€Loz/ez/olL uuewpeH pal4 :Ag pejeasd

ajed

(¥ UBJd/NHLZ-9EDY 81e1S %8810 MolD) shaning [euld :ubiseg

(5LE dBH) Usn00'ZL8Y @ FZ=aX

00°88Ly ‘[eA37 punoio

NHLL-9EDY 91B1S %9210 M0ID :8TIVL3d T13M

0008

(uy/ysn 000T) .59'VSE ¥e UOOSS [eDIUA

shening |euld -
OA |esodoid OV A8y 'V Ueld ‘NH.Z-9E€QV 81eiS %8810 MoID —S—

aN3Io3an

0009 000¥ 0002 0
_ 1 ! 1 _ | 1 || _ 1 1 1 — ] L 1 _

—0008

aAL 081599 ‘AN £80LL @ foid aui jyblens B

Y N
. B
A | —
7 ’ — —
/ '
/ \\
S 7 —0009
y ’
.\ \\
¥00'L20LL @ Aemng AMIN feuld S B
7 2
7/ -
4
'
'

’ £ B
aAL Z1'0z99 ‘AN 200L @ Buised L :pajewns3 p—
—0002

Yoo'gLL @ Aemng QMW SIS _ B

1400009 ® S0IAD 30BLNS 0} UO-81L —0

(uagsn 0002) Wdeq [eonaA aniy.

(usn 005 1) (+)1se3/(-)Isen

000€ 00SL 0 00SL- 000¢-
1 1 _ 1 1 1 1 1 1 1 1 _ 1 1 1 1 _ 1 1 1 1
l_\ —o
QAL 210299 ‘AN Z00L ® Buised . :pajeuns3 B
—00SL
%]
o
- =
=
=
- o
=
=
i &
—000£2
()]
=]
~ o
|
4001204 @ Aening AMIN [Buld - m
S Sre B /IUG:\
= —00S¥
T 7
PO X il ’
QAL 08°1599 ‘AN £80LL @ foid aulT wbleas P B
/
. L
P4
7 L
_ - 7
161 THE OV A8 NHLL-9EDV 2JelS 343310 MOID B
‘giep yons uo Buik|d. as|a_suoiue

10} Jo s8ouanbasuod Aue woJj uoungijieH

MEYY-NLL-9€ 288

3 .,5.°82L'80€'E ‘N L ¥'800'07F L
M 81Z°LT £2 .¥0L ‘N 962°6 .Z€ .0F
IMA BV LZeL~ “IND SL'GEG~

MEIY-NLL-9E 23S

3 .6€°11L'80E'E ‘N 9ETEB'SEY')

M G91°2Z £ o¥0} ‘N €20°6Z \LE 0V
IS 88 FLEL~ 1SH 967889~

MEIH-NLL-9E 288
M ¥6.8€ 0L ‘N 85€Z5°0F
M4 SSLL 1S4 042

:uoleso]
{UJayMoN OO - saue|d a1B1S
:Buoie

HE

1uoledso
[UJBYHON 0D - saueld sjeis
:buoe
:Buise)d L

:uoe207]
:BuoTpe paneld
TTHS peneld

ases|al 0} sealbe ABiaug s|qoN ‘ABieul
a|qoN o} eyep siy} Buises|as uounqlieH

10} UoneJapisuod u| "palinbai si ejep
2jeinooe alaym uoyeoijdde Aue ul uodn
paijal 8q 0} Jou s! }I pue Ajuo sjewnsa ybnol
B 9 0} I SJepisu02 uoungllieH "pa|lp s!
llam 8y} Jaye pajoa|oo ejep ybnod uo paseq
wyyLobe [eonewsalew e Aq pajessualb

aJe S0UB)SIp 853 L "ME| OPEJIOJ0]

Jepun sjuawalinbal syl }eaw o} ABisuz
3|qON Moj[e 0} AaAuns [eul) Jeyy WoJj saull
UOO8s 0} THE WoJj SaoUB)SIp 8y} Wal
aplnosd uoun
ABisuz 8|qoN
pauwiopad uoungijleH gof ay; jo uoisnjouoa
8U3 v "0Q ‘AUnad pIaM 1B pajedo)

l13M NH L-€9-023V Youey S|l U}

je suonesado gMN pue Buljjup [euooalip
paje|dwoa Apuadal ( uoxngleH.)

