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Survey Report

- Apache Corporation

- Eddy County, NM (NAD27 NME)
-~ Crow Federal

" H#37H

.. WB1/Job #1410976

. {'Surveys (Capstar 114)

" Eddy County, NM (NAD27 NME) T
Map System: us State Plane 1927 (Exact solution)
Geo Datum: NAD 1927 (NADCON CONUS)
Map Zone: New Mexico East 3001
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“ Crow Federal

i3 !te__ e

From: Map ' Easting: 643,906.80 usft Longitude: 103° 51' 53.16680 W

Site Position: Northing: 671,130.90 usft Latitude: 32°50'38.92796 N ]
|
Position Uncertainty: 0.00 usft _ Slot Radius: 13-3/16 Grid Convergence: 025° |
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Well Position +N/-S 0.00 usft Northing: - 676,528.70 usfl Latitude: 32° 51'32.32873 N
+EI-W 0.00 usft Easting: 644,151.00 usft Longitude: 103° 51° 50.02332 W
Position Uncertainty 0.00 usft Wellhead Elevation: usfi Ground Level: 3,930.00usft
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Survey Report

Apache Corporation

“*Well #37H .
;. Eddy County, NM (NAD27 NME) KB @ 3941.00usft (Capstar 114)
- {Crow Federal KB @ 3941.00usft (Capstar 114)
. Y#37H Grid
" WB1/Job #1410976 Minimum Curvature
-t Surveys (Capstar 114)

GCR DB v5000

era based gyro multisho
10,009.00 Phoenix MWD Survey (WB1/Job #141097 PHX+MWD+BGGM PHX+MWD+BGGM v3:standard declination

(o

e Tl ¥ Sea -t AR as S b Bt A
] 0.80 101.82 5.91 0.00 676,526.08 644,156.93
Tie-on to Gyrodata Gyro Survey
739.00 Q.70 45.20 -3,202.05 738.95 -2.41 7.93 7.91 . .0.40 676,526.59 644,158.93
First Phoenix Survey"
871.00 - 0.90 16.90 -3,070.07 870.93 -0.55 8.80 8.80 0.33 676,528.15 644,159.80
999.00 - 1.00 24,70 -2,942.08 998.92 1.43 9.56 9.57 0.13 676,530.13 ~  644,160.56
1,127.00 1.20 36.20 -2,814.11 1,126.89 . 353 10182 10.84 0.23 676,532.23 644,161.82
1,256.00 0.50 45.20 -2,685.12 1,255.88 5.01 12.02 12.05 0.55 676,533.71 644,163.02
1,384.00 1.20 35.40 -2,557.14 1,383.86 6.50 13.19 . 13.23 056 . 676,535.20 644,164.19
1,513.00 - 1.20 62.40 -2,428.16 1,5612.84 8.23 15.17 15.22 0.43 676,536.93 644,166.17
1,641.00 1.40 94.30 -2,300.19 1,640.81 8.73 17.92 17.98 0.58 676,537.43 644,168.92
1,769.00 1.50 105.40 -2,172.24 1,768.76 8.17 21.09 2115 0.23 676,536.87 644,172.09
1.898.00 0.50 110.40 -2,043.26 1,897.74 7.52 -23.25 23.30 0.78 676,536.22 644,174.25
2,026.00 0.60 256.00 -1,915.26 2,025.74 717 23.12 23.17 0.82 676,5635.87 644,174.12
2,154.00 0.70 25540 -1,787.27 2,153.73 6.81 21.71 21.76 0.08 676,535.51 644,172.71
2,282.00 1.10 282.00 -1,659.28 2,281.72 6.87 19.75 19.80 0.44 676,535.57 644,170.75
2,411.00 1.20 285.70 -1,530.31 2,410.69 7.49 17.24 17.29 0.10 676,536.19 644,168.24
2,539.00 - 1.30 284.30 -1,402.34 2,538.66 8.21 14.55 14.60 - 0.08 676,536.91 644,165.55
2,667.00 1.10 . 273.10 -1,274.37 2,666.63 8.64 11.91 11.97 0.24 676,537.34 644,162.91
2,796.00 - 1.30 286.80 -1,145.40 2,795.60 9.13 . 9.27 9.34 Q.27 676,537.83 644,160.27
2,924.00 . 0.90 282.50 ~-1,017.42 2,923.58 9.76 6.90 6.97 0.32 676,538.46 644,157.90
3,052.00 1.40 276.50 -889.45 3,051.55 10.16 4,37 4.44 0.40 676,538.86 644,155.37
07/08/14 3:33:16PM Page 3 COMPASS 5000.1. Build 70




