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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Wells Ranch AE08-63-1HN - MWD Survey

Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +E[-W Section Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/1100ft)
0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
742.00 0.00 0.00 742.00 0.00 0.00 0.00 0.00
Surface Casing Assumed Vertical at 742.00ft
814.00 0.21 19.60 814.00 0.12 0.04 0.05 0.29
First MWD Survey
1,090.00 0.55 45.03 1,089.99 1.54 1.156 1.16 0.13
1,365.00 0.49 77.39 1,364.98 2.73 3.23 3.25 0.11
1,645.00 0.37 97.76 1,644.97 2.87 5.30 5.32 0.07
1,928.00 0.25 117.85 1,927.97 2.45 6.75 6.76 0.06
2,212.00 0.56 166.49 2,211.96 0.89 7.85 7.85 0.14
2,495.00 0.89 187.47 2,494.94 -2.56 8.12 8.10 0.18
2,590.00 3.92 219.21 2,589.85 -5.80 5.97 5.93 3.37
2,684.00 6.01 226.73 2,683.49 -11.67 0.35 0.27 2.32
2,779.00 7.66 228.42 2,777.81 -19.28 -8.01 -8.13 1.76
2,874.00 8.83 237.84 2,871.84 -27.36 -18.92 -19.10 1.88
2,969.00 10.59 243.15 2,965.47 -35.19 -32.88 -33.11 2.08
3,063.00 11.81 247.43 3,057.68 -42.78 -49.47 -49.75 1.67
W 3,158.00 12.28 246.73 3,150.59 ..=50.50 -67.73 -68.06 0.52
3,254.00 11.16 247.55 3,244.59 -58.08 -85.69 -86.07 1.18
3,348.00 11.71 246.19 3,336.72 -65.41 -102.83 -103.26 0.65
3,443.00 10.99 245.49 3,429.86 -73.05 -119.89 -120.37 0.77
3,5638.00 8.47 234.30 3,623.50 -80.90 -133.81 -134.34 3.31
3,633.00 5.90 210.64 3,617.76 -89.18 -141.99 -142.57 4.07
3,728.00 4.83 213.35 3,712.35 -96.72 -146.67 -147.30 1.16
3,823.00 221 220.82 3,807.16 -101.45 -150.07 -150.73 2.79
3,918.00 0.47 214.96 3,902.13 -103.16 -151.49 -152.16 1.83
4,013.00 0.46 192.03 3,997.13 -103.85 -1561.79 -162.47 0.19
4,297.00 0.73 205.50 4,281.11 -106.60 -152.81 -153.51 0.11
4,582.00 1.48 197.67 4,566.06 -111.74 -164.71 -165.44 0.27
4,677.00 0.66 139.95 4,661.04 -113.33 -164.73 -165.47 1.32
4,961.00 0.41 89.85 4,945.03 -114.58 -152.66 -1563.41 0.18
5,246.00 0.31 265.59 5,230.03 -114.64 -1562.41 -1563.16 0.25
5,531.00 0.19 201.99 5,5615.03 -115.14 -1563.35 -154.11 0.10
5,815.00 1.10 48.60 5,799.01 -113.77 -151.49 -152.23 0.45
5,898.00 1.47 38.17 5,881.99 -112.41 -150.23 -150.97 0.53
5,958.00 1.31 42.95 5,941.97 -111.30 -149.29 -150.01 0.33
6,003.00 1.62 41.79 5,986.96 -110.45 -148.51 -149.24 0.69
6,051.00 6.34 85.91 6,034.83 -109.75 -145.42 -146.13 11.04
6,098.00 11.70 90.56 6,081.24 -109.61 -138.06 -138.77 11.50
6,146.00 16.14 86.94 6,127.82 -109.31 -126.52 -127.24 9.42
6,193.00 18.30 87.78 6,172.71 -108.67 -112.62 -113.33 4.63
6,241.00 19.65 87.61 6,218.10 -108.04 -97.03 -97.74 2.81
6,288.00 22.45 87.10 6,261.96 -107.26 -80.17 -80.87 5.97
6,336.00 25.03 87.53 6,305.89 -106.35 -60.87 -61.56 5.39
6,382.00 28.87 87.59 6,346.89 -105.47 -40.04 -40.73 8.35
6,430.00 33.38 87.02 6,387.97 -104.29 -15.26 -15.95 9.42
6,477.00 38.47 87.00 6,426.02 -102.86 12.27 11.59 10.83
6,525.00 42.18 87.00 6,462.60 -101.23 43.28 42.61 7.73
6,572.00 44,97 88.13 6,496.65 -99.87 75.64 74.99 6.16
6,620.00 48.34 88.77 6,529.59 -98.93 110.53 109.88 7.09
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Wells Ranch AE08-63-1HN - MWD Survey
Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +El-W Section Rate
(ft) ©) ©) (ft) (ft) (ft) (ft) (°/100ft)
6,667.00 53.62 86.64 6,559.18 -97.44 147.00 146.36 11.77
6,715.00 57.64 85.67 6,586.27 -94.78 186.52 185.90 8.54
