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Run No.[ Depth Type Loss Water Chlorides
(ft.) (ppg) (sec/qt) (ce) (ppm) (%)
10/Nov/2013 15:30 1 927.0 Water Based Mud 8.6 28 85 NC 0/98 Active Mud Pit 900 N/A
11/Nov/2013 19:00 1 5049.0 Water Based Mud 8.6 29 85 NC 0/99 Active Mud Pit 900 N/A
12/Nov/2013 19:00 1 7498.0 Water Based Mud 10.0 40 9.0 NC 0/92 Active Mud Pit 800 N/A
13/Nov/2013 18:00 1 8240.0 Water Based Mud 11.0 45 9.0 NC 0/90 Active Mud Pit 800 N/A
Mnemonics
Curve Description Units
GRAX Gamma Ray Apparent, 0.5 ft. Avg. API
ROPA Rate of Penetration, 3.0 ft. Avg. ft/hr
TCDX Downhole Temperature degF
WOBA Surface Weight on Bit, 1.0 fi. Avg. kibs
LWD Tool Serial Measurement Bit Max Min
Run Number Offset 0.D. 1.D.
No. (ft.) (in.) (in.)
1 DIR 11688045 Directional 46.90 6.750 3.250
1 SRIG 12578109 Gamma 43.53 6.750 3.250
Service and Tool Mnemonics
Mnemonic Name Description
DIR Directional | Wellbore directional survey
SRIG Inclination and Gamma | Probe based gamma ray and inclination module

1.) Baker Hughes LWD run 1 utilized 6 3/4 inch Navilrak Services (V3S, Directional) from 899 o 7137 ft. MD (898.32 to 7060.12 ft. TVD) and NaviGamma
Services (VSS, Directional, Gamma Hay) behind an 8 3/4 inch bit and steerable assembly from 7137 to 8240 ft. MD (7060.12 to 7726.74 ft. TVD).

