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C o n i p j n / 

Project 
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.Wel l 
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, Design 

T if-DG Operating I LC 

Idy County NM t '» i t 

/rch Keely Unit 950H* „ , 

S50H ; , „ 

H. ^ ^ i 

H » r t 

* Well #950H V 

WSS^m/"""~"''""^''~'m 

i f B P P » P l f l I i P M « l l i 
Local Co-ordinate Reference 

•TVD Refererict 

MD~Re'ferW 
N o r W e f e r e n c c ; nd 

o i iVa iMi ia tmn MothrtH ' > < Minimum C u r v a t u r e ^ 

Well @,3606 Ousft (UDI #40 - 14 KB) 

Well @ 3606 Ousft (UDI #40 - 14 K B ) ' ( V 

^ ^ ' "**.; 
! Survey Calculat ion Method , 

Database -ouston R6000 D a t a b a s e / * 

i f 

Project . / E d d y ^ C d u j t y 'NM 

Map System: US State Plane 1927 (Exact solution) 

Geo Datum: NAD 1927 (NADCON CONUS) | 

Map Zone: New Mexico East 3001 j 

System Datum: Mean Sea Level 

mm 
Site Posi t ion: 

From: 

Posi t ion Uncertainty: 

North ing: 

Map East ing: 

0.0 usft Slot Radi i 

661,944.78 usft Lat i tude: 

586,285.03 usft Longi tude: 

13 -3 /16" Grid Convergence: 

32° 49' 10.051 N 

104° 3'8.869 W 

0.15 ° 

Well 

Well Posi t ion +N/-S 

+E/-W 

Posi t ion Uncertainty 

0.0 usft 

0.0 usft 

0.0 usft 

North ing: 

East ing: 

Wellhead Elevat ion: 

661,944.78 usft 

586,285.03 usft 

usft 

Lat i tude: 

Longi tude: 

Ground Level: 

32° 49' 10.051 N 

104° 3' 8.869 W 

3,592.0 usft 

Wellbore „ t „ ** <*•* OH 

Magnetics . < Model Name ... , - , Sample Date Dip Angle F leld Strength 

(nT) 

IGRF2010 3/27/2012 7.76 60.63 48.842 

Design H 

Aud i t Notes: 

Version: 1.0 

Vcr l i i al Suction 

Phase: 
i 

Depth Frorni(TVD) 

(usft) 

ACTUAL 

+N/ S 

(usft) 

0.0 0.0 

Tie On Depth: 

+E~ W 

(usft) 

0.0 

0.0 

Dl tp i Hon 

t l f f ls 
91.97 

Survey P r o g n m Date 10 1 " " I 

(usft) (usft) Survey (Wellbore) _Toql,Name Dcsi npt ion 

100.0 

4,229.0 

9.202.0 

4,210:0 VES Gyro l (OH) f 

9,145.0 Crescent MWD1 (OH) 

9.202.0 PTB (OH) I 

I 

CB-GYRO-MS 

MWD 

MWD 

Camera based gyro multishot 

MWD - Standard 

MWD - Standard 

Survey 

sured Vertic d Vertic al Doglc g Bui ld Turn 

>pth Incl ination Azimuth Depth +N/ S +E'-W Section Rate Rate R ite 

ibtt) (usft) (ustt) (usft) (usft) ( /lOOusft) ( /100u,f t ) I ;1 OOusft) 

0.0 0.00 0.00 0.0 0.0 0.0 0.0 0.00 0.00 0.00 

100.0 0.18 15.85 100.0 0.2 0.0 0.0 0.18 0.18 0.00 

200.0 2.12 4.63 200.0 2.1 0.2 0.2 1.94 1.94 -11.22 

300.0 1.80 358.28 299.9 5.6 0.3 0.1 0.39 -0.32 -6.35 

400.0 1.82 352.99 399.9 8.7 0.1 -0.2 0.17 0.02 -5.29 

500.0 2.14 10.64 499.8 12.1 0.2 -0.2 0.68 0.32 17.65 

600.0 2.08 18.38 599.7 15.7 1.2 0.6 0.29 -0.06 7.74 

700.0 2.05 17.10 699.7 19.1 2.3 1.6 0.06 -0.03 -1.28 

800.0 1.96 19.68 799.6 22.4 3.4 2.6 0.13 -0.09 2.58 
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Local Co-ordinate Refeionco Well #950H 
% f , . »> - r A J i • i • ^ i 1, 

srVDiReference 

P 
MDlReference; 