6,762.00 60.24 86.21 6,610.51 -91.93 226.68 226.07 5.62
6,810.00 62.84 87.65 6,633.39 -89.68 268.81 268.22 6.02
6,857.00 66.91 89.62 6,653.34 -88.68 311.34 310.75 9.46
6,905.00 71.62 90.05 6,670.33 -88.55 356.22 355.63 9.85
6,952.00 75.34 89.12 6,683.69 -88.22 401.27 400.68 8.14
7,000.00 78.63 88.10 6,694.50 -87.08 448.02 447.44 7.16
7,026.00 81.58 87.21 6,698.97 -86.03 473,61 473,03 11.84
7,072.00 83.93 87.67 6,704.77 -83.99 519.19 518.63 5.22
Estimated 7" Casing Point: 998' FSL, 732' FWL (Not a Survey Point)
7,119.00 86.34 88.14 6,708.75 -82.28 565.99 565.43 5.22
7,214.00 87.53 87.31 6,713.83 -78.52 660.77 660.24 1.53
7,309.00 87.28 87.18 6,718.13 -73.96 755.57 755.06 0.30
7,404.00 87.75 87.84 6,722.25 -69.83 850.39 849.91 0.86
7,499.00 89.14 88.19 6,724.83 -66.55 945.29 944.83 1.51
7,594.00 91.70 88.94 6,724.13 -64.17 1,040.25 1,039.81 2.81
7,689.00 90.37 88.00 6,722:42 -61.64 1,135.20 1,134.77 1.72
7,784.00 90.62 88.84 6,721:60~ -59.02 1,230.16 1,229.74 0:92——mresimee
7,878.00 89.23 86.94 6,721.72 -55.56 1,324.09 1,323.69 2.50
7,973.00 91.42 87.55 6,721.18 -51.00 1,418.97 1,418.60 2.39
8,068.00 90.52 88.22 6,719.57 -47.50 1,513.89 1,513.55 1.18
8,163.00 90.89 88.73 6,718.40 -44.97 1,608.85 1,608.52 0.66
8,258.00 91.42 90.07 6,716.49 -43.98 1,703.82 1,703.50 1.51
8,353.00 90.46 89.08 6,714.93 -43.27 1,798.80 1,798.48 1.45
8,448.00 91.85 93.26 6,713.01 -45.20 1,893.74 1,893.40 4.64
8,543.00 91.61 92.30 6,710.15 -49.81 1,988.59 1,988.22 1.04
8,637.00 89.85 90.76 6,708.95 -52.32 2,082.54 2,082.15 2.49
8,732.00 87.56 88.47 6,711.10 -51.68 2,177.50 2,177.11 3.41
8,827.00 88.55 86.63 6,714.32 -47.62 2,272.35 2,271.99 2.19
8,921.00 89.32 86.31 6,716.07 -41.84 2,366.16 2,365.83 0.89
9,016.00 91.54 85.59 6,715.36 -35.13 2,460.91 2,460.63 2.46
9,111.00 90.96 87.02 6,713.28 -29.00 2,555.69 2,555.44 1.62
9,205.00 89.75 89.40 6,712.70 -26.07 2,649.63 2,649.40 2.85
9,300.00 88.70 88.97 6,713.99 -24.71 2,744.61 2,744.39 1.20
9,395.00 90.43 89.28 6,714.71 -23.26 2,839.59 2,839.38 1.85
9,490.00 90.15 89.15 6,714.23 -21.95 2,934.58 2,934.38 0.33
9,584.00 89.23 88.44 6,714.73 -19.98 3,028.56 3,028.36 1.23
9,679.00 89.10 87.94 6,716.12 -16.98 3,123.50 3,123.32 0.55
9,774.00 90.80 87.80 6,716.20 -13.45 3,218.43 3,218.27 1.80
9,869.00 87.50 85.28 6,717.61 7.72 3,313.23 3,313.11 4.37
9,964.00 86.70 85.41 6,722.42 -0.03 3,407.79 3,407.72 0.85
10,059.00 88.02 85.55 6,726.79 7.44 3,502.40 3,502.37 1.40
10,154.00 90.89 86.58 6,727.70 13.96 3,697.16 3,697.17 3.21
10,249.00 90.62 87.41 6,726.44 18.93 3,692.02 3,692.06 0.92
10,344.00 91.70 87.58 6,724.52 23.08 3,786.90 3,786.97 1.15
10,439.00 92.19 88.53 6,721.30 26.30 3,881.79 3,881.88 1.12
10,533.00 91.88 88.69 6,717.96 28.58 3,975.71 3,975.81 0.37
10,628.00 91.54 88.88 6,715.12 30.60 4,070.64 4,070.76 0.41
10,723.00 88.98 87.79 6,714.69 33.36 416559  4,165.72 2.93
10,818.00 90.65 89.37 6,715.00 36.72 4,260.56 4,260.70 2.42
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Wells Ranch AE08-63-1HN - MWD Survey
Measured Vertical Vertical Dogleg
Depth Inclination  Azimuth Depth +N/-S +E/-W Section Rate
(ft) ©) ) (ft) (ft) (ft) (ft) (°/100ft)
10,913.00 89.85 88.37 6,714.59 37.60 4,355.54 4,355.69 1.34
11,008.00 90.99 87.91 6,713.89 40.67 4,450.48 4,450.65 1.29
11,019.00 91.39 87.27 6,713.66 41.14 4,461.47 4,461.64 6.91
Final MWD Survey
11,082.00 91.39 87.27 6,712.13 44.14 4,524.38 4,524.57 0.00

