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NUANA. Well: Federal 21-16D (PJ-21)
/A,(\ Wellbore: DD
= g — .
e Pl o CATHEDRAL
-1000— SECTION DETAILS
1 Sec MD Inc Azi VD +NI-S +EAW Dleg  TFace VSect  Target
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5000 — ] | ] 2 S e - = Saazye
] _ | TVDPath MDPath Formation
4 Top of Gas, =98~ - ——r - == R | e e - 4004.0 44783 Ohio Creek
i | Federal 21-16D TGT ‘ 4259.0 4772.4 Mesaverde
_ 4900.0 54917 Williams Fork FM
kil 5172.0 57723  Top of Gas, Inc=9.8°
H 6760.0 73619 Coal Ridge
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6000 —
E T
- M
i Azimuths to True North
- Magnetic Morth: 10.40"
: | E Magnetic Field
| Strength: 52246.9snT
: Dip Angle: 65 69°
Coal Ridge = = = = T T T RN | galsr.‘gmwon
- | Model: IGRF2010
7000—] Federal 21-16D PBHL
Rallins S5 | —ACSERCSE S RS S| e N LT S S
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| | Federal 21-160 (BJ-21)
- Permit TD @ 79839 Mb - . _W-'Ei.L & B323.0 (Orginal Well Elev) [
N ‘I Well Federal 21180 (PJ-21), True North
-1 North American Datum 1983
= Target Azimuth Origin Type NiS
- Federal 21-16D PBHL Slot 0.0
8000 — . -
o O G B N T G O A R R 5 L i e T i B B O 2 B Name ™D NS SELW Latitude Longitude
0 1000 2000 Federal 21-16D TGT 5497.0 18175 1629.0 39416538 -107.994212
Federal 21-16D0 PBHL 2820 -1817.5 1629.0 39416538 -107 994212

Vertical Section at 138.13° (1000 fi/in)




Cathedral Energy Services
Planning Report

Database: EDM 5000.1 US Multi Users DB Local Co-ordinate Reference: Well Federal 21-16D {PJ-21)
Company: EnCana Qil & Gas (USA) Inc TVD Reference: WELL @ 6323.0ft (Original Well Elev)
Project: S. Piceance (Parachute) MD Reference: WELL @ 6323.0ft (Original Well Elev)
Site: NWSE S$21-T7S-R95W (PJ-21) North Reference: True
Well: Federal 21-16D (PJ-21) Survey Calculation Method: Minimum Curvature
Wellbore: DD
Design: Pian #1
Project S. Piceance (Parachute), Garfield County, CO
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Daturmn 1983
Map Zone: Colorado Central Zone
Site NWSE $21-T75-R95W (PJ-21)
Site Position: Northing: 1,588,155.39 Latitude: 39.421569
From: Lat/Long Easting: 2,293,8B9.70ft Longitude: -107.999847
Position Uncertainty: 00ft Slot Radius: 13.2000n Grid Convergence: -1.58°
Well Federal 21-16D (PJ-21)
Well Position +N/-S 0.0ft Northing: 1,588,141.46 ft Latitude: 39.421528
+EI-W 00ft Easting: 2,293 852301t Longitude: -107.998878
Position Uncertainty ooft Wellhead Elevation: ft Ground Level: 6,301.0ft
Wellbore DD
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
) ) (nT)
IGRF2010 1/19/2011 10.40 65.69 52,247
Design Plan #1
Audit Notes:
Version: Phase: PLAN Tie On Depth: 0.0
Vertical Section: Depth From (TVD) +NI-S +EI-W Direction
(ft) (ft) (ft) )
0.0 0.0 0.0 138.13
Plan Sections
Measured Vertical Dogleg Build Turn
Depth Inclination Azimuth Depth +N/-S +EI-W Rate Rate Rate TFO
(ft) i | ) (ft) (ft) (ft) (°r100ft) (°1100ft) (°H100ft) ] Target
0.0 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0.00 0.00
200.0 0.00 0.00 200.0 0.0 0.0 0.00 0.00 0.00 0.00
1,098 .4 26.54 138.13 1,066.8 -152.2 136.4 295 295 15.38 138.13 Interp @ 1066.6 (Fed.
1,298.4 26.54 138.13 1,2455 -218.7 196.1 0.00 0.00 0.00 0.00
1,410.0 29.89 138.13 1,343.9 -258.0 231.3 3.00 3.00 0.00 0.00
5,102.6 29.89 138.13 45453 -1,628.3 14595 0.00 0.00 0.00 0.00
6,098.9 0.00 0.00 5,467.0 -1,817.5 1,629.0 3.00 -3.00 0.00 180.00 Federal 21-16D TGT
78839 0.00 0.00 7.282.0 -1,817.5 1,629.0 0.00 0.00 0.00 0.00 Federal 21-16D PBHL
7,983.9 0.00 0.00 7.382.0 -1,817.5 1,629.0 0.00 0.00 0.00 0.00
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Database:
Company:
Project:
Site:

Well:
Wellbore:
Design:

Planned Survey

Measured
Depth
(ft)

0.0
100.0
200.0
300.0
400.0

500.0
600.0
700.0
800.0
900.0

1,000.0
1,008.4
1,100.0
1,198.0
1,200.0

1,298.4
1,300.0
1,4000
1.410.0
1,500.0

1,600.0
1,700.0
1,800.0
1,900.0
2,000.0

2,100.0
2,200.0
2,300.0
2,400.0
2,500.0

2,600.0
2,700.0
2,800.0
2,900.0
3,000.0

3,100.0
3,200.0
3,300.0
3,400.0
3,500.0

3,600.0
3,700.0
3,800.0
3,900.0
4,0000

4,100.0
4,200.0
4,300.0
4,400.0
4,478.3

4,500.0
4,600.0

Cathedral Energy Services

EDM 5000.1 US Multi Users DB
EnCana Qil & Gas (USA) Inc

S. Piceance (Parachute)

NWSE §21-T75-R95W (PJ-21)

Federal 21-16D (PJ-21)

DD
Plan #1

Inclination
)
0.00
0.00
0.00
2.95
5.91

8.86
11.82
14.77
17.73
20.68

23.63
26.54
26.54
26.54
26.54

26.54
26.59
29.59
29.89
29.89

29.89
29.89
29.89
29.89
29.89

29.89
29.89
20.89
29.89
28.89

29.89
29.89
29.89
29.89
29.89

29.89
28.89
29.89
29.89
29.89

29.89
29.89
29.89
29.89
29.89

29.89
2989
29.89
29.89
29.89

29.89
29.89

Azimuth
)
0.00
0.00
0.00

138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13
13813
138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13
138.13
138.13
138.13

138.13
138.13

Vertical
Depth +N/-S
(ft) ()
0.0 0.0
100.0 0.0
200.0 0.0
300.0 -1.9
399.6 7.7
498.8 -17.2
597.2 -30.6
694.5 -47.7
790.5 -68.6
884.9 -93.1
977.5 -121.1
1,066.6 -152.2
1,068.0 -152.7
11557 -185.3
1,157.5 -186.0
12455 -218.7
1,247.0 -219.3
1,335.2 -254.3
1,343.9 -258.0
14219 -291.4
1,508.6 -328.5
1,595.3 -365.6
1,682.0 -402.8
1,768.7 -439.9
1,855.4 -477.0
1,842.1 -514.1
20288 -551.2
21155 -588.3
22022 -625.4
2,288.9 -662.5
23756 -699.6
24623 -T38.7
2,549.0 -773.8
268357 -8109
27224 -848.1
2,8091 -885.2
28958 9223
29825 -959.4
3,089.2 -986.5

3,155.9 -1,03386

32426  -1,070.7
33293  -1,107.8
34160  -1,1449
35027  -1,182.0
35894  -1,219.1

3,676.1 -1,256.2
3,762.8 -1,293.4
3,849.5 -1,330.5
3,836.2 -1,367.6
4,004.0 -1,396.6

40229 -1,404.7
4,109.8 -1,441.8

Planning Report

Local Co-ordinate Reference:
TVD Reference:

MD Reference:

MNorth Reference:

Survey Calculation Method:

Well Federal 21-16D (PJ-21)
WELL @ 6323.0ft (Original Well Elev)
WELL @ 6323.0ft (Original Well Elev)

True

Minimum Curvature

Vertical Dogleg
+EI-'W Section Rate
(f) (ft) (°1100ft)
0.0 0.0 0.00
0.0 0.0 0.00
0.0 0.0 0.00
1.7 26 285
6.9 10.3 2.95
15.5 23.2 295
27.4 411 295
42.8 64.1 2.95
61.5 921 285
834 125.0 2.85
108.6 162.7 295
136.4 204.4 295
136.9 205.1 0.00
166.1 248.9 0.00
166.7 2498 0.00
196.1 293.7 0.00
196.5 2045 3.00
228.0 3415 3.00
2313 346.5 3.00
261.2 391.4 0.00
294.5 441.2 0.00
3277 491.0 0.00
361.0 5409 0.00
3943 590.7 0.00
427.5 640.5 0.00
4608 690.4 0.00
494.0 7402 0.00
527.3 790.0 0.00
560.6 839.9 0.00
593.8 889.7 0.00
6271 939.5 0.00
660.3 989.4 0.00
693.6 1,039.2 0.00
726.9 1,089.0 0.00
760.1 1,138.9 0.00
793.4 1,188.7 0.00
826.6 1,238.5 0.00
859.9 1,288.4 0.00
893.2 1,338.2 0.00
926.4 1,388.0 0.00
959.7 1,437.8 0.00
992.9 1.487.7 0.00
1,026.2 1,537.5 0.00
1,059.5 1,587.3 0.00
1,0027 1,637.2 0.00
1,126.0 1,687.0 0.00
1,159.3 1,736.8 0.00
1,182.5 1,786.7 0.00
1,225.8 1,836.5 0.00
1,251.8 1,875.5 0.00
1,258.0 1,886.3 0.00
1,292.3 1,936.2 0.00

