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AS DRILLED

□AMENDED REPORT

WELL LOCATION AND ACREAGE DEDICATION PLAT
‘API Number

30-045- 35242

■Pool Code

97232
'Pool Name

BASIN MANC0S

‘Property Code 'Property Name •Well Number

314806 RICHARDSON NAVAJO 27-13-10 04H

’OGRID No. 'Operator Name ' Elevation

162928 ENERGEN RESOURCES CORPORATION 5922'

WP
10 Surface Location

UL or lot no. Section Township Range Lot Idn Feet from the North/South line Feet from the East/Weet line County

N 11 27-N 13—W 1281* SOUTH 1385’ WEST SAN JUAN

11 Bottom Hole Location If Different From Surface
UL or lot no.

M

Section

10

Township

27-N

Range

13—W
Lot Idn Feet from the

382’
North/South line

SOUTH

Feet from the

255*

East/Weet line

WEST
County

SAN JUAN

“ Dedicated Acres

320 Acres
S/2 SEC 10

“Joint or Infill M Consolidation Code “ Order No.

NSL-7312-0

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

BOTTOM HOLE'
LAT. 36.58357*N-NAD 83 
LONG' 108.21466*V-NAD 83 
LAT. 36.58357*N-NAD 27 
LONG. 108.21403*V-NAD 27 
(INFORMATION PROVIDE BY 
ENERGEN RESOURCES CQRP.)

AS-DRILL

ENTRY POINT.
LAT. 36.58383*N-NAD 83 
LONG. 108.19714*V-NAD 83 
LAT. 36.58383*N-NAD 27 
LONG. 108.19651*V-NAD 27

SURFACE HOLE LOCATION. 
LAT. 36.58603*N-NAD 83 
LONG- 108.19282*V-NAD 83 
LAT. 36.58603*N-NAD 27 
LONG. 108.19219*V-NAD 27

TO OLD
c’.tf

N8rsr35*W 32A3.*#'(M) 
NSTSS'W 804)2 Cholna (R)

rm CQNS.DIVPIST.3

MOV

sarsrirt
2S43.33‘(M)

>7*W BO.371 Chains (R)

_|_____
POINT 
US' FVL

FD OLD S8r58’24*E 283».326’(M)

OPERATOR CERTIFICATION

to to<U thta «ll at Mto location pursuant to • 

an MMr of *moA a minorat or mortov 

tnioroot ar to a luNitory paotlng afremmi or • 
tor torotoforo ordorod kg tto

ilfXSttS
Date

Theresa McAndrews

tmcandre@energen.com

18 SURVEYOR CERTIFICATION
/ toraby cartify that tto umU location (town on tM* plat 
wot plottad from flald note* of actual lurvtyt mad* by 

mo or iindar my aiyntoion. end Met tto asm* it tma 
and comet to tto boat of my boHaf.
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Survey Report

OIL CONS. DIVDIS T. 3 

NOV 2 5 Wft

CONFIDENTIAL
TIGHT HOLE

Scientific Drilling

Company:

Project:

Site:

Well:

Wellbore:

Design:

Energen Resources Corp.

San Juan County. NM (NAD83)

Richardson Navajo

Richardson Navajo 27-13-10 #4H

Honzontal

Horizontal

Local Co-ordinate Reference:

TVD Reference:

MD Reference:
North Reference:

Survey Calculation Method:

Database:

Well Richardson Navajo 27-13-10 #4H

GL 5922' & RKB IT @ 5938 99usft (Key 881)

GL 5922' & RKB 1T @ 5938 99usft (Key 881)
True

Minimum Curvature

Grand Junction District

Project San Juan County, NM (NAD83)

Map System: US State Plane 1983 System Datum: Mean Sea Level

Geo Datum: North Amencan Datum 1983

Map Zone: New Mexico Western Zone

Site Richardson Navajo I
Site Position: Northing: 2,032,822.99 usft Latitude: 36 5860330

From: Lat/Long Easting: 2,617,552.70 usft Longitude: -108.1928180

Position Uncertainty: 0.00 usft Slot Radius: 13.20 In Grid Convergence: -0.21*

Well Richardson Navajo 27-13-10 #4H --------------------------- 1

Well Position ♦N/-S 0.00 usft Northing: 2,032,822 99 usft Latitude: 36 5860330

♦E/-W 0 00 usft Easting: 2,617,552 70 usft Longitude: -108 1928180

Position Uncertainty 0.00 usft Wellhead Elevation: 0 00 usft Ground Level: 5,921 99 usft

Wellbore Horizontal

Magnetics Model Name Sample Date Declination

n
Dip Angle

n
Field Strength 

(nT)

HDGM 9/29/2015 933 63.25 50,109

Design Honzontal

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 3,853 00

Vertical Section: Depth From (TVD) ♦N/-S ♦E/-W Direction
(usft) (usft) (usft) n

000 000 000 237.24

Survey Program Date 11/24/2015

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

357.00 3,853.00 Survey #1 - MWD Surveys (Pilot) SDI MWD SOI MWD - Standard ver 1.0.1

3.948.00 6,276 00 Survey #2 - Curve MWD Survey (Horlzonta SDI MWD SDI MWD - Standard ver 1.0.1

6.362.00 10,995.00 Survey #3-Lateral MWD Survey (Honzon SDI MWD SDI MWD - Standard ver 1,0.1

Measured
Depth
(usft)

Inclination

n
Azimuth

o

Vertical
Depth
(usft)

♦N/-S
(usft)

♦E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(*/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

0.00 000 000 000 000 0.00 000 000 0.00 000

357 00 0.65 87 45 356 99 009 202 -1.75 0.18 0.18 0.00

419.00 0.65 79.02 41899 0.17 2.72 -238 0.15 0.00 -1360

480 00 0.64 200 02 479 99 -0 08 294 -243 1.84 -0.02 198 36

541 00 1.28 21752 540 98 -0 94 2.41 -1.52 1.14 1.05 2869

603 00 1.31 220 25 602 96 -203 1.53 -0 19 011 005 440

665 00 1.49 221 24 664 94 -318 054 1.26 029 0.29 1.60

726 00 1.40 213.79 725 92 -4 39 -0 40 271 034 -0.15 -12.21

787 00 1.44 21908 786 91 -561 -1 29 4.12 022 0.07 867

11/24/2015 12:37 26PM Page 2 COMPASS 5000 1 Build 74



Survey Report

confidential
TIGHT HOLE

Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County. NM (NAD83) TVD Reference: GL 5922' & RKB IT @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB IT @ 5938 99usfl (Key 881)

Well: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

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

r/100usft) (

Turn

Rate

MOOusft)