Survey Projection to TD - Estimated BHL: 1005' FSL, 536' FEL

Design Annotations

Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W Comment
(ft) (ft) (ft) (ft)
742.00 742.00 0.00 0.00  Surface Casing Assumed Vertical at 742.00ft
814.00 814.00 0.12 0.04  First MWD Survey
7,072.00 6,704.77 -83.99 519.19 Estimated 7" Casing Point: 998' FSL, 732' FWL (Not a Survey Point)
11,019.00 6,713.66 41.14 4,461.47  Final MWD Survey
11,082.00 6,712.13 4414 4,524.38 Survey Projection to TD
11,082.00 6,712.13 4414 4,5624.38  Estimated BHL: 1005'FSL, 536' FEL

Vertical Section Information.........

Angle Origin Origin Start
Type Target Azimuth Type +N/_S +E/-W TVD
) (ft) (ft) (ft)
Target Wells Ranch 89.62  Slot 0.00 0.00 0.00
AE08-63-1HN_PlanA - Rev0_B
HL Tgt

Survey tool program

From To Survey/Plan Survey Tool

(ft) (ft)
742.00 11,082.00  Sperry MWD Surveys MWD
Casing Details
Measured Vertical Casing Hole

Depth Depth Name Diameter Diameter
(ft) (ft) " (")
7,072.00 6,704.77 7" Csg 7 8-3/4
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Noble Energy

HALLIBURTON Weld County, CO (NAD 83)
Design Report for Wells Ranch AE08-63-1HN - MWD Survey
Targets
Target Name
- hit/miss +N/-S +E/-W Northing Easting
targe_t Chana () () () it Latitude Longitude
Wells Ranch 2,721.95 20.48 1,428,671.12 3,318,408.04 40°30'16.056 N 104° 21' 17.820 W
- actual wellpath misses target center by 2722.66ft at 0.00ft MD (0.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 186.48  3,700.95 1,429,650.08  3,318,574.03
Point 2 4,5642.48  3,871.95 1,429,821.08  3,322,929.88
Point 3 4,614.48 -483.05 1,425,466.22  3,323,001.88
Point 4 260.48 -643.05 1,425,306.23  3,318,648.03
Point 5 186.48  3,700.95 1,429,650.08  3,318,574.03
Wells Ranch 29.69 4,525.03 1,425,978.95  3,322,912.44 40°29'48.876 N 104° 20' 19.968 W
- actual wellpath misses target center by 17.50ft at 11081.72ft MD (6712.14 TVD, 44.12 N, 4524.10 E)
- Point
Wells Ranch 2,721.95 20.48 1,428,671.12 3,318,408.04 40°30'16.066 N 104° 21'17.820 W
- actual wellpath misses target center by 2722.66ft at 0.00ft MD (0.00 TVD, 0.00 N, 0.00 E)
- Polygon
Point 1 -273.52  4,160.95 1,430,110.07  3,318,114.05
Point 2 5,002.48  4,331.95 1,430,281.06  3,323,389.87
Point 3 5,074.48 -943.05 1,425,006.24  3,323,461.86
Point 4 -199.562 -1,103.05 1,424,846.25  3,318,188.04
Point 5 -273.52  4,160.95 1,430,110.07  3,318,114.05
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 8-T6N-R62W (Wells Ranch 8 South PAD) - Wells
Ranch AE08-63-1HN

All data is in US Feet unless otherwise stated. Directions and Coordinates are relative to Grid North Reference.