Survey Report

. _ ":Apache Corporation ERCIEC - ‘Reference:.. -iWell #37H
. Eddy County, NM (NAD27 NME) S PR

- - %Crow Federal
T H#3TH

“ Minimum Curvature
~..GCR DB v5000

sting
(SR

3,181.00 1.30 " 275.00 76048 318052 1046 194 , 0.08 67653916 . 644,152.34
3,300.00 0.70 261.90 632,50 3,308.50 10.48 -0.88 -0.81 0.50 676,539.18 644,150.12
3,457.00 0.60 299.40 -484.51 3,456.49 10.73 2.45 237 0.29 676,539.43 644,148.55
3,556.00 0.70 307.60 -385.52 3,555.48 11.36 -3.38 -330 0.14 676,540.06 644,147.62
3,687.00 0.50 325.00 25452 3,686.48 12.31 434 -4.26 0.20 676,541.01 644,146.66
3,816.00 0.20 334.80 -125.53 3,815.47 12.98 476 -4.67 0.24 676,541.68 644,146.24
394400 0.30 123.70 247 3,043.47 12.99 457 -4.49 0.38 676,541.69 644,146.43
4,072.00 0.50 11020 130,47 4,071.47 12.62 377 -3.69 0.17 676,541.32 644,147.23
4,200.00 0.40 9360 - 268.47 4,199.47 12.39 -2.80 o 0.13 676.541.09 644,148.20
4,329.00 0.60 132.90 387.46 4,328.46 11.91 186 178 0.30 676,540.61 644,149.14
4,457.00 0.80 141.40 515.45 4,456.45 10.75 -0.81 074 018 ° 676,539.45 644,150.19
4,585.00 0.80 146.10 643.44 4,584.44 9.31 0.25 0.31 0.05 676,538.01 644,151.25
4,714.00 0.90 144.30 77243 . 4713.43 7.74 134 139 0.08 676.536.44 644,152.34
4,842.00 0.90 144.80 900.41 4,841.41 6.10 2.51 255 0.01 676,534.80 644,153.51
4,970.00 1.00 137.00 1,028.39 4,969.39 447 3.85 388 013 676,533.17 644.154.85
5,098.00 0.80 143.60 1,156.38 5,097.38 293 514 5.16 018 676,531.63 644,156.14
5,244.00 0.70 154.90 1,302.36 5.243.36 1.30 6.12 6.13 - 012 676,530.00 644,157.12
5,347.00 4.80 95.50 1,405.23 5,346.23 0.32 10.68 10.68 435 676,520.02  644,161.68
5,390.00 8.80 90.40 1,447.92 5,388.92 0.12 15.76 15.76 9.40 676,528.82 644,166.76
5,433.00 1360 86.10 1,490.09 5.431.00 0.44 24.10 24.10 11.32 676,529.14 644,175.10
5,468.00 15.40 92.10 1,523.98 5,464.98 0.55 32.85 32.86 6.69 676,529.25 644,183.85
5,518.00 19.00 94.30 1,571.73 5,512.73 -0.30 47.61 a1 7.32 676,528.40 644,198.61
5,561.00 24.10 92.00 1,611.71 5,552.71 143 63.37 63.36 12.02 676,527.57 644,214.37
5,604.00 30.60 89.10 1,649.89 5,590.89 .27 8311 83.10 15.43 676,527.43 644,234.11
5,647.00 37.20 88.70 1,685.56 5,626.56 -0.80 107.08 107.07° 1536 676,527.90 644,258.08
5,690.00 43.60 " 89.90 1,718.20 5,659.29 -0.48 134.93 134.92 14.99 676,528.22 644,285.93
5,732.00 50.40 91.30 1746.92 5,687.92 -0.82 16562 . 16561 16.37 676,527.88 644,316.62

