l@ Scientific Drilling

Rocky Mountain Operations

OXY USA RMAT

Garfield County, CO NAD27
Cascade Creek 609-14 Pad
CC 697-08-64B - Slot K

OH

Design: OH

Standard Survey Report

08 September, 2010

)

OXY

(



I Company: OXY USA RMAT
Project: Garfield County, CO NAD27
Site: Cascade Creek 609-14 Pad

I X)) Scientific Driling =5 oxXY

Raocky Mountain QOperations

)

(

0 T— : E
] First SDI Gyro Survey =
' ] 375—
500 ] Last Gyro Survey §
] S | 3
' 1 First SDI MWD Survey 300 3
10007 . 1 | cc eor-04-64B/Pian 14
] 225
l 1500 A E o
] E 150 .’g 32
. e . 7
2000 2000 = 7 z@ b 8
l : z 75 E "-‘==‘-‘<-.__==_; i §
- = 2= T 5
E Last Survey in 14 3/4" Hole %‘ E ) § e
‘ 2500 — ' 2 3 : [ —— 2 ﬁ
] 1 | | = 1 | cceorpseasion e —
] First SDI Production MWD Survey | £ 073 ¢
3000— aooh @ 3
I . 753
. 3500 ;
£ . E
' e . 1503
=] 3
= -1 ]
S 4000 4400 3
£ - 05—
E _ -225—
[ . =
' O 4500 E
—~ 8 . TT{TRITTAT T rar i irret TTTETUIRT[ITTINTTII IlIII”IIIIIIII|IIIIIIIIIII LILJ
£ N -525 -450 -375 -300 -225 -150 75 0
. E e 00 West(-¥East(+) (150 ft/in)
ol L Well Detaiis: CC 697-08-64B
5500 ) TVD Relerence: GL 3393 & RKB 30" @ 8423.00M (HGP 330jund Level: 8393.00
- «Ni-&  +EMAW Northing Easting Latiliude Longitude Slol
. - 0.00 0.00 629735.18 1229344.03 39° 3150229 N 108* 13' 67.238 W K
6000— 00 REFERENCE INFORMATION
' 3 Co-ordinate (N/E) Reference: Well CC 697-08-64B - Slot K, True North
- Vertical (TVD) Reference: GL 8393' & RKB 30' @ 8423.00f (H&P 330)
6500 Section (VS) Reference: Slot - K(0.00N, 0.00E)
. Measured Depth Reference: GL 8393' & RKB 30' @ 8423.00ft (H&P 330)
. ] Calculation Method: Minimum Curvature
7000 7000
. 7500 PROJECT DETAILS: Garfield County, CO NAD27
7 Last SDI Preduction MWD Survey F Geodetic System: US State Plane 1927 (Exact solution)
; - . ™ Datum: NAD 1927 (NADCON CONUS)
iy - Elfipsoid: Clarke 1866
; - Zone: Colorado Central 502
] CC 697-08-64B/0 ke CC 697-08-64B/Plap #4
. 8500 Projection To TO] A o Syslem Datum: Mean Sea Level
_ . B'HL = 629856.06, 1228820.59 - . m
L T T 11 I T 1 |1 | L LI T 111 LI
-1000 -500 0 500 1000 1500 Plan: OH
' Vertical Section at 281.92° (1000 tfin) 12:55, September 08 2010
Created By: Rex Hall




555 EEEEEEEEEEEEERER

Survey Report

Scientific Drilling International

/W
oxy

O’

