RESI STIVITY

‘ GAMVA- RAY
ATHFINDER CONDLCTI v TY
A Schlumberger Company 5" = 100"

FEET D
. COVPANY : ANADARKO PETROLEUM CORPORATI ON
: WELL : VONDERLAGE FED 28N-WB1HZ
: 5 FIELD : DJ WATTENBERG
° > COUNTY : VELD
m N STATE : CO
. - COUNTRY : USA
o mm 2| APl WELL No.: 05-123-36017
m g 2 Sg5a| VELL LOCATION OTHER SERVI CES
.. V e 0 LAT: 40°10" 31" N LON: 104°49' 23"W
z 49 W Hx 2| X3,189,135" Y:1,307,442' NAD83 DI RECTI ONAL
g gu S B ROP
m Tghb 8 % | SEC 31 TWP: 3N RANGE: 66W
DEPTH REF. : ROTARY TABLE
ELEVATI ON : 13.00ft ( ROTARY TABLE GROUND LEVEL)
ALTI TUDE 4856.00ft ( GROUND LEVEL MEAN SEA LEVEL)
BOREHOLE RECORD DEVI ATI ON RECORD
HOLE SIZE in FROM  ft TO ft | I NCLI NATI ON deg FROM  ft TO ft
8 3/4 0 7621 00 - 20 0 2904
6 1/8 7621 11611 20 - 00 2904 6596
00 - 90 6596 7679
90+/-05 7679 11611
CASI NG RECORD
CASING SIZE in FROM  ft TO ft
7 0 7621
DRILLING Co.: ENSI GN DRI LLI NG COVPANY
RIG: 123
LVWD UNIT No.: TRAILER DI STRICT : CASPER
SPUD DATE : 06- AUG 13
LWD START DATE : 11-AUG 13 DEPTH: 7638 ft
LWD END DATE : 14-AUG 13 DEPTH : 11611 ft
TOTAL DEPTH : 11611 ft
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VAX ReC TEMP deg F 221
Rm @ MAX TEMP ohnm 0. 264
LWD ENG NEER #1 R BAGBY
LWD ENG NEER #2 J. FLOCK
LWD ENG NEER #3 S. KI NGREY

REMARKS

ANADARKO PETRCLEUM COVPANY AFE #: 2067269. DRL.

PATHFI NDER JOB #: 13CAS0211.

ALL LOGE NG DATA |'S MEMCRY UNLESS STATED OTHERW SE.

ALL REFERENCES TO LOG TCP, LOG BOTTOM OR LOGE NG TOOL DEPTH REFER TO THE GAMMA- RAY SENSOR UNLESS STATED

OTHERW SE.  SENSOR OFFSETS FOR THE OTHER LOGE NG TOOLS ARE SHOMWN I N THE BHA REPORT ON THE LOG TRAI LER

TH RD PARTY DEPTH TRACKER SERVI CES PROVI DED BY PASON

RUN #1: 4 3/4"

HDS- 1L/ GAMVY SAWR LOGG NG RUN.

REMARK #1: GAWVA- RAY AND RESI STIVITY LOGGED THROUGH CASI NG FROM 7621' - 7630" MD ( 7125' TVD).

correctness of any interpretations.

enpl oyees.

NOTICE - Al interpretations are opinions based on inferences fromelectrical or other neasurenents and we do not guarantee the accuracy or
W shall not, except in the case of gross or willful negligence on our part, be liable or responsible for
| oss, costs, damages or expenses incurred or sustained by anyone as a result of any interpretations made by one of our officers, agents or
These interpretations are also subject to our General Terms and Conditions as set out in our current Price Schedule.