Build
Rate
(°100ft)

0.00
0.00
0.00
2.95
295

2.95
295
2.95
295
2.95

2.95
295
0.00
0.00
0.00

0.00
3.00
3.00
3.00
0.00

0.00
0.00
0.00
0.00
0.00

0.00

Comments /
Formations

KOP @ 200' MD

EOB, Inc=26 54° - Interp @ 1066.6 (Federal 21

Surface Casing

End of 200' Hold @ 1298.4' MD

EOB; Inc=29.89"

Ohio Creek
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Database:
Company:
Project:
Site:

Well:
Wellbore:
Design:

Planned Survey

Measured
Depth
(ft)

4,700.0
47724
4,800.0

4,900.0
5,000.0
5,100.0
51026
5,200.0

5,300.0
5,400.0
5491.7
5,500.0
5,600.0

5,700.0
57723
5,800.0
5,900.0
6,000.0

6,098.9
6,100.0
6,200.0
6,300.0
6,400.0

6,500.0
6,600.0
6,700.0
6,800.0
6,900.0

7,000.0
7,100.0
7,200.0
7,300.0
7,361.9

7,400.0
7,500.0
7,600.0
7,700.0
77339

7,800.0
7,883.9
7,900.0
7.983.9

EDM 5000.1 US Multi Users DB
EnCana Oil & Gas (USA) Inc

S. Piceance (Parachute)

NWSE S§21-T7S-R95W (PJ-21)
Federal 21-16D (PJ-21)

Cathedral Energy Services

Planning Report

Local Co-ordinate Reference:
TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Well Federal 21-16D (PJ-21)

WELL @ 6323.0ft (Original Well Elev)
WELL @ 6323.0ft (Original Well Elev)
True

Minimum Curvature

DD
Plan #1
Vertical Vertical Dogleg Build Comments /
Inclination  Azimuth Depth +N/-S +EI-W Section Rate Rate Formations
© © () (ft) () (ft) (°1100ft)  (°/100ft)
29.89 138.13 4,196.3 -1,478.9 1,3256 1,986.0 0.00 0.00
29.89 13813 4,259.0 -1,505.8 1,349.6 20221 0.00 0.00 Mesaverde
29.89 138.13 42829 -1,616.0 1,358.8 20358 0.00 0.00
29.89 13813 4,369.6 -1,553.1 1,3921 2,085.7 0.00 0.00
29.89 138.13 4,456.3 -1,590.2 1,4253 21355 0.00 0.00
29.89 13813 4,543.0 -1,627.3 1,458.6 21853 0.00 0.00
29.89 138.13 45453 -1,628.3 1,459.5 2,186.6 0.00 0.00 Start Drop -3.00
26.97 13813 46309 -1,662.8 1,490.4 2,233.0 3.00 -3.00
23.97 138.13 47212 -1,694.8 1,519.1 2,276.0 3.00 -3.00
20.97 13813 48136 -1,723.3 1,544.6 23142 3.00 -3.00
18.22 138.13 4.900.0 -1,746.2 1,565.1 2,344.9 3.00 -3.00 Williams Fork FM
17.97 138.13 4,907.9 -1,748.1 1,566.9 23475 3.00 -3.00
14.97 138.13 50038 -1,769.2 1,6858 23759 3.00 -3.00
11.97 13813 5,101.0 -1,7886.5 1,601.3 2,399.2 3.00 -3.00
9.80 138.13 51720 -1,796.7 1,610.4 24128 3.00 -3.00 Top of Gas, Inc=9.8
8.97 13813 5,199.3 -1,800.1 16134 2417.3 3.00 -3.00
597 138.13 5,298.5 -1,809.7 1,622.1 2,430.3 3.00 -3.00
297 138.13 53982 -1,815.5 1,627.3 24381 3.00 -3.00
0.00 0.00 5497.0 -1,817.5 1,629.0 2,440.7 3.00 -3.00 EOD; Inc=0" - Federal 21-16D TGT
0.00 0.00 54981 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 5,598.1 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 56981 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 57981 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 58981 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 5,998.1 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 6,098.1 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 6,198.1 -1,817.5 1,629.0 2,440.7 0.00 0.00
0.00 0.00 6,298.1 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 6,398.1 -1,817.5 1,629.0 2,440.7 0.00 0.00
0.00 0.00 6,498.1 -1,817.5 1,629.0 2,440.7 0.00 0.00
0.00 0.00 6,598.1 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 6,698.1 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 6,760.0 -1,817.5 1,629.0 24407 0.00 0.00 Coal Ridge
0.00 0.00 6,798.1 -1,817.5 1,629.0 2,440.7 0.00 0.00
0.00 0.00 6,898.1 -1,817.5 1,629.0 2,440.7 0.00 0.00
0.00 0.00 6,998.1 -1,817.5 1,629.0 2,440.7 0.00 0.00
0.00 0.00 7.098.1 -1,817.5 1.629.0 2,440.7 0.00 0.00
0.00 0.00 71320 -1,817.5 1,629.0 2,440.7 0.00 0.00 Rollins S8
0.00 0.00 7.1981 -1,817.5 1.629.0 24407 0.00 0.00
0.00 0.00 7.2820 -1,817.5 1,629.0 24407 0.00 0.00 TD @ 7883.9' MD - Federal 21-16D PBHL
0.00 0.00 7,2081 -1,817.5 1,629.0 24407 0.00 0.00
0.00 0.00 7,382.0 -1,817.5 1,629.0 2,440.7 0.00 0.00 Permit TD @ 7983.9' MD
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Cathedral Energy Services