Vertical Depths are relative to KB=30' @ 4959.00ft (H&P 321). Northing and Easting are relative to Wells Ranch AE08-63-1HN - Slot A3
Coordinate System is US State Plane 1983, Colorado Northern Zone using datum North American Datum 1983, ellipsoid GRS 1980
Projection method is Lambert Conformal Conic (2 parallel)

Central Meridian is 105° 30" 0.000 W*, Longitude Origin:0° 0' 0.000 E°, Latitude Origin:40° 47' 0.000 N°

False Easting: 3,000,000.00ft, False Northing: 1,000,000.00ft, Scale Reduction: 0.99996606

Grid Coordinates of Well: 1,425,949.26 ft N, 3,318,387.56 ft E
Geographical Coordinates of Well: 40° 29' 49.16" N, 104° 21' 18.54" W
Grid Convergence at Surface is: 0.74°

Based upon Minimum Curvature type calculations, at a Measured Depth of 11,082.00ft
the Bottom Hole Displacement is 4,524.59ft in the Direction of 89.44° (Grid).

Magnetic Convergence at surface is: -7.78° (28 October 2012, , BGGM2012)

G

Magnetic Model: BGGIM2012
T M Date: 28-Oct-12
Declination:  8.52*

L= Inclination/Dip:  67.13°
Field Strength: 52997

Grid North ia0.74*EastofTrue Norh (Grd Convergence)
Magnetic Nonh is 852" EastofTrue North (MagnetiaD eclination)
lagnetic Norh is 7.78* EastofGrid North (Magnetia Convergenas)

Toconverta True Direclion to a Grid Dirsction, Subtragt 0741
o gonverta Magnetic Direction to a True Diredtion, Add 8,52 East
Tocenverta Magnetic Dirsction to a Grid Direction, Add 7.78*

138 Mareh, 2013 - 10:13 Page 6 of 6 COMPASS



Project: Weld County, CO (NAD 83)

Site: Sec. 8-T6N-R62W (Wells Ranch 8 South PAD)
Well: Wells Ranch AE08-63-1HN

Noble Energy

HALLIBURTON

Sperry Drilling

G Halliburton Energy Services, Inc.
("Halliburton”) recently completed
T M 3 LEGEND directional drilling and MWD operations
Azimuths to Grid North at the Wells Ranch AE08-63-1N well
True North: -0.74° located at Weld County, CO. At the
Magnetic North: 7.78° conclusion of the job Halliburton
2 Wells Ranch AE08-63-1HN, Plan A, Plan A - Rev 0 Proposal \ performed a final survey on the well.
Magnetic Field Noble Energy has requested that
Strength: 592997 osnT —— MWD Survey Halliburton provide them the distances
Di An o 6.7 130 from BHL to section lines from that final
P 3 d /' £ survey to allow Noble Energy to meet
Date: 10/28/2012 its requirements under Colorado law.
Model: BGGM2012 These distances are generated by a
mathematical algorithm based on rough
data collected after the well is drilled.
Halliburton considers it to be a rough
estimate only and it is not to be relied
upon in any application where accurate
data is required. In consideration for
Halliburton releasing this data to Noble
Energy, Noble Energy agrees to
release Halliburton from any
o consequences of it or anyone else
relying on such data.
4000—
...3200— RIS e
J Permitted BHL: 990' FSL, 535' FEL
2400~
=)
§ ] Begin 2.57100ft Nudge to 12.0° Inclination at 2500.00ft
o - I
e ! Begin 365.74ft Tangent at 2980.00ft
& . /!
£ '
= 1600— h ,/ Surlace Casing IAssumed Vertical at 742.00ft
' ‘ ’
z
=, ‘ / ,+* First MWD Survey Estimated BHL: 1005' FSL, 636' FEL
?-l_:: i /! P Lt ( “
> | !/ / y
o / . ¢ : o : \
| . Begin 2.5%100ft Drop to Vertical at 3345.74ft
@ = | / ,'/ > L = s Survey Projectionto TD
1 - A
— I ,I P Lf ¢ & 5 \‘
t / ’ ’ g 5 \
h / . ¢ L \ \
800~ | ’ 2 e e \ \
(P g e e Final MWD Survey % \
= ! ’ 3 . - Wi \ \
! 2 K - ~ \ N \
; e i S
o T R e =1 \ \\
N Pr By N \
= 1 @ P \
'4 / et 2% Estimated 7" Casing Point: 898' FSL, 732' FWL (Not a Survey Point) T 5 \\ \
> e - \
(B X =TT N |
g - _ - &%
o S ,l\ Now : P /
: \\ I \\ ‘\\ B PO I _2? I’
E ! \ ! \ Ny Ss.. 4 " !
| . ° 27
0% e X >, EndofBuldat721427ft  HoldAngle at90.00 L ‘
. : \ 7" Csg X L - ‘
\ \ ~ pra !
1 ! N Continue 8.0%100ft Build at 715T.77f - )
I N N Total Depth at 11090.39ft '
-800— | \ Begin 75.00ft Tangent at 7076.77it
\
1