2.) Depth measurements were obtained from a depth tracking system not supplied or operated by Baker Hughes. Due to the lack of control by Baker Hughes LWD
logging engineers, depth calibrations and measurements could not be independently verified and the unverified depths as supplied to Baker Hughes are being used
to present logging data.
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ADVANTAGE Final Survey Listing
Operator : anadarko Field : weld County (Kerr McGee) APINo :o0s123 368090
Well ‘Howard 28C-21HZ Rig | Xtreme 6 Job 5589955
Wellbore : Howard 28C_21HZ Orig Hole
Well Crigin
Latitude 40.0301 deg Longitude -104.8996 deg
North Reference True Drill Depth Zero NULL
Vertical Datum is Ground Level Vertical Datum to DDZ 17.00 ft
Vertical Section North 0.00 ft Vertical Section East 0.00 ft
Vertical Section Azimuth 359.7800 deg Vertical Section Depth 0.00ft
Grid Convergence 0.0000 deg Magnetic Declination 8.6201 deg
Total Correction 8.6201 deg TVD Calculation Method Minimal Curvature
D-Raw Calculation Magcorrl Local Magnetic Field 52652 T
Local Magnetic Dip Angle 66.6358 deg Local Gravity Field 9.801 m/s"2
Tie MD Incl Azim North East VD VS Incr VS  Crs Len DLS Build Turn
ft deg deg ft ft ft ft ft ft deg/100ft deg/100ft deg/100ft
0.00 0.0000 0.0000 0.00 0.00 0.00 0.00 0.00
U 8366.00 1.5600 2923700 5.44 -14.03 865.83 5.50 4.53 8366.00 0.18 0.18 -7.81
975.00 1.6179 288.5195 6.49 -16.86 a974.79 6.56 7.55 109.00 0.11 0.05 -3.53
1067 .00 1.8804 2334109 6.01 -19.30 1066.75 6.08 10.04 92.00 1.78 0.29 -59.90
1158.00 3.0019 191.0944 278 -20.96 1157.67 2.86 13.67 91.00 2.25 1.23 -46.50
1249.00 3. 7700 164 2700 -2.44 -20.61 1248.52 -2.36 15.90 91.00 1.91 0.84 -29.48
1341.00 4.2200 1407800 -7.97 -17.65 1340.30 -7.91 25.18 92.00 1.83 0.49 -25.53
1436.00 5.0800 1189900 -12.72 -11.76 1435.00 -12.68 32.74 95.00 2.05 0.91 -22.94
1497 .00 5.2600 111.7200 -15.07 -6.80 149575 -15.04 38.23 ©1.00 1.11 0.30 -11.92
1588.00 6.3900 97 5900 -17.28 2.10 1586.28 -17.29 47.39 91.00 2.00 1.24 -15.53
1681.00 8.0000 1043300 -19.56 13.50 1678.55 -19.62 59.02 93.00 1.95 1.73 F.25
1773.00 9.6400 1004600 -22.55 27.28 176946 -22.65 73.12 92.00 1.89 1.78 -4.21
1864 .00 10.8500 99 2000 -25.30 43.22 1859.01 -25.47 89.30 91.00 1.35 1.33 -1.38
1949.00 10.5000 98 2300 -27.69 58.79 1942.53 -27.91 105.05 85.00 0.46 -0.41 -1.14
2035.00 94800 97 7600 -29.77 73.506 2027 .23 -30.05 119.97 86.00 1.19 -1.19 -0.55
2120.00 9.9200 105.0000 -32.61 87.57 2111.02 -32.94 134.26 85.00 1.52 0.52 8.52
2205.00 10.8400 108.0100 -36.97 102.24 2194.63 -37.306 149.57 85.00 1.26 1.08 3.54
2291 .00 9.9200 106.5700 -41.58 117.03 227922 -42.03 165.006 86.00 1.11 -1.07 -1.67
2376.00 B.8100 103.1200 -45.15 130.39 2363.08 -45.65 178.89 85.00 1.46 -1.31 -4.06
2461 .00 9.1600 1074400 -418.66 14318 2447 04 -49.21 19215 85.00 0.89 0.41 5.08
2546.00 10.1600 110.1500 -83.27 156.68 2530.84 -53.87 20641 85.00 1.29 1.18 3.19

