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Directional

PDC Energy Inc. DJ Basin
SEC.31-T5N-R64W

Thistle Down 5N64W31H Pad
Sec.31-T5N-R64W

Site Error: 0.0 ft

Reference Well: Thistle Down 31H-312

Well Error: 0.0 ft

Reference Wellbore Wellbore #1

Reference Design: Plan #1 (2-28-17)

Company:
Project:
Reference Site:

Ensign Energy Services Inc.
Anticollision Report

Local Co-ordinate Reference:
TVD Reference:
MD Reference:

North Reference:

Survey Calculation Method:
Output errors are at
Database:

Offset TVD Reference:

(6, ENERGY

Well Thistle Down 31H-312
WELL @ 4827.0ft (Original Well Elev)
WELL @ 4827.0ft (Original Well Elev)

True

Minimum Curvature
2.45 sigma
US_EDM

Offset Datum

Reference Plan #1 (2-28-17)
Filter type: NO GLOBAL FILTER: Using user defined selection & filtering criteria
Interpolation Method: Stations Error Model: ISCWSA
Depth Range: Unlimited Scan Method: Closest Approach 3D
Results Limited by: Maximum center-center distance of 800.0 ft Error Surface: Elliptical Conic
Warning Levels Evaluated at: 2.45 Sigma Casing Method: Not applied
Survey Tool Program Date 3/7/2017
From To
(ft) (ft) Survey (Wellbore) Tool Name Description
0.0 12,913.6 Plan #1 (2-28-17) (Wellbore #1) MWD MWD - Standard
Summary
Reference Offset Distance
Measured  Measured Between Between Separation Warning
Site Name Depth Depth Centres Ellipses Factor
Offset Well - Wellbore - Design (ft) (ft) (ft) (ft)
Existing Wells Sec.31-T5N-R64W (GRID)
Gemini B 31-11 (Noble-Exist) - Wellbore #1 - Wellbore #1 8,701.9 6,950.4 150.3 72.9 1.943 CC, ES, SF
Gemini B 31-25 (Noble-Exist) - Wellbore #1 - Wellbore # 2,092.2 2,028.9 38.4 23.6 2.594 CC
Gemini B 31-25 (Noble-Exist) - Wellbore #1 - Wellbore # 2,100.0 2,036.4 38.5 23.6 2.584 ES, SF
Ocoma B31-9 (Noble-Exist) - Wellbore #1 - Wellbore #1 11,677.6 6,897.9 154.4 -17.0 0.901 Level 1, CC, ES, SF
Ocoma UPRR Lease B31-10 (Noble-Exist) - Wellbore #1 10,0791 6,934.5 9.2 -109.8 0.077 Level 1, CC, ES, SF
Existing Wells Sec.32-T5N-R64W (GRID)
HSR-Josh-Hurl 12-32 (Noble-Exist) - Wellbore #1 - Wellb 12,772.6 6,880.9 156.6 -51.9 0.751 Level 1, CC, ES, SF
