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

APPLICATION OF OXY USA INC. FOR APPROVAL OF A PRESSURE

MAINTENANCE PROJECT, EDDY COUNTY, NEW MEXICO. 277 41 5505 50 2 5m
CASENO. 20 S/‘/ Z
APPLICATION

OXY USA Inc. (“OXY™), through its undersigned attorneys, hereby files this application
with the Oil Conservation Division for an order approving a pressure maintenance project in the
Bone Spring formation underlying a project area comprised of the S/2 N/2 and the S/2 of Section
15, Township 24 South, Range 29 East, NMPM, Eddy County, New Mexico. In support of its
application, OXY states:

l. OXY USA Inc., (OGRID No. 16696) is the operator éf the following horizontal
wells drilled and completed in the Pierce Crossing Bone Spring, East Pool (Pool Code 96473)
underlying Section 15, Township 24 South, Range 29 East, NMPM, Eddy County, New Mexico:

e The Cedar Canyon 15 2H well (30-015-41032) dedicated to the S/2 S/2 of Section
15;

e The Cedar Canyon 15 3H well (30-015-41594) dedicated to the N/2 S/2 of
Section 15; and

e The Cedar Canyon 15 4H well (30-015-41291) dedicated to the S/2 N/2 of
Section 15.

2. OXY seeks approval to inject produced gas, produced water and carbon dioxide
into the Bone Spring formation through the Cedar Canyon 15 3H well at total vertical depth of
approximately 8736 feet to approximately 8810 feet along the horizontal portion of the wellbore.
Oxy anticipates injection into this well will provide pressure maintenance support for the

offsetting Cedar Canyon 15 2H and Cedar Canyon 15 4H wells.



3. Oxy seeks authority to inject produced gas, produced water and carbon dioxide at

the following maximum surface injection pressures:

Produced gas: 4,350 psi
Produced water: 1,745 psi
Carbon dioxide: 2,300 psi

The source of the produced gas and the produced water will be the Bone Spring and Delaware
formations. The source of the carbon dioxide is unknown.

4. Oxy seeks permission to place the packer in the vertical portion of the production
casing at a depth of approximately 7,900 feet. This location will be below the top confining
barrier of the injection interval, but more than 100-foot above the first perforations in the
horizontal portioP of the wellbore.

5. Oxy requests allowance to use unlined tubing during gas injection. During water
injection, lined tubing will be utilized. This relief has previously been approved by the Division
for a similar injection project. See Order R-14322.

6. A copy of the Form C-108 for this injection project is provided with this
application as Attachment A.

7. A copy of this Application has been provided to all affected parties as required by
Division Rules and notice of the hearing on this application will be provided in a newspaper of
general circulation in Eddy County.

8. Approval of this pressure maintenance project will result in the production of
substantially more hydrocarbons from the project area than would otherwise be produced, will

prevent waste and will not impair correlative rights.



WHEREFORE, OXY USA, Inc. requests that this application be set for hearing before an
Examiner of the Oil Conservation Division on May 2, 2019, and, after notice and hearing as
required by law, the Division approve this application.

Respectfully submitted,

HOLLAND & HART L&B

Jk,

Michael H. F eldewert

Adam G. Rankin

Julia Broggi

Post Office Box 2208

Santa Fe, New Mexico 87504-2208
(505) 988-4421

(505) 983-6043 Facsimile
mfeldewert@hollandhart.com
agrankin@hollandhart.com
jbroggi@hollandhart.com

By:

ATTORNEYS FOR OXY USA, INC.



Case No.:

20¥¢7

Application of OXY USA Inc. for Approval of a Pressure Maintenance
Project, Eddy County, New Mexico. Applicant in the above-styled cause seeks
an order approving a pressure maintenance project in the Bone Spring formation
(Pierce Crossing, Bone Spring, East Pool (96473)) underlying a project area
comprised of the of the S/2 N/2 and the S/2 of Section 15, Township 24 South,
Range 29 East, NMPM, Eddy County, New Mexico. Produced gas, produced
water and carbon dioxide may be injected into the Bone Spring formation through
the Cedar Canyon 15 3H well (API No. 30-015-41594) at total vertical depth of
approximately 8736 feet to approximately 8810 feet along the horizontal portion
of the wellbore. Oxy seeks approval to inject at the following surface injection
pressures:

Produced gas: 4,350 psi
Produced water: 1,745 psi
Carbon dioxide: 2300 psi

The source of the produced gas and produced water will be the Bone Spring and
Delaware formations. The source of the carbon dioxide is unknown. Oxy also
seeks an exception to the packer setting depth for these injection wells and for
allowance to use unlined tubing. The proposed project is located approximately
nine miles southeast of Loving, New Mexico.



