
MS Directional
Survey Report MSDirectional

Copper Ridge Resources, U.C

Copper Ridge /Cobalt Operating 

Project: Lea County, New Mexico (NAD83)

Site: Warren
Well: Warren 1

Wellbore: Wellbore #3

Design: Surveys

Project Lea County, New Mexico (NAD83)

Map System: US State Plane 1983
Geo Datum: North American Datum 1983

Map Zone: New Mexico Eastern Zone

Local Co-ordinate Reference: Well Warren 1

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method: 

Database:

System Datum:

WELL @ 3802.50usft (AD 1111) 

WELL @ 3802.50usft (AD 1111)
Grid ^

Minimum Curvature 
EDM 5000.1 Conroe DB - O

Mean Sea Lev

V >
| Site Warren ------W--------
Site Position: Northing: 674,957.80 usft Latitude: 32° 51'3.519 N
From: Lat/Long Easting: 867,399.42 usft Longitude: 103° 16’ 17.695 W

j Position Uncertainty: 0.00 usft Slot Radius: 13-3/16 "

| Well Warren 1

Well Position +N/-S 0.00 usft Northing: 674,957.80 usft Latitude: 32° 51'3.519 N
+E/-W 0.00 usft Easting: 867,399.42 usfl Longitude: 103° 16' 17.695 W

Position Uncertainty 0.00 usft Wellhead Elevation: usft Ground Level: 3,785.00 usfl

Grid Convergence: 0.576 °

Wellbore Wellbore #3

Magnetics Model Name Sample Date Declination Dip Angle Field Strength

O n (nT)

BGGM2018 2/14/2019 6.702 60.643 48,210.27

Design Surveys

Audit Notes:

! Version: 1.0 Phase: ACTUAL Tie On Depth: 11,603.00

Vertical Section: Depth From (TVD) 
(usft)

0.00

+N/-S
(usft)

0.00

+E/-W
(usft)

0.00

Direction
(°)

285.89

Survey Program Date 3/28/2019

From To
(usft) (usft) Survey (Wellbore) Tool Name Description

10.50 11,305.50 MS Gyro (Wellbore #1) IS-GYRO-WLINE MEMS RATE GYRO
11,420.00 11,603.00 MS MWD (Wellbore #2) MWD OWSG MWD - Standard
11,635.00 13,100.00 MS MWD (Wellbore #3) MWD OWSG MWD - Standard

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) n n (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
10.50 0.00 0.01 10.50 0.00 0.00 0.00 0.00 0.00 0.00

210.50 0.52 45.96 210.50 0.63 0.65 -0.45 0.26 0.26 0.00
410.50 0.54 52.42 410.49 1.84 2.05 -1.47 0.03 0.01 3.23
610.50 0.39 112.69 610.48 2.15 3.43 -2.71 0.24 -0.08 30.14

810.50 0.34 67.42 810.48 2.11 4.60 -3.85 0.14 -0.03 -22.64
1,010.50 0.33 80.24 1,010.48 2.44 5.72 -4.83 0.04 -0.01 6.41
1,210.50 0.38 28.19 1,210.47 3.12 6.60 -5.49 0.16 0.03 -26.03

3/28/2019 8:04:18AM Page 2 COMPASS 5000.15 Build 91



MS Directional aim*
Copper Ridge Resources, LLC

Survey Report JwZp Directional

Copper Ridge / Cobalt Operating Local Co-ordinate Reference: Well Warren 1
Project: Lea County, New Mexico (NAD83) TVD Reference: WELL @ 3802.50usft (AD 1111)
Site: Warren MD Reference: WELL @ 3802.50usft (AD 1111)
Well: Warren 1 North Reference: Grid
Wellbore: Wellbore #3 Survey Calculation Method: Minimum Curvature
Design:

Survey

Surveys Database: EDM 5000.1 Conroe DB

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) n n (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (“7100 usft)

1,410.50 0.48 40.11 1,410.47 4.35 7.45 -5.98 0.07 0.05 5.96
1,610.50 0.35 27.68 1,610.46 5.53 8.28 -6.45 0.08 -0.07 -6.22

