
VES 

March 2, 2015 

Concho Resources, Inc. 
One Concho Center 
600 W. Illinois Avenue 
Midland, Texas 79701 

OIL CONSERVATION 

AY ,' ? / I , ; 

RECEIVED 

Attn: Kanicia Castillo 

RE: Churchmouse 1 Fed Com 18H 

Please find enclosed a copy of the survey from 0' to 3708' ran on the above 
referenced well. 

Sincerely 

Keith Mavelka 
Operations 

STATE OF TEXAS § 
§ 

COUNTY OF NUECES § 

This instrument was acknowledged before me on the _ day of 
A.D., 2015, by Keith Havelka. 

(Jennifer Ajyi Byerly VJ 0 
Njotary Public, State of Texas 

VES Survey International 
P.O. Box 261021 Corpus Christi, TX 78426 
T (361) 767-0602 F (361) 767-0612 
www.vessurvey.com 



Company: Concho 

Lease/Well: Churchmouse 1 Fed Com/18H 

Locat ion: S1 T17S R29E 

Rig Name: United 43 

State/County: New Mexico/Eddy 

Lat i tude: 32.86, Longi tude: -104.02 

GRID North is 0.17 Degrees East of True North 

VS-Azi: 0.00 Degrees 

SURVEY 
INTERNATIONAL 

Measured 
Depth 

FT 

Incl 
Angle 
Deg 

Drift 
Direction 

Deg 

Depth Reference : RKB = 12.5 

DRILLOG HA GYRO SURVEY CALCULATIONS 
Filename: gyro survey.ut 

Minimum Curvature Method 
Report Date/Time: 3/2/2015 /15:51 

VES Survey International 
Midland, TX 

4*32-563-5444 
Surveyor: Andrew Askew 

Churchmouse 1 Fed Com 18H / API 30-015-42917 

TVD 
FT 

+N/-S 
FT 

+E/-W 
FT 

Vertical 
Section 

FT 

ARTESIA DISTRICT 

MAY 0 7 20\5 

RECEIVED 

Closure 
Distance 

FT 

Closure 
Direction 

Deg 

Dogleg 
Severity 
Deg/100 

0.00 
100.00 
200.00 
300.00 
400.00 

0.00 

0.21 

0.65 

0.63 

0.68 

0.00 

277.81 

267.22 

213.59 

193.77 

0.00 

100.00 

200.00 

299.99 

399.98 

0.00 

0.02 

0.02 

-0.46 

-1.50 

0.00 

-0.18 

-0.93 

-1.80 

-2.25 

0.00 

0.02 

0.02 

-0.46 

-1.50 

0.00 

0.18 

0.93 

1.86 

2.70 

0.00 

277.81 

271.34 

255.62 

236.36 

0.21 

0.45 

0.58 

0.23 

500.00 

600.00 

700.00 

800.00 

900.00 

0.56 

0.24 

0.18 

0.19 

0.77 

259.97 

179.85 

294.59 

110.43 

58.04 

499.98 

599.98 

699.98 

799.98 

899.97 

-2.16 
-2.45 
-2.80 
-2.59 
-2.29 

-2.87 
-3.34 
-3.48 
-3.47 
-2.75 

-2.16 
-2.45 
-2.60 
-2.59 
-2.29 

3.59 
4.15 
4.35 
4.33 
3.58 

233.04 
233.75 
233.28 
233.27 
230.18 

0.68 

0.57 

0.35 

0.36 

0.67 

1000.00 

1100.00 

1200.00 

1300.00 

1400.00 

1.40 

1.31 

0.81 

0.66 

0.34 

86.09 

79.43 

96.34 

88.47 

74.46 

999.96 

1099.93 

1199.91 

1299.90 

1399.90 

-1.85 

-1.56 

-1.43 

-1.49 

-1.39 

-0.96 

1.38 

3.20 

4.49 

5.35 

-1.85 

-1.56 

-1.43 

-1.49 

-1.39 

2.08 

2.08 

3.51 

4.73 

5.53 

207.36 

138.44 

114.00 

108.36 

104.60 

0.80 

0.18 

0.58 

0.18 

0.34 

1500.00 

1600.00 

1700.00 

1800.00 

0.29 
0.21 
0.15 
0.08 

95.26 
66.90 
72.86 
74.78 

1499.90 -1.34 5.89 

1599.90 -1.29 6.32 
1699.90 -1.18 6.61 
1799.90 -1.12 6.81 
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-1.34 
-1.29 
-1.18 
-1.12 

6.04 
6.45 
6.72 
6.90 

102.79 
101.53 
100.11 
99.35 

0.12 
0.15 
0.06 
0.07 



Measured Incl Drift Vertical Closure Closure Dogleg 
Depth Angle Direction TVD +N/-S +E/-W Section Distance Direction Severity 