849.00 1.86 224 98 848 88 -6.85 -242 5.74 044 035 952

910.00 1.71 224 58 909 86 -8.12 -3 68 7.49 0.08 0.08 066

971.00 0.78 21884 970.84 -9.09 -4 58 8.77 1.54 -1.52 -941

1,033.00 0.35 236 62 1,032.84 -9.53 -5.00 936 074 -0.69 28 68

1.092 00 032 192 33 1.091 84 -9.79 -5.19 966 0.43 -0 05 -75.07

1,153.00 0.24 133.35 1.152.84 -10.04 -5.13 9.75 0.47 -0.13 -96 69

1,21400 0.20 181.00 1,21384 -10.24 -5 04 9 78 0.30 -0.07 78.11

1,275.00 0.21 4 74 1,274 84 -10.23 -5 03 977 0.67 0.02 -288 95

1,338.00 0.31 0.78 1,337 84 -9.94 -5 02 9.61 0.16 0.16 0.29

1,400.00 0.58 333 06 1,399 83 -950 -5.16 9.48 054 044 -44.71

1,463.00 0.39 339.94 1,462 83 -9.01 -5.38 9.40 031 0.30 10.92

1,526.00 1.36 274.95 1,525 82 -8.75 -6.20 9.95 1.98 1.54 -103.16

1,589 00 284 250.79 1,588 78 -9.19 -842 12.05 269 2.35 -38.35

1,652 00 5.20 243 48 1,651.62 -1098 -12.45 16.41 3.83 3.75 -11.60

1,71500 613 244 54 1,714 31 -13.70 -18 04 22 59 1.49 1.48 1.68

1,778 00 608 243 76 1,778 96 -16.63 -24.07 29.24 0.15 0.08 -1.24

1,840.00 586 24273 1,838 62 -19.53 -29 83 35 65 0.39 0.35 -1.66

1,902.00 5.70 242.30 1,900 30 -22.41 -35.37 41 87 0.27 0.26 -0 69

1,965 00 5 54 241.80 1,963 00 -25.30 -40 82 48.01 0.27 0.25 0.79

2,02800 567 241.67 2,025.70 -28.21 -46 24 54.15 0.21 0.21 0.21

2,09100 589 235 83 2,088 38 -31.51 -51 65 60 48 1.00 0.35 -9.27

2,153.00 593 231 82 2.150 05 -35.27 -56.80 66 85 067 0.06 0.47

2,216.00 588 238 03 2,212.72 -38 99 -62 09 7332 1.02 008 986

2,279.00 608 240 40 2,275.38 -42 35 -67 73 7988 0 50 0.32 376

2,342.00 563 237.24 2,338.05 -45.67 -73.23 86 30 0 88 0.71 -5.02

2,405.00 544 238 32 2,400.75 -4891 -78.37 92 37 034 0.30 1.71

2,468.00 5.15 237.55 2,463.40 -52.00 -83.30 98 19 0.47 046 -1.22

2.594 00 5.90 238 66 2.588 90 -58.40 -93 60 110.32 0.60 0.60 088

2,657.00 560 238 70 2,651.58 -61 68 -99 00 116.63 048 0.48 0.06

2,720.00 5.14 238.71 2,714 30 -64 74 -104.03 122.52 0.73 0.73 0.02

2,783 00 556 235.57 2,777 03 -67.93 -108 96 12839 081 067 -4 98

2,846.00 5.90 237.18 2.83971 -71.41 -11420 134.68 0.60 0.54 2.56

2,909.00 558 237.95 2.902.40 -74.79 -11952 140 98 0.52 051 1.22

2,972.00 5.91 23961 2,965 08 -78 06 -124.91 147 28 0.59 0.52 263

3,035.00 6.05 241.20 3,02774 -81 30 -130 62 153 84 0 34 022 2.52

3.098 00 6.61 241.20 3.090 36 -84 65 -136 71 160 77 089 089 0.00

3,161.00 705 238 26 3,152.91 -88 43 -143.17 168 25 089 0.70 ■4.67

3,223 00 662 237.15 3,214.47 -92 37 -14941 175 63 0.73 0.69 -1.79

3,286 00 6.47 238.18 3,277 06 -96.21 -155 48 18281 0.30 024 1.63

3,350.00 6.41 240 06 3.340.65 -99 89 -161 64 189 98 0.34 0.09 294

3,412.00 6.42 238 44 3,40227 -103.44 -167.59 196 90 0.29 0.02 -2.61

3,475.00 6.38 237.63 3.464.87 -107.15 -173.55 203.93 0.16 0.06 -1.29

3,537.00 6.19 23841 3,526.50 -110.75 -179 30 210.71 0.34 0.31 1.26

11/24/2015 12:37:26PM Page 3 COMPASS 5000 1 Build 74



CONFIDENTIAL
tight hole

Survey Report Scientific Drilling

Company: Energen Resources Corp Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County NM (NAD83) TVD Reference: GL 5922' & RKB IT @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB IT @ 5938 99usft (Key 881)

Weil: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Survey

Measured

Depth

(usft)

Inclination

D
Azimuth

n

Vertical

Depth

(usft)

II +E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(*/100usft)

Build Turn

Rate Rate

(*/100usft) (°/100usft)

