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PHOENIX 
T.TICI INOtOOT SCRVICt! Chesapeake Energy, Survey Report 

^Company ,Chesapeake Operating Inc * *** %'f, > (. « Local-Co-ordinate ̂ Reference:* 
sTVDRefereri 
••MD Reference: »<?• 
: North Refere nee 
-Survey Calculation Method:;-
Oataba 

-v*ii"D0e #1210774* ^ f ^ f ^ ^ i ^ , : 4 
^^LL@*338^0usftffnnTdad,111) Ji ^* 

y VVELL ©3386 OOusft ( f nn idad t l l ) f - « 

^Minimum Curvature J ? > v 
1 Cpmpass5000 * 1 

Map System: 
Geo Datum: 
Map Zone: 

US State Plane 1983 
North American Datum.1983 
New Mexico Eastern Zone 

System Datum: Mean Sea Level 

Site Position: 
From: 
Position Uncertainty: 

^ PLU Big Sinks 7-25-31 USA1H 

Map 

0.00 usft 

Northing: 

Easting: 

Slot Radius: 

419,414.49 u s f t 

700,388.59 usft 

' 13-3/16 " 

Latitude: 
Longitude: 
Grid Convergence: 

wmSm. 
32° 9'7.2191 N 

103" 49' 9.8360 W 
• 0.27 ° 

Well J - j * "'""job #1210774 , „ ^ > v n „ „ & , ^>J»S^ 

Well Position +N/-S 0.00 usft Northing: 

Easting: +E/-W 
Position Uncertainty 

0.00 usft 

0.00 usft Wellhead Elevation: 

419,414.49 usft 

700,388.59 usft 

usft 

Latitude: 

Longitude: 

Ground Level: 

32° 9'7.2191 N 

103° 49'9.8360 W 

3,369.00 usft 

Wellbore 

Magnetics 

Latshaw 14" * 

. Model Name 

"TGRF2~010 14 

Sample Date 

08/17/12 

Declination 

n 
Dip Angle 

(°) 
7.55 60.05 

Field Strength 
<nT) 

48.429 

Design a»lartshawi.l4 

Audit Notes: 

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00 

Vertical Section D pth From (TVD) 

0.00 

+N/-S 
(usfl) 

" 0 0 (p 
+E/-W 

>~ (usft) 

"o.oo 

Direction 

T79*Si 
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PHOENIX 
. . 1 ICHNOLO0T SIXVICI1 

Chesapeake Energy. Survey Report 

Company: 
Project 
Site 
Well 
Wellbore:: 
Design 

^Chesapeake Operating Inc.... , >,:-
jEddy County New Mexico (NAD~1983)1 
PLU Big Sinks 7-25-31 USA 1H 

f'Job #1210774 V 

|Latshaw14 
i Latshaw 14 v. *• •* •> 

» t 

Local Co-ordinate Reference:': ;. 
TVD Reference 
MD Reference 
North Reference 
Survey Calculation Method: . 
Database 

Well Job #1210774,. 
WELL @ 3386 OOusft (Tnnidad^ 11)5 
WELL @ 3386 OOusft (Tnnidad 111) ^ v -A " 
Grid- * **- „-* - "» « * 
Minimum Curvature * V , * T 

Compass5000~ , * „ %, , •>. -

Survey Program 

From 
(usft) 

P~Date 09/19/12 . ... « - - j f . * / * ^1 Survey Program 

From 
(usft) 

To 
(usft) Survey (Wellbore). Tool Name . Description 

• • '..'.•::"'':.'.'."•'• 
J S 

-: I:-; - & 
.' •."••.-r'^h^'^'J^. '• 

„ " > . . , . , « 

200.00 
8.800.00 

8.800.00 VES Gyro (Latshaw 14) 
14.050.00 Phoenix MWD Surveys (Latshaw 14) 

NS-GYRO-MS 
MWD 

North sensing gyrocompassing m/s 
MWD - Standard 

Survey 

. MD 
(usft) 

t 
" .... .. . .... \ Survey 

. MD 
(usft) 

. Inc. 

n 
. -<:t: . Azi (azimuth).. TVDSS 

(usft) 
TVD 
(usft) 

N/S 
(usft) 

E/W 
(usft) 

V.Sec 
(usft) 

DLeg 
OOusft) 

•.: Northing 
(usft) 

iEasting 
(usft) 

8.800.00 2.54 272.59 -5.406.90 8.792.90 -238.80 105.28 238.84 0.00 419.175.69 700.493.87 

. Tie on From Gyro Surveys @ 8800' MD • 
8.886.00 2.50 285.60 -5.492.82 8.878.82 -238.21 101.57 238.24 0.67 419.176.28 700.490.16 

iS-First Phoenix~MWD Surveys @ 8886' MD 
8,918.00 5.40 202.80 -5,524.76 8,910.76 

~ - " ~ *>-. 
-239.41 100.31 239.45 

* A ^ ^ 

" ~ 17.68 * • 419,175.08 ~ 700,488.90 

8,949.00 8.70 184.90 -5,555.53 8,941.53 -243.09 99.55 243.13 12.67 419,171.40 700,488.13 

8,981.00 11.60 177.30 -5,587.02 8,973.02 -248.72 99.49 248.75 9.96 419,165.77 700,488.08 

9,013.00 15.50 178.50 -5,618.13 9,004.13 -256.21 99.76 256.25 12.22 419,158.28 700,488.34 

9,045:00 -19:60 178.50 -5,648;63 9 034 63 -265.85 100.01 265.89 12.81 419,148.64 700,488.60 

9,076.00 23.60 179.30 -5,677.45 9,063.45 -277.26 100.22 277.30 12.94 419,137.23 700,488.81 

9,108.00 27.40 182.20 -5,706.33 9,092.33 -291.03 100.02 291.06 12.50 419,123.46 700,488.60 

9,140.00 30.90 185.30 -5,734.27 9,120.27 -306.58 98.97 306.61 11.91 419,107.92 700,487.56 

9,172:00 34.20 187.80 -5,761.24 9,147.24 -323.67 96.99 323:71 11.13 419,090.82 700,485.58 

9,203.00 36.40 187.50 -5,786.54 9,172.54 -341.43 94.61 341.46 7.12 419,073.07 700,483.20 

9,235.00 39.30 186.90 -5,811.81 9,197.81 -360.90 92.15 360.94 9.14 419,053.59 700,480.74 

9,267.00 41.10 186.00 -5,836.25 9,222.25 -381.43 89.84 381.46 5.91 419,033.07 700,478.42 

9,298.00 42.40 185.20 -5,859.38 9,245.38 -401.97 87.82 402.00 4.53 419,012.52 700,476.41 

9,330.00 44.40 183.10 -5,882.63 9,268.63 -423.90 86.24 423.93 7.71 418,990.60 700,474.83 

9,362.00 48.00 183.70 -5,904.77 9,290.77 -446.95 84.87 446.98 11.33 418,967.54 700,473.45 

9,394.00 52.50 185.90 -5,925.23 9,311.23 -471.45 82.79 471.48 15.02 418,943.04 700,471.38 

9,426.00 55.60 188.40 -5,944.01 9,330.01 -497.15 79.56 497.18 11.57 418,917.34 700,468.15 

9,457.00 59.10 188.90 -5,960.74 9,346.74 -522.95 75.63 522.98 11.37 418,891.54 700,464.22 
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I . - . T I C H W I O O Y V I R V I C U ChesaDeake Energy. Survey ReDort 

^Company: 
Project 

f Site 
Well 

fWellbore 

DeE'3n. 

ichesapeake Operating lnc>" \* ^ ^ - i jf" 
J Eddy County''New Mexico (NAD 1983)" * 

7-25-31 USA*1H J^*i 
iEddyiCounty. 
jpLt l Big Smks 
j j ob #12107745 
j Latshaw./! 4~ 
"n Latshaw 14 

Surve/ 

MD 
(usft) 

9,489.00 

9,521.00 

9,552.00 

9,584.00 

9,616.00 

9,648.00 

9,679.00 

9,711.00 

9,743.00 

9,775.00 

9,838.00 

9,934.00 

10,028.00 

10,123.00 

10,219.00 

10,314.00 

10,409.00 

10,504.00 

10,599.00 

10,694.00 

10,790.00 

10,885.00 

10,980.00 

11,075.00 

11,170.00 

11,266.00 

11,361.00 

Jnc 

"{•) 
62.00 

64.50 

67.50 

70.50 

72.80 

75.40 

78.40 

82.20 

86.30 

90.20 

91.60 

91.60 

91.80 

91.60 

Azi (azimuth) 