FT Deg Deg FT FT FT FT FT Deg Deg/100 

1900.00 0.27 68.42 1899.90 -1.02 7.10 -1.02 7.17 98.14- 0.19 

2000.00 
2100.00 
2200.00 
2300.00 
2400.00 

0.41 
0.06 
0.35 
0.30 
0.18 

60.89 
321.61 
94:21 
72.56 
340.53 

1999.89 
2099.89 
2199.89 
2299.89 
2399.89 

-0.75 
-0.54 
-0.52 
-0.47 
-0.24 

7.63 
7.91 
8.19 
8.75 
8.95 

-0.75 
-0.54 
-0.52 
-0.47 
-0.24 

7.67 
7.93 
8.20 
8.76 
8.95 

95.65 
93.92 
93.67 
93.06 
91.52 

D.14 
0.42 
0.39 
0.13 
0.36 

2500.00 
2600.00 
2700.00 
2800.00 
2900.00 

0.19 
0.19 
0.25 
0.44 
0.51 

25.17 
270.83 
45.68 
273.18 
272.89 

2499.89 
2599.89 
2699.89 
2799.89 
2899.88 

0.06 
0.22 
0.37 
0.54 
0.59 

8.96 
8.87 
8.86 
8.64 
7.81 

0.06 
0.22 
0.37 
0.54 
0.59 

8.96 
8.87 
8.87 
8.65 
7.83 

89.59 
88.60 
87.61 
86.40 
85.70 

0.14 
0.32 
0.40 
0.63 
0.08 

3000.00 
3100.00 
3200.00 
3300.00 
3400.00 

0.16 
0.44 
0.60 
0.49 
0.62 

251.37 
271.14 
295.08 
313.63 
316.59 

2999.88 
3099.88 
3199.88 
3299.87 
3399.87 

0.56 
0.53 
0.76 
1.27 
1.97 

7.23 
6.71 
5.86 
5.07 
4.39 

0.56 
0.53 
0.76 
1.27 
1.97 

7.25 
6.73 
5.90 
5.23 
4.81 

85.53 
85.51 
82.65 
75.90 
65.83 

0.37 
0.29 
0.26 
0.20 
0.13 

3500.00 
3600.00 
3708.00 

0.62 
0.26 
0.43 

296.16 
282.64 
297.65 

3499.86 
3599.86 
3707.86 

2.60 
2.89 
3.14 

3.52 
2.81 
2.22 

2.60 
2.89 
3.14 

4.38 
4.04 
3.84 

53.52 
44.19 
35.24 

0.22 
0.38 
0.18 
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VES Survey International 
Midland, TX 

432-563-5444 
Surveyor: Andrew Askew 

Churchmouse 1 Fed Com 18H / API 30-015-42917 

SURVEY 
INTERNATIONAL 

20-

Depth=3708.0, lnc=0.4, AzG=297.7 

~+ 0- Depth=0.0, lnc=0.0, AzG=0.0 
/ 

:.VDepth=2500.0, lnc=0.2, AzG=25.2 

ro 
o 

-W/+E 
V.E.S. Survey Date: 2/21/2015 



COG Operating LLC 

Well: Churchmouse 1 Federal Com Well No. 18H 
Site: Churchmouse 1 Federal Com 

Project: Eddy County, New Mexico 
Design: rev1 

Rig: United 43 

PRODIRECTIONAL 

Azimuths to Grid North 
True North: -0.17° 

Magnetic North: 7.22° 

Magnetic Field 
Strength: 48576.8snT 

Dip Angle: 60.60° 
Date: 2/21/2015 

Model: IGRF2010 

-4800 -4400 

I I, I I I I I I 

West{-)/East(+) (800 usft/in) 

-3600 -3200 -2800 -2400 

l l I l l i l I i i i i I i i i i I i i i 

-1600 

China Cat Federal Com 1 (Sun Exp) 

China Cat Federal-Com No. 1-Well.No. 1 

Churchmouse 1 Federal Com 

Survey projected to 8914:00 MD 
330 Hard line intercept 

Begin 91.00 lateral section 

@ 4260 I 

KOP Beg 

330 Hard line j 

-400 ~ 

r-0 f 

Surface Location: RKB=3672+12 @ 3684.00usft (United 43) 
US State Plane 1927 (Exact solution) 

New Mexico East 3001 
Northing Easting Latittude Longitude 

675674.30 596294.60 32.85711944 -104.01974887 

Total Correction (M => G) To convert a Magnetic Direction to a Grid Direction. Add 7.22° 

