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STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
 
APPLICATION OF CHEVRON USA INC. 
TO APPROVE SALT WATER DISPOSAL  
WELL IN LEA COUNTY, NEW MEXICO. 
 

CASE NO. ________ 
 

APPLICATION 

Chevron USA Inc. (“Chevron”), OGRID No. 4323, through its undersigned attorneys, 

hereby applies to the Oil Conservation Division pursuant to the provisions of N.M. Stat. Ann. § 

70-2-12, for an order approving drilling of a salt water disposal well in Lea County, New Mexico.  

In support of this application, Chevron states as follows: 

(1) Chevron proposes to drill the Papa Squirrel State SWD #1 well at a surface location 

1,928’ from the South line and 870’ from the West line, Unit L, Section 13, Township 26 South, 

Range 32 East, NMPM, Lea County, New Mexico for the purpose of operating a salt water disposal 

well.    

(2) Chevron seeks authority to inject salt water into the Bell Canyon/Cherry 

Canyon/Brushy Canyon from 4,625’ to 8,939’.   

(3) The tubing packer will be set at 4,525’ feet, and production casing and cement will 

be set at 8,500’.   

(4) Chevron requests that the Division approve a maximum daily injection rate for the 

well of 20,000 BWPD. 

(5) Chevron requests that a maximum pressure of 925 psi be approved for the well. 

(6) A proposed C-108 for the subject well is attached hereto in Attachment A. 
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(7) The granting of this application will avoid the drilling of unnecessary wells, will 

prevent waste, and will protect correlative rights.  

WHEREFORE, Chevron requests that this application be set for hearing before an 

Examiner of the Oil Conservation Division on August 3, 2023; and that after notice and hearing, 

the Division enter its order approving this application. 

 

Respectfully submitted, 

 MODRALL, SPERLING, ROEHL, HARRIS 
  & SISK, P.A. 
 
 

 By:  
Deana Bennett 
Earl E. DeBrine, JR. 
Post Office Box 2168 
500 Fourth Street NW, Suite 1000 
Albuquerque, New Mexico  87103-2168 
Telephone: 505.848.1800 
Attorneys for Applicant 
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CASE NO. _____: Application of Chevron USA Inc. for approval of salt water disposal well 
in Lea County, New Mexico. Applicant seeks an order approving the Papa Squirrel State SWD 
#1 well at a surface location 1,928’ from the South line and 870’ from the West line, Unit L, 
Section 13, Township 26 South, Range 32 East, NMPM, Lea County, New Mexico for the purpose 
of operating a salt water disposal well.  Injection formations will be the Bell Canyon/Cherry 
Canyon/Brushy Canyon from 4625 feet to 8939 feet.  The tubing packer will be set at 4525 feet, 
and production casing and cement will be set at 8500 feet.  The maximum anticipated injection 
rate will be 20,000 BWPD and maximum surface injection pressure will be 925 psi.  Said area is 
located approximately 26 miles west of Jal, New Mexico. 
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STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
 
APPLICATION OF CHEVRON USA INC. 
TO APPROVE SALT WATER DISPOSAL  
WELL IN EDDY COUNTY, NEW MEXICO. 
 

CASE NO. ________ 
 

APPLICATION 

Chevron USA Inc. (“Chevron”), OGRID No. 4323, through its undersigned attorneys, 

hereby applies to the Oil Conservation Division pursuant to the provisions of N.M. Stat. Ann. § 

70-2-12, for an order approving drilling of a salt water disposal well in Eddy County, New Mexico.  

In support of this application, Chevron states as follows: 

(1) Chevron proposes to drill the Severitas 2 State SWD #1 well at a surface location 

185’ from the North line and 1,082’ from the East line, Unit A, Section 2, Township 26 South, 

Range 27 East, NMPM, Eddy County, New Mexico for the purpose of operating a salt water 

disposal well.    

(2) Chevron seeks authority to inject into the Bell Canyon/Cherry Canyon/Brushy 

Canyon from 2,343’ to 6,012’. 

(3) The tubing packer will be set at 2,243’and production casing and cement will be set 

at 5,500’. 

(4) Chevron requests that the Division approve a maximum daily injection rate for the 

well of 15,000 BWPD. 

(5) Chevron requests that a maximum pressure of 468 psi be approved for the well. 

(6) A proposed C-108 for the subject well is attached hereto in Attachment A. 
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(7) The granting of this application will avoid the drilling of unnecessary wells, will 

prevent waste, and will protect correlative rights.  

WHEREFORE, Chevron requests that this application be set for hearing before an 

Examiner of the Oil Conservation Division on August 3, 2023; and that after notice and hearing, 

the Division enter its order approving this application. 

 

Respectfully submitted, 

 MODRALL, SPERLING, ROEHL, HARRIS 
  & SISK, P.A. 
 
 

 By:  
Deana Bennett 
Earl E. DeBrine, JR. 
Post Office Box 2168 
500 Fourth Street NW, Suite 1000 
Albuquerque, New Mexico  87103-2168 
Telephone: 505.848.1800 
Attorneys for Applicant 
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CASE NO. _____: Application of Chevron USA Inc. for approval of salt water disposal well 
in Eddy County, New Mexico. Applicant seeks an order approving the Severitas 2 State SWD #1 
well at a surface location 185’ from the North line and 1,082’ from the East line, Unit A, Section 
2, Township 26 South, Range 27 East, NMPM, Eddy County, New Mexico for the purpose of 
operating a salt water disposal well. Injection formations will be the Bell Canyon/Cherry 
Canyon/Brushy Canyon from 2343 feet to 6012 feet.  The tubing packer will be set at 2243 feet, 
and production casing and cement will be set at 5500 feet.  The maximum anticipated injection 
rate will be 15,000 bwpd and maximum surface injection pressure will be 468 psi.  Said location 
is approximately 13 miles southwest of Malaga, New Mexico.  
 
 
 

23687

OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

42



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

43



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

44



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

45



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

46



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

47



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

48



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

49



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

50



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

51



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

52



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

53



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

54



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

55



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

56



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

57



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

58



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

59



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

60



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

61



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

62



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

63



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

64



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

65



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

66



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

67



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

68



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

69



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

70



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

71



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

72



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

73



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

74



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

75



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

76



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

77



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

78



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

79



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

80



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

81



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

82



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

83



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

84



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

85



OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

86



Tab C: Support Letters

OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

87



Stefan Hussenoeder 

22777 Springwoods Village Parkway 

Spring, TX 77389 

(364) 502-0163 (o) 

(713) 208-7967 (m) 

hussenoeder@exxonmobil.com 

   
 
 
 
November 2, 2023 
 
New Mexico Oil Conservation Division 
Via e-filing in Case No. 23686 and via email to OCD.Engineer@emnrd.nm.gov  
 
Re: Support for Chevron USA Inc.’s Papa Squirrel State SWD #1 well, proposed to be located in Section 13, 
Township 26 South, Range 32 East, NMPM, Lea County, New Mexico.  
  
 
Dear New Mexico Oil Conservation Division:  
 
XTO respectfully submits this letter in support of Chevron USA Inc.’s (“Chevron”) Papa Squirrel State SWD #1 
well, proposed to be located in Section 13, Township 26 South, Range 32 East, NMPM, Lea County, New Mexico, 
and proposed to inject into the Bell Canyon/Cherry Canyon formations.  XTO has had discussions with Chevron 
regarding the location of the proposed injection well and the target injection zone, and understands it is a pilot 
project with a primary purpose of information gathering rather than large scale disposal. 
 
XTO supports Chevron’s proposed Papa Squirrel State SWD #1 well, and supports approval of Chevron’s 
application in Case No. 23686. 
 