*ou| ‘sao1nIag ABJsuz uoungllieH

Bueg Adaeds

NOoLENaImviH

Abisug

SIGON

skening [euld :ubiseq
Y UBld 2J0q|[aAA
NH./-9EQV S1B1S %9310 MOID :[ISM\
(avd 9€ 21.1S ¥9su) MoID) MEIH-NLL-9E 09S 8lS
(€8 AVYN) 09 “Auno) plem 3oafoid




Noble Energy

Weld County, CO (NAD 83)
Sec. 36-T7N-R63W (Crow Creek State 36 PAD)
Crow Creek State AC36-77HN - A1

Design: Final Surveys

Sperry Drilling Services

Final Survey Report

22 October, 2013

Well Coordinates: 1,435,519.36 N, 3,309,147.53 E (40° 31' 24.89" N, 104° 23' 16.58" W)
Ground Level: 4,788.00 usft

Local Coordinate Origin: Centered on Well Crow Creek State AC36-77HN - Slot A1
Viewing Datum: KB=24"' @ 4812.00usft (H&P 315)
TVDs to System: N
North Reference: Grid
Unit System: API - US Survey Feet - Custom

Geodetic Scale Factor Applied
Version: 5000.1 Build: 70

HALLIBURTON



HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Crow Creek State AC36-77HN - Final Surveys

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(usft) °) ©) (usft) (usft) (usft) (usft) (°/100usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
327.00 0.60 246.17 326.99 -0.69 -1.57 -0.54 0.18
600.00 0.70 273.27 599.98 -1.17 -4.54 -0.75 0.12

