
Final Surveys - Cimarex Vaca Draw 20-17 Federal #2H MWD 0ft-22179ft 
(Surcon Corrected) Survey Geodetic Report

(Def Survey)

Report Data:
CDent:
Field:

Structure / Slot:

Well:
Borehole:
UWWAPtf:

Survey Name:

8urvey Date:
Tort / AHD / DDI / ERD Redo: 
Coordinate Reference System: 
Location Let/Long:
Location Grid N/E Y/X:
CRS Grid Convergence Angle: 
Grid Scale Factor:

Version I Patch:

March 21.2019 - 09:22 AM 
Cimarex
NM Lee Cowty (NAD 63)

Cimarex Vaca Draw 20-17 Federal 92H / Cimarex Vaca Draw 20-17 
Federal 02H

Cimarex Vaca Draw 20-17 Federal 02H 
Original Borehole 
Unknown / Unknown
Final Surveys • Cimarex Vaca Draw 20-17 Federal 02H MWD 0ft-22l79ft 
(Surcon Corrected)

November 20,2018
313 267 * /10300.015 til 6.762 / 0.631
NAD63 New Mexico State Plane, Eastern Zone, US Feet
N 32* 8'35.65902*, W 103* 35’ 48.04794’
N 404409.310 RUS, E 760421.100 RUS 
0.3916*
0.00996867

Survey / DLS Computation: 
Vertical Section Azimuth: 
Vertical Section Origin:

TVD Reference Datum:

TVD Reference Elevation: 
Seabed / Ground Elevation: 
Magnetic Declination:

Total Gravity Field Strength: 

Gravity Model:
Total Magnetic Field Strength: 
Magnetic Olp Angle: 
Declination Data:
Magnetic Declination Model: 
North Reference:
Grid Convergence Used:

MMmum Cuvsbae / LuMnsJd 
359.630 * (Grid North)
0.000 ft. 0.000 ft

RKB

3441.200 ft above MSL
3416.200 R above MSL 
6.671 *

998.4303mgn (9.60665 Based) 

GARM
47802.165 nT 
59.731 *
March 07. 2019 
HDGM 2019 
Grid North 
0.3916 *

2.10.753.0 Total Corr Mag North->Grid North: 6.2797 *

Local Coord Referenced To: Structure Reference Poht

Comments
MD tnd Azlm Grid TVD VSEC

(ft) n n («) (ft)
NS
(ft)

EW DLS
(ft) (*/100ft)

Easting Latitude Longitude Closure Azimuth
(RUS) (N/S*") (E/W* * *) O

Closure
(ft)

SHL [390* FSL, 
1910* FWL]

0.00

199.00
300.00
392.00
464.00
575.00
685.00
760.00
650.00
945.00
961.00

1134.00
1230.00
1325.00
1419.00
1608.00
1796.00
1691.00
1986.00
2081.00
2175.00
2271.00
2365.00
2459.00
2553.00
2646.00
2743.00
2B37.00
2932.00
3026.00
3121.00
3216.00
3310.00
3404.00
3498.00
3593.00

3763.00 
3877.00 
3972.00 
4067.00 
4162.00 
4257.00 
4352.00 
4446.00 
4542.00 
4636.00 
4732.00 
4826.00 
4921.00 
5018.00 
5111.00 
5205.00 
5299.00 
5393.00 
5468.00 
5564.00 
5676.00 
5773.00 
5688.00 
5983.00 
6056.00 
6153.00 
6246.00 
6342.00 
6437.X 
6532.00 
6627X 
6722X 
6617.00 
6912X 
7X7.00 
7102X 
7196 00 
7290.00 
7365.00 
7479X 
7S72X 
7666X 
7761X 
7856X 
7951.00 
6046.00

0.00

0.22
0.22
0.22
OX

ox
0.07
0.15
0.16
0.14
0.13
0.12
0.01
0.06
0.13
0.31
0.46
0.52
0.56
0.57
0.65
0.67
1.05
1.15 
1.26 
1.35
1.39 
1.45 
1.54 
2.11 
1.71
1.52
1.40
1.16
1.15 
0.95 
0.93 
1.33 
1.30 
1.59 
1.68 
IX 
1.49 
IX 
1.45 
1.93 
IX
1.16 
1.02 
0.98 
0.95 
OX 
1.04 
0.89 
0.76 
0.62 
0.56 
0 60 
0.57 
0.44 
0.55 
0.63 
062 
0.60 
0.65 
0.63 
0.61 
0.63 
0.77 
1.05 
1.07 
0.92 
0.63 
1.23 
1.22 
1.10 
1.02 
1.71 
IX
1.53 
1.40 
IX 
IX

ox OX OX 0.00 O.X N/A 404499.31 76X21.19 N 32 6 X.X W 103 35 48.05 0.00 OX

139.70 1XX -0.20 •O.X O.X 0.11 404499.02 76X21.44 N 32 6 35.X W103X48 05 139.70 O.X
15220 3XX -0.81 -0.61 0.46 0.05 404498.70 76X21.65 N 32 6 35.65 W103 35 46 X 142.X 0.77

