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State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

Form C­101
August 1, 2011

Permit  374739

APPLICATION FOR PERMIT TO DRILL, RE­ENTER, DEEPEN, PLUGBACK, OR ADD A ZONE
1. Operator Name and Address

Permian Resources Operating, LLC
300 N. Marienfeld St Ste 1000
Midland, TX 79701

2. OGRID Number

372165
3. API Number

30­015­55679
4. Property Code

335404
5. Property Name

CAVEMAN
6. Well No.

424H

7. Surface Location
UL ­ Lot

L
Section

8
Township

22S
Range

27E
Lot Idn

L
Feet From

2437
N/S Line

S
Feet From

480
E/W Line

W
County

Eddy

8. Proposed Bottom Hole Location
UL ­ Lot

M
Section

12
Township

22S
Range

26E
Lot Idn

M
Feet From

660
N/S Line

S
Feet From

330
E/W Line

W
County

Eddy

9. Pool Information
PURPLE SAGE;WOLFCAMP (GAS) 98220

Additional Well Information
11. Work Type

New Well
12. Well Type

GAS
13. Cable/Rotary 14. Lease Type

State
15. Ground Level Elevation

3103
16. Multiple

N
17. Proposed Depth

19591
18. Formation

Wolfcamp
19. Contractor 20. Spud Date

1/7/2025
Depth to Ground water Distance from nearest fresh water well Distance to nearest surface water

 We will be using a closed­loop system in lieu of lined pits

21. Proposed Casing and Cement Program
Type Hole Size Casing Size Casing Weight/ft Setting Depth Sacks of Cement Estimated TOC

Surf 17.5 13.375 54.5 300 240 0
Int1 12.25 9.625 36 1975 500 0
Prod 7.875 5.5 20 19591 1360 9135
Prod 8.75 5.5 20 9885 480 1475

Casing/Cement Program: Additional Comments
DV Tool Contingency Plan Request Anticipated DVT Placement: ~1450’ cement Details – Cement volumes will be adjusted accordingly based on DVT Placement. Planned TOC:
Surface. Stage 1 (intermediate she to DVT) Lead: 100sx (54.3bbls) Cl C, 11ppg, 3.05 cf/sx cmt (120% excess) Additives: 100% ProLiteCH+5PPS Plexcredit STE+2%SMS+0.1% R­
1300+0.25% MagBond+3PPS Gilsonite+0.005GPS TOC: 1450’ (DVT) Tail: 255sx (62.2bbl) Cl C, 14.8ppg, 1.37cf/sx cmt (30% excess) Additives: +5% Salt+0.25% MagBond+0.005GPS
TOC: 1500’ Stage 2 (DVT to Surface) Lead: 270 sx (5146.7bbls) Cl C, 11ppg, 3.05 cf/sx cmt (300% excess) Additives: 100% ProLiteCH+5PPS Plexcredit STE+2%SMS+0.1% R­
1300+0.25% MagBond+3PPS Gilsonite+0.005GPS TOC: Surface Tail: 165sx (39.1bbl) Cl C, 14.8ppg, 1.33cf/sx cmt (40% excess) Additives: +5% Salt+0.25% MagBond+0.005GPS
TOC: 1450’ (DVT) 

22. Proposed Blowout Prevention Program
Type Working Pressure Test Pressure Manufacturer

Double Ram 5000 5000

23. I hereby certify that the information given above is true and complete to the best of my
knowledge and belief. 
I further certify I have complied with 19.15.14.9 (A) NMAC    and/or 19.15.14.9 (B) NMAC
, if applicable.

Signature:

OIL CONSERVATION DIVISION

Printed Name: Electronically filed by Stephanie Rabadue Approved By: Ward Rikala

Title: Regulatory Manager Title: Petroleum Specialist Supervisor

Email Address: stephanie.rabadue@permianres.com Approved Date: 11/6/2024 Expiration Date: 11/6/2026

Date: 10/10/2024 Phone: 432­260­4388 Conditions of Approval Attached



Date: 8/15/24

C-102

Submit Electronically
Via OCD Permitting

State of New Mexico
Energy, Minerals & Natural Resources Department

OIL CONSERVATION DIVISION

Revised July 9, 2024

Submittal
Type:

WELL LOCATION INFORMATION

API Number Pool Code Pool Name

Property Code Property Name Well Number

OGRID No. Operator Name Ground Level Elevation

Surface Location
UL Section Township Range Lot Ft. from N/S Ft. from E/W Latitude Longitude County

Bottom Hole Location
UL Section Township Range Lot Ft. from N/S Ft. from E/W Latitude Longitude County

Dedicated Acres Infill or Defining Well Defining Well API Overlapping Spacing Unit (Y/N) Consolidation Code

Order Numbers. Well setbacks are under Common Ownership: ☐Yes ☐No

Kick Off Point (KOP)
UL Section Township Range Lot Ft. from N/S Ft. from E/W Latitude Longitude County

First Take Point (FTP)
UL Section Township Range Lot Ft. from N/S Ft. from E/W Latitude Longitude County

Last Take Point (LTP)
UL Section Township Range Lot Ft. from N/S Ft. from E/W Latitude Longitude County

Unitized Area or Area of Uniform Interest Spacing Unit Type ☐ Horizontal ☐ Vertical Ground Floor Elevation:

OPERATOR CERTIFICATIONS SURVEYOR CERTIFICATIONS

Signature                                                               Date Signature and Seal of Professional Surveyor

Printed Name

Email Address

Certificate Number Date of Survey

Note: No allowable will be assigned to this completion until all interests have been consolidated or a non-standard unit has been approved by the division.

I hereby certify that the information contained herein is true and complete to the
best of my knowledge and belief, and, if the well is a vertical or directional well,
that this organization either owns a working interest or unleased mineral interest
in the land including the proposed bottom hole location or has a right to drill this
well at this location pursuant to a contract with an owner of a working interest or
unleased  mineral interest, or to a voluntary pooling agreement or a compulsory
pooling order heretofore entered by the division.

If this well is a horizontal well, I further certify that this organization has received
the consent of at least one lessee or owner of a working interest or unleased
mineral interest in each tract (in the target pool or formation) in which any part of
the well’s completed interval will be located or obtained a compulsory pooling
order from the division.

I hereby certify that the well location shown on this plat was plotted from field notes of
actual surveys made by me or under my supervision, and that the same is true and
correct to the best of my belief.

L EDDY480' FWL27 E22 S8 2,437' FSL 32.406697 -104.218744

EDDY

CAVEMAN 424H

3,103'

☐ Initial Submittal
☐ Amended Report

☐ As Drilled

12177 7/27/2024

Surface Owner: ☐ State  ☐ Fee  ☐ Tribal ☐ Federal ☐ State  ☐ Fee  ☐ Tribal ☐ FederalMineral Owner:
372165 PERMIAN RESOURCES OPERATING, LLC

M EDDY330' FWL26 E22 S12 660' FSL 32.401709 -104.253981

EDDYL EDDY480' FWL27 E22 S8 2,437' FSL 32.406697 -104.218744

EDDYP EDDY330' FEL27 E22 S7 660' FSL 32.401796 -104.221343

EDDYM EDDY330' FWL26 E22 S12 660' FSL 32.401709 -104.253981

AutoCAD SHX Text
12177

Cassie Evans
Typewriter
98220

Cassie Evans
Typewriter
Purple Sage; Wolfcamp

Cassie Evans
Typewriter
638.39

Cassie Evans
Typewriter
Cassie.Evans@permianres.com

Cassie Evans
Typewriter
Cassie Evans 

Cassie Evans
Typewriter
9/29/24



FEE

ELEV. = 3,103'

SURFACE HOLE LOCATION
& KICK-OFF POINT

2,437' FSL & 480' FWL

NAD 83 X = 576,701.02'
NAD 83 Y = 511,706.68'

NAD 83 LAT = 32.406697°
NAD 83 LONG = -104.218744°

FIRST TAKE POINT &
PENETRATION POINT 1

660' FSL & 330' FEL

NAD 83 X = 575,900.85'
NAD 83 Y = 509,922.92'

NAD 83 LAT = 32.401796°
NAD 83 LONG = -104.221343°

LAST TAKE POINT &
BOTTOM HOLE LOCATION

660' FSL & 330' FWL
NAD 83 X = 565,827.95'
NAD 83 Y = 509,882.04'

NAD 83 LAT = 32.401709°
NAD 83 LONG = -104.253981°

ACREAGE DEDICATION PLATS

This grid represents a standard section. You may superimpose a non-standard section, or larger area, over this grid. Operators must outline the dedicated
acreage in a red box, clearly show the well surface location and bottom hole location, if it is directionally drilled, with the dimensions from the section lines in
the cardinal directions. If this is a horizontal wellbore show on this plat the location of the First Take Point and Last Take Point, and the point within the
Completed interval (other than the First Take Point or Last Take Point) that is closest to any outer boundary of the tract.

Surveyors shall use the latest United States government survey or dependent resurvey. Well locations will be in reference to the New Mexico Principal
Meridian. If the land is not surveyed, contact the OCD Engineering Bureau. Independent subdivision surveys will not be acceptable.

CORNER COORDINATES
NEW MEXICO EAST - NAD 83

A

B

C

D

E

F

G

H

I

J

K

CALCULATED CORNER
N:514,529.96' E:565,503.26'

CALCULATED CORNER
N:514,526.57' E:568,203.80'

CALCULATED CORNER
N:514,523.18' E:570,904.33'

CALCULATED CORNER
N:514,539.63' E:573,555.46'

CALCULATED CORNER
N:514,556.09' E:576,206.59'

CALCULATED CORNER
N:511,910.96' E:576,220.44'

CALCULATED CORNER
N:509,265.84' E:576,234.30'

CALCULATED CORNER
N:509,242.27' E:573,570.94'

NAIL
N:509,218.70' E:570,907.59'

CAPPED IRON ROD
N:509,234.69' E:568,189.28'

CALCULATED CORNER
N:509,220.26' E:565,497.19'

L CALCULATED CORNER
N:511,875.11' E:565,500.23'

M CALCULATED CORNER
N:511,870.94' E:570,905.96'
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District I
1625 N. French Dr., Hobbs, NM 88240
Phone:(575) 393­6161 Fax:(575) 393­0720

District II
811 S. First St., Artesia, NM 88210
Phone:(575) 748­1283 Fax:(575) 748­9720

District III
1000 Rio Brazos Rd., Aztec, NM 87410
Phone:(505) 334­6178 Fax:(505) 334­6170

District IV
1220 S. St Francis Dr., Santa Fe, NM 87505
Phone:(505) 476­3470 Fax:(505) 476­3462

State of New Mexico
Energy, Minerals and Natural Resources

Oil Conservation Division
1220 S. St Francis Dr.
Santa Fe, NM 87505

Form APD Conditions

Permit  374739

PERMIT CONDITIONS OF APPROVAL
Operator Name and Address:

Permian Resources Operating, LLC [372165]
300 N. Marienfeld St Ste 1000
Midland, TX 79701

API Number:

30­015­55679
Well:

CAVEMAN #424H

OCD
Reviewer

Condition

pkautz File As Drilled C­102 and a directional Survey with C­104 completion packet.

pkautz Pit construction and closure must satisfy all requirements of operators approved plan.

pkautz If using a pit for drilling and completion operations, must have an approved pit from prior to spudding the well.

pkautz Once the well is spud, to prevent ground water contamination through whole or partial conduits from the surface, the operator shall drill without interruption through the fresh
water zone or zones and shall immediately set in cement the water protection string.

pkautz Oil base muds are not to be used until fresh water zones are cased and cemented providing isolation from the oil or diesel. This includes synthetic oils. Oil based mud,
drilling fluids and solids must be contained in a steel closed loop system.

pkautz Notify the OCD 24 hours prior to casing & cement.

pkautz A [C­103] Sub. Drilling (C­103N) is required within (10) days of spud.

pkautz Cement is required to circulate on both surface and intermediate1 strings of casing.

pkautz If cement does not circulate on any string, a Cement Bond Log (CBL) is required for that string of casing.

