Tie-On to Surface Gyros @ 600.00ft

716.00 0.65 264.12 715.97 -1.20 -5.90 -0.65 0.10

First MWD Survey @ 716.00ft

808.00 0.22 275.44 807.97 -1.24 -6.60 -0.62 0.47

900.00 0.54 240.39 899.96 -1.44 -7.15 -0.76 0.41

993.00 0.17 254.08 992.96 -1.69 -7.66 -0.97 0.41
1,085.00 0.35 264.03 1,084.96 -1.76 -8.07 -1.00 0.20
1,179.00 0.48 266.25 1,178.96 -1.81 -8.75 -0.99 0.14
1,273.00 0.92 260.53 1,272.95 -1.96 -9.89 -1.03 0.47
1,365.00 0.52 246.03 1,364.94 -2.25 -11.00 -1.22 0.47
1,458.00 0.66 243.40 1,457.94 -2.66 -11.86 -1.55 0.15
1,553.00 0.57 250.84 1,5562.93 -3.06 -12.80 -1.86 0.13
1,648.00 0.38 236.83 1,647.93 -3.39 -13.51 -2.12 0.23
1,743.00 0.09 178.89 1,742.93 -3.64 -13.77 -2.34 0.36
1,838.00 275 257.79 1,837.89 -4.20 -16.00 -2.69 2.88
1,933.00 .73 244.05 1,932.74 -6.03 -21.00 -4.05 1.31
2,028.00 4.67 246.07 2,027.49 -8.95 -27.32 -6.37 1.00
2,123.00 6.14 229.26 2,122.07 -13.84 -34.70 -10.54 2.26
2,218.00 8.31 230.84 2,216.31 -21.49 -43.88 -17.30 2.29
2,312.00 9.52 234.39 2,309.17 -30.30 -55.46 -25.00 1.41
2,407.00 11.32 243.04 2,402.60 -39.1 -70.16 -32.40 2.51
2,502.00 11.80 246.22 2,495.68 -47.25 -87.36 -38.90 0.84
2,597.00 13.66 250.64 2,588.34 -54.89 -106.84 -44.69 2.21
2,692.00 13.69 249.81 2,680.65 -62.49 -127.97 -50.28 0.21
2,787.00 13.41 246.96 2,773.01 -70.68 -148.66 -56.51 0.76
2,882.00 13.63 247.75 2,865.37 -79.23 -169.16 -63.11 0.30
2,976.00 13.78 249.08 2,956.70 -87.42 -189.87 -69.34 0.37
3,071.00 14.30 248.79 3,048.86 -95.70 -211.37 -75.58 0.55
3,166.00 13.13 248.31 3,141.15 -103.93 -232.34 -81.82 1.24
3,261.00 11.87 247.72 3,233.89 -111.63 -251.40 -87.70 1.33
3,356.00 11.48 249.06 3,326.93 -118.71 -269.27 -93.09 0.50
3,451.00 11.45 248.09 3,420.03 -125.61 -286.85 -98.32 0.21
3,546.00 11.46 245.49 3,5613.14 -133.04 -304.19 -104.10 0.54
3,641.00 12.67 245.51 3,606.04 -141.28 -322.26 -110.62 1.27
3,736.00 13.03 242.23 3,698.66 -150.58 -341.21 -118.12 0.86
3,831.00 14.00 240.34 3,791.08 -161.26 -360.68 -126.94 1.12
3,926.00 12.79 242.88 3,883.45 -171.74 -380.02 -135.57 1.42
4,021.00 9.98 240.64 3,976.57 -180.57 -396.56 -142.82 2.99
4,116.00 8.35 244.39 4,070.35 -187.59 -409.95 -148.56 1.83
4,211.00 7.09 237.53 4,164.49 -193.72 -421.12 -153.62 1.64
4,306.00 513 244.66 4,258.95 -198.69 -429.91 -157.74 221
4,400.00 2.35 241.44 4,352.74 -201.41 -435.40 -159.94 2.96
4,495.00 0.78 257.90 4,447.70 -202.47 -437.74 -160.78 1.70
4,780.00 1.36 216.78 4,732.66 -205.59 -441.66 -163.52 0.33
5,065.00 2.89 170.16 5,017.47 -215.38 -442 .46 -173.19 0.77
5,160.00 1.33 117.68 5,112.41 -218.25 -441.08 -176.18 2.45
5,254.00 1.09 355.65 5,206.40 -217.87 -440.18 -175.88 2.26
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HALLIBURTON

Noble Energy

Weld County, CO (NAD 83)

Design Report for Crow Creek State AC36-77HN - Final Surveys

Measured Vertical Vertical Dogleg
Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate
(usft) (°) (°) (usft) (usft) (usft) (usft) (°/100usft)