123.X 392X ■0.67 -0.87 0.69 0.12 404496.44 76X21.X N 32 6 35.65 W103 35 48.04 141.X 1.11
153.40 484 00 -1.03 -1.03 0.87 0.16 404496.28 76X22.X N 32 6 35.65 W103 35 46 X 139.72 1.35
35.16 575X -IX -1.05 0.93 0.14 4044X 26 76X22.12 N 32 6 35.65 W103 35 46.04 136.53 1.41
37.47 685.00 -0.68 -0.97 O.X 0.01 4044M.X 76X22.16 N 32 6 35.65 W103 35 X.X 134,41 1.39
11.73 760.00 -0.61 -O.X 1.X 0.10 4044X 51 76X22.24 N 32 6X.65 W103 35 X X 127.X 1.32

332.21 850X -0.57 -O.X 1.01 0.13 404498.75 76X22.20 N 32 6 35.65 W103 XXX 119.13 1.16
324.13 945.00 •0.34 •0.34 0.87 0.05 404498.97 76X22.06 N 32 6 35.X W103 35 46.X 111.10 O.X
331.75 961X -0.27 -0 27 O.X 0 06 404499.X 76X22.02 N 32 6 35.X W103 35 46.X 107.77 0.87
245.10 1134,00 •0.16 -0.16 O.X 0.11 404499.13 76X21.79 N 32 6 35.X W 103 35 46.X 106.67 OX

6.55 12XX •0 22 -0.21 0.51 0.13 404499.10 76X21.70 N 32 6 35.X W103 35 46 X 112.75 O.X
339.54 1325.00 •0.18 -0.16 0.49 O.X 404499.15 76X21 X N 32 6 35.X W 103 35 48.X 107.X 0.52
3X73 1419.00 •0.02 •0.01 0.44 0.07 404499.X 76X21.63 N 32 6 35.X W103 X X.X 91.74 0.44
350 83 1607.X O.X 0.69 O.X 0.10 404500.00 76X21.47 N 32 6X.67 W103 35 X.X 21.78 0.74

338 25 1795.X 1.92 1.92 -0.10 0.10 404X1.23 76X21.09 N 32 6 35.X W 103 X 48.05 357.07 1.93
344.73 isx.x 271 271 -O.X 0.07 404502.02 76X20 63 N 32 6 X.69 W 103 X X.M X2.44 2.73
349.63 1985.98 3.59 3.X -O.X 0.07 404S02.X 76X20.64 N 32 6 X.69 W103 X X.M XI. 19 3.63

5.22 2080X 4.51 4.51 -O.X 0.16 404X3.62 76X20.60 N 32 6 X.70 W103 X 48.05 X2.50 4.55
12.78 2174.97 5 50 5.X -0.43 0.12 404504.81 76X20.76 N 32 6X.71 W 103X48.05 355.49 5.51

115.49 2270.97 5.71 5.71 O.X 1.24 404X5.02 76X21.53 N 32 6X.72 W103 X 48.X 3.45 5.72

1XX 2364.95 5.10 5.11 IX 0.22 4X504.42 76X22.09 N 32 6 35.71 W 103X48.03 19.X 542
99.67 245864 4.64 4.X 3.X 0.23 4X503.97 76X24.73 N 32 6 X.70 W103XX.01 37.20 5.X
95.31 2552.92 4.37 4.41 5.51 0.17 4X503.72 76X26.70 N 32 6 X.70 W103 35 47.X 51.37 7.06

91.53 2647.X 4.23 4.28 7.69 0.12 4XX3.59 76X28.X N 32 6 35.70 W103 35 47.X 60.91 6.M
63.11 2742.X 4.32 4.39 9.X 0.22 4XX3.70 76X31.14 N 32 6 35.70 W 103X47.93 M.21 10.88
61.35 2638.63 4.62 4.70 12 26 O.X 4X5X.01 76X33.45 N 32 6 X.70 W 103 35 47.91 69.02 13.13
79.75 2931.X 5.01 5.11 14.70 0.10 4X5X.42 76X35 89 N 32 6X.71 W103 X 47.X 70.X 15.57