 
 
Sincerely, 
  

 
____________ 
Stefan Hussenoeder 
Geoscience Technology Advisor 
XTO, An ExxonMobil Subsidiary 
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Stefan Hussenoeder 

22777 Springwoods Village Parkway 

Spring, TX 77389 

(364) 502-0163 (o) 

(713) 208-7967 (m) 

hussenoeder@exxonmobil.com 

   
 
 
 
November 2, 2023 
 
New Mexico Oil Conservation Division 
Via e-filing in Case No. 23686 and via email to OCD.Engineer@emnrd.nm.gov  
 
Re: Support for Chevron USA Inc.’s Severitas 2 State SWD #1 proposed to be located in Section 2, Township 26 
South, Range 27 East, NMPM, Eddy County, New Mexico 
  
 
Dear New Mexico Oil Conservation Division:  
 
XTO respectfully submits this letter in support of Chevron USA Inc.’s (“Chevron”) Severitas 2 State SWD #1 well, 
proposed to be located in Section 2, Township 26 South, Range 27 East, NMPM, Eddy County, New Mexico, and 
proposed to inject into the Bell Canyon/Cherry Canyon formations.  XTO has had discussions with Chevron 
regarding the location of the proposed injection well and the target injection zone, and understands it is a pilot 
project with a primary purpose of information gathering rather than large scale disposal. 
 
XTO supports Chevron’s proposed Severitas 2 State SWD #1 well, and supports approval of Chevron’s application 
in Case No. 23687. 
 
 
 
Sincerely, 
  

 
____________ 
Stefan Hussenoeder 
Geoscience Technology Advisor 
XTO, An ExxonMobil Subsidiary 
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2© 2023 Chevron

Chevron Permian Operations and Long-Term Focus

Q2 2023 Earnings Release  

Chevron is committed to New Mexico and plans to 
increase production into the next decade. 

2021 CID

Chevron currently operates a total of 68 active SWD wells within the Permian 
Basin with six in New Mexico. 
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3© 2023 Chevron

Chevron SWD Pilot Project:  Opportunities and Benefits
•Since 2021 Chevron has undertaken manpower-intensive, regional, sub-regional, and local investigations of 
Delaware Mountain Group (DMG) SWD reservoir potential, risks, and correlative rights and waste issues in the 
Permian Basin.

•This investigation driven by:
•Need for additional water disposal options to address high volumes of produced water from Bone Spring and Wolfcamp 
formations.
•Need for disposal options that do not impair correlative rights and that prevent waste. Certain DMG areas are depleted or 
geology indicates low likelihood of unknown oil in the area, and therefore good option for disposal.
•Low potential for induced seismicity.
•Need to have disposal options that are protective of underground sources of drinking water.

•Chevron developed a proposal for a 2-well SWD pilot project that are theoretically sound in application, but 
also contain a surveillance, analysis, and mitigation plan to address correlative rights, waste, and protection of 
underground sources of drinking water.

•Chevron presented this plan to an operator working group, met numerous times, solicited and incorporated 
feedback into the plan, and secured their support for the proposal presented herein.

•Chevron also met with the NMOCD and the NMSLO.
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4© 2023 Chevron

SWD Pilot Project:  Opportunities and Benefits
• Chevron selected the Papa Squirrel and Severitas SWDs as pilot SWDs due to variation in injection 

thickness, containment zones, and the low potential for adverse impacts to offset production.

• Well bore design (3-string casing) will protect the aquifer.

• Targeted operational injection is the Bell Canyon and Cherry Canyon formations. No nearby DMG 
production.

• Chevron is proposing data gathering and reporting programs, which will create greater data sets regarding 
the potential to use DMG for injection.

• Chevron is also proposing monitoring programs, to address impacts to correlative rights and waste if such 
issues arise during the course of operation.

• Chevron has conducted a thorough review of technical field, subsurface and literature data to plan for 
and propose locations to mitigate seismicity.

• Chevron supports open data collection and dissemination to support broad learnings and collaboration.
OCD Examiner Hearing - Nov. 8-9, 2023
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5© 2023 Chevron

Location Map of Chevron Pilot Project SWD Wells

Lea Co.

Eddy Co.

Culberson Co. Loving Co.
Reeves

Co.

Chevron 
Development

Areas

Papa Squirrel SWD 1

Severitas 2 State SWD 1
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6© 2023 Chevron

Papa Squirrel SWD: Wells Penetrate DMG in 1/2-Mile Radius

AOR wells
• Three active Bone Spring horizontal producers

• All Chevron operated
• No DMG production within ½ - 2 miles
• NGL Devonian-Silurian SWD
• The closest Delaware Mountain Group (DMG) producers lie 1.5-2.0 

miles to the southeast; all three wells produce less than 1 barrel per day 
(B/D).

API Well Name Well 
Type

Well Status OGRID Name Production Target Plug Date Miles from 
SWD

30-025-43086 SD WE 14 FEDERAL P7 #003H Oil Active CHEVRON U S A INC Bone Spring 0.4

30-025-43087 SD WE 14 FEDERAL P7 #004H Oil Active CHEVRON U S A INC Bone Spring 0.4

30-025-43089 SD WE 23 FEDERAL P7 #004H Oil Active CHEVRON U S A INC Bone Spring 0.4

30-025-42354 SALADO DRAW SWD 13 #001 SWD Active NGL WATER SOLUTIONS 
PERMIAN, LLC

Devonian-Silurian 0.3

30-025-20448 PRE-ONGARD WELL #002 Oil
Plugged (site 

released)
PRE-ONGARD WELL 

OPERATOR 8/20/1963 0.4

Abandonment report provided

Papa Squirrel SWD 1
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7© 2023 Chevron

Severitas SWD: Wells Penetrate DMG in 1/2-Mile Radius

API Well Name Well Type Well Status OGRID Name
Production 

Target
Plug Date

Miles from 
SWD

30-015-46875
ATTICUS STATE COM 

#706C
Gas Cancelled COG OPERATING LLC Wolfcamp 0.3

30-015-41047
SKEEN 2 26 27 STATE 

#002H
Oil Active CHEVRON U S A INC Bone Spring 0.4

30-015-41117
SKEEN 2 26 27 STATE 

#003H
Oil Active CHEVRON U S A INC Bone Spring 0.2

30-015-43716
GRYNBERG 11 FEDERAL 

COM #006C
Oil Cancelled CIMAREX ENERGY CO. Bone Spring 0.2

30-015-23999
PRE-ONGARD WELL 

#001
Oil Plugged (site released)

PRE-ONGARD WELL 
OPERATOR

Bone Spring 5/15/1987 0.3

30-015-43954
SAGE 35 B2PA FEDERAL 

COM #001H
Oil New (abandoned location) CHEVRON U S A INC Bone Spring 0.2

30-015-43761
WHITE CITY 14 FEDERAL 

#016C
Oil Cancelled CIMAREX ENERGY CO. Bone Spring 0.4

30-015-41118
SKEEN 2 26 27 STATE 

#004H
Oil Active CHEVRON U S A INC Bone Spring 0.1

30-015-49632
ATTICUS STATE COM 

#705H
Gas New (abandoned location) COG OPERATING LLC Wolfcamp 0.3

30-015-49633
ATTICUS STATE COM 

#706H
Oil New (abandoned location) COG OPERATING LLC Wolfcamp 0.3

30-015-49983
ATTICUS STATE COM 

#522H
Oil New COG OPERATING LLC Bone Spring 0.3

AOR wells
• Three active Bone Spring horizontal producers

• All Chevron operated
• No DMG production within 2 miles
• No DMG SWD or EOR injection

Abandonment report provided

Severitas 2 State SWD 1

OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

98



8© 2023 Chevron

Casing Design Protects Aquifer
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9© 2023 Chevron

• Proof of Notice:
–Bureau of Land Management
–NGL
–Royalty Clearinghouse 2003 LLC
–Atlas OBO Energy LP

Notifications

• Proof of Notice:
–New Mexico State Land Office
–Bureau of Land Management
–COG Operating LLC

Papa Squirrel SWD 1Severitas 2 State SWD 1
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Geological Analysis of DMG Productive Zones
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Net feet > 14% porosity map

10-11 possible injection zones (sands) within the Bell Canyon
Porosity range ~14%-23%
Permeability 0.4-3.0 md

Bell Canyon High Porosity Clean Sand: Papa Squirrel

A’A

Several high porosity, relatively 
clean sand intervals

A’

A

Environments of Deposition
• Turbidites
• Debris flows
• Hybrid
• Suspended
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12© 2023 Chevron

Two main zones in Upper Cherry that have high porosity sands: 14%-23%
Permeability ranges between 0.4-3.0 md
Zone 1 has 4 low porosity carbonates interbedded between the sands.
Zone 2 has no carbonates.