3,600 00 650 240.10 3,589 11 -114.30 -185.29 217.87 0.57 049 268

3,663 00 6.16 235.75 3,651.73 -11798 -191.17 22461 093 -0.54 -6.90

3,726 00 5.74 234 77 3,71439 -121.70 -196.54 231.14 069 -067 -1.56

3.790 00 538 232 96 3,77809 -125 36 -201 55 237 33 063 -0 56 -283

3,853 00 524 237 05 3.840 82 -128 70 -206 32 243 15 064 -0 22 649

3,948 00 884 207 44 3.93512 -137 55 -213 33 253 83 526 379 -31.17

First SDI Curve MWD Survey

4,011 00 1444 236 72 3.996 85 -146 17 -222 14 265 90 1266 889 46 48

4,074 00 21 49 247 02 4,05675 -154 99 -239 36 285 16 12.23 11.19 16.35

4.136 00 26 71 241.64 4.11334 -166 06 -262 09 31026 9 13 842 -8 68

4.199 00 30 86 240 04 4.168 54 -180 86 -288 56 340 53 8 70 659 -254

4,262 00 33 81 239 98 4,221 76 -197 70 -317 75 374 19 468 468 -0.10

4,325.00 38 10 239 84 4,272 75 -21624 -349.74 411.13 681 681 -0.22

4,388 00 41 86 236.96 4,321 02 -237 48 -384.18 451 58 665 5.97 -4.57

4,451.00 41.51 232.56 4,368 08 -261.64 -418.39 493.42 4 68 -0.56 -6.98

4,51400 41.02 232.14 4,41543 -287 02 -451.29 534 82 0 89 -0.78 -0.67

4,577 00 44 93 235.10 4,461 52 -312.44 -48587 577 66 698 8.21 470

4,640 00 47 63 235.94 4,505 06 -338.21 -523.41 623.17 4 39 429 1.33

4,703 00 47 84 234 86 4,547 43 -364 69 -561 78 669.77 1.31 0 33 -1.71

4,766 00 50 90 237 90 4,588 46 -391 13 -601.60 71756 608 486 483

4.829 00 52.07 239 53 4.627 69 -41672 -643 72 766 83 275 1.86 2.59

4,892 00 5228 240 02 4,666 33 -441 77 -686 72 81655 070 033 0.78

4,954 00 50.51 238 82 4,70501 -466 41 -72843 864 96 323 -285 -1 94

5,01700 49 81 237 42 4,745 37 -491 95 -76951 913.32 204 -1.11 -222

5,080 00 50 41 236 98 4,785 77 -518 14 -810.14 961 66 1.09 095 -0.70

5.14300 4911 236 36 4,826 47 -544 56 -850 32 1,009 75 220 -206 -0 98

5,206 00 48 74 235.75 4,867 86 -571 08 -889.72 1.057 23 094 -0 59 -0.97

5,269 00 48 69 236 85 4,909 43 -597 35 -929 11 1,104 56 1 31 -0 08 1.75

5,332.00 47 52 237 44 4,951 50 -622 79 -968 50 1,151 46 1.98 -1.86 094

5,394 00 48.50 239 52 4,992 98 -646 87 -1,007.78 1,197.52 2.95 1.58 3.35

5,457 00 48.27 23967 5,034 82 -670 71 -1,048 40 1,244 58 041 -037 024

5,51800 48 12 237 65 5,075 49 -694 36 -1.087 23 1,290 03 248 -0 25 -3.31

5,581 00 47 38 236 61 5,11785 -71966 -1.126 40 1,336 67 1 69 -1.17 -1.65

5,644 00 45 39 235.76 5,161 30 -745 04 -1,164 30 1,382 27 3.31 -3.16 -1.35

5,708 00 4831 242 10 5,205 09 -769 06 -1.204 28 1,428 89 8 54 4 56 9.91

5.771 00 50 08 24501 5,246 26 -790 28 -1,246.97 1,476 27 448 2.81 462

5,834 00 5341 24921 5,285 28 -809 47 -1,292 54 1,524 98 744 529 6.67

5,897 00 59 90 253 69 5,31990 -826 12 -1,342 41 1,575 93 11 89 1030 7.11

5,960 00 67.19 257 88 5,347 96 -839 90 -1,397 05 1,629 33 1301 11 57 665

6.023 00 7425 260 29 5,368 75 -851 12 -1.455 41 1,684 47 11.77 11.21 3.83

6,086 00 77.19 260 32 5,384 29 -861 40 -1,515 58 1.740 64 467 467 0.05

6,14900 81 85 261 34 5,39574 -871.27 -1,576 72 1,797 39 7.57 7.40 1.62

6,212.00 85 93 263 63 5,40245 -879 45 -1,638 81 1,854 03 742 648 3.63

6,27600 88 99 264 65 5.405 28 -885 98 -1,702 40 1,911 04 504 4 78 1.59
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Survey Report Scientific Drilling

CONFIDENTS
TIGHT HOLE

Company: Energen Resources Corp Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project:

Site:

San Juan County NM (NAD83) TVD Reference: GL 5922' & RKB 17’ @ 5938 99usft (Key 881)

Richardson Navajo MD Reference: GL 5922' & RKB IT @ 5938 99usft (Key 881)

Well: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Survey

Measured

Depth

(usft)

Inclination

n
Azimuth

o

Vertical

Depth

(usft)

♦N/-S

(usft)

+E/-W

(usft)

Vertical

Section

(usft)

Dogleg Build Turn

Rate Rate Rate

*/100usft) (*/100usft) (°/100usft)

