§s.1001!

Px N=anghle
PR energy
Noble Energy PENS1CHS ST01 MWD 5431ft to13220ft MD Survey Report
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Report Date: Octber 30, 20130225 PM Survey I DLS Computation: Meumum Curvature / Lubinebd NOV
Client: Nobie Energy Vertical Section Arimuth: 138443 * (Geid Nerth)
Fiald: WV Ritchie County (NAD27) Vertical Saction Origin: 00001, 00008
Structure / Stot: Nable Energy PENS1 Pad / PENS1CHS TVD Raference Datum: KB
weil: PENSICHS TVD Raference Elevation: 1138030 1 abowe MSL
Borshole: sTo1 Seabied I Ground Elevation: 112,050 1t abowe MSL
uva 1 AP Uniknown | Unknown Magnetic Decination: 7.708°
Burvey Name: Netéa Energy PENS 1CHS STOT MWD 54311 10132201 MO Total Gravity Fieid Strength:  999.3002mgn (9.80065 Based)
Survey Date: October 20, 2013 Gravity Modet: canm
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Coordinata Rafsrence Systam: NAD2T West Virginia State Plane, Northem Zone, US Fool Magnetic Dip Angle: 60 8aa *
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Location Grid NE Y/X: N307616.057 US, € 1577735 211 AUS Magnetic Daclination Model:  HDGM 2013
CRS Grid Convergence Angle: Qo522 North Referance: Grid North
Grid Scale Factor: 090005357 Grid Convergence Used: 00822°
Version I Patch. 270080 Total Corr Mag North->Grid North: -0 8458 *
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1 8000 w2000 Aci Sire 2000 2000 8L8_MWD-8TD PERSICHS Oy O WD
1 4402000 4782 000 Act Stne. 30000 0000 SUB_MWD-NC_ONLY mm:m
) arszo0 e ActSra 30000 30000 5L8_MWD-8TD FENBIEHS oD 0
1 4878.000 4971000 Act Sitne 30000 0000 8B MWDMNC_OMy o Borehole/ Noble Energy

PENSICHS Gyro+MWD 0 MD lo
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Gomments '(‘a: "'3 “""'°'Z§ “(Iul: 'nm::, vsfac) "m‘) E(:: mnn::; rm:; rm:; *'5'53'3 m m m; mu:::‘:a:
1 971,000 6252000 ActSine 30,000 2000 88,3 feiid
N am2000 8312000 Actoms 000 0000 smwADwcoMy e Bashde/iee foe
1 12000 6431.000 ActSine 0000 20000 #.0_MWD-STD w&%m
1 s31000 13140000 ActSra 20000 20000 $L8_MWD-STD ilievarivs M ioing
1 B 13220000 Actstre 20000 000 SLBEUNDSTREND o e e r

o Ve
-~ il & Gas
N0V 2 2014

|
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95-10011

Schiumberger r\e ngggargy
Noble Energy PENS1CHS ST01 MWD 5312ft to update Survey Report

(Non-Def Survey)