North Reference: 

rvev.'Calculat 

i Well @ 3606 Ousft (UDI #40 - 14 KB), 

• Survey'Calculat ion Method 

( Well @ 3606 Ousft (UDI #40, 14 KB) ; 

Grid 
MinimumGuivature ' j 

Houstoh"R5000 Database 

Su r ' ey 

Mr istirr d 

Depth 

(usft) 
Inciin l t ion Azimuth 

Vi rt ir i l 

DLpth 

(uslt) 
+N -S 

(usft) 

+ E / W 

(usfl) , (usft) ( /100usft) ( /lOOusft) ( dOOusft) 

900.0 1.66 20.96 899.6 25.4 4.5 3.6 0.30 -0.30 1.28 

1,000.0 1.16 26.78 999.5 27.6 5.4 4.5 0.52 -0.50 5.82 

1,100.0 1.17 22.11 1,099.5 29.5 6.3 5.3 0.10 0.01 -4.67 

1,200.0 0.94 22.71 1,199.5 31.2 7.0 5.9 0.23 -0.23 0.60 

1,300.0 0.75 353.20 1,299.5 32.6 7.2 6.1 0.47 -0.19 -29.51 

1,400.0 0.78 41.86 1,399.5 33.8 ' 7.6 6.4 0,63 0.03 48.66 

1,500.0 0.38 354.86 1,499.5 34.6 8.0 6.8 0.59 -0.40 -47.00 

1,600.0 0.17 74.28 1,599.5 35.0 8.1 6.9 0.39 -0.21 79.42 

1,700.0 0.15 5.44 1,699.5 35.1 8.3 7.1 0.18 -0.02 -68.84 

1,800.0 0.46 141.37 1,799.5 35.0 8.5 7.3 0.58 0.31 135.93 

1,900.0 0.53 169.46 1,899.5 34.2 8.9 7.7 0.25 0.07 28.09 

2,000.0 0.49 183.16 1,999.5 33.3 8.9 7.8 0.13 -0.04 13.70 

2,100.0 0.56 190.16 I 2,099.5 32.4 8.8 7.7 0.09 0.07 7.00 

2,200.0 0.65 164.81 2,199.5 31.4 8.9 7.8 0.28 0.09 -25.35 

2,300.0 0.47 154.09 2,299.4 30.5 9.2 8.2 0.21 -0.18 -10.72 

2,400.0 0.23 180.31 2,399.4 29.9 9.4 8.4 0.28 -0.24 26.22 

2,500.0 0.47 167.98 2,499.4 29.3 9.5 8.5 0.25 0.24 -12.33 

2,600.0 0.05 215.21 2,599.4 28.8 9.5 8.5 0.44 -0.42 47.23 

2,700.0 0.45 170.49 2,699.4 28.4 9.6 8.6 0.42 0.40 -44.72 

2,800.0 0.09 8.04 2,799.4 28.1 9.7 8.7 0.54 -0.36 -162.45 

2,900.0 0.36 177.26 2,899.4 27.9 9.7 8.7 0.45 0.27 169.22 

3,000.0 0.24 125.54 2,999.4 27.4 9.9 8.9 0.28 -0.12 -51.72 

3,100.0 0.31 95.29 3,099.4 27.3 10.3 9.4 0.16 0.07 -30.25 

3,200,0 0.17 86.17 3,199.4 27.3 10.7 9.8 0.14 -0.14 -9.12 

3,300.0 0.44 73.41 3,299.4 27.4 11.2 10.3 0.28 0.27 -12.76 

3,400.0 0.37 84.47 3,399.4 27.5 11.9 11.0 0.10 -0.07 11.06 