110.67 3025.76 4.61 4.72 17.57 1.19 4X5X03 70X30.70 N 32 6 35.70 W 103X47.64 74.X 18.19
114.54 3120.70 3.39 3.52 X.49 0.44 4XS02.X 769441.X N 32 6 35.69 W 103X47.61 60.X 20.79
116.08 3215 67 2.23 2.X 22.91 0.21 4X501.69 769444.10 N 32 6 35.X W 103 X 47.76 X.X 23.X
117.93 33X64 1.13 1.X 25.05 0.14 4X500.60 769446.24 N 32 6 35.67 W103 35 47.76 87X 25.08
MX 3403.61 0.57 0.74 27.03 O.X 4X500.05 769446.22 N 32 6 35.X W 103X47.73 88.43 27.X
84.53 3497.59 O.X 0.82 28.94 0.13 4XX0.13 76X50.13 N 32 6 35.67 W103 35 47.71 88.37 28.X

81.24 3592.58 0.83 1.03 XX 0.22 4X5X.X 76X51.X N 32 6 3567 W 103 3547X 68.07 30 68
75.28 3887.X 1.14 1.35 32.19 0.11 4X500.X 76X53.36 N 32 6 35.67 W 103 35 47.67 87.60 32.22
XX 3762.X 1.73 1.95 X.X 0.44 4XX1.26 76X55.15 N 32 6 35.X W 103 35 47.65 X.72 X.02
65.40 X76.52 2.X 2.79 35.95 0.06 4X502.10 76X57.13 N 32 6 35.X W 103 X 47.63 X.X X.05

1X.77 3971.49 274 2.X X.22 0.97 4X502.X 76X59.41 N 32 6 35X W 103 35 47.60 85 53 X.X

101.X 4066.45 219 246 40.X 0.10 4XX1.77 769462.07 N 32 6 35.X W 103 35 47.57 X.S6 40.X
121.27 4161.43 1.X 1.74 4295 O.X 4XX1X 7694X.14 N 32 6 35.67 W103 3S47.X 87.68 42.X

128X 42X.40 0.26 0.55 44.63 O.X 404499.X 76X65.82 N 32 6 XX W 103 35 47.53 89 29 44.63
1X14 4351.37 ■1.37 -1.07 46.62 0.13 404498.24 769467.81 N 32 6 35.65 W 103 35 47.51 91.31 48.X
97.49 4445.34 -2.X -207 46.X 0.92 404497.24 769469.68 N 32 6 35.X W 103 35 47.48 92.43 48.X
98.47 4541.30 -2.80 •2.46 91.X O.X 4044M.6S 76X72.79 N 32 6 35 63 W 103 35 47.45 92.73 91.M
91.18 4635.26 -3.06 •271 X.04 0.95 404496.60 76X75.23 N 32 6 35.63 W 103 35 47.42 92.80 X.11

X.69 4731.25 •3.26 -2.M 55.X 0.20 4044M.41 76X77,07 N 32 6 35.63 W 103 35 47.40 92.97 55 96
101.99 4625.23 •3.61 -3.24 57.64 0.15 404496.07 76X76.X N 32 6 35.62 W103 3547.X 93.21 57.73

IX.02 4920.21 •3.94 -3.55 59.27 O.X 404495.76 76X60.45 N 32 6 35.62 W103 35 47.X 93.43 59.37
1M.50 X15.20 -4.23 -3.64 X.X 003 404495.47 76X62.03 N 32 6 3562 W 103 35 47.34 93.61 60.96
101.75 5110.19 -4.55 -4.14 62.39 0.02 404485.17 76X63. X N 32 6 35.61 W 103X47.32 93.80 62.53

103.32 5204.17 •4.91 •4.X X.X O.X 4044X.61 76XX.18 N 32 6 35.81 W 103 35 47.30 X.02 X.15
96.35 52X.16 -5.20 -4.76 65.55 0.20 404494.53 76XX.74 N 32 6 35.61 W 103 35 47.29 94.17 65.72