Report Date: QOctober 29, 2013 - 11:30 AM Survey / DLS Computation: Minimum Curvature / Lubinski
Client: MNoble Energy Vertical Section Azimuth: 138.443 * (Grid North)
Field: WV Ritchie County (NAD27) Vertical Section Origin: 0.000 ft, 0.000 ft
Structure / Slot: Noble Energy PENS1 Pad / PENS1CHS TVD Reference Datum: KB F\ -
Well: PENS1CHS TVD Reference Elevation: 1138.030 ft above MSL LR 1~ eV ela |
Borehole: ST01 Seabed / Ground Elevation: 1112.050 ft above MSL G ﬂ'i,.-\ A .z
UWI / APli#: Unknown / Unknown Magnetic Declination: -7.798 ° SRS ()]
Survey Name: Noble Energy PENS1CHS ST01 MWD 5312ft to update Total Gravity Field Strength: 999.3062mgn (9.80665 Based) -
Survey Date: October 20, 2013 Gravity Model: GARM NO v
Tort/ AHD / DDI/ ERD Ratio: 184.923 °/ 7242.365 ft / 6.443/1.135 Total Magnetic Field Strength: 52309.462 nT _2 I 20 ]4
Coordinate Reference System: NAD27 West Virginia State Plane, Northemn Zone, US Feet Magnetic Dip Angle: 66.888 °
Location Lat/Long: N 39° 20" 5.83706", W 80° 59' 34.54618" Declination Date: October 20, 2013
Location Grid N/E Y/X: N 307616.057 ftUS, E 1577735.211 fiuS Magnetic Declination Model: HDGM 2013
CRS Grid Convergence Angle:  -0.9522 ° North Reference: Grid North
Grid Scale Factor: 0.99995357 Total Corr Mag North->Grid North: -0.9522 *
Version / Patch: 2.7.998.0 Total Corr Mag ->Grid North: -6.8458 *
Local Coord Referenced To: Well Head
MD Incl Azim Grid VD VSEC NS EW Closure ::.—:3{; DLS TF
oS ] © ) () (f) (NS ft) (EMW ft) [ th {1001y )
Tie-In 56312.00 0.27 103.22 5311.14 30.65 $25.58 E17.35 30.91 145.85 N/A 171.5M
5431.00 0.76 171.50 5430.14 31.54 S 26.42 E17.74 31.83 146.12 0.59 130.75M
5511.00 0.60 130.75 5510.13 32.40 s27.22 E18.14 327 146.32 0.62 62.17M
5558.00 6.30 62.17 5557.03 33.26 $26.18 E 20.61 33.31 141.79 12,99 56.55M
5606.00 9.40 56.55 5604.58 34.44 §22.79 E26.21 34.73 131.00 6.65 52L
5653.00 11.32 45,34 5650.81 34.73 $17.43 E 32.69 37.05 118.06 5.91 17.85R
5702.00 12.60 47.22 5698.75 34.35 $10.42 E 40.04 41.37 104.58 273 71.07R
5749.00 13.18 53.63 5744.57 34.73 $3.76 E 48.11 48.26 94.46 3.28 3.9R
5798.00 14.11 53.89 5792.18 35.80 N3.08 E 57.44 57.52 86.93 1.90 88.11R
5845.00 14.85 70.59 5837.71 28.62 N 8.46 E 67.75 68.28 B2.89 8.99 69.33R
5894.00 16.97 85.23 5884.85 45.27 N 11.14 E 80.81 81.57 82.15 9.23 46.54R
5941.00 19.02 91.63 5929.55 54.61 N 11.50 E 95.30 95,99 83.12 6.01 44.39R
5990.00 22.28 99.46 5975.41 67.29 N9.76 E 112.45 112.88 85.04 8.75 35.32R
6037.00 26.02 105.31 6018.29 82.86 N 5.58 E131.19 131.31 87.57 9.44 30.11R
6085.00 30.60 110.41 6060.55 102.47 5147 E 152.81 152.82 90.55 10.78 14.8R
6132.00 34.86 112,37 6100.08 125.11 $10.76 E 176.46 176.78 93.49 9.34 16.96R
6180.00 38.85 114.30 6138.48 151.18 52218 E 202.88 204.08 96.24 8.65 41.68R
6227.00 43.05 119.61 6173.98 179.83 S$36.18 E 230.28 233.10 98.93 11.60 37.69R
6276.00 48,03 124.66 6208.30 213.39 S 54.82 E 259.83 265.55 101.91 12.54 37.37R
6323.00 52.29 128.70 6238.41 248,70 5 76.40 E 288.73 298.67 104.82 "2 36.55R
6371.00 55.72 131.74 6266.62 287.13 $101.48 E 318.36 334.14 107.68 8.79 18.23R
6419.00 60.69 133.61 6291.90 327.1 S 129.14 E348.33 371.50 110.34 10.87 31.55R
6465.00 65.38 136.75 6312.76 368.62 S 158.23 E377.20 409.04 112.76 11.87 11.29R
6514.00 71.13 137.96 6330.91 414.11 S 191.69 E 408.01 450.80 115.17 11.96 9.96R
6562.00 77.08 139.03 6344.05 460.25 S 226.26 E 438.59 493,51 117.29 12,58 13.11R
6610.00 81.59 140.09 6352.93 507.40 $262.15 E 469.17 537.44 119.19 9.64 3.45L