1,810.50 0.08 28.11 1,810.46 6.19 8.63 -6.60 0.14 -0.14 0.22
2,010.50 0.10 121.01 2,010.46 6.23 8.84 -6.80 0.07 0.01 46.45
2,210.50 0.21 358.91 2,210.46 6.50 8.98 -6.86 0.14 0.06 -61.05
2,410.50 0.66 357.25 2,410.45 8.02 8.92 -6.38 0.23 0.23 -0.83
2,610.50 0.77 356.01 2,610.44 10.51 8.77 -5.56 0.06 0.06 -0.62

2,810.50 0.71 359.39 2,810.42 13.09 8.67 -4.75 0.04 -0.03 1.69
3,010.50 1.06 334.98 3,010.40 16.01 7.87 -3.19 0.25 0.18 -12.21
3,210.50 0.92 336.44 3,210.37 19.15 6.45 -0.96 0.07 -0.07 0.73
3,410.50 0.66 337.89 3,410.35 21.69 5.37 0.77 0.13 -0.13 0.73
3,610.50 1.11 342.67 3,610.32 24.61 4.36 2.54 0.23 0.23 2.39

3,810.50 0.77 359.62 3,810.30 27.80 3.77 3.98 0.22 -0.17 8.48
4,010.50 1.06 4.59 4,010.27 30.99 3.91 4.72 0.15 0.15 2.49
4,210.50 0.91 333.43 4,210.24 34.25 3.35 6.16 0.27 -0.08 -15.58
4,410.50 1.30 296.95 4,410.21 36.70 0.62 9.46 0.39 0.20 -18.24
4,610.50 1.52 305.09 4,610.15 39.26 -3.58 14.19 0.15 0.11 4.07

4,810.50 1.24 285.48 4,810.09 41.36 -7.83 18.86 0.27 -0.14 -9.81
5,010.50 1.04 310.37 5,010.05 43.11 -11.30 22.67 0.26 -0.10 12.45
5,210.50 0.72 281.04 5,210.03 44.53 -13.92 25.58 0.27 -0.16 -14.67
5,410.50 0.14 325.36 5,410.02 44.97 -15.29 27.02 0.31 -0.29 22.16
5,610.50 0.73 329.28 5,610.02 46.27 -16.08 28.13 0.30 0.30 1.96

5,810.50 0.82 326.51 5,810.00 48.56 -17.52 30.14 0.05 0.05 -1.39
6,010.50 0.60 319.51 6,009.98 50.55 -18.99 32.10 0.12 -0.11 -3.50
6,210.50 1.01 316.90 6,209.96 52.63 -20.87 34.48 0.21 0.21 -1.31
6,410.50 1.78 315.72 6,409.90 56.14 -24.25 38.69 0.39 0.39 -0.59
6,610.50 1.49 316.10 6,609.82 60.24 -28.22 43.63 0.15 -0.15 0.19

6,810.50 1.89 297.67 6,809.73 63.64 -32.94 49.11 0.33 0.20 -9.22
7,010.50 1.95 305.02 7,009.62 67.13 -38.65- 55.55 0.13 0.03 3.68
7,210.50 2.35 299.97 7,209.48 71.13 -44.99 62.74 0.22 0.20 -2.53
7,410.50 2.12 292.34 7,409.33 74.58 -51.96 70.40 0.19 -0.12 -3.82
7,610.50 1.92 290.67 7,609.21 77.17 -58.52 77.41 0.10 -0.10 -0.84

7,810.50 2.13 309.73 7,809.08 80.73 -64.51 84.15 0.35 0.11 9.53
8,010.50 1.73 297.94 8,008.97 84.52 -70.04 90.50 0.28 -0.20 -5.90
8,210.50 1.47 320.14 8,208.89 87.90 -74.35 95.57 0.33 -0.13 11.10
8,410.50 1.47 348.36 8,408.83 92.39 -76.51 98.88 0.36 0.00 14.11
8,610.50 2.13 338.91 8,608.73 98.37 -78.36 102.30 0.36 0.33 -4.73

8,810.50 2.19 358.58 8,808.59 105.65 -79.80 105.67 0.37 0.03 9.84
9,010.50 3.20 28.57 9,008.38 114.38 -77.22 105.59 0.85 0.51 15.00
9,210.50 4.59 24.82 9,207.91 126.54 -71.19 103.12 0.71 0.70 -1.88
9,410.50 5.02 19.94 9,407.21 142.03 -64.85 101.26 0.30 0.22 -2.44
9,610.50 4.30 17.51 9,606.55 157.41 -59.61 100.43 0.37 -0.36 -1.22