STATE OF NEW MEXICO Qil Conservation Division FORM C-108

ENERGY, MINERALS AND NATURAL 1220 South St. Francis Dr, Revised June 10, 2003
RESOURCES DEPARTMENT Santa Fe, New Mexico 87505
APPLICATION FOR AUTHORIZATION TO INJECT
L PURPOSE: Secondary Recovery 2 Pressure Maintenance Disposal Storage
Application qualifies for administrative approval? Yes P No

. OPERATOR: _Ox4¥Y usA TNC
ADDRESS: _ P.0 . CGox 4294 AtpusSTord , Tr 17210
CONTACTPARTY: __KWELLEYZ INorTacrERy PHONE: 1 3-3lkte~ S

I11.  WELL DATA: Complete the data required on the reverse side of this form for each well proposed for injection.
Additional sheets may be attached if necessary.

IV.  Is this an expansion of an existing project? Yes * No
If yes, 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.

V1.  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.

Vil.  Attach data on the proposed operation, including:

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

Whether the system is open or closed,

Proposed average and maximum injection pressure;

Sources and ap appropriate analysis of injection fluid and compatibility with the feceiving formation if other than reinjected
produced water; and,

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

C P T NG Ry

*VIII. Attach appropriate geologic data on the injection zone including appropriate lithologic detail, geologic name, thickness, 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/i or less) overlying the proposed injection zone as well as any such sources 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).

*X1. Attach a chemical analysis of fresh water from two or more fresh water wells (if available and producing) within one mile of any
injection or disposal well showing location of wells and dates samples were taken.

XIl.  Applicants for disposal 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 hydrologic connection between the disposal zone and any underground sources of
drinking water.

QX111 Applicants must complete the "Proof of Notice" section on the reverse side of this form.
L]

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

NAME: YRELLEYY Moroy govnE)’M TITLE: RE4V LATONY VD412 .
SIGNATURE: AAU,;A J/}m 7 DATE: _ 24272./19

E-MAIL ADDRESS: C‘Q:_(?u,, mo@mez%/\ Coxy. (o

= If the information required under Sections VI, VHIX, and Xtabove has béen previously submiited, it need not be resubmitted.
Please show the date and circumstances of the earlier submitial:

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

N VA
/H
ATTACHMENT A
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Vi

VIl

VI

XL

X1,

Xt

C-108 Application
OXY USA Inc.
Cedar Canyon 15 3H
Eddy County, NM
This is a pressure maintenance injection project.
OXY USA Inc.
P.O. Box 4294
Houston, TX 77210
Contact Party: Kelley Montgomery, Oxy (713) 366-5716

Injection well data sheet and wellbore schematic diagram has been attached for the injection
well covered by this application.

This is not an expansion of an existing project.

The map with a two-mile radius surrounding this injection well and a one-half mile radius for
area of review is attached.

The tabular format of the area of review is attached.

The proposed operations data sheet is attached.

Please see attached signed statement on geologic data for the Bone Spring formation.

The injection well is an existing horizontal producing well that was hydraulically fractufed with
308,883 gal of slick water, 34,444 gal of 15% HCL and 2,425,247 gal of 154 BXL with 3,578,420

of sand.

Logs were filed for the existing well at the time of drilling.

Well Name Date Submitted

Cedar Canyon 15 3H 09/23/2014

Per our field personnel, no fresh water wells were found within one-mile of this weil.
N/A. This is not a disposal well.

Attached please find the Proof of Notice.

%/



Side 1 INJECTION WELL DATA SHEET
OPERATOR: _OXY USA Inc.

WELL NAME & NUMBER: Cedar Canvon 15 3H

WELL LOCATION: 1838 FSL. 700° FWL L 15 245 29E
FOOTAGE LOCATION UNIT LETTER SECTION TOWNSHIP RANGE
WELLBORE SCHEMATIC WELL CONSTRUCTION DATA
Surface Casing

%%, Cedar Canyon 15 Fee 3H Proposed Welibore Diagram Hole Size: __14 3/4” Casing Size:__11 3/4”

oXY

W Elevation: G12,925.8° KB 2,950.8 Cemented With: ___"5 50 SX. or ft3

o) API: 30-015-41594

Susface Location: 1,888 FSL & 700 FWL
Sec 15 7245 R29E

Eddy County, NN Top of Cement: __ Surface Method Determined: _Circulated__

Set @ 390
Intermediate Casing
Hole Size: 10 5/8” Casing Size:__ 8 5/8”
Cemented with: __890 $X. or fit?
Top of Cement: _Surface Method Determined: _Circulated__
b Production Casing
- Set @ 3125°