Upper Cherry Canyon High Porosity Clean Sand:  Papa Squirrel

A’A

Zone 1

Zone 2

A

A’

Environments of Deposition
• Turbidites
• Debris flows
• Hybrid
• Suspended

Net feet > 14% porosity map

OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

103



13© 2023 Chevron

High Porosity Targets Improve to SE:  Severitas
~ 4 miles

BEL

UCC

LCC

BCN

• Reservoir quality across the area of the Severitas is relatively consistent with slight degradation towards NW
• Best reservoir is in Bell Canyon, followed by Upper Cherry Canyon

100 ft
BSL

Severitas

Severitas projection
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14© 2023 Chevron

Drill Stem Tests Confirm Low DMG Productivity

• No DSTs have been taken in the DMG within 
2 or 3 miles from the Papa Squirrel SWD 1.

• No DSTs were taken in the DMG within 2 
miles from the Severitas 2 State SWD 1.

• Two DSTs were taken within three miles
• The State “23” 1 (30015277900) was 

drilled and P&A in 1994.
• The East Apple Unit 1 (3001526105) 

was P&A in 2017 after:
• Producing from parent and 2 SS:

• 14k barrels oil
• 31k Mcf gas
• 41k barrels water

• Risks of impact to DMG hydrocarbons 
appear very low.

Severitas 2 State SWD 1 Papa Squirrel SWD 1
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15© 2023 Chevron

Geologic Structure Maps Suggest Low Likelihood of 
Hydrocarbons in DMG

• No faults are interpreted from seismic data in the lower containment 
layer, Bone Spring Limestone, within 2 miles of either well.

• No faults are interpreted across the upper containment horizon, 
Lamar Limestone, within 2 miles of either well.

• Large density differences in the Castile result in significant velocity 
variations and seismic interpretation uncertainties which cannot be 
resolved.

• The continuity of the sands in the Bell and Cherry Canyon, coupled 
with the lack of structural closure, suggest little chance of 
hydrocarbon trapping in the area.

• Chevron is not targeting the Brushy Canyon, as it is a known 
unconventional target, but not productive in the immediate areas.

• However, the same surveillance data program implemented for the 
deeper production, will be implemented for any offset DMG 
unconventional wells, if encountered in the future.

Severitas 2 State SWD 1

Papa Squirrel SWD 1

OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

106



16© 2023 Chevron

• In 2016, an operator workgroup shared observations 
with the OCD regarding Avalon and DMG production 
changes potentially being caused by DMG injection

• Potentially affected wells were identified when the last 
6-month water cuts were higher than the cumulative 
water cuts.

• Hypothesis was that watercut increases were due 
to shallow SWD in the area.

• Other potential causes were typically not 
investigated

Watercut is not a definitive test of SWD interference 
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Case Study Locator Map 

Avalon not affected by SWD

Geologic features between 
Avalon producer & SWD

WCA completions affected Avalon

Geologic features between 
DMG producer & SWD

Several case studies indicate alternative hypotheses can explain the observed increases in water cut.

Papa Squirrel SWD 1
Severitas 2 State SWD 1

N
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Wolfcamp Completions Affect Avalon Production
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Wolfcamp Completions Result in Avalon Production Interaction
• 2019-2020: Observed significant production changes in Avalon wells overlying WCA 

fracs.
– increases in liquids production (oil and water)
– Order of magnitude decrease in producing gas-oil ratio (GOR)

• Assessment indicated WCA completions correlated with these changes

• In 2020, subsurface team confirmed the interactions with targeted surveillance

• Each pad of WCA wells has since predictably resulted in an Avalon watercut and 
GOR changes

frac

Test Date

So
lu

tio
n 

G
O

R
 (M

C
F-

B
B

L) O
il W

T R
ate (B

O
PD

)

Year 1 Year 2 Year 3 Year 4 Year 5

Solution GOR
Oil Rate

WCA

Sample of AVU producers

5x

1x

4x
3x
2x

6x

0

5x

1x

4x
3x
2x

6x

0

5x

1x

4x
3x
2x

6x

0

5x

1x

4x
3x
2x

6x

0

5x

1x

4x
3x
2x

6x

0

5x

10x

0

5x

10x

0

5x

10x

0

5x

10x

0

5x

10x

0

Avalon frac interaction event WCA frac window

0 6 12 18 24month OCD Examiner Hearing - Nov. 8-9, 2023
No. 23686, 23687

110



20© 2023 Chevron

Avalon
frac

WCA 
frac WCA frac

Avalon
frac

WCA fracs
WCA fracs

WCA frac WCA frac

• Many Wolfcamp fracture interactions were long-lasting which 
is not typical of the general industry view of fracture 
interaction duration

• This long-lasting increase in water production following 
Wolfcamp completions is consistent with observations shared 
by industry in 2016 thought to be potential SWD interactions

Wolfcamp Completions Have Initiated Extended Periods Of Water Influx in Nearby Avalon Wells
7 unique pads of WCA completions have interacted with ~40 Avalon producers

WCA pad

T26S R32E T26S R33E

3x

1x

2x

4x

0

2x

1x

3x

0

3x

1x

5x

4x

2x

0

3x

1x

5x
4x

2x

6x

0

3x

1x
2x

5x
4x

0

3x

1x
2x

5x

4x

0

3x

1x

2x

4x

0

3x

1x

2x

4x

0

2x

1x

3x

0

Year
31 2 4 5 60

0 31 2 4 5 6
Year 0 31 2 4 5

Year

N
OCD Examiner Hearing - Nov. 8-9, 2023

No. 23686, 23687
111



21© 2023 Chevron

Wolfcamp completions correlate with production changes in the Avalon 
previously interpreted as SWD communication 

(3) WCA FRACs 7-8/2015

(1) TBS FRAC 5-6/2015

The initiation of the watering out event 
correlates with the Wolfcamp 
completion dates in well files

TBS FRAC 
5-6/2015

(3) WCA fracs 
7-8/2015
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Wolfcamp completions impact Avalon production

• Following underlying WCA completions, oil and 
water production jumped significantly in this Avalon 
well. 

• Consistent with observations in Chevron’s Salado 
Draw

RED HILLS WEST 21 `BO` FEDERAL COM 1H - 3002541129

RED HILLS WEST 21 
`BO` FEDERAL COM 1H 

WCA fracs

WCA fracs WCA fracs

N
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Avalon wells not affected by DMG disposal
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Chevron Avalon wells not affected by overlying DMG disposal

• Chevron Lower Avalon wells located between 
DMG SWD and DMG producers were not 
affected by injection

• The DMG producers experienced high water 
production and pressure increases that 
correlated with DMG injection

• Chevron’s Avalon wells produced at stable 
rates and water cuts with no indication of 
interaction with the DMG disposal wells

Heavy Metal ‘12’ 1

Bran SWD 1

SDS ’11’ Fed 1
Lotos ‘11’ Fed 2

PLU 401H

N

DMG 
producers

Avalon 
Producers

DMG SWD

Avalon 
Producers
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Chevron Avalon wells not affected by DMG injection across lease line

Near the end of SWD injection period:
• Avalon static bottom hole pressures 500 – 800 psig 
• 40-60 bbl/day total fluid at a 50% water cut 
• Stable decline rates

Mesa B: 3002542462 (P&A)
• Typical inj. rate = 2-4 Mbpd
• Last injection Feb 2019
• 1.8MM bbl. cumulative

Offset Avalon
completion

Underlying WCA 
completion

Offset Avalon
completion

SWD active

SHMax

Chevron 
Avalon 
producers
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In cases where DMG SWD is a possible cause 
of DMG or Avalon water production, faulting or 

lineaments were identified
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• 2 potential lineaments mapped on vertically 
exaggerated 3-D seismic horizons may provide insights 
into the communication within the DMG between 
Mesquite SWD’s and the PLU 401H (Brushy Canyon 
well)

• When SHmax aligns with a lineament or fault, 
the effect is an opening force on the 
lineament allowing for fluid migration

Lineaments parallel to SHmax identified between injectors and DMG producers

PLU 401H

PLT Inflow Point

Heavy Metal ‘12’ 1

Bran SWD 1

N

DMG 
producers

DMG SWD

~SHMax direction 

Fractures striking parallel 
to SHMax open, enabling 
fluid migration

Lineaments striking 
perpendicular to SHMax close, 
restricting fluid migration

SHMax

SHMin

SHMin

SHMax

lineament
lineament
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Lineaments Parallel to SHmax Potentially Contribute to Water Influx
• Basement strike slip fault system is co-parallel with overlying network of DMG lineaments 

• Producer and SWDs are ~4.5 miles apart
• Woodford features coincident with possible DMG lineament networks are not widely observed
• Correlation between SHmax direction and lineaments look to be a potential contributor in this case

~6 miles

High water cut wells

Potential Woodford  
faults

Potential DMG 
lineaments

SH max direction 
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Bone Spring Limestone (BSL)
Lower Containment
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Modeling Overview:
• To determine the amount of Avalon completion gal/cluster that would require to breach an 8’ foot thick Bone Spring Lime formation

• A breach in the Bone Spring Lime may lead to watering out underlying Avalon development wells

Bone Spring Lime thickness varies across the basin

B

 ~8’ thick
2 thin beds

  

BSL isochore is 87 and 42 feet, respectively, in the 
Severitas and Papa Squirrel.