Standard Planning Report - Geographic

04 September, 2024

Plan: PWP0

NEW MEXICO
(SP) EDDY

CAVEMAN PROJECT

CAVEMAN 424H

OWB



Planning Report - Geographic

Well CAVEMAN 424HLocal Co-ordinate Reference:Database: Compass_17

KB @ 3133.0usftTVD Reference:NEW MEXICOCompany:

KB @ 3133.0usftMD Reference:(SP) EDDYProject:

GridNorth Reference:CAVEMAN PROJECTSite:

Minimum CurvatureSurvey Calculation Method:CAVEMAN 424HWell:

OWBWellbore:

PWP0Design:

Map System:

Geo Datum:

Project

Map Zone:

System Datum:US State Plane 1983

North American Datum 1983

(SP) EDDY

New Mexico Eastern Zone

Mean Sea Level

Site Position:

From:

Site

Latitude:

Longitude:

Position Uncertainty:

Northing:

Easting:

CAVEMAN PROJECT

Map

Slot Radius:0.0 usft

usft

usft

"

512,055.14

576,702.31

13-3/16

32° 24' 27.558 N

104° 13' 7.460 W

Well

Well Position

Longitude:

Latitude:

Easting:

Northing:

+E/-W

+N/-S

Position Uncertainty Ground Level:

CAVEMAN 424H

Wellhead Elevation:0.0

0.0

0.0

511,706.68

576,701.02

32° 24' 24.110 N

104° 13' 7.480 W

3,103.0

usft

usft

usft

usft

usft

usft usft

°0.06Grid Convergence:

Wellbore

Declination

(°)

Field Strength

(nT)

Sample Date Dip Angle

(°)

OWB

Model NameMagnetics

IGRF200510 12/31/2009 8.06 60.30 48,832.70155297

Phase:Version:

Audit Notes:

Design PWP0

PROTOTYPE

Vertical Section: Depth From (TVD)

(usft)

+N/-S

(usft)

Direction

(°)

+E/-W

(usft)

Tie On Depth: 0.0

260.470.00.00.0

Plan Survey Tool Program

RemarksTool NameSurvey (Wellbore)

Date 9/4/2024

Depth To

(usft)

Depth From

(usft)

MWD

OWSG_Rev2_ MWD - Standard

PWP0 (OWB)1 0.0 19,590.7

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

TFO

(°)

+N/-S

(usft)

Measured

Depth

(usft)

Vertical 

Depth

(usft)

Dogleg

Rate

(°/100usft)

Build

Rate

(°/100usft)

Turn

Rate

(°/100usft)

Plan Sections

Target

0.000.000.000.000.00.00.00.000.000.0

0.000.000.000.000.00.01,000.00.000.001,000.0

201.150.002.002.00-36.0-93.01,749.4201.1515.161,758.2

0.000.000.000.00-654.2-1,690.78,070.6201.1515.168,307.5

180.000.00-2.002.00-690.2-1,783.88,820.00.000.009,065.7

0.000.000.000.00-690.2-1,783.88,889.50.000.009,135.2

269.77-12.0312.0012.00-1,167.7-1,785.79,367.0269.7790.009,885.2

0.000.000.000.00-10,873.1-1,824.69,367.0269.7790.0019,590.7 BHL-CAVEMAN 424H

9/4/2024  9:41:42AM COMPASS 5000.17 Build 03 Page 2



Planning Report - Geographic

Well CAVEMAN 424HLocal Co-ordinate Reference:Database: Compass_17

KB @ 3133.0usftTVD Reference:NEW MEXICOCompany:

KB @ 3133.0usftMD Reference:(SP) EDDYProject:

GridNorth Reference:CAVEMAN PROJECTSite:

Minimum CurvatureSurvey Calculation Method:CAVEMAN 424HWell:

OWBWellbore:

PWP0Design:

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Map

Northing

(usft)

Map

Easting

(usft)

+N/-S

(usft) Latitude Longitude

Planned Survey

Vertical 

Depth

(usft)

0.0 0.00 0.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

100.0 0.00 100.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

200.0 0.00 200.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

300.0 0.00 300.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

400.0 0.00 400.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

500.0 0.00 500.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

600.0 0.00 600.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

700.0 0.00 700.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

800.0 0.00 800.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

900.0 0.00 900.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

1,000.0 0.00 1,000.0 0.0 0.00.00 576,701.02511,706.68 32° 24' 24.110 N 104° 13' 7.480 W

Start Build 2.00

1,100.0 2.00 1,100.0 -1.6 -0.6201.15 576,700.39511,705.05 32° 24' 24.094 N 104° 13' 7.487 W

1,200.0 4.00 1,199.8 -6.5 -2.5201.15 576,698.50511,700.17 32° 24' 24.045 N 104° 13' 7.509 W

1,300.0 6.00 1,299.5 -14.6 -5.7201.15 576,695.36511,692.05 32° 24' 23.965 N 104° 13' 7.546 W

1,400.0 8.00 1,398.7 -26.0 -10.1201.15 576,690.96511,680.68 32° 24' 23.853 N 104° 13' 7.598 W

1,500.0 10.00 1,497.5 -40.6 -15.7201.15 576,685.32511,666.09 32° 24' 23.708 N 104° 13' 7.664 W

1,600.0 12.00 1,595.6 -58.4 -22.6201.15 576,678.43511,648.30 32° 24' 23.532 N 104° 13' 7.744 W

1,658.1 13.16 1,652.4 -70.2 -27.2201.15 576,673.86511,636.49 32° 24' 23.415 N 104° 13' 7.798 W

Start 7465.2 hold at 1658.1 MD

1,700.0 14.00 1,693.1 -79.4 -30.7201.15 576,670.31511,627.32 32° 24' 23.325 N 104° 13' 7.839 W

1,758.2 15.16 1,749.4 -93.0 -36.0201.15 576,665.03511,613.66 32° 24' 23.190 N 104° 13' 7.901 W

1,800.0 15.16 1,789.7 -103.2 -39.9201.15 576,661.08511,603.46 32° 24' 23.089 N 104° 13' 7.947 W

1,900.0 15.16 1,886.2 -127.6 -49.4201.15 576,651.64511,579.06 32° 24' 22.847 N 104° 13' 8.058 W

2,000.0 15.16 1,982.8 -152.0 -58.8201.15 576,642.20511,554.67 32° 24' 22.606 N 104° 13' 8.168 W

2,100.0 15.16 2,079.3 -176.4 -68.3201.15 576,632.76511,530.27 32° 24' 22.365 N 104° 13' 8.278 W

2,200.0 15.16 2,175.8 -200.8 -77.7201.15 576,623.32511,505.88 32° 24' 22.123 N 104° 13' 8.389 W

2,300.0 15.16 2,272.3 -225.2 -87.1201.15 576,613.88511,481.48 32° 24' 21.882 N 104° 13' 8.499 W

2,400.0 15.16 2,368.8 -249.6 -96.6201.15 576,604.45511,457.09 32° 24' 21.641 N 104° 13' 8.610 W

2,500.0 15.16 2,465.4 -274.0 -106.0201.15 576,595.01511,432.69 32° 24' 21.400 N 104° 13' 8.720 W

2,600.0 15.16 2,561.9 -298.4 -115.5201.15 576,585.57511,408.30 32° 24' 21.158 N 104° 13' 8.830 W

2,700.0 15.16 2,658.4 -322.8 -124.9201.15 576,576.13511,383.90 32° 24' 20.917 N 104° 13' 8.941 W

2,800.0 15.16 2,754.9 -347.2 -134.3201.15 576,566.69511,359.50 32° 24' 20.676 N 104° 13' 9.051 W

2,900.0 15.16 2,851.4 -371.6 -143.8201.15 576,557.25511,335.11 32° 24' 20.434 N 104° 13' 9.162 W

3,000.0 15.16 2,947.9 -396.0 -153.2201.15 576,547.81511,310.71 32° 24' 20.193 N 104° 13' 9.272 W

3,100.0 15.16 3,044.5 -420.4 -162.7201.15 576,538.37511,286.32 32° 24' 19.952 N 104° 13' 9.382 W

3,200.0 15.16 3,141.0 -444.8 -172.1201.15 576,528.93511,261.92 32° 24' 19.710 N 104° 13' 9.493 W

3,300.0 15.16 3,237.5 -469.2 -181.5201.15 576,519.49511,237.53 32° 24' 19.469 N 104° 13' 9.603 W

3,400.0 15.16 3,334.0 -493.5 -191.0201.15 576,510.05511,213.13 32° 24' 19.228 N 104° 13' 9.714 W

3,500.0 15.16 3,430.5 -517.9 -200.4201.15 576,500.61511,188.74 32° 24' 18.986 N 104° 13' 9.824 W

3,600.0 15.16 3,527.1 -542.3 -209.8201.15 576,491.17511,164.34 32° 24' 18.745 N 104° 13' 9.935 W

3,700.0 15.16 3,623.6 -566.7 -219.3201.15 576,481.73511,139.95 32° 24' 18.504 N 104° 13' 10.045 W

3,800.0 15.16 3,720.1 -591.1 -228.7201.15 576,472.29511,115.55 32° 24' 18.263 N 104° 13' 10.155 W

3,900.0 15.16 3,816.6 -615.5 -238.2201.15 576,462.86511,091.16 32° 24' 18.021 N 104° 13' 10.266 W

4,000.0 15.16 3,913.1 -639.9 -247.6201.15 576,453.42511,066.76 32° 24' 17.780 N 104° 13' 10.376 W

4,100.0 15.16 4,009.6 -664.3 -257.0201.15 576,443.98511,042.37 32° 24' 17.539 N 104° 13' 10.487 W

4,200.0 15.16 4,106.2 -688.7 -266.5201.15 576,434.54511,017.97 32° 24' 17.297 N 104° 13' 10.597 W

4,300.0 15.16 4,202.7 -713.1 -275.9201.15 576,425.10510,993.58 32° 24' 17.056 N 104° 13' 10.707 W

4,400.0 15.16 4,299.2 -737.5 -285.4201.15 576,415.66510,969.18 32° 24' 16.815 N 104° 13' 10.818 W

4,500.0 15.16 4,395.7 -761.9 -294.8201.15 576,406.22510,944.79 32° 24' 16.573 N 104° 13' 10.928 W

4,600.0 15.16 4,492.2 -786.3 -304.2201.15 576,396.78510,920.39 32° 24' 16.332 N 104° 13' 11.039 W

4,700.0 15.16 4,588.8 -810.7 -313.7201.15 576,387.34510,896.00 32° 24' 16.091 N 104° 13' 11.149 W

4,800.0 15.16 4,685.3 -835.1 -323.1201.15 576,377.90510,871.60 32° 24' 15.849 N 104° 13' 11.259 W

4,900.0 15.16 4,781.8 -859.5 -332.6201.15 576,368.46510,847.21 32° 24' 15.608 N 104° 13' 11.370 W
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5,000.0 15.16 4,878.3 -883.9 -342.0201.15 576,359.02510,822.81 32° 24' 15.367 N 104° 13' 11.480 W