07/08/14 3:33:16PM Page 4 . . COMPASS 5000.1 Build 70




#37H

7 WB1/Job #1410976
Surveys (Capstar 114)

" 5,775.00
5,818.00
5,861.00

5,904.00
5,946.00
5,989.00
6,032.00
6,117.00

6,245.00
6,374.00
6,502.00
6,629.00
6,758.00

6.,886.00
7,017.00
7,148.00
7,276.00
7,405.00

7,533.00
7,661.00
7,789.00
7.918.00
8,046.00

8,174.00
8,303.00
8,431.00
8,559.00

. - . Apache Corporation
.Eddy County, NM (NAD27 NME)
.+ Crow Federal

56.80
63.50
70.60

77.80
84.60
87.20
86.80
87.60

88.60
89.10
89.30
88.90
88.60

88.20
88.30
88.30
88.50
87.90

87.50
86.10
86.90
88.20
88.50

89.50
89.10
89.40
89.10

Survey Report

Well #37H

KB @ 3941.00usft (Capstar 114)
KB @ 3941.00usft (Capstar 114)
Grid

Minimum Curvature

n
e
5,713.42 -2.01 644,351.19
1,793.81 5,734.81 -3.77 237.43 237.40 15.59 676,524.93 644,388.43
1,810.57 5,751.57 -5.63 276.95 2786.91 16.52 676,523.07 644,427.95
1,822.27 5,763.27 . =7.51 318.26 318.20 16.74 676,521.19 644,469.26
1,828.69 5,769.69 -9.36 359.70 359.63 16.19 676,519.34 644,510.70 ,
1,831.76 5,772.76 -11.04 402.55 : 402.47 6.16 676,517.66 644,553.55
1,834.01 5,775.01 -12.43 445.47 445.38 1.16 676,516.27 - 644,596.47
1,838.17 5,779.17 -16.24 6530.32 » 530.21 1.05 676,513.46 644,681.32
1,842.41 5,783.41 -20.26 658.15 658.00 0.82 676,508.44 644,809.15
1.845.00 5,786.00 -24.54 787.05 786.87 . 0.87 676,504.16 644,938.05
1,846.79 . 5,787.79 -25.10 915.03 914.84 1.80 676,503.60 645,’066.03
1,848.78 5,789.78 -22.11 1,041.98 1,041.80 0.78 676,506.59 645;192.98
1,851.60 5,792.60 - -17.83 1,170.88 1,170.73 0.28 676,510.87 ©645,321.88
1,865.17 5,796.17 -13.03 1,298.74 1,298.62 0.32 ©676,515.67 645,449.74
1,859.17 5,800.17 -8.46 1,429.59 1,429.50 0.46 676,520.24 645,580.59
1.863.06 5,804.06. -4.00 1,560.46 1,560.40 0.38 676,524.70° 645,711.46
1,866.63 5,807.63 0.80 1,688.32 1,688.29 < 017 676,529.50 645,839.32
1.870.68 5,811.68 5.18 1,817.18 1,817.17 0.52 676,533.88 ©£45,968.18
1,875.82 5,816.82 9,20 1,945.01 1,945.03 0.31 676,537.90 646.,096.01
1,882.96 5,823.96 12.32 2,072.77 2,072.81 1.26 676,541.02 646,223.77
1,890.78 5,831.78 12.77 2,200.53 2,200.56 - 1.40 676,541.47 646,351.53
1,896.29 5,837.29 R 10.97 2,329.39 2,329.42 14.05 676,539.67 646,480.39
1,899.98 5,840.98 9.29 2,457.33 2,457.34 0.46 676,537.99 646,608.33
1,902.21 5,843.21 8.96 2,585.31 2,585.31 0.95 876,537.66 " 646,736.31
1,903.79 5,844.79 10.42 2,71429 - 2,714.30 0.76 676,539.12 © 646,865.29
1,905.47 5,846.47 _ 12.77 2,842.26 2,842.28 . 0.25 676,541.47 646,993.26
1,907.14 ) 5,848.14 15.67 2,970.21 - 2,870.25 0.52 676,544.37 647,121.21

