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COG Operating LLC
Planning ReportmCOnCHO

Database: EDM_Users Local Co-ordinate Reference: Wfell GATSBY FEDERAL COM #1H
Company: COG Operating LLC TVD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 

FREEDOM)
Project: LEA COUNTY, NM MD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 

FREEDOM)
Sfte: AVALON SHALE North Reference; Grid

Well:

Wellbore:

Design:

GATSBY FEDERAL COM #1H

OWB

PWPO

Survey Calculation Method: Minimum Curvature

Project LEA COUNTY, NM •

Map System: US State Plane 1927 (Exact solution) System Datum: Mean Sea Level

Geo Datum: NAD 1927 (NADCON CONUS)

Map Zone: New Mexico East 3001

Site AVALON SHALE

Site Position: Northing: 419,780.50 usft Latitude: 32" 9' 6 058 N
From: Map Easting: 741,734.30 usft Longitude: 103“ 33'8 114 W

Position Uncertainty: 0 0 usft Slot Radius: 13-3/16'' Grid Convergence: 0 42*

Well GATSBY FEDERAL COM #1H
..... ..

Well Position ♦N/-S 37,298.8 usft Northing: 457,079.30 usft Latitude: 32" 15' 11.419 N

+E/-W 47,141.5 usft Easting: 788,875.80 usft Longitude: 103" 23’ 56.044 W

Position Uncertainty 3.0 usft Wellhead Elevation: 0.0 usft Ground Level: 3,455 9 usft

Wellbore OWB

Magnetics Model Name Sample Date Declination Dip Angle Field Strength

n n <nT)

WMM2015 2/3/2016 7.04 60.13 48,107

Design PWPO

Audit Notes:

Version: Phase: PROTOTYPE Tie On Depth: 0.0

Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
(usft) (usft) (usft) n
0.0 0 0 0.0 179.08

Plan Sections

Measured
Depth
(usft)

Inclination

o
Azimuth

n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)
TFO

n Target

0.0 0.00 000 0.0 0.0 00 0.00 0.00 0.00 0.00

8,449.0 0 00 0 00 8,449.0 0 0 0 0 0.00 0.00 0 00 0.00

9,341.9 89.27 179 08 9,022 0 -565.7 9.1 10 00 10 00 0 00 179.08

18,821.2 89.27 179.08 9,142 0 -10,043 0 160.9 0 00 0.00 0 00 0.00 PBHL-Gatsby Fed Co
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COG Operating LLC
Planning Report

Database:

Proiort*i

Site:

Well:

Wellbore:

EDMJJsers
COG Operating LLC

LEA COUNTY, NM

AVALON SHALE

GATSBY FEDERAL COM #1H

OWE

PWP0

Local Co-ordinate Reference:

TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Well GATSBY FEDERAL COM #1H

RKB=3455.9+26 @ 3481 9usft (SCANDRILL 
FREEDOM)
RKB=3455.9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

Grid

Minimum Curvature

Planned Survey
-r-ry

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) (•/lOOusft) (VI 00 usft) fVIOOusft)

0.0 0.00 0 00 0 0 0.0 00 0.0 000 0 00 0 00
100.0 0.00 0 00 100 0 0.0 0.0 0.0 0.00 0 00 0 00
200.0 0.00 0 00 200.0 00 0.0 0.0 0.00 000 0.00
300.0 0.00 0 00 300.0 0.0 0.0 0.0 0 00 0.00 0.00
400.0 0.00 0 00 400.0 0.0 0.0 0.0 0 00 0.00 0 00

500.0 0.00 0 00 500.0 0.0 0.0 0.0 0.00 0.00 0.00
600.0 0 00 0 00 600 0 0.0 0 0 0.0 0 00 0.00 0 00
700.0 0.00 0 00 700.0 0.0 0.0 0.0 0 00 0 00 0.00
800.0 0 00 0 00 800.0 0.0 0.0 0.0 0.00 0 00 0.00
900.0 0 00 0 00 900.0 0.0 0.0 0.0 0 00 0 00 0 00

1,000.0 0.00 0 00 1,000.0 0.0 0.0 0.0 0.00 0 00 0.00
1,100.0 0.00 0.00 1,100.0 0.0 0.0 0.0 0 00 0.00 0.00
1,200.0 0 00 0.00 1,200.0 0.0 0.0 0.0 0.00 0.00 0.00
1,300.0 0.00 0 00 1,300.0 0.0 0.0 0.0 0 00 0.00 0.00
1,400.0 0.00 0 00 1,400.0 0.0 0.0 0.0 0.00 0.00 0.00

1,500.0 0.00 0 00 1,500.0 0.0 0.0 0.0 0.00 0 00 0.00
1,600.0 0.00 0 00 1,600.0 0.0 0.0 0.0 0 00 0 00 0.00
1,700.0 0.00 0 00 1,700 0 0.0 0.0 0.0 0.00 0 00 0.00
1,800.0 0.00 0 00 1,800.0 0.0 0.0 0.0 0 00 0.00 0 00
1,900.0 0.00 0 00 1,900.0 0.0 0.0 0.0 0 00 0.00 0 00