Bone Spring 
Lime

Bone Spring Lime Gross Thickness Map (ft)

Bone Spring Lime thins to 
‘zero’ toward the east

DMGRA outline (truncated at TX/NM border)

Madera Malcolm R ET 1Papa Squirrel
Severitas

87’ 42’
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Models Indicate an 8’ Thick Bone Spring Lime is not Breached by 
Typical-sized Avalon Completions

Methodology
• Planar 3D in Kinetix was used to assess the chance of fracture growth into 

the DMG for each sensitivity. 

– Base pump schedule: 1500 #/ft 1500 gal/ft at 6 clusters on 45’ spacing

– SVC sensitivities: 69, 79, 91 Kgal/cluster [1500, 1750, 2000 intensities]

– Pump Rate sensitivities: 70 & 100 bbl/min

• SVC sensitivities to find the point at which the rock breach through the Bone 
Spring Lime [91, 109, 130K gal/cluster]

Results:
• Simulation shows low chance of breaching through the BSL. At volumes 

higher than 109 Kgal/cluster, the chances of breaching through the Bone 
Spring Lime increases.

• BSL isochore is 87 and 42 feet, respectively, in the Severitas and Papa 
Squirrel.  There is a much less likely chance of breaching in subject 
SWDs.

• The Bone Spring Lime is not breached during intentional Avalon 
hydraulic fracture operations. SWD operating at lower pressure 
gradients and greater vertical offset are unlikely to breach the Bone 
Spring Lime.
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BSL 8’ ft thick BSL

Chevron Upper 
Avalon Landing
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Summary

• Watercut is not a definitive test of SWD interference

• Wolfcamp completions have consistently resulted in Avalon watercut and gas-oil-ratio changes in  
Chevron’s Salado Draw area

• Avalon producers are operated offsetting and underlying DMG injection without indications of 
communication

• When SHMax aligns with a lineament, the effect is an opening force on the lineament enabling fluid 
migration

• The Bone Spring Lime is not breached during Avalon completions. SWD operations at lower 
pressure gradients and greater vertical offset are unlikely to breach the Bone Spring Lime
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Seismicity Review

Modified From Zhai et al. Widespread deep seismicity in the Delaware 
Basin, Texas, is mainly driven by shallow wastewater 

injectionhttps://doi.org/10.1073/pnas.2102338118EARTH, 
ATMOSPHERIC,AND PLANETARY SCIENCES

Shallow injection: in SE. New Mexico ~ 5,000 – 7,000’ 
Production: in SE. New Mexico ~ 6,500-12,500 
Deep injection: in SE. New Mexico ~ 17,000-20,000’

Seismicity  ~ 20,000’+ 

Geological theoretical layer model for Permian Basin 
operations 
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New Mexico Seismic Review Areas “SRA” 

Severitas 2 State SWD 1
Papa Squirrel SWD 1

“County Line / State Line SRA “ 

Map depicts current NMOCD SRA 
area (as of 9/29/23) 

Papa Squirrel SWD 1 lies within the 
“County Line / State Line” SRA

Severitas 2 State SWD 1 is outside of 
any SRA 
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Deep Seismicity within N. Delaware Basin

Severitas 2 State SWD 1 Papa Squirrel SWD 1

N. Culberson / Reeves SRA 

County Line / State Line SRA 

Depth (feet) of events within SE. New Mexico over time

Depth (feet) of events within N. Culberson / Reeves SRA over time 

2018     2019     2020     2021     2022     2023

2019         2020         2021         2022        2023
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Seismicity Confined within Silurian / Devonian 
County Line / State Line SRA & Deep 
SWD curtailment AOI  

Salado Draw Development Area 

Blue wells note deep SWD wells within the SRA boundary. Only 
deep SWD wells are curtailed or impacted by SRA protocol.  

Depth of operations* vs seismic activity – Salado Draw Development Area as Reference 

Papa Squirrel proposed injection interval (Bell & Cherry Canyon FMs) 
4,600-7,200’  

Avalon Production  (~9,000’)
Bone Spring Production (~10,200’) 
Wolfcamp Production ( ~ 11,500’) 

Deep SWD Injection (Silurian / Devonian)
~ 17,000’ – 20,000’

* Source of depths from well topsOCD Examiner Hearing - Nov. 8-9, 2023
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SRA Volume Curtailments Correlate with Reduced Seismic Activity 
County Line / State Line SRA & Deep 
SWD curtailment AOI  

Salado Draw Development Area 

County Line SRA Earthquakes  M2.5+

SRA Deep Volumes (BWPM) 

OCD Curtailments

Above note deep SWD volumes curtailed within SRA. Curtailments 
took daily average deep volumes from ~235KBPD to ~ 100KBPWD.  
Within the immediate M4.0 area, seismicity has fallen off ( bottom 
left plot) with only one M2.5+ event within 6.0 miles of M4.0 event. 
Most of the recent events right along the NM / TX border.  

OCD Curtailments

Magnitude 4.0 Initial response area. 
M2.5+ 

OCD Curtailments
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SE New Mexico (Permian Basin) Production

Data from NMOCD Statistics (https://www.emnrd.nm.gov/ocd/ocd-data/statistics/)- S. New 
Mexico Only.  

Volumes (BOE, Produced Water and Injected Water / Month)  

Plot for SE New Mexico (Eddy and 
Lea CO) 

~ 3MM BWPD difference vs total 
water production and injection 

Prod water vs injected 
water difference 
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Chevron Undertook In-DepthTechnical Review 

Based off stress data, SE New Mexico is in a 
dominantly normal faulting stress environment. 
Thus, faults oriented roughly parallel to this 
direction are more geologically prone to 
movement. 

The Moment Tensors (MT) from Earthquake 
catalogs provide robust agreement with faults 
movement and regional stress. 

County Line SRA Earthquakes  M2.5+

Lundstern,J.-E.,and   
M.D.Zoback(2016),StateofstressinTexas:Implications for induced 
seismiciy,Geophys.Res.Lett.,43,10,208–
10,214,doi:10.1002/2016GL070974.
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Papa Squirrel SWD 1 Seismicity Review

Salado Draw Development Area 

10-mile AOR

Events within 10 miles of Papa Squirrel SWD 1 location are within County Line / State Line SRA. Depth of events over 15,000’ deep vs injection 
formation of Papa Squirrel. 
Closest M2.5+ event ~ 5.7 miles from Papa Squirrel location 
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Severitas 2 State SWD 1 Seismicity Review 

2021     2022
Only five events (largest magnitude 2.3) within 10 miles of proposed Severitas 2 
State SWD 1 location (all events within Texas). Depth of events over 20,000’ 
TVD. 

Last event within AOR almost 1.5 years ago. 