108.14 5392.15 -5.49 -5.05 X.87 023 404494.26 76XX.06 N 32 8 35.60 W 103 35 47.27 94.32 67X
117.77 5467.14 -5.93 •5.49 67.X 0.18 404493.62 76X69.11 N 32 6 35.60 W 103 35 47.26 94.62 68.14
117.73 5X3.14 •6.X •5.95 X.X 0 08 404493.X 769469.99 N 32 6 35.X W 103 35 47.25 X.X 69.05
114.91 5677.13 •6.82 -6.37 69.X 0.05 404492.X 76X90.84 N 32 6 35.59 W103 35 47.24 9523 69.X
104.26 5772.13 -7.15 ■6.70 70.X 0.12 404492.61 76X91.75 N 32 6 35.59 W 103 35 47.23 X42 70.X
115.34 5667.13 -7.43 -6.97 71.X 0.17 404492.X 76X92.53 N 32 6 35.59 W 103 35 47.22 95.58 71X
M.49 5962.12 -7.59 -7.13 72.16 0.27 404492.16 76X63.35 N 32 6 X.M W 103 35 47.21 95.84 72.51

65.46 X57.11 -7.55 -7.08 73.32 0.27 404492.23 76XX.51 N 32 6 35.M W 103 35 47.20 95.51 73.67

64X 6152.10 -7.44 •6.96 74.X 0.02 404492.35 76X65.87 N 32 6 35.59 W 103 35 47.18 95.32 75.01

67.41 6247X -7.X ■6.87 76.03 OX 404492.44 76X97.21 N 32 6 35.59 W 103X47.16 95.16 76.X

X.70 6341.X -7.X -6.63 77.X OX 404492.48 76X98.57 N 32 6 35.59 W 103 35 47.15 95.05 77X

91.X 64X07 -7.X -6.65 78.77 0.04 404492.46 76X89.96 N 32 6X.59 W103X47.13 X.97 79.07

80 63 6X1.07 -7.40 -6.X X.13 003 404492.43 769501.32 N 32 6 35.59 W 103X47.12 X.91 80.43

91.28 6826.06 -7.43 •6.X 61.49 0.02 404492.41 769S02.X N 32 6X.59 W 103 3547.10 X.X 81.78

X.47 6721.05 -7.40 •6.87 82.81 0.11 404492.44 769504.00 N 32 6X.59 W 103X47.09 X.74 X.10

74.70 X16.03 -7.13 •6.59 84X O.X 404492.72 769505.48 N 32 6X.59 W 103 35 47.07 X.47 X.55

72.62 6911.02 •6.65 •6.X X.X OX 404493.22 7X507.16 N 32 6X.59 W 103 35 47.05 XX X.19

70.82 7006X -6.14 -5.X 87.X 0.16 404493.73 7X508.73 N 32 6 X.X W 103X47.03 93.X 87.72

X.93 7100.X •5.X -5.06 X.M 0.11 4044X.25 7X510.X N 32 6 X.X W 103X47.01 93X X.M

72.X 7194.X -5.08 -4.49 9049 0.44 404494.82 7X511.67 N 32 6 35.81 W 103X47.00 92.X 9060

X.81 72X.X •4.45 -3.X 92.X 0.07 404495.46 7X513.X N 32 6X.61 W 103 X 46.97 92.X 92.47

67.60 7383.94 -3.77 •3.16 94.18 0.13 404496.15 769515.37 N 32 8X.82 W 103 X 46.95 91.92 X.24

75.47 7477.82 •3.23 •2.61 8S.S3 0.17 404496.70 7X517.02 N 32 6 35.63 W 103 X 46.93 91.56 95 67

61.23 7570.X •2.62 •2.19 X.X 0.76 404467.12 766519.19 N 32 8 35.X W 103X46.91 91.28 98 03

67.05 7684 85 -2.X •1.91 1X.70 0.21 404497.40 769521.69 N 32 6 35 X W 103 X 46.X 91.09 1M.72

64.31 7759.82 -2.X -1.72 103.29 0.11 404497.X 769524.47 N 32 8 XX W 103 X 46.X MX 103.30

X.77 7654.79 ♦221 -1.53 105.71 0.15 404497.76 769526.X N 32 6 X.X W 103X46.62 80 83 1X.72

69.74 7949.76 -215 •1.45 107.99 O.X 404497.X 769526.18 N 32 6 35.X W 103X46.79 M.77 108 00

XX 6044.74 -215 •1.44 110.17 0.11 404497.67 769531.35 N 32 6 X.X W 103 X 46.77 90.75 110.17
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e JO Z aSBd m n:u 6MDZ/8UZ (papauoo uoains) U6ZLZZ-U0 QMIfll HZ# IRiapaj Zl-OZ «bjq boba xajBiuio - sAawns |Buy- O ESZ'Ol'Z aoujo Buiiiuq

uzze* 621 08*68 68 80 to 68 82 2 28 N 2162S692 92*129609 262 96*201 6SZZ69 62*1269 2208821 9C2SC 1206 002269!
tTMd 