07/08/14 3:33:16PM
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Survey Report

. ~Apache Corporation
."_:Eddy County, NM (NAD27 NME) ' Y
-..-Crow Federal

Well #37H
KB @ 3941.00usft (Capstar 114)
KB @ 3941.00usft (Capstar 114)

.- HITH Grid
.2t WB1/Job #1410976 Minimum Curvature
#GCR DB v5000

. "z*Surveys (Capstar 114)

R 2 L

(usft)y, [T 20y
1,908.72 19.72 3,099.14
8,819.00 90.10 88.80 1,909.17 5,850.17 23.38 3,230.08 3,230.17 0.76 676,552.08 647,381.08
8,947.00 89.00 87.80 1,910.18 5,851.18 27.18 3,368.02 3,358.13 1.16 676,555.88 647,509.02
9,076.00 86.90 89.50 1,914.79 5,855.79 30.22 3,486.89 3,487.01 2.09 676,558.92 647,637.89
9,207.00 87.10 90.90 1.921.65 5,862.65 29.76 3,617.71 3,617.82 1.08 676,558.46 647,768.71
9,336.00 88.80 90.80 1,926.26 5,867.26 27.85 3,746.60 3,746.71 1.32 676,556.55 647,897.60
9,464.00 ) 90.10 90.90 - - 1.927.49 5,868.49 25.95 3,874.58 3,874.67 1.02 676,554.65 - 648,025.58
9,695.00 90.10 90.50 1.927.26 -5,868.26 24.35 4,005.57 4,005.64 0.31 676,553.05 . 648,156.57
9,724.00 89.60 90.20 1,927.60 5,868.60 23.56 4,134.57 4,134.63 0.45 676,552.26 648,285.57
9,852.00 89.40 90.30 1,928.72 5,869.72 23.00 4,262.56 4,262.62 0.17 676,551.70 648,413.56
9,940.00 89.80 91.00 1,929.33 5,870.33 22.00 4,350.55 4,350.60 - 092 676,550.70 648,501.55
Final Phoenix Survey ' -
10,009.00 89.80 91.00 1,929.57 5.870.57 20.80 4,419.54 4,419.58 0.00 676,549.50 648,570.54

Projection to TD

TR, VAT TR B v e R =

EhN,

UL 3 : RETE
560.00 559.95 Tie-on to Gyrodata Gyro Survey

739.00 738.94 2.1 First Phoenix Survey
9,940.00 5,870.33 22.00 4,350.55  Final Phoenix Survey

10,009.00 5,870.57 20.80 4.419.54  Projection to TD

07/08/14 3:33:16PM Page 6 ) COMPASS 5000.1 Build 70




APACHE CORPORATION
WELLBORE DIAGRAM AND INFORMATION

Well.Name: Crow Federal #37H Field: Cedar Lake

Date: 10/29/2014 State: New Mexico
County: Eddy Spud Date: 6/7/2014
WRRTRIRY i 1T :muwmmmuﬁ‘aﬂr rwr«-‘ vaes ) Surface: ‘ 995’ FSL & 525’ FW
@; ; - Lot M, Sectlon 3, T-17-S, R-31 E
Hole Slze i . Eddy County, New Mexxco
=17- 1/2”E BHL: ‘ 986° FSL & 337’ FEL
' ' ,LotP SectnonS T—17 S, R-31-E.
S _ ~ Eddy County, New Mexu:o o
F@% Y Elevation: 3,930°
; KB: 11’
R 7 “TMD: 10,009° .
A& Sl i API#: 30-015-42142
k ;.