Last SDI Curve MWD Survey

6,288 00 89 26 264 84 5,40547 -887 08 -1.714 35 1.921 68 273 223 1.57

Crossed POE Hardline ® 6288' MD - 36.5835961, -108.1986571

6,362 00 90 91 266 00 5,405 36 -892 99 -1,788.11 1,986 91 2.73 223 1.57

First SDI Lateral MWD Survey

6.394 00 91 88 26671 5,404 58 -895 02 -1,820 04 2,014 86 3 76 3.03 222

6,457 00 91.18 269 86 5.402 90 -896 91 -1.882 98 2,068 80 5 12 -1.11 5.00

6,520 00 91 04 271 29 5,401 68 -896 28 -1,945 96 2.121 43 228 -0 22 227

6,583 00 91.10 270 72 5.400 50 -895 17 -2.008 94 2.17379 091 0.10 -0 90

6,645 00 90 74 271 52 5.39951 -893 96 -2.070 92 2,225 25 1.41 -0 58 1 29

6,709 00 89 43 271 83 5.399 41 -892 09 -2.134 89 2,278 03 2.10 -205 048

6,772 00 89 53 272 08 5,399 98 -889 94 -2,197 85 2,329 82 0.43 0.16 040

6,835 00 88 62 271.10 5,401 00 -888 19 -2,260 82 2.381 82 2.12 -1.44 -1 56

6,898 00 89 40 269 67 5,402 09 -887.77 -2,323 80 2,434 56 2 59 1.24 -227

6,959 00 91 84 269 82 5,401 43 -888 04 -2.384 80 2,485 99 401 400 025

7,021 00 91 28 269 59 5,39974 -888 36 -2,446.77 2,53828 0.98 -0 90 -037

7,082 00 9081 269 42 5.398 63 -888 89 -2,507 76 2.589 85 0.82 -0.77 -0 28

7,143.00 90.91 268 86 5,397 71 -889 80 -2,568 74 2.641 63 093 0.16 -0 92

7,205 00 89.80 267 69 5,397.33 -891.67 -2.630.71 2,694.75 2.60 -1.79 -1 89

7,267 00 90 91 268 19 5,396 94 -893 90 -2,69267 2.748 06 1.96 1.79 0.81

7.32800 89 90 267 55 5,39651 -896 16 -2.753 63 2,800 55 1.96 -i.ee -1.05

7,389 00 92 65 266 99 5,395 16 -899 07 -2,814.54 2,853 34 460 451 -0 92

7,451 00 94 87 266 88 5,391 09 -902 37 -2,87631 2,907 08 359 358 -0 18

7,513.00 95 62 268 06 5,385 42 -905.10 -2,937 99 2,960 42 225 1.21 1 90

7,574 00 96 22 26949 5.379.13 -906 40 -2,998 65 3,012.13 2 53 098 234

7,635 00 95 04 270 68 5.373.15 -906 31 -3,059 35 3,063 13 2.74 -1.93 1 95

7,696 00 93 92 271.11 5,368 38 -905 36 -3,120.16 3,11375 1.97 -1.84 0.70

7,758 00 93.79 271 02 5,36421 -904 21 -3,182 01 3,165.13 0.25 -0.21 -0.15

7,81900 93 02 270 23 5,360 59 -903 54 -3,242 89 3,21598 1 81 -1.26 -1 30

7,881 00 92 62 270 14 5,357 54 -903 34 -3,30482 3,287 94 066 •0 65 -0.15

7,940 00 92 69 270 65 5,354.81 -902 94 -3,363 75 3,31728 0.87 0.12 086

8,001 00 92.01 271.37 5.352 31 -901 86 -3,424 69 3,367 94 1.62 -1.11 1.18

8,062 00 91.85 271 95 5,350.25 -900 10 -3,48563 3,418.23 099 ■0.26 0.95

8,123.00 92.15 271 26 5,348 12 -898 39 -3,546 57 3,468 55 1.23 0.49 -1.13

8,184 00 91.91 270 70 5,345 96 -897.35 -3,607.52 3,51925 1.00 -0 39 -0 92

8,246 00 91.78 270 06 5,343 96 -896 94 -3.669 49 3,571.13 1.05 -0.21 -1.03

8,307 00 91 98 269 80 5,341 96 -897 01 -3,73045 3,622 44 0.54 0.33 -043

8,367 00 92 19 269 02 5,339 78 -897 63 -3,79041 3,673.19 1.35 035 -1 30

8,42800 92 48 268 03 5,337 30 -899 20 -3,851 34 3,725 28 1.69 048 -162

8,488 00 93 46 268 62 5,334 19 -900 95 -3,911 23 3,776 59 1.91 1.63 098

8,550.00 95 39 27048 5,329 40 -901.43 -3,97304 3,828 83 4 32 3.11 300

8,61000 93.20 271.10 5,32491 -900 61 -4,03286 3,87869 3.79 -3.65 1.03

8.672 00 91.21 270.13 5,322 52 -899 94 -4,09481 3,930 42 357 -3.21 -1 56
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Survey Report Scientific Drilling

CONFIDENT
TIGHT HOLE

Company: Energen Resources Corp Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County. NM (NAD83) TVD Reference: GL 5922' & RKB 1T @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB 17- @ 5938 99usft (Key 881)

Well: Richardson Navaio 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Survey

Measured

Depth

(usft)

Inclination

n
Azimuth

O

Vertical

Depth

(usft)

11 ♦EAW

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(*/100usft)

Build

Rate

(°/100usft)

Turn

Rate

P100usft)

8,733 00 91.14 269 87 5,321 27 -899 94 -4,155 80 3,981 71 044 -0.11 -0 43

8,795 00 9228 27076 5,31942 -899 60 -4,21777 4.033 63 233 1.84 1.44

8.856 00 92 18 270.16 5,31705 -899 11 -4,278 72 4.084 63 1.00 -0.16 -0 98

8.91800 92 63 27000 5,31445 -899 03 -4.340 66 4,136 67 077 073 -0 26

8,979 00 93.39 270 09 5,311 24 -898 98 -4,401 58 4,187 87 1.25 1.25 0.15

9,041 00 93.83 269 58 5,307 34 -899 16 -4,46345 4,240 00 1.09 0.71 -0 82

9,102.00 92.85 269 35 5,30379 -899 73 -4,524.35 4,291 51 1.65 -1.61 -0 38

9,163 00 93.37 270.41 5.300 48 -89985 -4,585 26 4,342 80 1.93 085 1.74

9,225.00 92.98 271.28 5.297.04 -898 94 -4,647 15 4.394 36 1.54 -0 63 1.40

9.286 00 91.36 271.77 5.294 73 -897 32 -4,708 09 4 444 72 2.77 -2.66 080

9,346 00 90.60 27247 5,29371 -895 10 -4,768 04 4.493 93 1.72 -1.27 1.17

9.407 00 90.30 272 08 5,293 23 -892 68 -4,828 98 4,543 87 081 -049 -0 64

9,469 00 90 30 271 60 5.292 90 -890 69 -4.890 95 4.594 91 0.77 0.00 -0 77

9.530 00 90 64 270 82 5.292 40 -889 40 -4.951 94 4.645 49 1.39 056 -1.28

9.592 00 90.91 27069 5,291 57 -888 58 -5,013 92 4,697 18 048 0.44 -021

9,653 00 91.37 270.31 5.290 35 -888 05 -5,07491 4,748 17 098 075 -0 62

9.71600 90.34 270.41 5,28941 -887 66 -5,137.90 4,800 93 1.64 -1 63 0.16

9.779 00 90 17 270 48 5.289 13 -887 17 -5,200 90 4,853 64 0.29 -027 0.11

9.842 00 89 70 269 25 5,289 20 -887.31 -5,263 90 4.906 70 209 -075 -1.95

9.904 00 89 60 268 86 5,289 58 -888 34 -5,325 89 4.959 38 065 -0.16 -0 63

9.967 00 90 34 270 30 5.28961 -888 80 -5.388 88 5,01260 2.57 1.17 229

10.030 00 9013 269 14 5,289 36 -889 11 -5.451 88 5.065 75 1.87 -0 33 -1.84

10.093 00 90 97 268 23 5.28875 -890 55 -5.51486 5,11949 1.97 1.33 •1.44

10,156 00 92 79 26871 5.286 68 -892 23 -5.577 80 5.17333 299 289 076

10.21900 9302 268 50 5.28349 -893 77 -5.640 70 5,227 05 049 0.37 -0 33

10.281 00 91 82 27004 5,28087 -894 55 -5,702 64 5,279 56 3.15 -1 94 248

10,344 00 90 94 271 34 5,279 36 -893 80 -5,76561 5.332.11 249 -1.40 206

10,407 00 90 71 271 29 5,27845 -892 35 -5,828 59 5,384.28 0 37 -0.37 -0 08

10.47000 90 37 270 88 5,277 86 -891 16 -5.891 58 5,43661 085 -0.54 -0 65

10,532.00 91 98 27092 5,276 58 -890 18 -5,953.55 5,488 20 260 2.60 006

10,595 00 91.95 27068 5,274 42 -889 30 -6,01651 5,540 66 038 -0 05 -0 38

10,658 00 9229 270 04 5.272 09 -888 91 -6,079 46 5,593 39 1.15 054 -1 02

10,721.00 91.58 269 80 5,269 97 -889 00 -6,14243 5,646 38 1.19 -1.13 -0 38

10,784 00 91.35 269 92 5,268 36 -889 15 -6,20541 5,699 43 0.41 ■0.37 0.19

10,847 00 91 07 26924 5,267 02 -88961 -6,268 39 5,752 64 1.17 -0 44 -108

10,91000 89 93 267 57 5,266 48 -891.37 -6,331 36 5,806 54 3.21 -1.81 -265

10,91500 8987 267 48 5,266 48 -891 58 -6,336 36 5,81086 2.18 -1.25 -1 79

36.5835819. -108.2143998

10,91590 89 86 267 46 5,266 49 -891 62 -6,337 26 5,811 64 2.18 -1.25 -1.79

Crossed TD Hardline @ 10,915' MD

10.938 00 89 58 267 07 5.266 59 -89267 -6,359 33 5.830 77 2.18 -1.25 -1.79

Last SDI Lateral MWD Survey

10.995 00 89 58 267 07 5,267 01 -895 59 -6,41625 5,880 22 000 000 000

Projection to TD
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Survey Report

CONFIDENTIAL
TIGHT HOLE

Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County. NM (NAD83) TVD Reference: GL 5922' & RKB 17' @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB 171 @ 5938 99usft (Key 881)
Well: Richardson Navato 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction Distnct