188.90 

189.10 

189:00 

187.90 

186.50 

185.70 

183.90 

182.20 

182.70 

182.40 

182.20 

181.70 

181.70 

181.60 

91.80 

91.60 

90.70 

90.30 

89.10 

90.90 

90.70 

90.40 

90.60 

90.60 

90.40 

90.20 

89.30 

181.70 

181.70 

181.70 

181.40 

181.20 

180.20 

179.50 

178.40 

177.90 

177.70 

177.20 

180.10 

179.10 

TVDSS 
_JuSft> 

-5,976.47 

-5,990.87 

-6,003.48 

-6,014.94 

-6,025.02 

-6,033.79 

-6,040.81 

-6,046.20 

-6,049.41 

-6,050.38 

-6,049.39 

-6,046.71 

-6,043.93 

-6,041.11 

-6,038.26 

-6,035.44 

-6,033.53 

-6,032.71 

-6,033.20 

-6,033.20 

-6,031.86 

-6,030.95 

-6,030.12 

-6,029.13 

-6,028.30 

-6,027.80 

-6,028.21 

TVD 
(usft) 

9,362.47 

9,376.87 

9,389.48 

9,400.94 

9,411.02 

9,419.79 

9,426.81 

9,432.20 

9,435.41 

9,436.38 

9,435.39 

9,432.71 

9,429.93 

9,427.11 

9,424.26 

9,421.44 

9,419.53 

9,418.71 

9,419.20 

9,419.20 

9,417.86 

9,416.95 

9,416.12 

9,415.13 

9,414.30 

9,413.80 

9,414.21 

Local Co-ordinate Reference: 

TVD Reference 
MD Reference 

sNorth Reference: 
: Survey Calculation Method: •::.•; 
Databa 

'•v.'St w . s . . - . ^ 

tWELL @ 3386 OOusftlTnrndad 111) i 
^WELL @ 3386 OOusft (Tnnidad 1 1 1 ) ^ * ^ . * 
Gnd " f ^ ' l : . 

N/S 
(usft) 

-550.48 

-578.70 

-606.66 

-636.21 

-666.34 

-696.94 

-727.02 

-758.51 

-790.31 

-822.26 

-885:20 

-981.11 

-1,075.03 

-1,169.94 

T1 ,265.86 

-1,360.78 

-1,455.72 

-1,550.68 

-1,645.65 

-1,740.64 

-1,836.63 

-1,931:61 

-2,026.55 

-2,121.48 

-2,216.38 

-2,312.34 

-2,407.34 

E/W 
(usft) 

71.32 

66.85 

62.40 

58.01 

54.21 

50.94 

48.41 

46.74 

45.38 

43.96 

41.43 

38.16 

35.37 

32.64 

29.88 

27.06 

24.24 

21.67 

19.52 

18.36 

18.61 

20.35 

23.42 

27.06 

31.29 

33.55 

34.21 

V. Sec f 
(usft) 

550.50 

578.72 

606:68 

636.23 

666.36 

696.96 

727.04 

758.53 

790.33 

822.28 

885.22 

981.12 

1,075.04 

1,169.96 

1,265.87 

1,360.79 

1,455.72 

1,550.69 

1,645.66 

1,740.64 

1,836.63 

1,931.61 

2,026.56 

2,121.49 

2,216.39 

2,312.35 

2,407.35 

Minimum Curvature * 

iCompass5000 

DLeq 
C/100usft) 

9.06 

7.83 

9.68 

9.91 

8.30 

8.47 

11.21 

12.98 

12.91 

12.22 

2.24 

0.52 

0.21 

0.24 
— 0 : 2 3 " 

0.21 

0.95 

0.53 

1.28 

2.17 

0.76 

1.20 

0.57 

0.21 

0.57 

3.03 

1.42 

Northing 
(usft) 

418,864.02 

418,835.79 

418,807.83 

418,778.28 

418,748.15 

418,717.55 

418,687.47 

418,655.98 

418,624.18 

418,592.23 

418,529.29 

418,43338 

418,339.47 

418,244.55 

418,148.63 

418,053.71 

417,958.78 

417,863.81 

417,768.84 

417,673.85 

417,577.86 

417,482.89 

417,387.94 

417,293.01 

417,198.11 

417,102.15 

417,007.16 

Easting 
(usft) 

700,459.91 

700,455.44 

700,450.98 

700,446.60 

700,442.79 

700,439.52 

700,437.00 

700,435.33 

700,433.97 

700,432.54 

700,430:01 

700,426.75 

700,423.96 

700,421.23 

700,418.46 

700,415.65 

700,412.83 

700,410.26 

700,408.11 

700,406.94 

700,407.20 

700,408.94 

700,412.00 

700,415.65 

700,419.88 

700,422.14 

700,422.80 
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PHOENIX 
: T tCt lNOLOGY StfcVICtJ Chesapeake Energy. Survey Report 

Company: 
Project. 
Site 
Well: 
Wellbore:: 
Design 

[Chesapeake Operating Inc * _ , f 

lEddy County New Mexico (NAD 1983) 
J PLU Big Sinks 7-25-31 USA 1H 14„ 

iJob#1210774 *hfe* Z * „ *,«„ 
Latshaw 14*: 

jLatshaw,,14~? 

Local Co-ordinate Reference: 
TVD Reference 

••; MD Referenc e 
North Reference 
Survey Calculation Method: . 
Database 

j Well Job^l 210774 V v ' Z% « 
jWELL"@ 3386 OOusft (Tnmdad i f l ) ' 
j WELL @ 3386 OOusft (Trinidad^l 11) » 

•:|Minimum.Curvature. . >* 
"4Compass5000 

Survey 
# V ~ M ~~J ^ -* 5S6~ 113111 

P^S^D|p|§Mfc« 
(usft) 

11,456.00 

Inc 

90.40 

Azi (azimuth) 

180.60 

TVDSS 
(usft) 

-6,028.46 

TVD 
(usft) 

9,414.46 

N/S 
(usft) 

-2^02.33 

E/W 
(usft) 

34.46 

V Sec 
(usft) 

2,502.34 

, DLeg 
(0/100 usft) 

1.96 

Northing 
(Ubft) 

416,912.16 

' Easting 
(usft) 

700,423.05 

11,551.00 89.60 180.70 -6,028.46 9,414.46 -2,597.32 33.39 2,597.34 0.85 416,817.17 700,421.97 

11,646.00 89.10 180.50 -6,029.54 9,415.54 -2,692.31 32.39 2,692.32 0.57 416,722.18 700,420.98 

11,741.00 89.30 181.70 -6,030.86 9,416.86 -2,787.28 30.57 2,787.29 1.28 416,627.21 700,419.15 

11,836.00 89.60 182.20 -6,031.77 9,417.77 -2,882.22 27.33 2,882.23 0.61 416,532.27 700,415.92 

11,931.00 89.10 182.00 -6,032.85 9,418.85 -2,977.15 23.85 2,977.16 0.57 416,437.34 700,412.44 

12,027.00 89.80 181.90 -6,033.77 9,419.77 -3,073.09 20.59 3,073.10 0.74 416,341.40 700,409.17 

12,122.00 89.40 181.50 -6,034.44 9,420.44 -3,168.05 17.77 3,168.05 0.60 416,246.44 700,406.36 

12,217.00 89.70 181.30 -6,035.18 9,421.18 -3,263.02 15.45 3,263.02 0.38 416,151.48 700,404.03 

12,313.00 89.20 181.00 -6,036.10 9,422.10 -3,358.99 13.52 3,359.00 0.61 416,055.50 700,402.11 

12,408.00 88.00 180.60 -6,038.43 9,424.43 -3,453.95 12.19 3,453.96 1.33 415,960.54 700,400.78 

12,504.00 89.00 180.90 -6,040.94 '9,426.94 -3,549.91 10.94 3,549.91 1.09 415,864.58 700,399.53 

12,599.00 90.40 181.20 -6,041.44 9,427.44 -3,644.89 9.20 3,644.89 1.51 415,769.60 700,397.78 

12,695.00 89.80 181.00 -6,041.27 9,427.27 -3,740.87 7.35 3,740.87 0.66 415,673.62 700,395.94 

12,790.00 91.10 182.00 -6,040.52 9,426.52 -3,835.83 4.87 3,835.84 1.73 415,578.66 700,393.46 

' 12,886.00 89.30 180.90 -6,040.19 9,426.19 -3,931.80 2.44 3,931.80 2.20 415,482.69 700,391.03 

12,981.00 90.00 180.80 -6,040.77 9,426.77 -4,026.78 1.03 4,026.78 0.74 415,387.71 700,389.62 

13,077.00 89.40 180.60 -6,041.27 9,427.27 -4,122.78 -0.14 4,122.78 0.66 415,291.72 700,388.44 

13,172.00 90.10 180.20 -6,041.68 9,427.68 -4,217.77 -0.81 4,217.77 0.85 415,196.72 700,387.78 

