
ENERGY, MINERALS, AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

; 774
v ) 552 ql/
IN THE MATTER OF THE HEARING _-;j \ 7%
CALLED BY THE OIL CONSERVATION ZN L q2-
DIVISION FOR THE PURPOSE OF . .

)23/
CONSIDERING: S £S5 N e U{’/
CASE NO. 10439 Kyh

. \¥
Order No. R- (17?0\
APPLICATION OF ANADARKO PETROLEUM

CORPORATION FOR SALT WATER DISPOSAL,
LEA COUNTY, NEW MEXICO.

ORDER OF THE DIVISION

BY THE DIVISTION:

This cause came on for hearing at 8:15 a.m. on February 6,
1992, at Santa Fe, New Mexico, before Examiner David R. Catanach.

NOW, on this day of November, 1992, the Division
Director, having considered the testimony, the record, and the
recommendations of the Examiner, and being fully advised in the
premises,

FINDS THAT:

(1) Due public notice having been given as required by law,
the Division has jurisdiction of this cause and the subject matter
thereof.

(2) The applicant, Anadarko Petroleum Corporation, seeks
authority to re-enter and deepen the previously plugged and
abandoned Hudson & Hudson, Inc. Saunders "A" Well No. 1, located
660 feet from the North line and 1980 feet from the West line (Unit
C) of Section 19, Township 19 South, Range 33 East, NMPM, Lea
County, New Mexico, to the Capitan Reef and dispose of produced
salt water in the open hole interval from approximately 3500 feet
to 4300 feet.

(3) The applicant proposes to inject up to 1,000 barrels of
water per day into the proposed disposal well. The source of the
injected fluid is Delaware formation water produced in conjunction
with o0il and gas operations.

(4) The Capitan Formation, or Capitan Reef as it is commonly
referred to, is an organic carbonate buildup along the margins of
the Delaware Basin. This formation in New Mexico outcrops on the



northern side of the Delaware Basin in southern Eddy County and
extends into the subsurface to the north and east in an arc shape
to the southern portion of Lea County.

(5) The Capitan Reef, in the southern portion of Eddy County,
contains fresh water and is a major source of water for the City of
Carlsbad.

(6) According to applicant's evidence, it currently operates
the Teas Yates Unit Water Supply Well No. 1 located in Section 14,
Township 20 South, Range 33 East, NMPM, which is completed in and
producing from the Capitan Reef.

(7) An analysis of the water being produced from the Teas
Yates Unit Water Supply Well No. 1, submitted as evidence in this
case, indicates that the total dissolved\are approximately 105,000

1. .
ng/ }O[;dﬁ
(8) An analysis of the water being produced from the Delaware
formation in this area indicates that the total dissolved solids
are approximately 219,000 mg/1l.

(9) The applicant contends that the Capitan Reef in the area
of the proposed disposal well does not contain fresh water and is
suitable for injection purposes.

(10) The applicant further contends that there may exist a
subsurface barrier located east of Carlsbad within the Capitan Reef
which separates the potable water in the western portion of the
reef from the non-potable water in the eastern portion of the reef.

(11) Rule No. 701 (E)(2) of the Division Rules and
Regulations states that "Disposal will not be permitted into zones
containing waters having total dissolved solids concentrations of
10,000 mg/l or less except after notice and hearing, provided
however, that the Division may establish exempted aquifers for such
zones wherein such injection may be approved administratively".

(12) In order to supplement the evidence presented in this
case, the Division, subsequent to the hearing, consulted with the
State Engineer for the State of New Mexico, whose responsibilities
include, among other things, the designation of underground sources
of drinking water within the state.

(13) Technical literature available to the Division, namely
a map of Chloride Ion Concentration in Ground Water in Permian
Guadalupian Rocks, Southeast New Mexico, prepared by the USGS and
New Mexico State Engineer and published in 1975, indicates that
while there are areas of high chloride concentration within the
Capitan Reef, there are also numerous areas south and east of the
proposed disposal site which contain water with chloride
concentrations less than 10,000 mg/1l.



(14) Other technical literature indicates that there is a
shortage of data regarding the quality of the water in the Capitan
Reef in some areas of Eddy and especially Lea County.

(15) The evidence presented by the applicant in this case is
insufficient and does not establish:

a) that the Capitan Reef should be subdivided
into two distinct areas, one that contains
potable water and one that does not contain
potable water;

b) the existence of a subsurface barrier
within the Capitan Reef which would
effectively isolate potable water from non-
potable water;

c) that the area of the proposed disposal
well is hydrologically disconnected from other
areas of the Capitan Reef which may contain
fresh water;

well
d) the overall hydrologic system within the
Capitan\Reef is such that injection into the
proposed will not cause the degradation of
fresh water within those areas of” the Capitan
Reef which do contain fresh watsg

(16) The application of Anardarko Petroleum Corporation
should be denied.

IT IS THEREFORE ORDERED THAT:

(1) The application of Anadarko Petroleum Corporation to re-
enter and deepen the previously plugged and abandoned Hudson &
Hudson, Inc. Saunders YA" Well No. 1, located 660 feet from the
North line and 1980 feet from the West line (Unit C) of Section 19,
Township 19 South, Range 33 East, NMPM, Lea County, New Mexico, for
the purpose of disposal of produced water into the Capitan Reef
from approximately 3500 feet to 4300 feet is hereby denied.

(2) Jurisdiction is hereby retained for the entry of such
further orders as the Division may deem necessary.

DONE at Santa Fe, New Mexico, on the day and year hereinabove
designated.



STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

WILLIAM J. LEMAY
Director

S EAL
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October 24, 1991

HEa!
AT -
3: ";;‘-;;Si*..—

/6437
New Mexico 0il Conservation Division
P. 0. Box 1980
Hobbs, New Mexico 88240

Re: Form C-108
Water Disposal Well
EXXON Federal SWD No. 3
660' FNL & 1980' FWL
(- Sec. 19, T19S, R33E
Lea County, New Mexico

Gentlenen:

Attached is Anadarko Petroleum Corporation's application
to re-enter deepen and complete the former D&A'ed Saunders "A"
No. 1 as a water disposal well.

Anadarko is requesting this disposal permit to have an
economical system in which to dispose of produced waters from
Anadarko's EXXON Federal (Delaware) lease. Anadarko recently
completed the EXXON Federal No. 1 and is preparing an
application to drill the No. 2. The No. 1 is being pumped
with a Lufkin 456 unit and is currently making 70-100 BOPD and
300-400 BWPD. Disposal is $2.00 per barrel of water trucked
and disposed. These economics are not very encouraging and
limit our ability to fully develop what is perceived as an
economical project with controlled expenses. An additional
eight wells are possible based on acreage currently leased for
continued development.

The only other alternative to a disposal well and trucking
is the disposal of the produced water into the Laguna Gatuna
playa lake. Our current and future concerns of open surface
disposal does not permit Anadarko to request this manner of
disposal. We therefore respectfully request that our
application be administratively approved as quickly as the
NMOCD process permits.

Anadarko with the NMOCD permission will rename the
disposal well the EXXON Federal SWD No. 3. The currently
plugged well would be re-entered to the 8-5/8" casing stub,
tied back to surface, cemented to surface, and cleaned out to



the current TD of 2947'. The well would then be drilled
through the lost circulation zones in the capitan reef, cased
& cemented from 3500' back to surface, equipped with injection
tubing & packer and completed with disposal into the open hole
portion of the capitan reef below 3500°'.

Should you have any questions concerning this application
please phone me at 915/682-1666.

Very truly yours,

Gog S Brskc

George R.S. Buehler
Staff Production Engineer

GRSB:gks

cc: NMOCD Santa Fe, New Mexico



. STATE OF NEW MEXICO OIL CONSERVATION DIVISION FORM C-108
ENERGY AND MINERALS DIOPARTHENT POST OFFCE BOX 2080 Revised 7-1-81

STATE LAND OFHICE BUR (ING
/‘ | 5 7

SANTA FE NEW MEXICO 87901

APPLICATION FOR AUTHORLIZATION TO INJECT . C}’A/Q,
I. Purpose: E]Secnndnry Recovery []F’ressure Maintenance Ejl)i'“ﬂril [] storaqge
Application qualifies for administrative approval? IX].ex Dru;»
11, Operator: Anadarko Petroleum Corporation
Address: P. 0. Drawer 130, Artesia, New Mexico 88210
Contact partv: Jerry E. Buckles Phone: _505/748-3368

ITI. Well data: Complete the data required on the reverse side of this form for each well
proposed for injection., Additional sheets may b~ attached if necessury.

Iv. Is this an expansion of an existing project? Dyes no
If ves, give the Division order number authoriziny the praoject .
V. 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.

» VI, 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, depth, record of completion, and
a schematic of any plugged well illustrating all plugging detail.

VII. 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 than reinjected produced water; and

5. If injection is for disposal purposes into a zone not productive of o0il or gas
at or within one mile of the proposed well, attach a chemical analysis of
the disposal zone formation water {may be measured or inferred from existing
literature, studies, nearby wells, etc.).

*VIII. Attach appropriate geological data on the injection zone including appropriate lithologic
detail, geological name, thicknass, 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/l or less) overlying the proposed
injection zone as well as any such source known to be immediately underlying the
injection interval.

IX. Describe the 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 not be resubmitted.)

*  XI. 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 vell showing
location of wells and dates samples were taken.

XI1I. Applicants for dispusal wells must make an affirmative statement that they have
examined available geologic and engineering data and find no evidence of open faults
or any other hydrolegic connection between the disposal zone and any underground
source of drinking water.

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

X1v. Certification

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

Name: George R.S. Buehler Title Staff Production Engineer
stomature: _frep £.0 Loccodlder  vver LiZate U, 197/

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

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



FORM C-108 Side 2

I[II. WELL DATA

A, The following well data must be submitted for each injection well covered by this application.
The data must be both in tabular and schematic form and shall include:

(1)

(2)

(3)

(a)

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

fach 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 tubing 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 far 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-hcle.
State if the well was drilled for injection or, if not, the oriqinal 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 lower oil or gas zone in the
area of the well, if any.

XIV. PROOF OF NOTICE

All applicants must furnish proof that a copy of the application has heen furnished, by
certified or reqgistered 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:

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

(2) the intended purpose of the injection well; with the exact location of single
wells or the section, township, and range location of multiple wells;

(3) the formation name and depth with expected maximum injection rates and pressures; and

(4) a notation that interested parties must file objections or requests for hearing with
the 0il Conservation Division, P. 0. Box 2088, Santa Fe, New Mexico B7501 within 15
days.
NO ACTION WILL BE TAKEN ON THE APPLICATION UNTIL PROPER PROOF QOF NQTICE HAS BEEN
SUBMITTED,

NOTICE: Surface owners or offset operators must file any objections or requests for hearing

of administrative applications within 15 days from the date this application was
mailed to them.
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Before Re-entry

Date Spudded: February 24, 1957
Plugged: March 2, 1957
8-5/8" casing @ 1238' w/75 sxs

14 jts 28#
26 jts 24#
D 2947°

Cut and pulled 600' of 8-5/8" casing plugs
#1 1270' to 1210'
#2 65' to surface

IITI A

WELL DATA SHEET

A

Ry
L)
NEIIN
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vk Q
A
KR 2’
A ~
: “\ ptra
}Z z 131802
S lr{csqe
pEN asco'x
4 Cm‘t Co
HOLE surface
70 Y307

After Re-entry

8-5/8" casing 1238' to surface

1) Dress off csg stub & run fluid

caliper

2) Bowl over & cement to surface
Drill new 7-7/8'" hole 2947' to 4300'
Set 4-1/2 csg @ 3500' & cement to surface
Set 2-3/8" IPC tbg @ 3485'* w/Arrow - Set
1 J-lock Injection Packer
(Injection Into Zone 3500' to 4300")

Estimated Avg. Inj 1000 BWPD
Estimated Avg Inj Pres 200 psi
Estimated }Maximum Pres 700 psi

EXXON Federal SWD No. 3

660' FNT. & 1980' FWL
Sec. 19, T19S, R33E



1)

2)

3)

4)

5)

III B

Disposal Formation: Capitan Reef
Disposal Interval: 3500-4300 (Open Hole)

Well was originally drilled to a TD of 2947'
The original operator Hudson & Hudson, Inc. had filed an
intent to drill to 3100' with rotary tools and then
change to cable tools and drill to 4300', set 5-1/2"
casing and complete an oil well with perforations.
Hudson & Hudson, Inc. never finished drilling the well
but instead plugged the well March 2, 1957.

Well was partially drilled and abandoned prior to TD.
Plug #1 1270' to 1210' (amt cmt NR)
8-5/8" csg cut & pulled @ 600
Plug #2 65' to surface (amt cmt NR)

The highest possible o0il zone in this area is the Yates @
2833' to 3255'!

The next lower possible o0il zone in this area is the Delaware
€ 4977' to 7700°
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Surﬂne
So5r8 ¢

W 150 $x$

N

PvA
aarker

PLUG #5

1360'
315x5 ¢
1160

4

;753'
32915 ¢ ,
2850

3295’
325;5 4
3345’

NOTE: This well appears to
of penetrated the top
of the capitan reef.

(Applied for disposal
zone is 3500'-4300")

7D 3345’

VI

WELL DATA SHEET

Date Spudded:
Plugged:

TD 3345
Plug #1
Plug #2
Plug #3
Plug #4

Plug

#5

July 4, 1960

July 12, 1960
8-5/8" csg @ 250' w/15) sxs

32
32
32
50
50

sxs 3345'~3245"
sxs 2850'-2750"
sxs 1460'~1360"

SXS
SXS

263'-213"
50'-surface

Federal "18" No. 5

1980°

PSL & 2039'

FWL

Sec. 18, T19S, R33E



Vi

WELL DATA SHEET

o - ~ s
20 ﬁ“k' %JJE;;i‘, e ] Date Soudded: June 5, 1991
16" Conductor j;// Completed: August 5, 1991
& yo’ L{‘/////j” 20" Hole
Reaimiy @ if\« P 16" csg set £ 40' & redimixed to surface
Surfece “\\/{j/j// 14-3/4" lole
. 1 10-3/4" csg set @ 1050’
193 Hole [ Cmtd w/1000 sxs (cmt circ)
108" csp - 9-7/8" Hole to 4500'
@ sos50' ii LC @ 3569 to 3901%

Regain circ w/400 sxs cmt
Hole 7-7/8" (reduce bit size & 4500')
TD 7750'
5-1/2" csg @ 7749
FC @ 7702
DVT @ 3276
1st stage w/1425 sxs {(cmt to DVT)
Open DVT & circ out 75 sxs
2nd stage w/1700 sxs
circ out 227 sxs

C’Mfdy 1000 Sx 5§
Cemt cire)

“Le zone’
3569-390/ 2

9 3 14016 1o 4500’

Q DELAVARE PERFORATIONS
™ perfs 7400-15 2 SPF
N perfs 5982, 86, 89, 92, 96, 98, 6003, 08, 10
A 13, 16, 20 2 SPF
, = perfs 5640-56 & 5690-5706
Fuar-ssy —be ) perfs 5492-5511 & 5536-50 2 SPF
5536- 5550 =42
1 \
5040-505k
5610- 570,
| )
e Qg
F982- 6020 %
0.A, -
. .
L S
% N
2 {
pwoo-11s ¥
f‘
o
7 g’ Hole F;” -
- B
54 esq @ 7749’ L r\4
/(,:r sfa/rz /"150 "/’r’) E ‘ S:\J EXXON Federal No. 1
cire, a bove : - 1980' FNL & 560' FWL
2.0 Stape /700 s¥s 7O 7750 Sec. 19, T19S, R33E

(emt cire)



VII. 1) Avg inj rate 500 BWPD, Max inj rate 1000 BWPD
2) Type system - Closed system
3) 200 avg inj pres max inj pres 700 psi
4&5) a) Water Analysis of EXXON Federal No. 1 - see
attached analysis by Unichem #4a
b) Compatability of two waters - see attached analysis
by Unichem #4Db
c) Water Analysis of Capitan Reef Water from
Anadarko's Teas Yates Unit Water Supply Well No. 1
in Section 14-20S-33E - see attached analysis by
Unichem #4c

VIII. a) Lithology - Limestone

b) Geological Name - Capitan Reef

c) Top/Reef-3255"!

d) Base/Reef-4977!

e) Drinking Water
1) Name of drinking water zone - Triassic
2) Depth to bottom of drinking water zone - 850 feet
3) Drinking Water under disposal zone - None

IX. Proposed stimulation to disposal zone - 2000 gallons 15%
HC1l

X. Logs & Tests - None, well was never drilled to TD

XI. 1) Water analysis from drinking water well within 1 mile
a) Location of drinking water well - Sec. 18, T19S,
R33E
b) Analysis - see attached sheet from State Engineer's
Office
c) Date sample taken - 2-15-83

XIT. See Exhibit XII

XIII. The following list includes the names of all parties
notified of Anadarko's intention to install and operate a
water disposal well (namely the EXXON Federal SWD No. 1).
See attached list.