10-mile AOR
Depth of operations* vs seismic activity – Severitas Area as Reference 

Severitas 2 SWD 1 proposed injection interval (Bell & Cherry Canyon FMs) 
2,300-4,400’

Avalon Production  (~6,200’)

Bone Spring Production (~6,800’) 

Wolfcamp Production ( ~ 9.000’) 

Deep SWD Injection (Silurian / Devonian)
~ 13,000’ – 16,000

* Source of depths from well topsOCD Examiner Hearing - Nov. 8-9, 2023
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Shallow (DMG Related) Seismicity – Southern Delaware Basin
S. Reeves and Pecos 

Horne et al., 2022

Elizabeth A. Horne, Peter H. Hennings, Katie M. Smye, Scott 
Staniewicz, Jingyi Chen, and Alexandros Savvaidis, (2022), 
"Structural characteristics of shallow faults in the Delaware 
Basin," Interpretation 10: T807-T835.https://doi.org/10.1190/INT-
2022-0005.1
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Shallow (DMG Related) Seismicity – Southern Delaware Basin
S. Reeves and Pecos 

Mark D. Zoback and Steven M. Gorelick, 
(2012) “Earthquake triggering and large-
scale geologic storage of carbon dioxide” 
PNAS Vol 109, no. 26. 

Above Left: shallow fault orientations roughly parallel 
with SH max direction. 
Above Right: Fault Slip Potential output for S. Reeves, 
noting importance of fault orientation w/ SH max. 

Below Left: moment tensor (MT) solutions nothing depth 
of EQ’s within S. Reeves and associated w/ shallow 
faulting. 
Below Right: relation to fault size, stress and potential 
EQ magnitude. 

~300 PSI

~900 PSI

Fault Slip Potential “FSP” – Stanford University

Elizabeth A. Horne, Peter H. Hennings, Katie M. 
Smye, Scott Staniewicz, Jingyi Chen, and Alexandros 
Savvaidis, (2022), "Structural characteristics of shallow 
faults in the Delaware Basin," Interpretation 10: T807-
T835.https://doi.org/10.1190/INT-2022-0005.1
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Notional SWD Interference and Communication & Resolution Framework
Created in Collaboration with other Industry Operators 

Producer determines that 
potential interference is 

occurring1 

Determine if FSI (Fracture 
Stimulation Interference) is 

the potential cause 

Signpost / 
Triggering 

Event

Process of 
Elimination

Data 
Collection 
(optional)

If FSI eliminated, collect 
data to confirm IWI 

(Injection Well 
Interference)

If FSI confirmed, no 
further action

If IWI confirmed, take 
remedial action

If no SWD interference 
confirmed, no further 

action

If action unsuccessful, 
take increased 

remediation action

If action successful, 
continue implementing 

remediation

Producer or SWD operator contacts industry / offset operators requesting a review of their potential 
SWD to producer interference case. Below are examples of potential data that could be provided.
• Daily production rate vs time graphs for the impacted producer(s)
• Water analysis, before and after impact of interference, from the impacted producer(s)
• Dates and location of all nearby fracture stimulation operations known to operator
• SWD daily injection rate and pressure versus time data for SWD well(s)
• Map and cross sections showing the location of the impacted wells and the suspected SWD 

well(s)

Remediation

Escalation Seek resolution with 
OCD or otherwise 

• NMOCD holds authority to alter or 
terminate SWD wells that have 
demonstrated connectivity

• Potential tests to confirm IWI
• Pulse/Interference Testing
• Tracer Study
• More produced water testing

Groups review the data submitted and consults with the producer and / or SWD operator. 
Potential outcomes:
• Recommendations for more testing or information gathering
• Interpretation that the perceived injection well interference (IWI) is due to fracture stimulation 

interference (FSI). 

• Potential outcomes
• SWD operator volunteers to reduce injection rate or plug back well
• Perform more test(s) and review results
• Further reduce injection rates if needed
• Producer decides to seek legal or regulatory resolutions

1Chevron plans to monitor its own producers within two miles of an injector for 
a monthly average water cut increase of two standard deviations over the 
previous 3-month average to flag water influx
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Chevron’s Proposed SWD Data Collection & Surveillance Program

Surveillance Purpose

Quad Combo Logs
(Gamma Ray, Resistivity, Neutron / Density and Sonic)

• Injection interval depths & thicknesses  
• Fill spatial gaps in key modeling logs (i.e., sonic logs for DMG)
• FE properties for injectivity validation through rate transient analysis (RTA) work
• Stress properties from Sonic
• Inputs to mechanical earth model (MEM)

XRMI Log 
(X-tended Range Micro Imager [formation image log])

• Natural Fractures & stress orientation identification
• Inputs to MEM model

Downhole Pressure Gauge • Pore pressure and frac gradient models and 1D MEM updates
• Injector performance evaluation and forecasting

Spinner Surveys • Identify high permeability zones; compare with log data

Water Chemistry • Water chemistry profiles for bench-to-bench communication analysis
• Water source identification and allocation

DFIT • Identify fracture closure stress in DMG (Bell, Cherry, and Brushy)
• Support geomechanics modeling

Step Rate Tests • Identify rate and pressure at which the reservoir as an aggregate fractures
• Understand operating limits of SWD

Tracers • Identify if injected wastewater is being produced by offset unconventional wells

Downhole Gauges in offset Producers • Measure influence/communication of injectors on offset producers

Production Monitoring • Monitor water cut trends to identify communication between injectors and 
producers
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Chevron’s Proposed SWD Data Collection & Surveillance Program Timeline

Category Pre SWD-Spud Execution Injection Start Up 3 – 6 months > 6 months

Injectivity/Injection 
rates

Injection capacity fill-
up volume/timing

Reservoir pressure 
monitoring

Fracturing pressure

Injection zone 
conformance

Well logs to 
determine 
porosity,  
thickness and 
fracture presence

Step Rate Test established max injection rate and injectivity 
without fracturing reservoir. 

Reservoir pressure measured 
from reservoir formation tester 
(RFT) in development wells  
improved max rate calculation

Reservoir pressure measured 
from RFT in development wells 

Hall plot monitored 
injectivity change 
through time. 

Rate transient analysis derived initial reservoir 
pressure, reservoir boundary size, and forecasted fill-
up time. 

Reservoir pressure measured 
from RFT in development wells

Reservoir pressure at SWD measured prior to SRT

Well logs to 
determine 
porosity,  
thickness and 
fracture presence

SRT established frac gradient and fracture pressure limit.

Forecasted BHP increase from RTA derived reservoir 
model and how to compares with SRT established frac 
gradient and fracture pressure limit.  

Analyze SRT to determine injection rate limits Monitor offset producing wells for unexplained increase in water cut, 
acquire water samples, and run downhole memory gauges

Forecasted fill up time from RTA 

INSAR ground level monitoring 

SWD SPUD

Reservoir pressure from DHPG to monitor change in reservoir pressure with time  

Routine water sampling to monitor and compare injected water with baseline aquifer chemistry

Spinner surveys to identify 
high perm zones

Spinner surveys to identify high perm zones

Image logs to identify high perm zones from fractures / faults

Image logs to identify high perm zones from fractures / faults

Reservoir pressure from DHPG to monitor change in reservoir pressure with time  

Reservoir and bottom hole pressure from DHPG for pressure and injector performance monitoring 

Downhole water sampling of 
DMG from RFT on development 
wells

Reservoir and bottom hole pressure from DHPG for pressure and injector performance monitoring 

*Italics = SWD Data Collection & Surveillance Program

Run  tracer in injector, sample offset producers

Conduct DFIT, 
analyze pressure 
gradient from logs, 
calibrate with DFIT.
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Pilot Project Data Reporting

• Chevron's proposed plan for data submittals to 
NMOCD will be in the same format as those to 
other operators.

• Transfer of data and interpretations to operators is 
straight forward.

• Chevron is committed to engaging with NMOCD 
on data submissions
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Seismicity Section & Data Collection Conclusions 

• Current working hypothesis, supported by modern day research and observations, note that recent increases 
in deep disposal volumes is attributed to the increase in seismicity across the northern Delaware Basin of 
Texas and SE NM

• Seismic events within the AORs of the Papa Squirrel and Severitas locations are well over 15,000’ deeper 
than the injection intervals and to date, do not suggest that shallow SWD operations are, in this area, 
contributing to seismicity

• Chevron has conducted a thorough review of technical field, subsurface and literature data to plan for and 
propose locations to mitigate seismicity

• Proposed SWD pilots will collect an industry leading dataset to understand subsurface issues and 
opportunities w/r/t injection operations

• Chevron supports open data collection and dissemination to support broad learnings and collaboration 
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DMG Production Assessment
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DMG Production within a Two-Mile Radius
Papa Squirrel SWD 1 and Severitas 2 State SWD 1

• The only active DMG producers 
within 2-mile radius of the Papa 
Squirrel SWD 1 proposed well lie 
within the El Mar Field:
o Sahara Fed-Littlefield DR 1
o Sahara Wilder-Federal 8
o Sahara Wilder-Federal 14

• There are no active DMG 
producers within 2-mile radius of 
the Severitas 2 State SWD 1 
proposed well.