5,100.0 15.16 4,974.8 -908.3 -351.4201.15 576,349.58510,798.42 32° 24' 15.125 N 104° 13' 11.591 W

5,200.0 15.16 5,071.3 -932.7 -360.9201.15 576,340.14510,774.02 32° 24' 14.884 N 104° 13' 11.701 W

5,300.0 15.16 5,167.9 -957.1 -370.3201.15 576,330.70510,749.63 32° 24' 14.643 N 104° 13' 11.812 W

5,400.0 15.16 5,264.4 -981.5 -379.8201.15 576,321.26510,725.23 32° 24' 14.402 N 104° 13' 11.922 W

5,500.0 15.16 5,360.9 -1,005.8 -389.2201.15 576,311.83510,700.84 32° 24' 14.160 N 104° 13' 12.032 W

5,600.0 15.16 5,457.4 -1,030.2 -398.6201.15 576,302.39510,676.44 32° 24' 13.919 N 104° 13' 12.143 W

5,700.0 15.16 5,553.9 -1,054.6 -408.1201.15 576,292.95510,652.05 32° 24' 13.678 N 104° 13' 12.253 W

5,800.0 15.16 5,650.5 -1,079.0 -417.5201.15 576,283.51510,627.65 32° 24' 13.436 N 104° 13' 12.364 W

5,900.0 15.16 5,747.0 -1,103.4 -427.0201.15 576,274.07510,603.26 32° 24' 13.195 N 104° 13' 12.474 W

6,000.0 15.16 5,843.5 -1,127.8 -436.4201.15 576,264.63510,578.86 32° 24' 12.954 N 104° 13' 12.584 W

6,100.0 15.16 5,940.0 -1,152.2 -445.8201.15 576,255.19510,554.46 32° 24' 12.712 N 104° 13' 12.695 W

6,200.0 15.16 6,036.5 -1,176.6 -455.3201.15 576,245.75510,530.07 32° 24' 12.471 N 104° 13' 12.805 W

6,300.0 15.16 6,133.0 -1,201.0 -464.7201.15 576,236.31510,505.67 32° 24' 12.230 N 104° 13' 12.916 W

6,400.0 15.16 6,229.6 -1,225.4 -474.2201.15 576,226.87510,481.28 32° 24' 11.988 N 104° 13' 13.026 W

6,500.0 15.16 6,326.1 -1,249.8 -483.6201.15 576,217.43510,456.88 32° 24' 11.747 N 104° 13' 13.136 W

6,600.0 15.16 6,422.6 -1,274.2 -493.0201.15 576,207.99510,432.49 32° 24' 11.506 N 104° 13' 13.247 W

6,700.0 15.16 6,519.1 -1,298.6 -502.5201.15 576,198.55510,408.09 32° 24' 11.265 N 104° 13' 13.357 W

6,800.0 15.16 6,615.6 -1,323.0 -511.9201.15 576,189.11510,383.70 32° 24' 11.023 N 104° 13' 13.468 W

6,900.0 15.16 6,712.2 -1,347.4 -521.3201.15 576,179.67510,359.30 32° 24' 10.782 N 104° 13' 13.578 W

7,000.0 15.16 6,808.7 -1,371.8 -530.8201.15 576,170.24510,334.91 32° 24' 10.541 N 104° 13' 13.688 W

7,100.0 15.16 6,905.2 -1,396.2 -540.2201.15 576,160.80510,310.51 32° 24' 10.299 N 104° 13' 13.799 W

7,200.0 15.16 7,001.7 -1,420.6 -549.7201.15 576,151.36510,286.12 32° 24' 10.058 N 104° 13' 13.909 W

7,300.0 15.16 7,098.2 -1,445.0 -559.1201.15 576,141.92510,261.72 32° 24' 9.817 N 104° 13' 14.020 W

7,400.0 15.16 7,194.7 -1,469.4 -568.5201.15 576,132.48510,237.33 32° 24' 9.575 N 104° 13' 14.130 W

7,500.0 15.16 7,291.3 -1,493.7 -578.0201.15 576,123.04510,212.93 32° 24' 9.334 N 104° 13' 14.241 W

7,600.0 15.16 7,387.8 -1,518.1 -587.4201.15 576,113.60510,188.54 32° 24' 9.093 N 104° 13' 14.351 W

7,700.0 15.16 7,484.3 -1,542.5 -596.9201.15 576,104.16510,164.14 32° 24' 8.851 N 104° 13' 14.461 W

7,800.0 15.16 7,580.8 -1,566.9 -606.3201.15 576,094.72510,139.75 32° 24' 8.610 N 104° 13' 14.572 W

7,900.0 15.16 7,677.3 -1,591.3 -615.7201.15 576,085.28510,115.35 32° 24' 8.369 N 104° 13' 14.682 W

8,000.0 15.16 7,773.9 -1,615.7 -625.2201.15 576,075.84510,090.96 32° 24' 8.127 N 104° 13' 14.793 W

8,100.0 15.16 7,870.4 -1,640.1 -634.6201.15 576,066.40510,066.56 32° 24' 7.886 N 104° 13' 14.903 W

8,200.0 15.16 7,966.9 -1,664.5 -644.1201.15 576,056.96510,042.17 32° 24' 7.645 N 104° 13' 15.013 W

8,307.5 15.16 8,070.6 -1,690.7 -654.2201.15 576,046.82510,015.94 32° 24' 7.386 N 104° 13' 15.132 W

8,400.0 13.31 8,160.3 -1,712.0 -662.4201.15 576,038.61509,994.72 32° 24' 7.176 N 104° 13' 15.228 W

8,500.0 11.31 8,258.0 -1,731.8 -670.1201.15 576,030.91509,974.84 32° 24' 6.979 N 104° 13' 15.318 W

8,600.0 9.31 8,356.4 -1,748.5 -676.6201.15 576,024.45509,958.14 32° 24' 6.814 N 104° 13' 15.394 W

8,700.0 7.31 8,455.3 -1,762.0 -681.8201.15 576,019.23509,944.66 32° 24' 6.680 N 104° 13' 15.455 W

8,800.0 5.31 8,554.7 -1,772.3 -685.8201.15 576,015.27509,934.40 32° 24' 6.579 N 104° 13' 15.501 W

8,900.0 3.31 8,654.4 -1,779.3 -688.5201.15 576,012.55509,927.39 32° 24' 6.510 N 104° 13' 15.533 W

9,000.0 1.31 8,754.3 -1,783.1 -689.9201.15 576,011.09509,923.62 32° 24' 6.472 N 104° 13' 15.550 W

9,065.7 0.00 8,820.0 -1,783.8 -690.20.00 576,010.82509,922.92 32° 24' 6.465 N 104° 13' 15.553 W

9,100.0 0.00 8,854.3 -1,783.8 -690.20.00 576,010.82509,922.92 32° 24' 6.465 N 104° 13' 15.553 W

9,123.3 0.00 8,877.6 -1,783.8 -690.20.00 576,010.82509,922.92 32° 24' 6.465 N 104° 13' 15.553 W

Start DLS 12.00 TFO 79.53

9,135.2 0.00 8,889.5 -1,783.8 -690.20.00 576,010.82509,922.92 32° 24' 6.465 N 104° 13' 15.553 W

9,150.0 1.78 8,904.3 -1,783.8 -690.4269.77 576,010.59509,922.92 32° 24' 6.465 N 104° 13' 15.556 W

9,175.0 4.78 8,929.3 -1,783.8 -691.9269.77 576,009.16509,922.91 32° 24' 6.465 N 104° 13' 15.572 W

9,200.0 7.78 8,954.1 -1,783.8 -694.6269.77 576,006.43509,922.90 32° 24' 6.465 N 104° 13' 15.604 W

9,225.0 10.78 8,978.8 -1,783.8 -698.6269.77 576,002.40509,922.89 32° 24' 6.465 N 104° 13' 15.651 W

9,250.0 13.78 9,003.2 -1,783.8 -703.9269.77 575,997.08509,922.87 32° 24' 6.465 N 104° 13' 15.713 W

9,275.0 16.78 9,027.3 -1,783.8 -710.5269.77 575,990.49509,922.84 32° 24' 6.465 N 104° 13' 15.790 W

9,300.0 19.78 9,051.1 -1,783.9 -718.4269.77 575,982.65509,922.81 32° 24' 6.465 N 104° 13' 15.882 W

9,325.0 22.78 9,074.4 -1,783.9 -727.4269.77 575,973.58509,922.77 32° 24' 6.464 N 104° 13' 15.987 W
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9,350.0 25.78 9,097.2 -1,784.0 -737.7269.77 575,963.30509,922.73 32° 24' 6.464 N 104° 13' 16.107 W