UNICHEM

INTERNATIONAL
Home Office 707 N. Leech, P.O. Box 1499 / Hobbe, NM 88240 / Ph. 505/383-7751, Fax 505/393/6754

October 10, 1991

Jerry Buckles

Anadarko Petroleum Corp.
P. 0. Drawer 130
Artesia, NM 88210

Dear Mr. Buckles:

Enclosed please find our water analyses and compatibility reports
from the Teas Yates WSW #1 and Exxon Federal #1.

If you have any questions or require further information, please
contact us.

Si ly,

S¥ar Wright
Laboratory Technician

SW/sr

cc: Bill Polk
Joe Hay
John Offutt
Charlie Copeland
Jeff White

UNICHEM INTERNATIONAL INC.



Unichem International
707 North Leech P.0O.Box 1499
Hobbs, New Mexico 88240
Company : ANADARKO

Date : 10-10-1991
Location: Exxon Federal #1 - Wellhead (on 8/12/91)

Sample 1
Specific Gravity: 1.157
Total Dissolved Solids: 219389
pH: 6.30
Resistivity: 0.047 ohms @ 76°F
IONIC STRENGTH: 4.952
CATIONS: me/liter mg/liter
Calcium (Ca*?) 1150 23000
Magnesium (Mg*?) 832 10100
Sodium (Nat*t) 1980 45600
Iron (total) (Fe*2) 0.752 21.0
Barium {Bat*t?) 0.05%1 3.50
Manganese (Mnt+2) 0.1%80 5.23
ANIONS:
Bicarbonate (HCO3 -1 ) 4.20 256
Carbonate (COs-12) 0 0
Hydroxide (OH- 1) 0 0
Sulfate (SO«-12) 9.89 475
Chloride (Cl-1) 3950 140000
SCALING INDEX (positive value indicates scale)
Calcium Calcium
Temperature Carbonate  Sulfate
104°F 40°C 2.5 1.00
122°F 50°C 2.7 1.00
140°F 60°C 3.1 1.00
168°F 76°C 3.6 1.0
176°F 80°C 3.8 1.0



Unichem International
707 North Leesch P.O.Box 1499

Hobbs, New Mexico 88240

Company : ANADARKO
Date 1 10-10-1991
Location: TEAS YATES & EXXON FEDERAL - COMPATIBILITY {(on 10-10-1991)
Sample 1
Specific Gravity: 1.149
Total Dissolved Solids: 208001
pH: 6.35
IONIC STRENGTH: 4.649
CATIONS: me/liter ng/liter
Calcium (Ca'?) 1040 20800
Magnesium (Mg*?) 75% 9170
Sodium (Na+1) 1950 44800
Iron (total) (Fe*?) 0.677 18.9
Barium (Bat*?) 0.049 3.36
Manganese (Mn*2) 0.172 4.72
ANTONS:
Bicarbonate {HCO3 = 1) 4.5%4 277
Carbonate (COa3~12) 0 0
Hydroxide (OH-1) o] 0
Sulfate (SO4-2) 18.6 893
Chloride (Cl-t) 3720 132000
DISSOLVED GASES
Carbon Dioxide (COz ) 1.00
Hydrogen Sulfide (H28) 11.9
Oxygen (Os2) 0

SCALING INDEX (positive value indicates scale)

Temperature

86°'F
122°'F
140°F
168°F
176°F
200°F

Comments:

30°c
50°C
60°C
76°C
80°C
93°¢C

Cal

cium

Carbonate

&WwwWw -
HOBOWULON

Calcium
Sulfate
8.6

02 00 o0 o0 o0
OO0 WwW

COMPATIBILITY = TEAS YATES = 108 & EXXON FEDERAL FEDERAL = 90%

4 h



The attached exhibit 4c is capitan reef water, sampled from
Anadarko's Teas Yates Unit's Water Supply Well No. 1, located
approximately 9 miles southwest of the EXXON Federal SWD No. 3.
The WSW No. 1's legal is 1330' FNL & 1330' FWL of Section 14,
T20S, R33E, Lea County. The producing capitan reef perforations
are:

3660-3663
3674-3681
3696-3700
3708-3711
3724-3727
3746-3749
3758-3762

Anadarko produces approximately 3000 BWPD from the Teas
Yates Unit WSW No. 1.



Unichem International
707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240

Company : ANADARKO
Date ¢ 10-10-1991
Location: TEAS YATES WSW #1 (on 10-10-1991)
Sample 1

Specific Gravity: 1.075
Total Dissolved Solids: 105532
pH: 6.75
JONIC STRENGTH: 1.919

CATIONS: me/liter mg/liter
Calcium (Ca*?) 80.0 1600
Magnesium {Mg*?) 60.0 729
Sodium {Na*+1l) 1660 38100
Iron (total) (Fet?2) 0.002 0.060
Barium (Bat?) 0.031 2.10
Manganese (Mn*2) 0.003 0.090

ANIONS:
Bicarbonate (HCOs3-1) 7.60 464
Carbonate (COa-2) 0 0
Hydroxide {OH-1) 0 0
Sulfate (SO~ 2) 96.8 4650
Chloride (C1l-1) 1690 60000
DISSOLVED_GASES
Carbon Dioxide (CO2) 10.0
Hydrogen Sulfide (H:zS) 119

Calcium Calcium

Temperature Carbonate Sulfate
86°F 30°C -0.06 -17
122°F 50°C 0.87 -17
140°F 60°C i.2 -17
168°F 76°C 1.8 -12
176°F 80°C 1.9 -12
200°F 93°C 2.4 -12



STATEOF NEW MEXICO

STATE ENGINEER OFFICE
ELUID MARTINEZ ROSWELL DISTRICT N
STATE ENGINEER 1900 West Second St.
Roswell, New Mexico 88201
(508] 622-6521

October 2, 1991

George Buehler

Apadarko Petro Corporation
P. 0. Box 2497

Midland, Texas 79702

Dear Mr. Buehler:

Please find enclosed the information you requested from our
office concerning wells in the area of 19S5.32E.

If our office can be of any further assistance to you, please

do not hesitate to contact us.
4
Sincerely #/
Mg% / ' m/7m,2

Kenneth Fresquez
Field Supervisor

KF/1c
enc.
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XII

I, George R.S. Buehler, affirm Anadarko's geological and
engineering departments have reviewed the available geological
and engineering data and find no evidence of open faults or any
other hydrologic connection between the disposal zone and any
underground source of drinking water.

Affirmed this day @m 24 /5%
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WELLSITE SURFACE OWNER AND OFFSET OPERATORS TO
EXXON FEDERAL SWD NO. 1

Surface e

USA

Carlsbad Resource Area

P. O. Box 1778

Carlsbad, New Mexico 88220

Offset Operators

19S-33E

Sec. 18 SW/4 SW/4 (Ilot 4)
Centenial
Box 1837

Roswell, New Mexico 88202
Sec. 18 t 3, E/2 SW/4, SE/4 and E/2 NE/4 Sec. 19

Francis H. Hudson
616 Texas Street
Fort Worth, Texas 76102

Delmar H. Lewis
616 Texas Street
Fort Worth, Texas 76102

Edward R. Hudson, Jr.
1000 First National Bldg.
Fort Worth, Texas 76102

Sec. 19 Lot 1 & 2 W/2 NE/4 & E/2 NW/4 and SE/4 SE/4 Sec. ~19S-

Exxon Company, USA
P. 0. Box 1600
Midland, Texas 7902-1600

Sec. 19 lots 3 & 4, E/2 SW/4 & SE/4
Firo Corporation
P. O. Box 8148
Roswell, New Mexico 88202

Partco, Inc.
P. 0. Drawer R
Artesia, New Mexico 88210

Edward R. Hudson
616 Texas Street
Fort Worth, Texas 76102

William A. Hudson
616 Texas Street
Fort Worth, Texas 76102



XTIX
(Continued)

WELLSITE SURFACE OWNER AND OFFSET OPERATORS TO
EXXON FEDERAL SWD NO. 1

Harvey E. Yates Co.
P. 0. Box 1933
Roswell, New Mexico 88202

Sec. 24 NE/4
Anadarko Petroleum Corporation
P. O. Box 2497
Midland, Texas 79702



AFFIDAVIT OF PUBLICATION

$tate of New Mexico,
County of Lea.

I._Kathj Bearden

of the Hobbs Daily News-Sun, a

aily newspaper published at
ﬁlobbs, New Mexico, do solemnly
swear that the clipping attached
hereto was published once a week
in the regular and -entire issue of
said paper, and not a supplement
thereof for a period

of

une weeks.
Beginning with the issue dated

Qet. 1 L1991
and ending with the issue dated

Oct. 1 ,1891

: eneral Manager i
Sworn and subscribed to before

me this 8 day of
Gt grel)
Gt aBanndn

Notary Public.

My Commiission expires,

Aug. 5 19322
! Sean
This newspaper is duly qualified to

publish legal notices or adver-
isements within the meaning of
Béction 3, Chapter 167, Laws of
1937, and payment of fees for said
publication has been made.

ILLEGIBLE
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' . " State Engineer Office

Santa Fe, New Mexico

TO
FROM

SUBJECT




Meémo -

A. L. PORTER
Secretary-Director

T

0il Conservation Commission — Santa Fe, New Mexico




7

LAW OFFICES

LOSEE & CARSON, P.A.

- + = 13 ey
A.J.LOSEE 300 AMERICAN HOME BUILDING |g,3 MA; 23 ﬁ("/{&u\.@oz 50s
.
JOEL M.CARSON P. 0. DRAWER 239 ’ 746-3508
ARTESIA, NEW MEXICO 88210 Aol Yot l Vet il 1o
’ : STATE ERCINEER Ormil
A RITA ol EI
Sn‘.\'. \ F_-_ y St

21 May 1973

Mr. A. L. Porter, Jr., Secretary-Director MAY 2 3 1973
0il Conservation Commission of New Mexico
P. 0. Box 2088

Santa Fe, New Mexico 87501

OIL CONSERVATION Comm.

Santa Fe

Dear Mr. Porter:

In support of the application of Navajo Refining Company for
administrative approval of an exception to the requirements of
Rule 701-A of the 0il Conservation Commission of New Mexico, for
a salt water disposal well, please find:

1. Commission Form C-108 in tripiicate;

2. Plat of area;

3. Electric log;

4. Diagrammatic sketch of proposed injection wéll.

In addition to the foregoing, you will please consider the letter
of Mr. Fred G. Hansen, President of Navajo Refining Company,
addressed to you under date of May 9, 1973, setting forth the
components of the refinery waste water which is proposed to be
disposed of in this well. '

In addition you are advised that this well was originally drilled
by Charles Loveless to a total depth of 6,871 feet below the sur-
face, where it was plugged and abandoned. Yates Petroleum
Corporation, as Operator, proposes to re-enter this well and
deepen the same to the Morrow zone of the Pennsylvanian system,
where, if it is found non-productive of o0il or gas, it will be
deepened to the Devonian formation, where, if it is again found
non-productive of 0il or gas, it is proposed to be completed as

a salt water disposal well and turned over to Navajo Refining
Company.



*

Mr. A. L. Porter, Jr., Secretary-Director
0il Conservation Commission of New Mexico 21 May 1973
-D .

The consent of Yates Petroleum Corporation, the operator of all
leases within 1/2 mile of the proposed injection well, and Mr.
Phillip Hefner, the surface owner, are hereto attached and made

a part hereof.

If there is any further information I can furnish you in this
matter, please do not hesitate to let me know.

Very truly yours,

LOSEE & CARSON, P.A.

AJL:jw
Enclosures

cc w/enclosures: Navajo Refining Company
Yates Petroleum Corporation
Mr. Phillip Hefner



acwaile e Lo

f g Revised 11-65

S : : NEW MEXICO oL CONSERVATION COMMISSION - :
o ”( APPLICATION T0 DISPOSE OF SALT WATER BY INJECT ION INTO A POROUS FORMATION

v eFERATeR - — - ] ADDRESS ) ) . .
"Navajo Refining Company ' "~ |P. O, Drawer 159, Artesia, N.M., 88210
LEASE NAME WELL NO. FIELD - COUNTY
State CK 1 Wild Cat ' Eddy
B LOCATION ®
OIJDD UNIT LETTER —_C_________; WELL IS LOCATED—6@___FEET FROM THE Nor th LINE AND 2 k4 180 FEET FROM THE
West © LINE, SECTION 4 vownsuie 17-8 rance 26-F NMPM.
CASING AND TUBING DATA
NAME OF STRING SI1ZE SETTING DEPTH SACKS CEMENT TOP OF CEMENT TOP DETERMINED BY
QURFACE CASING . :
Yes 8-5/8" 1,228" : : Circulated ({Set)
INTERMEDQIATE

LONG STRING

Yes 5/2" 8,600' 300 7,000" . Temp. Survey
TUBING \\ NAME, MODEL AND DEPTH OF TUBING PACKER
T
Internal Plastid 2>1/2" 48,600') ¢ Baker model D - 8,600' ) :
AME OF PROPOSED INJECTION FOLM_AJ!ON T e ‘\_.[QE O EQRMALLD N s ntessamarmarmssreaser== BOTTOM OF FORMATION
. : - : . '
Devonian 8,500 -8,600-8,700
1S INJECTION THROUGH TU!_I_!&‘ CASING, OR ANNULUS? PERFORATIONS QR OPEN AOLEY PROPOSED INTERVAL(S) OF INJECTION .
> £ ; :
6-1/2" tubing | Perf 8,550-8,650
I THIS A NEW WELL - QRILLED FOR ‘1 IF ANSWER S NO, FOR WHAT PURPOSE WAS WELL ORIGINALLY DRILLED? . HAS WELL EVER BEEN PERFORATED IN AN}
DISPOSALY R . ZONE OTHER THAN THE PROPOSED INJEC-
: . : . : o TION ZONE?
: No : OQWDD oil or gas - No

LIST ALL SUCH PERFORATED INTERVALS AND SACKS OF CEMENT USED TO SEAL OFF OR SQUEEZE EACH

DEPTH OF BOTTOM OF DEEPEST PEPTH OF BOTTOM OF NEXT HIGHER DEPTH OF TOP OF NEXT LOWER
FRESH WATER ZONE IN THIS AREA - OIL OR GAS ZONE IN THIS AREA OIL DR GAS ZONE IN THIS AREA
! .
1,000'" .None in area : None in area
ANTVICIPATED DAILY ! MINIMUM 1 MAXIMUM B OPEN OR CLOSED TYPE SYSTEM is !NJECTION TO BE BY GRAVITY OR APPROX. PRESSURE (Ps1)
l(NJECT;ON YOLUME ] l . PRESSU
BBLS. . . ]
!1'5,000 + 10,000 . Open Pressure -1,000
ANSWER YZES OR NO WHETHER THE FOLLOWING WATERS ARE MIN- IWATER TO BE DISPOSED OF NATURAL WATER [N DISPO- ARE WATER ANALYSES ATTACHED?
ERALIZED TO SUCH A DEGREE AS TO 8E UNFIT FOR DOMESTIC, ¥ 1 AL ZONE "