Hole Size: _ 7 7/8” Casing Size:__5 1/2”
Cemented with: __1300 SX. or i
Top of Cement: _478’ Method Determined: _CBL

set @ 13,177 Total Depth: __ 13,180 MD_8810" TVD__

Injection Interval

Frac’d 8,560' - 13,041'
15 stages

or:0 s E———— 9,152’'MD/8736’ TVD___feet To 13,041’'MD/8810° TVD_
*Hote: Diagram f1ot to sca B Al (33 g At Lottt BR B 0 25 B RS

KOP - 8,041’ MD (Perforated)
PBTD — 13,102 MD

TD - 13,380° MD (8,869 TVD}

<
£




i,

INJECTION WELL DATA SHEET

Tubing Size: _2 7/8” PH6 7.90# L.-80 tubing__Lining Material: _None (Will use lined tubing on water injection)

Type of Packer: __5-1/2” Weatherford 10k AS1X Nickel coated retrievable packer

Packer Setting Depth: _10Q” below top of barrier at approximately 7900°.

Other Type of Tubing/Casing Seal (if applicable): ___

Additional Data

1. Is this a new well drilled for injection? Yes X___No

If no, for what purpose was the well originally drilled? _Producer-Oil

2. Name of the Injection Formation: __Bone Spring

3. Name of Field or Pool (if applicable): _Pierce Crossing Bone Spring, East

4. Has the well ever been perforated in any other zone(s)? List all such perforated
intervals and give plugging detail, i.e. sacks of cement or plug(s) used. _ No

5. Give the name and depths of any oil or gas zones underlying or overlying the proposed
injection zone in this area: __

Brushy Canyon Formation (Delaware) (overlying) (5078°)

Wolfcamp Formation (underlying) (10,098°)




ltem VII
Proposed Operations

Gas Injection

1
Well Name Average Daily Rate of Maximum Daily Rate of Gas
Gas to be Injected to be Injected
Cedar Canyon 15 3H 9,000 MCFD 20,000 MCFD
2. This will be a closed system.
3.
Well Name Average Injection Maximum Injection Pressure
Pressure
Cedar Canyon 15 3H 4000 psi 4350 psi
4, The source of the injected gas will be produced gas from the Cedar Canyon Central Delivery
Point integration system which is comprised of nearby Delaware, 1°t and 2™ Bone Spring wells.
Piease see the attached gas analysis.
5. N/A
Water Injection
1.
Well Name Average Dally Rate of Water to | Maximum Daily Rate of Water
be Injected to be Injected
Cedar Canyon 15 3H 5,000 BWIPD 10,000 BWIPD
2. This will be a closed system.
3.
Well Name Average Injection Pressure Maximum Injection Pressure
Cedar Canyon 15 3H 1450 psi 1745 psi

4. Water used for injection will be treated produced water from wells drilled in the Bone Springs and
Delaware Formations. Water is treated chemically to reduce scale. Please see the attached water

compatibility study.

5. N/A
CO2 Injection
1.
Well Name Average Daily Rate of Water to | Maximum Daily Rate of Water
he Injected to be Injected
Cedar Canyon 15 3H 9,000 MCFD 20,000 MCFD
2. This will be a closed system.



[tem VIi
Proposed Operations

3.

Well Name Average Injection Pressure Maximum Injection Pressure
Cedar Canyon 15 3H 2000 psi 2300 psi

4. QOxy currently does not have a source for CO2 for this project area. However, Oxy would like to have
the ability to inject CO2 when a source becomes available.

5. N/A

Calculation for Surface Injection Pressure Limits

For Water Injection:

Calculation for surface pressure limit:
o 0.2 psifft * 8736 ft (TVD of first perf} = 1745 psi

Produced Gas and CO2 Injecticon:

Based on the surface pressure limit for water and assuming a fresh water gradient of 0.433 psi/ft. The
bottom hole pressure {BHP) limit is:

o 1745+ 0.433 * 8736 = 5527 psi (or 0.633 psi/ft)

A Petroleum Expert Prosper Model was used to calculate the surface pressure with 2.875” tubing,
reservoir depth, injection gas compaosition and the BHP limit shown above.