2,000.0 0.00 0 00 2,000.0 0.0 0.0 0.0 0.00 0.00 0.00
2,100.0 0.00 0.00 2,100.0 0.0 0.0 0.0 0 00 0.00 0.00
2,200.0 0.00 0.00 2,200.0 0.0 0.0 0.0 0.00 0.00 boo

2,300.0 0.00 0.00 2,300.0 0.0 0.0 0.0 0 00 0.00 0 00
2,400 0 0.00 0 00 2,400.0 0.0 0.0 0 0 0.00 0.00 0 00

2,500.0 0 00 0.00 2,500.0 0.0 0.0 0.0 0 00 0.00 0.00
2,600.0 0 00 0 00 2,600.0 0.0 0.0 0 0 0.00 0 00 0.00
2,700.0 0.00 0 00 2,700.0 0.0 0.0 0.0 0.00 0 00 0.00
2,800.0 0 00 0 00 2,800.0 0.0 0.0 0.0 0 00 0 00 0.00
2,900.0 0.00 0 00 2,900.0 0.0 0.0 0.0 0.00 0.00 0.00

3,000.0 0.00 0 00 3,000.0 0.0 0.0 0 0 0 00 0.00 0.00
3,100.0 0.00 0.00 3,100.0 0.0 0.0 0.0 0.00 0.00 0.00
3,200.0 0.00 0.00 3,200.0 0.0 0.0 0.0 0 00 0.00 0.00
3,300.0 0.00 0 00 3,300.0 0.0 0.0 0.0 0 00 0.00 0.00
3,400.0 0.00 0 00 3,400.0 0.0 0.0 0.0 0.00 0 00 0.00

3,500.0 0.00 0 00 3,500.0 0.0 0.0 0.0 0.00 0.00 0.00
3,600.0 0.00 0.00 3,600.0 0.0 0.0 0.0 0.00 0.00 0 00
3,700.0 0.00 0.00 3,700,0 0.0 0.0 0.0 0 00 000 0 00
3,800.0 0 00 0.00 3,800.0 0.0 0.0 0.0 0 00 0.00 0.00
3,900.0 0 00 0 00 3,900.0 0.0 0.0 0.0 0 00 0 00 0.00

4,000.0 0.00 0.00 4,000.0 0.0 0.0 0.0 0 00 0.00 0.00
4,100.0 0.00 0.00 4,100.0 0.0 0.0 00 0 00 0.00 0.00
4,200.0 0 00 0 00 4,200.0 0.0 0.0 0.0 0 00 0 00 0.00
4,300.0 0.00 0.00 4,300.0 0.0 0.0 0.0 0 00 0 00 0.00
4,400.0 0.00 0.00 4,400.0 0.0 0.0 0.0 0 00 0.00 0.00

4,500.0 0.00 000 4,500.0 0.0 0.0 0.0 0.00 0.00 0 00
4,600.0 0.00 0.00 4,600.0 0.0 0.0 0.0 0.00 000 0 00
4,700.0 0 00 0 00 4,700.0 0.0 0.0 0.0 0 00 0.00 0.00
4,800.0 000 0 00 4,800.0 0.0 0.0 0.0 0 00 0 00 0.00
4,900.0 0 00 0.00 4,900.0 0.0 00 0.0 0 00 0.00 0 00

5,000.0 0 00 0.00 5,000.0 0.0 0.0 0.0 0 00 0 00 0.00
5,100.0 0.00 0.00 5,100.0 0.0 0.0 0.0 0.00 0.00 0.00
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COG Operating LLC
Planning Report

Database: EDM_Users Local Co-ordinate Reference: Well GATSBY FEDERAL COM #1H
Company: COG Operating LLC TVD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL

FREEDOM)
Project: LEA COUNTY, NM MD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL

FREEDOM)
Site: AVALON SHALE North Reference: Grid

Well:

Wellbore:

GATSBY FEDERAL COM #1H

OWB

PWPO

Survey Calculation Method: Minimum Curvature

Planned Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) P) P) (usft) (usft) (usft) (usft) P/IOOusft) p/100 usft) nioousft)

5,200.0 0.00 0.00 5,200.0 0.0 0 0 0.0 0 00 0 00 0 00
5,300.0 0.00 0.00 5,300.0 0.0 0 0 0 0 0.00 0.00 0.00
5,400.0 0.00 0 00 5,400.0 0 0 0 0 0 0 0.00 0 00 0 00

5,500.0 0 00 0 00 5,500.0 0.0 0 0 0.0 0.00 0 00 0.00
5,600.0 000 0 00 5,600.0 0.0 0 0 0.0 0 00 0.00 0 00
5,700.0 0.00 0.00 5,700 0 0.0 0 0 0 0 0 00 0 00 0.00
5,800 0 0.00 000 5,800 0 0.0 0 0 00 0 00 0.00 0 00
5,900.0 0 00 0 00 5,900.0 00 0 0 0 0 0 00 0 00 0 00

6,000.0 0 00 000 6,000.0 0.0 0.0 0 0 0.00 0.00 0 00
6,100 0 0 00 0 00 6,100.0 0 0 00 0.0 0 00 0.00 0.00
6,200.0 0.00 0 00 6,2000 0 0 0 0 0.0 0.00 0.00 0.00
6,300.0 0.00 0 00 6,300 0 0 0 0.0 0.0 0 00 0.00 0.00
6,400.0 0.00 0 00 6,400.0 0 0 0.0 0.0 0 00 0.00 0.00