3,500.0 0.64 128.67 3,499.4 27.2 12.7 11.7 0.45 0.27 44.20 

3,600.0 0.11 138.81 3,599.4 26.8 13.2 12.3 0.53 -0.53 10.14 

3,700.0 0.44 . 158.36 3,699.4 26.4 13.4 12.5 0.34 0.33 19.55 

3,800.0 0.17 171.78 3,799.4 25.9 13.6 12.7 0.28 -0.27 13.42 

3,900.0 0.23 226.35 3,899.4 25.6 13.4 12.5 0.19 0.06 54.57 

4,000.0 0.17 306.01 3,999.4 25.5 13.2 12.3 0.26 -0.06 79.66 

4,100.0 0.41 286.56 4,099.4 25.7 12.7 11.8 0.26 . 0.24 -19.45 

4,200.0 0.46 308.35 4,199.4 26.1 12.0 11.1 0.17 0.05 21.79 

4,210.0 0.65 321.51 4,209.4 26.1 12.0 11.1 2.28 1.90 131.60 

4,229.0 0.90 333.90 4,228.4 26.4 11.8 10.9 1.58 1.32 65.21 

4,261.0 0.70 19.60 4,260.4 26.8 11.8 10.9 2.03 -0.63 142.81 

["fn KOP - 4261.0' MDf;4260.4UiTVD?0:70;<INC|;i9:60° AZI, 10:9' V S i 

4,293.0 3.30 103.60 4,292.4 26.7 12.8 11.8 10.32 8.13 262.50 

4,324.0 6.50 109.70 | 4,323.3 25.9 15.3 14.4 10.44 10.32 19.68 

4,356.0 9.90 112.50 4,354.9 24.3 19.5 18.7 10.69 10.63 8.75 

4,388.0 13.50 115.00 4,386.3 21.6 25.5 24.7 11.36 11.25 7.81 

4,420.0 16.60 117.80 | 4,417.2 17.9 32.9 32.3 9.95 9.69 8.75 
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pCompany: 

Project 

Woll 

[Wellbore 

} Design j 

COG Operating LLC 

i l l Eddy County NM* ^ 

V j Burch ,Keeiy"Unit 950H> 
i ^ g s o H 1 ' ' 4 - n 

4 jOH «" ' > * -

£»|0H < , >\V,J \ 

Survey Report 

' ' Locil Co orrhmto Refereni e 

] TVD Reference 

\ MD Refoicnco 

j North Roferonce 

• i Survoy C ik ul ition Method 

! D.it ibiso 

ell #950H " "V .« * * •« 

ell @ 3606"0usft (UDI #40 - 14 KB) 

ell @ 3606 Ousft (UDI #40 14 KB)1 

id „ < x \ . _ " , 

mimum Curvature i t 

juston R5000 Databases* . " . . i 1 

'Survey« 

M( asure 1 Vertical Vertical l o j l i g Build Turn 

lillill Depth Inc l imt ior i Azinui lh Depth +N ' S +E/ W Section R l t i Rate 

f* (usft) (usft) (usft) (usft) (usft) ( tOOusIt) ( /IOOusft) ( 10Ousft) 

fisSililillllll Mi l t l i iswl t i l 
4,451.0 20.00 119.70 4,446.6 13.2 41.4 40.9 11.13 10.97 6.13 