9,375.0 28.78 9,119.4 -1,784.0 -749.2269.77 575,951.85509,922.68 32° 24' 6.464 N 104° 13' 16.241 W

9,400.0 31.78 9,141.0 -1,784.0 -761.8269.77 575,939.24509,922.63 32° 24' 6.463 N 104° 13' 16.388 W

9,425.0 34.78 9,161.9 -1,784.1 -775.5269.77 575,925.53509,922.58 32° 24' 6.463 N 104° 13' 16.548 W

9,450.0 37.78 9,182.0 -1,784.2 -790.3269.77 575,910.73509,922.52 32° 24' 6.462 N 104° 13' 16.721 W

9,475.0 40.78 9,201.4 -1,784.2 -806.1269.77 575,894.91509,922.46 32° 24' 6.462 N 104° 13' 16.905 W

9,500.0 43.78 9,219.9 -1,784.3 -822.9269.77 575,878.09509,922.39 32° 24' 6.461 N 104° 13' 17.101 W

9,525.0 46.78 9,237.4 -1,784.4 -840.7269.77 575,860.33509,922.32 32° 24' 6.461 N 104° 13' 17.308 W

9,550.0 49.78 9,254.1 -1,784.4 -859.4269.77 575,841.67509,922.24 32° 24' 6.460 N 104° 13' 17.526 W

9,575.0 52.78 9,269.7 -1,784.5 -878.9269.77 575,822.17509,922.16 32° 24' 6.460 N 104° 13' 17.754 W

9,600.0 55.78 9,284.3 -1,784.6 -899.1269.77 575,801.87509,922.08 32° 24' 6.459 N 104° 13' 17.990 W

9,625.0 58.78 9,297.8 -1,784.7 -920.2269.77 575,780.84509,922.00 32° 24' 6.459 N 104° 13' 18.236 W

9,650.0 61.78 9,310.2 -1,784.8 -941.9269.77 575,759.14509,921.91 32° 24' 6.458 N 104° 13' 18.489 W

9,675.0 64.78 9,321.5 -1,784.9 -964.2269.77 575,736.81509,921.82 32° 24' 6.457 N 104° 13' 18.749 W

9,700.0 67.78 9,331.5 -1,785.0 -987.1269.77 575,713.92509,921.73 32° 24' 6.457 N 104° 13' 19.016 W

9,725.0 70.78 9,340.4 -1,785.0 -1,010.5269.77 575,690.54509,921.64 32° 24' 6.456 N 104° 13' 19.289 W

9,750.0 73.78 9,348.0 -1,785.1 -1,034.3269.77 575,666.73509,921.54 32° 24' 6.455 N 104° 13' 19.567 W

9,775.0 76.78 9,354.3 -1,785.2 -1,058.5269.77 575,642.56509,921.44 32° 24' 6.455 N 104° 13' 19.849 W

9,800.0 79.78 9,359.4 -1,785.3 -1,082.9269.77 575,618.08509,921.34 32° 24' 6.454 N 104° 13' 20.134 W

9,825.0 82.78 9,363.2 -1,785.4 -1,107.7269.77 575,593.37509,921.25 32° 24' 6.453 N 104° 13' 20.422 W

9,850.0 85.78 9,365.7 -1,785.5 -1,132.5269.77 575,568.50509,921.15 32° 24' 6.452 N 104° 13' 20.713 W

9,853.0 86.15 9,365.9 -1,785.5 -1,135.6269.77 575,565.46509,921.13 32° 24' 6.452 N 104° 13' 20.748 W

Start 10073.0 hold at 9853.0 MD

9,875.0 88.78 9,366.9 -1,785.6 -1,157.5269.77 575,543.53509,921.05 32° 24' 6.452 N 104° 13' 21.004 W

9,885.2 90.00 9,367.0 -1,785.7 -1,167.7269.77 575,533.36509,921.00 32° 24' 6.451 N 104° 13' 21.122 W

9,900.0 90.00 9,367.0 -1,785.7 -1,182.5269.77 575,518.53509,920.95 32° 24' 6.451 N 104° 13' 21.295 W

10,000.0 90.00 9,367.0 -1,786.1 -1,282.5269.77 575,418.53509,920.54 32° 24' 6.448 N 104° 13' 22.462 W

10,100.0 90.00 9,367.0 -1,786.5 -1,382.5269.77 575,318.53509,920.14 32° 24' 6.445 N 104° 13' 23.628 W

10,200.0 90.00 9,367.0 -1,786.9 -1,482.5269.77 575,218.53509,919.74 32° 24' 6.442 N 104° 13' 24.795 W

10,300.0 90.00 9,367.0 -1,787.3 -1,582.5269.77 575,118.53509,919.34 32° 24' 6.439 N 104° 13' 25.961 W

10,400.0 90.00 9,367.0 -1,787.7 -1,682.5269.77 575,018.54509,918.94 32° 24' 6.436 N 104° 13' 27.128 W

10,500.0 90.00 9,367.0 -1,788.1 -1,782.5269.77 574,918.54509,918.54 32° 24' 6.433 N 104° 13' 28.294 W

10,600.0 90.00 9,367.0 -1,788.5 -1,882.5269.77 574,818.54509,918.13 32° 24' 6.430 N 104° 13' 29.460 W

10,700.0 90.00 9,367.0 -1,788.9 -1,982.5269.77 574,718.54509,917.73 32° 24' 6.427 N 104° 13' 30.627 W

10,800.0 90.00 9,367.0 -1,789.3 -2,082.5269.77 574,618.54509,917.33 32° 24' 6.424 N 104° 13' 31.793 W

10,900.0 90.00 9,367.0 -1,789.8 -2,182.5269.77 574,518.54509,916.93 32° 24' 6.421 N 104° 13' 32.960 W

11,000.0 90.00 9,367.0 -1,790.2 -2,282.5269.77 574,418.54509,916.53 32° 24' 6.418 N 104° 13' 34.126 W

11,100.0 90.00 9,367.0 -1,790.6 -2,382.5269.77 574,318.54509,916.13 32° 24' 6.415 N 104° 13' 35.293 W

11,200.0 90.00 9,367.0 -1,791.0 -2,482.5269.77 574,218.54509,915.73 32° 24' 6.412 N 104° 13' 36.459 W

11,300.0 90.00 9,367.0 -1,791.4 -2,582.5269.77 574,118.54509,915.32 32° 24' 6.409 N 104° 13' 37.626 W

11,400.0 90.00 9,367.0 -1,791.8 -2,682.5269.77 574,018.54509,914.92 32° 24' 6.406 N 104° 13' 38.792 W

11,500.0 90.00 9,367.0 -1,792.2 -2,782.5269.77 573,918.54509,914.52 32° 24' 6.403 N 104° 13' 39.958 W

11,600.0 90.00 9,367.0 -1,792.6 -2,882.5269.77 573,818.55509,914.12 32° 24' 6.400 N 104° 13' 41.125 W

11,700.0 90.00 9,367.0 -1,793.0 -2,982.5269.77 573,718.55509,913.72 32° 24' 6.397 N 104° 13' 42.291 W

11,800.0 90.00 9,367.0 -1,793.4 -3,082.5269.77 573,618.55509,913.32 32° 24' 6.394 N 104° 13' 43.458 W

11,900.0 90.00 9,367.0 -1,793.8 -3,182.5269.77 573,518.55509,912.92 32° 24' 6.391 N 104° 13' 44.624 W

12,000.0 90.00 9,367.0 -1,794.2 -3,282.5269.77 573,418.55509,912.51 32° 24' 6.388 N 104° 13' 45.791 W

12,100.0 90.00 9,367.0 -1,794.6 -3,382.5269.77 573,318.55509,912.11 32° 24' 6.385 N 104° 13' 46.957 W

12,200.0 90.00 9,367.0 -1,795.0 -3,482.5269.77 573,218.55509,911.71 32° 24' 6.382 N 104° 13' 48.124 W

12,300.0 90.00 9,367.0 -1,795.4 -3,582.5269.77 573,118.55509,911.31 32° 24' 6.379 N 104° 13' 49.290 W

12,400.0 90.00 9,367.0 -1,795.8 -3,682.5269.77 573,018.55509,910.91 32° 24' 6.376 N 104° 13' 50.456 W

12,500.0 90.00 9,367.0 -1,796.2 -3,782.5269.77 572,918.55509,910.51 32° 24' 6.373 N 104° 13' 51.623 W

12,600.0 90.00 9,367.0 -1,796.6 -3,882.5269.77 572,818.55509,910.11 32° 24' 6.370 N 104° 13' 52.789 W

12,700.0 90.00 9,367.0 -1,797.0 -3,982.5269.77 572,718.55509,909.70 32° 24' 6.367 N 104° 13' 53.956 W
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12,800.0 90.00 9,367.0 -1,797.4 -4,082.5269.77 572,618.55509,909.30 32° 24' 6.364 N 104° 13' 55.122 W

12,900.0 90.00 9,367.0 -1,797.8 -4,182.5269.77 572,518.56509,908.90 32° 24' 6.361 N 104° 13' 56.289 W

13,000.0 90.00 9,367.0 -1,798.2 -4,282.5269.77 572,418.56509,908.50 32° 24' 6.358 N 104° 13' 57.455 W

13,100.0 90.00 9,367.0 -1,798.6 -4,382.5269.77 572,318.56509,908.10 32° 24' 6.355 N 104° 13' 58.622 W

13,200.0 90.00 9,367.0 -1,799.0 -4,482.5269.77 572,218.56509,907.70 32° 24' 6.352 N 104° 13' 59.788 W

13,300.0 90.00 9,367.0 -1,799.4 -4,582.5269.77 572,118.56509,907.30 32° 24' 6.349 N 104° 14' 0.954 W

13,400.0 90.00 9,367.0 -1,799.8 -4,682.5269.77 572,018.56509,906.89 32° 24' 6.346 N 104° 14' 2.121 W

13,500.0 90.00 9,367.0 -1,800.2 -4,782.5269.77 571,918.56509,906.49 32° 24' 6.343 N 104° 14' 3.287 W

13,600.0 90.00 9,367.0 -1,800.6 -4,882.5269.77 571,818.56509,906.09 32° 24' 6.340 N 104° 14' 4.454 W

13,700.0 90.00 9,367.0 -1,801.0 -4,982.5269.77 571,718.56509,905.69 32° 24' 6.337 N 104° 14' 5.620 W

13,800.0 90.00 9,367.0 -1,801.4 -5,082.5269.77 571,618.56509,905.29 32° 24' 6.334 N 104° 14' 6.787 W

13,900.0 90.00 9,367.0 -1,801.8 -5,182.5269.77 571,518.56509,904.89 32° 24' 6.331 N 104° 14' 7.953 W

14,000.0 90.00 9,367.0 -1,802.2 -5,282.5269.77 571,418.56509,904.49 32° 24' 6.327 N 104° 14' 9.120 W

14,100.0 90.00 9,367.0 -1,802.6 -5,382.5269.77 571,318.57509,904.08 32° 24' 6.324 N 104° 14' 10.286 W

14,200.0 90.00 9,367.0 -1,803.0 -5,482.5269.77 571,218.57509,903.68 32° 24' 6.321 N 104° 14' 11.452 W

14,300.0 90.00 9,367.0 -1,803.4 -5,582.5269.77 571,118.57509,903.28 32° 24' 6.318 N 104° 14' 12.619 W

14,400.0 90.00 9,367.0 -1,803.8 -5,682.5269.77 571,018.57509,902.88 32° 24' 6.315 N 104° 14' 13.785 W

14,500.0 90.00 9,367.0 -1,804.2 -5,782.5269.77 570,918.57509,902.48 32° 24' 6.312 N 104° 14' 14.952 W

14,600.0 90.00 9,367.0 -1,804.6 -5,882.5269.77 570,818.57509,902.08 32° 24' 6.309 N 104° 14' 16.118 W

14,700.0 90.00 9,367.0 -1,805.0 -5,982.5269.77 570,718.57509,901.68 32° 24' 6.306 N 104° 14' 17.285 W

14,800.0 90.00 9,367.0 -1,805.4 -6,082.5269.77 570,618.57509,901.27 32° 24' 6.303 N 104° 14' 18.451 W

14,900.0 90.00 9,367.0 -1,805.8 -6,182.5269.77 570,518.57509,900.87 32° 24' 6.300 N 104° 14' 19.618 W

15,000.0 90.00 9,367.0 -1,806.2 -6,282.5269.77 570,418.57509,900.47 32° 24' 6.297 N 104° 14' 20.784 W

15,100.0 90.00 9,367.0 -1,806.6 -6,382.4269.77 570,318.57509,900.07 32° 24' 6.294 N 104° 14' 21.950 W

15,200.0 90.00 9,367.0 -1,807.0 -6,482.4269.77 570,218.57509,899.67 32° 24' 6.290 N 104° 14' 23.117 W

15,300.0 90.00 9,367.0 -1,807.4 -6,582.4269.77 570,118.57509,899.27 32° 24' 6.287 N 104° 14' 24.283 W

15,400.0 90.00 9,367.0 -1,807.8 -6,682.4269.77 570,018.58509,898.87 32° 24' 6.284 N 104° 14' 25.450 W

15,500.0 90.00 9,367.0 -1,808.2 -6,782.4269.77 569,918.58509,898.46 32° 24' 6.281 N 104° 14' 26.616 W

15,600.0 90.00 9,367.0 -1,808.6 -6,882.4269.77 569,818.58509,898.06 32° 24' 6.278 N 104° 14' 27.783 W

15,700.0 90.00 9,367.0 -1,809.0 -6,982.4269.77 569,718.58509,897.66 32° 24' 6.275 N 104° 14' 28.949 W

15,800.0 90.00 9,367.0 -1,809.4 -7,082.4269.77 569,618.58509,897.26 32° 24' 6.272 N 104° 14' 30.116 W

15,900.0 90.00 9,367.0 -1,809.8 -7,182.4269.77 569,518.58509,896.86 32° 24' 6.269 N 104° 14' 31.282 W

16,000.0 90.00 9,367.0 -1,810.2 -7,282.4269.77 569,418.58509,896.46 32° 24' 6.265 N 104° 14' 32.448 W

16,100.0 90.00 9,367.0 -1,810.6 -7,382.4269.77 569,318.58509,896.05 32° 24' 6.262 N 104° 14' 33.615 W

16,200.0 90.00 9,367.0 -1,811.0 -7,482.4269.77 569,218.58509,895.65 32° 24' 6.259 N 104° 14' 34.781 W

16,300.0 90.00 9,367.0 -1,811.4 -7,582.4269.77 569,118.58509,895.25 32° 24' 6.256 N 104° 14' 35.948 W

16,400.0 90.00 9,367.0 -1,811.8 -7,682.4269.77 569,018.58509,894.85 32° 24' 6.253 N 104° 14' 37.114 W

16,500.0 90.00 9,367.0 -1,812.2 -7,782.4269.77 568,918.58509,894.45 32° 24' 6.250 N 104° 14' 38.281 W

16,600.0 90.00 9,367.0 -1,812.6 -7,882.4269.77 568,818.59509,894.05 32° 24' 6.247 N 104° 14' 39.447 W

16,700.0 90.00 9,367.0 -1,813.0 -7,982.4269.77 568,718.59509,893.65 32° 24' 6.243 N 104° 14' 40.614 W

16,800.0 90.00 9,367.0 -1,813.4 -8,082.4269.77 568,618.59509,893.24 32° 24' 6.240 N 104° 14' 41.780 W

16,900.0 90.00 9,367.0 -1,813.8 -8,182.4269.77 568,518.59509,892.84 32° 24' 6.237 N 104° 14' 42.946 W

17,000.0 90.00 9,367.0 -1,814.2 -8,282.4269.77 568,418.59509,892.44 32° 24' 6.234 N 104° 14' 44.113 W

17,100.0 90.00 9,367.0 -1,814.6 -8,382.4269.77 568,318.59509,892.04 32° 24' 6.231 N 104° 14' 45.279 W

17,200.0 90.00 9,367.0 -1,815.0 -8,482.4269.77 568,218.59509,891.64 32° 24' 6.228 N 104° 14' 46.446 W

17,300.0 90.00 9,367.0 -1,815.4 -8,582.4269.77 568,118.59509,891.24 32° 24' 6.225 N 104° 14' 47.612 W

17,400.0 90.00 9,367.0 -1,815.8 -8,682.4269.77 568,018.59509,890.84 32° 24' 6.221 N 104° 14' 48.779 W

17,500.0 90.00 9,367.0 -1,816.2 -8,782.4269.77 567,918.59509,890.43 32° 24' 6.218 N 104° 14' 49.945 W

17,600.0 90.00 9,367.0 -1,816.6 -8,882.4269.77 567,818.59509,890.03 32° 24' 6.215 N 104° 14' 51.111 W

17,700.0 90.00 9,367.0 -1,817.0 -8,982.4269.77 567,718.59509,889.63 32° 24' 6.212 N 104° 14' 52.278 W

17,800.0 90.00 9,367.0 -1,817.5 -9,082.4269.77 567,618.59509,889.23 32° 24' 6.209 N 104° 14' 53.444 W

17,900.0 90.00 9,367.0 -1,817.9 -9,182.4269.77 567,518.60509,888.83 32° 24' 6.205 N 104° 14' 54.611 W

18,000.0 90.00 9,367.0 -1,818.3 -9,282.4269.77 567,418.60509,888.43 32° 24' 6.202 N 104° 14' 55.777 W

18,100.0 90.00 9,367.0 -1,818.7 -9,382.4269.77 567,318.60509,888.03 32° 24' 6.199 N 104° 14' 56.944 W

18,200.0 90.00 9,367.0 -1,819.1 -9,482.4269.77 567,218.60509,887.62 32° 24' 6.196 N 104° 14' 58.110 W
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Planning Report - Geographic