13,267.00 89.50 181.30 -6,042.02 9,428.02 -4,312.76 -2.05 4,312.76 1.32 415,101.73 700,386.54 

13,362.00 90.00 181.40 -6,042.43 9,428:43 -4,407.73 -4.29 4,407.73 0.54 415,006.76 700,384.30 

13,457.00 91.10 181.20 -6,041.52 9,427.52 -4,502.70 -6.44 4,502.70 ' 1.18 414,911.79 700,382.14 

13,552.00 88.30 180.40 -6,042.02 9,428.02 -4,597.68 -7.77 4,597.68 3.07 414,816.81 700,380.82 

13,647.00 89.80 179.80 -6,043.59 9,429.59 -4,692.67 -7.93 4,692.66 1.70 414,721.83 700,380.65 

13,742.00 88.60 178.90 -6,044.92 9,430.92 -4,787.65 -6.86 4,787.64 1.58 414,626.84 700,381.73 

13,838.00 90.00 178.60 -6,046.09 9,432.09 -4,883.62 -4.76 4,883.61 1.49 414,530.88 700,383.82 

13,933.00 89.80 178.30 -6,046.26 9,432.26 -4,978.58 -2.19 4,978.58 0.38 414,435.91 700,386.39 
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PHOENIX. 
.T ICHNOIOOT j e * V l C I J Chesapeake Energy, Survey Report 

Company:' 
Project: 'f 
Site , 
Well 
Wellbore: 
Design 

Chesapeake Operating Inc •»/ « 1 

1Eddy County'New Mexico (NAD 1983) 
I PLU Big Sinks 7-25-J31 USA 1H f % " ' 
h o b #1210774 ^ » " \ ? 

Latshaw 14 «' 
Latshaw 14 > *,* 

Local Co-ordinate Reference: 
TVD Reference 
MD Reference 
North Reference 
Survey Calculation Method: : 

Database 

Well Job #1210774 ' > ' . , *, " V . 
SWELL @ 3386 OOusft (Trinidad 111) 
I WELL @ 3386 OOusft (Tnnidad,111) 

fpnd^ * ^y-^'ir^L^ ~ 
j Minimum Curvature* * * 
JCompass5000 

* ! 

Wm 
Survey; t i , W 

Inc Azi (azimuth) 

89.10 177.30 

MD 

13.998.00 

fe-s'Last Phoenix MWD Surveys @ 13998'. MD 

14.050.00 89.10 177.30 

Projection'to TD @ 14050' MD 

TVDSS 
(usft) 

-6.046.88 

-6.047.70 

TVD 
(usft) 

9.432.88 

9.433.70 

N/S 
(usft) 

-5.043.53 

-5.095.46 

E/W 
(usft) 

0.30 

2.75 

V.Sec 
(usft) 

5:043.53 

5.095.46 

" DLeg 
{ ' l i OOusft) 

Northing 
(usft) v 

Easting 
(usft) 

0.00 

414.370.96 

414.319.03 

700.388.89 

700.391.34 

Survey Annotations 

WM 
mi. 

Measured Vertical Local Coordinates 
Depth Depth +N/-S. +E/-W 
(usft) (usft) (usft) (usft)* Comment 

8.800.00 8.792.90 -238.80 105.28 Tie on From Gyro Surveys @ 8800' MD 

8,886.00 8,878.82 -238.21 101.57 First Pnoenix MWD Surveys @ 8886' MD 

13,998.00 9,432.88 -5,043.53 0.30 Last Phoenix MWD Surveys @ 13998' MD 

14,050.00 9,433.70 -5,095.46 2.75 Projection to TD @ 14050' MD 

Checked By: Approved By: Date: 
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Inc Az TVDSS TVD N/S E/W 
0 0 0 • -3386 0 0 N 0 E 

200 0.26 243.62 -3186 200 0.2 S 0.41 W 

400 0.3 244.1 j 

-2986 
| 

400 0.63 S 1.28 W 

600 0.63 196.46 -2786.01 599.99 1.92 S 2.07 W 

800 0.7 179.35 | 
-2586.02 

799.98 4.19 S 2.36 W 

1000 0.51 184.84 -2386.03 
| 

999.97 6.3 S 2.43 W 

1200 0.28 172.63 -2186.04 1199.96 7.67 S 2.44 W 

1400 0.22 155.68 | 
-1986.04 

1399.96 8.51 S 2.22 W 

1600 0.12 142.16 -1786.04 1599.96 9.02 S 1.93 W 

1800 0.39 140.02 | 
-1586.04 

1799.96 9.71 S 1.36 W 

2000 0.42 149.84 | 
-1386.05 

1999.95 10.86 S 0.56 W 

2200 0.55 148.51 -1186.06 2199.94 12.32 S 0.31 E 

2400 0.63 148.19 | 
-986.07 

2399.93 14.07 S 1.39 E 

2600 0.5 141.74 -786.08 2599.92 15.69 S 2.51 E 

2800 0.36 146.99 -586.08 2799.92 16.9 S 3.39 E 

3000 0.34 145.27 j 

-386.09 
2999.91 17.92 S 4.07 E 

3200 0.71 141.19 | 
-186.09 

3199.91 19.37 S 5.19 E 

3400 0.89 141.79 13.89 3399.89 21.55 S 6.93 E 
3600 1.95 148.49 213.82 3599.82 25.68 S 9.67 E 

3800 3.32 152.09 413.61 3799.61 33.7 S 14.16 E 
4000 4.03 148.93 613.19 3999.19 44.83 S 20.49 E 
4200 3.75 149.94 812.73 4198.73 56.51 S 27.4 E 

4400 3.65 148.26 1012.32 4398.32 67.59 S 34.02 E 

4600 3.8 149.49 1211.89 4597.89 78.71 S 40.74 E 

4800 3.67 141.34 14k 1.47 
| 

4797.47 89.42 S 48.1 E 

5000 3.73 143.12 16il.05 
1 

4997.05 99.62 S 56 E 

5200 3.5 138.64 1810.66 5196.66 109.41 S 63.94 E 

5400 3.49 141.52 2010.28 5396.28 118.75 S 71.76 E 
5600 3.42 136.06 2209.92 5595.92 127.82 S 79.69 E 
5800 3.17 139.35 2409.59 5795.59 136.31 S 87.43 E 

6000 3 141.73 " 2609.3 5995.3 144.61 S 94.27 E 
6200 2.82 146.96 2809.04 

j 
6195.04 152.84 S 100.2 E 

6400 2.82 157.03 3008.8 . 6394.8 161.5 S 104.8 E 
6600 2.8 167.58 3208.56 

j 
6594.56 170.8 S 107.77 E 

6800 2.45 168.71 3408.35 6794.35 179.76 S 109.66 E 
7000 2.48 169.72 3608.17 6994.17 188.21 S 111.27 E 
7200 2.61 162.23 3807.97 7193.97 196.81 S 113.43 E 
7400 2.63 . 160.64 4007.76 7393.76 205.47 S 116.34 E 
7600 2.55 161.26 42'o7.56 7593.56 214.01 S 119.29 E 
7800 2.39 169.4 4407.37 7793.37 222.33 S 121.49 E 
8000 2.1 183.02 4607.22 7993.22 230.08 S 122.06 E 
8200 1.05 223.82 4807.15 8193.15 235.07 S 120.6 E 
8400 1.19 240.11 | 