4 '
.
2 13-3/8” 48# H-40 STC csg set @ 658’

.er Cmt w/ 920 sx (Circ Surf)
2

Hole Size 9 ;

= 12-114" 50 i
Al

9-5/8” 364# J-55 esg set @ 3,507’

Wi Cmt w/ 1,410 sx (Circ Surf)

,3“ i

i B »
Hole Size = L?M

8-3/4”to LP g&

=,

T
255

\t;t & 4ot

% %
1 £ Tapered Casing String:
, \ B 77 294 1L-80 LTC csg to x-over @ 5,321’
@ ';, Tapering to 5-1/2” 20# L-80 LTC set @ 10,002’

KOP = 5,347’ Cmt w/ 765 sx (TOC @ 125°)

Hole Size in
Lateral = 7-7/8” .
Packer sleeve assembly interval: 6,166-9,834’

PBMD = 9,980°
TMD = 10,009




Hydraulic Fracturing Fluid Product Component information Disclosure

V28 424 323
o0

Op;erator" Carrier :

-88: 5438% i

HCI, 10.1 - 15% H%f‘g';eés | Acidizing . :List'ed with Chemicals in Ingredients N/A 2.0986%|SmartCare Product
Superset-W, 55 gal|. Baker ictivator © © 7 |Listed with-Chemicals indngredient : L 0:0638%|

drum. ~ - . _Hughes -}~ 7. - © R N _ : L

Alpha 125 H%Zﬁs Biocide listed with'Chemicals in Ingredients 0.0171%|SmartCare Produ| ~
gg y?%arz g?ngeat' Hia(;;e;s,.* Clay.Control - . - - - |listed with Chemicals in‘Ingredients | -0.0883%|SmariCare Product.

‘ Baker ) . S '
Ci-27 Corrosion Inhibitor Listed with Chemicals in Ingredients N/A 0.0034%
Hughes .

FRW-18". - - .| [Baker. Eﬁctibnr,RedQQE}' . i;»’}f.fsted w:th Chemlcals in- lngredlents“.-.;,
CaesEs o Hughesy i U T T ) -

{SmartCare Progugt;

Ferrotrol 280L HE;Z';Z; fron Control Listed with Chemicals in quredients N/A 0.0063%
NE-3533OQItote HBufq';zs Non-emulsnﬁer S lsted wrthChemlcalsmlngred:ents k 1 00039%

Sand, White, 40/70 HBUZI:;S Proppant ) Listed with Chemicals in Ingredients -~ N/A 3.2111%
rsnaer;?'t”Whlte_ 100. . HBuE:;}l(weers . Proppan{ ~. .:‘ ; : | lsted wnh Chemlicals in- Ingredlents : N/A R SR 33748% :

File: Crow Federal Com 37H -30015421420000.xIs
Page 10f 3

Report Date: 11/24/2014




IFiuid Composition:

Proppant

2.3336%

|surtactart 7. -

050

Chemical
-fingredients

0.006298%

2. 000000000%

~0.001889%

: ‘00000000 9

0.004528%

T68551-12-2

4 000000000%

0.003623%

B

Al

} - Fer s
Alcohols ethoxylated
k;