SECTION DETAILS 

Sec MD 
1 0.00 
2 3904.21 
3 4731.49 
4 8946.57 

Inc 
0.00 
0.00 

91.00 
91.00 

Azi 
0.00 
0.00 

269.98 
269.98 

TVD +N/-S +E/-W DIeg TFace VSect Annotation 
0.00 

3904.21 
4425.00 
4351.35 

^ 3600-

O 3900-
KOP Begin 117100' build 

330 Hard line intercept @ 4260 MD 

Begin 91.00 lateral section 

0.00 0.00 
0.00 0.00 

-0.14 -529.97 
-1.27 -4744.40 

ANNOTATIONS 

0.00 0.00 0.00 
0.00 0.00 0.00 KOP Begin 117100'build I 

11.00 269.98 529.97 Begin 91.00 lateral section/ 
0.00 0.00 4744.40 PBHL/TD 

TVD MD 
100.00 100.00 

3782.85 3783.00 
4220.83 4260.00 
4347.48 8914.00 

Inc 
0.21 
0.80 

42.77 
92.70 

Azi 
277.81 
309.80 
269.92 
269.10 

+N/-S +E/-W VSectDeparture Annotation 
0.02 -0.18 0.18 0.18 Gyro 
3.58 1.54 -1.54 28.63 Professional Directional Ltd MWD surve' 
4.55 -150.31 150.31 180.74 330 Hard line intercept @ 4260 MD 

-1.53 -4742.53 4742.53 4773.73 Survey projected to 8914.00 MD 

i i i i | i i i l | l I I I | I I I I | I I I I | I I I I | 

-300 0 300 600 900 1200 1500 

13:22, March 02 2015 

Survey projected to 8914.00 MD 

| I I I I | I I I I | I I I I | I I I I | I I I I | I I I I | I I I I | I 
1800 2100 2400 2700 3000 3300 3600 3900 

Vertical Section at 269.98° (600 usft/in) 

| I I I I | I I I I | I I I I 

4200 4500 4800 5100 



Ccmptny 

Project 

Site 

Well 

Wellbore 

De inn 

Project 

Map System: 

Geo Datum: 

Map Zone: 

OG Operating LLC ' V <*%. -

• Eddy County «New Mexico »fp-> # » » « i > 

hurchmou e 1 Federal Com " nJ? 

hurchmousei l F.e^eral Com WeJI No >18t-f 

)nginal Ho le* tfif*" V * * * ^ 

urvey ^Original Hole JJJ _ § j - a *^"?£r '>-

iEddy County ''New M e x i c o ^ 

US State Plane 1927 (Exact solution) 

NAD 1927 (NADCON CONUS) 

New Mexico East 3001 

Standard_report 

Lo i l Co ord in to Rofcronr o 

TVD Rofcrpnr p 

MD Rpfnrenro 

North Reference 

Sur / r y C lie i l lation Method 

D i t - h I T 

System Datum: 

PRODIRECTIONAL 

Well ChuTxhrnousI 1 federal Com Well N o ' J S H ' ^ / l 

RKB=3672M2 
U t t H 'fir '* 

RKB 3672 

>+12 @ 3684 OOusft (United A ^ ~ ~ r M W m M 
>+12 @ 3684 OOu ft (United 43) . % J < T » f [ J 

'Grff.-^c" ft y-¥ frJ^J' 
Minimum C u r v a t u r e ^ B " - ^ ^ ^ ^ ^ " a ^ J * * * 

DL4se,Nov0914j» ' V S j - f , f # * * % f * V - f / ' 9 - * j&">% t." 

.—u£%— 

Mean Sea Level 

Site 

Site Posit ion: 

From: 

Posit ion Uncertainty: 

Map 

0.00 usft 

Northing: 

Easting: 

Slot Radius: 

675,674.30 U s f t 

596,294.60 usft 

13-3/16 " 

Latitude: 

Longitude: 

Grid Convergence: 

32.85711944 
-104.01974887 

0.17 ° 

itPt, t ~-S"*3k 

Northing: 675,674.30 usft Latitude: 

Easting: 596,294.60 usft Longi tude: 

Wellhead Elevation: usft Ground Level: 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ S ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ - ^ . - . - . - - - - 3 - - - - - - - - - - . " _ - s . - - . j s . - - - • • - - j i ^ , 

' ZChurchmouse'1 Federal Com Well<No;i8H Surf Loc 350 FSL*180'FEL-'SectJ1 T17S-R29E Unit Pt £ •V.PII 
~ j £ ^ U U * — _ _ _ _ 

Well Posit ion 

Posit ion Uncertainty 

+N/-S 

+E/-W 

0.00 usft 

0.00 usft 

0.00 usft 

ISI l l i 
32.85711944 

-104.01974887 

3,672.00 usft 

WHIhorc 

Maqnetic 

3*riginal?HoleS 

Model Name 

IGRF2010 
IGRF2010 

Sample Date 

2/11/2015 
2/21/2015 

~ i r l inat ion 

7.39 
7.39 

Dip Angle 

60.60 
60.60 

Field Strength 

48,580 
48,577 

Design 

Audi t Notes: 

Version: 

Vertic al Section 

1.0 

iriginallHole 

Phase: 

Depth From (TVD) 

0.00 

ACTUAL 

+N/-S 

(usft) 

0.00 

Tie On Depth: 

+ E / W ~ 

(usft) 

0.00 

0.00 

Direction 

269.98 

3/2/2015 1:21:33PM Page 1 COMPASS 5000.1 Build 65 



Standard_report PRODIRECTIONAL 

t Company 

'-Project 

OG Opera t in fLLCj . 