Company: OXY USA RMAT Local Co-ordinate Reference: Well CC 697-08-64B - Siol K
Project: Garfield County, CO NAD27 TVD Reference: GL 8392 & RKB 30" @ 8423.00ft (H&P 330)
Site: Cascade Creek 609-14 Pad MD Reference: GL 8393 & RKB 20' @ 8423.00ft (H&P 330)
Well: CC 697-08-64B North Reference: True
Wellbore: OH Survey Calculation Method: Minimum Curvature
Design: OH Database: Rockies-R5000.1
Project Garfield County, CO NAD27
Map System: US State Plane 1927 {Exact solution) System Datum: Mean Sea Level
Geo Datum: NAD 1927 {(NADCON CONUS)
Map Zone: Colorado Central 502
Site Cascade Creek 609-14 Pad, Sec 9 T6S RO7W
Site Position: Northing: 629,789.23 usft  Latitude: 39° 31'50.765 N
From: Map Easting: 1,229,350.88 usft  Longitude: 108° 13’ 57472 W
Position Uncertainty: 0.00 ft Slot Radius: 13.200 in Grid Convergence: 72 °
Well CC 697-08-64B - Slot K, 169 FSL 263" FWL
Well Positlon +N/-S 0.00 ft Northing: 629,735.18 usft Latitude: 39° 31'50.229 N
+EW 0.00 ft Easting: 1,229,344.03 usft Longitude: 108° 13' 57.238 W
Position Uncertainty 0.00 ft Wellhead Elevation: ft Ground Level: 8,393.00 #t
Wellbore OH
Magnetics Model Name Sample Date Declination Dip Angle Fleld Strength
) ) (n¥)
IGRF200510 6/24/2008 10.83 £65.81 52,541
Design OH
Audit Notes:
Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00
Vertical Section: Depth From (TVD) +N/-S +E/-W Direction
{0 {m (ft) )
0.00 0.00 0.00 281.93
Survey Program Date  9/8/2010
From To
{f) {ft) Survey (Wellbore)} Tool Name Description
92.00 737.00 Survey #1 - Surface Gyro (OH) Standard Keeper 103 Standard Wireline Keeper ver 1.0.3
802.00 2,633.00 Survey #2 - Surface MWD (OH) MWD-SDI MWD - Standard ISCWSA
2,788.00 8,780.00 Survey #3 - Produclion MWD (OH) MWD-SDI MWD - Standard ISCWSA
Survey
Measured Vartical Vertical Dogleg Bulld Tum
Depth Inclination Azimuth Depth +N/I-§ +E-W Section Rate Rats Rate
(ft) *} © (ft) ) () (ft} {*100ft) {°/1100t} {°*H1ooft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
92.00 0.13 249.04 92.00 -0.04 -0.10 0.08 0.14 0.14 0.00
First SDI Gyro Survey
184.00 1,14 271.14 183.99 -0.06 -1.11 1.07 1.1 1.10 24.02
276.00 1.35 294.37 275.97 0.41 -3.01 3.03 0.59 0.23 25.25
368.00 213 282,06 367.93 1.21 -5.67 5.80 0.94 0.85 -13.38
461.00 3.99 281.50 460.79 222 -10.53 10.76 200 2.00 -0.60
553.00 475 279.94 552,52 3.52 -17.42 17.77 0.84 0.83 -1.70
645.00 543 271.24 644.16 4.27 -25.53 2586 1.12 0.74 8,46
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Rocky Mouniain Operations V
Company: OXY USA RMAT Local Co-ordinate Reference: Well CC 697-08-84B - Slot K
Project: Garfield County, CO NAD27 TVD Reference: GL 8393 & RKB 30° @ 8423.00f {H&P 330)
. Site: Cascade Creek 609-14 Pad MD Referente: GL 8393 & RKB 30' @ 8423.00ft (H&P 330)