PATHFI NDER - A Schl unber ger Conpany

Version No : RX5 V6. 04D Rel ease 13Dec2012
Plot Time : 14-Aug-2013 03:01
0 GRCA API 150[| PEPTH 1]0. 2 RSPH ohmm 20[4000 CDPH mrho/ m 0
avg = 6 in WD it avg = 6 1in avg = 6 in
5" = 100ft
1000 ROP ft/hr 0 0.2 RVPH ohmm 20(0 ARFET Hr 10
—————————————————————————————— COWMENTS .
avg = 1 ft avg =6 in avg = 1 ft
SHOES 19, 2 RDPH ohnm 20 inc azi
T - 4 TVD
0.2 RSPL oh 20
"""""" ag=6in
0.2 RVPL ohmm 20
T g e T T T T
0.2 RDPL ohmm 20
T T awg=6in
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Survey Report
Vertical Section Plane: 5.86° Total Correction: 0.44° East to Gid
Cal cul ation Method: M ninum Curvature Survey Reference: Wéllhead
North Aligned to: Gid North Vel |: VONDERLAGE FED 28N WB1HZ
RT: 13" ROTARY TABLE TO GROUND LEVEL FI ELD: DJ WATTENBERG
Measur ed I'nclination Azi muth TVD Cour se Verti cal Rect Co-ord Rect Co-ord Cosure Closure Dog- | eg Tenp
Depth Length Section North East Di stance Direction Severity
(ft) (deg) (deg) (ft) (ft) (ft) (ft) (ft) (ft) (deg) (dg/hft) (deg F)
THE FOLLOW NG ARE CATHEDRAL MAD SURVEYS.
784. 00 0.88 67.61 784. 00 0. 00 4.60 4,20 N 4.10 E 5. 87 44.31 0.00
885. 00 1.00 79.20 884.99 101. 00 5.22 4.66 N 568 E 7.35 50. 64 0.22
978. 00 2.60 125.30 977.94 93.00 4.41 3.59 N 8.20 E 8.95 66. 34 2.19
1072. 00 6.20 133.20 1071. 65 94.00 0.28 1118 13.64 E 13. 69 94.67 3.88
1165. 00 5.20 154. 50 1164. 20 93.00 -6.36 8.36 S 19.12 E 20. 87 113.61 2.50
1259. 00 7.10 146. 70 1257.66 94.00 -14.50 17.06 S 24.14 E 29.56 125. 24 2.20
1352. 00 9.10 134.90 1349.73 93.00 -23.59 27.05 S 32.51 E 42.30 129. 77 2.79
1446. 00 11.00 130. 40 1442, 28 94.00 -33.36 38.12°S 44.61 E 58. 67 130.51 2.19
1539. 00 12.20 123.70 1533.39 93.00 -42.98 49.32'S 59.54 E 77.31 129. 64 1.94
1633. 00 13.20 125.30 1625. 09 94. 00 -52.90 61.03 S 76.56 E 97.91 128.56 1.13
1726. 00 13.50 118.70 1715.58 93.00 -62.33 72.38 S 94.75 E 119. 23 127.38 1.67
1820. 00 14.60 117.70 1806. 77 94. 00 -71.00 83.16 S 114.87 E 141.81 125.90 1.20
1914. 00 15. 60 118.70 1897.52 94.00 -80.31 94.74 S 136.44 E 166. 11 124,77 1.10
2004. 00 16. 00 121. 30 1984. 12 90. 00 -90.34 106.99 S 157.66 E 190. 53 124.16 0.90
2093. 00 18.60 124.70 2069. 09 89. 00 -102. 45 121.45 S 179.81 E 216. 98 124. 04 3.13
2183.00 17.30 125. 30 2154.71 90. 00 -115. 95 137.35 S 202.53 E 244.71 124. 14 1.46
2274. 00 17.10 125. 20 2241, 64 91. 00 -129.16 152.88 S 224.51 E 271.62 124,25 0.22
S 245.90 E 1.38