:ddy:GountyiNew Mexico 

I Dc ign 

' hurchmou e 1 Federal Com *• 

Churchmouse 1 Federal Com Well No*18H. 

?ng,nal Hole - > . ~ ^ 

)urveys«OnginaliHole. 

Surrey Proqram •-" " • • t - Date3*3/2/2015«.''3. 

y u s l t ) Surve/ (Wollboro) 

3,708.00 Gyro (Original Hole) 

8,914.00 MWD (Original Hole) 

i ioo l iNamo 

NS-GYRO-MS 

MWD 

Lor i l Co ordin itc Rofcicnco 

TVDiReff rpm i 

T1D Reference 

NorthiR.fpronce 
S ^ ^ ^ ^ S ^ M ' ^ ^ ^ i P ^ ^ I ^ ^ P ^ ^ ^ f t 

S u r v e y C i l i i l lat ion Method 

Dat ibasp 

^^^^^^^^^^^^^^^^^^^ 

North sensing gyrocompassing m/s 

MWD - Standard 

Well^ChurchmouseJ Federal Com Well No 18H , 

RKB=3672+12"@ 3684 OOusft (United 4 3 ) ' - „ 

RKB=3672+12 @ 3684 OOu ft (United 43) i f 

G r i d * > - * r< ' ' r , - ' l " 5 J < 

M i n i m u m - C u rva tu re > 

|Dba e Nov0914 ^ 

^Survey 

Inc 

Mm 
0.00 0.00 

100.00 0.21 

A n (azimuth) 

0.00 

277.81 

TVD 

(u ft)\ 

N/S 

(usft) 

E/W 

(usft) 

DLeg 

t(°/1 OOusft) 

| V * S e c | 

^ ( u s t ) 

Northing 

(usft) 

Ea t ing 

(usft) 

0.00 

100.00 

200.00 0.65 267.22 200.00 

300.00 0.63 213.59 299.99 

400.00 0.68 193.77 399.98 

500.00 0.56 259.97 499.98 

600.00 0.24 179.85 599.98 

700.00 0.18 294.59 699.98 

800.00 0.19 110.43 799.98 

900.00 0.77 58.04 899.97 

1,000.00 1.40 86.09 999.96 

1,100.00 1.31 79.43 1,099.93 

1,200.00 0.81 96.34 1,199.91 

1,300.00 0.66 88.47 1,299.90 

1,400.00 0.34 74.46 1,399.90 

1,500.00 0.29 95.26 1,499.90 

1,600.00 0.21 66.90 1,599.90 

1,700.00 0.15 72.86 1,699.90 

1,800.00 0.08 74.78 1,799.90 

1,900.00 0.27 68.42 1,899.90 

0.00 

0.02 

-0.46 

-1.50 

-2.16 

-2.45 

-2.60 

-2.59 

-2.29 

-1.85 

-1.56 

-1.43 

-1.49 

-1.40 

-1.34 

-1.29 

-1.18 

-1.12 

-1.02 

0.00 

-0.18 

0.00 

0.21 

0.00 

0.18 

675,674.30 

675,674.32 

596,294.60 

596,294.42 

-0.93 0.45 0.93 675,674.32 596,293.67 

-1.80 0.58 1.80 675,673.84 596,292.80 

-2.25 0.23 2.25 675.672.80 596,292.35 

-2.87 0.68 2.87 675,672.14 596,291.73 

-3.35 0.57 3.35 675,671.85 596,291.25 

-3.49 0.36 3.49 675,671.70 596,291.11 

-3.48 0.37 3.48 675,671.71 596,291.12 

-2.75 0.67 2.75 675,672.01 596,291.85 

-0.96 0.81 0.96 675,672.45 596,293.64 

1.38 0.18 -1.38 675,672.74 596,295.98 

3.20 0.58 -3.20 675,672.87 596,297.80 

4.48 0.18 -4.48 675,672.81 . 596,299.08 

5.34 0.34 -5.34 675,672.90 596,299.94 

5.88 0.12 -5.88 675,672.96 596,300.48 

6.30 0.14 -6.30 675,673.01 596,300.90 

6.60 0.06 -6.60 675,673.12 596,301.20 

6.79 0.07 -6.79 675,673.18 596,301.39 

7.08 0.19 -7.07 675,673.28 596,301.68 

3/2/2015 1:21:33PM Page 2 COMPASS 5000.1 Build 65 



Standard_report PRODIRECTIONAL 

W 
prComp 

pProjei t 

j„ Wellbore 

»Desig 

S Eddy 

Iphuri 

1'Origii 

-- ting LLC* \ * 

r / New Mexico *„ s-f* 1 ' 