STOCK, IRRIGATION, OCR OTHER GENERAL USE —~

Unfit ﬁefinery wasta Salt brine

NAME ANO ADDRESS OF SURFACE OWNER (OR LESSEE, IF STATE OR FEDERAL LAND])

State land

LIST NAMES AND ADDRESSES OF ALL OPERATORS WITHIN ONE-HALF () MILE OF THIS INJECTION WELL

Yates Petroleum Corporation, Arte51a. New Mexico_

4
{ ¢
’,/
T
;- HAVE COPIES OF THIS APPLICATION BEEN | SURFACE OWNER V EACH OPERATOR WITHIN ONE-HALF MILE r1'ME NEW MEXICO STATE ENGINEER
‘ SENT TO EACH OF THE FOLLOWING? J | OF THIS WELL ) }
! Yes : Yes ] No
1 - .
ARE THE FOLLOW (NG ITEMS ATTACHED TO ! PLAT OF AREA 'E_LECTRICAL LOG VDIAGRAMMATIC SKETCH OF WELL
THIS APPLICATION {3EE RULE 701-B) § I |
: ' Attached ! Attached i Attached
| e 1 L

rebf certify that the information above is true and complete to the best of my knowledge and belief,

Attorney ' . May 21, 1973
(Title) {Date)

NOTE: Should waivers from the State Engineer, the surface owher, and all operators within one-half mile of the proposed injection well.
not accompany this application, the New Mexico Oil Conservation Commission will hold the application for a period of 15 days
from the date of receipt by the Commission’s Santa Fe office. If at the end of the 15-day waiting period no protest has been re-
ceived by the Santa Fe office, the application will be processed. If a protest is received, the application will be set for hearing,

if the applicant so requests. SEE RULE 701.
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NAVAJO REFINING COMPANY
STATE CK #1 UNIT C 4-17-26
EDDY COUNTY, NEW MEXICO

e B B E ' prsmnssnnnnee SUTRFACKE
SCHEMATIC PLAT OF DISPOSAL WELL

COMPLETION WITH CASING, TUBING,
PACKER AND CEMENT PROGRAM

CEMENT
CIRCULATED ,
12%" HOLE ———r SAN ANDRES

3-5/8" CASING

4 1k
12280 P

7-7/8" HOLE 5

INERT CHEMICALLY TREATER
WATER IN ANNULUS

LOWER CANYON 6959

2000 | EST. TOP CEMENT (TEMP. SURVEY)
- (300 sX) -

ATOKA 7677

8000

MISS. LIME - 8042°

2-7/8" TUBING (INTERNAL PLASTIC)

\

PACKER 8450' (BAKER MODEL D)

| EV o '
8500° - ‘ ‘ . DEVONIAN 8495

5-%" CASING (15.5 & 17#)

TD 8600

N. RAYMOND LAMB MAY 19, 1973
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In support of the application of avajo Refirning JZempany for
. o

. LAW OFFICES

R o LOSEE & CARSON

A.J.LOSEE 300 AMERICAN HOME BUILDING " r. Jg . AREA CODE 505
JOEL M.CARSON P. O. DRAWER 239 746-3508

ARTESIA, NEW MEXICO 88210 ’ -

“r, A, L. Porter, Jr., Sccretarv-liractor
D11 Zonssrvation Commiasion of Sew Fexico
F. 0. Box 2083

Tanta Fa, Yew MYoxzico 57301

a‘iministrativa ap‘roval of an evceptlon to the requirerants of
Prla 701-2 of the 241 Zopgervation Commiznsion of vew Meuwics, for
a salt water disposal well, nlease £ind:

1. “emmission Form 7-102 in #riplicate

2. Plat of area

3. Floctric log;’

§. Diacrawsmitic skeich cf proposed indencticn well,
o addition to the foragoing, veou will plaasa coasidar tha letier
of ir, Frazd G. Yanaen, “*asidant ef Havajo “efining ovpany
addrazaed to vou uniler datka of av 9, 1973, sextiag forth 4he
conpenents of the rafinery waste water which is proposed to ke

[ I &
disnosad of in this woll,

Tn addition you are advised that this' 81l wasz origin ally drilled
oy Charles Leveloss to & total depth of 6,871 feet balow the sur-
faze, whars it was plugged and absndonad, Yatas Fot
. ticn, as Cperator, propeses e re-enter thiz well and

Jaonen tha sar2 to tha “orrow zone of the Pon :
i

R : the Ponnsylvanian gsystem,
vhera, 1f it is found nen-productive of il or gas, it will bhe
fdaenanad o the Doevonian forration, whera, 1€ it is again found

non-oroductive of oil or gas, it is prozosad to be comﬁlata“ as

alt water diasosal wall and turnad over to zavajo 2efining

ILLEGIBLE



Mr. A. L. Porter, Jr., Scerstary-Dirsctor ,
011 Conservation Comnission of How Mexic 21 Hay 1573

3

mha consent of Yatca Patroleum Corpeoration, the OﬂéranI‘Cf all
leoazas within 1/2 nmile of the proposed injection well, and Mr.

Phillip Fefner, the surfaces owner, are hereto attached and rade

2 part hereof, ' '

-

If there is any further information I <an furnish youa in this
matter, please <o not Jﬁ%ita_» o let wa know.

Vﬁry truly'ycgrs

LOSEE & Az

‘JL jw
Bnclosures

cc vw/enclosuras: ajo Fefining Company
)

shrolaur rcrnoration

The undersigned acknowledges receipt of the foregoing letter
with all enclosures therein described, and hereby consents
to the application of Navajo Refining Company to dispose of
salt water by 1n3ect10n through sald well 1nto the Devonlan
formatlon. » - : : o

DATED this May Z7% , 1973.°

Phllllp&Hefdér ¢

ILLEGIBLE
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A.J.LOSEE 300 AMERICAN HOME BUILDING
JOEL M.CARSON ) P.O. DRAWER 239 ' i . ‘ 746-3508

"LOSEE & CARSON =

Ty PLA AREA CODE 505 ..

ARTESIA, NEW MEXICO 882t0

21 dMay 1973

My, A. L. Porter, Jr., Secretary-Director.
nil Consarvation Cormission of ew Mexlco
P, 0. Box 2088

Santa FPe, ¥ew Mexico 87501

Dear Mr. Porter:

In zupport of the application of Mavajo Refining Company for
administrative approval of an exception to the requirexents of
mule 701-A of the 0il ronservation Commission of Mew Mexico, for
a salt water disposal well, please find:

1. Commission Form C-103 in triplicate;

2. Plat of area; | |

3. Elect;ié_log;‘

4. Diagrammatic skeich of proépsea'injection well.

Tn addition to the foregoing, vou will plsase consider the letter
of :ir. Pred G. Hansen, President of Navajo Refining Company,
addressed to you under date of Hay 9, 1973, setting forth the
componznts of the refinery waste watex which is proposed to be
dispos=2d of in this well. . - R

In addition you are advised that this well was origlnally drilled
by Charles Loveless to a total depth of 6,871 feet below the sur-
face, where it was plugged and abandoned.  Yates Petroleum
Corporation, as Operator, proposes to re-enter this ﬁell and
deepen the same to the Morrow zone of the Pennsylvanian systenm,
where, if it is found non-productive of oil or gas, it will be.
deepened to the Devonian formation, where, if it is again found
non-productive of oil or gas, it is proposed to bes completed as

a salt water disposal well and turned over to ¥avajo Refining
company. - '



Mr. A. L. Porter, Jr., Secretary-Director , _
0il Conservation Commission of Hew Mexico . 21 M¥May 1273
-2- - '

The consant of Yates Pztroleum Pozvorauloh; the operatcr of all
leases within 1/2 mile of the proposed injection well, and ¥r.

- Phillip Eefner, the surface owner, are hereto attached and mrade

a part barocF

If there is any further 1nformation I can furnish you in thzs
matter, please 4o not hesitate to let me know.

,Very truly yours,

LOSEE & CARS%_P \A.

AJL:jw
Frnclosures

cc w/enclosures: Navajo Fefining Company
Yates Petroleum Corporation
Mr. Phillip Hefner - -

The undersigned acknowledges receipt of the foregoing letter
with all enclosures therein described, and hereby consents
to the application of Navajo Refining Company to aispose of
salt water by injection through said well into the Devonian
formatlon.

DATED this May 22, 1973, . .

 YATES PETROLEUM CORPORATION

S s n




KRM TRt
P. 0. BOX 1832
HOBBS, NEW MEXICO 88241 sy TR

February 28, 1992

New Mexico State Engineers Office
P.O. Box 25102
Santa Fe, NM 87504-1712

Dear Sirs:

KRM, INC. is the holder of water rights in the Capitan Basin and we
recently found the enclosed application for disposal of produced
water from o0il operations. We do not believe water should be
injected into this reef for many reasons. One is that Malaga and
Loving get their water from this reef.

Perhaps you could contact Mr. Mike Williams, the OCD District
Supervisor in Artesia for his feelings in this matter.

Thank You,

Winer e tters

Donna Setters
Office Manager

Enclosure
cc: New Mexico State Engineers Office

1900 W. Second
Roswell, NM 88201-1712
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02-10-%  0Z:0ZFW FRCM NM STATE ENGINEERS T0 SANTA FE FOD

STATE OF NEW MEXICO ¥

] Order #63
OFFICE OF STATE ENGINEER }

ORDER

IT I8 HERERY ORDERED that the following specifications shall
be followed for the congtruction of oil, gas, mineral and teast wells

in artesian basins,

The water protection casing string (also designated as the
socond or intermediate string) shall be landed into the formation
below all known artesiun aquifers, Sufficient cement shall be used
to obtain circulation to the surface, If surface casing is used,
eaid caging shall not be removed until after cementing of the water
protection string has been completed, ' When circulation to the surface
on the water protection 8tring 1s not obtained, the operator shall .
run = temperature survey to insure that the cement has circulated to
a point well above all artesian aquifer formations, 1f the tempera-
ture survey shows the top of the cement to be in a shallow water wzone,
the operator, under the direction of a representative of the United
States Geological Survey, New Mexico 0il Conservation Commission or
the State Engineer, shall place cement to the surface behind the
water protection string or circulate cement to the surface on the oil
production casing string, Additives of a pozquanic nature may be
used sbove the casing shoc, but, shall not exceed 50% by volume, The
addition of calcium chloride and/vr gel may be required, but shall
not in any case exceed 2% each by weight, A sufficlent amount of
coement without additives shall be used to allow neat cement to seal
the casing shoeo, and rige a minimum of 50 feet above the shoe bpetween
the casing and hole, Cenent shall be allowed to set a minimum of 48
hours hefore drilling is resumed, Sealing off of the formations
ghall be checked by a method approved by the United States Geological
Survey, New Mexico Ol1 Conservation Commission or the State Engineer's

Officeo.



-

(.

(-10-%2 0Z:0CBM FROM NM STATE ENGINEERS T0 SANTA FE

The oil production string or strings shall be landed and
cemented as specified by the United States Geological Survey (01l

and Gas Branch) or the New Mexico 0il Conservation Commigsion.

The preceding casing, cementing and testing program shall be
witnessed by an authorized representative of the United States
Geological Burvey, New Mexico 0il Conservation Commigsion or the

State Engineer's Office,

¥ITNESS my hand and official seal this 1lth day of September, A, D.,

1958,

87 E, Reynol
State Engine

.
.

—
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NEW MRXICO OIL COMZERVATION COMMINSIOM
| Box 871
SAXTA TX, NEW MEXICO

MEMOR AN DUM
704 All Operators
FROM: A, L, Porter, Jr., Secretary-Rirsctor

SUBJECY: Applications for Water Flood Projesqgts.
The Gil Conservation Comaission has been advised by the State
Engincur that his office will require the following information with
regard to all applications to the Commiseion for permission to institute
vater flood projects in tho State of New Mexico, to-wit:
1. Copy of the Application.
2. Geographical location of water source.
3. Name and depth of formatlion I{rom which
wator ia to be obtajued,
4, Analysis of wator a3 aoon i3 saupla ia
aveilable.
Horeoafter, the Commigsion will not cotusider an application
for pormission to inatitute a water flood project unless there is a
statement in the application to the offect thet the information outlined
above has been submitted ta thes office of the State Ingineer.
(The State Engineer's mailing address ts P. O, Box 1078, Santa Pe, Naw

Mexico, )

Filed February 7, 1868

1-31-38
ir/



0?-10-@2 02:02PM FROM NM STATE ENGINEERS T0 SANTA FE P05

January 17, 1905

M.B. Compton, Chief, Water Rights Divisien
James I. Wright, Field Eng{neer

Oral Agreement with the 011 Conservation Division
Regarding 011 Wells

As I recall a new law was passed around the yesr 1961, Prior to this time
we were involved in the supervision of 01 well drilling in the artesian
water areas and we were attending most of the 011 Conservatfon Division
hearings tosmake sure that the fresh water zones were being protected.

I think that in 1962 or 1963, Frank Irby and myself had a meeting with

Pete Porter and some of his staff. As 2 result of this meetingithe 011
Conservation Division would take on all the supervision of ol wells drilled
through artesian aquifers and we would designate other areas of fresh water
that should be protected and they would be the requlatory agency rasponsible
for enforcement. ~

Ve éook the pos{tion that surface disposal of of] field hrines could not
continue to be put in unlined surface disronsal pits and anv water produced
as a by product of ¢i1 orocuction was thefr responsibility,

1f the dates are important T would sunmest that you talk to Steve and Franb
and find out what they racall.

As far as 1 know, 1t 15 still Mr. Fevnolds' opinian “hat anv well drilled
for the preduction of water still falls under g furistietion rerardiess
of the depth of th2 water bearin~ formation.

garag 1, “eiand
Field Cnaireer

JIW/tmg

ILLEGIBLE
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January 22, 1858

File: I-Q-13

Mr. A. L. Porter, Jr.
Secretary & Director
New Mexico 0il Conservation Commission
Santa Fe, New Mexico

Dear Mr. Porter:

In accordance with our conversation yesterday, this office would
like to request that in the future when applications are made

for water flood projects in connection with secondary oil recovery,
the applicant state the source of his water supply, i, e., the
geographical location of the supply by legal subdivision and the
name of the formation and the depth from which Lhe water will bhe
produced, We would also like to have the analysis, of the water
to be used, submitted with the application if the sample 1is
available at that time and if the sample is not aveilable at that
time, we would want the analysis of the water as soon as the well

hag been drilled.

This office would sincerely appreciate the favorable consideration
of this request by your Commission.

Yours truly,

S. E. Reynolds
State Engineer

By:
FEIl/ma Frank E. Irby

cc-F. H., Hennighausen Chief
: Water Rights Divigion

.

Blind coples to:
8. E. Reynolds
J. C. Yates thru C., B. Thompson

Piled January 24, 1958
Office Ground Water Supervisor
Roswell, New Mexico
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g{(/. NEW MEXICO
' o OIL CONSERVATION COMMISSION
P. O, BOX 871
Santa Fe, New Mexico

02-10-92 02:02FM ROM NM STATE ENGINEERS TO SANTA FE P02

Memo. No, 32-56

To: All Operators in Chaves and Eddy Counties.

From: A. L. Porter, Jr., Secretary-Director

Subject: ©Oil Well Drilling in the Roswell-Artesian Basin of Chaves and
Eddy Counties.

Effective immediately, Mr., Mose Armstrong, District Supervisor
at Artesia of the New Mexico Oil Conservation Commission District, will
coordinate all field inspection of oil well drilling operations in the Roswell-
Artesian Basin of Chaves and Eddy Counties, The New Mexico Qil Conservation
Commission and the New Mexico State Engineer have agreed on this procedure,
U. 5. Geological Survey personnel at Artesia and Roswell have likewise agreed
to join in this copordinated inspection program.

An order from the State Engineer's Qffice revising the Rules and
Regulations for drilling oil wells in the Roswell<-Artesian Basin is enclosed
for your immediate guidance.