2632.00 10.6800 108.2100 -58.37 171.37 261542 -59.03 221.96 86.00 0.73 0.60 -2.26
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2802.00 88800 1054800 -66.97 200.18 278273 -67.73 252.04 85.00 2.03 -2.02 -0.94
2887.00 9.1000 1098100 -70.99 212.83 28606.09 -71.81 26531 85.00 0.84 0.26 5.09
2972.00 99500 105.2200 -75.20 226.24 2950.51 -76.07 27936 85.00 1.34 1.00 -5.40
3057.00 11.0200 101.8900 -78.80 241.28 3034 .09 -79.73 2904 82 85.00 1.45 1.26 -3.92
3143.00 9.6900 99 8500 -81.73 25045 3118.069 -52.72 310.28 86.00 1.60 -1.55 -2.37
3228.00 10.2500 100.5600 -84.34 270.93 320241 -B5.38 325.00 85.00 0.67 0.66 0.84
3313.00 10.7700 101.8400 -87.36 286.14 328508 -E8.46 340.50 85.00 0.67 0.61 1.51
3398.00 10.6400 1059800 -91.15 301406 3369.50 -92.31 350.28 85.00 0.92 -0.15 4.87
3483.00 11.4200 108.2400 -05.94 316.99 345203 -97.16 372.54 85.00 1.05 0.92 2.66
3568.00 10.4700 106.2800 -100.74 33240 3536.39 -102.02 388.67 85.00 1.20 -1.12 -2.31
3653.00 10.9000 106.8800 -105.24 347.50 361991 -106.57 40443 85.00 0.52 0.51 071
3735.00 9.8900 1057800 -109.41 361.70 3700.57 -110.80 419.23 82.00 1.26 -1.23 -1.34
3819.00 10.7800 108.8900 -113.91 376.07 3783.20 -115.36 434 .29 84.00 1.25 1.06 3.70
3904 .00 9.8400 106.6100 -118.56 390.506 3860683 -120.06 449 .50 85.00 1.21 -1.11 -2.68
3989.00 9.5800 108.8200 -122.92 404 21 3950.01 -124.47 463.84 85.00 0.53 -0.31 2.60
4074 .00 10.8900 106.4900 -127.48 418.61 4034 .26 -129.09 478.94 85.00 1.62 1.54 -2.74
41 60.00 9.6500 101.6900 -131.25 43345 4118 .88 -132.901 494 .26 86.00 1.75 -1.44 -5.58
4245.00 10.5900 96.8100 -133.02 448.19 4202 .56 -135.34 50918 85.00 1.50 1.11 -5.74
4330.00 11.0500 96.0600 -135.40 464 .04 4286.05 -137.18 52513 85.00 0.57 0.54 -0.88
4415.00 9. 9800 95 .4800 -136.97 47948 4369.62 -138.81 540.04 85.00 1.26 -1.26 -0.68
4500.00 10.2800 103.5700 -139.45 49418 4453 .30 -141.35 55550 85.00 1.71 0.35 9.52
4585.00 11.0500 104.7300 -143.30 50943 453683 -145.26 571.29 85.00 0.94 0.91 1.36
4670.00 98900 100.9700 -146.76 52448 462041 -148.77 58673 85.00 1.5 -1.36 -4 .42
4754 .00 10.2600 100.6300 -149.51 53891 470312 -151.58 60142 84.00 0.45 0.44 -0.40
4840.00 11.5400 101.2700 -152.061 554 .88 4787 .56 -154.74 017.68 86.00 1.49 1.49 0.74
4925.00 11.5600 99.9500 -155.74 571.60 4870.84 -157.94 63470 85.00 0.31 0.02 -1.55
5010.00 11.4800 99. 7000 -158.64 A88.33 4954 13 -160.90 651.68 85.00 0.11 -0.09 -0.29
Tie MD Incl Azim North East VD VS Incr VS  Crs Len DLS Build Turn