6657.00 84.90 139.89 6358.46 554.05 $297.89 E 499.18 581.31 120.83 7.06 26.07L
6706.00 85.94 139.38 6362.37 602.88 S 335.11 E 530.81 627.74 122.26 2.36 2.33L
6743.00 90.37 139.20 6363.56 639.85 $363.13 E 554.92 663.18 123.20 11.98 3.47R
6846.00 91.36 139.26 6362.00 742.82 S 441.13 E 622.18 762.69 125.34 0.96 173.78R
6942.00 89.80 139.43 6361.03 838.81 $513.95 E 684.72 856.14 126.89 1.63 159.29R
7036.00 88.98 139.74 6362.03 932.78 S 585.52 E 745.65 948.07 128.14 0.93 54.95R
7132.00 89.45 140.41 6363.35 1028.73 S 659,13 E 807.26 1042.17 129.23 0.85 141.22L
7228.00 88.38 139.55 6365.17 1124.68 $732.63 E 868.98 1136.61 130.13 1.43 236L
7323.00 89.41 139.10 6367.00 1219.65 S B04.67 E 930.89 1230.46 130.84 1.18 97.68R
7419.00 89.29 139.99 6368.09 1315.62 S 877.71 E 993.17 1325.43 131.47 0.94 6.84R
7515.00 89.79 140.05 6368.86 1411.58 S§951.27 E 1054.85 1420.43 132.04 0.52 33.11R
7610.00 90.48 140.50 6368.63 1506.53 §1024.34 E 1115.56 1514.51 132.56 0.87 89.19R
7706.00 90.49 141.21 6367.82 1602.44 $1098.79 E 1176.16 1609.56 133.05 0.74 105.84L
7801.00 90.28 140.47 6367.18 1697.36 §1172.45 E 1236.15 1703.73 133.48 0.81 102.26R
7897.00 90.13 141.16 6366.84 1793.27 S 1246.85 E 1296.81 1798.99 133.87 0.74 97.83L
7993.00 90.02 140.36 6366.71 1889.19 S1321.21 E 1357.54 1894.33 134.22 0.84 73.44L
8088.00 90.13 139.99 6366.59 1984.15 $1394.17 E 1418.38 1988.84 134.51 0.41 136.31R
8184.00 89.46 140.63 6366.93 2080.10 $1468.04 E 1479.68 2084.37 134.77 0.97 56.6L
8279.00 90.06 139.72 6367.33 2175.05 S 1541.00 E 1540.53 2178.97 135.01 1.15 94.25R
8374.00 89.95 141.20 6367.32 2269.99 $1614.26 E 1601.00 2273.55 135.24 1.56 41.84L
8469.00 90.81 140.43 6366.69 2364.91 S 1687.89 E 1661.02 2368.12 135.46 1.22 84.56R
8565.00 90.83 140.64 6365.32 2460.83 $1762.00 E 1722.04 2463.74 135.66 0.22 97.82L
8661.00 90.72 139.84 6364.02 2556.78 $1835.79 E 1783.43 2559.44 135.83 0.84 150.46L
8757.00 90.42 139.67 6363.07 2652.75 S 1909.06 E 1845.45 2655.22 135.97 0.36 171.87L
8852.00 90.28 139.65 6362.49 2747.72 $1981.47 E 1906.94 2750.03 136.10 0.15 167.24R
8948.00 89.75 139.77 6362.46 2843.70 S 2054.69 E 1969.02 2845.84 136.22 0.57 97R
9043.00 89.68 140.34 6362.93 2938.66 $2127.53 E 2030.01 2940.63 136.34 0.60 57.99R
9138.00 89.73 140.42 6363.43 3034.60 S 2201.47 E 2091.23 3036.40 136.47 0.10 96.07R
9234.00 89.68 140.89 6363.92 3129.53 $2274.84 E 2151.46 3131.15 136.60 0.50 59.33R
9330.00 90.19 141.75 6364.02 3225.41 S 2349.88 E 2211.46 3226.84 136.74 1.04 115.02L
9425.00 90.12 141.60 6363.77 3320.26 S2424.41 E 2270.37 3321.49 136.88 0.17 76.26L
9521.00 90.22 141.19 6363.48 3416.13 $2499.43 E 2330.27 3417.20 137.01 0.44 141.34L
9617.00 90.17 141.15 6363.16 3512.02 S2574.21 E 2380.46 3512.96 137.12 0.07 149.42R
9713.00 89.95 141.28 6363.06 3607.91 S 2649.04 E 2450.59 3608.72 137.23 0.27 59.04L
9808.00 90.13 140.98 6362.99 3702.80 $2723.01 E 2510.21 3703.50 137.33 0.37 1.47L
9904.00 90.52 140.97 636245 3798.71 S 2797.59 E 2570.66 3799.31 137.42 0.41 132.45L
9998.00 90.09 140.50 6361.94 3892.63 S 2870.36 E 2630.15 3893.16 137.50 0.68 26L
10094.00 90.91 140.10 6361.11 3988.58 S 294422 E 2691.47 3989.04 137.57 0.95 131.82L
10189.00 90.57 1309.72 6359.88 4083.54 S 3016.89 E 2752.64 4083.95 137.62 0.54 B3.45L
10285.00 90.64 139.11 6358.87 4179.52 S 3089.80 E 2815.09 4179.90 137.66 0.64 118.3L
10381.00 90.29 138.46 6358.09 4275.51 S 3162.01 E 2878.34 4275.88 137.69 0.77 123.60L
10477.00 90.21 138.34 6357.67 4371.51 $3233.80 E 294208 4371.87 137.70 0.15 104.53R
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95-1001!