September 13, 1956

FILED

qE? 14 4683
OFFICE

FROUND WATER 51 'Pmmnend
ROSWELL, NIW MiACT

R O

1

e



S5.E.REYNOLDS
STATE ENGINEER

STATE OF NEW MEXICO

STATE ENGINEER OFFICE

SANTA FE
ADDRESS CCRRESPONDENCE TO

September 14, 1956 P O.mox 1079

SANTA FE,N.M.

Supreme Court Library
Santa Fe, N. M.

Attn, Mr, Harrison McDonald

Dear Sir:

Enclosed are three signed copies of Order No, 63 for your
files, Please sign the enclosed copy of letter and return

to this office,.

Very truly yours,

S. E. Reynolds
State Engineer

- Bywq:£:E£“(~¢f§g{
' ~Frank E. Irby
Chief
ma Water Rights Division
encl.

Received 3 copies of Order #63, Specifications for the
construction of oil, gas, mineral and test wells in
artesian basins.

Librarian
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"‘S“"}'UATE OF NEW MEXICO

STATE ENGINEER OFFICE
SANTA FE

ELUID L. MARTINEZ BATAAN MEMORIAL BUILDING, ROOM 101
State Engineer POST OFFICE BOX 25102
W MEXI 4-5102
March 5, 1992 SANTA FE, NE EXICO 87504-510

Ms. Donna Setters, Office Manager
KRM

P.O. Box 1832

Hobbs, New Mexico 88241

Dear Ms. Setters:

Thank you for your letter of February 28, 1992, with attached copy
of Anadarko's application to the 0il Conservation Division for
authorization to inject. As this application falls under the
purview of the 0.C.D., your letter and attachment are being
forwarded with a copy of this letter to that agency for
consideration.

Please do not hesitate to contact this office again if further
discussion would be helpful.

Sincerely,
Eluid L. Martinez

Stai;{iiiineeg
By: 7d W

Kent W. Breese, Engineer
Water Rights Division

KWB: kb
cc: District II Office
0il Conservation Division



Apeil 13,

- Mr. A. L., Porter, Jr.
Secretary=-Uirector

0il Corservation Conmission
Santa Fae, New Maxiuco

Dear Mr. Portar:

13A7

All underground water in the State of New Mexico containing

0 ris per aj

hereby dng;ggg:nd by the State Engineer pursuant to Section

65’3‘1.‘..( 5) N M .A..

1953 Compilation; exceot that this

designatzon shall aot inciude ang water for which there is

' Por your information I am attaching a memorandum dated

April 10, 1647

and the map mentioned therein which shows

the areas and forumationa in which water oi [u,000 parts

per millicn or l-cs

commonly occurs.

The surfacce water designation previously made remains une

change«l.

FEI/ma
encl.

Yours truly,

8. E. Reynolds
State Enginecr

By:
Frank E.
Chicf
Water Rights Div.

Irby



March 29, 1985

M.8. Compton, Chief, Water Riahts Division
James 1. Wright, Field Engineer

Draft of letter to 011 Conservation Division recarding
the Protection of Fresh Water.

The statement regarding protection of surface water is my own opinfon. I
do not know what standard that we cave them originally but Steve probably
does. I am not attaching the map or memo referred to in my letter. You
can get a cory from Lous I have reviewed the mwp and see no reason to
revise {t. It also micht be a cood 1dea to {nclude groundwater discharging
into stream systems {n the paragraph with water table lakes.

es 1. Wright
eld Enoineer

Jil/tan
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March 15, 1985

Mr. S. E. Reynoclds,

State Engineer

101 Bataan Bldg.

Santa Fe, NM 87503 -

Dear Steve:

I am writing relative to getting an updated determination
from you of the definition of "fresh water supplies” under
the provisions of Section 70-2-12 B.(1l5) NMSA, 1978
compilation (copy enclosed).

I have enclosed a copy of the April 13, 1967, letter from
you to Pete Porter on this matter. The letter references an
earlier determination as 'to surface waters but that
determination is not in evidence. We are thinking of
revising some of our general rules to prohibit contamination
of "fresh waters”, both surface and subsurface, and it could
be useful to have a new determination which clearly defines

what must be protected.

Sincerely,

R. L. STAMETS
Director

RLS/dp
S 2/ Gis

s
Aéazfﬁnww%& /144?7 o

prmre 2 ot
el G i

Encs.



STATE OF NEW MEXICO

STATE ENGINEER OFFICE
SANTA FE
STare e May 15, 1985 N

SANTA FE.NEW MEXICO 87503

Dick Stamets

New Mexico 0Oil
Conservation Division

Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Stamets:

In response to your letter dated March 15, 1985, this is to advise

you that all underground waters in the State of New Mexico containing
10,000 milligrams/liter or less of dissolved solids is hereby desig- ,
nated by the State Engineer pursuant to Section 70-2-12-B. (15) NMSA, y//
1978. This designation supergedes all previous designations pertain-

ing to underground water.

The water in water table lakes should not be contaminated even though
they contain more than 10,000 milligrams/liter of total dissolved
solids unless it can be shown that contamination of the lake will not
adversely affect the underground water hydrologically connected to the
lake.

The surface waters of all streams within the State of New Mexico
regardless of the quality of the water within any given reach should
be protected.

For your information I am attaching a memorandum dated April 10, 1967,
and the map mentioned therein which shows the areas and formations in
which water of 10,000 parts per million or less commonly occur. This

is the same information which was submitted to your office by Frank Irby
on April 13, 1967.

Sincerely,

S. E. Reynolds
State Engineer

M. P. Compton, Chie
Watler Rights Division

MBC:rav



STATE OF NEW MEXICO

STATE ENGINEER OFFICE
SANTAFE

S. E. REYNOLDS BATAAN MEMORIAL BUILDING

STATE ENGINEER STATE CAPITOL
July 10, 1985 SANTA FE. NEW MEXICO 87503

Mr. Dick Stamets

New llexico Oil Conservation
Division

Box 2088

Santa Fe, New Mexico 87501

Dear Mr. Stamets:

Pursuant to our conversation of July 9, 1985, I am revising my letter
of May 15, 1985 to rcad as follows:

All underground waters in the State of MNew Mexico containing
10,000 milligrams/liter or 1less of dissolved solids are hereby
designated by the State Engineer pursuant to Section 70-2-12-B.(15)
MVISA, 1978; except that this designation shall not include any water
for which there is no present or reasonably foreseeable beneficial use
that would be impaired by contamination. This designation supersedes
all previous designations pertaining to underground water.

The water in lakes and playas should not be contaminated even
though they contain more than 10,000 milligrams/liter of total
dissolved solids unless it can be shown that contamination of the lake
or playa will not adversely affect ground water hydrologically
connected to the lake or playa.

The surface waters of all streams within the State of New Mexico
regardless of the quality of the water within any given reach are
designated for protection.

The memorandum dated April 10, 1967, and the map mentioned therein
which shows the areas and formations in which water of 10,000 parts per
million or less camonly occur were furnished you in my May 15, 1985
letter.

- E. Reynolds
State Enginee

SER*pat



S B B U
STATE OF NEW MEXI]ICO

STATE ENGINEER OFFICE
SANTA FE

ELUID L. MARTINEZ BATAAN MEMORIAL BUILDING, ROOM 101
State Engineer POST OFFICE BOX 25102
SANTA FE, NEW MEXICO 87504-5102
June 24, 1992

Mr. William J. LeMay

Division Director, 0il Conservation Division
Energy, Minerals, and Natural Resources Department
P.O. Box 2088

Santa Fe, New Mexico 87504

RE: Anadarko Petroleum Company
Exxon Federal Well No. 3
Section 19-T19S-R33E, 600’ FNL & 1980’ FWL
Lea County, New Mexico

Dear Mr. LeMay:

Reference is made to your letter dated April 23, 1992
wherein you state that Anadarko Petroleum Company has proposed
the use of an existing o0il and gas test well, referred to as the
Exxon Federal Well No. 3, within Section 19, Township 19 South,
Range 33 East in Lea County, New Mexico as a salt water disposal
well. The well would be used to inject water taken from the
Delaware Formation at a depth of approximately 5492 to 6020 feet
into the Capitan aquifer (often referred to as the Reef) and
dispose that water at a depth of approximately 3500 to 4300 feet.
You advise that the 0il Conservation Division (OCD) held a
hearing on February 6, 1992 during which evidence was received
upon which the OCD can approve the proposed injection into the
Capitan aquifer.

A finding based on testimony during the above mentioned
hearing that one point sample which shows a Total Dissolved
Solids content greater than 10,000 parts-per-million (ppm) in the
area of the proposed injection well does not negate the fact that
the entire Capitan aquifer is in hydraulic connection. Minor
areas of saline water are directly connected to major zones of
fresh water in Lea and Eddy Counties and to the Pecos River.

I am of the opinion that in recognition of this fact, and
with the knowledge that fresh water in that part of the state is
limited, that our agencies entered into the, apparently
undocumented, agreement that no injection into the Capitan



Mr. William J. Le May
June 24, 1992
Page 2

aquifer should be allowed. This is the same policy which
underlies both the Federal Underground Injection Control
Program’s mandate that a determination be made that such
injection not pose a danger of contaminating underground sources
of drinking water and our legislature’s grant of authority to
your agency to regulate produced water in a manner that affords
reasonable protection against contamination of fresh water
supplies designated by the state engineer. N.M. Stat. Ann §70-2-
12(B) (15) (1987 Repl. Pamp.). The Capitan aquifer contains
designated fresh water supplies and should be protected from
contamination.

I have noted your office’s request for a hydrologic
determination of the effect that large scale injection of
produced salt water might have upon the Capitan Reef. Modeling
the Capitan aquifer and its connection to the Pecos River would
be a major undertaking and we are reluctant to endorse such a
project at this time. A comprehensive solute-transport model of
the aquifer might give a more meticulous picture of the flow
paths and dispersion rate of saline into fresh water yet will not
change the fact that any degradation of any portion of the
aquifer could, eventually, degrade the entire aquifer. Please
note the attached memorandum from my staff which discusses the
hydrogeology of the agquifer and presents the rationale for its
protection. I suggest as a practical alternative that, if
requested, the State Engineer Office could provide an expert in
groundwater hydrology to provide evidence to your hearing officer
of the danger posed to fresh water supplles by any injection of
salt water into the Capitan aquifer.

e
Eluid L. Martinez
State Engineer

Attachment



MEMORANDUM

June 3, 1992

TO: Eluid Martinez, State Engineer
THROUGH: Don Lopez, Chief, Technical Division 576Viéé&r/”’7
e

THROUGH: Tom Morrison, Chief, Hydrology Section>"""

FROM: Andy Core, Hydrology Section 4;2?¢7

SUBJECT: Fresh Water in the Capitan aquifer, Eddy and Lea
Counties, New Mexico

Introduction

Two recent inquiries brought to the State Engineer could
effect the quality of water within the Capitan aquifer in Eddy
and Lea Counties. Both refer to wells located within the Capitan
Underground Water Basin. The first inquiry came from George L.
Scott, Jr., an independent 0il geologist from Roswell, who is
requesting that the State Engineer grant an exemption to the SEO
policy that the Rustler aquifer contains "fresh" water (i.e. less
than 10,000 parts per million (ppm) Total Dissolved Solids
(TDS)). His purpose in requesting this exemption is to gain
relief from the policy of the 0il Conservation Division of the
Department of Energy, Minerals, and Natural Resources (OCD)
requiring four strings of casing in producing oil wells in that
portion of Eddy County where the Rustler Formation is present
within the drilled stratigraphic section. The specific well for
which he desires an exemption (Strata #4 Petco State) is located
in Section 26, Township 19 South, Range 29 East, NMPM, Eddy

County, NM. The second inquiry came in a letter dated 4/23/92



from William J. LeMay, Director, OCD, and concerns the
application by Anadarko Petroleum Company to utilize the Exxon
Well No. 3 (Section 19, Township 19 South, Range 33 East, NMPM,
Lea County, NM) as a salt water disposal well. The source of the
saline water is the Delaware Formation at a depth of
approximately 5492 to 6020 feet. The injection would be into the
Capitan aquifer at a depth of between 3500 and 4300 feet. The
OCD has already held a hearing on this application and has found,
based on the evidence presented, that the application can be
approved. The State Engineer has requested that the Hydrology
Section review the inquiries and provide recommendations if any
change in SEO policy concerning the Capitan aquifer is deemed
appropriate.
Hydrogeology

The Rustler aquifer is within the Permian (Ochoan) Rustler
Formation. The formation is made up of interbedded anhydrite and
dolomite with minor gypsum, halite and silt layers. North of
Carlsbad, the Rustler outcrops roughly parallel to the Pecos
River near the line between Ranges 27E and 28E. South of
Carlsbad, small outcrops can be found as far west as Range 26E
(Bachman, 1984). In general, the Rustler dips gently to the
east-southeast. Figure la (from Bachman, 1984) shows the
relationship between the Ochoan and upper Guadalupian age rocks
in the Guadalupe Mountains-Delaware Basin area. The Salado
Formation which occurs immediately below the Rustler acts as an

effective aquitard because the halite within the unit quickly
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plugs primary porosity (Mercer, 1983). The records of the
Roswell district office of the SEO indicate that water pumped
from the Rustler aquifer is used for domestic and stock purposes
and does contain less than 10,000 ppm TDS (Fresquez, 1991).

The Capitan aquifer (often referred to as the reef aquifer)
is hosted by the Permian Capitan and Goat Seep Limestones and
most of the Carlsbad facies of Meissner (Hiss, 1980). Hiss has
divided the Permian facies of Guadalupian age into three aquifer
groups (shelf, reef, and basin) as shown in Figure 1b. The point
of the three-fold division is to emphasize the very large
contrasts in transmissivity (T) and salinity between the groups.
East of the Pecos River, the T of the Capitan aquifer is one to
two orders of magnitude greater than either the shelf aquifers or
the basin aquifers which surround it. In essence, the Capitan
may be visualized as a curved tube, similar to a "hula hoop",
dipping to the east-northeast, carrying water from the surface in
the Guadalupe Mountains of New Mexico and the Glass Mountains of
Texas down into the subsurface near Hobbs. Figure 2 shows the
gradual change in the flow of water through the Capitan aquifer
as the Pecos River came into hydrologic connection with it, and
then as the exploitation of water and oil resources impacted it.
The salinity of the waters contained in the shelf and basin
aquifers are one to two orders of magnitude greater than that
within the Capitan aquifer. The reason for this appears to be
the higher velocity of movement of fresh water through the

Capitan which dilutes the salt content within that aquifer. The
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implication of Figure 2 is that the salinity of the central part
of the aquifer has risen over time as the volume of fresh water
reaching the lower end of the aquifer has diminished.

In detail, the Capitan aquifer was incised by submarine
canyons shortly after deposition which were then filled with
shelf aquifer materials. The effect of this was to create
constrictions where the reef aquifer is thinner than normal and
in contact with the lower T, higher salinity, shelf and basin
aquifers. The presence of several large submarine canyons
between Ranges 26E and 30E apparently retards recharge from the
modern Pecos River (Hiss, 1976). This loss of velocity allows
waters of higher salinity to pool in the area of Townships 198
and 20S, Ranges 29E and 30E. Much of this portion of the aquifer
contains water with TDS of greater than 10,000 ppm (Hood and
Kister, 1962, Hiss, 1975, and NMOCD, 2/6/92). However, there is
no evidence of any loss of hydraulic connection between the Pecos
River and the easternmost portions of the Capitan aquifer.
Consideration of the inquiry of Mr. Scott

Mr. Scott is one of several independent o0il company
operators who has sought regulatory relief in the past three
years since the SEO reiterated to the 0OCD that "fresh" water,
beneficially used in stock and domestic wells, within the Rustler
Formation in central Eddy County requires protection during oil
and gas exploration and production activities (Mason, 1989).
Evidently, for some period prior to that time, no water in the

Rustler Formation was considered to fall within the designation
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of "fresh" as defined by the State Engineer. It is unclear why
that belief was held. The SEO had informed the OCD (then the 0il
Conservation Commission) in April, 1967 that the area contained
zones of "fresh" water within the Rustler Formation (Irby, 1967).
In that same letter the SEO noted "fresh" water occurring in the
Capitan aquifer west of the Pecos River but did not specify
"fresh" water occurring in the Capitan east of the river.