2364. 00 17.60 129.00 2327.54 90. 00 -143.08 169. 07




£594. UU /. 1V 144. 9V £4190. 40 Ju. Uu =4190. 41 104. /1L O £0/7.00 949, LU 1£4. 01 L. LI
2544. 00 17. 60 126.00 2499. 36 90. 00 -169. 14 199.78 S 289.85 E 352.03 124.58 1.35
2634. 00 18.50 122.50 2584. 94 90. 00 -182.37 215.45 S 312.90 E 379.90 124.55 1.56
2724.00 19. 80 123.60 2669. 95 90. 00 -195. 87 231.55 S 337.64 E 409. 41 124. 44 1.50
2814.00 18. 60 123. 30 2754. 95 90. 00 -209. 58 247.87 S 362.33 E 439.01 124.38 1.34
2904. 00 20.10 129. 30 2839. 87 90. 00 -224.72 265.55 S 386.30 E 468. 77 124.51 2.76
2994. 00 18.90 134.30 2924.71 90. 00 -242.31 285.53 S 408.70 E 498. 56 124.94 2.28
3084. 00 15. 80 137.80 3010. 61 90. 00 -259. 56 304.79 S 427.37 E 524.92 125.50 3.63
3174.00 14.90 136. 30 3097. 40 90. 00 -275.26 322.23 S 443.60 E 548. 28 125.99 1.09
3264. 00 13.10 134. 40 3184.72 90. 00 -289.12 337.73 S 458.88 E 569. 77 126. 35 2.06
3354. 00 10. 80 132.40 3272.76 90. 00 -300. 50 350.56 S 472.39 E 588. 26 126.58 2.60
3445. 00 9.10 127. 40 3362. 39 91.00 -309. 34 360.68 S 484.41 E 603. 94 126. 67 2.09
3534. 00 8.80 127.20 3450. 31 89. 00 -316. 56 369.07 S 495.42 E 617.78 126. 68 0.34
3625. 00 8.30 130. 30 3540. 30 91.00 -323.89 377.53 S 505.98 E 631. 30 126.73 0.75
3715. 00 8.70 128. 40 3629. 31 90. 00 -331.23 385.96 S 516.27 E 644.59 126.78 0.54
3805. 00 8.00 130. 10 3718. 36 90. 00 -338.41 394.22 S 526.39 E 657. 64 126.83 0.82
3895. 00 6. 60 128.70 3807. 62 90. 00 -344.74 401.49 S 535.22 E 669. 07 126. 87 1.57
3985. 00 5.80 119.00 3897.10 90. 00 -349.34 406.92 S 543.23 E 678. 74 126. 84 1.46
4075. 00 6. 40 131. 30 3986. 59 90. 00 -354.03 412.44 S 550.98 E 688. 25 126. 82 1.59
4165. 00 5.50 131.20 4076. 11 90. 00 -359. 44 418.59 S 557.99 E 697. 55 126. 88 1.00
4255. 00 4.00 120.50 4165. 80 90. 00 -363.24 423.03 S 563.94 E 704. 97 126. 87 1.93
4345. 00 2.50 147.20 4255. 66 90. 00 - 366. 08 426.27 S 567.71 E 709. 93 126.90 2.33
4435. 00 1.90 148.90 4345, 59 90. 00 -368. 81 429.20 S 569.54 E 713.16 127.00 0.67
4525. 00 1.70 146. 50 4435, 54 90. 00 -371.03 431.59 S 571.05 E 715. 80 127.08 0.24
4616. 00 1.30 138.10 4526. 51 91.00 -372.77 433.48 S 572.49 E 718.09 127.13 0.50
4706. 00 0.90 159. 20 4616. 50 90. 00 -374.09 434.90 S 573.42 E 719. 69 127.18 0.63
4886. 00 1.30 257.50 4796. 48 180. 00 -375.99 436.67 S 571.93 E 719.57 127.36 0.94
5156. 00 1.50 152.00 5066. 43 270.00 -379. 89 440.45 S 570.60 E 720. 82 127. 66 0.83
5426. 00 1.00 269. 40 5336. 39 270. 00 -383.09 443.60 S 569.90 E 722.19 127.90 0.80
5696. 00 0. 60 288. 20 5606. 37 270.00 -383.05 443.18 S 566.20 E 719.02 128.05 0.17
5966. 00 0.50 305.70 5876. 35 270.00 -382.17 442.05 S 563.90 E 716.51 128.09 0.07
6236. 00 0.40 292.70 6146. 35 270.00 -381.31 441.00 S 562.07 E 714.43 128.12 0.05
6506. 00 0.90 286. 90 6416. 33 270.00 - 380. 63 440.02 S 559.18 E 711.54 128. 20 0.19
6596. 00 1.60 282.10 6506. 31 90. 00 -380. 36 439.55 S 557.27 E 709.76 128. 26 0.79
6641. 00 4.00 337.90 6551. 26 45.00 -378.90 437.96 S 556.07 E 707.83 128.22 7.49
6686. 00 8.40 351. 60 6595. 98 45.00 -374.33 433.25 S 555.00 E 704. 08 127.98 10.25
6731.00 13.10 353. 40 6640. 18 45,00 -366. 16 424.93 S 553.93 E 698. 14 127.49 10. 47
6776. 00 17.60 352.70 6683. 57 45.00 -354.55 413.11 S 552.48 E 689. 85 126.79 10.01
6821. 00 22.20 355. 60 6725. 87 45,00 -339.55 397.88 S 550.96 E 679. 61 125.84 10. 45
6866. 00 25. 00 1.10 6767. 11 45.00 -321.70 379.89 S 550.49 E 668. 85 124.61 7.91
6911. 00 27.60 5.70 6807. 45 45,00 -301. 80 360.00 S 551.71 E 658. 78 123.13 7.34
6956. 00 30. 20 6.40 6846. 84 45. 00 -280.05 338.38 S 554,01 E 649. 17 121. 42 5.83
7001. 00 34.40 3.60 6884. 87 45.00 -256. 02 314.43 S 556. 07 E 638. 81 119. 49 9.91
7046. 00 40. 10 3.90 6920. 68 45. 00 -228.81 287.27 S 557.85 E 627. 47 117. 25 12. 67
7091. 00 47.00 2.30 6953. 27 45.00 -197.86 256.33 S 559.50 E 615. 42 114.61 15.53
7136. 00 52.70 1.60 6982. 28 45,00 -163.56 221.96 S 560. 66 E 603. 00 111.60 12.72
7181. 00 58. 70 0.00 7007. 62 45.00 -126.55 184.81 S 561.16 E 590. 81 108. 23 13.65
7226. 00 63. 50 358. 00 7029. 37 45,00 -87.46 145.44 S 560.46 E 579. 02 104. 55 11.35
7271.00 66. 20 357.80 7048. 49 45.00 -47.12 104.74 S 558.96 E 568. 69 100. 61 6.01
7316. 00 69. 10 357.70 7065. 60 45.00 -5.92 63.15 S 557.33 E 560. 90 96. 46 6.45
7361. 00 71.50 358.00 7080. 77 45. 00 36.03 20.82 S 555.74 E 556. 13 92.15 5.37
7406. 00 73.80 358. 00 7094. 19 45.00 78.58 22.11 N 554.24 E 554. 68 87.72 5.11