e 1 Federal ConK*^? • 

e 1'Federal Com Vvfell'NpVfeH* 

jinal.Holej 

Loc il Co ordin ste Reference 

TVD Rofc rem e 

MD Reference 

North Reforeucr 

Survey Calcuhtioii Method 

D it ibc i r c 

jWell Churchmouse'.1;Federal Com>Well :No. il 8H 

! RKB=3672+12 @ 3684.00_sft (United.43) • 

tRKB=3672+12?@:3684'.00usft'(United=43): 

Grid „ i « ' * A 

fMinimum>G_rvature* 

Dba e Nov0914 

3] 

4 f 

||^S__t_-Si_liiiilii 
s;Surve 

in rn 
Inc 

3M*r-' ?<r 
^ "• f i " Azi (az imuth^ N/S 

(u ft) 

E/W 

(usft) 

DLeg 

100u ft) 

iBppcj 
l u ' f t ) 

Northing 

(Ubft| 

Easting 

(usft) 

2,000.00 0.41 60.89 1,999.89 -0.76 7.61 0.15 -7.61 6 7 5 , - _ - 596,302.21 

2,100.00 0.06 321.61 2,099.89 -0.54 7.89 0.42 -7.89 675,673.76 596,302.49 

2,200.00 0.35 94.21 2,199.89 -0.52 8.16 0.39 -8.16 675,673.78 596,302.76 

2,300.00 0.30 72.56 2,299.89 -0.47 8.71 0.13 -8.71 675,673.83 596,303.31 

2,400.00 0.18 340:53 2,399.89 -0.24 8.91 0.36 -8.91 675,674.06 596,303.51 

2,500.00 0.19 25.17 2,499.89 0.06 8.93 0.14 -8.93 675,674.36 596,303.53 

2,600.00 0.19 270.83 2,599.89 0.21 8.83 0.32 -8.83 675,674.51 596,303.43 

2,700.00 0.25 45.68 2,699.89 0.36 8.82 0.41 -8.82 675,674.66 596,303.42 

2,800.00 0.44 273.18 2,799.89 0.54 8.60 0.64 -8.60 675,674.84 596,303.20 

2,900.00 0.51 272.89 2,899.88 0.58 7.77 0.07 -7.77 675,674.88 596,302.37 

3,000.00 0.16 251.37 2,999.88 0.56 7.19 0.37 -7.19 675,674.86 596,301.79 

3,100.00 0.44 271.14 3,099.88 0.52 6.68 0.29 -6.68 675,674.82 596,301.28 

3,200.00 0.60 295.08 3,199.88 0.75 5.82 0.27 -5.82 675,675.05 596,300.42 

3,300.00 0.49 313.63 3,299.87 1.27 5.03 0.21 -5.03 675,675.57 596,299.63 

3,400.00 0.62 316.59 3,399.87 1.96 4.35 0.13 -4.35 675,676.26 596,298.95 

3,500.00 0.62 296.16 3,499.86 2.59 3.50 0.22 -3.50 675,676.89 596,298.10 

3,600.00 0.26 282.64 3,599.86 2.88 2.79 0.37 -2.79 675,677.18 596,297.39 

3,708.00 0.43 297.65 3,707.86 3.12 2.19 0.18 -2.13 675,677.42 596,296.79 

3,783.00 0.80 309.80 3,782,85 3.58 1.54 0.52 -1.54 675,677.88 596,296.14 

K ^ R r o f e s s i o n a l D i r e c t i o n a l t L t d M W D s u r e e y s ^ f e ^ ? g p # mm 3,814.00 0.60 313.50 3,813.85 3.83 1.25 0.66 -1.26 675,678.13 596,295.85 

3,846.00 1.40 284.50 3,845.85 4.05 0.75 2.88 -0.76 675,678.35 596,295.35 

3,877.00 3.80 271.90 3,876.81 4.18 -0.64 7.91 0.64 675,678.48 596,293.96 

3,908.00 6.50 269.50 3,907.68 4.19 -3.42 8.74 3.42 675,678.49 596,291.18 

3,940.00 9.60 271.20 3,939.36 4.23 -7.90 9.71 7.90 675.678.53 596,286.70 

3,972.00 12.90 272.50 3,970.75 4.45 -14.14 10.34 14.14 675,678.75 596,280.46 

4,003.00 16.40 273.00 4,000.73 4.83 -21.97 11.30 21.97 675,679.13 596,272.63 
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Standard_report PRODIRECTIONAL 