9,810.50 3.80 11.94 9,806.05 171.04 -55.98 100.67 0.32 -0.25 -2.79
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MS Directional
Survey Report

Copper Ridge Resources, LLC
MSDirectional

Copper Ridge / Cobalt Operating Local Co-ordinate Reference: Well Wbrren 1

Project: Lea County, New Mexico (NAD83) TVD Reference: WELL @ 3802.50usft (AD

Site: Warren MD Reference: WELL @ 3802.50usft (AD
Well: Warren 1 North Reference: Grid

Wellbore: Wellbore #3 Survey Calculation Method: Minimum Curvature

Design: Surveys Database: EDM 5000.1 Conroe DB

Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) O n (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)

10,010.50 3.71 355.48 10,005.62 183.98 -55.12 103.39 0.54 -0.05 -8.23
10,210.50 3.42 358.41 10,205.24 196.39 -55.80 107.43 0.17 -0.15 1.47
10,410.50 2.94 351.39 10,404.93 207.43 -56.73 111.35 0.31 -0.24 -3.51
10,610.50 0.65 58.83 10,604.83 213.09 -56.53 112.71 1.38 -1.15 33.72

10,810.50 0.71 116.38 10,804.82 213.12 -54.45 110.72 0.33 0.03 28.78
11,010.50 0.52 90.56 11,004.81 212.56 -52.43 108.62 0.17 -0.10 -12.91
11,210.50 0.28 221.46 11,204.80 212.19 -51.84 107.96 0.37 -0.12 65.45
11,305.50 0.90 123.03 11,299.80 211.61 -51.37 107.35 1.03 0.65 -103.61
11,420.00 0.90 162.50 11,414.29 210.26 -50.35 105.99 0.53 0.00 34.47

11,452.00 2.80 318.10 11,446.28 210.60 -50.79 106.51 11.37 5.94 486.25
11,482.00 6.10 322.70 11,476.18 212.42 -52.25 108.41 11.06 11.00 15.33
11,511.00 9.70 337.80 11,504.90 215.90 -54.11 111.15 14.23 12.41 52.07
11,541.00 11.70 338.70 11,534.38 221.08 -56.17 114.55 6.69 6.67 3.00
11,573.00 15.40 335.80 11,565.49 227.98 -59.09 119.25 11.75 11.56 -9.06

11,603.00 18.20 333.90 11,594.20 235.82 -62.78 124.95 9.51 9.33 -6.33
Tie-In to MS MWD -11603.00' MD
11,635.00 17.70 326.80 11,624.65 244.38 -67.65 131.97 7.01 -1.56 -22.19
11,666.00 22.70 322.70 11,653.73 253.09 -73.86 140.33 16.75 16.13 -13.23
11,698.00 30.70 313.70 11,682.31 263.67 -83.52 152.52 27.95 25.00 -28.13
11,729.00 37.30 315.30 11,708.00 275.82 -95.86 167.72 21.48 21.29 5.16

11,760.00 45.50 311.80 11,731.23 289.89 -110.74 185.88 27.48 26.45 -11.29
11,789.00 53.70 310.60 11,750.01 304.42 -127.35 205.83 28.45 28.28 -4.14
11,820.00 60.50 303.40 11,766.86 320.01 -148.14 230.10 29.33 21.94 -23.23
11,852.00 67.80 297.70 11,780.81 334.59 -172.94 257.93 27.87 22.81 -17.81
11,882.00 74.90 291.30 11,790.41 346.33 -198.78 286.01 31.11 23.67 -21.33

11,910.00 82.10 285.40 11,795.99 354.94 -224.80 313.39 32.97 25.71 -21.07
11,972.00 87.20 282.00 11,801.77 369.55 -284.75 375.05 9.87 8.23 -5.48
12,035.00 89.40 278.00 11,803.64 380.48 -346.75 437.67 7.24 3.49 -6.35
12,097.00 89.10 274.90 11,804.45 387.44 -408.34 498.82 5.02 -0.48 -5.00
12,158.00 89.00 271.60 11,805.46 390.90 -469.23 558.32 5.41 -0.16 -5.41