5,539.00 0.44 222.20 5,491.38 -215.97 -441.12 -173.91 0.50
5,824.00 1.00 418 5,776.37 -214.30 -441.67 -172.20 0.48
5,980.00 0.22 21.50 5,932.36 -212.67 -441.46 -170.59 0.51
6,106.00 9.06 350.33 6,057.82 -202.64 -443.04 -160.46 7.04
6,154.00 14.80 350.74 6,104.77 -192.86 -444 67 -150.56 11.96
6,201.00 20.21 355.08 6,149.58 -178.83 -446.33 -136.45 11.83
6,249.00 24.75 358.14 6,193.92 -160.52 -447.37 -118.12 9.76
6,296.00 27.65 0.52 6,236.09 -139.78 -447.59 -97.44 6.56
6,344.00 30.71 0.60 6,277.99 -116.38 -447.36 -74.17 6.38
6,391.00 34.06 0.20 6,317.68 -91.21 -447 .19 -49.12 714
6,439.00 36.26 359.69 6,356.92 -63.57 -447.22 -21.60 4.62
6,486.00 40.96 359.45 6,393.63 -34.25 -447 .44 7.61 10.01
6,534.00 46.22 0.34 6,428.39 -1.17 -447.49 40.55 11.03
6,581.00 49.71 3.10 6,459.85 33.71 -446.42 75.18 8.61
6,629.00 50.71 4.23 6,490.57 70.52 -444.06 111.61 2.76
6,676.00 54.47 5.05 6,519.12 107.72 -441.03 148.37 8.12
6,724.00 58.54 4.31 6,545.61 147.61 -437.77 187.78 8.58
6,771.00 64.88 1.75 6,567.87 188.91 -435.61 228.70 14.32
6,819.00 73.10 359.32 6,585.07 233.68 -435.22 273.23 17.76
6,866.00 77.07 358.89 6,597.16 279.08 -435.93 318.50 8.49
6,906.00 78.22 359.54 6,605.72 318.15 -436.47 357.45 3.28
6,952.00 81.40 0.42 6,613.86 363.42 -436.48 402.52 7.16
7,002.00 84.21 0.26 6,620.12 413.02 -436.19 451.88 5.64
Estimated: 7" Casing @ 7002' MD, 6620.12' TVD
7,068.00 87.93 0.05 6,624.64 478.85 -436.01 517.41 5.64
7,132.00 88.49 358.88 6,626.64 542.81 -436.61 581.15 2.03
7,227.00 91.26 358.54 6,626.85 637.78 -438.75 675.91 2.94
7,321.00 90.15 357.27 6,625.69 731.71 -442.18 769.74 1.79
7,416.00 89.08 358.86 6,626.33 826.65 -445.39 864.57 2.02
7,511.00 88.89 1.01 6,628.01 921.63 -445.50 959.14 2.27
7,606.00 88.55 2.16 6,630.13 1,016.56 -442.87 1,053.42 1.26
7,701.00 89.29 4.14 6,631.92 1,111.40 -437.65 1,147.36 2.22
7,796.00 90.34 5.73 6,632.23 1,206.04 -429.48 1,240.83 2.01
7,891.00 90.46 5.55 6,631.57 1,300.58 -420.14 1,334.08 0.23
7,986.00 89.41 2.00 6,631.68 1,395.36 -413.89 1,427.86 3.90
8,080.00 88.95 2.16 6,633.02 1,489.28 -410.48 1,521.07 0.52
8,175.00 87.29 358.70 6,636.14 1,584.21 -409.77 1,615.51 4.04
8,270.00 87.84 357.50 6,640.17 1,679.07 -412.91 1,710.25 1.39
8,365.00 91.23 357.58 6,640.95 1,773.97 -416.99 1,805.12 3.87
8,460.00 91.05 356.54 6,639.05 1,868.82 -421.86 1,900.01 M
8,555.00 92.37 357.29 6,636.22 1,963.64 -426.97 1,994.89 1.60
8,650.00 91.17 356.89 6,633.29 2,058.47 -431.79 2,089.76 1.33
8,745.00 90.71 356.80 6,631.73 2,153.31 -437.02 2,184.68 0.49
8,840.00 90.12 357.30 6,631.04 2,248.19 -441.91 2,279.59 0.81
8,935.00 88.36 358.94 6,632.30 2,343.12 -445.02 2,374.40 2.53
9,029.00 86.55 0.35 6,636.47 2,437.02 -445.61 2,467.95 2.44
9,124.00 88.24 1.06 6,640.79 2,531.91 -444 44 2,562.31 1.93
9,219.00 92.03 2.88 6,640.57 2,626.83 -441.17 2,656.52 4.43
9,314.00 92.99 3.41 6,636.41 2,721.60 -435.97 2,750.39 145
9,409.00 90.99 1.47 6,633.11 2,816.44 -431.93 2,844.44 293
9,504.00 91.20 0.54 6,631.29 2,911.41 -430.26 2,938.84 1.00
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