ft deg deg £t £t ft £t ft £t deg/100ft deg/100ft deg/100ft
5095.00 10.8600 98.5100 -161.25 604 .59 5037 .52 -163.57 668.14 85.00 0.78 -0.73 -1.40
5181.00 99600 97 .0600 -163.36 ©19.98 512210 -165.74 0683.08 86.00 1.09 -1.05 -1.69
5266.00 10.6100 101.8700 -165.87 634 .93 520574 -168.31 698 84 85.00 1.27 0.76 5.66
5351.00 11.4900 106.2700 -169.86 65072 528916 -172.35 T1512 85.00 1.43 1.04 5.18
5436.00 11.1500 107.6900 -174.73 660.08 537251 -177.28 731.80 85.00 0.52 -0.40 1.67
5521.00 10.0800 107.1700 -179.42 681.01 5456.05 -182.03 TaT7.A40 85.00 1.26 -1.26 -0.61
5607.00 8.9400 1054200 -183.42 69525 5540.87 -186.09 Toel.67 86.00 1.37 -1.33 -2.03
5692.00 980600 106.0300 -187.18 7T08.01 562473 -159.90 TI5.55 85.00 1.09 1.08 0.72
577700 11.1100 104.9000 -191.30 723.52 5708 .31 -194.08 791.02 85.00 1.49 1.47 -1.33
5863.00 10.1200 104.2600 -195.29 73885 5792 .84 -198.13 B06 .86 86.00 1.16 -1.15 -0.74
5948 .00 9.0800 102.5000 -198.58 752.63 5870.04 -201.47 821.03 85.00 1.27 -1.22 -2.07
6033.00 840600 108.0300 -201.97 765.13 5960.65 -204.91 833908 85.00 1.23 -0.73 6.51
6118.00 9. 7000 107.4400 -206.05 77791 6044 .59 -209.04 847 .39 85.00 1.46 1.46 -0.69
6203.00 8.6400 104.8700 -209.84 79091 6128.50 -212.87 860.93 85.00 1.34 -1.25 -3.02
06288.00 7.2200 103.7100 -212.74 B02.27 06212 .68 -215.82 B872.60 85.00 1.68 -1.67 -1.36
6374.00 57200 101.5300 -214.88 B811.72 6298.13 -217.99 88235 86.00 1.77 -1.74 -2.53
6459.00 48700 118.0100 -217.42 819.06 638277 -220.56 890.11 85.00 2.04 -1.00 19.39
0544 .00 4.0100 114.3900 -220.34 824 .95 0467 .52 -223.51 B896.69 85.00 1.06 -1.01 -4.26
0629.00 3.2000 106.2900 -222.23 52993 0655235 -225.42 aQp2.02 85.00 1.12 -0.95 -9.53
6714.00 2.8000 101.6300 -223.32 B34 .24 6637 .23 -226.52 a906.47 85.00 05" -0.47 -5.48
6799.00 1.8400 125.53300 -224.53 B837.39 672217 -227.74 o909 84 85.00 1.58 -1.13 28.12
0B84 .00 0.5800 53.3200 -225.07 B38.84 OBO7.15 -228.28 911.39 85.00 2.06 -1.48 -B4.95
6969.00 0.6100 354.5900 -224.36 8390.14 6892.14 -227.58 91216 85.00 0.69 0.04 -69.09
TFOAR5.00 09800 345.3900 -223.19 B38.92 6978.14 -226.41 91335 86.00 0.45 0.43 -10.70
7140.00 1.1100 313.4600 -221.92 B38.13 7J063.12 -225.14 914 .84 85.00 0.69 0.15 -37.506
7182.00 1.6200 324.9200 -221.15 B37.50 710511 -224.37 91583 42.00 1.37 1.21 27.29
T225.00 58600 347.2100 -218.52 B36.66 7148.01 -221.73 918.60 43.00 10.24 9.86 51.84
7267.00 11.8300 354.4400 -212.13 B35.77 718949 -215.34 925.05 42.00 14.43 14.21 17.21
7310.00 17.8900 359.2300 -201.13 B35.25 7231.04 -204.34 936.00 43.00 14.37 14.09 11.14
7353.00 22.8700 3593200 -186.16 B835.07 727133 -189.37 951.03 43.00 11.58 11.58 0.21
7395.00 27.4700 359.1500 -168.31 834 .83 730933 -171.51 968 .89 42.00 10.95 10.95 -0.40
7437.00 32.0200 0.4100 -147.48 834.76 734579 -150.68 98072 42.00 10.93 10.83 3.00
7480.00 35.9700 0.6900 -123.44 834 .99 7381 .44 -126.64 1013.76 43.00 9.19 9.19 0.65
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7565.00 43.0000 0.1400 -69.16 83501 Ta446.77 -72.36 1068.04 43.00 7.26 7.16 -1.79
7T608.00 45.8700 358.4900 -39.006 B35.24 Ta4TT AT -42.27 1098.14 43.00 7.19 6.67 -3.84
7650.00 47.6100 357.9700 -8.49 834 .29 T7506.26 -11.69 1128.73 42.00 4.2 4.14 -1.24
7693.00 49.2900 357.0400 23.60 B32.89 753478 20.46 1160.91 43.00 4.23 3.91 -2.16
T735.00 53.7200 357.2100 56.48 B831.24 756091 53.29 1193.77 42.00 10.55 10.55 40
T778.00 59.4300 357.6200 92.32 B29.63 7584 .59 89.13 1229.64 43.00 13.30 13.28 95
T820.00 61.7900 357.5600 128.88 B828.09 T605.20 125.70 1266.23 42.00 5.62 5.62 -0.14
7863.00 63.1500 358.0500 166.98 826.03 T625.07 163.80 1304 30 43.00 3.32 3.16 1.14
7906.00 63.9200 358.7000 205 46 B25.54 Ted44 .24 202.29 1342 .86 43.00 2.24 1.79 1.51
7948.00 64.4000 358.6000 243 .25 B24 .65 T2 .54 240.08 1380.606 42.00 1.16 1.14 -0.24
7991 .00 O08.0500 357.5200 282.57 52331 767987 27940 1420.00 43.00 8.79 85.49 -2.51
8034 .00 72.9800 357.7000 323006 821.02 7694 .21 319.90 1460.53 43.00 11.47 11.47 0.42
8076.00 75.4300 358.2500 36344 820.20 T705.64 360.29 1500.94 42.00 5.97 5.83 1.31
8119.00 79.4000 359.2500 40539 819.29 T715.01 402.24 1542 .89 43.00 9.51 923 2.33
8162.00 82.6800 0.1900 447 B6 819.08 Tr21.71 44471 158530 43.00 7.93 7.63 2.19
8192.00 86.0200 04900 47771 819.26 T724.66 474 .56 1615.21 30.00 11.18 11.13 1.00
Tie MD Incl Azim North East VD VS Incr VS  Crs Len DLS Build Turn