C o m p n i y 
1 Project 

W i l l 
1 Wellbore 

Do ign 

4 C 0 G Operating L L C * , V + ^ _ 

1 Eddy County New Mexico "A, f j > l 

i Churchmouse^ Federal Com* 4 ^ -

3 Churchmouse 1 Federal Com Well No 18H,, ' »1 j 

3 Original Hole • " ~ * 1 f j n i 

a Surveus>Oriainal.Hole» 

Loc i l Co ordin itc Rcfcrc iu ( 

TVDReft rente 

MD Referenc_ 

NorthsRi fcrcn.o 

Survey Calculation Method 

Di tabase 

Well ChurclTmouse^^Federal Corn-Well No* 18H £-,9 

!RKB=3672+12^3684f00usftt(United43)^ " 3 W 

fRKB=3672+12>@'3684 00u ft (United 43)" ' ' ' $ 

Grid r - *\\ 
'Minimum Curvature ' » * ' ' j J 

Dbase Nov0914 »r -1 « * '1 

^ ^ ^ ^ ^ ^ ^ ^ ^ ^ ^ 
Survey 

DLeg 
( 10Ousft) IŜ ŜIl 

Azi (azimutni 
(II ft) 

N/S 
(u ft) 

DLeg 
( 10Ousft) 

Northing Ea ting 

4,034.00 20.30 272.80 4,030.15 5.32 -31.71 I2.C 31.71 675,679.62 596,262.89 

4,066.00 24.00 271.50 4,059.78 5.76 -43.77 11.66 43.77 675,680.06 596,250.83 

4,098.00 27.20 270.50 4,088.64 5.99 -57.59 10.09 57.59 675,680.29 596,237.01 

4,129.00 30.10 269.70 4,115.84 6.02 -72.45 9.44 72.45 675,680.32 596,222.15 

4,161.00 33.00 268.70 4,143.11 5.78 -89.19 9.21 89.19 675,680.08 596,205.41 

4,192.00 36.50 268.30 4,168.58 5.31 -106.85 11.31 106.85 675.679.61 596,187.75 

4,224.00 39.60 268.70 4.193.77 4.80 -126.57 9.72 126.56 675,679.10 596,168.03 

4,255.00 42^50 269.90 4,217.15 4.55 -146.92 9.69 146.92 675,678.85 596,147.68 

4,260.00 42.77 269.92 4,220.83 4.55 -150.31 5.32 150.31 675,678.85 596,144,29 

4,287.00 44.20 270.00 4,240.42 4.54 -168.89 5.32 168.88 675,678.84 596,125.71 

4,319.00 46.90 269.90 4,262.82 4.51 -191.73 8.44 191.73 675,678.81 596,102.87 

4,350.00 49.80 268.70 4,283.42 4.23 -214.89 9.79 214.88 675.678.53 596,079.71 

4,382.00 52.30 266.90 4,303.54 3.26 -239.75 8.95 239.75 675,677.56 596,054.85 

4,413.00 55.30 266.10 4,321.85 1.73 -264.72 9.90 264.71 675,676.03 596,029.88 

4,445.00 58.20 266.40 4,339.39 -0.01 -291.42 9.10 291.42 675,674.29 596,003.18 

4,476.00 61.50 267.40 4,354.96 -1.46 -318.18 11.00 318.18 675,672.84 595,976.42 

4,508.00 64.30 267.70 4,369.53 -2.68 -346.64 8.79 346.64 675,671.62 595,947.96 

4,539.00 67.70 266.90 4,382.14 -4.01 -374.92 11.22 374.92 675,670.29 595,919.68 

4,571.00 71.30 267.20 4,393.35 -5.55 -404.85 11.28 404.85 675,668.75 595,889.75 

4,602.00 74.90 266.90 4,402:36 -7.08 -434.47 11.65 434.47 675,667.22 595,860.13 

4,634.00 77.90 267.50 4,409.88 -8.60 -465.53 9.55 465.53 675,665.70 595,829.07 

4,665.00 80.20 268.40 4,415.77 -9.69 -495.94 7.95 495.95 675,664.61 595,798.66 

4,697.00 82.10 269.40 4,420.69 -10.29 -527.55 6.69 527.56 675,664.01 595,767.05 

4,728.00 83.80 269.90 4,424.50 -10.48 -558.32 5.71 558.32 675,663.82 595,736.28 

4,760.00 86.60 270.00 4,427.17 -10.51 -590.20 8.76 590.21 675,663.79 595,704.40 

4,796.00 88.50 270.20 4,428.71 -10.45 -626.17 5.31 626.17 675,663.85 595,668.43 
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Standard_report PRODIRECTIONAL 