5007.11 
1 

8393.11 237.42 S 117.53 E 
8600 1.73 264.37 5207.04 8593.04 238.75 S 112.73 E 
8800 2.54 272.59 | 

5:406.9 
. 8792.9 238.8 S 105.28 E 

8886 2.5 285.6 5492.82 8878.82 238.21 S 101.57 E 



I 

8918 5.4 202.8 5524.76 8910.76 239.41 S 100.31 E 

8949 8.7 184.9 5555.53 8941.53 243.09 S 99.55 E 

8981 11.6 177.3 5587.02 8973.02 248.72 S 99.49 E 
9013 15.5 178.5 5618.13 9004.13 256.21 S 99.76 E 

9045 19.6 178.5 5648.63 9034.63 265.85 S 100.01 E 

9076 23.6 179.3 5677.45 9063.45 277.26 S 100.22 E 

9108 27.4 182.2 5706.33 9092.33 291.03 S 100.02 E 

9140 30.9 185.3 5734.27 9120.27 306.58 S 98.97 E 

9172 34.2 187.8 5761.24 
1 

9147.24 323.67 S 96.99 E 

9203 36.4 187.5 5786.54 9172.54 341.43 S 94.61 E 

9235 39.3 186.9 5811.81 9197.81 360.9 S 92.15 E 
9267 41.1 186 5836.25 9222.25 381.43 S 89.84 E 

9298 42.4 185.2 5859.38 9245.38 401.97 s 87.82 E 

9330 44.4 183.1 5882.63 
| 

9268.63 423.9 s 86.24 E 

9362 48 183.7 5904.77 9290.77 446.95 s 84.87 E 

9394 52.5 185.9 | 
5925.23 

9311.23 471.45 s 82.79 E 

9426 55.6 188.4 59,44.01 9330.01 497.15 s 79.56 E 

9457 59.1 188.9 5960.74 9346.74 522.95 s 75.63 E 

9489 62 188.9 5976.47 9362.47 550.48 s 71.32 E 

9521 64.5 189.1 5990.87 9376.87 578.7 s 66.85 E 

9552 67.5 189 6003.48 9389.48 606.66 s 62.4 E 

9584 70.5 187.9 6014.94 9400.94 636.21 s 58.01 E 

9616 72.8 186.5 6025.02 9411.02 666.34 s . 54.21 E 

9648 75.4 185.7 60̂ 3.79 9419.79 696.94 s 50.94 E 

9679 78.4 183.9 60^0.81 9426.81 727.02 s 48.41 E 

9711 82.2 182.2 6046.2 9432.2 758.51 s 46.74 E 

9743 86.3 182.7 6049.41 9435.41 790.31 s 45.38 E 
9775 90.2 182.4 6050.38 9436.38 822.26 s 43.96 E 
9838 91.6 182.2 6049.39 9435.39 885.2 s 41.43 E 

9934 91.6 181.7 6046.71 9432.71 981.11 s 38.16 E 

10028 91.8 181.7 6043.93 9429.93 1075.03 s 35.37 E 

10123 91.6 181.6 6041.11 
I 

9427.11 1169.94 s 32.64 E 
10219 91.8 181.7 6038.26 9424.26 1265.86 s 29.88 E 
10314 91.6 181.7 j 

6035.44 
| 

9421.44 1360.78 s 27.06 E 
10409 90.7 181.7 6033.53 9419.53 1455.72 s 24.24 E 
10504 90.3 181.4 j 

6032.71 
1 

9418.71 1550.68 s 21.67 E 
10599 89.1 181.2 6033.2 9419.2 1645.65 s 19.52 E 
10694 90.9 180.2 j 

6033.2 
| 

9419.2 1740.64 s 18.36 E 
10790 90.7 179.5 6031.86 9417.86 1836.63 s 18.61 E 
10885 90.4 178.4 6030.95 9416:95 1931.61 s 20.35 E 
10980 90.6 177.9 6030.12 9416.12 2026.55 s 23.42 E 
11075 90.6 177.7 6029.13 9415.13 2121.48 s 27.06 E 
11170 90.4 177.2 6028.3 

6\)27.8 

9414.3 2216.38 s 31.29 E 
11266 90.2 180.1 

6028.3 

6\)27.8 9413.8 2312.34 s 33.55 E 
11361 89.3 179.1 6028.21 9414.21 2407.34 s 34.21 E 
11456 90.4 180.6 j 

6028.46 9414.46 2502.33 s 34.46 E 
11551 89.6 180.7 6028.46 9414.46 2597.32 s 33.39 E 



11646 89.1 180.5 6029.54 9415.54 2692.31 S 32.39 E 
11741 89.3 181.7 j 

6030.86 
9416.86 2787.28 S 30.57 E 

11836 89.6 182.2 | 
6031.77 

9417.77 2882.22 S 27.33 E 
11931 89.1 182 6032.85 9418.85 2977.15 S 23.85 E 
12027 89.8 181.9 6033.77 

| 
9419.77 3073.09 S 20.59 E 

12122 89.4 181.5 6034.44 9420.44 3168.05 S 17.77 E 
12217 89.7 181.3 6035.18 9421.18 3263.02 S 15.45 E 
12313 89.2 181 6036.1 9422.1 3358.99 S 13.52 E 

12408 88 180.6 6038.43 9424.43 3453.95 S 12.19 E 

12504 89 180.9 j 

6040.94 
9426.94 3549.91 S 10.94 E 

12599 90.4 181.2 6041.44 9427.44 3644.89 S 9.2 E 

12695 89.8 181 60̂ 1.27 9427.27 3740.87 S 7.35 E 
12790 91.1 182 60j*0.52 9426.52 3835.83 S 4.87 E 

12886 89.3 180.9 6040.19 9426.19 3931.8 S 2.44 E 

12981 90 180.8 60̂ 0.77 9426.77 4026.78 S 1.03 E 
13077 89.4 180.6 6041.27 9427.27 4122.78 S 0.14 W 
13172 90.1 180.2 6041.68 9427.68 4217,77 S 0.81 W 
13267 89.5 . 181.3 6042.02 9428.02 4312.76 S 2.05 w 
13362 90 181.4 6042.43 9428.43 4407.73 S 4.29 w 
13457 91.1 181.2 6041.52 9427.52 4502.7 S 6.44 w 
13552 88.3 180.4 6042.02 9428.02 4597.68 S 7.77 w 
13647 89.8 179.8 6043.59 9429.59 4692.67 S 7.93 w 
13742 88.6 178.9 6044.92 9430.92 4787.65 S 6.86 w 
13838 90 178.6 6046.09 9432.09 4883.62 S . 4.76 w 
13933 89.8 178.3 6046.26 9432.26 4978.58 s 2.19 w 
13998 89.1 177.3 60(46.88 9432.88 5043.53 s 0.3 E 
14050 89.1 177.3 6047.7 9433.7 5095.46 s 2.75 E 



Northing Easting 

419414.5 N 700388.6 
419414.3 N 700388.2 
419413.9 N 700387.3 
419412.6 N 700386.5 

419410.3 N 700386.2 

419408.2 N 700386.2 
419406.8 N 700386.1 
419406 N 700386.4 

419405.5 N 700386.7 
419404.8 N 700387.2 
419403.6 N 700388 
419402.2 N 700388.9 
419400.4 N 700390 
419398.8 N 700391.1 
419397.6 N 700392 
419396.6 N 700392.7 

419395.1 N 700393.8 
419392.9 N 700395.5 
419388.8 N 700398.3 
419380.8 N 700402.7 
4193697 N 700409.1 
419358 N 700416 

419346.9 N 700422.6 
419335.8 N 700429.3 
419325.1 N 700436.7 

419314.9 N 700444.6 
419305.1 N 700452.5 
419295.7 N 700460.3 
419286.7 N 700468.3 
419278.2 N 700476 
419269.9 N 700482.9 
419261.6 N 700488.8 
419253 N 700493.4 

419243.7 N 700496.4 
419234.7 N 700498.2 
419226.3 N 700499.9 
419217.7 N 700502 
419209 N 700504.9 

419200.5 N 700507.9 
419192.2 N 700510.1 
419184.4 N 700510.6 
419179.4 N 700509.2 

419177.1 N 700506.1 
419175.7 N 700501.3 
419175.7 N 700493.9 
419176.3 N 700490.2 

VSec DLeg 

E 0 0 

E 0.2 0.13 

E 0.63 0.02 

E 1.91 0.24 

E 4.19 0.1 

E 6.3 0.1 

E 7.67 0.12 

E 8.51 0.05 

E 9.02 0.05 

E ' 9.71 0.14 

E 10.86 0.04 

E 12.32 0.07 

E 14.07 0.04 

E 15.69 0.07 

E 16.9 0.07 

E 17.92 0.01 

E 19.37 0.19 

E 21.56 0.09 

E 25.68 0.54 

E 33.7 0.69 

E 44.84 0.37 

E 56.52 0.14 

E 67.6 0.07 

E 78.73 0.08 

E 89.44 0.27 

E 99.64 0.06 

E • 109.43 0.18 
E 118.78 0.09 

E 127.84 0.17 

E 136.34 0.16 

E 144.64 0.11 
E 152.88 0.16 

E 161.54 0.25 

E 170.84 0.26 
E 179.8 0.18 
E 188.25 0.03 
E 196.85 0.18 
E 205.51 0.04 

E 214.06 0.04 
E 222.37 0.19 

E 230.13 0,3 

E 235.11 0.74 

E 237.46 0.17 

E 238.79 0.4 

E 238.84 0 

E 238.24 0.67 

\ 



I 

419175.1 N 700488.9 E j 239.45 17.68 
419171.4 N 700488.1 E 243.13 12.67 

419165.8 N 700488.1 E 248.75 9.96 
419158.3 N 700488.3 E 256.25 12.22 

419148.6 N 700488.6 E 265.89 12.81 
419137.2 N 700488.8 E 277.3 • 12.94 

419123.5 N 700488,6 E 291.06 12.5 

419107.9 N 700487.6 E 306.61 11:91 

419090.8 N 700485.6 E 323.71 11.13 

419073.1 N 700483.2 E 341.46 7.12 

419053.6 N 700480.7 E 360.94 9.14 

419033.1 N 700478.4 E 381.46 5.91 
419012.5 N 700476.4 E 402 4.53 

418990.6 N 700474.8 E 423.93 7.71 

418967.5 N 700473.5 E 446.98 11.33 

418943 N 700471.4 E 471.48 15.02 
418917.3 N 700468.1 E 497.18 11.57 

418891.5 N 700464.2 E 522.98 11.37 

418864 N 700459.9 E 550.5 9.06 

418835.8 N 700455.4 E 578.72 7.83 
418807.8 N 700451 E 606.68 9.68 
418778.3 N 700446.6 E 636.23 9.91 
418748.2 N 700442.8 E 666.36 8.3 
418717.6 N 700439.5 E 696.96 8.47 
418687.5 N 700437 E 727.04 11.21 