Measured Vertical Local Coordinates

Depth Depth +N/-S ♦Ef-W
(usft) (usft) (usft) (usft) Comment

3,948 00 3.935.12 -137.55 -21333 First SDI Curve MWD Survey

6,276.00 5,405.28 -88598 -1,702 40 Last SDI Curve MWD Survey

6,288.00 5,405.47 -887.08 -1,714.35 Crossed POE Hardline @ 6288' MD

6.288 00 5,405.47 -887 08 -1,714 35 36 5835961,-108 1986571

6.362 00 5,405.36 -892 99 -1,788 11 First SDI Lateral MWD Survey

10.915.00 5,266.48 -891 58 •6,336 36 36 5835819, -108.2143998

10,915.90 5,266.49 -891.62 -6.337 26 Crossed TD Hardline @ 10,915’ MD

10.938.00 5,266.59 -89267 -6.359 33 Last SDI Lateral MWD Survey

10.995 00 5,267.01 -895 59 -6,41625 Projection to TD

Checked By: Approved By: Date:
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P. O. Box 336 
Flora Vista, NM 87415 

505-215-4600 Fax: 505-334-9508 
nowdrilling@vahoo.com

CONFIDENTIAL
D & D Services TIGHT HOLE

DEVIATION REPORT

Richardson Navajo 

27-13-10 4H 

S11T27N R13W 

San Juan County, NM

145' %

325' %

To the best of my knowledge I believe these numbers to be true and accurate.

___________

Glen Davis

Sworn to and subscribed before me

this day of c>qVo\qj^

Viui cwIa kX
Kia Cordell

2015.

My commission expires: H-iq-i^i

OFFICIAL SEAL 

KIA COftDELl 

Notary PaWc 
Stita of Now Maxtco 

My Comm. Expire*



CONFIDENTS
TIGHT HOLE

Scientific Drilling
Directional Survey Certification

2948 1-70 Business Loop 

Grand Junction, CO 81504 

(970)-245-9447 Fax (970)-245-9454

Operator 
Well Name & No. 
County & State 

SDI Job No.
Rig

____________Energen________

Richardson Navajo 27-13-10 #4H 

San Juan County, NM 

331015HEF316877 

__________ Key 881__________

I. Janie Collins, having personal knowledge of all the facts, hereby

certify that the attached directional survey run from a measured depth of _____ 357feet to a

measured depth of 10,995 feet is true and correct as determined from all available records.

24-Nov-15_______
Signature Date

Janie Collins
Colorado District Well Planner 
Scientific Drilling International



Survey Report

CONFIDENTIAL
TIGHT HOLE

qaii Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County, NM (NAD83) TVD Reference: GL 5922' & RKB 17’ @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB 17" @ 5938 99usft (Key 881)

Well: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Project San Juan County, NM (NAD83)

Map System: US State Plane 1983 System Datum: Mean Sea Level

Geo Datum: North American Datum 1983

Map Zone: New Mexico Western Zone

Site Richardson Navajo

Site Position: Northing: 2,032,822.99 usft Latitude: 36 5860330
From: Lat/Long Easting: 2,617,552.70 usft Longitude: -108 1928180

Position Uncertainty: 0 00 usft Slot Radius: 13.20 in Grid Convergence: -0.21 *

Well Richardson Navajo 27-13-10 #4H 1
Well Position ♦NAS 0.00 usft Northing: 2,032,822 99 usft Latitude: 36 5860330

♦E/-W 0 00 usft Easting: 2,617,552.70 usft Longitude: -108 1928180

Position Uncertainty 0 00 usft Wellhead Elevation: 0.00 usft Ground Level: 5,921 99 usft

Wellbore Horizontal ___________ I

Magnetics Model Name Sample Date Declination Dip Angle Field Strength

n n (nT)

HDGM 9/29/2015 9 33 63 25 50,109

Design Honzontal

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 3,853 00

Vertical Section: Depth From (TVD) +N/-S ♦E/-W Direction
(usft) (usft) (usft) o

000 000 000 237.24

Survey Program Date 11/24/2015

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

357.00 3,853 00 Survey #1 - MWD Surveys (Pilot) SDI MWD SDI MWD - Standard ver 1 0.1

3,948 00 6,276.00 Survey #2 - Curve MWD Survey (Horizonta SDI MWD SDI MWD - Standard ver 1.0.1

6,362.00 10,995.00 Survey #3 - Lateral MWD Survey (Horizon SDI MWD SDI MWD - Standard ver 1.0.1

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) (-/lOOusft)

0.00 000 0.00 000 0.00 000 0 00 0 00 000 0.00

357.00 0.65 87 45 356 99 0.09 2.02 -1.75 0.18 0.18 0.00

419.00 0.65 79 02 41899 0.17 2.72 -2 38 0.15 0.00 -13.60

480.00 0.64 200 02 479 99 -0.08 294 -2.43 184 -0 02 198 36

541.00 1.28 217 52 540 98 -0.94 2.41 -1.52 1.14 1.05 28.69

603.00 1.31 220 25 602 96 -2.03 1.53 -0.19 0.11 0.05 440
665 00 1.49 221.24 664 94 -3.18 054 1 26 0 29 0.29 160

726.00 1.40 21379 72592 -4 39 -0 40 2.71 0.34 -0.15 -12.21

787 00 1.44 21908 786 91 -5 61 -1.29 4.12 0.22 0.07 8.67
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Survey Report

CONFIDENT
TIGHT HOLE

Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County, NM (NAD83) TVD Reference: GL 5922' & RKB 1T @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB IT @ 5938 99u$ft (Key 881)

Well: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Survey

Measured

Depth

(usft)

Inclination

n
Azimuth

o

Vertical

Depth

(usft)

1! +E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(*/100usft)

Build

Rate

(°/100usft)

Turn

Rate

(•/lOOusft)