Design Report for Crow Creek State AC36-77HN - Final Surveys

Measured Vertical

Verticai Dogleg
Depth Inclination Azimuth Depth +N/-S +E[-W Section Rate
(usft) (°) ©) (usft) (usft) (usft) (usft) (°/100usft)
9,599.00 90.59 359.11 6,629.81 3,006.39 -430.55 3,033.44 1.64
9,694.00 90.52 358.71 6,628.89 3,101.37 -432.36 3,128.17 0.43
9,789.00 87.19 357.92 6,630.79 3,196.30 -435.15 3,222.95 3.60
9,884.00 87.16 359.22 6,635.47 3,291.15 -437.52 3,317.61 1.37
9,979.00 87.11 358.88 6,640.22 3,386.02 -439.09 3,412.21 0.36
10,074.00 90.25 0.07 6,642.41 3,480.98 -439.96 ’ 3,506.83 3.53
10,16..00 88.58 359.27 6,643.38 3,575.97 -440.51 3,601.46 1.95
10,264.00 88.71 359.84 6,645.62 3,670.94 -441.25 3,696.08 0.62
10,359.00 90.43 0.53 6,646.33 3,765.93 -440.94 3,790.63 1.95
10,453.00 90.25 0.86 6,645.78 3,859.92 -439.80 3,884.11 0.40
10,548.00 89.29 359.69 6,646.16 3,954.92 -439.34 3,978.65 1.59
10,643.00 88.40 359.87 6,648.07 4,049.89 -439.71 4,073.25 0.96
10,738.00 88.95 1.47 6,650.27 4,144.86 -438.60 4,167.70 1.78
10,833.00 89.57 2.19 6,651.50 4,239.80 -435.56 4,261.94 1.00
10,928.00 89.35 3.46 6,652.39 4,334.68 -430.88 4,355.97 1.36
11,021.00 90.59 4.91 6,652.44 4,427.43 -424.09 4,447.68 2.05
Final MWD Survey @ 11021.00ft
11,083.00 90.59 4.91 6,651.80 4,489.20 -418.79 4,508.69 0.00
Straight Line Proj @ 11083' MD, 6651.80' TVD
Design Annotations
Measured Vertical Local Coordinates
Depth Depth +N/-S +E/-W Comment
(usft) (usft) (usft) (usft)
600.00 599.98 -1.17 -4.54 Tie-On to Surface Gyros @ 600.00ft
716.00 715.97 -1.20 -5.90 First MWD Survey @ 716.00ft
11,021.00 6,652.44 4,427.43 -424.09 Final MWD Survey @ 11021.00ft
11,083.00 6,651.80 4,489.20 -418.79 Straight Line Proj @ 11083' MD, 6651.80' TVD
Vertical Section Information
Angle Origin Origin Start
Type Target Azimuth Type +N/_S +EI-W TVD
(°) (usft) (usft) (usft)
Target Crow Creek State 354.65 Slot 0.00 0.00 0.00
AC36-77HN_Rev A0_BHL
Tgt
Survey tool program
From To Survey/Plan Survey Tool
(usft) (usft)
327.00 600.00 Surface Gyros Flexi-Shot
716.00 6,952.00 MWD Surveys - Vert/Build MWD
7,068.00 11,021.00 MWD Surveys - Lateral MWD
Casing Details
Measured Vertical Casing Hole
Depth Depth Name Diameter Diameter
(usft) (usft) (") (")
7,002.00 6,620.12 Estimated: 7" Casing @ 7002' MD, 6620.12' TVD 7 8-3/4
22 October, 2013 - 10:34 Page 4 of 6 COMPASS



HALLIBURTON

Noble Energy
Weld County, CO (NAD 83)

Design Report for Crow Creek State AC36-77HN - Final Surveys

Welibore Targets
Target Name Dip Dip

-hiymiss target  Angle  Dir. TVD
- Shape ) ©) (usft)

Crow Creek State AC3  0.00 0.00 0.00
- actual wellpath hits target center
- Polygon
Point 1
Point 2
Point 3
Point 4
Point 5

Crow Creek State AC3  0.00 0.00 0.00
- actual wellpath hits target center
- Polygon
Point 1
Point 2
Point 3
Point 4
Point 5