Company 

Project 

Site 

Wi-l lborc 

Do iqn 

Survey 

t ^ C O G Operating L L C > J < ; , ^ 

^ d E d d y C o u n t y * , N e w Mexico m * J t i % , 

j ^ f l C h u r c h m o u eVl Federal C o m ^ » a - ^ ^ - s e t - r ' > 

JChurchmou e 1 Federal CornWell N o ! ? 8 H - . r 

3 Original H o l e ' T , ¥ >J 
4 „ f % 

* Survevs Onainal Hole 

Loc il Co orcl i into Reference 

TVD Reference 

MD Reference 

North Reference 

Survey Calculat ion Method 

D l t l h d c 

' Weill, hurchmou et1 Federafcom Well No ,18H f?^ g>| 

,RKB=3672+12@ 3684 OOusft (United 43) , ~ 

IRKB=3672+12 @ 3684 OOu ft (United 43) -->-.' ' £ 

jGnd \l> 1 , " \ '*Jt? 
j Minimum Curvature* r 

Dbase Novnqi4 * *V , -

A71 (azimuth) p i f s l DLCCJ Nortning Ea ting 

ft) _ (u ft) ( 10Ousft) (u ft) lPUS.ttf.IlM (usft) 

4,828.00 89.80 270.50 4,429.19 -10.25 -658.16 4.17 658.17 675,664.05 595,636.44 

4,859.00 92.20 271.20 4,428.65 -9.79 -689.15 8.06 689.16 675,664.51 595,605.45 

4,917.00 94.10 271.40 4,425.46 -8.48 -747.05 3.29 747.05 675,665.82 595,547.55 

5,011.00 92.10 270.90 4,420.38 -6.59 -840.89 2.19 840.89 675,667.71 595,453.71 

5,106.00 92.00 270.50 4,416.98 -5.43 -935.82 0.43 935.82 675,668.87 595,358.78 

5,201.00 91.90 270.30 4,413.75 -4.77 -1,030.76 0.24 1,030.76 675,669.53 595,263.84 

5,296.00 91.60 270.10 4,410.84 -4.44 -1,125.72 0.38 1,125.72 675,669.86 595,168.88 

5,391.00 91.30 270.40 4,408.44 -4.03 -1,220.68 0.45 1,220.69 675,670.27 595,073.92 

5,485.00 91.10 270.40 4,406.47 -3.37 -1,314.66 0.21 1,314.66 675,670.93 594,979.94 

5,580.00 91.10 270.00 4,404.65 -3.04 -1,409.64 0.42 1,409.64 675,671.26 594,884,96 

5,675.00 90.90 269.60 4,402.99 -3.37 -1,504.63 0.47 1,504.63 675,670.93 594,789.97 

5,769.00 90.70 269.30 4,401.68 -4.27 -1,598.61 0.38 1,598.61 675,670.03 594,695.99 

5,864.00 90.60 269.10 4,400.60 -5.60 -1,693.60 0.24 1,693.60 675,668.70 594,601.00 

5,959.00 90.20 269.00 4,399.94 -7.17 -1,788.58 0.43 1,788.58 675,667.13 594,506.02 

6,053.00 91.20 269.80 4,398.79 -8.16 -1,882.57 1.36 1,882.57 675,666.14 594,412.03 

6,148.00 91.10 269.40 4,396.88 -8.82 -1,977.55 0.43 1,977.55 675,665.48 594,317.05 

6,242.00 90.70 270.40 4,395.40 -8.98 -2,071.53 1.15 2,071.54 675,665.32 594,223.07 

6,337.00 90.40 269.90 4,394,49 -8.74 -2,166.53 0.61 2,166.53 675,665.56 594,128.07 

6,432.00 91.60 272.00 4,392.83 -7.16 -2,261.49 2.55 2,261.50 675,667.14 594,033.11 

6,527.00 91.30 271.90 4,390.43 -3.93 -2,356.41 0.33 2,356.41 675,670.37 593,938.19 

6,621.00 91.30 271.90 4,388.30 -0.81 -2,450.33 0.00 2,450.33 675,673.49 593,844.27 

6,717.00 91.10 271.10 4,386.29 1.70 -2,546.28 0.86 2,546.28 675,676.00 593,748.32 

6,811.00 91.50 271.10 4,384.15 3.50 -2,640.24 0.43 2,640.23 675,677.80 593,654.36 

6,906.00 90.40 269.80 4,382.58 4.25 -2,735.22 1.79 2,735.21 675,678.55 593,559.38 

7,001.00 90.50 269.20 4,381.83 3.42 -2,830.21 0.64 2,830.21 675,677.72 593,464.39 

7,095.00 90.60 269.40 4,380.93 2.27 -2,924.20 0.24 2,924.20 675.676.57 593,370.40 

7,190.00 91.10 269.00 4,379.52 0.94 -3,019.18 0.67 3,019.18 675.675.24 593,275.42 
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Standard_report PRODIRECTIONAL 