‘
Wells Ranch AE08-63-1HN_PlanA - Rev0_BHL T

! at
t KOP - Begin 8.0%/100ft Build at 6014.27ft
End of Drop at 3825.Z5{—
REL Do et e S rier = s R e s e A L i e el o e e il L
0 800 1600 2400 3200 4000 4800

West(-)/Eqst(+) (800 ft/in)




00s¥ 00cy 006€

009€

___—_____—_________________________—_-_—--——_~———__g—-__—_.-_s_.—___V_,__—___._,__-u_.m_,m_,_,e__p

(U1} 009) 2968 1B UONIAS [EOILAA
0oge 000€ 0042 00v2 oole 0081} 00SH

oock

006 009 00€e 0 00€-

161 THE 0AsY - VUEld NH L-€9-803V Youey S[iam
o4

’
’

z L

’ UBE0601 | 1B yideq [e10L g

ULL1SHL 1B PING YO0 608 @NURUOY v

200706 ¥e 8jBuy p|oH

Y/£°9204 ve juabuey 300", uibeg
\

BsQ .L
’

\
\

\

(w134 009) yidaq [edruap aniy

AN . S =
i s ) —0099

5wy el y/ZyieLiepingjopus - -

\ ~ 8 rs

3 'S Konun eul o m
\ . S QMW feutd o -

N AN H (uiod Aonins B 10N) TMd ZEL “1Sd 866 uod BuiseD L pereunsy B

// b ~ N —_

\ ~ —~
% . o} uonoalosd Aemng [ —0009

/ —

\ . -

\ -

. ; /27109 18 PING 0060’8 UIBag - dOM B

734,965 154 5004 THE PelewsI . i e L oazs

“BJEP Yons uo Buikjal asje suoAue Jo
11 J0 S30UaNbASLOJ AUE WO UOUNGIEH
ases|a. 0} sealbe ABisug sjqoN ‘Abisuzy
3|qON O} Biep Sy} Buisesjal uounayeH
10j UOIJEIBPISUOD U] ‘paJInbai S| Bjep
a1eINooe asaym uoealdde Aue ur uodn
palja:1 @q 0} Jou SI )l pue Ajuo ajewnss
ybnos B aq 0} I SISPISUCD UoUNGlBH
“Pa|Up S! [[om 8y} JaYB Pajoa||od ejep
ybnou uo paseq wyjuobe [eonewsayrew
© Aq pajesauab ase saouelsip
8S3U|| "Me| OPEIoj0Q Japun sjuawalnbal
s} j98w 0} ABiau3 a|qoN moje o) Aenins
[Bul 1By} Woly sauj| uonoas 0} THY woly
S30UBJSIP 3} Way) apiaoid uoungieH
ey} pajsanbai sey ABiaug ajqoN
‘Jlem a8y} uo Asnuns euly e pauliopiad
uoungjjleH qof ay) Jo uoisnjoud
ayily "00 ‘Aluno piam 1 pajeso]
lI9M NH 1-£9-803V YoueyY SliaM 3yl
1e suonesado gMIA pue Buljup [euonoaip
paje|dwoo Apuadal (uounqieH.)
*ou| ‘saaineg ABseuz uounqieH

fomng aMN ——
0A [esodoid 0 ASY - V/ UB|d 'V UBld ‘NH L-£9-803V UoUueY SIioM

aN3Iov3aT

2102NDD :1PPON
2102/82/01 :@¥eq
o€1°.9 :9Puy dig
1usg'2662S ybuang
piaid onaubepy

28L"L *yHON dnaubepy
o270 {YUON aniL
YHON pUD 0} syinwizy

MHN

Bulug Avuedg

No.LdENaIrmvH

>9mcm_ 9|gON

NH L-€9-803V youey s|@m :lIeM
(avd yinos 8 youey sfiom) M29d-N9L-8 "938S :8liS
(e8 A¥N) 09 ‘Auno) plem :108foid