The effect of the designation of fresh water zones in the
Rustler Formation is that OCD now requires four (4) strings of
casing to be placed in an oil or gas well producing from the
Delaware Mountain Group rather than the three (3) that previously
were standard. The resulting cost increase is the incentive for
independent oil producers to seek regulatory relief.
Consideration of the ingquiry of Mr. LeMay

No documentation has been found to substantiate a rumored
"gentlemen’s agreement" between Mr. Reynolds (former State
Engineer) and Mr. Porter (former OCD director) to consider all of
the Capitan aquifer as a "fresh" water source for the purposes of
restricting saline discharge. However, such an agreement may
well have existed because it has been the policy of the OCD to
exclude the use of the Capitan aquifer for saline disposal
purposes for many years (David R. Catanach, pers. comm.).

The best reason for such a policy is that the Capitan
aquifer does contain "fresh" water in two large areas; 1)
immediately east of the Pecos River near Carlsbad and 2) over

most of the central portion of Lea County. The introduction of



saline waters into the Capitan by way of disposal injection will
cause displacement and deterioration in quality of the "fresh"
waters. It is actually conceivable that increased TDS content of
the waters in the Capitan could cause changes in the head
gradient! within the western portion of the aquifer such that
poor quality water would flow to the west and affect the quality
of the Pecos River at Carlsbad Springs (Hiss, 1973 and 1980).

Conclusions

It appears that there is no justification for a change in
the policy of the SEO concerning the existence of "fresh" water
in the Rustler aquifer. The casing requirements of the OCD have
been reviewed by the District II staff and appear to be
acceptable.

Even if zones of high salinity water occur in the central
portion of the Capitan aquifer, no complete barrier to hydraulic
connection with zones of "fresh" water is known to exist.
Therefore, it appears proper for the State Engineer to reassert
the longtime policy of protecting the Capitan aquifer from use as

a site for salt water disposal.

1 Dr. Peggy Barroll and I examined the method of correcting
formation water heads to fresh water heads introduced by Hiss
(1973) and found it to be acceptable.

6



-

References

Bachman, G.0., 1984, Regional geology of Ochoan evaporites,
northern part of Delaware Basin, NMBMMR, Circular 184

Fresquez, K.M., 3/28/91, "Fresh Water Zones in the Area of
Section 2, Township 21 South, Range 28 East", internal
memorandum from KMF to Art Mason, both in the District II
office

Hiss, W.L., 1973, Capitan Aquifer Observation-Well Network
Carlsbad to Jal New Mexico, NMSEO, Technical Report 38

, 1975, "Chloride-Ion Concentration in Ground Water in
Permian Guadalupian Rocks, Southeast New Mexico and West
Texas", NMMBR, Resource Map 4

, 1976, Stratigraphy and ground-water hydrologqy of the

Capitan aquifer, southeastern New Mexico and west Texas,
University of Colorado, Boulder, unpub. PhD dissertation,

396 p.

, 1980, "Movement of Ground Water in Permian
Guadalupian Aquifer Systems, Southeastern New Mexico and
Western Texas", New Mexico Geological Society, 31st Field
Conference Guidebook, Socorro, NM

Hood, J.W., and Kister, L.R., 1962, Saline-Water Resources of New
Mexico, U.S.G.S. Water-Supply Paper 1601

Irby, F.E., 4/13/67, Letter to A.L. Porter, Jr. from S.E.
Reynolds by F.E. Irby w/ attached memo from P.D. Akin

Mason, A.B., 6/29/89, "Fresh Water Zones in the areas of 19S.29E,
30E and 20S,29E, 30E, Memorandum to Mike Williams, District
Supervisor, OCC, Artesia from SEO, Roswell

Mercer, J.W., 1983, Geohydrology of the Proposed Waste Isolation
Pilot Plant Site, I.os Medanos Area, Southeastern New Mexico,

USGS Water-Resources Investigations Report 83-4016

NMoCD, 2/6/92, Official Transcript: Case No. 10439 in the matter
of The Application of Anadarko Petroleum Corporation for
Salt Water Disposal, Lea County, New Mexico, David R.
Catanach-hearing examiner, Carla Diane Rodriguez-reporter



SHELF REEF DELAWARE BASIN
Dewey Lake Redbeds
2
B Rustler Fm. e
@
"
3 TTT—8 Salado Fm. O
W Tansil Fm. O
o Castile Fm.
W Yates Fm. W Capitan
| . Limestone , >
< Seven Rivers maw (reef) Bell Canyon Fm. Z
w| Queen Fm. 7 &
— -
%!| Grayburg Fm. W Goat Seep g
Dolomite Cherry Canyon Fm. <
. D
o

5URE 1a Diagram showin
laware Basin.

g nomenclature and stratigraphic relations of Guadalupian and Ochoan rocks in northwestern part of tt




e

290
CAPITAN
AQUIFERS AQUIFER
NORTH SHELF ke SOUTH
TOP OF GUADALUPIAN AGE ROCKS
ARTESIA GROUP
BASIN
SAN ANDRES LIMESTONE AQUIFERS
TOPOGRAPHIC FACIES NAME AND
POSITION DOMINANT LITHOLOGY

Bernal focies (red shale, siltstone
BACK -SHELF ond sondstone)

X vxv Chalk Biuff facies (evaoporates ond
vV XV X interbedded doiomite and sandstone)

MID - SHELF

‘ \ W | Corlsbad facies (dolomite  with inter-
NEAR SHELF - EDGE X bedded sitstons ana sondstone)

APPROXIMATE SCALE

dNOY9 NIVINNON 3Hvmv130

HISS

METERS | FEET . i
X i 1000 Adapted from several sources including
SHELF ~MARGIN 2;:' :m.) facies (limestone o Tait and others (1962); Silver and Todd
200 (1969) and, especially, Meissner (1972).
200000 FEET
[¢]
BASIN Basin facies (sandstone with 0 50000 METERS

interbadded limaestone)

Figure 1b.Highly diagrammatic north-south stratigraphic section showing the positions and relationships of the major lithofacies in the rocks

of Guadalupian age, eastern New Mexico.
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B. Regimen influenced by erosion of
Pecos River at Carlsbad downward
into hydraulic communication
with the Capitan aquifer.

A. Regimen principally controlled by
regional tectonics prior to
development of the Pecos River.

] SO MILES
o 30 KILOMETERS

EXPLANATION

1 —Capitan aquifer

Highly diagrammatic ground-

water flow vectors:

__——>» 1. Vector size indicates relative
volume of ground-water flow.

2. Orientation indicates direction
of ground-water movement.

r—
[
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g
TEXAS )
N \ /_’,f" C. Regimen influenced by both communication
D mepares . with the Pecos River at Carlsbad and
\\ the exploitation of ground-water and
petroleum resources.
INDEX MAP

Diagrammatic maps depicting the evolution of ground water regimens in strata of Permian
Guadalupian age in southeastern New Mexico and western Texas.

Figure 2



STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT

OIL CONSERVATION DIVISION N oo

BRUCE KING POST OFFICE BOX 2088
GOVERNOR STATE LAND OFFICE BUILDING
SANTA FE, NEW MEXICO 87504
ANITA LOCKWOOD (505) B27-5800
CABINET SECRETARY Apr i 1 23 , 1992

Mr. Eluid L. Martinez

State Engineer

P.0. Box 25102

Santa Fe, New Mexico 87504-5102

Dear Mr. Martinez:

As you may know, the 0il Conservation Division of the Energy,
Minerals and Natural Resources Department, has primacy in
administering the Federal Underground Injection Control Program for
the State of New Mexico. This program mandates that the Division,
in reviewing applications for salt water disposal and secondary
recovery injection wells, make a determination that such injection
shall not pose a danger of contaminating underground sources of
drinking water containing less that 10,000 parts per million total
dissolved solids.

Recently, an application was filed by Anadarko Petroleum
Company to utilize the Exxon Federal Well No. 3 located 660 feet
from the North line and 1980 feet from the West line (Unit C) of
Section 19, Township 19 South, Range 33 East, NMPM, Lea County, New
Mexico, as a salt water disposal well, injection to occur into the
Capitan Reef at a depth of approximately 3500 feet to 4300 feet.
The produced water to be injected into this well originates from
the Delaware formation at a depth of approximately 5492 feet to
6020 feet, and contains total dissolved solids of approximately
219,389 parts per million. Injection is proposed to average 1000
barrels of water per day.

Anadarko presented geologic and engineering evidence and
testimony at a public hearing held in Santa Fe on February 6, 1992,
which indicates that in the area of concern, the Capitan Reef
contains water with total dissolved solids of 105,532 parts per
million, as evidenced by a water analysis from Anadarko's Teas
Yates Water Supply Well No. 1 located 1330 feet from the North and
West lines (Unit F) of Section 14, Township 20 South, Range 33
East, NMPM, which is currently completed in the Capitan Reef at a
depth of approximately 3660 feet to 3762 feet. Based upon the
evidence presented, the Division can approve the proposed injection
into the Capitan Reef.



The Division's concerns regarding the proposed injection are
as follows:

1) The Division has historically not allowed injection
into the Capitan Reef as per an agreement supposedly
reached between Mr. Pete Porter, previous director of the
Division and Mr. Steve Reynolds;

2) Allowing the proposed injection at the present time
would set a precedent, and as a result, the Division
would expect to see numerous similar applications filed
due to the unique ability of the Capitan Reef to easily
accept injected fluids;

3) The Division lacks reservoir modeling capability and
hydrologic expertise to adequately predict whether or not
injection into the Capitan Reef on a large scale will
ultimately have a detrimental affect on those portions of
the Capitan Reef containing good quality water such as
that currently being used by the City of Carlsbad.

Members of my staff have been in preliminary contact with Mr.
Paul Saavedra of your office. Thus far, they have been unable to
locate any documentation regarding the agreement between Mr. Porter
and Mr. Reynolds.

I feel that this is a very important issue because once
injection into the cCapitan Reef is allowed and the injection
occurs, it would be very difficult to perform remediation should
contamination occur. We are therefore seeking your assistance in
making a hydrologic determination that large scale injection of
produced salt water into the cCapitan Reef will not have a
detrimental affect, at some future time, on those portions of the
Reef containing fresh water. A hydrologic study of this nature
will provide the Division scientific data and evidence needed to
make informed decisions on the effects of salt water injection into
the Capitan Reef.

Any assistance you can provide the Division in this matter
will be greatly appreciated. If my engineering or geologic staff
can be of any assistance, please feel free to request such
assistance.

Sincerely,

Division Director



STATE OF NEW MEXICO
ENERGY, MINERALS, AND NATURAL RESOURCES DEPARTMENT
OIL CONSERVATION DIVISION

IN THE MATTER OF THE HEARING
CALLED BY THE OIL CONSERVATION
DIVISION FOR THE PURPOSE OF
CONSIDERING:

CASE NO. 10439
Order No. R-9790

APPLICATION OF ANADARKO PETROLEUM
CORPORATION FOR SALT WATER DISPOSAL,
LEA COUNTY, NEW MEXICO.

ORDER OF THE DIVISION
BY THE DIVISION:

This cause came on for hearing at 8:15 a.m. on February 6, 1992, at Santa Fe,
New Mexico, before Examiner David R. Catanach.

NOW, on this 24th day of November, 1992, the Division Director, having
considered the testimony, the record, and the recommendations of the Examiner, and
being fully advised in the premises,

FINDS THAT:

(1) Due public notice having been given as required by law, the Division has
jurisdiction of this cause and the subject matter thereof.

(2) The applicant, Anadarko Petroleum Corporation, seeks authority to re-enter
and deepen the previously plugged and abandoned Hudson & Hudson, Inc. Saunders "A"
Well No. 1, located 660 feet from the North line and 1980 feet from the West line (Unit
C) of Section 19, Township 19 South, Range 33 East, NMPM, Lea County, New
Mexico, to the Capitan Reef and dispose of produced salt water in the open hole interval
from approximately 3500 feet to 4300 feet.

(3) The applicant proposes to inject up to 1,000 barrels of water per day into the
proposed disposal well. The source of the injected fluid is Delaware formation water
produced in conjunction with oil and gas operations.



CASE NO. 10439
Order No. R-9790
Page -2-

(4) The Capitan Formation, or Capitan Reef as it is commonly referred to, is an
organic carbonate buildup along the margins of the Delaware Basin. This formation in
New Mexico outcrops on the northern side of the Delaware Basin in southern Eddy
County and extends into the subsurface to the north and east in an arc shape to the
southern portion of Lea County.

(5) The Capitan Reef, in the southern portion of Eddy County, contains fresh
water and is a major source of water for the City of Carlsbad.

(6) According to applicant’s evidence, it currently operates the Teas Yates Unit
Water Supply Well No. 1 located in Section 14, Township 20 South, Range 33 East,
NMPM, which is completed in and producing from the Capitan Reef.

(7) An analysis of the water being produced from the Teas Yates Unit Water
Supply Well No. 1, submitted as evidence in this case, indicates that the total dissolved
solids are approximately 105,000 mg/1.

(8) An analysis of the water being produced from the Delaware formation in this
area indicates that the total dissolved solids are approximately 219,000 mg/1.

(9) The applicant contends that the Capitan Reef in the area of the proposed
disposal well does not contain fresh water and is suitable for injection purposes.

(10) The applicant further contends that there may exist a subsurface barrier
located east of Carlsbad within the Capitan Reef which separates the potable water in the
western portion of the reef from the non-potable water in the eastern portion of the reef.

(11) Rule No. 701 (E)(2) of the Division Rules and Regulations states that
"Disposal will not be permitted into zones containing waters having total dissolved solids
concentrations of 10,000 mg/1 or less except after notice and hearing, provided however,
that the Division may establish exempted aquifers for such zones wherein such injection
may be approved administratively".

(12) In order to supplement the evidence presented in this case, the Division,
subsequent to the hearing, consulted with the State Engineer for the State of New
Mexico, whose responsibilities include, among other things, the designation of
underground sources of drinking water within the state.
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(13) Technical literature available to the Division, namely a map of Chloride Ion
Concentration in Ground Water in Permian Guadalupian Rocks, Southeast New Mexico,
prepared by the USGS and New Mexico State Engineer and published in 1975, indicates
that while there are areas of high chloride concentration within the Capitan Reef, there
are also numerous areas south and east of the proposed disposal site which contain water
with chloride concentrations less than 10,000 mg/1.

(14) Other technical literature indicates that there is a shortage of data regarding
the quality of the water in the Capitan Reef in some areas of Eddy and especially Lea
County.

(15) The evidence presented by the applicant in this case is insufficient and does
not establish:

a) that the Capitan Reef should be subdivided into two distinct areas,
one that contains potable water and one that does not contain
potable water;

b) the existence of a subsurface barrier within the Capitan Reef which
would effectively isolate potable water from non-potable water;

©) that the area of the proposed disposal well is hydrologically
disconnected from other areas of the Capitan Reef which may
contain fresh water;

d) the overall hydrologic system within the Capitan Reef is such that
injection into the proposed well will not cause the degradation of
fresh water within those areas of the Capitan Reef which do
contain fresh water.

(16) The application of Anadarko Petroleum Corporation should be denied.

IT IS THEREFORE ORDERED THAT:

(1) The application of Anadarko Petroleum Corporation to re-enter and deepen
the previously plugged and abandoned Hudson & Hudson, Inc. Saunders "A" Well No.
1, located 660 feet from the North line and 1980 feet from the West line (Unit C) of
Section 19, Township 19 South, Range 33 East, NMPM, Lea County, New Mexico, for
the purpose of disposal of produced water into the Capitan Reef from approximately 3500
feet to 4300 feet is hereby denied.