Well CAVEMAN 424HLocal Co-ordinate Reference:Database: Compass_17

KB @ 3133.0usftTVD Reference:NEW MEXICOCompany:

KB @ 3133.0usftMD Reference:(SP) EDDYProject:

GridNorth Reference:CAVEMAN PROJECTSite:

Minimum CurvatureSurvey Calculation Method:CAVEMAN 424HWell:

OWBWellbore:

PWP0Design:

Measured

Depth

(usft)

Inclination

(°)

Azimuth

(°)

+E/-W

(usft)

Map

Northing

(usft)

Map

Easting

(usft)

+N/-S

(usft) Latitude Longitude

Planned Survey

Vertical 

Depth

(usft)

18,300.0 90.00 9,367.0 -1,819.5 -9,582.4269.77 567,118.60509,887.22 32° 24' 6.193 N 104° 14' 59.277 W

18,400.0 90.00 9,367.0 -1,819.9 -9,682.4269.77 567,018.60509,886.82 32° 24' 6.189 N 104° 15' 0.443 W

18,500.0 90.00 9,367.0 -1,820.3 -9,782.4269.77 566,918.60509,886.42 32° 24' 6.186 N 104° 15' 1.609 W

18,600.0 90.00 9,367.0 -1,820.7 -9,882.4269.77 566,818.60509,886.02 32° 24' 6.183 N 104° 15' 2.776 W

18,700.0 90.00 9,367.0 -1,821.1 -9,982.4269.77 566,718.60509,885.62 32° 24' 6.180 N 104° 15' 3.942 W

18,800.0 90.00 9,367.0 -1,821.5 -10,082.4269.77 566,618.60509,885.22 32° 24' 6.177 N 104° 15' 5.109 W

18,900.0 90.00 9,367.0 -1,821.9 -10,182.4269.77 566,518.60509,884.81 32° 24' 6.173 N 104° 15' 6.275 W

19,000.0 90.00 9,367.0 -1,822.3 -10,282.4269.77 566,418.60509,884.41 32° 24' 6.170 N 104° 15' 7.442 W

19,100.0 90.00 9,367.0 -1,822.7 -10,382.4269.77 566,318.61509,884.01 32° 24' 6.167 N 104° 15' 8.608 W

19,200.0 90.00 9,367.0 -1,823.1 -10,482.4269.77 566,218.61509,883.61 32° 24' 6.164 N 104° 15' 9.775 W

19,300.0 90.00 9,367.0 -1,823.5 -10,582.4269.77 566,118.61509,883.21 32° 24' 6.161 N 104° 15' 10.941 W

19,400.0 90.00 9,367.0 -1,823.9 -10,682.4269.77 566,018.61509,882.81 32° 24' 6.157 N 104° 15' 12.107 W

19,500.0 90.00 9,367.0 -1,824.3 -10,782.4269.77 565,918.61509,882.41 32° 24' 6.154 N 104° 15' 13.274 W

19,590.7 90.00 9,367.0 -1,824.6 -10,873.1269.77 565,827.95509,882.04 32° 24' 6.151 N 104° 15' 14.331 W

Target Name

     - hit/miss target

     - Shape

TVD

(usft)

Northing

(usft)

Easting

(usft)

+N/-S

(usft)

+E/-W

(usft)

Design Targets

LongitudeLatitude

Dip Angle

(°)

Dip Dir.

(°)

FTP-CAVEMAN 424H 9,367.0 509,922.92 575,900.85-1,783.8 -800.20.00 0.00 32° 24' 6.466 N 104° 13' 16.836 W

- plan misses target center by 125.1usft at 9574.5usft MD (9269.4 TVD, -1784.5 N, -878.4 E)
- Point

BHL-CAVEMAN 424H 9,367.0 509,882.04 565,827.95-1,824.6 -10,873.10.00 0.00 32° 24' 6.151 N 104° 15' 14.331 W

- plan hits target center
- Point

Measured

Depth

(usft)

Vertical

Depth

(usft)
+E/-W

(usft)

+N/-S

(usft)

Local Coordinates

Comment

Plan Annotations

1,000.0 1,000.0 0.0 0.0 Start Build 2.00

1,658.1 1,652.4 -70.2 -27.2 Start 7465.2 hold at 1658.1 MD

9,123.3 8,877.6 -1,783.8 -690.2 Start DLS 12.00 TFO 79.53

9,853.0 9,365.9 -1,785.5 -1,135.6 Start 10073.0 hold at 9853.0 MD

19,926.0 TD at 19926.0
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Operator Permian Resources

Well Name Caveman 424H

Date 9/6/2024

State New Mexico

County Eddy

Target Formation Wolfcamp

SHL Lot L, Section 8, T22S, R27E, 2437' FSL, 480' FWL

BHL Lot M, Section 12, T22S, R26E, 660' FSL, 330' FWL

GL Elevation 3,103'

KB 30'

KB Elevation 3,133'

MD TVD

KOP 9,135' 8,890'

EOC 9,885' 8,367'

TD 19,591' 8,367'

Formation Tops (Geoprog) SSTVD TVD Target

Rustler 2,858' 275

Top of Salt NP NP

Lamar 1,373' 1760

Capitan 2,783' 350

Bell Canyon 307' 2826

Cherry Canyon 7' 3126

Brushy Canyon -582' 3715

Bone Spring Lime -2,017' 5150

1st  Bone Spring Sand -3,208' 6341

2nd  Bone Spring Sand -3,818' 6951

3rd  Bone Spring Sand -5,239' 8372

Wolfcamp -5,530' 8663 Yes



Sourse Well Design Table

Hole Size From To

Plat Surface 17.5'' 0 300

Intermediate 12.25'' 0 6291

Plat Production 8.75'' 0 9,885'

Plat Production 7.875'' 9,885' 19,591'

Geo Prog

Plat Cement Design Table

Plat String Slurry Top Bottom

Plat Surface Tail 0 300

Constant Intermediate Lead 0 5030

Calc Intermediate Tail 5030 6291

Production Lead 5791 9,135'

Well Plan Production Tail 9,135' 19,591'

Well Plan

Well Plan

Cuttings Volume 10190 Cu Ft

Geo Prog

BHP 4360 psi

BH Temp 141 °F

INT BOP Calc 1887.3 psi

Prod BOP Calc 2510.1 psi



Casing Size Casing ID Casing WeightGrade ConnectionCollapse Burst Body Yield

13.375 12.615 54.5 J55 BTC 1130 2740 853

9.625 8.921 36 J55 BTC 2020 3520 564

5.5 4.892 17 P110RY GeoConn 7480 11550 546

5.5 4.892 17 P110RY GeoConn 7480 11550 546

Quanity (sx) Yield Density Cu FT Excess Cement Type Additives

240 1.34 14.8 320 50% Class C Accelerator

1130 2.08 12.7 2340 50% Class C Salt, Extender, and LCM

450 1.34 14.8 600 50% Class C Accelerator

480 2.41 11.5 1150 40% Class H POZ, Extender, Fluid Loss, Dispersant, Retarder

1360 1.73 12.5 2340 25% Class H POZ, Extender, Fluid Loss, Dispersant, Retarder



Joint Yield Mud Type Min Mud Weight Max Mud WeightSF CollapseSF Burst

909 Spud Mud 8.6 9.5 7.62 1.13

639 Salt Saturated 10 10 2.73 1.61

546 Water Based Mud 9 10 1.72 1.80

546 OBM 9 10 1.72 1.80

POZ, Extender, Fluid Loss, Dispersant, Retarder

POZ, Extender, Fluid Loss, Dispersant, Retarder



SF Tension Joint SF Tension Body

7.81 7.33

1.96 1.73

2.25 2.25

2.25 2.25





Permian Resources Offline Cementing Procedure
Surface & Intermediate Casing

1. Drill hole to Total Depth with Rig and perform wellbore cleanup cycles.
2. Run and casing to Depth.
3. Land casing with mandrel.
4. Circulate 1.5 csg capacity.
5. Flow test – Confirm well is static and floats are holding.
6. Set Annular packoff and pressure test. Test to 5k.
7. Nipple down BOP and install cap flange.
8. Skid rig to next well on pad
9. Remove cap flange (confirm well is static before removal)

a) If well is not static use the casing outlet valves to kill well
b) Drillers method will be used in well control event
c) High pressure return line will be rigged up to lower casing valve and run to choke 

manifold to control annular pressure
d) Kill mud will be circulated once influx is circulated out of hole
e) Confirm well is static and remove cap flange to start offline cement operations

10. Install offline cement tool.
11. Rig up cementers.
12. Circulate bottoms up with cement truck
13. Commence planned cement job, take returns through the annulus wellhead valve
14. After plug is bumped confirm floats hold and well is static
15. Rig down cementers and equipment
16. Install night cap with pressure gauge to monitor.

13 3/8" Surface



Intermediate









Permian Resources
Multi-Well Pad Batch Drilling Procedure

Surface Casing - PR intends to Batch set all surface casing to a depth approved in the APD.  Surface 
Holes will be batch drilled by a rig.  Appropriate notifications will be made prior to spudding the 
well, running and cementing casing and prior to skidding to the rig to the next well on pad.
1. Drill Surface hole to Approved Depth with Rig and perform wellbore cleanup cycles. Trip out 

and rack back drilling BHA.
2. Run and land planned surface casing see Illustration 1-1 Below to depth approved in APD.
3. Set packoff and test to 5k psi
4. Offline Cement
5. Install wellhead with pressure gauge and nightcap. Nightcap is shown on final wellhead Stack 

up Illustration #2-2.
6. Skid Rig to adjacent well to drill Surface hole.
7. Surface casing test will be performed by the rig in order to allow ample time for Cement to 

develop 500psi compressive strength.  Casing test to 0.22 psi/ft or 1500 psi whichever is 
greater - not to exceed 70% casing burst.

Illustration 1-1



Intermediate Casing – PR intends to Batch set all intermediate casing strings to a depth 
approved in the APD. Intermediate Holes will be batch drilled by the rig. Appropriate 
notifications will be made prior to testing BOPE, and prior to running/cementing all casing 
strings.
1. Rig will remove the nightcap and install and test BOPE.
2. Test Surface casing per COA WOC timing (.22 psi/ft or 1500 psi whichever is greater) - not to 

exceed 70% casing burst. Cement must have achieved 500psi compressive strength prior to 
test.

3. Install wear bushing then drill out surface casing shoe-track plus 20’ and conduct FIT to 
minimum of the MW equivalent anticipated to control the formation pressure to the next 
casing point.

4. Drill Intermediate hole to approved casing point. Trip out of hole with BHA to run Casing.
5. Remove wear bushing then run and land Intermediate Casing with mandrel hanger in 

wellhead.
6. Cement casing to surface with floats holding.
7. Washout stack then run wash tool in wellhead and wash hanger and pack-off setting area.
8. Install pack-off and test void to 5,000 psi for 15 minutes. Nightcap shown on final wellhead 

stack up illustration 2-2 on page 3.
9. Test casing per COA WOC timing (.22 psi/ft or 1500 psi whichever is greater) - not to exceed 

70% casing burst. Cement must have achieved 500psi compressive strength prior to test.
10. Install nightcap – skid rig to adjacent well to drill Intermediate hole.