Woell: CC 697-08-64B North Raference: True
Waellbore: CH Survey Calculation Method: Minimum Curvature
i Design: OH Database: Rockies-R5000.1
Survey
I Measured Vertical Vertical Dogleg Build Tum
' Depth inclination Azimuth Depth +NI-S +EI-W Section Rate Rate Rate
" ) © (] ) () () (rioon)  (1100%) (100m)
737.00 6.15 275.94 735.68 4.87 -34.78 35.04 0.94 078 5141
Last Gyro Survey
802.00 6.23 278.20 800.31 5.73 -41.73 42.02 0.38 0.12 3.48
First SDI MWD Survey
896.00 6.37 278.38 893.75 7.22 -51.94 52.31 0.15 0.15 0.19
988.00 6.13 275.77 985.20 8.46 -61.88 62.29 0.40 -0.26 -2.84
1,083.00 6.03 281.59 1,079.67 9.97 -71.81 72.32 0.66 011 6.13
1,178.00 5.15 282.37 1,174.21 11.89 -80.86 81.58 0.93 -0.93 0.82
i 1,272.00 562 292.20 1,267.80 14.53 -89.25 90.32 1.10 0.50 10.46
1,367.00 6.32 286.85 1,362.29 17.80 -98.56 100.41 0.94 074 -5.63
1,462.00 7.40 28047 1.456.61 2043 -109.58 111.44 1.39 1.14 672
| 1,556.00 6.84 281.12 1,549.88 22.61 -121.02 123.08 0.60 -0.60 0.69
' 1,661.00 477 284.21 1,644.39 24.67 -130.41 132.69 220 -2.18 325
1,746.00 3.90 287.34 1,739.12 26.60 -137.32 139.85 0.95 -0.92 3.29
] 1,840.00 4.42 283.36 1,832.87 28.39 -143.89 146.66 0.63 0.55 -4.23
- 1,935.00 5.28 281.55 1,927.53 3012 «151.74 154.69 0.92 091 -1.91
2,030.00 6.24 280.93 2,022.05 31.97 -161.09 164.22 .01 1.01 -0.65
2,124.00 6.42 282.51 2,115.47 34.08 -171.24 174.58 0.27 0.19 1.68
2,219.00 5.54 277.68 2,209.96 35.84 -180.97 184,47 1.07 -0.93 -5.08
. 2,314.00 5.28 28278 2,304.53 37.42 -189.77 193.41 0.58 -0.27 5.37
2,409.00 5.98 287.52 2,399.07 39.88 -198.76 202.71 0.88 0.74 4.99
2,503.00 572 289.02 2,492.58 42.88 -207.85 21223 0.32 -0.28 1.60
' 2,598.00 5.80 288.14 2,587.11 45.91 -216.89 221.70 013 0.08 -0.93
2,633.00 5.63 287.61 2,621.93 46.98 -220.21 225.16 051 .49 -1.51
Last Survey in 14 34" Hole
- 2,788.00 5.2% 294,07 2,776.24 52.16 -233.88 239.61 048 -0.27 417
First SDI Production MWD Survey
2,883.00 501 284.96 2,870.86 54.99 -241.83 24797 0.88 -0.29 -9.59
2,978.00 563 285.14 2,965.45 57.27 -250.33 256.77 0.65 0.65 0.19
3,072.00 6.07 286.90 3,058.96 59.92 -259.54 266.32 051 0.47 1.87
3,167.00 7.21 284.26 3,153.33 62.85 -270.12 277.28 1.24 1.20 -2.78
3,262.00 8.00 276.88 3,247.49 65.11 -282.46 289.82 1.32 033 -7.77
3,357.00 7.56 278.02 3,341.62 66.78 -295.22 302.64 0.49 0.46 1.20
3,451.00 7.12 278.64 343485 68.51 -307.10 314,63 0.48 -0.47 0.66
3,546.00 6.33 279.87 3,529.19 70.30 -318.08 325.74 0.85 -0.83 1.29
3,641.00 5.63 280.21 3,623.67 72.03 -327.82 33563 0.74 -0.74 0.46
. 3,735.00 519 279.95 3.717.26 73.59 -336.55 344 49 047 -0.47 -0.38
3,830.00 5.01 280.66 3.811.88 75.10 -344.86 352.93 0.20 -0.19 0.75
3,925.00 4.66 280.04 3,906.54 76.54 -352.73 360.94 0.37 -0.37 -0.65