6,500.0 0.00 000 6,500.0 0.0 0 0 0.0 0 00 0.00 0.00
6,600.0 0.00 0 00 6,6000 0.0 00 0 0 0 00 0.00 0 00
6,700.0 0.00 0.00 6,700.0 0 0 0.0 0 0 0 00 0 00 0.00
6,800.0 0 00 0.00 6,800 0 0 0 0.0 0.0 0 00 0.00 0 00
6,900.0 0.00 0 00 6,900.0 0.0 00 0.0 0 00 0.00 0 00

7,000.0 0.00 0 00 7,000.0 0.0 0.0 0 0 0 00 0.00 0 00
7,100.0 0.00 0.00 7,100.0 0.0 0 0 0 0 0.00 0.00 0 00
7,200.0 0.00 0.00 7,200 0 0.0 0.0 0 0 0.00 0.00 0.00
7,300.0 0 00 0.00 7,300.0 0 0 0 0 0.0 0.00 0.00 0 00
7,400.0 0.00 0 00 7,400 0 0 0 0 0 0.0 0 00 0.00 0.00

7,500.0 0 00 0 00 7,500 0 0 0 0.0 0.0 0.00 0 00 0 00
7,600.0 0.00 0 00 7,600 0 0 0 0.0 0 0 0 00 0 00 0.00
7,700.0 0.00 0 00 7,700.0 0.0 0 0 0 0 0 00 0 00 0.00
7,800 0 0 00 0 00 7,800 0 0 0 0.0 0.0 0.00 0 00 0.00
7,900.0 0.00 0.00 7,900 0 0.0 00 0.0 0.00 0.00 0.00

8,000.0 0.00 0 00 8,000 0 0.0 00 0 0 0.00 0.00 0.00
8,100.0 0.00 0.00 8,100.0 0.0 0 0 0 0 0.00 0.00 0 00
8,200.0 0.00 0.00 8,200.0 0.0 0.0 0.0 0.00 000 0.00
8,300 0 0.00 0.00 8,300.0 0.0 0.0 0.0 0.00 0.00 0.00
8,400 0 0 00 0 00 8.400.0 0 0 0.0 0.0 0.00 0.00 0.00

8,449.0 0.00 0.00 8,449.0 0.0 0.0 0.0 0.00 0.00 0.00
KOP, 8449' MD

8,500.0 5.10 179.08 8,4999 -2 3 0.0 2.3 10.00 10.00 0.00
8,600.0 15.10 179.08 8,598.3 -19.8 0.3 19.8 10 00 10.00 0.00
8,700.0 25.10 179 08 8,692 1 -54.1 0.9 54 1 10.00 10.00 0 00
8,800.0 35.09 179 08 8,7785 -104.2 1.7 104.2 10.00 1000 0.00

8,900.0 45.09 179.08 8,854.9 -168 5 2.7 168 5 10.00 10.00 0.00
9,000.0 55.09 179.08 8,918.9 -245 1 39 245 1 1000 10.00 0.00
9,100.0 65.09 179.08 8,968.7 -331.6 5 3 331.7 1000 10.00 0.00
9,200.0 75.09 179 08 9,0027 -425.5 6 8 425.6 1000 10.00 0.00
9,300.0 85.09 179 08 9,019.9 -523.9 8 4 524.0 10 00 10.00 0.00

9,341.9 89.27 179.08 9,022.0 -565 7 9.1 565.8 999 9.99 0.00
LANDING POINT, 9341.9' MD, 9022' TVD

9,400.0 89.27 179.08 9,022.7 -623.8 10.0 623.9 0 00 0.00 0 00
9,500 0 89.27 179 08 9,024.0 -723.8 11.6 7239 0 00 0.00 0 00
9,600.0 89.27 179.08 9,025.3 -823 8 13.2 8239 0.00 0.00 0.00
9,700.0 89.27 179 08 9,026.5 -923.8 14 8 923 9 0 00 0.00 0.00

9,800 0 89.27 179 08 9,027.8 -1,023.7 16.4 1,023.9 0.00 0.00 0.00
9,900.0 89.27 179.08 9,029.1 -1,123.7 18.0 1,123.9 0.00 0.00 0.00
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4cona-io COG Operating LLC
Planning Report

Database: EDM_Users Local Co-ordinate Reference: Well GATSBY FEDERAL COM #1H
Company: COG Operating LLC TVD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 

FREEDOM)
Project: LEA COUNTY, NM MO Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 

FREEDOM)
Site: AVALON SHALE North Reference: Grid

Well:

Wellbore:

GATSBY FEDERAL COM #1H

OWB

PWPO

Survey Calculation Method: Minimum Curvature

Planned Survey

Measured
Depth Inclination Azimuth

Vertical
Depth +N/-S +E/-W

Vertical
Section

Dogleg
Rate

Build
Rate

Turn
Rate

(usft) O n (usft) (usft) (usft) (usft) C/IOOusft) r/ioousft) (°/1 OOusft)