*Prosper Model is an industrial standard nodal analysis software for pressure calculation and includes
phase behavior change and friction loss.
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AORfar 1nfecter:

Codar Canyon 15 $3Ht [APIH 30-015-415810)
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Harroun 13

ERETYPE)
ot

K&
ACTIVE

)

NS
v

87/8 798" 2675 800 Sul  Circ
5374 41727 6080 1118 2300  Gale BT
Z 3001644161OXY USAINC ca:qucmonznrsnm ELE TS Rcfive 065 XL 968 FEL A ZI 24 B 29 € 11/03/2077 8839 13603 14.75 103/¢° 463 328 Swl  Che Collon Draw 85 6161 - 13302
col (20d BS)
a1/8" 788" TERS 1831 Sad i 3016
sa/4 402" 13486 100 T Cise Top of liner at 7713’
3 00-015-34444 OXY USAINC  HEUCKSTATE 4 Ol AGTIVE B30 FNL 330 FEL H 16 24 & 28 E GMZ1/2006 7609 10666 Ve 934 25k 380 Swf  Cire PIERCE CROSAING; 7873 - 10026°
BONE SPRING,
EAST
12104 26/8° 2000 500 Suf  Cire
8l X716 Bl/2°  10886'2050 1920  cElb
4 30.015-43808 OXY USAINC. GEDAR CANYON 23 18 FEE WH O ACTIVE 1100 FHL1G3T FWL © 22 31 5 28 € 08/20/2016 9635 16075 7 163/ 48T 470wl Che PIERGE CROSSING: 084 - 1B862  BALIG I THE NOR.
BONE SPRING.
EAST
31/8" T8B° 8277 3180 Swt  Che 3008
83/4" 3127 X4 1/2 16053 470 §970°  CBUL
B 30-015-43431 OXTUSAINC, CEDARCANYOHN IGFEDERALCON GH  OW  ACTVE 1085 FNL 200 FWL D 16 24 & 23 E 12/1172014 Ba0F 13508 PIERCE CROSGING: 0563 - 13319
BONESPRING,
144" 1134 380 198 Sef  Cire EAST
10 88° BSf6" 2937 B30 Sed  Circ
118 61/2° 13808 B0 Suf ___Circ :
€ 3001643809 OXY USA ONG.  GEDAR GANYORN 22 I6 FES W Ol ACTIVE 1105 F5 1603 FWL G 22 U4 © 23 £ GB/28/2016 @908  16050" T4 3/4" T05/4" 445 410 Sud . Cire. PIERCE CROSSING; 10004 - 16672 BRL IS IN THE AOR,
BONE EPRING,
EAST
oe T BIEE 1915 Suf  Cuc
6.18" 81/2"  160J1' 470 8630 CBI :
T 30015.29251 SUACKELFORD ORE IDA 14 FEDERAL T O ACTIVE 1860 FSL3AB0 FWL K 14 24 & 03 E C4/29/(597 8332 6332 7 17 193/ 311 428 Suf  Cisc FIERCE CROSSING: 7RIS 7699
olLco BONE SPRING,
EAST
12147 BIB° 3075 BOD Sul  Cic
T 51/2° 8338 1160 3416  CBL 492
5 0001541281 OKY USANG  CEDAR CRRYON 18 W Ol AGTIVE 2910 FHL 330 ¥Wa E 18 24 § 20 E 08/01/2015 8168 I@IIU FIERCE CROSSING; 9000 - 12800
1434° 113/4* 35T 880 Sud  Cisc BONESPRING,
10578 88/8° 3001 960 240  Calc.
77/8° 512" 13108 1420 2930° _ CBl,
B 3001541261 OXY USAING ~ CEDAR CANYON 16 5TATE TH TECTION ACTIVE 2485 FNL 330 FWhL E 15 24 § 23 E (4/19/2013 0648 13760 ITEL 1124 335 680 Swf  Cire. FIERCE CROSSING; 9200~ 13560
BONESPRING,
105/8" B5/8" 3093° 1000 Suf Cire.
7748" $170* 10795 1570 Sudl _ Cire.
16 30-018-33317 OXYUSA INC _ HARROUN 18 16 Om  ACWVE 1660 FNL99C FWL € 15 24 5 28 E 10/21/0000 7808 10192 17 115 133/67 646 800 sSwf  Cue PIERGE CROSSING; 624D - 10100°
BONESPRING,
12174 96/8' 2888 800 Sul  Gire
QU2 XTI/A  BLA 10192 830 6600°  Cale.
T 30-015-30283 OXY USA NG HARROUN I8 8 OfL  ACTVE (960 FHLZ310 FWL ¥ I3 24 © 29 £ 12/07/1998 6885 GEBb IECH 3/ B35 600 swi G CEDARGANYON; 4660 - 6078 bhallowsr Delewara parfs sdded 376001, HMiddte £61 of