Illustration 2-2



Production Casing – PR intends to Batch set all Production casings with Rig. Appropriate 
notifications will be made prior Testing BOPE, and prior to running/cementing all casing strings.
1. Drilling Rig will remove the nightcap and install and test BOPE.
2. Install wear bushing then drill Intermediate shoe-track plus 20’ and conduct FIT to minimum 

MW equivalent to control the formation pressure to TD of well.
3. Drill Vertical hole to KOP – Trip out for Curve BHA.
4. Drill Curve, landing in production interval – Trip for Lateral BHA.
5. Drill Lateral / Production hole to Permitted BHL, perform cleanup cycles and trip out to run 

Production Casing.
6. Remove wear bushing then run Production casing to TD landing casing mandrel in wellhead.
7. Cement Production string with floats holding.
8. Run in with wash tool and wash wellhead area – install pack-off and test void to 5,000psi for 

15 minutes.
9. Install BPV in Production mandrel hanger – Nipple down BOPE and install nightcap.
10. Test nightcap void to 5,000 psi for 30 minutes per illustration 2-2
11. Skid rig to adjacent well on pad to drill production hole.



Permian Resources
BOP Break Testing Variance Procedure

Subject: Request for a Variance Allowing break Testing of the Blowout Preventer Equipment
(BOPE). Permian Resources requests a variance to ONLY test broken pressure seals on the BOPE
and function test BOP when skidding a drilling rig between multiple wells on a pad.

Background
Title 43 CFR 3172, Drilling Operations, Sections 6.b.9.iv states that the BOP test must be performed
whenever any seal subject to test pressure is broken. The current interpretation
of the Bureau of Land Management (BLM) requires a complete BOP test and not just a test of the
affected component. 43 CFR 3172.13, Variances from minimum standards states, "An operator
may request the authorized officer to approve a variance from any of the minimum standards
prescribed in §§ 3172.6 through 3172.12. All such requests shall be submitted in writing to the
appropriate authorized officer and provide information as to the circumstances which warrant
approval of the variance(s) requested and the proposed alternative methods by which the related
minimum standard(s) are to be satisfied. The authorized officer, after considering all relevant
factors, if appropriate, may approve the requested variance(s) if it is determined that the proposed
alternative(s) meet or exceed the objectives of the applicable minimum standard(s).". Permian
Resources feels the break testing the BOPE is such a situation. Therefore, as per 43 CFR 3172.13,
Permian Resources submits this request for the variance.

Supporting Documentation
The language used in 43 CFR 3172 became effective on December 19, 1988 and has remained the
standard for regulating BLM onshore drilling operations for over 30 years. During this time, there
have been significant changes in drilling technology. The BLM continues to use the variance
request process to allow for the use of modern technology and acceptable engineering practices
that have arisen since 43 CFR 3172 was originally released. The Permian Resources drilling rig fleet
has many modern upgrades that allow the intact BOP stack to be moved between well slots on a
multi-well pad, as well as, wellhead designs that incorporate quick connects facilitating release of
the BOP from the wellhead without breaking any BOP stack components apart. These technologies
have been used extensively offshore, and other regulators, API, and many operators around the
world have endorsed break testing as safe and reliable.

Figure 1: Winch System attached to BOP Stack



Figure 2: BOP Winch System

American Petroleum Institute (API) standards, specification and recommended practices are
considered the industry standard and are consistently utilized and referenced by the industry.
43 CFR 3172 recognizes API recommended Practices (RP) 53 in its original development. API
Standard 53, Well Control Equipment Systems for Drilling Wells (Fifth Edition, December 2018,
Annex C, Table C.4) recognizes break testing as an acceptable practice. Specifically, API Standard
53, Section 5.3.7.1 states "A pressure test of the pressure containing component shall be
performed following the disconnection or repair, limited to the affected component." See Table
C.4 below for reference.



The Bureau of Safety and Environmental Enforcement (BSEE), Department of Interior, has also
utilized the API standards, specification and best practices in the development of its offshore oil
and gas regulations and incorporates them by reference within its regulations.

Break testing has been approved by the BLM in the past with other operators based on the
detailed information provided in this document.

Permian Resources feels break testing and our current procedures meet the intent of 43 CFR
3172 and often exceed it. There has been no evidence that break testing results in more
components failing than seen on full BOP tests. Permian Resources internal standards require
complete BOPE tests more often than that of 43 CFR 3172 (every 21 days). In addition to
function testing the annular, pipe rams and blind rams after each BOP nipple up, Permian
Resources performs a choke drill with the rig crew prior to drilling out every casing shoe. This is
additional training for the rig crew that exceeds the requirements of 43 CFR 3172.

Procedures
1) Permian Resources will use this document for our break testing plan for New Mexico Delaware
Basin. The summary below will be referenced in the APD or Sundry Notice and receive approval
prior to implementing this variance.
2) Permian Resources will perform BOP break testing on multi-wells pads where multiple
intermediate sections can be drilled and cased within the 21-day BOP test window.

a)A full BOP test will be conducted on the first well on the pad.
b)The first intermediate hole section drilled on the pad will be the deepest. All the remaining

hole sections will be the same formation depth or shallower.
c) A full BOP test will be required if the intermediate hole section being drilled has a MASP

over 5M.
d) A full BOP test will be required prior to drilling any production hole.

3) After performing a complete BOP test on the first well, the intermediate hole section will be
drilled and cased, two breaks would be made on the BOP equipment.

a) Between the HCV valve and choke line connection
b)Between the BOP quick connect and the wellhead

4) The BOP is then lifted and removed from the wellhead by a hydraulic system.
5) After skidding to the next well, the BOP is moved to the wellhead by the same hydraulic
system and installed.
6) The connections mentioned in 3a and 3b will then be reconnected.
7) Install test plug into the wellhead using test joint or drill pipe.
8) A shell test is performed against the upper pipe rams testing the two breaks.
9) The shell test will consist of a 250 psi low test and a high test to the value submitted in the
APD or Sundry (e.g. 5,000 psi or 10,000psi).
10) Function tests will be performed on the following components: lower pipe rams, blind rams,
and annular.
11) For a multi-well pad the same two breaks on the BOP would be made and on the next wells
and steps 4 through 10 would be repeated.
12) A second break test would only be done if the intermediate hole section being drilled could
not be completed within the 21 day BOP test window.



Note: Picture below highlights BOP components that will be tested during batch operations

Summary
A variance is requested to ONLY test broken pressure seals on the BOP equipment when moving
from wellhead to wellhead which is in compliance with API Standard 53. API Standard 53 states,
that for pad drilling operations, moving from one wellhead to another within 21 days, pressure
testing is required for pressure-containing and pressure-controlling connections when the
integrity of a pressure seal is broken.

The BOP will be secured by a hydraulic carrier or cradle. The BLM will be contacted if a Well
Control
event occurs prior to the commencement of a BOPE Break Testing operation.

Based on public data and the supporting documentation submitted herein to the BLM, we will
request permission to ONLY retest broken pressure seals if the following conditions are met:

1) After a full BOP test is conducted on the first well on the pad.
2) The first intermediate hole section drilled on the pad will be the deepest. All the
remaining hole sections will be the same depth or shallower.
3) A full BOP test will be required if the intermediate hole section being drilled has a
MASP over 5M.
4) A full BOP test will be required prior to drilling the production hole.
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II. Appendix B – SO2 SDS 
Section 1.0 – Introduction  

I. Purpose 

The purpose of this contingency plan (Plan) is to provide Permian Resources Corporation. (Permian 

Resources) with an organized plan of action for alerting and protecting Permian Resources employees, 

the general public, and any potential first responders prior to any intentional release or immediately 

following the accidental / unintentional release of a potentially hazardous volume / concentration of 

Hydrogen Sulfide Gas (H2S).  

 

II. Scope & Applicability 

This Plan applies to all planned, unplanned, uncontrolled and/or unauthorized releases of hazardous 

concentrations of H2S or any associated hazardous byproducts of combustion, occurring at any 

Permian Resources owned or operated facilities including but not limited to: wells, flowlines, 

pipelines, tank batteries, production facilities, SWD facilities, compressor stations, gas processing 

plants, drilling / completions / workover operations, and any other applicable company owned 

property. 

 

Section 2.0 - Plan Implementation 

I. Activation Requirements 

In accordance with the requirements of Bureau of Land Management Onshore Order #6 and NMAC 

19.15.11, this Plan shall be activated in advance of any authorized, planned, unplanned, uncontrolled, or 

unauthorized release of a hazardous volume / concentration of H2S gas, or SO2, which could potentially 

adversely impact the workers, general public or the environment.  

 

II. Emergency Evacuation 

In the event of an unplanned, uncontrolled, or unauthorized release of a hazardous volume / 

concentration of H2S gas, the first priority is to ensure the safety of the workers and general public. Upon 

discovery and subsequent determination of an applicable release, which cannot be quickly mitigated, 

immediately by using 911, notify local authorities to begin the process of alerting the general public, 

evacuate any residents within the Radius of Exposure (ROE), and limit any general public or employee 

access to any areas within the ROE of the affected facility. 

 

III. Emergency Response Activities 

The purpose of emergency response actions is to take steps to quickly mitigate / stop the ongoing release 

of the hazardous source of H2S. Upon discovery of any hazardous release, immediately notify Permian 

Resources management to activate the Emergency Response Team (ERT). Once Permian Resources 

supervision arrives and assesses the situation, a work plan identifying the proper procedures shall be 

developed to stop the release.  

 

Section 3.0 - Potential Hazardous Conditions & Response Actions 
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During a planned or unplanned release of H2S, there are several hazardous conditions that are presented 

both to employees, the general public, and emergency responders. These specific hazardous conditions 

are identified in the tables below. 

H2S OPERATING CONDITIONS – RESPONSE ACTIONS TO CONSIDER ✓ 

H2S CONDITION 1: POTENTIAL DANGER TO LIFE AND HEALTH –> WARNING SIGN 

GREEN 

H2S  concentration  <10 ppm detected by location monitors ❑ 

General Actions During Condition 1  ❑ 

Notify Site Supervisor / Permian Resources Person-in-Charge (PIC) of any observed increase 

in ambient H2S concentrations 
❑ 

All personnel check safety equipment is in adequate working order & store in accessible 

location 
❑ 

Sensitize crews with safety meetings. ❑ 

Limit visitors and non-essential personnel on location ❑ 

Continuously monitor H2S concentrations and check calibration of sensors ❑ 

Ensure H2S scavenger is on location. ❑ 

H2S CONDITION 2: MODERATE DANGER TO LIFE AND HEALTH → WARNING 

SIGN YELLOW   
 

H2S  concentration  >10 ppm and < 30 ppm in atmosphere detected by location monitors:  ❑ 

General Actions During Condition 2 ❑ 

Sound H2S alarm and/or display yellow flag. ❑ 

Account for on-site personnel ❑ 

Upon sounding of an area or personal H2S monitor alarm when 10 ppm is reached, proceed 

to a safe briefing area upwind of the location immediately (see MA-4, Figure 5-1). 
❑ 

Don proper respiratory protection.  ❑ 

Alert other affected personnel ❑ 

If trained and safe to do so undertake measures to control source H2S discharge and 

eliminate possible ignition sources. Initiate Emergency Shutdown procedures as deemed 

necessary to correct or control the specific situation. 

❑ 

Account for on-site personnel at safe briefing area. ❑ 

Stay in safe briefing area if not working to correct the situation. ❑ 

Keep Site Supervisor / Permian Resources PIC informed. 