Survey Report

Vertical Section Plane: 5.86° Total Correction: 0.44° East to Gid

Cal cul ation Method: M ninum Curvature Survey Reference: Weéllhead

North Aligned to: Gid North Vel |: VONDERLAGE FED 28N WB1HZ

RT: 13' ROTARY TABLE TO GROUND LEVEL FI ELD: DJ WATTENBERG

Measur ed I'nclination Azi muth TVD Cour se Verti cal Rect Co-ord Rect Co-ord Cosure Closure Dog- | eg Tenp
Depth Length Section North East Di stance Direction Severity
(ft) (deg) (deg) (ft) (ft) (ft) (f1) (ft) (f1) (deg) (dg/hft) (deg P)
7451. 00 76. 80 358.70 7105. 60 45. 00 121.72 65.61 N 552.99 E 556. 87 83.23 6.83
7496. 00 80. 30 359.90 7114.54 45.00 165. 53 109.70 N 552.46 E 563. 24 78.77 8.20
7541. 00 83.90 359. 40 7120.72 45. 00 209. 84 154.27 N 552.18 E 573.33 74.39 8.08
TIED-IN TO CATHEDRAL MAD SURVEYS AT 7581' MD.
7581. 00 87.70 359. 50 7123.65 249. 47 194.15 N 551.80 E 584. 96 70. 62
THE FOLLON NG ARE PATHFI NDER MAD SURVEYS.
7679. 00 90. 66 352.21 7125.05 98. 00 345.90 291.81 N 544,72 E 617. 96 61.82 8.03 187.76
7769. 00 90. 75 351.58 7123.95 90. 00 433.23 380.90 N 532.03 E 654. 33 54. 40 0.71 191.38
7859. 00 91.10 350. 84 7122. 49 90. 00 520. 29 469.83 N 518.28 E 699. 54 47.81 0.91 191. 38
7949. 00 92.07 351.08 7120. 00 90. 00 607. 23 558.68 N 504.15 E 752.52 42.06 1.11 191.38
8038. 00 87.58 353.32 7120. 28 89. 00 693. 69 646.83 N 492.07 E 812.72 37.26 5.64 184.15
8128. 00 87.41 354.79 7124.21 90. 00 781.70 736.25 N 482.76 E 880. 41 33.25 1.64 184.15
8218. 00 88.29 0.17 7127.59 90. 00 870. 64 826.07 N 478.81 E 954. 80 30. 10 6. 05 184. 15
8308. 00 90. 04 2.77 7128.90 90. 00 960. 35 916.02 N 481.12 E 1034. 68 27.71 3.48 187.76
8398. 00 91.45 2.94 7127.73 90. 00 1050. 22 1005.90 N 485.60 E 1116.98 25.77 1.58 194.99
8488. 00 90.75 3.80 7126. 00 90. 00 1140. 12 1095.72 N 490.89 E 1200. 66 24,13 1.23 198. 61
8576. 00 90. 40 5.07 7125.12 88.00 1228.08 1183.45 N 497.69 E 1283. 85 22.81 1.50 202. 22
8666. 00 91.01 3.74 7124.01 90. 00 1318. 04 1273.18 N 504.60 E 1369.53 21.62 1.63 202. 22
8756. 00 90. 40 359. 44 7122.90 90. 00 1407. 77 1363.12 N 507.10 E 1454. 39 20.41 4.83 205. 83
8847.00 92.59 356. 50 7120.53 91.00 1497. 86 1454.01 N 503.88 E 1538. 85 19.11 4.03 205. 83
8937. 00 95.14 355. 92 7114. 46 90. 00 1586. 38 1543.60 N 497.94 E 1621.93 17.88 2.91 202. 22
9027. 00 93. 30 354.57 7107. 84 90. 00 1674.59 1633.05 N 490.50 E 1705. 12 16.72 2.53 198. 61
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9207. 00 90. 48 355. 64 7104.81 90. 00 1851.70 181248 N 476.94 € 1874.18 0.84 202.22