El Mar Oil Field
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Sahara Fed-Littlefield DR 1*
Decline Analysis

Decline Type Exponential
Annual Decline, %/year 33.67
Cutoff Rate, BO/Month 1.0
End Date June 2026
Remaining Oil, MSTB 0.096

Gas excluded from analysis due to data missing post 1994

Most current production is less than 1 B/D.
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No. 23686, 23687

142



52© 2023 Chevron

Sahara Wilder-Federal 8*
Decline Analysis

Decline Type Exponential
Annual Decline, %/year 27.62
Cutoff Rate, BO/Month 1.0
End Date Sep 2023
Remaining Oil, MSTB 0.011

Gas excluded from analysis due to data missing post 1986

Most current production is less than 1 B/D.

*API #: 30-025-08279 OCD Examiner Hearing - Nov. 8-9, 2023
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Sahara Wilder-Federal 14*
Decline Analysis

Decline Type Exponential
Annual Decline, %/year 31.58
Cutoff Rate, BO/Month 1.0
End Date Aug 2027
Remaining Oil, MSTB 0.158

Gas excluded from analysis due to data missing post 1997

Most current production is less than 1 B/D.

*API #: 30-025-08285 OCD Examiner Hearing - Nov. 8-9, 2023
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El Mar Field Decline Analysis 
Demonstrates Limited Remaining Reserves in Entire Field

Gas excluded from analysis due to data missing post 1997

Decline Type Exponential
Annual Decline, %/year 33.82
Cutoff Rate, BO/Month 30.0
End Date Nov 2024
Remaining Oil, MSTB 1.313

El Mar Field Well Count: 20 in 2022
Most recent well drilled:  
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Lamar Limestone
Upper Containment
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Extended Leak-off Test – Lamar Limestone Seal
No Signs of Seal Breakdown at High Pressure

• Due to pump tripping at max pressure of 2200 psi, no clear sign 
of formation breakdown pressure was observed during any of 
the three 174WA XLOT tests. 

• Max pressure during the XLOT is significantly higher than 
pressures encountered during injection operation.

•  Formation Integrity Test (FIT) 
– A test to evaluate the strength and 

integrity of a new formation and it 
is the first step after drilling a 
casing shoe. 

• Leak-Off Test (LOT) 
– A test to determine the fracture 

pressure of the open formation, 
usually conducted immediately 
after drilling below a new casing 
shoe. 

• Extended Leak-Off Test (XLOT) 
– With minor modifications, LOT 

becomes XLOT to provide fracture 
closure pressure (FCP).

– Chevron Conducted XLOT on well 
174WA in Oct 2022
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Lamar XLOT Test Data Summary

• Reduction in ISIP from Cycles 1 to 3 indicates the rock was weakened and fracture complexity was reduced.
• Reduction in closure stress suggests that the impact of multiple fractures diminished after each injection.
• The fracture closure time was longer than the model predicted, which indicates that Lamar is tighter than 1md.

• Casing Shoe Depth ~1584 ft.
• The XLOT results clearly show that the 

Lamar has higher closure stress (1.1–
1.22 psi/ft) and ultralow perm.

• Higher values in tensile strength, 
Young’s Modulus and fracture 
toughness make the Lamar difficult to 
break down. LOP: 1.5–1.53  psi/ft

• Above properties and testing pressure 
behavior suggest that Lamar can act as 
a seal during disposal in the DMG

* Minimum stress from the G·dP/dG Plot is used as the value is more evident.
** Fracture closure from Cycle 1 may not occur.
*** No density log data available to calculate overburden stress, but it is estimated to be around 1.2 psi/ft.

No sign of clear formation breakdown 
observed up to 2,200psi surface pressure 
(36.4ppg EMW)

Test Cycle 1 Cycle 2 Cycle 3
Test date 10/29/2022 10/29/2022 10/29/2022
Pumping start time 1:24:45 AM 2:08:28 AM 2:40:58 AM
Pumping duration (mm:ss) 2:17 1:41 1:38
Total injection volume (bbl) 0.59 0.73 1.18
Average injection rate (bpm) 0.26 0.43 0.72
Shut-in time (min) 23.5 23.0 32.0
Flowback volume (bbl) - 0.25 0.20
Surface ISIP (psi) 1,744 1,713 1,701
ISIP at csg shoe (1583.94ft TVD) (psi  2,499 2,468 2,456
Leak off pressure (psi) 2,380 2,411 2,426
Leak off pressure (ppg) 28.90 29.27 29.45
Fracture closure time (min) 10.8 14.6 18.0
Minimum stress at casing shoe (psi) 1930 1821 1,799 - 1,729
Minimum stress gradient (psi/ft) 1.22 1.15 1.14 - 1.10
Minimum stress gradient (ppg) 23.43 22.11 21.84

Max BHP gradient during injection operations will be ~ 0.7 psi/ft giving a safety factor on the Lamar fracture closure pressure of 1.57 – 1.74
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Injection Modeling and Reservoir Pressure 
Impacts
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Location of Wells with Sufficient Data for Rate Transient Analysis

Severitas 2 State 

SWD 1

Papa Squirrel 

SWD 1
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• Rate Transient Analysis (RTA) is the primary method used to understand the part of the reservoir the injector accesses (permeability, 
boundary type/distance), measure near wellbore effects (skin), and forecast (rate, cumulative injection, reservoir pressure) 

• Well data taken from 11 wells with publicly reported daily rates and pressures and analyzed through RTA to infer properties below
‒ Cumulative injection dependent on injection radius and interval thickness; injection rates dependent on permeability
‒ Forecasted cumulative volumes based on a 0.2 psi/ft surface pressure limitation

Parameter P10 Value P50 Value P90 Value

Permeability (md) 6 md 13 md 30 md

Injection Radius (ft) 5,717 ft 8,979 ft 13,314 ft

Cumulative Injection (MMBW) 5.54 MMBW 21.34 MMBW 45.08 MMBW
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Severitas 2 State SWD 1 Modeling Results
Cumulative storage 28.8 MMBW

Pi 1236.0 psi

T 98 F

Water TDS 160000 ppm

Bell Top 2376.9 ft

Bell Thickness 816.7 ft

Bell Porosity 17.0%

Cherry Thickness 1212.2 ft

Cherry Porosity 15.5%

THP 475 psi

Boundary Radius 8979 ft

Cumulative Storage 28.8 MMBW

• Homogenous flow model created to simulate injection rates through 
time

• Inputs were taken from geological log correlations and general RTA 
statistics 

• Injection profiles shown are unconstrained on rate but subject to 
maximum permitted surface pressure (0.2 psi/ft)

Low Case Peak: 3.7 MBWPD
Mid Case Peak: 7.5 MBWPD

High Case Peak: 12.4 MBWPD
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Severitas 2 State SWD 1 Modeling Results
Reservoir Pressure Increases Slowly Over Time

• Reservoir pressure plot shows 
pressure at different depths of 
investigation at different times in 
the well's life (based on P50 
permeability of 13 md)

– Reflects the BHP which would be 
recorded in a theoretical 
observation well placed at a given 
distance away from the injector

• Reservoir pressure increase is 
relatively slow, with a 300-psi 
increase taking more than a 
decade
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Unconstrained Injection Rate vs Time