Crow Creek State AC3  0.00 0.00 5,985.63

+N/-S

+El-W Northing Easting
(usft) (usft) (usft) (usft) Latitude Longitude
0.00 0.00 143551936  3,309,147.53  40°31'24.888 N  104° 23' 16.584 W
0.00 161.00 -1,293.00  1,435680.35  3,307,854.57
0.00  4,528.00 -1,279.00  1,440,047.22  3,307,868.57
0.00  4675.00  3,109.00  1,440,19421  3,312,256.43
0.00 25500  3,185.00  1,435774.35  3,312,332.43
0.00 161.00 -1,293.00  1,435680.35  3,307,854.57
0.00 0.00  1435519.36  3,309,147.53  40°31'24.888 N  104° 23' 16.584 W
0.00 -299.00 -1,753.00  1,435220.37  3,307,394.58
0.00 498800 -1,739.00  1,440,507.20  3,307,408.58
0.00 513500 3569.00  1,440,654.20  3,312,716.41
0.00 -205.00  3,645.00  1,435314.37  3,312792.41
0.00 -299.00 -1,753.00  1,435220.37  3,307,394.58
-195.00 43500  1,435324.37  3,308,712.54  40°31'23.015N  104° 23' 22.248 W

- actual wellpath misses target center by 17.10usft at 6034.48usft MD (5986.79 TVD, -210.68 N, -441.72 E)

- Circle (radius 35.00)
Crow Creek State AC : 270.40 0.18 6,625.92

- Rectangle (sides W16.00 H70.00 D3,967.71)
Crow Creek State AC3  0.00 0.00 6,653.62

- Point

Directional Difficulty Index

523.20
- actual wellpath misses target center by 3.52usft at 7112.34usft MD (6626.09 TVD, 523.16 N, -436.29 E)

4,490.79
- actual wellpath misses target center by 2.95usft at 11083.00usft MD (6651.80 TVD, 4489.20 N, -418.79 E)

-432.77

-420.48

1,436,042.54 3,308,714.77 40°31'30.111 N 104° 23'22.103 W

1,440,010.01 3,308,727.06 40°32'9.312N  104° 23'21.300 W

Average Dogleg over Survey: 1.95 °/100usft Maximum Dogleg over Survey: 17.76 °/100usft at 6,819.00
usft
Net Tortousity applicable to Plans: 0.90 °/100usft Directional Difficulty Index: 6.275
Audit Info
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Noble Energy
HALLIBURTON Weld County, CO (NAD 83)

North Reference Sheet for Sec. 36-T7N-R63W (Crow Creek State 36 PAD) - Crow
Creek State AC36-77HN -

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

Vertical Depths are relative to KB=24"' @ 4812.00usft (H&P 315). Northing and Easting are relative to Crow Creek State AC36-77HN - Slot A1
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: 3,000,000.00usft, False Northing: 1,000,000.00usft, Scale Reduction: 0.99996816

Grid Coordinates of Well: 1,435,519.36 usft N, 3,309,147.53 usft E
Geographical Coordinates of Well: 40° 31' 24.89" N, 104° 23' 16.58" W
Grid Convergence at Surface is: 0.72°

Based upon Minimum Curvature type calculations, at a Measured Depth of 11,083.00usft
the Bottom Hole Displacement is 4,508.69usft in the Direction of 354.67° (Grid).

Magnetic Convergence at surface is: -7.67° (26 September 2013, , BGGM2013)

G

MagneticModel: BGGM2013
T M Date: 26-Sep-13
Declination: 8.39°
Inclination/Dip:  67.12°
Field Strength: 52923

Gikd Northis 0.72° East of True North (Gid Convergence)
Magnetic Northis 8.39° East of True North (Magnetic Declination)
Magnetic Northis 7.67° East of Gid North (Magretic Convergence)

Toconvert a True Direction to a Gid Direction, Subtract 0.72°
Toconvert a Magnetic Direction to a True Direction, Add 8.39° East
To convert a Magnetic Direction to a Gid Direction, Add 7.67°
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