9297. 00 90.13 356. 35 7104.33 90. 00 1940.37  1902.25 N 470,66 € 1959, 61 13.90 0.88 202,22
9387. 00 89.78 358.91 7104. 40 90. 00 202943 1992.17 N 466.94 € 2046. 16 13.19 2.87 202.22
9477..00 89. 60 4.44 7104, 89 90. 00 2119.16  2082.09 N 469. 56 £ 2134.39 12.71 6.15 205. 83
9567. 00 90. 04 4.38 7105. 17 90. 00 2209.13  2171.83 N 476.49 € 2223.48 12.37 0.49 205. 83
9657. 00 91.01 3.81 7104.35 90. 00 2299.08  2261.59 N 482.91 € 2312.58 12.05 1.25 205. 83
9747..00 90.57 3.72 7108. 11 90. 00 2389.01  2351.39 N 488.82 € 2401. 66 1174 0.50 209. 45
9837. 00 90. 04 2.18 7102. 63 90. 00 2478.89  2441.27 N 493.45 € 2490. 64 11.43 1.81 213.06
9927. 00 88.90 359. 93 7103. 46 90. 00 2568.56  2531.24 N 495,11 € 2579. 21 1107 2.80 213.06
10017. 00 89. 69 358. 31 7104.57 90. 00 2657.93  2621.22 N 493.73 € 2667. 31 10.67 2.00 216. 68
10107. 00 91.89 357.66 7103.33 90. 00 2747.07 271115 N 490,56 € 2755.17 10.26 2.55 216. 68
10197. 00 91.80 356. 76 7100. 43 90. 00 2836.00  2800.99 N 486.19 € 2842.88 9.85 1.00 213.06
10287. 00 89.16 357.99 7099. 67 90.00 2925.00  2890.89 N 482.06 € 2930. 80 9.47 3.24 216. 68
10377.00 88.55 358. 16 7101. 47 90. 00 3014.15  2980.82 N 479.04 € 3019. 07 9.13 0.70 220.29
10467. 00 88. 46 357.26 7103. 82 90.00 3103.21  3070.71 N 475.45 € 3107. 30 8.80 1.00 223.91
10557. 00 87.41 355.57 7107. 06 90. 00 319193 3160.48 N 469.82 € 3195. 21 8.46 2.21 227.52
10647. 00 87.05 356. 82 7111.41 90. 00 3280.54  3250.17 N 463.86 € 3283.10 8.12 144 223.91
10737. 00 89. 16 356. 70 7114.39 90. 00 3369.36  3339.97 N 458,77 € 3371.33 7.82 2.35 227.52
10827. 00 90.75 356. 93 7114. 46 90. 00 3458.24  3429.83 N 453.77 € 3459.72 7.54 178 207.52
10919. 00 91.45 355. 14 7112. 69 92.00 3548.87  3521.59 N a47.41 € 3549. 90 7.24 2.09 223.91
11009. 00 92.51 357.28 7109.58 90. 00 3637.53  3611.33 N 441,47 € 3638. 22 6.97 2.65 223.91
11099. 00 93.21 358.15 7105.09 90. 00 3726.51  3701.15 N 437.88 € 3726. 96 6.75 124 207.52
11189. 00 93.30 359, 44 7099. 98 90. 00 3815.68  3790.98 N 435,99 € 3815. 97 6.56 143 207.52
11279.00 92.33 358. 94 7095. 56 90.00 3904.97  3880.86 N 434.72 € 3905. 13 6.39 121 231.13
11369. 00 92.33 358.17 7091. 90 90. 00 3994.16  3970.76 N 432,46 € 3994. 24 6.22 0.85 231,13
11459. 00 88. 02 356. 25 7091. 63 90. 00 4083.11  4060.62 N 428.08 € 4083.13 6.02 5.24 223.91
11526. 00 88. 46 355. 16 7093. 69 67.00 4149.03  4127.40 N 423,06 € 4149.03 5.85 175 227.52
STRAI GHT LI NE PROJECTI ON TO BI T DEPTH AT 11611' M.