Notify applicable government agencies (Appendix A) 

If off-site impact; notify any neighbors within Radius of Exposure (ROE), Fig 5.11 
❑ 

Continuously monitor H2S until readings below 10 ppm. ❑ 

Evacuated area shall not be re-entered except by trained and authorized personnel utilizing 

appropriate respiratory protection; or until “all clear” sounded by Permian Resources 

PIC / Site Supervisor. 
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H2S CONDITION 3: EXTREME DANGER TO LIFE AND HEALTH → WARNING SIGN RED 

> 30 ppm H2S concentration in air detected by location monitors: Extreme danger to life  ❑ 

General Actions During Condition 3 ❑ 

Sound H2S alarm and/or display red flag. ❑ 

Account for on-site personnel ❑ 

Move away from H2S source and get out of the affected area. ❑ 

Proceed to designated safe briefing area; alert other affected personnel. ❑ 

Account for personnel at safe briefing area. ❑ 

If trained and safe to do so undertake measures to control source H2S discharge and 

eliminate possible ignition sources. Initiate Emergency Shutdown procedures as deemed 

necessary to correct or control the specific situation. 

❑ 

Notify vehicles or situation and divert all traffic away from location. ❑ 

Permian Resources Peron-in-Charge will make appropriate community notifications. ❑ 

 Red warning flag must be on display until the situation has been corrected and the Permian 

Resources Person-in-Charge determines it is safe to resume operations under Condition 

1. 

❑ 

Notify management of the condition and action taken. If H2S concentration is increasing and 

steps to correct the situation are not successful – or at any time if well control is 

questionable – alert all responsible parties for possible activation of the H2S Contingency 

Plan. If well control at the surface is lost, determine if situation warrants igniting the 

well. 

❑ 

If uncontrolled flow at the surface occurs, the Permian Resources PIC, with approval, if 

possible, from those coordinating the emergency (as specified in the site-specific H2S 

Contingency Plan) are responsible for determining if the situation warrants igniting the 

flow of the uncontrolled well. This decision should be made only as a last resort and in a 

situation where it is obvious that human life is in danger and there is no hope of 

controlling the flow under prevailing conditions. 

❑ 

If the flow is ignited, burning H2S will be converted to sulfur dioxide (SO2), which is also 

highly toxic. Do not assume that area is safe after the flow is ignited. If the well is 

ignited, evacuation of the area is mandatory, because SO2 will remain in low-lying 

places under no-wind conditions. 

❑ 

Keep Site Supervisor / Permian Resources PIC informed. 

Notify applicable government agencies and local law enforcement (Appendix A) 

If off-site impact; notify any neighbors within the Radius of Exposure (ROE), see example 

in Figure 5-11. 

❑ 

Continuously monitor H2S until readings fall below 10 ppm. ❑ 



Permian Resources Corporation H2S Contingency Plan 
Caveman 171H, 121H, 172H, 122H, 

132H, 133H, 173H, 123H, 174H, 113H, 
114H, 111H, 112H, 421H, 423H, 221H, 
222H, 223H, 124H, 224H, 134H, 424H 

Eddy County, New Mexico 

 

8 

 

Evacuated area shall not be re-entered except by trained and authorized personnel utilizing 

appropriate respiratory protection; or until “all clear” sounded by Permian Resources 

PIC / Site Supervisor. 

❑ 

IF ABOVE ACTIONS CANNOT BE ACCOMPLISHED IN TIME TO PREVENT 

EXPOSURE TO THE PUBLIC 
 

Alert public (directly or through appropriate government agencies) who may be subject to 

potentially harmful exposure levels. 
❑ 

Make recommendations to public officials regarding blocking unauthorized access to the 

unsafe area and assist as appropriate. 
❑ 

Make recommendations to public officials regarding evacuating the public and assist as 

appropriate. 
❑ 

Monitor ambient air in the area of exposure (after following abatement measures) to 

determine when it is safe for re-entry. 
❑ 

 

Section 4.0 - Notification of H2S Release Event 

I. Local & State Law Enforcement 

Prior to the planned / controlled release of a hazardous concentration of H2S gas or any associated 

byproducts of the combustion of H2S gas, notify local law enforcement agencies regarding the contents 

of this plan.  

In the event of the discovery of an unplanned/uncontrolled release of a hazardous concentration of H2S 

gas or any associated byproducts of combustion, immediately notify local and/or state law enforcement 

agencies of the situation and ask for their assistance.  

II. General Public 

In the event of a planned or unplanned release of a hazardous concentration of H2S gas or any associated 

byproducts of combustion, notify local law enforcement agencies and ask for their assistance in alerting 

the general public and limiting access to any public roads that may be impacted by such a release.  

III. New Mexico Oil Conservation Division 

The Permian Resources HSE Department will make any applicable notification to the New Mexico OCD 

regarding any release of a hazardous concentration of H2S Gas or any associated byproducts of 

combustion. 

IV. New Mexico Environment Department 

The Permian Resources HSE Department will make any applicable notifications to the NMED regarding 

any release of a hazardous concentration of H2S gas or any associated byproducts of combustion. 

V. Bureau of Land Management 

The Permian Resources Regulatory Department will make any applicable notifications to the BLM 
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regarding any release of a hazardous concentration of H2S gas or any associated byproducts of 

combustion. 

 

Section 5.0 - Emergency Contact List  

EMERGENCY CONTACT LIST 

PERMIAN RESOURCES CORPORATION. 

POSITION NAME OFFICE CELL ALT PHONE 

Operations 

Operations Superintendent Rick Lawson  432.530.3188  

TX Operations Superintendent Josh Graham 432.940.3191 432.940.3191  

NM Operations Superintendent Manual Mata  432.664.0278 575.408.0216  

Drilling Manager Jason Fitzgerald 432.315.0146 318.347.3916  

Drilling Engineer Parker Simmons 432.400.1038 281.536.9813  

Production Manager Levi Harris 432.219.8568 720.261.4633  

SVP Development Ops Clayton Smith 720.499.1416 361.215.2494  

SVP Production Ops Casey McCain 432.695.4239 432.664.6140  

HSE & Regulatory 

H&S Manager Adam Hicks 720.499.2377 903.426.4556  

Regulatory Manager Stephanie Rabadue  432.260.4388  

Environmental Manager Montgomery Floyd 432-315-0123 432-425-8321  
     

HSE Consultant Blake Wisdom  918-323-2343  

Local, State, & Federal Agencies 

Eddy County Sheriff  575-887-7551  911 

New Mexico State Highway Patrol  505-757-2297  911 

Carlsbad Fire / EMS  575-885-3125  911 

Carlsbad Memorial Hospital  575-887-4100   
Secorp – Safety Contractor Ricky Stephens  (325)-262-0707  
New Mexico Oil Conservation Division 
– District 1 Office – Hobbs, NM. 

 575-393-6161   

New Mexico Environment 
Department – District III Office – 
Hobbs, NM 

 575-397-6910   

New Mexico Oil Conservation Division 
– Hobbs, NM 

24 Hour Emergency 575-393-6161   

Bureau of Land Management – 
Carlsbad, NM 

 575-706-2779   

Eddy County PET Inspector   575-361-2822   
U.S. Fish & Wildlife  502-248-6911   
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Section 6.0 – Drilling Location Information 

I. Site Safety Information 

1. Safe Briefing Area 
a. There shall be two areas that will be designated as "SAFE BRIEFING AREAs".  If H2S is 

detected in concentrations equal to or in excess of 10 ppm all personnel not assigned 
emergency duties are to assemble in the designated Safe Briefing area for instructions. 
These two areas shall be positioned in accessible locations to facilitate the availability of 
self-contained breathing air devices. The briefing areas shall be positioned no less than 
250’ from the wellhead and in such locations that at least one briefing area will be up-
wind from the well at all times. 
 

 
2. Wind Indicators 

a. 4 Windsocks will be installed at strategic points on the facility.  
3. Danger Signs 

a. A warning sign indicating the possible well conditions will be displayed at the location 
entrance. 

 

 
4. H2S Detectors and Alarms 

a. Continuous monitoring type H2S detectors, capable of sensing a minimum of 5ppm H2S in 
air will be located centrally located at the tanks, heater treater, and combustor. 
Continuous monitoring type SO2 detector will also be located at the combustor. The 
automatic H2S alarm/flashing light will be located at the site entrance and in front of tank 
battery.  

 
5. Safety Trailer 

a. A safety trailer equipped with an emergency cascade breathing air system with 2 ea. 
Work/escape packs, a stretcher, 2 OSHA approved full body harnesses, and a 20# Class 
ABC fire extinguisher shall be available at the site in close proximity to the safe briefing 
area. The cascade system shall be able to be deployed to the drill floor when needed to 
provide safe breathing air to the workers as needed.  

 
6. Well Control Equipment 

a. The location shall have a flare line to a remote automatic ignitor and back up flare gun, 
placed 150’ from the wellhead. 

b. The location shall be equipped with a remotely operated choke system and a mud gas 
separator. 

 
7. Mud Program 

a. Company shall have a mud program that contains sufficient weight and additives to 
control H2S. 

 



Permian Resources Corporation H2S Contingency Plan 
Caveman 171H, 121H, 172H, 122H, 

132H, 133H, 173H, 123H, 174H, 113H, 
114H, 111H, 112H, 421H, 423H, 221H, 
222H, 223H, 124H, 224H, 134H, 424H 

Eddy County, New Mexico 

 

11 

 

8. Metallurgy 
a. All drill strings, casing, tubing, wellhead, BOP, spools, kill lines, choke manifold and lines, 

and valves shall be suitable for anticipated H2S volume and pressure. 
 

9. Communication 
a. The location shall be equipped with a means of effective communication such as a cell 

phones, intercoms, satellite phones or landlines.  
 
 
 

II. Directions to Location 

BEGINNING AT THE INTERSECTION OF U.S. HIGHWAY 62 AND GREENE ST 

IN CARLSBAD, PROCEED SOUTH ON CANAL ST FOR 1.1 MILES THEN TURN 

LEFT ONTO E FIESTA DR. TRAVEL 0.2 MILES AND TURN LEFT ON PAVED 

ROAD. TRAVEL 0.3 MILES TO LOCATION AND TURN RIGHT. PROCEED TO 

LOCATION.   
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Plat of Location  
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1. Routes of Ingress & Egress (MAP) 

 

2. Residences in proximity to the 3000’ Radius of Exposure (ROE) (MAP) 

There are no residences or public gathering places with the 100 PPM, 300 PPM, or 500 PPM ROE. 
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Map of 3000’ ROE Perimeter  

 

 

 

100 PPM, 300 PPM, & 500 PPM Max ROE under worst case scenario 

Enter H2S in PPM 1500  

   

Enter Gas flow in mcf/day (maximum worst case conditions) 2500  

   
500 ppm radius of exposure  (public road) 105 feet 

   
300 ppm radius of exposure 146 feet 

   

100 ppm radius of exposure  (public area) 230 feet 

 

▪ Location NAD 83 GPS Coordinates Lat: 32.407655, Long: -104.218739 

3. Public Roads in proximity of the Radius of Exposure (ROE) 

There are no public roads that would be within the 500 PPM ROE. The closest public road is Industrial 
Avenue which is 900’ from the location.  
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Section 7.0 – Hazard Communication  

I. Physical Characteristics of Hydrogen Sulfide Gas 

Hydrogen sulfide (H2S) is a colorless, poisonous gas that is soluble in water. It can be present in crude oils, 
condensates, natural gas and wastewater streams. 

H2S is heavier than air with a vapor density of 1.189 (air = 1.0); however, H2S is most often mixed with 
other gases. These mixtures of H2S and other gases can be heavier or lighter than air. If the H2S-containing 
mixture is heavier, it can collect in low areas such as ditches, ravines, firewalls, and pits; in storage tanks; 
and in areas of poor ventilation. Please see physical properties in Table 7.0. 

With H2S the sense of smell is rapidly lost allowing lethal concentrations to be accumulated without 
warning. The toxicity of hydrogen sulfide at varying concentrations is indicated in the Table 7.1. 

Warning:  Do not use the mouth-to-mouth method if a victim ingested or inhaled hydrogen sulfide. Give 
artificial respiration with the aid of a pocket mask equipped with a one-way valve or other proper 
respiratory medical device. 

Table 7.0. Physical Properties of H2S 

Properties of H2S Description 

Vapor Density > 1 = 1.189 
Air = 1  

▪ H2S gas is slightly heavier than air, which can cause it to settle in low 
places and build in concentration. 