849 00 1.66 224 98 848 88 -685 -242 574 044 0.35 9.52

91000 1.71 224 58 909 86 -8 12 -3 68 749 008 008 -0 66

971.00 0.78 21884 97084 -909 -4 58 877 1.54 -1.52 -941

1,033 00 0 35 23662 1.032 84 -9.53 -500 936 0.74 -0 69 28 68

1,092 00 0.32 192 33 1,091 84 -9.79 -5.19 966 0.43 -0 05 -75.07

1.153 00 024 133.35 1,152 84 -1004 -5.13 975 0.47 -0.13 -96 69

1,21400 0.20 181 00 1,21384 -10.24 -5.04 978 030 -0.07 78.11

1.275 00 0.21 474 1.274 84 -1023 -5.03 977 067 0.02 -288 95

1,338 00 0.31 0 78 1,337 84 -9 94 -5 02 961 0.16 0.16 -6 29

1,400 00 0.58 333 06 1.399 83 -9 50 -5.16 948 054 0.44 -44 71

1,463 00 039 339 94 1.462 83 -9.01 -5 38 940 0.31 -0.30 10 92

1,526 00 1.36 274 95 1.525 82 -875 -6.20 995 1 98 1.54 -10316

1,589 00 284 250 79 1.588 78 -9.19 -842 12.05 269 2.35 -38 35

1,652 00 5.20 243 48 1.651.62 -1098 -12.45 16.41 383 3.75 -11.60

1,71500 6.13 244 54 1.714.31 -13.70 -18.04 22 59 1.49 1.48 1.68

1.778 00 6.08 243 78 1,776 96 -16.63 -24.07 29 24 0.15 -0.08 -1.24

1,840 00 586 24273 1.838 62 -1953 -29 83 35 65 0.39 -0 35 -1.66

1.902.00 5.70 24230 1,900 30 -22.41 -35 37 41 87 0.27 -0 26 -0 69

1.965 00 5.54 241.80 1.963 00 -25.30 -40 82 48 01 0.27 -0.25 -0 79

2,028 00 5.67 241.67 2,02570 -2821 -4624 54.15 0.21 0.21 -0.21

2,091 00 589 235 83 2,088 38 -31.51 -51 65 60 48 1.00 0.35 -9 27

2,153 00 593 231 82 2.150 05 -35.27 -56 80 66 85 067 006 -6.47

2.216.00 588 238 03 2,21272 -38 99 -62 09 73.32 1.02 -0 08 986

2,279 00 608 240 40 2,27538 -4235 -67 73 79 88 0.50 032 3.76

2.342 00 563 237 24 2,338 05 -45.67 -73.23 86 30 088 -0.71 -5.02

2.405 00 544 238 32 2.400 75 -48 91 -78.37 92 37 0.34 -0 30 1.71

2,468 00 5.15 237 55 2,463 48 -52 00 -83 30 98 19 047 -0 46 -1.22

2,594 00 590 238 66 2.588 90 -58 40 -93.60 11032 060 0.60 0 88

2,657.00 5.60 238.70 2,651.58 -61.68 -99.00 116.63 0.48 -0.48 006

2.720.00 5.14 238.71 2,714 30 -64.74 -104.03 122.52 0.73 -0.73 0.02

2,783 00 5.56 235 57 2,777 03 -67 93 -108 96 128 39 081 067 -4 98

2,846 00 590 237.18 2,83971 -71.41 -114.20 134 68 060 0.54 256

2,909 00 558 237 95 2,902 40 -74 79 -11952 140 98 052 -0.51 1.22

2,972 00 5.91 239.61 2,965 08 -7806 -124.91 147 28 059 0.52 263

3.035 00 605 241.20 3.02774 -81 30 -130 62 153 84 0.34 0.22 252

3,098 00 6.61 241.20 3.090 36 -84 65 -136.71 160 77 089 0.89 000

3,161 00 7.05 238 26 3,152.91 -88 43 -143 17 168 25 0 89 0.70 -4.67

3.223 00 662 237.15 3,21447 -92 37 -14941 175 63 073 -0 69 -1.79

3,286 00 647 238 18 3,277 06 -9621 -155 48 18281 030 -024 1.63

3,350 00 6.41 240.06 3,340 65 -99 89 -161 64 189 98 0.34 -0.09 294

3,412.00 642 238.44 3,402.27 -103 44 -167.59 196 90 029 0.02 -2.61

3,47500 6 38 237 63 3.46487 -107.15 -173.55 203 93 0.16 -0.06 -1.29

3,537 00 6 19 23841 3,526 50 -11075 -179 30 21071 034 -0.31 1.26
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CONFIDENT
II TIGHT HOLE

Survey Report l^) Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County, NM (NAD83) TVD Reference: GL 5922' & RKB 17' @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB 171 @ 5938 99usfl (Key 881)
Well: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Survey

Measured

Depth

(usft)

Inclination

n
Azimuth

o

Vertical

Depth

(usft)

+N/-S

(usft)

♦E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

(*/100usft)

Build Turn

Rate Rate

CMOOusft) (°/100usft)

3,600 00 650 240.10 3.589.11 -114.30 -185.29 217.67 0.57 049 2 68

3,663 00 6 16 235.75 3,651 73 -11798 -191.17 224 61 0.93 -0.54 -6 90
3,726 00 5.74 234 77 3,714 39 -121.70 -196 54 231.14 069 -0.67 -1 56

3,790.00 538 232 96 3,778.09 -125 36 -201.55 237 33 0.63 -0.56 -2.83

3,85300 5.24 237.05 3,840 82 -128.70 -206 32 243.15 064 -0.22 6.49

3,948.00 884 207.44 3,935 12 -137.55 -213.33 253.83 526 3.79 -31.17

First SDI Curve MWD Survey

4.011.00 14.44 236.72 3.996 85 -146 17 -222 14 265 90 12.66 8.89 46 48

4,074 00 21.49 247 02 4,056 75 -154 99 -239 36 285 16 12.23 11.19 1635

4,136 00 2671 241.64 4,113.34 -166 06 -262 09 310.26 9.13 842 -8 68

4,199.00 30 86 240 04 4,168.54 -180 86 -288 56 340.53 670 6.59 -2 54

4.262 00 33.81 239 98 4,221.76 -197 70 -317.75 374.19 4.68 4.68 -0.10

4,32500 38.10 239 84 4,272.75 -21624 -349 74 411.13 681 6.81 -0.22

4,388 00 41 86 236 96 4,321.02 -237 48 -384.18 451.58 6.65 5.97 -4.57

4,451 00 41.51 232 56 4.368 08 -261 64 ■41839 49342 468 -0.56 -6 98
4,514.00 41.02 232.14 4,415.43 -287.02 -451.29 534 82 089 -0.78 -067

4,577.00 44 93 235.10 4.461.52 -312 44 -485 87 577 66 698 6.21 4.70
4.640 00 47.63 235 94 4,505 06 -338.21 -523.41 623.17 4.39 429 1.33

4,703 00 47 84 234 86 4.547.43 -364.69 -561.78 669.77 1.31 0.33 -1.71

4,766 00 50 90 237.90 4.588 46 -391.13 -601.60 717.56 6.08 4.86 4.83
4.829.00 5207 239 53 4.627 69 -416.72 •643 72 766.83 2.75 1.86 2.59

4,892 00 52.28 240.02 4.666 33 •441 77 -686.72 81655 0.70 0.33 0.78

4,954 00 50.51 238.82 4.705.01 -46641 -72843 864 96 323 -2.85 -1.94
5,01700 4981 237 42 4,74537 -491.95 -769.51 913.32 204 -1.11 -222

5,080 00 50.41 236.98 4,785.77 -518.14 -810.14 961.66 1.09 0.95 -0.70
5.143.00 49.11 236 36 4,82647 -544 56 -850 32 1.009.75 2.20 -2.06 -0.98
5,206 00 48.74 235.75 4,867 86 -571.08 -889.72 1,057.23 0.94 -0.59 -0.97

5,269 00 48 69 236 85 4,909 43 -597.35 -929.11 1,104.56 1.31 -0.08 1.75
5,332 00 47 52 237 44 4,951.50 -622 79 -968 50 1,151.46 1.98 -1.86 0 94