DELAWARE S448'- 6466  Dolawsze perfa added 1/1989. Daaposl Delaware perfs
6620'-6688'  were original pers.
18" 78/8°  2880° 930 Su!  Qirc
sa/4 4175 8805 1108 3100 CBL 485"
T2 30DIEA5197 OXY USAING ~ CEDAR CATITON 165WD 17 SWD  ACTIVE 2600 FSLI40D FWi, K 16 24 § 29 £ O0S/05/2018 16014 (604 Ery 1BE/6° 21T 908 swf  Cire Davonian-SAurian 14642 - 1090
(OH)
1712 133/8" 3107 2720 Swf e .
12144 98/8"  10i65 M50 Swf Sud&CBL AT CBL ran 4/18/2016, verified TOC
8172 T Wb 630 0185 Cise Top of inar nt 3755
15 36.01541894 OXY USAING  CEDAR CANYON 18 I OW T ACTIVE 168F FSL 70U FWL L 5 Z4 § 89 € OB/30/Z014  BBIG 13180 ICRZE TTars" 380 850 gul  Cire FERCE CROSING; 5152 - 13041
BONESPRING.
108/8° 38/8" 3125 830 sul  Circ
1208 8U/Z° 1317 1300 $46'  Calc.
T4 3001641595 OXY USAING  CEDAR CANYON I6STATE BH O ACTIVE 1430 TSt 710 FWL L 15 24 E 29 £ 06/10/2014 B6a0 13186 EYd VI3 36r 650 Suf  Cue. PIERCE CROGSING:  9118-13625°
BONESPRING,
108/87 88/8"  3M4 890 Swl Gl
71/8" El/2 137861430 Swf  Circ.
T8 S0 DIL 35045 GAF USATE W EUCK STRIE E On AGTIVE 160 TSL 430 TWL T 38 G4 § 09 E OD/30/3006 1630  YOUBE T 139/8 B2 A0 bwl  Oire _PIERGE CROSWNG; 524410600
BONESERING,
121/4° 96/6° 2684 800 Sud  Cie
B2 x7T/B B/ 10792 450_ 2700 CBL
16 50-016-33023 OXY USAING  FARROUN 16 76 Ol ACIIVE 1500 [SL 330 VWL L 1B &4 § 20 E 03/05/2008 10500 10800 17z 133/6° GM' 800 Surl  Cire, FIERCE CROSSING: 6063 ~ (0760
BONESPRING,
12 14" 98/8*  2670' 1100 Swi  Clee.
81/2" (1078807  51/2° 10800 2340 1091  Cale. After running and cementing 6 142", ran CBL found TOC
11/6” a0 10800) a1 4420 parfed at 4406 and squenzed comeni. Es TOC
T 3001541032 OXF USAING  CEDARCANYOR 16 " Ok AGTVE 170 TSL 360 FWL ¥ 1§ 24 € 23 € O5/ea/z013 8788 12060 WA MU¢ & o0 gt Ghe PIERCE CROSSWG, 8300 - 12808 BHL 1S (W THE ROT,
BONESPRING,
105/8" 858" 3101 840 Suf  Cire.
T8 BI/Z" 12960 1480 5225 CBb
T8 30.01642683 OXY USAING  CEDAR CARYON L& STATE TaR Ol ACTIVE D00 TSL 860 TWL M 1B 24 € 20 € T1/07/201€ B2k 14428 1av/a N/ F e sul ke PIERGE CROSSING: | 9704-14614"
BONESPRING,
log/e" B9/@"  ge85 950 Swl  Gire.
72/8" B1/2" 41T 1610 680 Cale.
19 30.016-30628 OXY USAINC  HARRQOUN 16 T~ Ol ACTIVE 660 FSi 330 TWL M JE 24 5 29 E 09/01/2000 10867 10887 VT 190/67 316 580 Smf  Gire PIERCE CROSSING: G405 - 10740
BONESPRING,
121/4° 89/8"  2680° 1000 Swl  Cire :
8120 Az 10367 2005 3340 CBE e DVtoolran butnodepthprovded, |
5 5001643608 OXY USAING  GEDAK CANTON 22 16 FEE 3 Olb  ACTIVE 1108 FNL1603 FWi G 22 94 S 23 E  OGB/26/2016 G006 16050° 143/4% 1034 443 470 suf  Cire. mecscng}mnc; 10000 - 16872
. BOHESPRING.,
98 T8/8° 9168 1018 Suf  Gue
8314 81/5°  16b31 470 8630  CBL
71 3001641024 OXY USAINC  CEDAR CAHYON 16 STATE BH O ACTIVE 230 TSL a30 FEL P 16 24 § 30 E 06/08/2013 8626 13240 T8 T39/6° 358 628 Sul  Ciic FIERGE CROSGING: 8860 - 15000~ BHLISIN THE AGR.