Comp iny 

Project 

IlPliiiB 
Well 

Weill] i 

Design 

' OG Operating LLC 

Lddy County New M i 

' hurchmouse^l Fede il 

' hurchmouse 1 Fedei I 

' Anginal I 

urvevs Oriamal Hole 

elllNi 

Local CJ ordin i t i Roforrnt f 

TVD R feronce 

MD Rpfcioni o 

North Rcfciencc 

Survey Call i l lat ion Method 

Di tdba c 

:Well|Churchmousei1|FederairComM/ell No '18H 

iRKB=367-2K1-2T@^ 43 , 

RKB=3672S,1; 

G I 

iMinimumiCurv 

D b ^ N o v 6 9 " 

Survey 

Inc Azi (azimuth) N/b DLeg Northing Easting 

(uslt) ( 10Ousft) (usft) (usft) (usft) 

7,285.00 90.60 268.90 4,378.11 -0.80 -3,114.15 0.54 3,114.15 675,673.50 593,180.45 

7,379.00 90.70 268.80 4,377.05 -2.68 -3,208.13 0.15 3,208.13 675,671.62 593,086.47 

7,474.00 90.70 268.30 4,375.89 -5.09 -3,303.09 0.53 3,303.09 675,669.21 592,991.51 

7,568.00 91.00 270.20 4,374.49 -6.32 -3,397,07 2.05 3,397.07 675,667.98 592,897.53 

7,663.00 91.00 270.20 4,372.83 -5.99 -3,492.05 0.00 3,492.05 675,668.31 592,802.55 

7,758.00 91.20 269.80 4,371.01 -5.99 -3,587.03 0.47 3,587.03 675,668.31 592,707.57 

7,853.00 91.60 269.40 4,368.69 -6.65 -3,682:00 0.60 3,682.00 675,667.65 592,612.60 

7,947.00 91.70 269.40 4,365.98 -7.63 -3,775.96 0.11 3,775.96 675,666.67 592,518.64 

8,042.00 90.20 271.00 4,364.41 -7.30 -3,870.94 2.31 3,870.94 675,667.00 592,423.66 

8,136.00 90.00 271.00 4,364.24 -5.66 -3,964.92 0.21 3,964.93 675.668.64 592,329.68 

8,231.00 90.00 270.80 4,364.24 -4.17 -4,059.91 0.21 4,059.91 675,670.13 592,234.69 

8,326.00 89.80 270.60 4,364.41 -3.01 -4,154.90 0.30 4,154.91 675,671.29 592,139.70 

8,420.00 89.70 270.60 4,364.82 -2.02 -4,248.90 0.11 4,248.90 675,672.28 592,045.70 

8,515.00 91.70 270.50 4,363.66 -1.11 -4,343.88 2.11 4,343.88 675,673.19 591,950.72 

8,609.00 92.00 270.60 4,360.62 -0.21 -4,437.83 0.34 4,437.83 675.674.09 591,856.77 

8,702.00 92.30 270.10 4,357.13 0.36 -4,530.76 0.63 4,530.76 675,674.66 591,763.84 

8,796.00 92.70 269.60 4,353.03 0.11 -4,624.67 0.68 4,624.67 675,674.41 591,669.93 

8,844.00 92.70 269.10 4,350.77 -0.43 -4,672.61 1.04 4,672.61 675,673.87 591,621.99 

8,914.00 92.70 269.10 4.347.48 -1.53 -4.742.53 0.00 4.742.53 675.672.77 591.552.07 
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Standard_report W » p R O r . AL 

Compiny 

Project 

Site 

Wt l l 

Wellbore 

D P 1 it jn 

Dr sign Annot i t ions 

;j3GiOperating|UL?Cjf 

;hurcHmouseI l i |ede 

;ht f rchmouse| l | lede 

' r i g i n a i ^ c w f n E r a 

S r v S S S i r a l S e 

Measured 

Depth 

•usft] 

100.00 
3.783.00 
4,260.00 
8,914.00 

Vertical 

Depth 

(usft) 

100.00 

3,782.85 

4,220.83 

4,347.48 

Lora l Cooiclir l ies 

(usft) (usft) Comment 

0.02 -0.18 Gyro 

3.58 1.54 

4.55 -150.31 

-1.53 -4,742.53 

Local Co ordinate Reference 

TVD Refeionei 

MD Rcfercnrp 

North Reft rence 

Sur /ey Calcul i t ion Mt thnd 

Databa 

Professional Directional Ltd MWD surveys 

330 Hard line intercept @ 4260 MD 

Survey projected to 8914.00 MD 

|VVellieriurchmoi 

P^Sp*72'p|f 

iMinimLtmlGu'rVa 

B b a ^ N O T r j i l l 

f J d e r | j ! C o ^ W e l j | | 

Ulop_usK(§) n' i te©3 

34*00usffi(_lnitedf43 
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