418656 N 700435.3 E 758.53 12.98 
418624.2 N 700434 E 790.33 12.91 
418592.2 N 700432.5 E 822.28 12.22 
418529.3 N 700430 E 885.22 2.24 
418433.4 N 700426.7 E 981.12 0.52 

418339.5 N 700424 E 1075.04 0.21 

418244.5 N 700421.2 E 1169.96 0.24 
418148.6 N 700418.5 E 1265.87 0.23 
418053.7 N 700415.6 E 1360.79 0.21 
417958.8 N 700412.8 E 1455.72 0.95 
417863.8 N 700410.3 E 1550.69 0.53 
417768.8 N 700408.1 E 1645.66 1.28 
417673.9 N 700406.9 E 1740.64 2.17 
417577.9 N 700407.2 E 1836.63 0.76 
417482.9 N 700408.9 E 1931.61 1.2 
417387.9 N 700412 E 2026.56 0.57 
417293 N 700415.7 E 2121.49 0.21 

417198.1 N 700419.9 E 2216.39 0.57 
417102.2 N 700422.1 E 2312.35 3.03 
417007.2 N 700422.8 E 1 2407.35 1.42 
416912.2 N 700423.1 E 2502.34 1.96 
416817.2 N 700422 E 2597.34 0.85 



416722.2 N 700421 E 2692.32 0.57 

416627.2 N 700419.2 E 2787.29 1.28 

416532.3 N 700415.9 E 2882.23 0.61 
416437.3 N 700412.4 E 2977.16 0.57 

416341.4 N 700409.2 E 3073.1 0.74 

416246.4 N 700406.4 E 3168.05 0.6 

416151.5 N 700404 E 3263.02 0.38 

416055.5 N 700402.1 E 3359 0.61 

415960.5 N 700400.8 E 3453.96 1.33 

415864.6 N 700399.5 E 3549.91 1.09 

415769.6 N 700397.8 E 3644.89 1.51 

415673.6 N 700395.9 E 3740.87 0.66 

415578.7 N 700393.5 E 3835.84 1.73 
415482.7 N 700391 E 3931.8 2.2 
415387.7 N 700389.6 E 4026.78 0.74 

415291.7 N 700388.4 E 4122.78 0.66 

415196.7 N 700387.8 E 4217.77 0.85 

415101.7 N 700386.5 E 4312.76 1.32 

415006.8 N 700384.3 E 4407.73 0.54 

414911.8 N 700382.1 E 4502.7 1.18 

414816.8 N 700380.8 E 4597.68 3.07 

414721.8 N 700380.7 E 4692.66 1.7 

414626.8 N 700381.7 E 4787.64 1.58 

414530.9 N 700383.8 E 4883.61 1.49 
414435.9 N 700386.4 E 4978.58 0.38 

414371 N 700388.9 E 5043.53 1.88 

414319 N 700391.3 E 5095.46 0 
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MD Inc Az TVDSS TVD N/S E/W 

0 0 0 -3386 0 0 N 0 E 

200 0.26 243.62 -3186 200 0.2 S 0.41 W 

400 0.3 244.1 -2986 
| 

400 0.63 S 1.28 W 

600 0.63 196.46 -2786.01 599.99 1.92 S 2.07 W 

800 0.7 179.35 -2586.02 799.98 4.19 S 2.36 W 

1000 0.51 184.84 -2386.03 999.97 6.3 S 2.43 W 

1200 0.28 172.63 -2186.04 
1 

1199.96 7.67 S 2.44 W 

1400 0.22 155.68 -1986.04 1399.96 8.51 S 2.22 W 

1600 0.12 142.16 -1786.04 1599.96 9.02 S 1.93 W 

1800 0.39 140.02 -1586.04 1799.96 9.71 S 1.36 W 

2000 0.42 149.84 -1386.05 1999.95 10.86 S 0.56 W 

2200 0.55 148.51 -1186.06 
| 

2199.94 12.32 S 0.31 E 

2400 0.63 148.19 -986.07 2399.93 14.07 S 1.39 E 

2600 0.5 141.74 j 

-786.08 
2599.92 15.69 S 2.51 E 

2800 0.36 146.99 -586.08 2799.92 16.9 S 3.39 E 

3000 0.34 145.27 -386.09 2999.91 17.92 S 4.07 E 

3200 0.71 141.19 -186.09 
| 

3199.91 19.37 S 5.19 E 

3400 0.89 141.79 13.89 
1 

3399.89 21.55 S 6.93 E 

3600 1.95 148.49 213.82 3599.82 25.68 S 9.67 E 

3800 3.32 152.09 413.61 3799.61 33.7 S 14.16 E 

4000 4.03 148.93 613.19 3999.19 44.83 S 20.49 E 

4200 3.75 149.94 812.73 4198.73 56.51 S 27.4 E 

4400 3.65 148.26 1012.32 4398.32 67.59 S 34.02 E 

4600 3.8 149.49 j 

1211.89 
4597.89 78.71 S 40.74 E 

4800 3.67 141.34 1411.47 4797.47 89.42 S 48.1 E 

5000 3.73 143.12 1611.05 
| 

4997.05 99.62 S 56 E 

5200 3.5 138.64 1810.66 5196.66 109.41 S 63.94 E 

5400 3.49 141.52 | 
2010.28 

5396.28 118.75 S 71.76 E 

5600 3.42 136.06 2209.92 5595.92 127.82 S 79.69 E 

5800 3.17 139.35 | 
2409.59 

5795.59 136.31 S 87.43 E 

6000 3 141.73 2609.3 5995.3 144.61 S 94.27 E 

6200 2.82 146.96 2809.04 6195.04 152.84 S 100.2 E 

6400 2.82 157.03 3008.8 6394.8 161.5 S 104.8 E 

6600 2.8 167.58 3208.56 6594.56 170.8 S 107.77 E 

6800 2.45 168.71 j 

3408.35 
6794.35 179.76 S 109.66 E 

7000 2.48 169.72 | 
3608.17 

6994.17 188.21 S 111.27 E 
7200 2.61 162.23 3807.97 7193.97 196.81 S 113.43 E 

7400 2.63 160.64 4007.76 
| 

7393.76 205.47 S 116.34 E 

7600 2.55 161.26 4207.56 7593.56 214.01 S 119.29 E 

7800 2.39 169.4 1 
4407.37 

7793.37 222.33 S 121.49 E 

8000 2.1 183.02 4607.22 7993.22 230.08 S 122.06 E 

8200 1.05 223.82 4807.15 8193.15 235.07 S 120.6 E 

8400 1.19 240.11 5007.11 
1 

8393.11 237.42 S 117.53 E 

8600 1.73 264.37 5207.04 
J 

8593.04 238.75 S 112.73 E 

8800 2.54 272.59 5^06.9 8792.9 238.8 S 105.28 E 

8886 2.5 285.6 5492.82 8878.82 238.21 S 101.57 E 



8918 5.4 202.8 5524.76 8910.76 239.41 S 100.31 E 
8949 8.7 184.9 5555.53 8941.53 243.09 S 99.55 E 
8981 11.6 177.3 5587.02 8973.02 248.72 S 99.49 E 
9013 15.5 178.5 | 

5618.13 
9004.13 256.21 S 99.76 E 

9045 19.6 178.5 j 

5648.63 
| 

9034.63 265.85 S 100.01 E 
9076 23.6 179.3 567|7.45 9063.45 277.26 S 100.22 E 

9108 27.4 182.2 5706.33 9092.33 291.03 S 100.02 E 
9140 30.9 185.3 573;4.27 9120.27 306.58 S 98.97 E 
9172 34.2 187.8 5761.24 