10,000.0 89.27 179.08 9,030.3 -1,223.7 19.6 1,223.9 0.00 0.00 0.00
10,100.0 89 27 179.08 9,031.6 -1,323.7 21.2 1,323.8 0 00 0.00 0.00
10,200 0 89.27 179.08 9,032.9 -1,423.7 228 1,423.8 0.00 0.00 0.00

10,300.0 89.27 179.08 9,034.1 -1,523.6 24.4 1,523.8 0 00 0 00 0.00
10,400.0 89.27 179 08 9,0354 -1,623,6 26.0 1,623.8 0 00 0.00 0.00
10,500.0 89.27 179.08 9,036 7 -1,723.6 27.6 1,723.8 0 00 0.00 0 00
10,600.0 89.27 179.08 9,037.9 -1,823.6 29.2 1,823.8 0.00 0.00 0.00
10,700.0 89.27 179.08 9,039.2 -1,923.6 30 8 1,923.8 0 00 0 00 0.00

10,800.0 89 27 179.08 9,040.5 -2,023.5 324 2,023 8 0 00 0.00 0.00
10,900.0 89 27 179 08 9,041.7 -2,123.5 34.0 2,123.8 0 00 0.00 0 00
11,000.0 89.27 179.08 9,043 0 -2,223.5 35 6 2,223.8 0 00 0.00 0.00
11,100 0 89 27 179 08 9,044.3 -2,323.5 37.2 2,3238 0 00 0 00 0 00
11,200.0 89 27 179.08 9,045.5 -2,423.5 38.8 2,423.8 0.00 0 00 0.00

11,300.0 89.27 179.08 9,046.8 -2,523.4 40.4 2,523.8 0 00 0.00 0.00
11,400.0 89.27 179.08 9,048.1 -2,623.4 42 0 2,623.7 0.00 0 00 0.00
11,500.0 89 27 179 08 9.049 3 -2,723.4 43.6 2,723.7 0.00 0 00 0.00
11,600.0 89.27 179.08 9,050.6 -2,823.4 452 2,823.7 0.00 0.00 0.00
11,700.0 89.27 179 08 9.051.8 -2,923.3 46 8 2,923 7 0.00 0.00 0.00

11,800.0 89.27 179 08 9,053 1 -3,023 3 484 3,023 7 0 00 0.00 0.00
11,900.0 89.27 179.08 9,054.4 -3,123.3 50.0 3,123 7 0 00 0.00 0.00
12,000 0 89 27 179.08 9,055.6 -3,223.3 51.6 3,223.7 0 00 0 00 0.00
12,100.0 89 27 179.08 9,056.9 -3,323 3 53.2 3,3237 0.00 0.00 0.00
12,200.0 89 27 179.08 9,058.2 -3,423.2 54.8 3,423.7 0 00 000 0 00

12,300.0 89.27 179.08 9,059.4 -3,523.2 56 4 3,5237 0 00 0.00 0 00
12,400.0 89.27 179 08 9,060.7 -3,623.2 58.0 3,6237 0 00 0.00 0.00
12,500.0 89.27 179.08 9,062 0 -3,723.2 59.6 3,723 7 0 00 0.00 0.00
12,600.0 89 27 179 08 9,063.2 -3,8232 61.2 3,8236 0.00 0.00 0.00
12,700.0 8927 179.08 9,064.5 -3,923.1 62.8 3,923.6 0 00 0.00 0.00

12,800.0 89.27 179.08 9,065.8 -4,023.1 64 4 4,023.6 0 00 0.00 0.00
12,900.0 89 27 179.08 9,067.0 -4,123.1 66.0 4,1236 0.00 0.00 0.00
13,000.0 8927 179 08 9,068.3 -4,223 1 676 4,2236 0.00 0 00 0.00
13,100.0 89.27 179.08 9,069.6 -4,323.1 69.2 4,323.6 0.00 0.00 0.00
13,200.0 89.27 179 08 9,070.8 -4,423.0 70.8 4,423 6 0.00 0.00 0.00

13,300.0 89.27 179.08 9,072.1 -4,523.0 724 4,523.6 0.00 0.00 0 00
13,400.0 89 27 179.08 9,073.4 -4,623.0 74.0 4,623.6 0.00 0.00 0 00
13,500.0 89.27 179.08 9,074.6 -4,723.0 75.6 4,723.6 0.00 0.00 0.00
13,600.0 89.27 179.08 9,075.9 -4,823.0 77.2 4,823 6 0 00 0 00 0.00
13,700.0 89.27 179.08 9,077.2 -4,922.9 78 9 4,923.6 0 00 0.00 0 00

13,800.0 89.27 179.08 9,078.4 -5,022 9 80.5 5,023.6 0.00 0.00 0 00
13,900.0 89.27 179 08 9,079.7 -5,122.9 82.1 5,123.5 0.00 0.00 0.00
14,000 0 89 27 179.08 9,081.0 -5,222.9 83.7 5,223.5 0 00 0 00 0.00
14,100.0 89 27 179.08 9,082.2 -5,322.8 85.3 5,323.5 0.00 0.00 0.00
14,200.0 89.27 179.08 9,083.5 -5,422.8 86.9 5,423.5 0 00 0.00 0.00