4,483.0 23.10 118.20 4,476.4 7.6 51.7 51.4 9.84 9.69 -4.69 

4,515.0 26.40 116.10 4,505.4 1.5 63.6 63.5 10.67 10.31 -6.56 

4,546.0 29.70 114.30 4,532.8 -4.7 76.8 76.9 10.99 10.65 -5.81 

4,578.0 33.30 113.60 4,560.1 -11.5 92.1 92.4 11.31 11.25 -2.19 

4,610.0 37.00 113.80 4,586.2 -18.9 109.0 109.6 11.57 11.56 0.63 

4,641.0 40.50 113.80 4,610.4 -26.8 126.7 127.6 11.29 11.29 0.00 

4,673.0 44.50 112.70 4,634.0 -35.3 146.6 147.7 12.71 12.50 -3.44 

4,705.0 47.80 112.40 4,656.1 -44.1 167.9 169.3 10.33 10.31 -0.94 

4,737.0 51.30 111.70 4,676.9 -53.3 190.5 192.2 11.06 10.94 -2.19 

4,768.0 55.00 110.80 4,695.5 -62.2 213.6 215.6 12.16 11.94 -2.90 

4,800.0 57.90 110.30 4,713.2 -71.6 238.5 240.9 9.16 9.06 -1.56 

4,832.0 60.60 110.30 4,729.5 -81.1 264.3 267.0 8.44 8.44 0.00 

4,863.0 63.60 108.10 4,744.0 -90.1 290.2 293.1 11.53 9.68 -7.10 

4,895.0 67.00 106.70 4,757.4 -98.8 317.9 321.2 11.34 10.63 -4.38 

4,927.0 70.40 105.90 4,769.0 -107.2 346.6 350.0 10.88 10.63 -2.50 

4,959.0 73.00 105.50 4,779.1 -115.4 375.8 379.5 8.21 . 8.13 -1.25 

4,990.0 74.70 104.60 4,787.7 -123.1 404.6 408.5 6.15 5.48 -2.90 

5,022.0 76.50 102.00 4,795.7 -130.3 434.7 438.9 9.67 5.63 -8.13 

5,054.0 79.60 101.70 4,802.3 -136.7 465.4 469.8 9.73 9.69 -0.94 

5,086.0 81.80 101.80 4,807.5 -143.1 496.3 500.9 6.88 6.88 0.31 

5,117.0 83.30 101.40 4,811.5 -149.3 526.4 531.2 5.00 4.84 -1.29 

5,135,9 84.01 100.87 4,813.6 -152.9 544.8 549.7 4.68 3.75 -2.82 

330 RP2>;513S.9>'MD;H813:"6iTVbi 84S01" INC t i l l lSSI 
5,149.0 84.50 100.50 4,814.9 -155.4 557.6 562.6 4.68 3.75 -2.81 

5,180.0 85.20 99.30 4,817.7 -160.7 588.0 593.2 4.47 2.26 -3.87 

5,212.0 85.90 97.70 4,820.1 -165.4 619.6 624.9 5.44 2.19 -5.00 

5,244.0 86.50 95.80 4,822.3 -169.1 651.3 656.7 6.21 1.88 -5.94 

5,275,0 87.00 93.90 4,824.0 -171.8 682.1 687.6 6.33 1.61 -6.13 

5,307.0 87.10 91.90 4,825.7 -173.4 714.0 719.6 6.25 0.31 -6.25 

5,339.0 87.30 
I 

90:60 4,827.2 -174.1 746.0 751.5 4.11 0.63 -4.06 

5,371.0 87.30 90.10 4,828.7 -174.3 778.0 783.5 1.56 0.00 -1.56 

5,402.0 87.30 90.30 4,830.2 -174.4 808.9 814.4 0.64 0.00 0.65 

5,434.0 87.40 90.00 4,831.7 -174.5 840.9 846.4 0.99 0.31 -0.94 

5,466.0 87.50 90.00 4,833.1 -174.5 872.9 878.3 0.31 0.31 0.00 

5,561.0 90.10 90.70 4,835.1 -175.0 967.8 973.3 2.83 2.74 0.74 

5,656.0 90.30 90.40 4,834.8 -175.9 1,062.8 1,068.2 0.38 0.21 -0.32 

5,751.0 90.40 89.20 4,834.2 -175.6 1,157.8 1,163.2 1.27 0.11 -1.26 

5,847.0 90.50 89.00 4,833.4 -174.1 1,253.8 1,259.0 0.23 0.10 -0.21 

5,942.0 90.50 88.40 4,832.6 -171.9 1,348.8 1,353.9 0.63 0.00 -0.63 

6,037.0 90.70 88.80 4,831.6 -169.6 1,443.7 1,448.7 0.47 0.21 0.42 

6,132.0 90.30 89.90 4,830.8 -168.6 1,538.7 1,543.6 1.23 -0.42 1.16 

6,227.0 90.70 89.30 4,829.9 -167.9 1,633.7 1,638.5 0.76 0.42 -0.63 

6,322.0 90.70 88.50 4,828.8 -166.1 1,728.7 1,733.4 0.84 0.00 -0.84 
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Project -ddy-County: NM;*..' 

urch'Keely?Umti950Hi-

K 
* „ • - » '"3 

T — " ~ -
it* s.-? 