Injection Rate k = 6 md Injection Rate k = 13 md Injection Rate k = 30 md

Low Case Peak: 8.7 MBWPD
Mid Case Peak: 14.7 MBWPD
High Case Peak: 20.1 MBWPD

Papa Squirrel SWD 1 Modeling Results
Cumulative storage 72.9 MMBW

Pi 2419.2 psi

T 98 F

Water TDS 160000 ppm

Bell Top 4652.9 ft

Bell Thickness 987.2 ft

Bell Porosity 17.5%

Cherry Thickness 1645.4 ft

Cherry Porosity 15.0%

THP 931 psi

Boundary Radius 8979 ft

Cumulative Storage 72.9 MMBW

• Homogenous flow model created to simulate injection rates through 
time

• Inputs were taken from geological log correlations and general RTA 
statistics 

• Injection profiles shown are unconstrained on rate but subject to 
maximum permitted surface pressure (0.2 psi/ft)
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Papa Squirrel SWD 1 Modeling Results
Reservoir Pressure Increases Slowly Over Time

• Reservoir pressure plot shows 
pressure at different depths of 
investigation at different times in 
the well's life (based on P50 
permeability of 13 md)

– Reflects the BHP which would be 
recorded in a theoretical 
observation well placed at a given 
distance away from the injector

• Reservoir pressure increase is 
relatively slow, with a 450-psi 
increase taking more than a 
decade0 yr
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Surface Systems
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SWD Control Logic
Active Monitoring to Ensure Safe Operations

• High-pressure flowlines carry fluids from facility H-pumps to wells for disposal. Flowrate and pressure are 
controlled with 1-2 chokes by a local PLC at the wellsite.

• Well flowrate is constantly monitored by an on-site flowmeter.

• Chokes ensure tubing pressure remains at target ~25 psig below permit. 
– Operator callout issued if pressure increases to or above permit for 30 second. Automatic well shut-in occurs if 

pressure is not lowered within 30 min. 
– Automatic well shut-in will also occur if pressure is greater than 110% of permit pressure for more than 30 

seconds.

• Wellhead controls target minimum required backpressure on the high-pressure water transfer line. The transfer 
line is allowed to pressure up if the additional pressure is required to reach tubing pressure setpoint. If line 
pressure increases above normal operating pressures, protections on the facility side will shut down H-pumps.

• The controls have been designed to work for standalone shallow disposal wells or for a network of wells. 
Networked wells may be all shallow or a combination of shallow and deep.
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SCADA
Continuous Data 

Monitoring

• Data collected by SCADA: flowrate, 
injection pressure, bottom hole 
pressure, control valve pressures, 
casing pressures, temperatures, etc.

• Chevron has integrated operations 
control center where data from all 
facilities and wells are actively 
monitored

• Examples from TX SWD
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Solids Handling
SWD facilities fitted with filtration system to improve injected water quality

• Flush tank (API 12F 750 BBL) collects solids from filter
– Water and solids from the filter flush enter the tank
– Solids settle in the cone bottom
– High level switch for the solids alerts operations when tank cleaning is needed
– Truck connection is provided for solids removal to solid waste facility (similar to drilling tailings and 

recovered frac sand)
– Water from flush tank is routed back to charge pumps
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Engineering Key Takeaways
• SWD wells proposed by Chevron are in the best interests of conservation, prevention of waste, and will not 

impair correlative rights.

• The nearest DMG producers/field to our proposed injectors are depleted.

• The Lamar Limestone is a very competent seal above the DMG; downhole pressures associated with SWD 
operations do not come close to the fracture closure, leak-off, or breakdown pressures of the Lamar.

• DMG SWD well analogs tend to influence the reservoir out to ~1.7 miles, reservoir pressure within that 
radius expected to increase slowly.
– Severitas peak rates estimated between 3.7-12.4 MBWPD and 29 MMBW total storage capacity.
– Papa Squirrel peak rates estimated between 8.7-20.1 MBWPD and 73 MMBW total storage capacity.

• Chevron standard operations feature active monitoring and control logic to ensure safe operations, with real 
time continuous data collection: flowrate, tubing pressure, bhp, temperature, etc.

• SWD facilities fitted with filtration system to improve injected water quality; solids removed to solid waste 
facilities.
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Concluding Remarks 
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Concluding Remarks

• Industry needs produced water (PW) optionality to support continued development in New Mexico

• Deep saltwater disposal (SWD) is contributing to the increase of seismicity in areas of the Permian Basin

• Evidence indicates DMG disposal can be done within the Avalon exclusion zone in a manner that protects correlative 

right and prevents waste.

• DMG disposal can also be done in a manner that is protective of underground sources of drinking water.

• Goals of Chevron's DMG SWD pilot program:

– Evaluate injection conformance of the Delaware Mountain Group

– Monitor injected fluids and identify mitigations to keep water in zone

– Provide open and clear dissemination of data to key stakeholders
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George T. (Tom) Merrifield, Jr., PG 
Chevron USA, 6301 Deauville Blvd, Midland, TX 79706 

Cell: (661) 448-7489; Email:  tommerrifield@chevron.com

G.T. Merrifield, Jr., PG 

EDUCATION:                                                                                                                   
Texas A&M University, College Station, TX May 1976 
 BS in Geology 
Southern Illinois University, Carbondale, IL Aug. 1979 
 MS in Geology:  
Texas A&M University, College Station, TX
 PhD candidate in Geology  No degree 

LICENSES: 
 Registered Geologist, Texas, #10838, 2010 (active) 
 Professional Geologist, California, #9274, 2015 (active) 
 Registered Geologist, Arizona, #33752, 1999 (inactive) 

PROFESSIONAL EXPERIENCE BRIEF: 
Chevron, Midcontinent Business Unit, Midland, TX Mar 22-present 
 SWD DRP Geologist: Permitting, planning and executing all SWD wells in Permian Basin.  
Chevron, San Joaquin Business Unit, Bakersfield, CA Jul 20-Mar 22
 Senior Environmental & Permitting Specialist, Hydrogeology: Addressed UIC regulatory issues both water and steam.
Chevron, San Joaquin Business Unit, Bakersfield, CA Jun 13-Jul 20 
 Asset Development Geologist: Lost Hills Oil Field and addressed CA regulations on frac and UIC permitting.  
Chevron, San Joaquin Business Unit, Bakersfield, CA Oct 12-Jun 13 
 Execution Geologist: Lost Hills/Coalinga Oil Fields water- and steam-flood, 3-yr, 2-rig. 70 well oversight.  
Balmorhea Geoscience Services, Gilbert, AZ Aug. 08-Jun 13 
 Owner, Principal Geologist: water well design/installation/testing; permitting; groundwater flow modeling. 
Fluid Solutions, Phoenix, AZ  Dec. 99-Aug 08 
 Member, Principal Geologist: water well design/install; G&G interpretations; groundwater flow modeling; permitting. 
Arizona Department of Environmental Quality, Phoenix, AZ May 97-Dec. 99 
 Hydrologist III, Aquifer Protection Permitting:  G&G review, monitor well designs and state regulations. 
Delta Environmental, Phoenix, AZ  Feb 97-May 97 
 Environmental Geophysicist: seismic reflection, refraction, gravity, magnetics, and resistivity 
Ocean Drilling Program, College Station, TX  Aug 90-Jun 96 
 Research Assistant: G&G well and core database management; technical writing 
Texas A&M University, College Station, TX Aug 86-Aug 90 
 Graduate Student:  rock fracture, fault, fluid-flow mechanics, surface and subsurface geology 
Exxon Company USA, Midland, TX  May 80-Aug 86 
 Senior Geologist: West Texas Exploration, Operations Geology, Frontier, well log/geophysics interpretations 
Atlantic Richfield Co, Midland, TX and Denver, CO     Summer 76, 77, and 78 
 Summer internships geologist oil and gas exploration 

SKILL EXPERIENCE (some years overlapping): 
 25 years: water regulations of oil and gas, environmental, and water resource. 
 10 years: Underground Injection Control (UIC) permitting in CA, NM, and TX. 
 15 years: oil and gas exploration and asset development with 8 years in Permian Basin. 
 19 years: hydrogeology. 
 Academic background in rock mechanics and structural geology. 
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Jason R. Parizek 
Sr. Earth Scientist, Chevron 

+1 (432) 208-3521 
JRParizek@chevron.com 

Midland, Texas  
 

RELAVENT EXPERIENCE 
 

2023 - Present Sr. Earth Scientist, New Mexico Asset Development  
Chevron, Midland, Tx 

Plan and oversee execution of horizontal well programs. Plan, oversee, 
and conduct technical studies and technology assessments. Mentor and 
provide technical assurance for early career colleagues.  