1 
9147.24 323.67 S 96.99 E 

9203 36.4 187.5 5786.54 9172.54 341.43 S 94.61 E 
9235 39.3 186.9 5811.81 9197.81 360.9 S 92.15 E 
9267 41.1 186 | 

5836.25 
9222.25 .381.43 S 89.84 E 

9298 42.4 185.2 5859.38 9245.38 401.97 S 87.82 E 
9330 44.4 183.1 5882.63 

| 
9268.63 423.9 S 86.24 E 

9362 48 183.7 5904.77 9290.77 446.95 S 84.87 E 
9394 52.5 185.9 | 

5925.23 
9311.23 471.45 S 82.79 E 

9426 55.6 188.4 5944.01 
| 

9330.01 497.15 S 79.56 E 
9457 59.1 188.9 5960.74 9346.74 522.95 S 75.63 E 
9489 62 188.9 | 

59̂ 6.47 
9362.47 550.48 S 71.32 E 

9521 64.5 189.1 5990.87 
| 

9376.87 578.7 S 66.85 E 
9552 67.5 189 6003.48 9389.48 606.66 S 62.4. E 
9584 70.5 187.9 6014.94 

j 
9400.94 636.21 S 58.01 E 

9616 72.8 186.5 6025.02 9411.02 666.34 S 54.21 E 
9648 75.4 185.7 6033.79 

1 

9419.79 696.94 S 50.94 E 
9679 78.4 183.9 60^0.81 9426.81 727.02 S 48.41 E 
9711 82.2 182.2 6046.2 

1 

9432.2 758.51 S 46.74 E 
9743 86.3 182.7 60^9.41 9435.41 790.31 S . 45.38 E 
9775 90.2 182.4 6050.38 9436.38 822.26 s 43.96 E 
9838 91.6 182.2 6049.39 9435.39 885.2 s 41.43 E 
9934 91.6 181.7 6046.71 9432.71 981.11 s 38.16 E 
10028 91.8 181.7 6043.93 9429.93 1075.03 s 35.37 E 
10123 91.6 181.6 6041.11 9427.11 1169.94 s 32.64 E 
10219 91.8 181.7 6038.26 9424.26 1265:86 s 29.88 E 
10314 91.6 181.7 6035.44 

| 
9421.44 1360.78 s 27.06 E 

10409 90.7 181.7 6033.53 9419.53 1455.72 s 24.24 E 
10504 90.3 181.4 6032.71 

j 

9418.71 1550.68 s 21.67 E 
10599 89.1 181.2 6033.2 9419.2 1645.65 s 19.52 E 
10694 90.9 180.2 6p33.2 9419.2 1740.64 s 18.36 E 
10790 90.7 179.5 6031.86 9417.86 1836.63 s 18.61 E 
10885 90.4 178.4 6030.95 9416.95 1931.61 s 20.35 E 
10980 90.6 177.9 6030.12 9416.12 2026.55 s 23.42 E 
11075 90.6 177.7 j 

6029.13 
t 

9415.13 2121.48 s 27.06 E 
11170 90.4 177.2 6028.3 9414.3 2216.38 s 31.29 E 
11266 90.2 180.1 6CJ27.8 9413.8 2312.34 s 33.55 E 
11361 89.3 179.1 6028.21 9414.21 2407.34 s 34.21 E 
11456 90.4 180.6 6028.46 9414.46 2502.33 s 34.46 E 
11551 89.6 180.7 6028.46 9414.46 2597.32 s 33.39 E 



11646 89.1 180.5 6029.54 9415.54 2692.31 S 32.39 E 
11741 89.3 181.7 | 

6030.86 
9416.86 2787.28 S 30.57 E 

11836 89.6 182.2 | 
6031.77 

9417.77 2882.22 S 27.33 E 

11931 89.1 182 | 
6032.85 

9418.85 2977.15 S 23.85 E 

12027 89.8 181.9 | 
6033.77 

| 

9419.77 3073.09 S 20.59 E 

12122 89.4 181.5 6034.j44 9420.44 3168.05 S 17.77 E 

12217 89.7 181.3 6035.18 9421.18 3263.02 S 15.45 E 

12313 89.2 181 | 
6036.1 

| 

9422.1 3358.99 S 13.52 E 

12408 88 180.6 6038.̂ 3 9424.43 3453.95 S 12.19 E 

12504 89 180.9 6040.94 
| 

9426.94 3549.91 S 10.94 E 

12599 90.4 181.2 6041.J14 9427.44 3644.89 S 9.2 E 

12695 89.8 181 .6041.27 
j 

9427.27 3740.87 S 7.35 E 

12790 91.1 182 6040,52 9426.52 3835.83 S 4.87 E 

12886 89.3 180.9 6040.19 
j 

9426.19 3931.8 S 2.44 E 

12981 90 180.8 6040.77 9426.77 4026.78 S 1.03 E 

13077 89.4 180.6 604lj27 9427.27 4122.78 S 0.14 W 

13172 90.1 180.2 604lJ68 9427.68 4217.77 S 0.81 W 

13267 89.5 181.3 6042 lo2 9428.02 4312.76 S 2.05 W 

13362 90 181.4 6042 J43 9428.43 4407.73 S 4.29 W 

13457 91.1 181.2 604lj52 9427.52 4502.7 S 6.44 W 

13552 88.3 180.4 6042J02 9428.02 4597.68 S 7.77 W 

13647 89.8 179.8 6043I59 9429.59 4692.67 S 7.93 W 

13742 88.6 178.9 6044^2 9430.92 4787.65 S 6.86 W 

13838 90 178.6 6046!o9 9432.09 4883.62 S 4.76 W 

13933 89.8 178.3 6046126 9432.26 4978.58 S 2.19 W 

13998 89.1 177.3 60461.88 9432.88 5043.53 S 0.3 E 

14050 89.1 177.3 6047.7 9433.7 5095.46 s 2.75 E 



Northing Easting 

419414.5 N 700388.6 
419414.3 N 700388.2 
419413.9 N 700387.3 
419412.6 N 700386.5 
419410.3 N 700386.2 
419408.2 N 700386.2 

419406.8 N 700386.1 

419406 N 700386.4 

419405.5 N 700386.7 
419404.8 N 700387.2 
419403.6 N 700388 
419402.2 N . 700388.9 
419400.4 N 700390 
419398.8 N 700391.1 
419397.6 N 700392 

419396.6 N 700392.7 

419395.1 N 700393.8 
419392.9 N 700395.5 
419388.8 N 700398.3 

419380.8 N 700402.7 
419369.7 N 700409.1 
419358 N 700416 

419346.9 N 700422.6 

419335.8 N 700429.3 
419325.1 N 700436.7 
419314.9 N 700444.6 
419305.1 N 700452.5 
419295.7 N 700460.3 
419286.7 N 700468.3 
419278.2 N 700476 
419269.9 N 700482.9 
419261.6 N 700488.8 
419253 N 700493.4 

419243.7 N 700496.4 
419234.7 N 700498.2 
419226.3 N 700499.9 
419217.7 N 700502 
419209 N 700504.9 

419200.5 N 700507.9 
419192.2 N 700510.1 
419184.4 N 700510.6 
419179.4 N 700509.2 
419177.1 N 700506.1 
419175.7 N 700501.3 
419175.7 N 700493.9 

419176.3 N 700490.2 

VSec D Leg 
E 0 0 
E 0.2 0.13 
E 0.63 0.02 
E 1.91 0.24 
E 4.19 0.1 
E 6.3 0.1 
E 7.67 0.12 
E 8.51 0.05 
E 9.02 0.05 
E 9.71 0.14 
E 10.86 0.04 
E 12.32 0.07 
E 14.07 0.04 
E 15.69 0.07 
E 16.9 0.07 
E 17.92 0.01 
E 19.37 0.19 
E 21.56 0.09 
E 25.68 0.54 

E 33.7 ' 0.69 
E 44.84 0.37 
E 56.52 0.14 
E 67.6 0.07 
E 78.73 0.08 
E 89.44 0.27 
E 99.64 0.06 
E 109.43 0.18 
E 118.78 0.09 
E 127.84 0.17 
E 136.34 0.16 
E 144.64 0.11 
E 152.88 0.16 
E 161.54 0.25 
E 170.84 0.26 
E 179.8 0.18 
E 188.25 0.03 
E 196.85 0.18 
E 205.51 0.04 
E 214.06 0.04 
E 222.37 0.19 
E 230.13 0.3 
E 235.11 0.74 
E 237.46 0.17 
E 238.79 0.4 
E 238.84 0 
E 238.24 0.67 