;: Local Co-ordinate Re fo rm i e 

iTVD'Reference 
*r~ 
i 'MD Reference 

„ . 

Well #950H 

Well @ 3606 Ousft (UDI 

Well © 3 6 0 6 Ousft (UDI 

#40 ^% KB), r, •* 

#40 14,KB) x j 

Woll t North Ref ere nco 
-/ » i 

Grid 

Wellbore H 

Desir jn H 
{ v"1 • J f t -" * ' *«* 

* \ 

^Survey C 

Dalal i isi> 

Jsmammm 

>lculation;Met Minimum Curvature* / 

'Houston R5000 Database" * * 

Survey 
- m V " ~ * * T W * X » " ^ ~ r —w.SWT.-'S™-!!"" 1 

Measure d VPrtu il Vertical Dogleg Bu Id Turn 

Depth Inclin Uion Azimuth Depth +N S +E/ W St etion R l l i Rate 

(usft) (usft) (usft) (usft) (usft) Si 10Ousft) lOOi i ' f t ) ( 100u--ft) 

6,418.0 90.90 89.30 4,827.4 -164.2 1,824.7 1,829.2 0.86 0.21 0.83 

6,433.8 91.00 89.38 1 4,827.2 -164.0 1,840.5 1,845.0 0.82 0.63 0.53 

''EOe;vl6433i8';MD,!r4827;:iliTVDf91-.00°.INe'i 89f38S?AZI; 1845;0'VS •//',% *tv*' j 
6,513.0 91.50 89.80 7 4,825.5 -163.5 1,919.6 1,924.1 0.82 0.63 0.53 