JKOdOuftfOJQ91*0689 92*2 68 98 68 80 M CO'AZ 2 28 N ZPQES691 8088C609 26*2 92*60* 26 8889 1**9999 68 08821 82 esc 6106 0CX9691

688299 18*1 88 68 68 80 M Z8CZ2 2C N 89*186662 82 628609 681 62011 892289 189289 90 1982! 08 6SC 9106 00 28891
9UnU0fP»S

08X829 88 t 08 98 68 80 to 8822 2 28 N 62086692 82 182609 220 09 601 89 2829 88'1829 06 0882! 80*1 89 69 0029291

168899 98*1 2898 68 80 to 86'12 2 28 N 86 626692 08 981609 920 99 801 962899 S8 9C99 80 08821 280 68 69 0026991
86X969 98*1 88 98 68 80 AA 0902 2 ZC N 20 82S692 19 190609 920 C8'201 S9Z9S9 9819S9 66 62821 280 2006 00*2669!

warn 881 68 98 68 80 to 99612 28 N 22826692 19 896809 960 C0'20l 59*2999 289999 8962821 8S0 8006 00Z0S9!

treses 681 28 98 68 80 AA Z2'912 ZC N 89 826692 88168809 220 99 601 992S89 681SC9 6962821 601 69 69 00*2099!
S6 8S29 08' l 06*98 68 80 AA 92*21 2 ZC N 9S5ZS692 98 962809 181 09'901 29 2S29 169S29 6692821 19 0 92*69 0021891

109919 881 0S'98 68 80 AA 88*912 28 N 61626692 S9199809 681 66 901 89 2919 26*1919 86*22821 29*868 0068 002129!
206909 68'l 68 98 68 CO M 06612 28 N C0'2ZS692 28696809 900 S8501 02 2909 86 9909 0282821 010 89 69 0022191

119268 26*1 06 98 68 80 aa 66*81 2 28 N 16926692 99 129809 280 22501 02Z26G 96 1268 18S2C21 SO'O 6968 00 22091

910288 96 1 16*98 68 80 aa 2081 2 28 N 29 626662 68 92C809 222 89501 02*2288 96 9298 9052821 080 29 68 002C6SI

92S828 281 0698 68 CO AA 6081 2 28 N 12926692 16 282809 220 20*201 C2C82C 96 2828 S9'92C21 92'2SC 0669 00 989SI
890698 221 28 88 SC 80 AA 6121 2 28 N 981CS662 86'281809 860 29011 08 8898 109998 82 92C21 982SC 9968 00C92SI

99S6S8 29 1 88 88 SC 80 AA 12 11 2 28 N 20686692 90X60809 880 69X11 S8C6SC 90X668 26X2821 92 8SC 0669 00 999S1
eeoosc 26*1 18*68 68 80 aa 22 01 2 28 N 26 986692 11*866209 290 ec'21! 26 8698 608698 19X2821 9S2S8 89 68 00C6SS1

traote 802 28 88 68 80 aa 88*6 2 28 N 21*296692 61X06209 922 86 021 66X098 918098 9222821 oiesc 22*69 008S9S1
92 0 ICC 212 68*98 68 80 AA 88 8 2 28 N 99896692 02 209209 880 08 221 1080C8 61*2088 CC22C21 220 62 68 00 29CS1

985128 81*2 28*68 68 80 AA 88 2 2 28 N 69896692 12212209 29'Z OS 221 10X12C $12128 20 22C21 89'6S8 C8'68 00292S1

09 0218 822 88 68 68 80 AA 06 6 2 28 N 86 296692 82 219209 ZS'C 62121 coeuc 91*2118 6S02C21 88 1 69 88 00 2216!
es'azoc 622 0898 68 80 AA 86 6 2 28 N 66 196692 88X26209 895 08 021 219208 88*8208 99S9CZI C9 6SC CSS9 00 8206!
12*2982 282 88 98 68 CO AA S2'9 2 28 N 29 09S692 16*689209 922 92 611 62 0962 99 6862 96 1982! 082 2969 00 9669!