419175.1 N 700488.9 E 239.45 17.68 
419171.4 N 700488.1 E 243.13 12.67 
419165.8 N 700488.1 E 248.75 9.96 
419158.3 N 700488.3 E 256.25 12.22 
419148.6 N 700488.6 E 265.89 12.81 
419137.2 N 700488.8 E 277.3 12.94 
419123.5 N 700488.6 E 291.06 12.5 
419107.9 N 700487.6 E 306.61 11.91 
419090.8 N 700485.6 E 323.71 11.13 
419073.1 N 700483.2 E 341.46 7.12 
419053.6 N 700480.7 E 360.94 9.14 
419033.1 N 700478.4 E 381.46 5.91 
419012.5 N 700476.4 E 402 4.53 
418990.6 N 700474.8 E 423.93 7.71 
418967.5 N 700473.5 E 446.98 11.33 
418943 N 700471.4 E 471.48 15.02 

418917.3 N 700468.1 E 497.18 11.57 
418891.5 N 700464.2 E 522.98 11.37 
418864 N 700459.9 E 550.5 9.06 

418835.8 N 700455.4 E 578.72 7.83 
418807.8 N 700451 E 606.68 9.68 
418778.3 N 700446.6 E 636.23 9.91 
418748.2 N 700442.8 E 666.36 8.3 
418717.6 N 700439.5 E 696.96 8.47 
418687.5 N 700437 E 727.04 11.21 
418656 N 700435.3 E 758.53 12.98 

418624.2 N 700434 E 790.33 12.91 
418592.2 N 700432.5 E 822.28 12.22 
418529.3 N 700430 E 885.22 2.24 
418433.4 N 700426.7 E 981.12 0.52 
418339.5 N 700424 E 1075.04 0.21 
418244.5 N 700421.2 E 1169.96 0.24 
418148.6 N 700418.5 E 1265.87 0.23 
418053.7 N 700415.6 E 1360.79 0.21 
417958.8 N 700412.8 E 1455.72 0.95 
417863.8 N 700410.3 E 1550.69 0.53 
417768.8 N 700408.1 E 1645.66 1.28 
417673.9 N 700406.9 E 1740.64 2.17 
417577.9 N 700407.2 E 1836.63 0.76 
417482.9 N 700408.9 E 1931.61 1.2 
417387.9 N 700412 E 2026.56 0.57 
417293 N 700415.7 E 2121.49 0.21 

417198.1 N 700419.9 E 2216.39 0.57 
417102.2 N 700422.1 E 2312.35 3.03 
417007.2 N 700422.8 E 2407.35 1.42 
416912.2 N 700423.1 E 2502.34 1.96 
416817.2 N 700422 E 2597.34 0.85 



416722.2 N 700421 E 2692.32 0.57 

416627.2 N 700419.2 E 2787.29 1.28 

416532.3 N 700415.9 E 2882.23 0.61 
416437.3 N 700412.4 E 2977.16 0.57 

416341.4 N 700409.2 E 3073.1 0.74 

416246.4 N 700406.4 E 3168.05 0.6 

416151.5 N 700404 E 3263.02 0.38 

416055.5 N 700402.1 E 3359 0.61 

415960.5 N 700400.8 E 3453.96 1.33 

415864.6 N 700399.5 E 3549.91 1.09 

415769.6 N 700397.8 E 3644.89 1.51 

415673.6 N 700395.9 E 3740.87 0.66 

415578.7 N 700393.5 E 3835.84 1.73 

415482.7 N 700391 E 3931.8 2.2 

415387.7 N 700389.6 E 4026.78 0.74 
415291.7 N 700388.4 E 4122.78 0.66 
415196.7 N 700387.8 E 4217.77 0.85 
415101.7 N 700386.5 E 4312.76 1.32 

415006.8 N . 700384.3 E 4407.73 0.54 

414911.8 N 700382.1 E 4502.7 1.18 

414816.8 N 700380.8 E 4597.68 3.07 

414721.8 N 700380.7 E 4692.66 1.7 

414626.8 N 700381.7 E 4787.64 1.58 

414530.9 N 700383.8 E 4883.61 1.49 

414435.9 N 700386.4 E 4978.58 0.38 

414371 N 700388.9 E 5043.53 1.88 

414319 N 700391.3 E 5095.46 0 



PLU Big Sinks 7-25-31 USA lH F ina l Surveys t x t . t x t 

Chesapeake Operating Inc. 
Job #1210774 - Phoenix MWD Surveys 

Eddy County, New Mexico (NAD 1983) 
PLU Big Sinks 7-25-31 USA lH 
Your Ref: 

Measured Sub-Sea vertical Local Coordinates 
UTM Coordinates \ /erti cal Dogleg 
Depth in c l . Azim. Depth Depth Northi ngs Eastings 

Northi ngs Eastings Section Rate 
( f t ) 

Eastings 
( f t ) ( f t ) ( f t ) ( f t ) 

( f t ) ( f t ) ( f t ) C/100ft) 
8800 00 2 540 272.590 5406 90 8792.90 238 80 S 105 28 E 

419175 692 N 700493.867 E 238 84 0.00 
8886 00 2 500 285.600 5492 82 8878.82 238 21 S 101 57 E 

419176 283 N 700490.157 E 238 24 0.67 
8918 00 5 400 202.800 5524 76 8910.76 239 41 S 100 31 E 

419175 081 N 700488.900 E 239 45 17.68 
8949 00 8 700 184.900 5555 53 8941.53 243 09 S 99 55 E 

419171 399 N 700488.134 E 243 13 12.67 
8981 00 11 600 177.300 5587 02 8973.02 248 72 S 99 49 E 

419165 773 N 700488.079 E 248 75 9.96 
9013 00 15 500 178.500 5618 13 9004.13 256 21 S 99 76 E 

419158 282 N 700488.343 E 256 25 12.22 
9045 00 19 600 178.500 5648 63 9034.63 265 85 S 100 01 E 

419148 638 N 700488.595 E 265 89 12.81 
9076 00 23 600 179.300 5677 45 9063.45 277 26 S 100 22 E 

419137 230 N 700488.807 E 277 30 12.94 
9108 00 27 400 182.200 5706 33 9092.33 291 03 S 100 02 E 

419123 462 N 700488.603 E 291 06 12.50 
9140 00 30 900 185.300 5734 27 9120.27 306 58 S 98 97 E 

419107 917 N 700487.561 E 306 61 11.91 
9172 00 34 200 187.800 5761 24 9147.24 323 67 S 96 99 E 

419090 820 N 700485.580 E 323 71 11.13 
9203 00 36 400 187.500 5786 54 9172.54 341 43 S 94 61 E 

419073 067 N 700483.197 E 341 46 7.12 
9235 00 39 300 186.900 5811 81 9197.81 360 90 S 92 15 E 

419053 588 N 700480.740 E 360 94 9.14 
9267 00 41 100 186.000 5836 25 9222.25 381 43 S 89 84 E 

419033 065 N 700478.423 E 381 46 5.91 
9298 00 42 400 185.200 5859 38 9245.38 401 97 S 87 82 E 

419012 522 N 700476.410 E 402 00 4.53 
9330 00 44 400 183.100 5882 63 9268.63 423 90 S 86 24 E 

418990 596 N 700474.827 E 423 93 7.71 
9362 00 48 000 183.700 5904 77 9290.77 446 95 S 84 87 E 

418967 545 N 700473.454 E 446 98 11.33 
9394 00 52 500 185.900 5925 23 9311.23 471 45 S 82 79 E 

418943 038 N 700471.380 E 471 48 15.02 
9426 00 55 600 188.400 5944 01 9330.01 497 15 S 79 56 E 

418917 343 N 700468.146 E 497 18 11.57 
9457. 00 59 100 188.900 5960 74 9346.74 522 95 s 75 63 E 

418891. 543 N 700464.219 E 522 98 11.37 
9489. 00 62 000 188.900 5976 47 9362.47 550 48 s 71 32 E 

418864. 016 N 700459.908 E 550 50 9.06 
9521. 00 64 500 189.100 5990. 87 9376.87 578 70 s 66 85 E 

418835. 795 N 700455.438 E 578 72 7.83 
9552. 00 67 500 189.000 6003. 48 9389.48 606 66 s 62 40 E 

418807. 831 N 700450.984 E 606. 68 9.68 
9584. 00 70 500 187.900 6014. 94 9400.94 636 21 s 58 01 E 
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PLU Big Sinks 7-25--31 USA lH Final Surveys t x t . t x t 
418778 284 N 700446.597 E 636 23 9.91 

Surveys 

9616 00 72 800 186.500 6025 02 9411.02 666 34 S 54 21 E 
418748 153 N 700442.794 E 666 36 8.30 
9648 00 75 400 185.700 6033 79 9419.79 696 94 S 50 94 E 