14,300.0 89.27 179.08 9,084.8 -5,522.8 88.5 5,523.5 0 00 0.00 0 00
14,400.0 89.27 179.08 9,086.0 -5,622.8 90.1 5,623.5 0.00 0.00 0.00
14,500.0 89.27 179.08 9,087.3 -5,722.8 91.7 5,723.5 0.00 0.00 0.00
14,600.0 89.27 179 08 9,088.6 -5,8227 93.3 5,8235 0 00 0.00 0.00
14,700.0 89.27 179.08 9,089.8 -5,922.7 94.9 5,923.5 0.00 0.00 0.00

14,800.0 89.27 179.08 9,091.1 -6,0227 96.5 6,023.5 0.00 0.00 0.00
14,900.0 89.27 179.08 9,092.4 -6,122.7 98.1 6,123.5 0 00 0.00 0.00
15,000.0 89.27 179.08 9,093.6 -6,222.7 99.7 6,223.5 0.00 000 0 00
15,100.0 89.27 179 08 9,094.9 -6,322.6 101.3 6,323.4 0.00 0 00 0.00
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COG Operating LLC
Planning Report

Database:
Company:

Project:

Site:

Wellbore:

Design:

EDM Users

COG Operating LLC

LEA COUNTY, NM

AVALON SHALE

GATSBY FEDERAL COM #1H

OWB

PWPO

Local Co-ordinate Reference: 

TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Well GATSBY FEDERAL COM #1H 

RKB=3455 9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

RKB=3455.9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

Grid

Minimum Curvature

Planned Survey

Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) n O (usft) (usft) (usft) (usft) (°/100usft) P100usft) (°/100usft)

15,200.0 89 27 179.08 9,096.2 -6,422.6 102 9 6,423.4 000 0.00 0.00

15,300 0 89.27 179.08 9,0974 -6,5226 104 5 6,523.4 0 00 0.00 0 00
15,400.0 89.27 179 08 9,098.7 -6,622.6 106 1 6,6234 0.00 0.00 0 00
15,500.0 89.27 179.08 9,1000 -6,722.6 107.7 6,7234 0.00 0 00 0.00
15,600.0 89.27 179.08 9,101.2 -6,822.5 109 3 6,823.4 0.00 0.00 0.00
15,700.0 89 27 179.08 9,102 5 -6,922.5 110.9 6,923.4 0 00 0.00 0.00

15,800.0 89.27 179.08 9,103 8 -7,022.5 112.5 7,0234 0.00 0 00 0 00
15,900.0 89.27 179.08 9,1050 -7,122.5 114.1 7,123.4 0.00 0.00 0 00
16,000 0 89.27 179 08 9,106.3 -7,222.4 115 7 7,223.4 0.00 0 00 0.00
16,100 0 89.27 179 08 9,107.6 -7,3224 117.3 7,3234 0 00 0 00 0.00
16,200.0 89 27 179.08 9,108 8 -7,422.4 118.9 7,4234 0 00 0.00 0 00

16,300.0 89.27 179.08 9,110.1 -7,5224 120 5 7,523.4 0 00 0 00 0 00
16,400.0 89 27 179.08 9,111.3 -7,6224 122.1 7,623.3 0.00 0 00 0.00
16,500.0 89.27 179,08 9,112 6 -7,722 3 123.7 7,723.3 0 00 0 00 0 00
16,600.0 89.27 179.08 9,113.9 -7,822.3 125.3 7,823.3 0 00 0 00 0.00
16,700.0 89.27 179.08 9,115 1 -7,922.3 126.9 7,923.3 0.00 0 00 0.00

16,800.0 89 27 179.08 9,116.4 -8,022.3 128.5 8,023.3 0.00 0.00 0.00
16,900 0 89.27 179 08 9,117.7 -8,122.3 130.1 8,123.3 0.00 0.00 0.00
17,000.0 89.27 179.08 9,118.9 -8,222 2 131.7 8,223.3 0 00 0.00 0.00
17,100.0 89.27 179.08 9,1202 -8,322.2 133.3 8,323.3 0 00 0.00 0.00
17,200 0 89.27 179 08 9,121.5 -8,422.2 134.9 8,4233 0 00 0 00 0 00

17,300.0 89.27 179.08 9,1227 -8,5222 136.5 8,523.3 0 00 0 00 0 00
17,400.0 89.27 179.08 9,124.0 -8,622.2 138.1 8,623.3 0 00 0 00 0.00
17,500.0 89.27 179.08 9,125.3 -8,722 1 139.7 8,723.3 0 00 0 00 0 00
17,600.0 89.27 179 08 9,126.5 -8,822 1 141.3 8,8232 0 00 0 00 0.00
17,700.0 89.27 179.08 9,127.8 -8,922 1 142 9 8,923.2 0 00 0.00 0.00

17,800.0 89.27 179.08 9,129 1 -9,022 1 144.5 9,023.2 0.00 0.00 0.00
17,900.0 89.27 179 08 9,130.3 -9,122 1 146.1 9,123.2 0 00 0.00 0.00
18,000.0 89.27 179.08 9,131.6 -9,2220 147.7 9,223.2 0 00 0.00 0.00
18,100.0 89.27 179.08 9,132 9 -9,322 0 149.3 9,3232 0.00 0 00 0.00
18,200.0 89.27 179 08 9,134.1 -9,4220 150.9 9,423 2 000 0 00 0 00