Closure
Incl Azim Grid VD VSEC NS EW Closure DLS TF
Azl
Comments ) [y] (") i s fy {EW ) i mun (r00n) “
10572.00 90.07 136.88 6357.44 346651 5330507 E3004.69 3466.86 13772 059 142910
10667.00 89.66 138.57 6357.66 4561.51 $3376.46 € 3067.56 4561.85 137.74 0.54 124.16L
10763.00 89.47 138.29 6358.39 4657.50 S 344828 E3131.26 4657.84 137.76 0.35 11751R
10858.00 89.09 139.02 6359.58 4752.49 $3519.60 £ 3194.01 4752.82 137.78 0.87 7321
10953.00 89.25 138.49 6360.96 4847.48 S 3591.02 E 3256.63 4847.79 137.80 0.58 20R
11049.00 89.25 138.88 6362.22 4843.47 $3663.12 E 332001 4943.77 137.81 0.41 97.39R
11145.00 89.18 139.42 6363.53 5039.46 S 3735.73 E 3382.79 5039.74 13784 | 057 124.390
11240.00 88.92 139.04 6365.11 5134.43 $3807.67 £ 3444.82 5134.70 137.86 0.48 150.03R
11337.00 88.66 130.19 6387.15 5231.41 S 3880.98 E 3508.30 5231.65 137.89 031 95.5L
11433.00 88.61 138.67 6369.44 5327.38 $3953.34 E3571.35 5327.61 137.91 0.54 85.04R
11480.00 88.67 139.36 6370.56 5374.38 S 3988.81 € 3602.17 5374.59 137.92 1.47 88.50L
11528.00 88.69 138.55 6371.66 5422.34 S 4025.00 € 3633.68 5422.57 137.93 169 71.56R
11577.00 88.76 138.76 6372.75 5471.33 S 4061.78 € 3666.04 5471.56 137.93 0.45 138.59R
11624.00 88.59 138.91 6373.84 5518.32 $4097.15 E 3696.97 5§518.53 137.94 0.48 4091L
11671.00 88.74 138.78 6374.93 5565.30 $4132.53 €3727.89 5565.51 137.95 0.42 93.54R
11718.00 88.69 139.59 6375.99 5612.29 54168.09 € 3758.60 5612.49 137.96 1.73 81.47L
11767.00 88.78 138.99 6377.07 5661.27 $4205.22 £ 3790.55 5661.46 137.97 124 9477
11814.00 88.77 138.67 6378.07 5708.26 S 4240.65 € 3821.42 5708.45 137.98 0.26 77.99R
11910.00 88,87 139.34 6380.05 5804.23 $4313.20 £3884.26 5804.41 138.00 0.50 68.35R
12006.00 89.76 141.58 6381.20 5900.16 $4387.22 E 3945.38 5900.31 138,04 251 87.3R
12102.00 89.82 142.85 6381.55 5995.85 $ 4463.00 € 4004.18 5996.05 138.10 132 77.76R
12187.00 89.95 143.45 6381.74 6090.63 $4539.11 £ 4061.16 6090.69 138.18 0.65 46.68L
12293.00 2028 143.10 6381.55 6186.28 S 4616.06 E 411856 6186.32 138.26 0.50 160.97L
12388.00 89.99 143.00 6381.33 6280.98 S 4691.98 E 417567 6280.99 138.33 032 11262R
12484.00 89.89 143.24 6381.43 6376.66 S 4768.77 E 423328 6376.66 138.40 0.27 55.62R
12579.00 20.02 143.43 6381.50 647131 S 4844.97 € 4290.01 6471.31 138.48 024 113.8L
12675.00 89.46 142.16 6381.94 6567.03 $4921.43 € 4348.05 6567.04 138.54 145 71.16L
12770.00 89.89 140.90 6382.48 6661.89 S 4995.80 E 4407.15 6661.91 138.58 1.40 86.33L
12859.00 20.01 139.03 6382.55 6750.85 S 5063.94 € 4464.40 6750.88 138.60 211 52.200
12958.00 90.76 138.06 6381.89 6849.85 $5138.14 € 4529.94 6849.88 138.60 124 96.54L
13055.00 90.69 137.45 6380.66 6946.83 $ 5209.94 £ 4595.14 6946.86 138.69 0.63 100.62L
13140.00 90.54 136.65 6379.75 7031.80 527215 E 4653.06 7031.82 138.57 0.96 HS
Proi To Bit 13220.00 20.54 136.65 6378.99 711176 $ 5330.32 € 4707.97 1177 138.55 0.00
Survey Type: Non-Def Survey
Survay Error Mode!: ISCWSA Rev 0 *** 3-D 95.000% Confidence 2.7955 sigma
Survey Program:
MD From MD To EOU Freq Hole Size Casing Dlamster
Descript