▪ Produced as a mixture with other gases associated with oil and gas 
production. 

Flammable Range 4.3%-46% 
43000 ppm – 460000 ppm 

▪ H2S can be extremely flammable / explosive when these 
concentrations are reached by volume in air. 

Although H2S is primarily a respiratory hazard, it is also flammable and forms an explosive mixture at 
concentrations of 4.3%–46.0% (40,000ppm – 460,000 ppm) by volume in air. 

H2S can be encountered when: 

• Venting and draining equipment. 

• Opening equipment (separators, pumps, and tanks).  

• Opening piping connections (“line breaking”). 

• Gauging and sampling storage tanks. 

• Entering confined spaces. 

• Working around wastewater pits, skimmers, and treatment facilities. 

II. Human Health Hazards - Toxicological Information 
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Table 7.1. Hazards & Toxicity 

Concentration 

(ppm) 

Symptoms/Effects 

0.00011-0.00033 ppm Typical background concentrations 

0.01-1.5 ppm Odor threshold (when rotten egg smell is first noticeable to some). Odor becomes 

more offensive at 3-5 ppm. Above 30 ppm, odor described as sweet or sickeningly 

sweet. 

2-5 ppm Prolonged exposure may cause nausea, tearing of the eyes, headaches or loss of 

sleep. Airway problems (bronchial constriction) in some asthma patients. 

20 ppm Possible fatigue, loss of appetite, headache, irritability, poor memory, dizziness. 

50-100 ppm Slight conjunctivitis ("gas eye") and respiratory tract irritation after 1 hour. May 

cause digestive upset and loss of appetite. 

100 ppm Coughing, eye irritation, loss of smell after 2-15 minutes (olfactory fatigue). Altered 

breathing, drowsiness after 15-30 minutes. Throat irritation after 1 hour. Gradual 

increase in severity of symptoms over several hours. Death may occur after 48 hours. 

100-150 ppm Loss of smell (olfactory fatigue or paralysis). 

200-300 ppm Marked conjunctivitis and respiratory tract irritation after 1 hour. Pulmonary edema 

may occur from prolonged exposure. 

 500-700 ppm Staggering, collapse in 5 minutes. Serious damage to the eyes in 30 minutes. Death 

after 30-60 minutes. 

700-1000 ppm Rapid unconsciousness, "knockdown" or immediate collapse within 1 to 2 breaths, 

breathing stops, death within minutes. 

1000-2000 ppm Nearly instant death 

 

III. Environmental Hazards 

H2S and its associated byproducts from combustion presents a serious environmental hazard. Sulphur 
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Dioxide SO2 is produced as a constituent of flaring H2S Gas and can present hazards associated, which are 

similar to H2S.  Although SO2 is heavier than air, it will be picked up by a breeze and carried downwind at 

elevated temperatures. Since Sulfur Dioxide is extremely irritating to the eyes and mucous membranes of 

the upper respiratory tract, it has exceptionally good warning powers in this respect. The following table 

indicates the toxic nature of the gas. Please see the attached SDS in Appendix B for reference.  

 

SULFUR DIOXIDE TOXICITY 
Concentration Effects 

%SO2 PPM  

0.0005 3 to 5 Pungent odor-normally a person can detect SO2 in this range. 

0.0012 12 Throat irritation, coughing, and constriction of the chest tearing and 
smarting of eyes. 

0.15 150 So irritating that it can only be endured for a few minutes. 

0.05 500 Causes a sense of suffocation, even with first breath. 

 

Section 8.0 - Regulatory Information 

I. OSHA & NIOSH Information 

II. Table 8.0. OSHA & NIOSH H2S Information 

PEL, IDLH, TLV Description 

NIOSH PEL 10 PPM 
▪ PEL is the Permissible Exposure Limit that an employee may be 

exposed up to 8 hr / day. 

OSHA General Industry Ceiling 
PEL – 20 PPM 

▪ The maximum exposure limit, which cannot be exceeded for any length 
of time. 

IDLH 100 PPM ▪ Immediately Dangerous to Life and Health 

Permian Resources PEL 10 PPM ▪ Permian Resources Policy Regarding H2S for employee safety 

 

 

III. New Mexico OCD & BLM – H2S Concentration Threshold Requirements 

New Mexico NMAC 19.15.11 and Onshore Order #6 identify two Radii of Exposure (ROE) that identify potential 
danger to the public and require additional compliance measures. Permian Resources is required to install safety 
devices, establish safety procedures and develop a written H2S contingency plan for sites where the H2S 
concentrations are as follows.  

Table 8.1. Calculating H2S Radius of Exposure 

H2S Radius of 
Exposure 

Description Control and Equipment Requirements 
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100 ppm  

Distance from a release to where the 
H2S concentration in the air will dilute 
below 100ppm 

ROE > 50-ft and includes any part of a 
“public area” (residence, school, business, 
etc., or any area that can be expected to 
be populated). 

ROE > 3,000-ft 

500 ppm  

Distance from a release to where the 
H2S concentration in the air will dilute 
below 500ppm 

ROE > 50-ft and includes any part of a public 
road (public roads are tax supported roads 
or any road used for public access or use) 

 

Calculating H2S Radius of Exposure 

The ROE of an H2S release is calculated to determine if a potentially hazardous volume of H2S gas at 100 

or 500 parts per million (ppm) is within a regulated distance requiring further action. If information about 

the concentration of H2S and the potential gas release volume is known, the location of the Muster Areas 

will be set, and safety measures will be implemented based on the calculated radius of exposure (ROE).  

NMAC 19.15.11 – Hydrogen Sulfide Safety defines the ROE as the radius constructed with the gas’s point 

of escape as its center and its length calculated by the following Pasquill-Gifford equations: 

 To determine the extent of the 100 ppm ROE:  

 x =[(1.589) (mole fraction H2S)(Q)](.6258). 

 To determine the extent of the 500 ppm ROE:  

 x =[(0.4546) (mole fraction H2S)(Q)] (.6258). 

Table 8.2. Calculating H2S Radius of Exposure 

ROE Variable Description 

X =  ROE in feet 

Q =  
Max volume of gas released determined to be released in cubic feet per day 
(ft3/d) normalized to standard temperature and pressure, 60oF and 14.65 psia 
 

Mole fraction H2S = Mole fraction of H2S in the gaseous mixture released. 

 

The volume used as the escape rate in determining the ROE is specified in the rule as follows:  

▪ The maximum daily volume rate of gas containing H2S handled by that system element for which the 
ROE is calculated. 

▪ For existing gas wells, the current adjusted open-flow rate, or the operator's estimate of the well's 
capacity to flow against zero back-pressure at the wellhead. 

New Mexico Oil Conservation Division & BLM Site Requirements under NMAC 19.15.11 & Onshore 
Order #6 

▪ Two cleared areas will be designated as Safe Briefing Areas. During an emergency, personnel will 
assemble in one of these areas for instructions from the Permian Resources Person-in-Charge. 
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Prevailing wind direction should be considered in locating the briefing areas 200’ or more on either 
side of the well head. One area should offset the other at an angle of 45° to 90° with respect to 
prevailing wind direction to allow for wind shifts during the work period.  

▪ In the event of either an intentional or accidental releases of hydrogen sulfide, safeguards to protect 
the general public from the harmful effects of hydrogen sulfide must be in place for operations.  A 
summary of the provisions in each of three H2S ROE cases is included in Table 8.3. 

o CASE 1 -100 ppm ROE <  50’ 

o CASE 2 - 100 ppm ROE is 50’ or greater, but < 3000’ and does not penetrate public area. 

o CASE 3 -100 ppm ROE is 50’ or greater and penetrates a public area or 500 ppm ROE includes a 

public road. Also if 100 ppm ROE > 3000’ regardless of public area. 

 

Table 8.3. NMAC 19.15.11 Compliance Requirements Drilling & Production 

NMAC 19.15.11 & BLM COMPLIANCE REQUIREMENTS - DRILLING & PRODUCTION 

PROVISION CASE 1 CASE 2 CASE 3 

H2S Concentration Test X X X 

H-9 X X X 

Training X X X 

District Office Notification X X X 

Drill Stem Tests Restricted X* X* X 

BOP Test X* X* X 

Materials  X X 

Warning and Marker  X X 

Security  X X 

Contingency Plan   X 

Control and Equipment Safety   X 

Monitors  X** X** 

Mud (ph Control or Scavenger)   X* 

Wind Indicators  X** X 

Protective Breathing Equipment  X** X 

Choke Manifold, Secondary Remote Control, and Mud-Gas Separator   X 

Flare Stacks   X* 

 

Section 9.0 - Training Requirements 

Training 

The following elements are considered a minimum level of training for personnel assigned to operations 

who may encounter H2S as part of routine or maintenance work.  

▪ The hazards, characteristics, and properties of hydrogen sulfide (H2S) and (SO2). 

▪ Sources of H2S and SO2. 

▪ Proper use of H2S and SO2 detection methods used at the workplace. 

▪ Recognition of, and proper response to, the warning signals initiated by H2S and SO2 detection 

systems in use at the workplace. 
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▪ Symptoms of H2S exposure; symptoms of SO2 exposure 

▪ Rescue techniques and first aid to victims of H2S and SO2 exposure. 

▪ Proper use and maintenance of breathing equipment for working in H2S and SO2 atmospheres, as 

appropriate theory and hands-on practice, with demonstrated proficiency (29 CFR Part 1910.134). 

▪ Workplace practices and relevant maintenance procedures that have been established to protect 

personnel from the hazards of H2S and SO2. 

▪ Wind direction awareness and routes of egress. 

▪ Confined space and enclosed facility entry procedures (if applicable). 

▪ Emergency response procedures that have been developed for the facility or operations. 

▪ Locations and use of safety equipment. 

▪ Locations of safe briefing areas. 

Refresher training will be conducted annually. 

Section 10.0 - Personal Protective Equipment 

I. Personal H2S Monitors  

All personnel engaged in planned or unplanned work activity to mitigate the release of a hazardous 

concentration of H2S shall have on their person a personal H2S monitor.  

II. Fixed H2S Detection and Alarms 

• 4 channel H2S monitor 

• 4 wireless H2S monitors 

• H2S alarm system (Audible/Red strobe) 

• Personal gas monitor for each person on location 

• Gas sample tubes 
III. Flame Resistant Clothing  

All personnel engaged in planned or unplanned work activity associated with this Plan shall have on the 

appropriate level of FRC clothing.  

IV. Respiratory Protection 

The following respiratory protection equipment shall be available at each drilling location. 

• Working cascade system available on rig floor and pit system & 750’ of air line hose 

• Four (4) breathing air manifolds 

• Four (4) 30-minute rescue packs 

• Five (5) work/Escape units 

• Five (5) escape units 

• One (1) filler hose for the work/escape/rescue units 
Supplied air (airline or SCBA) respiratory protection against hydrogen sulfide exposure is required in the following 
situations: 

▪ When routine or maintenance work tasks involve exposure to H2S concentrations of 10 ppm 
or greater. 
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▪ When a fixed location area monitor alarms, and re-entry to the work area is required to 
complete a job. 

▪ When confined spaces are to be entered without knowledge of H2S levels present, or if initial 
measurements are to be taken of H2S levels. 

▪ During rescue of employees suspected of H2S overexposure. 

▪ For specific tasks identified with significant exposure potential and outlined in local program 
guidelines. 

▪ All respiratory equipment for hydrogen sulfide must be of the supplied-air type, equipped 
with pressure-demand regulators and operated in the pressure-demand mode only. This is 
the only type of respiratory protection recommended for hydrogen sulfide application. 
Equipment should be approved by NIOSH/MSHA or other recognized national authority as 
required. If airline units are used, a five-minute egress bottle should also be carried. 

▪ Gas masks or other air-purifying respirators MUST NEVER BE USED FOR HYDROGEN SULFIDE 
due to the poor warning properties of the gas.  

▪ Use of respiratory protection should be accompanied by a written respiratory protection 
program. 
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Appendix A 
H2S SDS 
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Appendix B 
 SO2 SDS 
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