BONESPRING,
1244 96/8° 2977 1260 Swd  Clrc
Y a1/2 132402210 5030 CBL
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30-0[5—41595 OXYUSAINC CEDAR CANYON 18 STATE 8H Ol ACTIVE 1040 f'ﬂb 330 FEI.. A [5 24 5 29 E 06199/20“ 8818 13550 13 593 PIERCE CROSSING:; 8017413407
BONESPRING,
108/8" a8/8" ang 890 Surf Cire
7178 51727 13544’ 1350 Sur! Cirg
120-016-44089 OXY USA NG Cedar Canyon 22 16 FEDERAL CONM 34H ol ACTIVE 1107 FNGI032 FEL A 22 2§ S 28 08/24/2017  0%70° 16100 14 374° 103/4% 441' 625  Surt Cire. FIERCE CROSSING §990°- 15931  Latora) goes through the AOR.
BONE SPRING RAST
87/8 78/8" 9481° 1350 Surf Cire,
8374° 4 172% 16081 660 9365 Cirg Top of liner at 9358
30-015-438150KY USARC  Caedar Conyon23 ISFEE 3H GAS ACTIVE 1IOT'FNL10S2 FEL A 22 24 S 29 05/24/2007  10080° 16336 14374 103747 438 665 Sur! Cure PURPLESAGE 10252'- 18170°  Latoral goes through the ACR.
WOLFGAMP GAS
87/8° 78/8" 9516' 2540 107 TS 3053
63747 4172 16326° 670 924y Cire Top of linor at 8382
512" 9383 5172 lle back string run after linar way sel and
camantad
30-01543844 OXY UGAING  GEDAR CANYON 16 STATE 330 GAS  ACTIVE 402 FL @A TEL A 16 24 § 29 E 12/04/2018 10034 14605 14574 10374 447 452 Busl Cre. PURPLE SAGE 16100 - 1AB18"  BHL IS (N THE AGR.
WALTIAMD A€
87/8" 7678" 0882 2814 45 Temp Sury =
63/4% 412 14678 842 9841 Cire. v 'op of liner at 9841"
‘3D-018-43B43 OXY USAINC  CEDAR CANYON 18 STATE Y GAiS ACTIVE 402 FNL #i4® FEL A 18 23 S 29 12/042018 10038 14B45 438 1034 447 364 Surf Chre. PURPLE SAGE 10125~ 14380° BHLISINTHE AOR.
WOLFCAMP GAS
918" 786/8" 9985° 2328 Swf Cire,
B3/4" 4142% 14528 S10 _ 9esl Cire, Top of liner at 9BE2"
30-015-37093 OXY USAINC  H BUCK STATE 1 ©oiL ACTIVE 1982 ISL ### FEL | 16 24 5 29 08/26/1832 71830° 7850° 12 174" B5/8” £60' 428 Surf Cire. CEDAR CANYON; 5122'-7680" 5QZ @ 7610 & 72201n 1254
DELAWARE
11/8" 512" 7850" 23)2 2600 Cale, 3572,
6179
30.018-28138 OXY USAINC  H BUCK SPATE 2 Ol ACTIVE 1880 FNL 660 FEL H 18 24 5 28 1170871994 7950°  9950° 712 13278" 835 1400 Swf Cire. CEDAR GANYON: 52163246
DELAWARE
11 85/8” 2808' 1200 Swl Gire.
8" g 7950° 1328 2440° Cale 4668,
8372
30-033-33821 OXY USAINC  Hamroun2z 3 oL ACTIVE 68C° FNL 330° FEL A 22 24 S 29 0372472008  77068" 10864° 17172 13378 605" 460  Swi Cire. PIERCE CROSSING 7883-10720" Lataral goes through the AOR.
BONE SPRING EAST
12 174" a5/8” 2314 1100 Surf Cire.
81/2°x71/8" §1/2° 108189 2150 4670° £aL
30-016-34635 OXY USAINC  H BUCK STATE 10 Ol ACTIVE 660" FSL 330" FEL P 18 2¢ S 28 08/21/2016 7631 10865 17 18" 133/8° 288 1030 Surf Cire PIERCE CROSSING; 8386'- 10710
BONESPRING,
214" 96/8” 2910' 1300 Suf Cire
Bl/2 X718 51/2° 10865" 2160 4870 C3L
30-018-2802330XY USAINC  Harrcun 16 3 SWD ACTIVE 1637°FNL 330" FEL H 16 24 5§ 28 01714/198T  80SE"  8036' 143/4" 30347 s04' 573 Surl Cire. SWD, DELAWARE 304)' - 3785"