Planning Report

Database: EDM 5000.1 US Multi Users DB Local Co-ordinate Reference: Well Federal 21-16D (PJ-21)
Company: EnCana Qil & Gas (USA) Inc TVD Reference: WELL @ 6323.0ft (Original Well Elev)
Project: S. Piceance (Parachute) MD Reference: WELL @ 6323.0ft (Original Well Elev)
Site: NWSE S21-T75-R95W (PJ-21) North Reference: True
Well: Federal 21-16D (PJ-21) Survey Calculation Method: Minimum Curvature
Wellbore: oD
Design: Plan #1
Targets
Target Name
- hit/miss target Dip Angle  Dip Dir. VD +N/-8 +El-W Northing Easting
- Shape ) ) {ft) (ft) (ft) (ft) (ft) Latitude Longitude
Interp @ 1066.6 (Federe 0.00 0.00 1,066.6 -152.2 136.4 1,587,985.58 2,293,984.47 39.421110 -107.999485
- plan hits target center
- Point
Federal 21-16D TGT 0.00 0.00 5497.0 -1,817.5 1,629.0 1,586,279.88 2,295 430.68 39.416538 -107.994212
- plan hits target center
- Circle (radius 25.0)
Federal 21-16D PBHL 0.00 0.00 7,282.0 -1,817.5 1,628.0 1,586,279.88 2,295 430 68 38.416538 -107.994212
- plan hits target center
- Circle (radius 25.0)
Casing Points
Measured Vertical Casing Hole
Depth Depth Diameter Diameter
(ft) (ft) Name (in) (in)
1,198.0 1,155.7 Surface Casing 0.000 0.000
Formations
Measured Vertical Dip
Depth Depth Dip Direction
(ft) (ft) Name Lithology ) €
4,478.3 4,004.0 Ohio Creek 0.00
47724 4,259.0 Mesaverde 0.00
54917 4900.0 Williams Fork FM 0.00
57723 51720 Top of Gas, Inc=9.8" 0.00
7.361.9 6,760.0 Coal Ridge 0.00
7.7339 7,132.0 Rollins S5 0.00
Plan Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W
(ft) (ft) (ft) (ft) Comment
200.0 200.0 0.0 0.0 KOF @ 200'MD
1,098.4 1,066.6 -152.2 136.4 EOB; Inc=26.54"
1,298 4 1,245.5 -218.7 196.1 End of 200" Hold @ 1298.4' MD
1,410.0 1,343.9 -258.0 2313 EOB; Inc=29.89°
51026 45453 -1,628.3 1,459.5 Start Drop -3.00
6,098.9 5497.0 -1,817.5 1,629.0 EOD; Inc=0°
7,883.9 7,282.0 -1,817.5 1,629.0 TD @ 7883.9' MD
79839 7.382.0 -1,817.5 1,629.0 Permit TD @ 7983.9' MD
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