418717 554 N 700439.525 E 696 96 8.47 
9679 00 78 400 183.900 6040 81 9426.81 727 02 S 48 41 E 

418687 472 N 700437.002 E 727 04 11.21 
9711 00 82 200 182.200 6046 20 9432.20 758 51 S 46 74 E 

418655 981 N 700435.326 E 758 53 12.98 
9743 00 86 300 182.700 6049 41 9435.41 790 31 S 45 38 E 

418624 178 N 700433.965 E 790 33 12.91 
9775 00 90 200 182.400 6050 38 9436.38 822 26 S 43 96 E 

418592 230 N 700432.542 E 822 28 12.22 
9838 00 91 600 182.200 6049 39 9435.39 885 20 S 41 43 E 

418529 291 N 700430.015 E 885 22 2.24 
9934 00 91 600 181.700 6046 71 9432.71 981 11 S 38 16 E 

418433 384 N 700426.749 E 981 12 0.52 
10028 00 91 800 181.700 6043 93 9429.93 1075 03 S 35 37 E 

418339 467 N 700423.962 E 1075 04 0.21 
10123 00 91 600 181.600 6041 11 9427.11 1169 94 S 32 64 E 

418244 548 N 700421.228 E 1169 96 0.24 
10219 00 91 800 181.700 6038 26 9424.26 1265 86 S 29 88 E 

418148 630 N 700418.465 E 1265 87 0.23 
10314 00 91 600 181.700 6035 44 9421.44 1360 78 S 27 06 E 

418053 714 N 700415.648 E 1360 79 0.21 
10409 00 90 700 181.700 6033 53 9419.53 1455 72 S 24 24 E 

417958 776 N 700412.830 E 1455 72 0.95 
10504 00 90 300 181.400 6032 71 9418.71 1550 68 S 21 67 E 

417863 814 N 700410.260 E 1550 69 0.53 
10599 00 89 100 181.200 6033 20 9419.20 1645 65 S 19 52 E 

417768 842 N 700408.105 E 1645 66 1.28 
10694 00 90 900 180.200 6033 20 9419.20 1740 64 S 18 36 E 

417673 854 N 700406.944 E 1740 64 2.17 
10790 00 90 700 179.500 6031 86 9417.86 1836 63 s 18 61 E 

417577 864 N 700407.196 E 1836 63 0.76 
10885 00 90 400 178.400 6030 95 9416.95 1931 61 s 20 35 E 

417482 886 N 700408.937 E 1931 61 1.20 
10980 00 90 600 177.900 6030 12 9416.12 2026 55 s 23 42 E 

417387 940 N 700412.003 E 2026 56 0.57 
11075 00 90 600 177.700 6029 13 9415.13 2121 48 s 27 06 E 

417293 015 N 700415.650 E 2121 49 0.21 
11170 00 90 400 177.200 6028 30 9414.30 2216 38 s 31 29 E 

417198 113 N 700419.876 E 2216 39 0.57 
11266 00 90 200 180.100 6027 80 9413.80 2312 34 s 33 55 E 

417102 151 N 700422.138 E 2312 35 3.03 
11361 00 89 300 179.100 6028 21 9414.21 2407 34 s 34 21 E 
417007 157 N 700422.801 E 2407 35 1.42 
11456 00 90 400 180.600 6028 46 9414.46 2502 33 s 34 46 E 

416912 161 N 700423.050 E 2502 34 1.96 
11551 00 89 600 180.700 6028 46 9414.46 2597 32 s 33 39 E 
416817 168 N 700421.972 E 2597 34 0.85 
11646 00 89. 100 180.500 6029 54 9415.54 2692 31 s 32 39 E 

416722 180 N 700420.977 E 2692 32 0.57 
11741 00 89. 300 181.700 6030. 86 9416.86 2787 28 s 30 57 E 

416627 209 N 700419.154 E 2787. 29 1.28 
11836 00 89. 600 182.200 6031. 77 9417.77 2882. 22 s 27 33 E 

416532 268 N 700415.921 E 2882. 23 0.61 
11931. 00 89. 100 182.000 6032. 85 9418.85 2977. 15 s 23 85 E 

416437. 339 N 700412.440 E 2977. 16 0.57 
12027. 00 89. 800 181.900 6033. 77 9419.77 3073. 09 s 20 59 E 

416341. 399 N 700409.174 E 3073. 10 0.74 
12122. 00 89. 400 181.500 6034. 44 9420.44 3168. 05 s 17. 77 E 

416246. 444 N 700406.356 E 3168. 05 0.60 
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PLU Big Sinks 7-25--31 USA 1H Final Surveys t x t . t x t 
12217 00 89 700 181.300 !6035 18 9421.18 3263 02 S 15 45 E 

416151 475 N 700404.035 E 3263 02 0.38 
12313 00 89 200 181.000 i6036 10 9422.10 3358 99 S 13. 52 E 

416055 499 N 700402.108 E 3359 00 0.61 
12408 00 88 000 180.600 6038 43 9424.43 3453 95 S 12 19 E 

415960 539 N 700400.782 E 3453 96 1.33 
12504 00 89 000 180.900 6040 94 9426.94 3549 91 S 10 94 E 

415864 581 N 700399.526 E 3549 91 1.09 
12599 00 90 400 181.200 6041 44 9427.44 3644 89 S 9 20 E 

415769 601 N 700397.785 E 3644 89 1.51 
12695 00 89 800 181.000 6041 27 9427.27 3740 87 S 7 35 E 

415673 619 N 700395.942 E 3740 87 0.66 
12790 00 91 100 182.000 6040 52 9426.52 3835 83 S 4 87 E 

415578 658 N 700393.455 E 3835 84 1.73 
12886 00 89 300 180.900 6040 19 9426.19 3931 80 S 2 44 E 

415482 695 N 700391.026 E 3931 80 2.20 
12981 00 90 000 180.800 6040 77 9426.77 4026 78 S 1 03 E 

415387 708 N 700389.617 E 4026 78 0.74 
13077 00 89 400 180.600 6041 27 9427.27 4122 78 S 0 14 W 

415291 717 N 700388.444 E 4122 78 0.66 
13172 00 90 100 180.200 6041 68 9427.68 4217 77 s 0 81 W 

415196 721 N 700387.781 E 4217 77 0.85 
13267 00 89 500 181.300 6042 02 9428.02 4312 76 s 2 05 w 

415101 731 N 700386.538 E 4312 76 1.32 
13362 00 90 000 181.400 6042 43 9428.43 4407 73 s 4 29 w 

415006 759 N 700384.299 E 4407 73 0.54 
13457 00 91 100 181.200 6041 52 9427.52 4502 70 s 6 44 w 

414911 789 N 700382.144 E 4502 70 1.18 
13552 00 88 300 180.400 6042 02 9428.02 4597 68 s 7 77 w 

414816 810 N 700380.818 E 4597 68 3.07 
13647 00 89 800 179.800 6043 59 9429.59 4692 67 s 7 93 w 

414721 826 N 700380.652 E 4692 66 1.70 
13742 00 88 600 178.900 6044 92 9430.92 4787 65 s 6 86 w 

414626 844 N 700381.730 E 4787 64 1.58 
13838 00 90 000 178.600 6046 09 9432.09 4883 62 s 4 76 w 

414530 877 N 700383.824 E 4883 61 1.49 
13933 00 89 800 178.300 6046 26 9432.26 4978 58 s 2 19 w 

414435 912 N 700386.394 E 4978 58 0.38 
13998 00 89 100 177.300 6046 88 9432.88 5043 53 s 0 30 E 

414370 964 N 700388.889 E 5043 53 1.88 
14050 00 89 100 177.300 6047 70 9433.70 5095 46 s 2 75 E 

414319 028 N 700391.338 E 5095 46 0.00 

A l l data are i n f e e t unless o therw ise s t a t e d . D i r e c t i o n s and coord ina tes are 
r e l a t i v e t o Gr id Nor th . j 

v e r t i c a l depths are r e l a t i v e t o WELL. Nor th ings and East ings are r e l a t i v e t o we l l 

The Dogleg Seve r i t y i s i n Degrees per 100 f e e t . 
V e r t i c a l sec t i on i s from s l o t and c a l c u l a t e d along an Azimuth o f 179.980° ( G r i d ) . 
Coordinate System is North American Datum 1983 US State Plane 1983, New Mexico 
Eastern zone. 
Grid Convergence at Surface is 0.274°. 

Based upon Minimum Curvature type c a l c u l a t i o n s , a t a Measured Depth o f 14050.00 f t . 
the Bottom Hole Displacement i s 5 0 9 5 . 4 6 f t . , i n the D i r e c t i o n o f 179.980° ( G r i d ) . 
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PHOENIX , 
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•;:X';:-XXDate:'08i17/2012 
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Chesapeake Operating Inc. 
Project:* Eddy CountyrNew Mexico (NAD 1983) 

Site: PLU BiglSinks 7-25-31 USA 1H 
Well: Job #1210774 

Wellbore: Latshaw 14 
Plan: Plan 3 09-12-12 
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