18,300.0 89.27 179.08 9,135.4 -9,522.0 152 5 9,5232 0 00 0.00 0 00
18,400.0 89.27 179.08 9,136.7 -9,621.9 154.1 9,6232 0 00 0.00 0.00
18,500.0 89.27 179.08 9,137.9 -9,721.9 155.7 9,723 2 0.00 000 0.00
18,600.0 89.27 179.08 9,139.2 -9,821.9 157.3 9,823.2 0.00 0 00 0.00
18,700.0 89.27 179.08 9,140.5 -9,921.9 158.9 9,923 2 0.00 0.00 0.00

18,800.0 89.27 179.08 9,141.7 -10,021.9 160 5 10,023.2 0.00 0 00 0 00
18,821.2 89.27 179.08 9,142.0 -10,043.0 160.9 10,044.3 . 0.00 0.00 0.00

Design Targets

Target Name
- hlt/miss target Dip Angle Dip Dir. TVD +N/-S +E/-W Northing Easting
- Shape O n (usft) (usft) (usft) (usft) (usft) Latitude Longitude

PBHL-Gatsby Fed Com 0.00 0 00 9,1420 -10,043.0 160.9 447,036.26 789,036.66 32° 13' 32.029 N 103° 23' 55.189 W
- plan hits target center
- Point
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COG Operating LLC
Planning Report

UniT «'w ' " “nV'inu ib'lT”

Database: EDM Users Local Co-ordinate Reference: Well GATSBY FEDERAL COM #1H
Company: COG Operating LLC' TVD Reference: RKB=3455.9+26 @ 3481 Susft (SCANDRILL 

FREEDOM)
Project: LEA COUNTY, NM MD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 

FREEDOM)
Site: AVALON SHALE North Reference: Grid

Well: GATSBY FEDERAL COM #1H

OWB

PWPO

Survey Calculation Method: Minimum Curvature
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COG OPERATING LLC
LEA COUNTY, NM 
AVALON SHALE 

GATSBY FEDERAL COM #1H

OWB
PWPO

Anticollision Report

11 February, 2016



COG Operating LLC
Anticollision Report

Company:

......... * -.............ri... '
| COG Operating LLC Local Co-ordinate Reference: Well GATSBY FEDERAL COM #1H

Project: LEA COUNTY, NM TVD Reference: RKB=3455.9+28 @ 3481.Ousft (SCANDRILL 
FREEDOM)

Reference Sits: AVALON SHALE MO Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

Site Error: 0.0 usft North Reference: Grid

Reference Well: GATSBY FEDERAL COM #1H Survey Calculation Method: Minimum Curvature

Well Error: 3.0 usft Output errors are at 2.00 sigma

Reference Wellbore OWB Database: EDM_Users

Reference Design: PWP0 Offset TVD Reference: Offset Datum

Reference PWP0

Filter type: NO GLOBAL FILTER: Using user defined selection & filtering criteria
Interpolation Method MD Interval 100 Ousft Error Model: ISCWSA

Depth Range: Unlimited Scan Method: Closest Approach 3D

Results Limited by: Maximum center-center distance of 2,151.5 usft Error Surface: Circular Conic

Warning Levels Evaluated at: 2 00 Sigma Casing Method: Not applied

Survey Tool Program Date 2/3/2016

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

0 0 8,449.0 PWPO(OWB) VES GyroFlex

8,4490 18,820.9 PWPO(OWB) MWD OWSG MWD - Standard

Summary

Site Name
Offset Well - Wellbore - Design

Reference
Measured

Depth
(usft)

Offset
Measured

Depth
(usft)

Distance
Between Between
Centres Ellipses

(usft) (usft)

Separation Warning
Factor

AVALON SHALE

ALLISON FEDERAL COM #1 - OWB - ACTUAL WELLPA 16,170.8 9,032.2 316 9 -44.2 0 878 Stop Drilling Now, CC, ES, S

Offset Design
Survey Program: 520-IN

Reference

Measured Vertical

Depth Depth
(tuft) (usft)

AVALON SHALE - ALLISON FEDERAL COM #1 - OWB - ACTUAL WELLPATH Offset 8ite Error: 0.0 usft

IC-ONLY

Offset

Measured Vertical
Depth Depth
(usft) (usft)

Semi Major Axis

Reference Offset

(usft) (usft)

Highside
Tootface

o

Offset Wellbore Centre

■+N/-S +E/-W
(usft) (usft)

Offset Well Error: 3.0 usft
Distance

Between Between Minimum Separation Warning
Centres Ellipses Separation Factor

(usft) (usft) (usft)

14.1000 9.0822 9.006 0 9,004 3 89 1 236 7 8527 -7,398 3 -1984 2,094 7 1,768 9 325 84 6 429

14.200 0 9.0835 9.0073 9.005 6 908 236 7 85 50 -7,398 3 -1984 1,996 0 1,668 4 327 54 6 094

14.300 0 9.084 8 9.0086 9.006 9 92 5 236 8 85 73 -7.3983 -198 4 1.897 3 1.568 1 329 24 5 763

14.400 0 9.086 0 9.0098 9,008 1 94 1 236 8 85 95 -7,3983 -1984 1.798.8 1,467 9 330 94 5435