5,394.00 48.50 239.52 4,992 98 -646 87 -1,007.78 1,197.52 2.95 1.58 3.35

5,457 00 4827 239 67 5.034 82 -67071 -1,048 40 1,244 58 0.41 -0.37 0.24
5,518.00 48.12 237 65 5,07549 -694 36 -1.087.23 1,290.03 2.48 -0.25 -3.31
5,581 00 47 38 23661 5.117 85 -719.66 -1,126.40 1,336.67 1.69 -1.17 -1.65
5,644 00 45 39 235 76 5,161.30 -745 04 -1.164.30 1,382 27 3.31 -3.16 -1.35

5,708 00 4831 242 10 5.205 09 -769 06 -1.204.28 1,428.89 8.54 456 9.91
5.771.00 50.08 245.01 5,246.26 -790.28 -1.246.97 1,476.27 4 48 2.81 462
5,834 00 53.41 249 21 5.285.28 -80947 -1.292.54 1,524 98 744 5.29 6.67
5,897 00 59 90 253 69 5.31990 -826.12 -1,342 41 1,575.93 11.89 10.30 7.11

5.960 00 67.19 257 88 5.347 96 -839 90 -1.397 05 1.629 33 13.01 11.57 6.65

6.023 00 7425 260 29 5.368 75 -851.12 -1,455.41 1,684.47 11.77 11.21 3.83
6,086 00 7719 260 32 5.384 29 -861.40 -1,515 58 1,740 64 467 467 0.05
6,149.00 81.85 261.34 5,39574 -871.27 -1.576.72 1,797.39 7.57 7.40 1 62
6,212.00 85 93 263 63 5.402 45 -87945 -1,638 81 1.854.03 742 648 3.63
6,276 00 88 99 264 65 5,405.28 -885 98 -1.702 40 1.911 04 5.04 478 1.59
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Survey Report

CONFIDENTIAL
TIGHT HOLE

Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County. NM (NAD83) TVD Reference: GL 5922' & RKB 17' @ 5938 99usft (Key 881)

Site:

Well:

Richardson Navajo MD Reference: GL 5922' & RKB 17' @ 5938 99usft (Key 881)
Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore. Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Last SDI Curve MWD Survey

6,288 00 89 26 264 84 5,40547 -887.08 -1,714.35 1,921 68 2.73 2.23 1.57

Crossed POE Hardline & 6288' MD - 36.5835961. -108.1986571

6,362 00 90 91 266 00 5,405 36 -892 99 -1,788.11 1,986 91 2.73 223 1.57

First SDI Lateral MWD Survey

6,394 00 91 88 266 71 5,404 58 -895.02 -1.820.04 2,014 86 3.76 3.03 222

6,457 00 91.18 269 86 5.40290 -89691 -1,882.98 2,068 80 5.12 -1.11 5.00

6.520 00 91.04 271 29 5,401 68 -89628 -1,945 96 2,121.43 228 -0.22 2.27

6,583 00 91.10 270.72 5.400 50 -895 17 -2.008 94 2,173.79 0.91 0.10 -0.90

6,645 00 90 74 271.52 5.39951 -893 96 -2.070.92 2.225.25 1.41 -0.58 1.29

6,709 00 89 43 271 83 5,39941 -892 09 -2,134 89 2,278.03 2.10 -2.05 048

6,772 00 89 53 272 08 5,399 98 -889 94 -2,197 85 2.329 82 0.43 0.16 040

6,835.00 88 62 271.10 5.401.00 -888 19 -2.260 82 2.381 82 2.12 -1.44 -1 56

6,898 00 89 40 26967 5.402 09 -887 77 -2.323.80 2.434 56 2.59 1.24 -2.27

6,959.00 91.84 269 82 5.401 43 -888 04 -2.384 80 2,485.99 4.01 4.00 0.25

7,021 00 91 28 269 59 5.39974 -888 36 -2.446 77 2.538 28 0.98 -0.90 -0.37
7,082 00 9081 26942 5.398 63 -888 89 -2,507.76 2.589 85 0.82 -0.77 -0.28
7.143 00 9091 268 86 5.397.71 -889 80 -2.568 74 2,641.63 093 0.16 -0.92

7,205 00 89 80 267 69 5,397.33 -891.67 -2,630.71 2,694.75 2.60 -1.79 -1 89

7,267 00 9091 268 19 5,396 94 -893.90 -2,692 67 2,748 06 1.96 1.79 0.81

7,328.00 89 90 267.55 5,396.51 -896.16 -2,753.63 2,800.55 1.96 -1.66 -1.05

7,389 00 92 65 266 99 5,395.16 -89907 -2,814.54 2,853.34 4.60 4.51 -0.92
7,451 00 94.87 266 88 5,391.09 -902.37 -2,876.31 2,907.08 3.59 3.58 -0.18

7,513.00 95 62 268 06 5,385.42 -905.10 -2,937.99 2.960 42 225 1.21 1.90

7.57400 96 22 26949 5,37913 -906 40 -2,998 65 3,012.13 2.53 0.98 2.34
7,635.00 95 04 270.68 5,373.15 -906.31 -3,059.35 3,063.13 2.74 -1.93 1.95

7,696.00 93.92 271.11 5,368 38 -905.36 -3,120.16 3,113.75 1.97 •1.84 0.70

7,758 00 93 79 271.02 5,36421 -904 21 -3,18201 3,165 13 0.25 -0.21 -0.15

7,819.00 93.02 270.23 5,360 59 -903.54 -3,24289 3,21598 1.81 -1.26 -1 30

7,881.00 92.62 270.14 5,357.54 -903.34 -3,304 82 3,267.94 0.66 -0.65 -0.15

7,940 00 92 69 270 65 5,354 81 -90294 -3,363 75 3,317 28 0.87 0.12 0.86
8,001 00 92.01 271.37 5,352.31 -901 86 -3,424 69 3,367 94 1.62 -1.11 1.18
8,062.00 91 85 271.95 5,350.25 -900 10 -3,48563 3,418.23 0.99 -0 26 0.95

8,123.00 92.15 271.26 5,348.12 -898 39 -3,546.57 3.468 55 1.23 0.49 -1.13
8,184 00 91.91 270.70 5.34596 -897 35 -3,607 52 3,51925 1.00 -0.39 -0.92
8,246.00 91 78 27006 5,343 96 -896 94 -3,669 49 3,571.13 1.05 -0.21 -1.03
8,307.00 91.98 269 80 5,341.96 -897.01 -3,730.45 3,622 44 0.54 0.33 -0.43

8.367.00 92.19 269 02 5,339.78 -897 63 -3,79041 3,673.19 1.35 0.35 -1.30

8,428.00 92.48 26803 5,337.30 -899 20 -3,851.34 3,725.28 1.69 0.48 -1.62

8.488.00 9346 268 62 5.334.19 -900 95 -3,911.23 3.776.59 1.91 1.63 0.98

8,550.00 95.39 270.48 5.329 40 -901 43 -3,97304 3,828.83 4.32 3.11 3.00

8,810.00 93.20 271.10 5.324.91 -900.61 -4,032.86 3,878.69 3.79 -3.65 1.03
8,672.00 91.21 270.13 5,322.52 -899 94 -4,094.81 3,930.42 3.57 -3.21 -1.56
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CONFIDENTIAL
TIGHT HOLE

survey Report rcSj) Scientific Drilling

Company: Energen Resources Corp Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County, NM (NAD83) TVD Reference: GL 5922' & RKB 17- @ 5938 99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922- & RKB 1T @ 5938 99usft (Key 881)