(2) Jurisdiction is hereby retained for the entry of such further orders as the
Division may deem necessary.
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DONE at Santa Fe, New Mexico, on the day and year hereinabove
designated,

STATE OF NEW MEXICO
OIL CONSERVATION DIVISION

WILLIAM J. LE Y
Director




II.

IITI.

Iv.

Why we need the disposal well. NeEEA

ANADARKO PETROLEUM CORPORATION
EXXON SWD NO. 3 HEARING 2/6/92

P THAMINER CATANACH
FATI0N DIVISION

A. Water from Exxon No. 1
1. Options AQ&LH&QLHR£$,HHDG‘VO '

a. Trucking
b. Laguna Gatuna

c. Disposal well L oA *;,”letiizi_____“_ ......

Permits

A. BLM has been approved (OCD has copy)

B. NMOCD Permit

1.
2.
3.

Offset Mineral Owners contacted w/no objections
Surface Owner contacted w/no objections
Application made based on

a. NMOCD Rule 701-D-1,2,3

b. Capitan Reefs poor water quality

Sources of Information

A. Personal Experience

1.
2.

Severe lost circulation
Water saline & sour (H2S)

B. City of Carlsbad

1.
2.

Max Cordova - Environmental Engineer
Jim Harrison - Water Dept.

C. State Engineers Office Roswell

D. State Engineers - Technical Report #38
(Capitan Aquifer Observation ~ Well Network Carlsbad to
Jal New Mexico by W. L. Hiss w/cooperation of USGS)

Capitan Reef

A. Put up slide #1

1.

2.

3'

4.

Explain reef building on edge of Delaware Basin

a. Point out Delaware Basin, Reef, State Lines, City
of Carlsbad, Jal, Exxon #3, WSW #1

Reef Today

a. Outcrops in Mts west of Carlsbad, Peces River, Dip
of Reef east to south

Water west of Pecos fresh w/source greatly dependant

on local weather

East of Pecos reef appears to be fractured and the

saline Pecos River is source of part of eastern reef

water

Current use of water west of Pecos is fresh water for

City of Carlsbad. I visited w/both Mr. Cordova & Mr.

Harrison - they said as does the Tech Report #38 that

the Capitan Reef west of Pecos is not supplied by

same source.



6. Water withdraw east of the Pecos is for refining &
waterflooding in Eddy, Lea, Winkler & Ward Counties.

B. Put up slide #2
1. Explain Tech Report #38 & observation wells, point to
Exxon #3, WSW #1, Little Eddy Unit I, rest of the 16
wells monitored.

C. Slide #3 Explain
1. West to East
2. Increase subsea depth
3. Flow of ground water in reef east
4. Decrease in water level of eastern reef
a. eqg FL 6/67 to 3/76 dropped 500' to 600' during
study
5. Compare Water Analysis



TION 1 R. W. Byram & Co., - Apr., 1990

phe SR DAL O, OTHER SHAMCED RECOVERT
AND UNDERGROUND STORAGE ’

Order No. R-6702, effective July 1, 1981, amended, adopted and
renumbered Rules 701 through 708.

RULE 701. INJECTION OF FLUIDS INTQ RESERVOIRS
(As Amended by Order No. R-930, December 28,
1956; Order No. R-1525, November 9, 1959; Order
No. R-1644, May 1, 1960; Order No. R-2490, May 28,
1963; Order No. K-2764, September 8, 1964, Order
No. R-2761, January 1, 1965, Order No. h—3092,
July 18, 1966, Order No. R-3375, March 1, 1968
er No. R-3933, June 1, 1970; Order No. R-4348,
September 1, 1972; Order No. R-4381, September 1,
1652, Order No. R%6702, July 1, 1981; and Order No.

R-8390, February 1, 1987.)
See Section IV, Secondary Recovery, for Complete

er No. R-1525.)
A PERMIT FOR INJECTION REQUIRED (As Amended by
Order No. R-6702, July 1, 1981.) .

The injection of gas, liquefied petroleum gas, air, water, or any
other medium into any reservoir for the purpose of maintaining
reservoir pressure or for the purpose of secon or other
enhanced recovery or for storage or the injection of water into
any formation for the t3>|1rpooe _of water disposal shall be
permitted only by order of the Division after notice and hearing,
unless otherwise provided herein.

B. METHOD OF MAKING APPLICATION {(As Amended b

Order No. R-2490, May 28, 1963; Order No. R-3375, Mar.
1, 1968; and Order No. R-6702, July 1, 1981.)

(1) _Application for authority for the injection of gas,
liquefied petroleum gas, air, water or any other medium into any
formation for any reason, including but not necessarily limited
to the establishment of or the expansion of water flood projects
enhanced recovery projects, pressure maintenance projects, an
salt water dis , shall be by submittal of Division Form C-108
complete with all attachments.

(3& The ap?licant shall furnish, by certified or registered
mail, a copy of the application to the owner of the surface of the
land on which each injection or disposal well is to be located
and to each leasehold operator within one-half mile of the well.

g) Administrative Approval .

the application is for administrative approval rather than
for a hearing, it must also be accompanied by a copy of a legal
publication published by the applicant in a newspaper of general
circulation in the county in which the proposed injection well is
located. (The details required in such legal notice are listed on
Side 2 of Form C-108.

No application for administrative approval may be approved
until lg days following receipt the Division of Form C-108
complete with all attacimenu including evidence of mailing as
required under paragraph 2 above and proof of publication as
re?fuired by peragraph 3 above. . ]
no objection is received within said 15-day period, and a
hearing is not otherwise required, the application may be
a ved administratively.
. HEARINGS L . .

If a written objection to any application for administrative
approval of an injection well is filed within 15 days after receipt
of a complete application, or if a hearing is required by these
rules or deeme:f advisable by the Division Director, the
ag»plic.ation shall be set for hearing and notice thereof given by
the Division.

D. SALT WATER DISPOSAL WELLS (As Amended by
Order No. R-2490, May 28, 1963; Order No. R-2761,
January 1, 1965; Order No. ﬁ-3375, March 1, 1968; Order
No. R-6702, July 1, 1981; and Order No. R-8390, February

1987.

A" The Division Director shall have authority to grant an
exception to the requirements of Rule 701-A for water dis
wells only, without hearing, when the waters to be dis of
are mineralized to such a degree as to be unfit for domestic,
stock, irrigation, or other general use, and when said waters are
to be disposed of into a formation older than Triassic (Lea
County only) and provided no objections are received pursuant
to Rule 701-B 3.

SRRR——

R. W. Byram & Co., - Apr., 1990 SE(

(I-SECONDARY OR OTHER ENHANCED RECOVERY,
PRESSURE MAINTENANCE, SALT WATER DIS-
POSAL, AND UNDERGROUND STORAGE - Cont'd.)

/ Disposal will not be itted into zones containi
w having total dissolved solids concentrations of 10,
mg/1 or less except after notice and hearing, provided however,

that the Division may establish exem aquifers for such
wherein such injection may be approved administratively.
!§ Notwithstanding the provisions o agraph 2. above, the
ion Director may authorize dis into such zones lef the
waters to be dis of are of higher quality that the native
water in the disposal zone.

E. PRESSURE MAINTENANCE PROJECTS

1. Pressure maintenance projects are defined as those
projects in which fluids are injected into the producing horizon
in an effort to build up and/or maintain the reservoir pressure in
a? srefetv_vlnch has not reached the advanced or “stripper” state
of depletion.

2 Al aps}icatiom for establishment of pressure maintenance
projects shall be set for hearing.

he project area and the allowable formula for any pressure
maintenance project shall be fixed by the Division on an
individual basis after notice and hearing.

3. Pressure maintenance projects may be expanded and
additional wells placed on injection only upon aufl::rity from
the Dx:lmon after notice and hearing or by administrative
approval.

The Division Director shall have authority to grant an
exception to the hearin ¥ regimrementa of Rule 701-A for the
conversion to injection of additional wells within a project area
provided that any such well is necessary to develop or maintain
efficient pressure maintenance within such project and provided
that no objections are received pursuant to Rule 701-B(3).

F. WATER FLOOD PROJECTS (As Amended by Order No.
R-2764, September 8, 1964; Order No. R- July 18,
1966; Order No. R-3375, March 1, 1968; Order No. R-3933,
June 1, 1970, Order No. R-4348, September 1, 1972; Order
No. R-4381, September 1, 1972; and Order No. R-6702, July

1981.

1. Water flood projects are defined as those projects in which
water is injected into a producing horizon in sutficient quantities
and under sufficient pressure to stimulate the production of oil
from other wells in the area, and shall be limited to those areas
in which the wells have reached an advanced state of depletion
amlih are regarded as what is commonly referred to as “stripper”
wells.

2. All applications for establishment of water flood projects
shall be set for hearing. .

The project area of a water flood project shall comprise the
proration units owned or operated by a given operator upon
which injection wells are located plus all slr:rntion units owned
or operated by the same operator which di or diagonally
offset the injection tracts and have lucing wells completed on
them in the same formation; provided however, that additional
proration units not directly nor diagonally offsetting an
injection tract may be included in the S:o;ect area if, after notice
and hearing, it has been established that such additional units
have wells completed thereon which have experienced a
substantial response to water injection.

3. The allowable igned to wells in a water flood project
area shall be equal to the abilit%, of the wells to produce and
shall not be snb‘ea to the depth bracket allowable for the pool
nor to the market demand percentage factor.

Nothing herein contained shall be construed as prohibiting the
assignment of special allowables to wells in buffer zones after
notice and hearing. Special allowables may also be assigned in



106° 104° 102° 100°

34°

$023d

‘“,.es‘%\;g&\\\
{, — QRE

/ —r T
TG NN - -
%{75} ‘\ o MIOLAND
o AW N 2
spof—___wewmenco  QQKHR) X
— \ P < “g‘\‘r SHELF
\ %S 4 9’¢ BASIN

300 —

Base from U.S.Geologico! Survey
United Stctes boss mop. 0 50 100 ISOMILES
L J

| IS S S .

EXPLANATION

N

Report areo

Approximote position of Copitan ond Goat Seep Limestones

Figure 1.--Tectonic elements in the Permian basin of west Texas and
southeastern New Mexico (modified after Oriel, Meyers,
and Crosby, 1967).



% CWuUNTY 25 = 1 = D‘ 28 - l'lN.iIl - II”“IH‘. IW—
e
dﬂaE
: SousEnTY
ﬂ?ﬂl‘ VARG Bes1FY
ﬁ.’ Ly ) °
|h ¢ ML_JasreSia ) 8. SERNLANE iz
ASLE CAZEX -
ot (. o :
L 4 & ' Av asipas m
Tan asmrusas 5,
LE0 veeioss o OVERS : "A.
o lﬁ-.ﬂ.: ‘ - ' V PR L ASY K-8 aeaves | M
S - AT KING 3 YoUU - ol v : W
< “ -{ PR —— o V : (2 m
LUBK
B g - ber it | i P % _Jm
’ 7 Ll . Lus /
20 mgov . £ 010
o = s wr C—
L MAL (L) w // Fl
> “tHillo° o o
e ae 5, / // - !
il —32 . 38
1 3¢ 33 12 34 ®

City of Coflsbad

‘ N Lcity o sbad Tes
b o
| b
e ¥ & gt
4 ./ Vi
n.?o\aﬂuo _uw.oln}.!l U l.lu
/7 Well jO
f

South Wilspn Deep
Unit}!

= A._u__& A ingls , 8
& | ; 2

|

_

/ |
N J.

rth Custer Mpunt

it _/
i Fefleral Davisof IS 2
Unit |

N

Southwest| Jal 0.5 &

Unit | Vr>.:: . !‘,_..“”m |

yeA 34 _county 38 |

BRuBHY CAM
wiLCH
‘rn ’
L]
‘.5. "M..
SR 4__eoov 25 codv 26 | 27 | e N __2a_

1
10400' 103°30'

1
R

ological Survey,
swe'l! 38,



LL]

foxd

40 aulj 0} P
_‘(—;o uoypoo| [onjoo o AydosBodo)

*ODTXS[ MAN ‘saTjuno) eo] pue Appd
u0Y1098 4o uy| |0 AydoiBodoy:

¢1ayrnbe uejrde) ay3 jo uorirsod ay3l Burmoys ,y-y UOTIODS otydea8yieals Teurpnitduo--°¢ 2an81yg

/8487
oes

0002
-000¢€

4
I 0001

Stanolind Oil & Gas Co. -
Guadalupe Unit |
660 FSL,2,160 FEL, Sec. 20
T.22S., R25€E
Gulf Oil Corp. ~n
Hackberry Hills Unit |
660 FSL, 1,980 FEL, Sec.|

R.25E.

SreE'l
a

i
/
-

4
9€Gl1
al
10UIRONY

Sinclair Qil & Gas Corp.

Federal Eddy 279-I o
1,980 FSL , 660 FEL, Sec.22,

T 218, R.26E.

2 Humble Oil & Rehmn% Co.(USGS)

3 North Cedor Hills Uni R
3,060FNL, |993 FEL, 50&5

T.21S., R.27E.

(sev‘u a1
I

|

Ajwaoguodoun ~A

oos'zalad
6291 Q4
1

yrovy

1

E.Y

Steb ins Fedaml Deep
1,980 FNL, 990 FEL, Sec. 30 i
T.205.,R

00¢'z'al 8d
629°'11 Q'L
NOILVNVIdX3
16€'€1 ‘0L

199} U} [[M JO YidSp [D10)

Pemzoil-Sfo"z 8Co. (USG S)
Yates State | *
650 FWL, 660 FSL, Sec.32

, R.30E.

=
°
S
N
3
o

119M u) |9Aey P!"Idi
*108) Ul ||oM 4O Yidep 10404 ¥00q Bnig

1DAJ4U} PIDIO)IAY

o
@
=
°
o
)
o

v2s'2l oL

G.W. Strake (US.G.S.)
Hackberry Deep Unit |

1
1,650 FNL, 350 FWL, Sec. 31, e
T195., R 3L.E.

Shell Oil Co. (U.S.G.S)

Middieton Federal B | Eddy Co.
B0 TR, 680 Fwi. ‘Sec 3 Lea Co. ®
TI9S, R 32E.

Shell Qil Co. agexlus Crude 0il Co. ©

:q Edd
gL 660 FWL, Sec.2!
T 20s., E:

—L‘ Pan Amencun Pefrolaum Corp.
Little Eddy
660 FSL, I,SBO FWL Sec.5
-
%
S

oso'val8d

0461 ‘1 Aionuop 10i0m ysau) 80 p

9.6'21'Q'L

! ogdeaLad

(]
£08L°0 'L

8 9 ¢ 2
sjuyd

T.208.,
Cities Sorwcc Oul Co -

Governmen
660 FSL zps4 FWL Sec. 19
T.20S, R.34E

25161071

Poinmbbo £)108.8 8008 (0O14IBA

S3TUN 01
UO||OWI04

Texaco, Inc.
Berry Unit |
} 660 FSL,|,.980 FWL, Sec.7

I

2l

T.21S., R34E .-

Sinclair Oil & Gos Co (U S.G.S)
South Wilson Deep U
1,980 FSL, 660 FWL Soc 23
T.2iS, R.34E.