4,019.00 5.72 286.72 4,000.16 78.55 -360.98 369.42 1.30 1.13 7.1
. 4,114.00 5.63 287.07 4,094,69 81.28 -369.97 378.78 0.10 -0.09 0.37
4,209.00 5.63 28953 4,189.23 84.21 -378.81 388.04 0.25 0.00 2.59
4,304.00 6.24 281.45 4,283.72 86.79 -388.27 397.82 1.08 0.64 -8.51
. o 4,398.00 554 278.90 437723 8BS0 -397.76 407.48 079 074 27
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Rocky Mountain Operations V
Company: OXY USA RMAT Local Co-ordinate Reference: Well CC 697-08-84B - Sot K
Project: Garfield County, CO NAD2? TVD Reference: GL 8303 & RKB 30" @ 8423.00ft (H&P 330}
Slte: Cascade Creek 609-14 Pad MD Reference: GL 8303 & RKB 30' @ 8423.00ft (H&P 330)
Well: CC 697-08-648 North Reference: True
Wellbore: CH Survey Calculation Method: Minimum Curvature
Design: OH Database: Rockies-R5000.1
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +EMW Section Rate Rate Rate
(ft) ) ) () {ft) {ft {*/100ft) {"71001t) {*1100ft)
4,493.00 545 277.49 447179 89.80 -406.76 416.54 0.17 0.0 -1.48
4,588.00 5.28 273.01 4,566.37 90.62 415.60 42535 0.48 -0.18 472
4,682.00 6.18 267.91 4,659.91 90.66 -424.96 434.52 1.08 0.94 -543
4,777.00 5.45 27336 4,754.42 90.74 -434.56 443.93 0.95 0.75 574
4,872.00 4.66 290.59 4,849.05 92.36 -442 67 452.20 1.79 -0.83 18.14
4,966.00 4,92 30245 4,942.73 95.87 -449.65 45075 1.09 0.28 12.62
5,061.00 5.28 31212 5,037.35 100.99 -456.33 467.35 0.98 0.38 10.18
5,156.00 4.66 311.16 5,132.00 106.46 -462.48 474,49 0.66 -0.65 -1.01
5,251.00 5.19 318.71 5,226.85 112.23 -468.22 481.30 0.88 0.56 7.95
5,346.00 5.18 32205 5,321.26 118.84 -473.69 488.03 0.32 0.00 3.52
5,440.00 5.36 314.76 5414.86 125.29 47943 494.97 0.74 0.18 -7.76
5,535.00 5.28 313.00 5,509.45 131.39 -485.77 502.44 0.189 -0.08 -1.85
5,629.00 4.22 308.26 5,603.13 136.48 -491.65 509.24 1.20 -1.13 -5.04
5,724.00 3.61 300.17 5,697.9 140.15 -496.98 515.22 0.86 -0.64 -8.52
5,819.00 2,55 282.68 579277 142,12 -501.63 520.47 148 -1.12 -18.41
5,914,00 1.67 256.31 5,887.71 142.26 -505.04 523.53 1.36 -0.93 -27.76
6,008.00 0.44 115.18 5,081.68 141.78 -506.04 524,42 2.16 -1.31 -150.16
6,103.00 0.70 108.45 6,076.69 141.43 -505.16 523.49 0.28 0.27 -6.01
6,198.00 0.44 14276 6,171.68 140.95 -504.40 522.64 0.43 -0.27 35.06
6,293.00 0.79 179.67 6,266.68 140.00 -504.17 52222 0.54 0.37 38.85
6,387.00 0.79 187.49 6,360.67 138.71 -504.25 522.03 .11 0.00 8.32
6,482.00 0.88 199.45 6,455.66 137.37 -504.58 522.08 0.1 6.09 12.59
6,577.00 1.14 203.67 6,550.65 135.82 -505.20 522.37 0.28 0.27 4.44
8,671.00 1.32 215.00 6,644.62 134.08 -506.20 522,98 0.32 0.19 12.05
6,766.00 0.35 162.18 6,739.61 132.90 -506.74 523.27 1.20 -1.02 -55.60
6,861.00 0.35 154.53 6,834.61 132.37 -506.53 522.94 0.05 0.00 -8.05