2021 - 2023 Regional Earth Scientist, Permian Basin 
Chevron, Midland, Tx 

Planned horizontal drilling programs on a cross-functional team. 
Coordinated geosteering operations and teams, selected and called 
casing points, planned and oversaw execution of data collection 
programs. 

2018 - 2021 Sr. Operations Earth Scientist, Delaware Basin Operations  
Chevron, Midland, Tx 

Assessed and planned refrac program, up hole recompletions, fracture 
driven interaction mitigation pilots, and production diagnostics and 
optimization programs with production engineers. 

2016 - 2018 Operations Earth Scientist, San Joaquin Valley, California 
Chevron, McKittrick, Ca 

Planned and executed vertical and horizontal well sidetrack drilling 
programs. Managed the reservoir management and data collection 
program for water and sour gas disposal operations. 

2013 - 2016 Development Geologist, San Joaquin Valley, California 
Chevron, Bakersfield, Ca 

Planned and executed vertical and horizontal well drilling programs in 
heavy oil steam-flooded reservoirs. Executed at wellsite, drilling and 
wireline logging operations as G&G representative. 

 

EDUCATION 
 

December 2013 MSc. Earth Sciences 
San Diego State University, San Diego, California 

May 2012 BSc. Earth Sciences 
San Diego State University, San Diego, California   
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Resume of Bryce Taylor 

Senior PE Advisor
MCBU AD Water Strategy Team

MCBU – Permian Basin Development

Overall Experience:  11.5 years in Chevron/industry 

Work Experience

Water Strategy Petroleum Engineering Advisor for Permian – 2 years 
Reservoir Engineer for Unconventionals in Midland Basin in Permian – 4.5 years 
Production Engineer for Heavy Oil in California – 2.5 years 
Reservoir Engineer for Heavy Oil assets in California – 2.5 years 

Education 

Master’s Degree Petroleum Engineering University of Southern California 2020 
Bachelor’s Degree Mechanical Engineering Brigham Young University 2012  
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Resume of Cody Comiskey 

Current Title: Subsurface Advisor: Chevron MCBU 

Educafion

Texas Tech University, B.S. Geophysics cum laude, 2011 
Baylor University, M.S. Geophysics, Earthquake Seismology, 2013 

Experience  

Anadarko Petroleum Corp 2013-November 2019 
- Onshore development, Marcellus business unit (2013-2016) 

- Global Technical Center, West Africa explorafion and development (2016-2017) 

- Analyfics and modeling – onshore development (2017-2018) 

- Onshore analyfics subsurface supervisor (2019) 

Chevron November 2019-current 
- MCBU subsurface advisor focused on seismicity and produced water management  
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STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
 
APPLICATION OF CHEVRON USA INC. 
TO APPROVE SALT WATER DISPOSAL 
WELL IN LEA COUNTY, NEW MEXICO.    CASE NO. 23686 
 
 

SELF-AFFIRMED DECLARATION OF DEANA M. BENNETT 
 

Deana M. Bennett, attorney in fact and authorized representative of Chevron USA, Inc., 

the Applicant herein, declares as follows: 

1) The above-referenced Application was provided under notice letter, dated July 13, 

2023, and attached hereto, as Exhibit A. 

2) Exhibit B is the mailing list, which show the notice letters were delivered to the 

USPS for mailing on July 13, 2023.   

3) Exhibit C is the certified mailing tracking information, which is automatically 

complied by CertifiedPro, the software Modrall uses to track the mailings.  This spreadsheet 

shows the names and addresses of the parties to whom notice was sent and the status of the 

mailing.  

4) Exhibit D is the Affidavit of Publication from the Hobbs News-Sun, confirming 

that notice of the August 3, 2023 hearing was published on July 16, 2023.  

5) I attest under penalty of perjury under the laws of the State of New Mexico that 

the information provided herein is correct and complete to the best of my knowledge and belief. 

Dated: November 1, 2023 

       

   _________________________________________ 
  Deana M. Bennett  
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USPS Article Number Date Created Reference Number Name 1 Name 2 City State Zip Postage Fees Firm MailBook ID Mailing Status Service Options Mail Delivery Date

9314869904300109867614 2023-07-13 8:58 AM 83420.0047 Papa Mewbourne Oil Company Tim Harrington Tyler TX 75711 2.31 6.55 249130 Delivered Return Receipt - Electronic, Certified Mail 2023-07-18 8:56 AM

9314869904300109867607 2023-07-13 8:58 AM 83420.0047 Papa Atlas OBO Energy LP Houston TX 77056 2.31 6.55 249130 Delivered Return Receipt - Electronic, Certified Mail 2023-07-17 12:14 PM

9314869904300109867591 2023-07-13 8:58 AM 83420.0047 Papa Royalty Clearinghouse 2003 LLC Austin TX 78701 2.31 6.55 249130 Lost Return Receipt - Electronic, Certified Mail

9314869904300109867584 2023-07-13 8:58 AM 83420.0047 Papa NGL Water Solutions Permian LLC Denver CO 80220 2.31 6.55 249130 Delivered Return Receipt - Electronic, Certified Mail 2023-07-19 3:37 PM

9314869904300109867577 2023-07-13 8:58 AM 83420.0047 Papa United States of America Bureau of Land ManagementSanta Fe NM 87508 2.31 6.55 249130 Delivered Return Receipt - Electronic, Certified Mail 2023-07-17 1:11 PM

Transaction Report Details - CertifiedPro.net

Firm Mail Book ID= 249130

Generated: 11/1/2023 8:11:31 AM
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STATE OF NEW MEXICO 
ENERGY, MINERALS AND NATURAL RESOURCES DEPARTMENT 

OIL CONSERVATION DIVISION 
 
APPLICATION OF CHEVRON USA INC. 
TO APPROVE SALT WATER DISPOSAL 
WELL IN EDDY COUNTY, NEW MEXICO.    CASE NO. 23687 
 
 

SELF-AFFIRMED DECLARATION OF DEANA M. BENNETT 
 

Deana M. Bennett, attorney in fact and authorized representative of Chevron USA, Inc., 

the Applicant herein, declares as follows: 

1) The above-referenced Application was provided under notice letter, dated July 13, 

2023, and attached hereto, as Exhibit A. 

2) Exhibit B is the mailing list, which show the notice letters were delivered to the 

USPS for mailing on July 13, 2023.   

3) Exhibit C is the certified mailing tracking information, which is automatically 

complied by CertifiedPro, the software Modrall uses to track the mailings.  This spreadsheet 

shows the names and addresses of the parties to whom notice was sent and the status of the 

mailing.  

4) Exhibit D is the Affidavit of Publication from the Carlsbad Current Argus, 

confirming that notice of the August 3, 2023 hearing was published on July 19, 2023.  

5) I attest under penalty of perjury under the laws of the State of New Mexico that 

the information provided herein is correct and complete to the best of my knowledge and belief. 

Dated: November 1, 2023 

       

   _________________________________________ 
  Deana M. Bennett  
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USPS Article Number Date Created Reference Number Name 1 Name 2 City State Zip Mailing Status Service Options Mail Delivery Date

9314869904300109880163 2023-07-13 11:11 AM 83420.0047 severi Mewbourne Oil Company Tim Harrington Tyler TX 75711 Delivered Return Receipt - Electronic, Certified Mail 2023-07-18 8:56 AM

9314869904300109880156 2023-07-13 11:11 AM 83420.0047 severi COG Operating  Midland TX 79701 Delivered Return Receipt - Electronic, Certified Mail 2023-07-18 12:00 AM

9314869904300109880149 2023-07-13 11:11 AM 83420.0047 severi New Mexico State Land Office Santa Fe NM 87504 Delivered Return Receipt - Electronic, Certified Mail 2023-07-17 10:27 AM

9314869904300109880132 2023-07-13 11:11 AM 83420.0047 severi United States of America Bureau of Land ManagementSanta Fe NM 87508 Delivered Return Receipt - Electronic, Certified Mail 2023-07-17 1:11 PM

Transaction Report Details - CertifiedPro.net

Firm Mail Book ID= 249154

Generated: 11/1/2023 9:06:39 AM
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