06£'s 'L'ad €68'¢10°L

Guadalu Series ® Ochoa _ Series

Bass Bros. Entevpnus. Inc. (U.S.G.S)
North Custer Mountain Unit |

660 FNL, 1,980 FWL, Sec.28,
T.23S. R.35E.

:

00091 Q'L
14

Humble Oil & Refining Co.(U.S.G.S)
Federal Davison |

: 860 FNL Lseo FEL, Sec. 20
/ 3 T24S, R'36

€16 a1Led 00€'s aled
Sl

‘L1ad
oL

‘s q
sog's!
1
2
m
e
w

o

8

»
9l

<
=50
mOg

T L

fore
oS
0001

. 9'1
]
0002

000€

0002~
h




19

e

000 ‘891

000072
000612
000612

000512

BL0"961
000002
000'002
000002
8L0°961
000 ‘002
000°£61
000761
woe'rLl
000wl
00054
089°¢Y

000 08

£80°26

00005

(2.5
18 soywOT
-3jw) aoue
-330puoa
ERRREILH

--- 90T .- -
~-- 601°1 --- ---
- AL —e- ---
TR - -
——— 2l - -
R 1400 == -

== mE0°1 ~-- -

- 620°1 --- -
[44 800° 1 o7t 0EB'g
R 21071 --- ---
=== 00’1 - -

8y L0t 0s%‘y  0£g’y
--- vzo -=- 889y
--- 443 - 0oLtz1
b 911 - [SLLAREY
- 0081t
--- --- 00§11
== --- 00271
--- \Nwmﬁﬂx_ b 000"zt

s

601 .- -
601" 1 --- ---
601 --- -

220" 1 --= 0se'y
0ED" 1 - vue's
160" 1 --- 006"
1607 1 001'9
2,07 23w wnyy
Aypacad aGIed -auBuw
EIRTEL Ot ~uoN wuydIjed
HOUIU e
§BAUpIGH

peapniouo) -

*PFILDIPUS 6TMIIYIO BSATUN AJAING [#d}1FOj0AH S

-== 0§ ‘28
arreLt - 889 ‘€01
bl === 000091
- - 000* 191
=== === ono o9t
bt --- 000°L5T
it === 006'€T
=== --- 00z°'€2
008‘et hd 0s2's
- el 076'¢
ovi'8z === wwcca.N_
008°52 --- mwoOm.-
00zt --=- o1z'el
(T8 - 696°L01
162061 it 01z 71t
206°067 --- orz'ert
£66'061 --- oLzt
L0€ ‘881 --- 064011
720161 Rl orzett
-~ -~ 000901
--- === 000°Z0t
- - 0us ‘L8
- ~e- 000 L8
- b 005 (8
8502t - 68991
859°¢y --- 92172
vgL'en --- gzetez
[ATAA ] === 9102z

spyiue 1) (19)
PIA[OSWEp  Sppion(d  AplIu(4]
leang

| kq @ae sesAreuy

s1z7'9 "l 88¢ 68099
L9 - 887 O0LE‘11
0787 0 08y 061'¢
76787 --- 68€ 056°L
. ‘
FE0s9te 0 097 018t
IS b Laf 058
L6y - 679 96L°99
011t --- S w869
052'g = 01 95¢ 69
0§2's 7 6£8°69
011 --- o 69¢°89
(741 - ¢ 16969
080 ‘¢ === 7€l g ol
(LA === 146 [$:190
vgn'y === 928 18t 1
[T bl 565 808°¢1
0s) Com “oom) Ciren)
ategng aiv ESTORY wny s
—uuyae] ~1u31y -swl04
+ wi)pog

“1937nbe uejjden ayi jo aredy Juo(e *XIW °N

765°1

€56

9yy

J119
€881
L7
5781
669°1
7981

901

T8y

(439

009

(BH)
wnys
~auRep

996
LA
wgn 1
14301
(#3)

wnyo
-1e)y

(raw3p[ 32d swes¥pijluw U] Fae 8IUANIYISULI [EITWAYD
‘PROSTIR] WOIJ AJUEISIP BUISESAVDUL FO leplu Ul PIISH{ o1 S[1aM)

*0.07 I® 9670 S1 uwnjod pynj jo dol ¥ (1o 3o A1Tsuaq

TGE6 (-GS T {razaiuy Fujonpuly

TS167-60Z" 7 [PaTaIUY Butanpuxy

*BpoyIBL JUIIIFFIP AQ UOTIEUIWIBIBP 03I 91 3ILJ[ns Pur IPIIn[yd UY @dUaIagpLg

CGReHBLTD (BA12IuT BUTInpUg
THE6 gL, |#ALaIUY Fugdnpuag
CB1E-06Z 1PAIIGT B LINPOLL

[PAd23uf UoVIInpodd daBy=paRanid
‘wnped prnry ur sajdwes jous
0,541 38 G180 ST Ywnind pIny jo dol 1k 110 JO AlIsuaq

"906-0%79

Buroupoad

STI9M UOTI}BAIDSQO

Jaginbe uejide) utr J931emM JO L3T11END [BOTWABYD--"Z SIq¥L

IESRIY

/o
/il
101

9¢

"e

ee

‘e

"61

‘61

“BUSA[BUL AIOIFIOQE[ 80)Adss (B 123w
TPEN[) UV IIWAVE JUBSSLUdId 10U LI0p I 1EM
- 99-v1-9 $69°7661"Y op R R LT T
~-- ZLmsI-Tl Tag00s 1 ‘op op Fio1erae
~e= 0 99en -11 Nmm$00m.m ‘op rop Joreoe
~=- 99y -11 7000y rop “op jiorerae
e 998 =01 N@@¢qm_.m Top ‘op oneoe
== 99w -1l wmm«mﬁo.ﬁ cop L uosIALD [¥39P3 5101270779€"
s 99-T1-01 06 °*%-0L%‘Y ‘op sop TR 8e
~=- 0 99=21-01  (0S‘y=0L7'" *op D ALNE BERIUNOR IRISED YaduN 10l 1TBETSK
~-- 99-6Z~0T  (81'7-69t‘% op ‘up 01€e
~== 0 9976Z-01  (81'w-691‘Y ue3tde) 1 31u1 daaq uos (1M yanos wmo_m.NNAi
~--99-9T-01  [S6°Z-(L6°C *op ‘op Al
S 99797701 (S6'T-(T6'C ‘op ‘op 011" ¢
uejpden
2’6 F9792-6 156 T-€26°2 -8IaATH UIAAS [ 8 [213p34 HOIB(PPIN \Nc__._m.:
== 1L-1Z-01 \MM«qwowN.ﬂ ‘op cop S
- -zl MmM«4Mc»~.m rop Top MNNnﬂ.ﬁm
RS A § 4] \haa.NQNN.\ cop “op el
~-=  1L-1z-01 \meqmoNO.N ‘op ‘op T
=== -1zl \ha¢x~owm.ﬁ op cop FPIEUTE
R TN rop “op e
== 99-G1-ZI \~¢<cnm.m Top ‘op e
~ew 99-61-71 \M@«wa.m cop ‘op s
e 99-G1-71 \M«moqu.n Top Top Naxﬂﬁ._m
== 99-Gi-71 NMMwmoc.m rop nop JiiEre
== 99-G1-71 \um_o.a:_.N cop 1 ajur daaq 4A313qydwH Emm_.: "1
LRl Vo -TAd 4] \oN@4;Noom.N “op rop e g
Rl T o YAt \uwmmﬁwooo.N rop ‘op ezt
R VAT YA \o_@¢.Ncom,ﬂ sop op ¢ Z¢
——— 1L=62-T1 \lQm#ﬂNulmoooJ ueyjdeny P3PHUO] - | 93BG sIIEA wetzetoe o
(torsy (39a1) 13qunu
LETRRTS vy yidap A8j1uby awwil | 1am uey vl
Buy |duwve
10 jeA3aul



Unichem International

707 North Leech P.O.Rox 1499

Hobbs. New Mexico 88240
Company ANADARKO
Date 10-10-1991
Location: TEAS YATES WSW #1 (on 10-10-1991)
Sample 1

Specific Gravity: 1.075
Total Dissolved Solids: 105532
pH: 6.75
JONIC STRENGTH: 1.919

CATIONS: me/liter mg/liter
Calcium (Cat2) 80.0 1600
Magnesium (Mg*2) 60.0 729
Sodium (Nat*1) 1660 38100
Iron (total) (Fe*2) 0.002 0.060
Barium (Bat?) 0.031 2.10
Manganese (Mnt*2) 0.003 0.090

ANIONS:
Bicarbonate (HCO3-1) 7.60 464
Carbonate (COa-2) 0 0
Hydroxide (OH-1) 0 0
Sulfate (S04-2) 96.8 4650
Chloride (C1-1) 1690 60000
DISSOLVED GASES
Carbon Dioxide (CO2) 10.0
Hydrogen Sulfide (H:zS) 119

SCALING INDEX (positive value indicates scale)

Calcium

Temperature Carbonate
86°F 30°C -0.06
122°F 50°C 0.87
140°F 60°C 1.2
168°F 76°C 1.8
176°F 80°C 1.9
200°F 93°C 2.4

Calcium
Sulfate
-17
-17
-17
-12
-12
-12



gNICHEH INTERNATIONAL

P.0. BOX 149 707 NORTH LEECH STREET
HOBBS, NEW MEXICO 88240
Anadarko Petrgleum Corp. Report Date:  October 21, 1998
P.0. Drawer 130 Lab In Date: October 2!, 1991
Artesia . NN 88210 Sample Date:  October 18, 1301
ar Jerry Buchles L, .

De y Teas Vates WX
Listad below clease find our water analysis report from Teas Yates , Source ¥ell

Specific Gravity: 1.080

Total Dissolved Solids: 111993

PH: §.50

Tonic Strength: 2,050
CATIONS: mg/liter

Calcium: (Ca+t) 1400

Magnesium: {Mg++) 1336

Sadium: (Na+) 40062

Iron (Total) {Fett) 1.20

Barium {Batt) 0.00

Manganese: {Mn+4) 48

Resistivity:
ANIONS :

Bicarbonate: (HCO3-) 415

Carbonate: (€03--) 0

Hydroxide: {0H-) 0

Sulfate: {504--) 3280

Chloride: {el- §5500
GASES

Carbon Dioxide: 1£02) 10.0

Oxygen: {02) 1933 41

Hydrogen Sulfide: fH2S) 136.0

SCALE INDEX (Positive Value Indicates Scale Tendency!

£ indicates tests were not run.

Temperature CaC03 SI €aS04 SI
86F 30.0C -3 -37.04
104F 40.0C - 16 -36.66
122F 50.0¢C 10 -35.52
140F 60.0¢C 43 -34.66
168F 70.0¢C 18 -34.08
176F 80.0¢C 1,15 -33.74

If you have any gquaestions or require further information, please contact us.

ShafGn Wright
Laboratory Technician

¢c: Charlie Copeland
Jeff White - Midland

be: Joe Hay
John Offutt

)

G5
W&//}ZP&



» © BOX 1468 Martin Water Laboratones, Inc. 709 W INDIANA

MONAKANS TEXAS 797936 MIDLAND. TEXAS 79701

PH 943-3234 OR 363-1040 PHONE 683-4321
RESULT OF WATER ANALYSES

LAsORATORY NO. — 1091211

to: _Mr. George BRuehler SAMPLE RECEIVED 10=23-91
B 0. Box 2497, Midland, TX 79702 RESULTS REPORTED 10=28-91

COMP AN Wmn_ LEASE ——W—Lih —. - Aot i .
LA
FIELO OR POOL
COUN V—.l.“—___.__._ S Als_m

SECTION BLOCK SURVEY
SOURCE OF SAMPLE AND DATE TAKEN

Fe

NO. 1 =

vo. 2 P LR Y
NO. 3
NO. 4
REMARKS:
CHEMICAL AND PHYSICAL PROPERTIES

NO. 1 NO. 2 NO. 3 NO. 4
Specific Gravity at 60° F. 1.0852
pH When Sampled
pH When Received .12
Bicarbonate as HCO3 glgv

Supersaturation as CaCQO3

Undersaturation as CaCO3

Total Hardness as CaCO3 6,600
Caicium as Ca 1,540
A4

Magnes um as Mg i i i
Sodium and/or Potass um

182
Suifate as SO4 C nag
47208
Chioride as Ci L30
—?:‘a‘.ﬁ-’l
lron as Fe 028
Barium as Ba i
Turbidity, Electric
Color as Pt
Tota! Solids. Calcylated 128.5S131
L 4
Temperature °F.
Carbon Dioxide, Calculated
Dissolved Oxygen.
Hydrogen Sulf:de 95_0
Resistivity, ohms/m at 77° F. 'n G840

Suspended Oil

Filtrable Solids as mg/}

Volume Filtered, mi

Resuits Reported As Miiligrams Per Liter

Additional Determinations And Remarks

Form Neo. 3
By

Waylan C. Martin, M.A,

cc: Mr. Dan Kernagan, Midland D
/



Unichem International
707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240

Company : ANADARKO
Date : 10-10-1991
Location: Exxon Federal #1 - Wellhead (on 8/12/91)
Sample 1
Specific Gravity: 1.157
Total Dissolved Solids: 219389
pH: 6.30
Resistivity: 0.047 ohms @ 76°F
JONIC STRENGTH: 4.952
CATIONS: me/liter mg/liter
Calcium (Cat?) 1150 23000
Magnesium {(Mg+2) 832 10100
Sodium (Nat+1) 1980 45600
Iron (total) (Fet*t2) 0.752 21.0
Barium (Bat2) 0.051 3.50
Manganese (Mnt*2) 0.190 5.23
ANIONS:
Bicarbonate (HCO3-1) 4.20 256
Carbonate (CO3-2) 0 0
Hydroxide (OH-1) 0 0
Sulfate {SO4-2) 9.89 475
Chloride (C1-1) 3950 140000
SCALING INDEX (positive value indicates scale)
Calcium Calcium
Temperature Carbonate  Sulfate
104°F 40°C 2.5 1.00
122°F 50°C 2.7 1.00
140°F 60°C 3.1 1.00
168°F 76°C 3.6 1.0
176°F 80°C 3.8 1.0
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STATE OF NEW MEXICO OIL CONSERVATION DIVISION FORM C-108

- ENFRCY AND MINERALS DTPARTIENT AC%T OFFCE GOX 2080 Revised 7-1-81
STATE LAND OFICE BURIING S \

SANTA FE NEW WERICD 87901

APPLICATION FOR AUTHORIZATION TO INJECT

I. Purpose: D‘.Jecnndnry Recovery D Pressure Hai »tﬁpna_(_;us- ]
Application qualifies for administrative approval? [
%

1I. Operator: Anadarko Petroleum Corporation A
Aadress: P, O. Drawer 130, Artesia, New Mexigb
. )}
Contact partyv: Jerry E. Buckles Phone: 505/748=
%: ot \‘O_ ————
I11. Well data: Complete the data required on the reverse id}A@F‘\hi for each well
proposed for injection. Additional sheetsﬂvﬁgfgga ached if necessury.

Iv. Is this an expansion of an existing project? Dyes @no
1f ves, give the Division order number authorizing the project

V. 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.

« VI, 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, depth, record of completion, and
a schematic of any plugged well illustrating all plugging detail.

VII. 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 than reinjected produced water; and

S. If injection is for disposal purposes into a zone not productive of o0il or gas
at or within one mile of the proposed well, attach a chemical analysis of
the disposal zone formation water {may be measured or inferred from existing
literature, studies, nearby wells, etc.).

*VIII. Attach appropriate geological data on the injection zone including appropriate lithologic
detail, geological name, thickn2ss, 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 mqg/1 or less) overlying the proposed
injection zone as well as any such source known to be immediately underlying the
injection interval.

IX. Describe the 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 not be resubmitted.)

+  XI. 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 vell showing
location of wells and dates samples were taken.

XII. Applicants for dispusal wells must make an affirmative statement that they have
examined available geologic and engineering data and find no evidence of open faults
ar any other hydroleogic connection between the disposal zone and any underground
source of drinking water.