ft deg deg fr fr ft fr ft fr dep/100ft deg/100ft deg/1l00ft
8240.00 89.0100 04900 525.66 B819.67 T726.74 52251 1663.16 48.00 6.23 6.23 0.00
8274.00 89.2000 04900 559.65 819906 TI27.27 556.50 1697.10 34.00 0.56 0.56 0.00
8359.00 Q90.4300 07800 044 .64 820.90 TI127 .55 ©41.49 1782.10 85.00 1.49 1.45 0.34
8444 .00 90.6700 1.9400 T29.61 B22.02 T72673 72645 186715 85.00 1.39 0.28 1.36
8529.00 90.4900 2.6200 814 .54 826.30 T725.87 811.36 195215 85.00 0.83 -0.21 0.80
8614 .00 90.6400 1.4100 BOO 48 52929 T725.03 896 .29 2037.14 85.00 1.43 0.18 -1.42
8699.00 91.0100 1.6500 984 .45 B831.50 T723.81 QB1.24 2122.13 85.00 0.52 0.44 0.28
8785.00 91.5400 1.1600 1070.40 B33.66 T721.90 1067.19 2208.11 86.00 0.84 0.62 -0.57
8870.00 91.7500 0.5800 1155.35 834 .95 771946 1152.14 2293.07 85.00 073 0.25 -0.68
B89506.00 91 .6300 0.6000 1241.31 B35.84 T7716.92 1238.09 2379.04 86.00 0.14 -0.14 0.02
9041 .00 92.3300 3597700 1326.26 836.11 T713.08 1323.04 2463.99 85.00 1.28 0.82 -0.98
91 27.00 92.3400 358.6200 141218 834 901 771048 1408.96 2549.91 86.00 1.34 0.01 -1.34
9212.00 92.4000 358.5000 1497 .08 B32.77 T706.96 1493 .87 2634 .84 85.00 0.1 0.07 -0.14
9297 .00 92.5500 359.2100 1581.98 831.08 T703.29 1578.78 2719.76 85.00 0.85 0.18 0.84
9383.00 91.3500 358.7200 1667.91 B290.52 T700.37 166472 2805.71 86.00 1.° -1.40 -0.57
9468 .00 90.2100 358.6000 1752.88 B27.54 769921 1749.69 2890.70 85.00 1.35 -1.34 -0.14
9554 .00 90.5800 357.6600 1838.83 82473 7698 .62 1835.65 2976.70 86.00 1.17 0.43 -1.09
9639.00 89.7800 357.3300 192375 521.01 7698 .35 1920.58 3061.69 85.00 1.02 -0.94 -0.39
9724 .00 90.2100 3594400 200871 B18.02 769836 2005.55 3146.69 85.00 2.53 0.51 2.48
98 09.00 90.5200 359. 7700 200371 818.03 T697 .82 2090.55 3231.69 85.00 0.53 0.36 0.39
9895.00 90.9200 03200 217970 81810 Te96. 74 2176.54 3317.68 86.00 0.79 0.47 0.64
9980.00 Q0. 7700 0.2200 2264.69 B18.50 769548 2261.53 3402.67 85.00 0.21 -0.18 -0.12
10066.00 91.2300 0.6000 2350.07 81912 7693 98 2347 .51 3488.60 86.00 0.69 0.53 0.44
10151.00 89.9000 04800 2435.66 81992 769314 2432 .50 3573.65 85.00 1.57 -1.56 -0.14
10236.00 90.4600 0.0100 2520.66 820.28 T692 88 251749 3658.65 85.00 0.86 0.66 -0.55