Well: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

Survey

Measured

Depth

(usft)

Inclination

(°)
Azimuth

n

Vertical

Depth

(usft)

II ♦E/-W

(usft)

Vertical

Section

(usft)

Dogleg

Rate

piOOusft)

Build

Rate

piOOusft)

Turn

Rate

(°/100usft)

8,733 00 91.14 26987 5,321 27 -899 94 -4,155 80 3,981 71 0.44 -0.11 -0 43

8,795 00 92 28 270.76 5.31942 -899 60 -4,217.77 4,033 63 233 1.84 1.44

8,856 00 92 18 270 16 5,317 05 -899 11 -4,278.72 4,084 63 1.00 -0.16 -0 98

8,91800 92 63 270 00 5,31445 -899 03 -4,340 66 4,136 67 0.77 0.73 -0 26

8,979 00 93 39 270 09 5,311 24 -898 98 -4,401 58 4,187 87 1.25 1.25 0 15

9,041 00 93 83 269 58 5,307 34 -899 16 -4,463 45 4,240 00 1.09 071 -0 82

9,102 00 92 85 269 35 5.303 79 -899 73 -4,524 35 4,291 51 1.65 -1 61 -0 38

9,163 00 93.37 27041 5.300 48 -899 85 -4,585 26 4,342 80 1 93 085 1.74

9,225 00 92 98 271 28 5,297 04 -898 94 -4,647 15 4,394 36 1.54 -0 63 1.40

9,286 00 91 36 271 77 5,294 73 -897 32 -4,708 09 4,444 72 2.77 -2 66 080

9.346 00 90 60 272 47 5,29371 -895 10 -4,768 04 4,493.93 1.72 -1.27 1.17

9,407 00 90 30 272.08 5,293 23 -89268 -4.828.98 4.543 87 081 -049 -0 64

9,469 00 90 30 271 60 5.292 90 -890 69 -4,890.95 4,59491 0.77 0.00 -0 77

9,530 00 90 64 270.82 5,292 40 -88940 -4.951.94 4,64549 1.39 056 -1.28

9,592 00 90.91 27069 5,291.57 -888 58 -5,013.92 4,697 18 048 0.44 -0.21

9,653.00 91.37 270.31 5,290 35 -888 05 -5,074.91 4,748,17 098 0.75 -0 62

9,71600 90.34 270.41 5,289.41 -887 66 -5.137.90 4,800.93 1.64 -1.63 0.16

9,779.00 90.17 27048 5,289 13 -887.17 -5,200.90 4,853.64 0.29 -0.27 0.11

9,842.00 89.70 269 25 5,289 20 -887.31 -5.263 90 4.906.70 2 09 -0.75 -1.95

9,904 00 89 60 268 86 5,289 58 -888 34 -5,325 89 4,959 38 0.65 -0.16 -0 63

9,967.00 90.34 27030 5,28961 -888 80 -5.388 88 5,012.60 257 1.17 229

10,030 00 90.13 269 14 5,289 36 -889 11 -5,451.88 5,065 75 1.87 -0 33 -1.84

10,093.00 90 97 26823 5,28875 -890 55 -5,51486 5,119.49 1.97 1.33 -1.44

10,156.00 92 79 26871 5,286 68 -892.23 -5,577 80 5,17333 299 289 0.76

10,21900 93 02 268 50 5,28349 -893 77 -5,640.70 5,227 05 049 0.37 -0 33

10,281.00 91 82 270 04 5,280 87 -894 55 -5,702 64 5,279 56 3.15 -1.94 248

10,344 00 90.94 271.34 5,279 36 -89380 -5,765.61 5.332.11 2 49 -1.40 2.06

10,407 00 90 71 271 29 5,27845 -892 35 -5,828 59 5,384 28 037 -0.37 -0 08

10,470 00 90 37 27088 5,277 86 -891 16 -5,891 58 5,436 61 0 85 -0 54 -0 65

10,532.00 91 98 270.92 5,276 58 -890.18 -5,953 55 5,488 20 260 260 0.06

10,595 00 91.95 27068 5,274 42 -889 30 -6,01651 5,540 66 038 -0 05 -0 38

10,658.00 9229 270.04 5,272.09 -88891 -6,079 46 5,593 39 1.15 0.54 -1.02

10,721 00 91.58 269 80 5,26997 -889 00 -6,14243 5,646 38 1.19 -1.13 -0 38

10,784 00 91.35 269 92 5,268 36 -889 15 -6,205.41 5,699 43 0.41 -0.37 0.19

10,847 00 91.07 26924 5,267 02 -88961 -6,268 39 5,752 64 1.17 -0 44 -1.08

10,91000 89 93 267 57 5,266 48 -891,37 -6,331 36 5,806 54 3.21 -1.81 -2.65

10,91500 89 87 267 48 5,266 48 -891 58 -6,336 36 5,810 86 218 -1.25 -1.79

36.5835819, •108.2143998

10,91590 89 86 267 46 5,266 49 -891 62 -6,337 26 5,811 64 2 18 -1.25 -1.79

Crossed TD Hardline @ 10,915' MD

10,938 00 89 58 267 07 5,266 59 -892 67 -6,359 33 5,830 77 2.18 -1.25 -1.79

Last SDI Lateral MWD Survey

10.995 00 89 58 267 07 5,267 01 -895 59 -6,41625 5.880 22 0.00 000 000

Projection to TD
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Survey Report

CONFIDENTIAL
TIGHT HOLE

Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Richardson Navajo 27-13-10 #4H

Project: San Juan County, NM (NAD83) TVD Reference: GL 5922' & RKB 1T @ 5938.99usft (Key 881)

Site: Richardson Navajo MD Reference: GL 5922' & RKB IT @ 5938.99usft (Key 881)
Well: Richardson Navajo 27-13-10 #4H North Reference: True

Wellbore: Horizontal Survey Calculation Method: Minimum Curvature

Design: Horizontal Database: Grand Junction District

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

3,948 00 3.935 12 -137 55 -213.33 First SOI Curve MWD Survey

6,276.00 5,405.28 -885 98 -1,702.40 Last SDI Curve MWD Survey

6.288.00 5,40547 -887 08 -1,714 35 Crossed POE Hardline @ 6288'

6,288 00 5,405.47 -887 08 -1,714.35 36 5835961,-108.1986571

6,362 00 5,405.36 -892 99 -1,788.11 First SDI Lateral MWD Survey

10,91500 5,266 48 -891 58 -6,336.36 36.5835819,-108.2143998

10,915.90 5,26649 -891 62 -6,337 26 Crossed TD Hardline @ 10,915'

10,938.00 5,266 59 -892.67 •6,359.33 Last SDI Lateral MWD Survey

10,995.00 5,267.01 -89559 -6,416.25 Projection to TD

Checked By: Approved By: Date:
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