XIII. Applicants must complete the "Proof of Notice" section on the reverse side of this 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: George R.S. Buehler Title Staff Production Engineer
N ) Date: [ Taltu /4, /7?/

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

Signature:

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

Aimbming ~n€Fiapn
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Before Ne-entry

Date Spudded: February 24, 1957
Plugged: March 2, 1957
8-5/8" casing @ 1238' w/75 sxs

14 jts 28#
26 jts  24#

TD 2947°

Cut and pulled 600' of 8-5/8" casing plugs
#1 1270' to 1210'

#2 65' to surface

ITII A

WELL DATA SHEET

ribing Velve
N
L E
'5§ Tie
\ Bac t
4 ‘g
N csG
Nl 4
0}’
cm
» surfe
<
3R
3
NS
Q
N
PR 214
Q™= 2 J
I N 10
AN I ¢4
N "\ pkra
jz 139902
44" ¢sge
PN 3sc0'2
© C‘.m.t to
HOLE surface
(R
70 Y30’

After Re-entry

8-5/8" casing 1238' to surface

1) Dress off csg stub & run fluid

caliper

2) Bowl over & cement to surface
Drill new 7-7/8" hole 2947' to 4300'
Set 4-1/2 csg @ 3500' & cement to surface
Set 2-3/8" IPC tbg @ 3485't w/Arrow - Set
1 J-lock Injection Packer
(Injection Into Zone 3500' to 4300")

Estimated Avg. Inj 1000 BWPD
Estimated Avg Inj Pres 200 psi
Estimated Maximum Pres 700 psi

EXXON Federal SWD No. 3

& 15 %15380é3§¥L
Sec. s ’ ;2“



1)

2)

3)

4)

5)

IIT B

Disposal Formation: Capitan Reef

Y

Disposal Interval: 3500-4300 (Open Hole)

Well

Well

was originally drilled to a TD of 2947'

The original operator Hudson & Hudson, Inc. had filed an
intent to drill to 3100' with rotary tools and then
change to cable tocls and drill to 4300', set S5-1/2"
casing and complete an oil well with perforations.
Hudson & Hudson, Inc. never finished drilling the well
but instead plugged the well March 2, 1957.

was partially drilled and abandoned prior to TD.
Plug #1 1270' to 1210' (amt cmt NR)

8-5/8" csg cut & pulled € 600'

Plug #2 65' to surface (amt cmt NR)

The highest possible o0il zone in this area is the Yates @
2833' to 3255

The next lower possible o0il zone in this area is the Delaware
@ 4977' to 7700
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NOTE: This well appears to
of penetrated the top
of the capitan reef.

(Applied for disposal
zone is 3500'-4300")

Vi

WELL DATA SHEET

Date Spudded:
July 12, 1960
8-5/8" csg @ 250' w/150 sxs

Plugged:

TD 3345
Plug #1
Plug #2
Plug #3
Plug #4
Plug #5

32
32
32
50
50

SXS
SXS
SXS
SXS
SXs

July 4, 1960

3345'-3245"
2850'-2750"
1460'-1360"
263'-213"

50'-surface

Federal "18" No. 5
1980' FSL & 2039' FWL
Sec. 18, T19S, R33E

5



VI

WELL DATA SHEET

o T ~ Vave

whle TR Date Spudded: June 5, 1991
/G'Cbnahcﬂw- jj// L Completed: August 5, 1991
e yo - j:::;f/ 20" Hole
Redimiy & § ] A 16" csg set @ 40' & redimixed to surface
Surface N/M 14-3/4" llole
. N 10-3/4" csg set @ 1050'

113 Hole [ Cmtd w/1000 sxs (cmt cire)
103" esg N 9-7/8" Kole to 4500'
@ o050’ Ld 7 LC @ 3569 to 3901%
c—'"""f/ooo $rs v Regain circ w/400 sxs cmt

Cemtcire) dole 7-7/8" (reduce bit size & 4500')

™ 7750
'LC 2 ‘. 5-1/2" csg Q@ 7749
ong
g I FC @ 7702
- 4
3561- 330 DVT @ 3276

st stage w/1425 sxs (cmt to DVT)
Open DVT & circ out 75 sxs
2nd stage w/1700 sxs

circ out 227 sxs

DELAWARE PERFORATIONS
perfs 7400-15 2 SPF

9 F Hole fo 4500’

perfs 5982, 86, 89, 92, 96, 98, 6003, 08, 10
13, 16, 20 2 SPF
perfs 5640-56 & 5690-5706
perfs 5492-5511 & 5536-50 2 SPF
492 -55¢/
S8530-5550
rwo-:b:bﬁgr
5610-5704 ‘
4 g
/ S
y _\\
p N
J9¢82- 6020 [" o
0.A, 3
Lb/ )
/ ~

-
L

7400'-7'!/5' 1

")
’7‘2 Hole
54 esqg @ 7749’

/8T Stage /425 S¥3 EXXON Federal No. |
(cire. above OVT) W& , 1980' FNL & 560’ FWL
2.4 Stape 1700 s¥s TO 7750 Sec. 19, T19S, R33E

(emt cirg)
(o




VII.

VIII.

IX.

X.
XI.

XII.
XIII.

1) Avg inj rate 500 BWPD, Max inj rate 1000 BWPD
2) Type system -~ Closed system
3) 200 avg inj pres max inj pres 700 psi

4&5) a) Water Analysis of EXXON Federal No. 1 - see

attached analysis by Unichem #4a

b) Compatability of two waters - see attached analysis
by Unichem #4b

C) Water Analysis of Capitan Reef Water from
Anadarko's Teas Yates Unit Water Supply Well No. 1
"in Section 14-20S-33E - see attached analysis by
Unichem #4c

a) Lithology - Limestone

b) Geological Name - Capitan Reef

c) Top/Reef-3255"'"

d) Base/Reef-4977'

e) Drinking Water
1) Name of drinking water zone - Triassic
2) Depth to bottom of drinking water zone - 850 feet
3) Drinking Water under disposal zone - None

Proposed stimulation to disposal zone - 2000 gallons 15%
HC1

Logs & Tests - None, well was never drilled to TD

1) Water analysis from drinking water well within 1 mile
a) Location of drinking water well - Sec. 18, T19S,
R33E
b) Analysis - see attached sheet from State Engineer's
Office
c) Date sample taken - 2-15-83

See Exhibit XII

The following list includes the names of all parties
notified of Anadarko's intention to install and operate a
water disposal well (namely the EXXON Federal SWD No. 1).
See attached list.



UNICHEM

INTERNATIONAL
Home Office 707 N. Leech, P.O. Box 1499 / Hobbs, NM 88240 / Ph. 505/393-7751, Fax S05/393/8754

October 10, 1991

Jerry Buckles

Anadarko Petroleum Corp.
P. 0. Drawer 130
Artesia, NM 88210

Dear Mr. Buckles:

Enclosed please find our water analyses and compatibility reports
from the Teas Yates WSW #1 and Exxon Federal #1.

If you have any questions or require further information, please
contact us.

Si ly,

SHar Wright
Laboratory Technician

SW/sr

cc: Bill Polk
Joe Hay
John Offutt
Charlie Copeland
Jeff White

UNICHEM INTERNATIONAL INC.



Unichem International

707 North Leech

P.O.Box 1499

Hobbs, New Mexico 88240

Company : ANADARKO .
Date : 10-10-1991
Location: Exxon Federal #1 - Wellhead (on 8/12/91)
Sample 1
Specific Gravity: 1.157
Total Dissolved Solids: 219389
pH: 6.30
Resistivity: - 0.047 ohms @ 76°F
IONIC STRENGTH: 4.952
CATIONS: me/liter mg/liter
Calcium {Ca*?) 1150 23000
Magnesium (Mg*?) 832 10100
Sodium (Na*!) 1980 45600
Iron (total) (Fe*3) 0.752 21.0
Barium (Bat?) 0.051 3.50
Manganese (Mn*2) 0.190 5.23
ANIONS:
Bicarbonate (RCOa - 1) 4.20 256
Carbonate (CO3-12) 0 0
Hydroxide (OH-1) 0 0
Sulfate (SO4-2) 9.89 475
Chloride (C1-1) 3950 140000
SCALING INDEX (positive value indicates scale)
Calcium Calcium
Temperature Carbonate Sulfate
104°F 40°C 2.5 1.00
122°F 50°C 2.7 1.00
140°F 60°C 3.1 1.00
168°F 76°C 3.6 1.0
176°F 80°C 3.8 1.0

4a



Unichem International

707 North Lsech P.O.Box 1499

Hobbs, New Mexico 88240

Company : ANADARKO
Date ¢+ 10-10-1991
Location: TEAS YATES & EXXON FEDERAL - COMPATIBILITY (on 10-10-1991)
Sample 1
Specific Gravity: 1.149
Total Dissolved Sclids: 208003
pH: 6.35
IONIC STRENGTH: : 4.649
CATIONS: me/liter mg/liter
Calcium {(Ca't?) 1040 20800
Magnesium (Mg*?) 755 9170
Sodium (Na*1) 1950 44800
Iron (total) (Fe*2) 0.677 18.9
Barium (Ba*?) 0.049 3.36
Manganese (Mn*32) 0.172 4.72
ANIONS:
Bicarbonate (HCO3 - 1) 4.54 377
Carbonate {CO3-2) 0 0
Hydroxide (OH~1t ) o] 0
Sulfate {SO4-2) 18.6 893
Chloride {Cl-1) 3720 132000
RISSOLVED GASES
Carbon Dioxide (COz ) 1.00
Hydrogen Sulfide (H2S) 11.9
Oxygen (Os) 0

L e e PRI

SCALING INDEX (positive value indicates scale)

e a—

Calcium Calcium
Temperature Carbonate Sulfate
86°'F 30°¢C 1.6 8.6
122°F 50°C 2.5 8.3
140°F 60°C 2.9 8.3
168°P 76°¢C 3.4 8.0
17é°F 80'C 3.6 8.0
200°F 93°¢ 4.1 8.0

Commaents:
COMPATIBILITY = TEAS YATES = 10% & EXXON FEDERAL FEDERAL = 90%



The attached exhibit 4c is capitan reef water, sampled from
Anadarko's Teas Yates Unit's Water Supply Well No. 1, located
approximately 9 miles southwest of the EXXON Federal SWD No. 3.
The WSW No. 1's legal is 1330' FNL & 1330' FWL of Section 14,
T20S, R33E, Lea County. The producing capitan reef perforations
are:

3660-3663
3674-3681
3696-3700
3708-3711
3724-3727
3746-3749
3758-3762

Anadarko produces approximately 3000 BWPD from the Teas
Yates Unit WSW No. 1. _



Unichem International
707 North Leech P.O.Box 1499

Hobbs, New Mexico 88240

Company : ANADARKO
Date : 10-10-1991
Location: TEAS YATES WSW #1 (on 10-10-1991)

Sample 1
Specific Gravity: 1.07%
Total Dissolved Solids: 105532
pH: 6.75%
JONIC STRENGTH: 1.919

CATIONS: me/liter mg/liter
Calcium (Ca*?) 80.0 1600
Magnesium (Mg*?) 60.0 729
Sodium (Na+1) 1660 38100
Iron (total) (Fe*?) 0.002 0.060
Barium (Ba*?) 0.031 2.10
Manganese (Mn*?) 0.003 0.090
ANIONS:

Bicarbonate (HCOa- 1) 7.60 464
Carbonate (COa2-1) o] 0
Hydroxide (OH-!) 0 0
Sulfate (SO.-2) 96.8 4650
Chloride (Cl-1) 1690 60000
DISSOLVED GASES
Carbon Dioxide (COr) 10.0
Hydrogen Sulfide (H:S) 119

SCALING INDEX (positive value indicates scale)

Calcium Calcium

Temperature Carbonate Sulfate
86°F 30°C -0.06 -17
122°F 50°C 0.87 -17
140°F 60°C 1.2 -17
168°F 76°C 1.8 -12
176°F 80°C 1.9 -12
200°F 93°C 2.4 -12



STATEOF NEW MEXICO

STATE ENGINEER OFFICE

ELUID MARTINEZ ROSWELL DISTRICT Il
STATE ENGINEER 1900 West Second St.
Roswell, New Mexico 88201
October 2, 1991 5051 622-8521

George Buehler

Anadarko Petro Corporation
P. 0. Box 2497

Midland, Texas 79702

Dear Mr. Buehler:

Please find enclosed the information you requested from our
office concerning wells in the area of 19S.32E.

If our office can be of any further assistance to you, please
do not hesitate to contact us.

Sincerely
(/lg/l / ' 4»7¢u5
Kedneth Fresquez
Field Supervisor

KF/1lc
enc.
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XII

I, George R.S. Buehler, affirm Anadarko's geological and
engineering departments have reviewed the available geological
and engineering data and find no evidence of open faults or any
other hydrologic connection between the disposal zone and any
underground source of drinking water.

Affirmed this day C;a2§L424( /Q /99
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WELLSITE SURFACE OWNER AND OFFSET OPERATORS TO
EXXON FEDERAL SWD NO. 1

Surface Owner

USA

Carlsbad Resource Area

P. O. Box 1778

Carlsbad, New  Mexico 88220

set Ope ors

19S-33E
Sec. 18 SW/4 SW/4 (Lot 4)
Centenial
Box 1837
Roswell, New Mexico 88202
Sec. 18 Lot 3, E/2 SW/4, SE/4 and E/2 NE/4 Sec. 19

Francis H. Hudson
616 Texas Street
Fort Worth, Texas 76102

Delmar H. Lewis
616 Texas Street
Fort Worth, Texas 76102

Edward R. Hudson, Jr.
1000 First National Bldg.
Fort Worth, Texas 76102

Sec. 19 lot 1 & 2 W/2 NE/4 & E/2 NW/4 and .
Exxon Company, USA
«& P. O, Box 1600
Midland, Texas 7902-1600

Sec. 19 lLots 3 & 4, E/2 SW/4 & SE/4
Firo Corporation
P. O. Box 8148
Roswell, New Mexico 88202

Partco, Inc.
P. 0. Drawer R
Artesia, New Mexico 88210

Edward R. Hudson
616 Texas Street
Fort Worth, Texas 76102

William A. Hudson
616 Texas Street
Fort Worth, Texas 76102



Sec.

24

X111
(Continued)

WELLSITE SURFACR OWNER AND OFFSET OPERATORS TO
EXXON FEDERAL SWD NO. 1

Harvey E. Yates Co.
P. O. Box 1933
Roswell, New Mexico 88202

Anadarko Petroleum Corporation
P. O. Box 2497
Midland, Texas 79702



AFFIDAVIT OF PUBLICATION

State of New Mexico,
County of Lea.

[._Kathi Bearden

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

of

~\pne ___ __ ____ weeks.
Beginning with the issue dated

Oct. 1 1991
and ending with the issue dated

Oct. 1 ,1091

5 general Manager .

Sworn and subscribed to before

me this 8 day of

Gt A

G

f\'otary Public.

My Commission expires

Ayg. 5 — 1993
‘Sedl)
This newspaper is duly qualified to

publish legal notices or adver-
tisements within the meaning of
Séction 3, Chapter 167, Laws of
1937, and payment of fees for said
publication has been made.

ILLEGIBLE
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Firo Corporation
P O Box 8148
Roswell New Mexico 88202

The copy of the permit sent to Partco, Inc. was
returned by the postal service marked (ATTEMPTED NOT

KNOWN) .

Anadarko attempted to locate Partco, Inc. through

both the Artesia City Hall and the Artesia Chamber

of Commerce.
exists.
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STATE OF NEW MEXICO
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMEN’FSE?‘ HODIVISION
OIL CONSERVATION DIVISION

=i

HOBBS DISTRICT OFFICE et o 179 10
/ 0 27" 71 POST OFFICE BOX 1380
BRUCE KING HOBBS, NEW MEXICO 88241-1980
GOVERNOR (505) 393-6161

OIL CONSERVATION DIVISION
P. 0. BOX 2088
SANTA FE, NEW MEXICO 87501

RE: Proposed:

MC

DHC

NSL

NSP

SWD
WFX

PMX

Gentlemen:

I have examined the application for the:

(nadackibit Corp  (Sdoerd Yuideor me##/ o if9-33

Operator Lease & Well No. Unit /

and my pecommendations are as follows:

Nornmacl) po7Srpe waren /i pol-
A/o/aééu@ OF 07> @ﬂ/,—y—]d«/ ZGéF:— B

L THS prea THe RESE s0iveh  r228 {QE enD

Yours very truly,

rry Sextén
upervisor, District 1

Jed



AREAS IN WHICH FORMATIONS OF CRETACEOQOUS AGE AND OLDER
COMMONLY CONTAIN FRESH-WATER SUPPLIES

{ALL FORMATIONS, DEPCSITS, OR ROCXS YOUNGER THAN CRETACEOUS N AGE COMMONLY CONTAIN FRESH-WATER SUPPLIES)
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