6,956.00 053 226.96 6,929.61 131.80 -506.72 523.02 0.57 0.19 76.24
7,051.00 123 25253 7,024.60 131.20 -508.02 524.16 0.83 0.74 26.92
7,145.00 1.67 247.35 7.118.57 130.37 -510.24 526.17 0.49 047 -5.51
7,240.00 1.93 230.30 7.213.52 128.81 -512.75 528,30 0.62 027 -17.95
7,335.00 167 203.84 7,308.48 126.52 -514.54 529.58 0.94 027 -27.85
7.430.00 1.85 212.02 7,403.43 123.96 -515.91 530.39 032 0.18 8.61
7,524.00 2.29 22511 7,497.37 121.35 -518.05 531,94 0.68 047 13.93
7,619.00 2.20 227.04 7,592.30 118.76 -520.73 534.03 0.12 -0.09 2.03
7,714.00 1.67 219.75 7,687.24 116.46 -522.95 535.72 0.61 -0.56 -7.67
7,808.00 1.49 201.20 7.781.21 114.26 -524.26 536.56 0.57 -0.19 -19.73
7.903.00 1.76 175.01 7,876.17 111.66 -524.58 536.34 0.82 0.28 -27.57
7.998.00 1.58 179.41 7.971.13 108.90 -524.44 535.63 0.23 -0.19 4.63
8,092.00 1.06 144.43 8,065.11 106.89 -523.93 534,71 1.00 -0.55 -37.21
8,187.00 0.88 102.68 8,160.09 106.02 -522.70 533.33 0.75 -0.19 -43,95
8,287.00 0.88 108.66 8,260.08 105.60 -521.23 531.80 0.09 0.00 5.08
8,377.00 1.41 76.40 8,350.07 105.64 -519.49 530.11 091 0.59 -35.84
8,471.00 1.58 75.17 8,444.03 106.25 -517.12 527.91 018 0.18 -1.31
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Company: OXY USA RMAT Local Co-ordinate Reference: Well CC 697-08-64B - Slot K
Project: Garfield County, CO NAD27 TVD Reference: GL 8393 & RKB 30" @ 8423.00fi (H&P 330)
Slte: Cascade Creek 609-14 Pad MD Refersnce: GL 8393' & RKE 30" @ 8423.00ft (H&P 330}
Well: CC 697-08-648B North Reference: True
Waellbore: CH Survey Calculation Method: Minimum Curvature
Design: OH Database: Rockies-R5000.1
Survey
Measured Vertical Vertical Dogleg Build Turn
Depth Inclination  Azimuth Depth +NI-S +EI-W Section Rate Rate Rate
() (] ™ i) (ft) (ft) (ft) {°/100f1) {°/100%t) {*1100ft)
8,566.00 0.35 145.13 8,539.02 106.34 -515.69 526.53 1.58 -1.29 73.64
8,661.00 0.70 249.37 8,634.02 105.90 -516.06 526.81 0.0 0.37 109.73
8,725.00 087 253.85 8.698.01 105.61 -516.95 527.62 043 0.42 7.00
Last SDt Production MWD Survey
8,780.00 0.97 25385 8,753.00 105.35 -517.84 528.44 000 0.00 0.00
Projection To TD - BHL = 629856.08, 1228829.59
Design Annotations
Measured Vertical Local Coordinates
Depih Depth *NI-S +El-W
{1 () i) (ft) Comment
92.00 92.00 -0.04 -0.10  First SDI Gyro Survey
737.00 735.69 487 -34.78  Last Gyro Survey
802.00 800.31 573 -41.73  First SDI MWD Survey
2,633.00 2,621.93 46.98 -220.21 Lasl Survey in 14 3/4" Hole
2,788.00 2,776.24 52,16 -233.88 First SDI Production MWD Survey
8,725.00 8,698.01 105.61 516,95 Last SDI Production MWD Survey
8,780.00 8,753.00 105.35 -517.84 Projection To TD
8,780.00 8,753.00 105.35 -517.84 BHL = 629856.06, 1228829.59
Checked By: Approved By: Date:
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