Thistle Down 5N64W31H Pad Sec.31-T5N-R64W
Thistle Down 31G-232 - Wellbore #1 - Plan #1 (2-28-17) 366.3 367.3 14.6 12.8 8.352 CC
Thistle Down 31G-232 - Wellbore #1 - Plan #1 (2-28-17) 12,913.6 12,860.6 285.8 -100.1 0.741 Level 1, ES, SF
Thistle Down 31G-332 - Wellbore #1 - Plan #1 (2-28-17) 166.3 167.3 29.1 28.5 45.282 CC
Thistle Down 31G-332 - Wellbore #1 - Plan #1 (2-28-17) 200.0 201.0 29.1 28.3 35.154 ES
Thistle Down 31G-332 - Wellbore #1 - Plan #1 (2-28-17) 12,913.6 12,955.9 542.7 146.3 1.369 Level 3, SF
Thistle Down 31H-202 - Wellbore #1 - Plan #1 (2-28-17) 600.0 600.0 14.6 11.5 4811 CC
Thistle Down 31H-202 - Wellbore #1 - Plan #1 (2-28-17) 12,913.6 12,8471 282.1 -102.8 0.733 Level 1, ES, SF
Thistle Down 31H-232 - Wellbore #1 - Plan #1 (2-28-17) 600.0 600.0 47.4 443 15.637 CC
Thistle Down 31H-232 - Wellbore #1 - Plan #1 (2-28-17) 700.0 700.0 47.7 441 13.362 ES
Thistle Down 31H-232 - Wellbore #1 - Plan #1 (2-28-17) 12,913.6 12,870.4 786.4 391.3 1.991 SF
Thistle Down 31H-302 - Wellbore #1 - Plan #1 (2-28-17) 600.0 600.0 29.1 26.1 9.623 CC
Thistle Down 31H-302 - Wellbore #1 - Plan #1 (2-28-17) 700.0 700.0 29.5 25.9 8.259 ES
Thistle Down 31H-302 - Wellbore #1 - Plan #1 (2-28-17) 12,913.6 12,918.7 539.3 142.4 1.359 Level 3, SF
Thistle Down 31H-332 - Wellbore #1 - Plan #1 (2-28-17) 600.0 599.0 61.9 58.9 20.467 CC,ES
Thistle Down 31H-332 - Wellbore #1 - Plan #1 (2-28-17) 1,200.0 1,193.0 93.5 87.1 14.484 SF
Thistle Down 311-212 - Wellbore #1 - Plan #1 (2-28-17) 400.0 399.0 76.5 74.6 39.753 CC, ES
Thistle Down 311-212 - Wellbore #1 - Plan #1 (2-28-17) 3,800.0 3,674.9 799.1 757.8 19.343 SF
Thistle Down 311-302 - Wellbore #1 - Plan #1 (2-28-17) 200.0 199.0 91.1 90.3 110.630 CC, ES
Thistle Down 311-302 - Wellbore #1 - Plan #1 (2-28-17) 3,200.0 3,050.0 781.4 749.0 24.146 SF
Thistle Down PC F36-63HN Pad Sec.36-T5N-R65W
Thistle Down State PC F36-63HN (Noble-Exist) - Wellbo 6,441.2 6,333.2 69.6 13.3 1.236 Level 2, ES, SF
Thistle Down State PC F36-63HN (Noble-Exist) - Wellbo 6,458.7 6,348.4 69.1 20.5 1.420 Level 3,CC