6,608.0 91.50 90.50 4,823.0 -163.7 2,014.6 2,019.0 0.74 0.00 0.74 

6,703.0 92.20 89.80 4,819.9 -164.0 2,109.6 2,113.9 1.04 0.74 -0.74 

6,798.0 91.00 89.20 4,817.2 -163.1 2,204.5 2,208.8 1.41 -1.26 -0.63 

6,893.0 89.70 90.20 4,816.7 -162.6 2,299.5 2,303.7 1.73 -1.37 1.05 

6,988.0 90.20 90.30 4,816.7 -163.1 2,394.5 2,398.7 0.54 0.53 0.11 

7,083.0 90.70 90.30 4,816.0 -163.6 2,489.5 2,493.7 0.53 0.53 0.00 

7,178.0 91.00 89.90 4,814.6 -163.7 2,584.5 2,588.6 0.53 0.32 -0.42 

7,273.0 91.50 89.70 4,812.5 -163.4 2,679.5 2,683.5 0.57 0.53 -0.21 

7,368.0 90.70 89.90 4,810.7 -163.1 2,774.5 2,778.4 0.87 -0.84 0.21 

7,464.0 90.70 89.80 4,809.5 -162.8 2,870.4 2,874.3 0.10 0.00 -0.10 

7,559.0 90.80 89.40 4,808.3 -162.1 2,965.4 2,969.3 0.43 0.11 -0.42 

7,654.0 90.60 90.20 4,807.1 -161.8 3,060.4 3,064.2 0.87 -0.21 0.84 

7,749.0 90.70 90.20 4,806.0 -162.1 3,155.4 3,159.1 0.11 0.11 0.00 

7,844.0 91.40 90.50 4,804.3 -162.7 3,250.4 3,254.1 0.80 0.74 0.32 

7,940.0 91.70 90.20 4,801.7 -163.3 3,346.4 3,350.0 0.44 0.31 -0.31 

8,035.0 92.10 89.70 4,798.6 -163.2 3,441.3 3,444.9 0.67 0.42 -0.53 

8,130.0 90.40 89.50 4,796.5 -162.6 3,536.3 3,539.8 1.80 -1.79 -0.21 

8,225.0 89.50 90.20 4,796.6 -162.3 3,631.3 3,634.7 1.20 -0.95 0.74 

8,320.0 89.80 89.90 4,797.1 -162.4 3,726.3 3,729.7 0.45 0.32 -0.32 

8,416.0 90.10 89.40 4,797.2 -161.8 3,822.3 3,825.6 0.61 0.31 -0.52 

8,511.0 89.30 89.80 4,797.7 -161.2 3,917.3 3,920.5 0.94 -0.84 0.42 

8,606.0 90.20 89.90 4,798.1 -160.9 4,012.3 4,015.4 0.95 0.95 0.11 

8,701.0 91.10 89.90 4,797.1 -160.7 4,107.3 4,110.4 0.95 0.95 0.00 

8,796.0 92.00 89.90 4,794.5 -160.6 4,202.2 4,205.3 0.95 0.95 0.00 

8,891.0 92.60 89.30 4,790.7 -159.9 4,297.1 4,300.1 0.89 0.63 -0.63 

8,986.0 . 92.90 89.00 4,786.1 -158.5 4,392.0 4,394.9 0.45 0.32 -0.32 

9,082.0 93.10 88.50 4,781.1 -156.4 4,487.9 4,490.6 0.56 0.21 -0.52 

9,145.0 93.10 88.20 4,777.7 -154.6 4,550.8 4,553.4 0.48 0.00 -0.48 

9,202.0 93.10 88.20 4,774.6 -152.8 4,607.6 4,610.2 0.00 0.00 0.00 

, 3HLV9202a , ' f V lD? ;47^ l§l&?ivs^2 Mi. 5E31E. '?t̂ Ci.'I:v'̂ '̂ , Alt' 
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Survey Report 0'concHO 
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Local Co-ordinate Reference:?' 

TVD Reference I 

MD Reference , 
North Reference * " 

Survey Calculation Method: 
, ^ „ 

Database , s * 
, 1 t » _ 

' §• Well #950H \ 

M Well® 3606 Ousft (UDI #40 -14 KB) 

Well @ 3606 Ousft (UDI #40-14 KB) 

"* » ( Grid 

Company:g» ,';yt.JCOG'Operating LLC 

Project > ^ J Eddy County NM 

[Site V ' 41 Burch Keeiy'Unit 950H 

Well « ( t *• .^|#950H 

Wellbore , »^ OH 

r , , <•< 
Design:, >OH - . _ ^J '__ 

Minimum Curvature • 

Houston R5000 Database 

Design Annotations? : %g 

Measured^ Vertical' 
' . Depth „" ' Depth 

i, »js*liocal Coordinates 
+N/-S +E/-W 
(usft) * , ' (usft); • 

.^„i.f , f „ , . , , . 1 , , rt, M . M . ^ - ^ ^ J U f t U ^ * 

Comment V H?. v U >' V«,<> 4>V V • 
4,261.0 

5,135.9 

6,433.8 

9,202.0 

4,260.4 

4,813.6 

4,827.2 

4,774.6 

26.8 

-152.9 

-164.0 

-152.8 

11.8 KOP-4261.0' MD, 4260.4'TVD, 0.70° INC, 19.60° AZI, 10.9'VS 

544.8 330 PP - 5135.9' MD, 4813.6' TVD, 84.01 ° INC, 549.7' VS 

1.840.5 EOC - 6433.8' MD, 4827.2' TVD, 91.00° INC, 89.38° AZI, 1845.0' VS 

4.607.6 BHL - 9202.0' MD, 4774.6' TVD, 93.10° INC, 88.20° AZI, -152.8' N, 4607.6' E, 4i 

1 

Checked By: 
i 

| Approved By: Date: 
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