12,219.00 88.40 270.30 11,806.85 391.91 -530.20 617.24 2.35 -0.98 -2.13
12,283.00 88.10 269.80 11,808.80 391.97 -594.17 678.78 0.91 -0.47 -0.78
12,348.00 86.80 269.80 11,811.69 391.74 -659.10 741.17 2.00 -2.00 0.00
12,407.00 85.60 269.50 11,815.60 391.38 -717.97 797.69 2.10 -2.03 -0.51
12,470.00 85.20 269.80 11,820.66 391.00 -780.77 857.99 0.79 -0.63 0.48

12,533.00 84.40 268.90 11,826.37 390.28 -843.50 918.13 1.91 -1.27 -1.43
12,597.00 84.90 270.70 11,832.33 390.06 -907.22 979.35 2.91 0.78 2.81
12,660.00 85.20 271.50 11,837.77 391.27 -969.97 1,040.04 1.35 0.48 1.27
12,724.00 87.40 273.40 11,841.90 394.00 -1,033.78 1,102.15 4.54 3.44 2.97
12,787.00 87.70 273.70 11,844.59 397.90 -1,096.60 1,163.64 0.67 0.48 0.48

12,851.00 87.70 273.80 11,847.16 402.08 -1,160.41 1,226.15 0.16 0.00 0.16
12,914.00 88.30 274.60 11,849.36 406.69 -1,223.20 1,287.81 1.59 0.95 1.27
12,977.00 88.70 275.20 11,851.01 412.07 -1,285.95 1,349.63 1.14 0.63 0.95
13,041.00 89.70 276.10 11,851.90 418.37 -1,349.63 1,412.60 2.10 1.56 1.41
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Copper Ridge Resources, LLC

MS Directional
Survey Report MSDirectional

Copper Ridge / Cobalt Operating Local Co-ordinate Reference: Well Warren 1

Project: Lea County, New Mexico (NAD83) TVD Reference: WELL @ 3802.50usft (AD 1111)

Site: Warren MD Reference: WELL @ 3802.50usft (AD 1111)
Well: Warren 1 North Reference: Grid

Wellbore: Wellbore #3 Survey Calculation Method: Minimum Curvature

Design: Surveys Database: EDM 5000.1 Conroe DB

Survey

Measured
Depth
(usft)

Inclination

n
Azimuth

n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

13,047.00 89.70 275.80 11,851.93 418.99 -1,355.60 1,418.51 5.00 0.00 -5.00

13,100.00 89.70 275.80 11,852.21 424.35 -1,408.33 1,470.69 0.00 0.00 0.00
Projection to Bit-13100.00' MD

i

i

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(usft) (usft) (usft) (usft) Comment

11,603.00 11,594.20 235.82 -62.78 Tie-In to MS MWD -11603.00’ I

13,100.00 11,852.21 424.35 -1,408.33 Projection to Bit-13100.00' MD
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Warren 1
Midway Devonian Field 

API 30-025-26323 
Lea County, NM 

4/5/2019

Completed 07-20-1979 

Plugged 1-12-1990 
IP 182 bopd (11,818 to 11,882) 
Re-Entered 11/4/2014

13-3/8“ csg @ 400'
Hole sz17"

TOC - Surface - Circulated 
Cement w 400 sacks

TOC Surface Calculated

Top of Casing 4176' 
Cut at 4205 but not free

TOC 4300 temp survey

8-5/8“ 24432# csg @ 4,396' 
Hole sz 12-1/4“
Cement 1600 Sacks

DV tool 8481 
circ out 55sx excess

Perf Wolfcamp 9652-9664 
Could not break down

Strawn 10,240-10,258 squeezed 
25sx 1988

Strawn Perfs 10,758-10,802 
Squeezed with 30 sx 10/24/14

Whipstock set at 11,347' 

CIBP at 11,353'

CIBP at 11,700’w/5sx

Top/Devonian 11,729*
Perf 11,818’ to 11,882' (Devonian)

5.5” csg 17# & 20# @11,977'
20# 9,924 to 11,977'
Hole sz 7-7/8“
Cement w 1300 sacks 
(650 1st stg & 650 2nd stg) TD 11,980'