14,5000 9,087.3 9,011.1 9,009 4 958 2368 86 18 -7,3983 -1984 1.700.5 1,367 8 33264 5.112

14.6000 9.088 6 9.0124 9.010 7 97 5 236 9 86 41 -7.398 3 -1984 1.602.3 1.268 0 334 34 4792

14.7000 9,089 8 9,0136 9.011 9 99 1 236 9 86 64 -7.3983 -198 4 1,504 4 1,1684 336 04 4 477

14.8000 9,091 1 9,014 9 9.0132 1008 236 9 86 87 -7.398 3 -198 4 1,406 8 1,069 1 337.75 4 165

14,9000 9.092 4 9,016.2 9.014 5 102 5 237.0 87 09 -7,3983 -198 4 1,309.6 9702 33945 3 858

15,000 0 9.0936 9,0174 9.015 7 104 1 237.0 87 32 -7.398 3 -198 4 1,212.8 871 7 341.15 3 555

15,100.0 9,0949 9,018.7 9.017.0 105 8 237.0 87.55 -7,398 3 -1984 1.116.6 773 8 34285 3257

15.200 0 9.096 2 9.0199 9.018 3 107.5 237.1 87 78 -7.398 3 -198 4 1.021.1 676 6 344 55 2964

15,300 0 9.097.4 9.021 2 9,0195 109 1 237.1 88 01 -7,398 3 -198 4 9266 580 4 346 25 2676

15.400 0 9.0987 9.0225 9.0208 1108 2372 88 24 -7,3983 -198 4 833.3 485 4 347 95 2395

15.500 0 9.100.0 9,023.7 9.022 1 1125 237.2 88 46 -7,3983 -198 4 741.8 3922 349.65 2122

15,600.0 9,101.2 9.025.0 9,023 3 114 1 237.2 6869 •7,3983 -198 4 6528 301.5 351 36 1 858 Advise and Monitor

15.700 0 9.102 5 9.0263 9.024 6 115 8 237.3 88 92 •7.3983 -1984 567.5 214 4 353 06 1.607 Advise and Monitor

15.8000 9.1038 9.027.5 9.0259 1175 237.3 89 15 -7,398 3 -1984 4877 133 0 354 76 1 375 Shut in Produces

15.900.0 9,1050 9,028 8 9.027 1 119.1 237.3 89 38 -7,3983 -198 4 4168 603 356 46 1 169 Shut in Produces

16,000 0 9.1063 9.030.1 9.0284 120 8 237 4 89 61 -7,3983 -198 4 360.0 18 358 16 1 005 Shut in Produces

16.100.0 9,107.6 9,031.3 9.0297 122 5 2374 89 84 -7,3983 -1984 324.7 -352 359.87 0 902 Stop Drilling Now

16,1708 9.1084 9.0322 9,030 5 1236 237.4 90 00 -7,3983 -1984 3169 -44 2 361 07 0 878 Stop Drilling Now. CC. ES. SF

16.200.0 9.1088 9.0326 9,0309 124.1 237.4 90.07 -7,398.3 -1984 318.2 -434 361 57 0 880 Stop Drilling Now

2/11/2016 5:03:11PM

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation
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COG Operating LLC
Anticollision Report^coticho

ComDanv* COG Operating LLC Local Co-ordinate Reference: Well GATSBY FEDERAL COM #1H

Project: LEA COUNTY, NM TVD Reference: RKB=3455 9+26 @ 3481.9usft (SCANDRILL

Reference Site: AVALON SHALE MO Reference:

FREEDOM)

RKB=3455.9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

Site Error 0.0 usft North Reference: Grid

Reference Well: GATSBY FEDERAL COM #1H Survey Calculation Method: Minimum Curvature

Well Error: 3.0 usft Output errors are at 2 00 sigma

Reference Wellbore OWB Database: EDMJJsers

Reference Design: PWPO Offset TVD Reference: Offset Datum

Offset Design
Survey Program: 520-!!

Rafaranca

Measured Vertical 
Depth Depth
(usft) (usft)

AVALON SHALE- ALLISON FEDERAL COM #1 - OWB - ACTUAL WELLPATH Offset Site Error: 0.0 usft

3.0 usftiJC-ONLY

Offset

Measured Vertical

Depth Depth
(usft) (usft)

Sami M^jorAxis

Reference Offset

(usft) (usft)

High side 
Toofface

n

Offset Wellbore Centre

+N/-8 +E/-W
(usft) (usft)

Offset Well Error.
Distance

Between Between Minimum Separation Warning
Centres Ellipses Separation Factor

(usft) (usft) (usft)

16.300 0 9.110.1 9,0339 9.032 2 125 8 237.5 90 30 -7,398 3 -1984 3422 -21.1 363 27 0 942 Stop Drilling Now

16,400 0 9,111.3 9.0351 9,0334 127.5 237.5 90 52 -7,3983 -198 4 391.0 26 1 364 97 1.071 Shut in Produces

16.500 0 ’ 9,112.6 9.036 4 9,034 7 129 1 2375 90 75 -7,3983 -1984 456 9 90 2 366 68 1 246 Shut in Produces