Part Vill- Geologic Information for Cedar Canyon 15 3H

The Cedar Canyon 15 3H will be injecting into the 2™ Bone Spring Sandstone of the Bone Spring
Formation. The well has a TVD of 8,810 ft. with a lateral length of approximately 4,370 ft. It will be
injecting into a reservoir composed of tight siltstone. Core data indicates that the grain sizes range from
coarse siltstone to very-fine-grained subarkose (Folk, 1980) sandstone. Samples show evidence of
maoderate compaction. Minor amounts of illite and smectite clays are found throughout the samples
ranging from 5% to 15%. Cements are Fe-calcite, Fe-dolomite, with some quartz overgrowths. Minor
amounts of pyrite {<1%) are present. The resulting reservoir rock has poresity of 8-18% with an average
porosity of 11.7%. Permeability measured by injection fall-off tests conducted within the raservoir
ranges from 0.02 millidarcies to 0.001 millidarcies.

The injection area for this well is bounded by two producing wells in the same reservoir interval that is
300 ft. thick. Low-permeability barriers act as seals above and below the reservoir. These barriers
consist of carbonate mudstone and dolomudstone that are 565 ft. thick above and 800 ft. thick below.
Laterally the injection will be primarily contained by the reservoir volume that has been previously and
partially depleted by the adjacent producing wells. The tight jow-permeability reservair and the
production from the adjacent wells will be the primary constraints on the conformance of the injection
to the project area and are expected to cantain the injected gas.

The top of the Bone Spring Formation is at 6,639 ft. {log depth} with over 2,000 ft. of carbonate
mudstones and shales acting as permeability barriers to upward migration of injected gas. Above that
the Delaware Mountain Group consists of connate-water bearing and hydrocarbon-bearing sands, with
minor limestone and shale intervals and is 3,700 ft. thick. Above that is the Castile Formation consisting
of very low permeability anhydrite, gypsum, and calcite that acts as another 1,500 ft. thick barrier to
upward movement of fluids. The Salado overlies the Castile and forms a 1,000 fi. thick barrier of salt.
The top of the Salado is at 552 ft. and the deep aquifers found just above the Salado at the base of the
Rustler are saline water. The top of Rustler Formation is at approximately 370 ft. The Rustler top is a
continuous anhydrite layer that acts as another permeability barrier creating a perched aquifer above it
that is the lowest level where fresh water is known in the area. Water wells drilled in the area typicaily
have not reached this depth. Because of the thickness of multiple impermeable rock layers above the
injection reservoir there is no possible path for migration upward into freshwater aquifers where they
exist.

Locate freshwater wells within one mile:
An investigation of existing shallow water wells has not found any freshwater wells within a cne mile

radius of this injector.

) hereby certify that the information presented above is true and correct to the best of my knowledge
and belief.

2/45 /2009
A

TDW Date

Geological Advisor

i



Water Compatibility Analysis

Scale precipitation due to incompatibility of mixing different waters is simulated using ScaleSoftPitzer™
(SSP) developed by Rice University Brine Chemistry Consortium. Compatibility simuiations between (a)
1** Bone Spring (BS) formation water and treated produced water (TPW) from Cedar Canyon Water
Treatment Facility {CC WTF), {b) 2™ BS formation water and TPW, and {c) 3" 8BS formation water and TPW
were performed. Table 1 shows the water analysis from the 4 waters.

Table 1. Water analysis from 1%, 2" and 3" BS water and TPW from CC WTF

Cations / Anions 15 BS 2™ BS 3rd s CC15 SWD Treatment
{mg/L) Facility
Na* 62,308 53,400 38,000 46,315
Mg?* 360 1,320 767 1,399
Ca® 1,098 9,220 4,970 9,569
Sre* 267 688 1,030 893
BaZt 0.84 1.15 3.45 2.6

Fe?* 15.9 40.6 19.1 25.3

cr 90,167 98,451 74,630 97,632
SO 531 417 236 339
HCO3" 561.2 146.4 109.8 119
TDS 155,309 165,620 119,767 157,193
oH 7 7 6.8 53

The various waters are input into SSP at different ratios to calculate scaling index (SI) and potential
precipitation {ppt) in pound per thousand barrels (ptb). Bottom hole temperature of 122 F and bottom
hole pressures of 5,000 psi were used in the modeling. Results are summarized in Tables 2 to 4.

1% BS + Treated Produced Water:

[n general, there is a slight, inherent calcite scaling tendency with the 1% BS water itself. The predicted Sl
is 0.87 as shown in Table 2. Any scaling index above zero indicates a supersaturation condition of the
scale. By mixing TPW with the 1% BS formation it is observed that the scaling index of calcite became
slightly higher first at 25% TPW and 75% 1°* BS and then becoming smaller as the ratio of TPW increases.
However, the maximum, predicted precipitation is less than 50 ptb. Therefore, a slight amount of scale
inhibitor is recommended for the injection of the TWP into the 1% BS. The exact amount of scale inhibitor
can be determined by lab tests. Both Barite and Celestite are not expected to precipitate at all ratios of
mixing.