escription Part (") Iy ) (in) in) Survey Tool Type Borehole / Survey
Original Boreho'e 7 Nobie Energy
1 0.000 25.980 ActStns 30.000 30000 SLB_NSG+MSHOT-DepthOnly PENS1CHS Gyro+MWD 0° MD to
6580t MD
Original Borehole / Noble Energy
1 25.980 623.000 Act Stns 30.000 30.000 SLB_NSG+MSHOT PENSICHS CorsMIND T VO
Original Borehole / Noble Energy
1 623.000 1452.000 Act Stns 30.000 30000  SLB_MWD-INC_ONLY PENSICHS Gs D T D
Original Borehole / Noble Energy
1 1452.000 1643.000 Act Stns 30.000 30.000 SLB_MWD-STD PENSTCHE CorsAND 0 Vo
Original Borehole / Noble Energy
1 1643.000 1739.000 ActStns 30.000 30000  SLB_MWD-INC_ONLY PEISICHS CuraeAIND T
Original Borehole / Noble Energy
1 1739.000 1833.000 ActStns 30.000 30.000 SLB_MWD-STD PENSICHS CyrosMO T 8D
Original Berehole / Noble Energy
1 1833.000 1926.000 Act Stns 30.000 30000  SLB_MWD-INC_ONLY PENSICHS CorosNn I s
Original Borehole / Noble Energy
1 1926.000 2022.000 ActStns 30.000 30.000 SLB_MWD-STD PENSICHS Gyro*hND O Mo
Original Borehole / Noble Energy
1 ! g X Y
2022.000 2117.000 ActStns 30.000 30000  SLB_MWD-INC_ONLY PENCICHS GrasMND 0 D
Odgina! Borehole / Noble Energy
1 g Y Y Y
2117.000 2213,000 ActStns 30.000 30.000 SLB_MWD-STD PENBTCHS GrOTID ¥t
. . 1 2213.000 2308.000 Act ' ' Odginal Borehole / Noble Energy
Boacaive d Stns 30.000 30000  SLB_MWD-INC_ONLY PORICIE Caans & v
. 2308.000 2403.000 Act Stns 30.000 30.000 SLB_MWD-STD Original Barehole / Noble Energy
Oﬁl"“ Of il 'Qa GaS = PENS1CHS Gyro+MWD 0' MD to
ce A& Originai Borehole / Nobie Energy
1 2403.000 2687.000 ActS ; Y
tns 30.000 30000  SLB_MWD-NC_ONLY SERICHS GG U o
Original Borehole / Noble Energy
1 7.4 781. ) Y
NOV 2 1 2014 2687.000 2781.000 Act Stns 30.000 30.000 SLB_MWD-STD PERBICER Gronens s
1 2781.000 S Originat Borehole / Noble Energy
2877.000 Act Stns 30.000 30000  SLB_MWD-INC_ONLY PEWSICHS GurosMAD 0 i
1 2877.000 2972.000 A X Y Original Borehole / Noble Energy
00 ot Stns 30.000 30.000 SLB_MWD-STD PERSICHS oM I Mo
1 2972.000 3164.000 A Y Y Original Borehole / Noble Energy
ct Stns 30.000 30000  SLB_MWO-INC_ONLY PENS1CHS Gyro+MWD 0 MD to
1 3164.000 3259.000 ActStns y y Origina! Borehole / Nobie Energy
30.000 30.000 SLB_MWD-STD PENSTCHS Gyro+MWD 0' MD to
1 3259.000 3450.000 ActStns y ' Original Borehole / Noble Energy
30.000 30000  SLB_MWD-INC_ONLY FELBICHS Gyios MWD 0 Do
1 3450.000 3546.000 ActStns ' y Origina! Borehole / Noble Energy
30.000 30.000 SLB_MWD-STD o ok pdpdi ki
1 3546.000 3737.000 ActStn ) ) Original Borehale / Noble Energy
s 30.000 30000  SLB_MWD-INC_ONLY FENSICLS oot MND O Moy
1 3737.000 3832.000 ActStns X Y Original Borehale / Noble Energy
30.000 30.000 SLB_MWD-STD PENSICE Gorehae G oy
1 3832.000 4023.000 A ! ' Original Borehole / Noble Energy
ct Stns 30.000 30000  SLB_MWD-INC_ONLY PERETCHS oD T b
1 4023.000 4213.000 ActStns 30, ' MW Original Borehote / Noble Energy
000 30.000 SL8_MWD-STD PENS1CHS Gyro+MWD 0 MD to
1 4213.000 4308.000 Act Stns 30. . Original Borehole / Noble Energy
000 30000  SLB_MWD-INC_ONLY PEUSICHS GtV U Hioy
1 4308.000 4402.000 Act Stns 30.000 30.000 SLB_MWD-STD Qriginal Borehole / Noble Energy