16,600 0 9,113.9 9,037.7 9.036 0 130 8 2376 90 98 -7,398 3 -198 4 5335 165.1 368 38 1 448 Shut in Produces

16,7000 9.115.1 9,0389 9.037.2 132 5 237.6 91 21 -7,398 3 -1984 6168 246 7 370 08 1.667 Advise and Monitor

16.8000 9.1164 9,0402 9.038 5 134 1 237 6 91 44 -7,398.3 -1984 704 4 332 6 371 78 1 895 Advise and Monitor

16,900 0 9.1177 9,041 5 9,039.8 135 8 237.7 91 67 -7,3983 -1984 795 0 421.5 37349 2.129

17,000.0 9,1189 9,042 7 9.041 0 1375 237.7 91 90 -7,398 3 -1984 8876 512 4 375 19 2 366

17.1000 9.1202 9.044 0 9,042 3 139 1 2377 92 13 -7,3983 -1984 981 7 604 8 37689 2 605

17.200 0 9.121.5 9,045 3 9.043 6 140 8 2378 92 35 -7,398 3 •1984 1,0768 698 2 378 59 2 844

17.3000 9.1227 9.0465 9,044 8 142 5 2378 92 58 -7,398 3 -1984 1.1727 792 4 380 30 3 084

17,4000 9,1^10 9,047 8 9,046 1 144.1 2379 92 81 -7,3983 •198 4 1.S69 3 887 3 38200 3323

17,500 0 9tt53 9.049 1 9.0474 145 8 . 237.9 9304 -7,398 3 -1984 1,366 3 982 6 38370 3 561

17,600 0 9,126 5 9.050 3 9,0486 1475 2379 9327 -7,3983 -198 4 1.463 8 1,078 4 385 41 3 798

17,7000 9,127.8 9.051 6 9.049 9 149 2 238 0 93 50 -7,398 3 -198 4 1.561 6 1,174 4 387 11 4 034

17.8000 9.129 1 9,052 9 9.051 2 1508 238 0 93 72 -7,3983 -198 4 1.659 6 1.270 8 38881 4 268

17.9000 9,1303 9,054 1 9,0524 152 5 238 0 93 95 -7,3983 -1984 1.757.8 1,367 3 390 51 4.501

18,000 0 9,131.6 9,0554 9,0537 1542 238 1 94 18 -7.3983 -1984 1,856 3 1,464 1 392 22 4 733

18,1000 9,132.9 9,056 7 9,055 0 155 8 238 1 94 41 -7,398 3 -1984 1,954 9 1,561 0 39392 4 963

18,200 0 9.134 1 9,0579 9.056 2 157 5 238 1 94 63 -7,3983 -1984 2,0536 1,658 0 395 62 5 191

2/11/2016 5:03:11PM

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation
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COG Operating LLC
Anticollision Report^coticho

Company: COG Operating LLC Local Co-ordinate Reference: Well GATSBY FEDERAL COM #1H

Project: LEA COUNTY, NM TVD Reference: RKB=3455 9+26 @ 3481.9usft (SCANORILL 
FREEDOM)

Reference Site: AVALON SHALE MD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

Site Error: 0.0 usft North Reference: Grid

Reference Well: GATSBY FEDERAL COM #1H Survey Calculation Metiiod: Minimum Curvature

Well Error: 3.0 usft Output errors are at 2.00 sigma

Reference Wellbore OWB Database: EDM_Users

Reference Design: PWP0 Offset TVD Reference: Offset Datum

Reference Depths are relative to RKB=3455 9+26 @ 3481 ,9usft (SCAN Coordinates are relative to: GATSBY FEDERAL COM #1H

Offset Depths are relative to Offset Datum Coordinate System is US State Plane 1927 (Exact solution), New Mexico East 30

Central Meridian is 104° 20' 0.000 W Grid Convergence at Surface is: 0.50”

Ladder Plot

LEGEND

Ef SAL COM#1,OWB, ACTUAL WELLRATHV0

2/11/2016 5:03:11PM

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation
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COG Operating LLC
Anticollision Report

Company:
... . • .t . " - '

COG Operating LLC Local Co-ordinate Reference: Well GATSBY FEDERAL COM #1H

Project: LEA COUNTY, NM TVD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

Reference Site: AVALON SHALE MD Reference: RKB=3455.9+26 @ 3481.9usft (SCANDRILL 
FREEDOM)

Site Error: 0.0 usft North Reference: Grid

Reference Well: GATSBY FEDERAL COM #1H Survey Calculation Method: Minimum Curvature

Well Error: 3.0 usft Output errors are at 2.00 sigma

Reference Wellbore OWB Database: EDMJJsers

Reference Design: PWP0 Offset TVD Reference: Offset Datum

Reference Depths are relative to RKB=3455.9+26 @ 3481 9usft (SCAN Coordinates are relative to: GATSBY FEDERAL COM #1H

Offset Depths are relative to Offset Datum Coordinate System is US State Plane 1927 (Exact solution), New Mexico East 30

Central Meridian is 104° 20' 0 000 W Grid Convergence at Surface is: 0.50°

Separation Factor

LEGEND

El IALCOM#1,OWB,ACTUALWELLPATHV0

2/11/2016 5:03:11PM

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation
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