Table 2. Prediction of Scaling Index {SI} and potential precipitation (PPT) of 3 common oilfield scales by
mixing the 1% BS water and TPW at different ratios

Cypress 33-3H Calcite Barite Celestite
% treated PW % 1st BS Sl ppt (ptb) St ppt {pth) Sl ppt (ptb)
100 0 -1.45 0.0 -0.28 0.0 -0.54 0.0
75 25 Q.13 4.2 -0.22 0.0 -0.44 0.0
50 S0 0.66 29.8 -0.18 0.0 -0.36 0.0
25 75 0.95 49.1 -0.18 0.0 -0.30 0.0
0 100 0.87 41.8 -0.22 0.0 -0.25 0.0

I’L/'I



Water Compatibility Analysis

2" BS + Treated Produced Water:

In general, there is an inherent calcite scaling tendency with the 2" BS water itself. The predicted St is
1.21 and the predicted precipitation is 18.6 ptb as shown in Table 3. By mixing TPW with the 2™ 8S
formation it is observed that the scaling index of calcite becomes smaller as the ratio of TPW increases.
In other words, by injecting TPW we expect a reduction of incompatibility between the two waters. Both
Barite and Celestite are not expected to precipitate at all ratios of mixing.

Table 3. Prediction of Sl and potential PPT of 3 common oilfield scales by mixing the 2™ BS water and
TPW at different ratios

€C20-25H Calcite Barite Celestite
% treated PW % 2nd BS Sl ppt (ptb) Sl ppt (ptb) Sl ppt (ptb})
100 0 -1.49 0.0 -0.28 0.0 -0.54 0.0
75 25 -0.69 0.0 -0.56 0.0 -0.39 0.0
S0 50 -0.15 0.0 -0.55 0.0 -0.26 0.0
25 75 0.43 7.7 -0.54 0.0 -0.15 0.0
0 100 1.21 18.6 -0.53 0.0 -0.05 0.0

3" BS + Treated Produced Water:

In general, there is a slight, inherent calcite scaling tendency with the 3" BS water itself. The predicted
Sl is 0.59 and the predicted precipitation is 8.8 ptb as shown in Table 4. By mixing TPW with the 3™ BS
formation it is observed that the scaling index of calcite becomes smaller as the ratio of TPW increases.
In other words, by injecting TPW we expect a reduction of incompatibility between the two waters. Both
Barite and Celestite are not expected to precipitate at all ratios of mixing.

Table 4. Prediction of S| and potential PPT of 3 common oilfield scales by mixing the 3 BS water and

TPW at different ratios
CC22-15 32H Calcite Barite Celestite
% treated PW % 3rd BS Sl ppt {ptb) Sl ppt (pth) Sl ppt {ptb)
100 0 -1.49 0.0 -0.28 0.0 -0.54 0.0
75 25 -0.88 0.0 -0.56 0.0 -0.39 0.0
50 50 -0.44 0.0 -0.12 0.0 -0.28 0.0
25 75 0.02 0.3 -0.04 0.0 -0.18 0.0
0 100 0.59 8.8 0.05 0.2 -0.08 0.0




C-108 Injection Application
Item XIil - Proof of Notice
OXY USAinc.

Cedar Canyon 15 Federal 3H

New Mexico Oil Conservation Division
811 S. First St.
Artesia, NM 88210

State of New Mexico
P.O. Box 1148
Santa Fe, NM 87504

B. Jack Reed
506 Charismatic
Midland, TX 79705

Devon Energy Production Co LP
6100 N Western
Oklahoma City, Okiahoma 73118

Mobil Producing Texas and New Mexico Inc.

22777 Springwoods Village Pkwy
Spring, TX 77389-1425

Oxy USA Inc
5 Greenway Plaza Ste 110
Houston, TX 77046

New Mexico Qil Conservation Division
1220 South St. Francis Dr.
Santa Fe, NM 87505

Leopard Petroleum LP
P.O. Box 51440
Midland, TX 79710

’

DRW Energy, LLC
400 W. lliinois, Suite 970
Midland, TX 79701

Rutter and Wilbanks Corporation
P.O. Box 3186
Midland, TX 79701

GD McKinney Investments LP
300 N Marienfield, Ste 1100
Midland, TX 79701

United State Dept of Interior
Bureau of Land Management
620 E. Greene Street
Carisbad, NM 88220

Beryl Oil and Gas, LP
P.O. Box 51440
Midland, TX 79710

Mlissa M. Schoening
301 Sir Barton Parkway
Midland, TX 79705

Shackelford Oil Company
11417 W Country Road 33
Midland, TX 79707

Oxy USAWTP LP
5 Greenway Plaza Ste 110
Houston, TX 77046

H/H