£

. -19003-35:47 1

-5-5.000000000%) =

. B - .|Amines;Unsatd.-alkyl; ethoxylated .-~ 168155:39-5: . . il 2:000000000%] 5. .07001811%
Ammonium Chloride ' 12125-02-9 3.000000000% 0.002834%
. - s|Ammonium’tydroxides. T S1336:21:6¢ o & |0 -57000000000% x5 -#0.000315%): - T
Benzenesulfonic acid,
ﬁexadecyl(sulfophenoxy)— dlsodxum salt 65143-89-7 2.000000000% 0.000078%
L i -{Choline Chloride ™« 77~ .= Lyt T - 1674840 7 1. *75.000000000%].." . - 1 0:066197%] .~
Crystalline Silica (Quartz) 14808-60-7 100.000000000% 6.580632%
P " - -~ Cupric Chioridé; '« - 3% IT447:39%4 7 T ] T 51000000000% w7 C20.000315%) -
Ethanol 64-17-5 10.000000000% 0.009057%
fFattyAcids o - 0 Tt L 8A790:42:8 . T ] ©30:000000000%-. - -7 ~.0.001018%}7 .
Formaldehyde 50-00-0 0.050000000% 0.000002%
|Glutaraldéhyde. .. " %, . " -~ [111230:87 .7 [ 7307000000000%]| - .. 0:005128%]: . . . 1
Hexamethylenetetramme 100-97-0 0.010000000% 0.000233%; . iy
i " ¢ *|kydrochloric Acidt” "5 T S |{7647-0120. 1 27151000000000%)- . © T 20:314546%) .. T
Hiydrotreated nght Dlstlllate 64742-47-8 _30.000000000%| _ 0.028335%
- e = |Methanol - "~ - SR e[ 67eee T e S £607000000000%] 5 10:03397 8% ) - -
¢ -{Nonianic iLOl ester 68400- 71-5 25.000000000% 0.000974%
v ‘ ST e .| Oleamide DEA ., - ity it - 1932835 - o £ . 2{000000000%)|: 7 7 10:001889%) 5
Qilefin 64743-02-8 5.000000000% 0.000170% '
K ... :|RhenolicResint E : 504185875 o T L T

PolL(OxyethylenJ Nonylphenol Ether ‘

9016459

50 000000000%

0031900%"

; Poly (acrylam de-
1sodium’ salt

30 ooooooooo%

" [Rolyoxyalkylenes

68951-67-7

' 30 000000000%

_0. 001018%

File: Crow Federal Com 37H -30015421420000.xis

Page 20f 3

5:000000000%]--. "<

R * & +.; ““|PolyoxythyleneiSorbitan Monoolaate 3 - 190056565, - -0:500000000%} “10:000872%)] . = o oo
A Bropargyl Alcohol 107-19-7 10.000000000% 0.000339%
A : r7|RropylengiGlyeol: T 1, ‘ E

~07000584% [~

Report Date: 11/24/2014



Fluid Composition:

Shal
5%k

2 & P

Silicon Dioxide (Silica Sand). 14808-60-7 97.000000000% 2.261783%
- oo “ISodiunt CHioride” ©*. io .t oo | 7647:14:6 o ) - 151000000000%) 7 - 01004740%) b o Lt
Sodium lauriminodipropionate - [14960-06-6 1.000000000%)| 0.000039% _ _
a Lo i S F T | Sodiam octylimodipropionater, . i {94441:02:6.¢ - " -~ 7 3.000000000%!- 0 L (01000147 %l T T e
Sorbitan Monooleate 1338-43-8 - 0.500000000% 0.000472% -
¥ | Thiourea:Polymer.~  « S Fr T 5016852724917 0 T S -300:000000000%)r 7. .01
Water . ' : 85.000000000%

* Total Water-\/olume sources may include fresh water, produged water, and/or recycled water
** Information’is based on the maximum potential for concentration and thus the total may be over 100%

All component information listed was obtained from the supplier's Material Safety‘Data Sheets (MSDS). As such, the Operator is not responéible for inaccurate and/or incomplete information. -
Any questions regarding the content of the MSDS should be directed to the supplier who provided it. The Occupational Safety and Health Administration’s (OSHA) regulations govern the

criteria for the disclosure of this information. Please note that Federal Law protects "proprietary”, "trade secret", and "confidential business information” and the criteria for how this information
is reported on an MSDS is subject to 29 CFR 1910.1200(i) and Appendix D.
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