Drilling Office 2.7.998.0
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MD incl Azim Grid ™o VSEC NS EW Closure f:';’,:“u: oLS *

Comments " R 5 " " ous ) EW ®) | enoomy 0
1 4402.000 4782.000 ActStns 30.000 30000  SLB_MWD-INC_ONLY S?Ng:lciosf?y:: e

1 4782.000 4876.000 ActSts 30000 30.000 SLB_MWD-STD ggfé‘:"cm"gmé

1 4876.000 4971.000 Act Stns 30.000 30000  SLB_MWD-NC_ONLY g?rg?lcmmb&m

1 4971.000 5252.000 ActStns 30.000 30,000 SLB_MWD-STD gg,'if:’csﬂ"s"é‘;‘r:jsw”é‘o?:;ﬂg

1 5252.000 5312.000 ActStns 30.000 30000  SLB_MWDHNC_ONLY gggu’é‘:’cm j';‘w”l;eo,m

1 5312.000 13220.000 Act Stns 30.000 30.000 SLB_MWO-STD srg;é 1%‘052;1%:,?;;?5

Recgj
ived
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PATHEINDER Noble Energy N2"R&ay

A Schlumberger Company
|Borehole: e s Well: i Field: Structure:
Nobie 1JHS 3 JSV 02-Oct-13 s .
STO1 o ) PENS1CHS WV Ritchie County (NAD27) Nomac 78
|Gravity & Magnetic Pararmaters Surface Locaton HADIT Wes! Vieginia State Plans, Northarn Zone, US Feet Misceilaneous
Model: HOGM 2013 Dep: “ass Date: 1072072013 Lat: N30 SM Northing: 307616.05TAUS  Geid Conv: [¥r Siot:  PENS1CHS TVD Ref: KB{1138.831 above MSL)
MagDec: 17887 FS:  51309.482nT Graviry FS: E'.;‘f_':",?:__‘ Lon: W 8353 34355  Easting: ASTTTIS.21IRUS  Scale Fact 1 Plan:  Noble Energy PENS1CHS STO1 MWD 54318 19132200 MD
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