CC - Min centre to center distance or covergent point, SF - min separation factor, ES - min ellipse separation
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Company:
Project:
Reference Site:

PDC Energy Inc. DJ Basin
SEC.31-T5N-R64W

Thistle Down 5N64W31H Pad
Sec.31-T5N-R64W

Site Error: 0.0 ft

Reference Well: Thistle Down 31H-312
Well Error: 0.0 ft

Reference Wellbore Wellbore #1

Reference Design:

Plan #1 (2-28-17)

Ensign Energy Services Inc.
Anticollision Report

Local Co-ordinate Reference:
TVD Reference:
MD Reference:

North Reference:

Survey Calculation Method:
Output errors are at
Database:

Offset TVD Reference:

(‘) ENERGY

Well Thistle Down 31H-312
WELL @ 4827.0ft (Original Well Elev)
WELL @ 4827.0ft (Original Well Elev)

True

Minimum Curvature
2.45 sigma
US_EDM

Offset Datum

Summary
Reference Offset Distance
Measured  Measured Between Between  Separation Warning
Site Name Depth Depth Centres Ellipses Factor
Offset Well - Wellbore - Design (ft) (ft) (ft) (ft)
Thistle Down Wells (Noble) Sec.31-T5N-R64W
Gemini B 31-12 (Noble-Exist) - Wellbore #1 - Wellbore # 7,459.6 6,917.0 182.2 7.7 1.044 Level 2, CC, ES, SF
Thistle Down B 31-32D (Noble-Exist) - Thistle Down B 31 3,039.7 2,804.2 695.4 675.9 35.705 CC
Thistle Down B 31-32D (Noble-Exist) - Thistle Down B 31 6,600.0 6,449.3 731.8 675.0 12.899 SF
Thistle Down B 31-32D (Noble-Exist) - Thistle Down B 31 6,850.0 6,679.7 724.2 668.9 13.094 ES
Offset Design Existing Wells Sec.31-T5N-R64W (GRID) - Gemini B 31-11 (Noble-Exist) - Wellbore #1 - Wellbore #1 Offset Site Error: 0.0 ft
Survey Program: 100-NS-GYRO-MS Offset Well Error: 0.0 ft
Reference Offset Semi Major Axis Distance
Measured Vertical Measured Vertical Reference Offset Highside Offset Wellbore Centre Between Between Minimum Separation Warning
Depth Depth Depth Depth Toolface +N/-S +E/-W Centres Ellipses Separation Factor
(ft) (ft) (ft) (ft) (ft) (ft) ) (ft) (ft) (ft) (ft) (ft)
0.0 0.0 0.0 0.0 0.0 0.0 50.58 506.4 616.0 797.5
100.0 100.0 875 87.5 0.1 0.1 50.55 506.7 615.7 797.4 7971 0.28  2,845.098
200.0 200.0 187.6 187.6 0.4 0.4 50.48 507.4 615.0 797.3 796.4 0.86 926.202
300.0 300.0 288.1 288.1 0.7 0.8 50.44 507.7 614.6 797.2 795.7 1.45 549.259
339.1 339.1 326.1 326.1 0.8 0.8 50.44 507.7 614.6 7971 795.5 1.64 485.921
400.0 400.0 384.4 384.4 1.0 0.9 50.44 507.7 614.7 797.2 795.3 1.91 417.973
500.0 500.0 487.9 487.9 1.2 1.1 50.44 507.9 614.8 797.4 795.0 2.38 334.921
546.5 546.5 533.5 533.5 14 1.3 50.43 508.0 614.6 797.4 794.7 263 302.942
600.0 600.0 584.8 584.7 1.5 1.4 50.41 508.2 614.5 797.5 794.5 2.93 272.003
700.0 700.0 686.3 686.3 1.8 17 127.41 508.8 614.4 798.5 795.0 3.50 227.883
8,000.0 6,962.8 6,972.7 6,969.4 43.8 16.2 -99.44 467.9 508.7 717.4 658.5 58.96 12.169
8,100.0 6,962.0 6,969.5 6,966.3 459 16.2 -98.25 468.0 508.8 620.1 558.8 61.26 10.122
8,200.0 6,961.3 6,966.4 6,963.1 48.2 16.2 -97.06 468.0 508.9 523.7 460.0 63.70 8.220
8,300.0 6,960.5 6,963.2 6,959.9 50.6 16.1 -95.86 468.1 508.9 428.9 362.6 66.26 6.472
8,400.0 6,959.8 6,960.0 6,956.7 53.1 16.1 -94.65 468.1 509.0 337.1 268.2 68.92 4.891
8,500.0 6,959.0 6,956.8 6,953.5 55.7 16.1 -93.44 468.2 509.1 251.6 179.9 71.65 3.51
8,600.0 6,958.3 6,953.6 6,950.4 58.4 16.1 -92.23 468.3 509.2 181.5 1071 74.44 2.438
8,700.0 6,957.5 6,950.5 6,947.2 61.2 16.1 -91.02 468.3 509.2 150.3 73.0 77.29 1.945
8,701.9 6,957.5 6,950.4 6,947.1 61.3 16.1 -91.00 468.3 509.2 150.3 729 77.34 1.943 CC, ES, SF
8,800.0 6,956.8 6,947.3 6,944.0 64.1 16.1 -89.81 468.4 509.3 179.4 99.3 80.16 2.238
8,900.0 6,956.0 6,944.1 6,940.8 67.0 16.1 -88.60 468.4 509.4 248.6 165.5 83.06 2.993
9,000.0 6,955.3 6,940.9 6,937.7 69.9 16.1 -87.39 468.5 509.5 333.7 247.7 85.97 3.882
9,100.0 6,954.5 6,937.7 6,934.5 72.9 16.1 -86.18 468.5 509.5 425.3 336.5 88.88 4.786
9,200.0 6,953.8 6,934.5 6,931.3 75.9 16.1 -84.98 468.6 509.6 520.0 428.3 91.78 5.666
9,300.0 6,953.0 6,931.4 6,928.1 79.0 16.1 -83.78 468.6 509.7 616.4 521.7 94.68 6.511
9,400.0 6,952.3 6,928.2 6,924.9 82.1 16.0 -82.59 468.7 509.8 713.8 616.2 97.55 7.317

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