11611. 00 88. 46 355. 16 7095. 97 85. 00 423250 4212.07 N 415.89 € 4232.55 5.64 0.00

RUN NUMBER 1

RES DTA 4573

RES MANDREL RATMG73T

RES SI ZE in 4 3/4

RES VERI FI ER

APl BLANKET 0013

HDS- 1M DTA

HDS- 1M MANDREL

HDS-1IM SI ZE in

DNSC DTA

DNSC MANDREL

DNSC SI ZE in

DENSI TY SOURCE NO

NEUTRON SOURCE NO.

CLSS DTA

CLSS MANDREL

CLSS SIZE in

DPM DTA

DPM SI ZE in

DFT DTA

DFT MANDREL

DFT SIZE in

PZI G UXM DTA

PZI G LXM DTA

PZI G SI ZE in

BOTTOM HOLE ASSEMBLY RECORD

RUN 1 ft
6 1/8" PDCBIT 0.80
1.5° MJUD MOTOR 28.61




SAVR ( GR/ RES)

SABS (BATTERY) 19. 98
5 3/4" NM STAB 1.13
HDS- 1L (DIR' &R 28. 75
CROSSOVER SUB 1.90
GHOST REAMER 7.35
40 X 4" DP 1800. 00
AG TATCR 22. 35
50 X 4" DP 2250. 00
40 X 4" HDP 1870. 02
TOTAL BHA LENGTH | 6051. 22
SENSCR OFFSETS:

DI RECTI ONAL 82. 80
HDS- 1L GAMVA-RAY |  74.72
RESI STI VI TY 39. 78
AVR GAMVA- RAY 33.08
AVR | NCLI NATI ON 32. 68

PATHFINDER

A Schlumberger Company

RESI STIVITY
GAMVA- RAY
CONDUCTI VI TY

5" = 100'
FEET MD
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