10322.00 91 .2000 1.4100 2600.04 821.35 7691 .63 2603 .47 3744 .64 86.00 1.84 0.86 1.63
10413.00 Q0.2400 0.8900 2697.02 823.17 769049 2694 44 3835.63 91.00 1.20 -1.05 -0.57
10498.00 90.7400 0.5000 2782.061 824.20 T680. 76 277942 3920.63 85.00 0.75 0.59 -0.46
10583.00 89.4100 04300 2867.00 824 89 T689.65 28064 41 4005.62 85.00 1.57 -1.56 -0.08
106638.00 89.1300 3598900 2952 .60 B825.13 769073 294941 4090.62 85.00 0.72 -0.33 -0.64
10754.00 88.9500 04100 3038 .58 B25.36 Teo2.17 303539 4176.60 86.00 0.64 -0.21 0.60
10839.00 89.3500 3597700 3123 .57 82549 7693 .43 312038 4261 .59 85.00 0.89 0.47 -0.75
10925.00 Q90.4300 359.2000 320957 B24.72 7693.60 320638 4347 .59 86.00 1.42 1.26 -0.66
11010.00 90.5500 359.2600 3294 .56 B23.57 7692 87 3291 .37 443259 85.00 0.16 0.14 0.07
11094.00 90.8600 359.8500 3378.55 B22.02 7691 .84 337536 4516.58 84.00 0.79 0.37 0.70
11180.00 Q0.9200 359.7900 3464 .54 B22.05 7690.50 3461 .35 4602 .57 86.00 0.10 0.07 -0.07
11265.00 91.2300 0.6600 3549.52 B22.98 T688.91 354633 4687 .50 85.00 1.09 0.36 1.02
11350.00 90.2700 359.8300 3634 .51 B23.35 Te87.79 3631 .32 477255 85.00 1.49 -1.13 -0.98
11435.00 Q0.0900 359.9400 3719.51 823.18 TOBT .53 3710632 A4BS7 .55 85.00 0.25 -0.21 0.13
11521.00 89.4400 3598300 3IB05.51 823.00 TG6BT7 B8 380232 4943 .55 86.00 0.77 -0.76 -0.13
11604.00 89.5600 358.8800 3888 .50 B22.07 TO6B8.60 388531 5026.54 83.00 1.15 0.14 -1.14
11689.00 Q0.0000 358.4000 397347 B20.05 T6B8 .93 397030 5111.54 85.00 0.77 0.52 -0.56
11774.00 91 .5900 359.3100 4058 .44 B18.35 Te87 75 405527 5196.53 85.00 2.16 1.87 1.07
11858.00 91 .5700 359.0200 4142.40 B17.13 Te85.44 4139.24 5280.50 84.00 0.35 -0.02 -0.35
119043.00 a1 .6300 350.9100 4227 37 8516.34 TFas3.06 4224 20 5365 .46 225.00 1.05 0.07 1.05




12029.00 91.1700
12114.00 Q0. B900
12161.00 90.6700

Projection to TD:
12217.00 90.6700

359.6200
359.7300
359.6300

359.6300

4313.34
4398.32
444532

4501.31

81598
815.50
815.24

814.838

T680.96
T6T79.43
TOTR.T9

T6T78.14

4310.17
4395.16
444216

4498.15

5451 .44
553642
558342

563941

86.00
85.00
47.00

56.00

0.63
0.35
0.51

0.00

-0.53
-0.33
-0.47

0.00

-0.34
0.13
-0.21

0.00




