Company: Noble Energy
Well: Duke J 4-25
API: 05-123-27326
VE S Rig Name: Production/Lightning VE S
Location: Weld County, Colorado
WAUGHN ENERGY SER) Latitude: 40426’ Longitude: _104793 WALGHN EMNERGY SER)

GRID North is 0.460 Degrees East of True North
VS-Azi: 0.000 Degrees

FIELD COPY ONLY (NOT DEFINITIVE)
Depth Reference : RKB = Ground Level

DRILLOG MS GYRO SURVEY CALCULATIONS
Filename: msgyro_run01-01-de_01.ut
Minimum Curvature Method
Report Date/Time: 9/4/2012 / 14:01

Vaughn Energy Services
Henderson, CO.
Justin Williams

303-853-4976
RKB = Ground Level

Measured Incl Drift Vertical Closure Closure Dogleg
Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100

0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 0.000 ki
100.000 0.943 275.307 99.995 0.076 -0.820 0.076 0.823 275.307 0.943
200.000 0.522 222.688 199.988 -0.182 -1.948 -0.182 1.957 264.651 0.751
300.000 0.560 223.382 299.984 -0.872 -2.593 -0.872 2.735 251.404 0.039
400.000 0.937 275.840 399.976 -1.144 -3.741 -1.144 3.912 252.995 0.743
500.000 0.438 236.688 499.969 -1.271 -4.874 -1.271 5.037 255.384 0.658
600.000 0.755 267.460 599.964 -1.510 -5.852 -1.510 6.044 255.529 0.440
700.000 1.012 138.584 699.958 -2.202 -5.926 -2.202 6.322 249.620 1.598
800.000 1.279 137.068 799.938 -3.681 -4.582 -3.681 5.878 231.228 0.269
900.000 0.816 154.517 899.921 -5.141 -3.516 -5.141 6.228 214.369 0.557
1000.000 1.033 146.850 999.908 -6.539 -2.716 -6.539 7.081 202.558 0.250
1100.000 1.139 118.162 1099.891 -7.763 -1.347 -7.763 7.879 189.842 0.548
1200.000 0.883 148.444 1199.876 -8.889 -0.067 -8.889 8.889 180.432 0.583
1300.000 0.769 158.296 1299.865 -10.169 0.584 -10.169 10.186 176.710 0.182
1400.000 0.926 126.533 1399.855 -11.274 1.482 -11.274 11.371 172.510 0.488
1500.000 2.442 112.488 1499.809 -12.570 4.100 -12.570 13.222 161.934 1.559
1600.000 3.405 118.958 1599.678 -14.823 8.667 -14.823 17.171 149.684 1.017
1700.000 5.001 118.733 1699.406 -18.357 15.089 -18.357 23.762 140.580 1.596
1800.000 6.443 119.370 1798.905 -23.204 23.801 -23.204 33.240 134.273 1.443
1900.000 6.915 116.296 1898.227 -28.622 34.087 -28.622 44.510 130.020 0.592
2000.000 7.066 111.975 1997.484 -33.591 45.188 -33.591 56.305 126.626 0.547
2100.000 8.402 111.449 2096.572 -38.564 57.692 -38.564 69.395 123.761 1.338
2200.000 10.580 111.861 2195.197 -44.655 73.015 -44.655 85.587 121.449 2.179
2300.000 11.225 107.171 2293.394 -50.947 90.835 -50.947 104.147 119.287 1.096
2400.000 12.776 103.378 2391.207 -56.379 110.893 -56.379 124.402 116.949 1.739
2500.000 14.447 103.345 2488.395 -61.817 133.789 -61.817 147.380 114.799 1.671
2600.000 16.637 95.603 2584.743 -66.095 160.178 -66.095 173.279 112.423 3.012
2700.000 18.594 95.807 2680.049 -69.106 190.289 -69.106 202.449 109.959 1.958
2800.000 18.760 99.852 2774.787 -73.470 221.994 -73.470 233.836 108.312 1.306
2900.000 19.073 101.167 2869.387 -79.386 253.867 -79.386 265.990 107.365 0.529
3000.000 20.145 101.032 2963.586 -85.845 286.799 -85.845 299.371 106.664 1.073
3100.000 19.323 100.051 3057.712 -92.028 319.992 -92.028 332.963 106.045 0.887
3200.000 19.037 101.847 3152.162 -98.264 352.244 -98.264 365.694 105.587 0.655
3300.000 19.894 102.786 3246.446 -105.377 384.798 -105.377 398.966 105.315 0.912
3400.000 20.094 101.634 3340.419 -112.607 418.215 -112.607 433.110 105.070 0.442
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Measured Incl Drift Vertical Closure Closure Dogleg

Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity
FT Deg Deg FT FT FT FT FT Deg Deg/100
3500.000 20.066 101.015 3434.341 -119.348 451.879 -119.348 467.374 104.795 0.214
3600.000 20.623 100.829 3528.103 -125.935 486.015 -125.935 502.066 104.527 0.561
3700.000 20.798 101.434 3621.641 -132.763 520.714 -132.763 537.372 104.304 0.276
3800.000 21.088 100.005 3715.035 -139.408 555.832 -139.408 573.047 104.080 0.588
3900.000 21.296 99.871 3808.273 -145.647 591.439 -145.647 609.108 103.834 0.214
4000.000 21.156 99.128 3901.488 -151.622 627.147 -151.622 645.215 103.591 0.303
4100.000 20.616 101.898 3994.919 -158.115 662.192 -158.115 680.808 103.429 1.126
4200.000 20.533 101.559 4088.541 -165.258 696.600 -165.258 715.935 103.346 0.145
4300.000 20.957 103.321 4182.059 -172.893 731.185 -172.893 751.347 103.304 0.755
4400.000 21.608 101.699 4275.239 -180.747 766.617 -180.747 787.637 103.266 0.877
4500.000 21.267 100.878 4368.321 -187.903 802.457 -187.903 824.163 103.179 0.454
4600.000 21.483 100.684 4461.443 -194.720 838.261 -194.720 860.580 103.077 0.227
4700.000 19.588 100.617 4555.084 -201.204 872.734 -201.204 895.627 102.982 1.895
4800.000 18.370 101.372 4649.646 -207.400 904.659 -207.400 928.128 102.912 1.242
4900.000 16.004 102.634 4745.174 -213.523 933.562 -213.523 957.669 102.883 2.396
5000.000 14.032 104.124 4841.754 -219.497 958.772 -219.497 983.577 102.895 2.009
5100.000 12.029 104.509 4939.175 -225.066 980.619 -225.066 1006.115 102.926 2.004
5200.000 9.833 102.743 5037.355 -229.561 999.037 -229.561 1025.073 102.941 2.221
5300.000 7.559 100.841 5136.199 -232.682 1013.827 -232.682 1040.186 102.926 2.292
5400.000 5.475 102.718 5235.547 -234.969 1024.942 -234.969 1051.531 102.912 2.094
5500.000 3.431 108.686 5335.241 -236.978 1032.432 -236.978 1059.280 102.927 2.094
5600.000 1.123 97.471 5435.155 -238.065 1036.238 -238.065 1063.233 102.939 2.340
5700.000 0.454 154.270 5535.146 -238.549 1037.382 -238.549 1064.456 102.950 0.953
5800.000 0.630 184.931 5635.142 -239.453 1037.506 -239.453 1064.780 102.996 0.333
5900.000 0.307 245.588 5735.139 -240.111 1037.215 -240.111 1064.645 103.034 0.549
6000.000 0.367 312.729 5835.138 -240.005 1036.736 -240.005 1064.154 103.034 0.376
6100.000 0.427 297.532 5935.135 -239.616 1036.171 -239.616 1063.516 103.021 0.120
6200.000 0.511 354.777 6035.133 -238.999 1035.800 -238.999 1063.016 102.993 0.455
6300.000 0.606 16.704 6135.128 -238.049 1035.912 -238.049 1062.911 102.942 0.232
6400.000 0.697 53.495 6235.122 -237.181 1036.552 -237.181 1063.342 102.888 0.420
6500.000 0.744 52.239 6335.114 -236.421 1037.555 -236.421 1064.150 102.836 0.050
6600.000 0.896 63.850 6435.104 -235.679 1038.770 -235.679 1065.170 102.783 0.224
6700.000 0.570 59.651 6535.095 -235.083 1039.901 -235.083 1066.142 102.738 0.330
6800.000 0.390 356.878 6635.092 -234.491 1040.312 -234.491 1066.412 102.702 0.523
6900.000 0.357 38.187 6735.091 -233.907 1040.486 -233.907 1066.453 102.670 0.265
7000.000 0.250 69.290 6835.089 -233.585 1040.882 -233.585 1066.770 102.648 0.192
7100.000 0.060 29.775 6935.089 -233.463 1041.112 -233.463 1066.967 102.639 0.207
7200.000 0.100 346.510 7035.089 -233.332 1041.117 -233.332 1066.944 102.632 0.070
7300.000 0.226 106.789 7135.088 -233.304 1041.286 -233.304 1067.102 102.629 0.290
7400.000 0.340 107.338 7235.087 -233.449 1041.758 -233.449 1067.595 102.631 0.114

HORIZONTAL DISPLACEMENT IS
1067.595 FEET AT 102.631 DEGREES
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