aim 182 68*88 SC CO AA 198 2 28 N 11986662 19998209 292 86 911 095982 09 9982 022882! 062 89*16 00 66891
922622 282 86*98 68 80 AA 29 2 2 28 N 89286692 69692209 ISO 29111 290S2Z 696922 62X9821 80! 89'68 00 90991
92 2592 28'Z 65*88 68 CO Aa 86*1 2 28 N 211CS692 12961209 828 96 601 695S9Z 22 9S9Z 11C9CZ! 10*1 68 68 0060291
16 29SZ 88 2 96*98 68 CO AA 66 0 2 ZC N 20*286692 82 660209 920 89011 1S09S2 926SS2 11*29821 09 2S8 S969 0091991
izeon 692 26*68 S8 80 AA 90 0 2 ZC N 66686692 88 686909 222 08911 099992 18S992 08 09C21 2C2SC 20 69 00 02691
22X2C2 282 98 88 S8 80 AA 1166 9 28 N 66*686692 86'698909 261 08911 920282 86 6982 9S2SC21 06 258 26'98 0092991
010822 SO'C 68*68 68 CO AA ores 9 ZC N 69 296682 60 822909 192 16121 99 92ZZ 80 9222 96X682! 08 esc 6S89 00 0CC91
2CS812 228 68 68 SC 80 AA 82*26 9 2C N 08 896692 11*189909 980 19221 29*1912 901812 99X682! 286SC 89 06 0068291
IS'0602 88 8 68 98 68 80 AA 086S6 ZC N 62996692 21 986909 S90 80X21 88 9802 $09802 92'9SGZ! 2S'6SC 22 06 00 09191
12*6861 668 68 68 68 CO Aa 68 66 9 ZC N 82996662 81 169909 20*1 SSXZl 69 1661 SO'1661 2C5SCZ1 08 6SC 26 68 0059091
260061 52*8 S9 89 SC 80 AA 28*86 9 ZC N 19696692 91968909 90 1 C9921 69 9681 SO 9691 S26SC2! 80'6S8 SS'06 00 0S6C1
189081 008 88 98 68 80 to 88 86 9 28 N 82*296692 9**108909 922 90 921 (6*1081 901081 C95SCZ1 26 8SC 66 68 0056881
881121 88*8 18 98 SC 80 M 86*26 9 ZC N 2S 066692 92 802909 62*2 88*621 86 9021 11*9021 C2 9SCZ1 00 268 ZS'88 00 09281
OS'2191 02*8 88 68 68 80 to 09*16 9 28 N 69866692 28*111809 20*1 IS 281 90*2191 21*1191 6ZZSCZ! 11*6SC 9168 00S99C1
eoczsi SOS 28 98 68 GO to 86 06 9 28 N 88*666662 98 910809 82* 1 02 981 01*2161 1291S1 60 0S8Z! 68 868 IZ'88 00 02681
csez9i 286 28 98 68 80 to 22*68 9 28 N 81 966662 09*126609 680 96*981 912291 92'1291 98*2982! S20 20 68 0052981
26 8881 08*6 88 98 68 80 to 92 88 9 ZC N 66*666692 19 928609 82 l 62*981 S122CI S292C1 0S'998Z! 26 6S8 18'68 00 08CCI
280821 026 68 98 68 80 to S8*28 9 ZC N 81 666692 89 282609 Sll S6CC1 218821 822821 68 9982! 20*1 C2 88 00 99ZCI
295911 196 28 98 SC 80 to 16*68 6 ZC N 91866692 29 289609 260 seici 028811 28 2811 99 89821 68*1 92 69 001618!
IZ'ISOl 60*2 68 98 68 80 to 26*68 9 ZC N 88 066692 2S 296609 29'1 91*621 92X901 682901 29 2982! 002 20 68 00 9608!
99'9S6 65*2 06*98 68 80 to CO 68 9 28 N 89*296692 26299609 682 08 821 62'896 99*296 91 2982! 89*1 98 06 00 10081
18Z99 628 8698 68 80 to 60*88 9 ZC N 01*696662 99268609 C0'9 16CZ1 9CCS9 9S2S8 09 9982! S9*l 8S26 00 90621
11892 21*6 26 98 68 CO to 81*88 9 ZC N 29 296692 69262609 9201 89121 19*962 192S2 12 69821 92! 92 89 0011921
28882 686 86 98 68 80 to 88 28 6 28 N 22 296692 62622609 226 80'121 99 922 29S22 90 9982! 01*1 2859 00 82221
10902 886 66*98 68 80 to 86*28 8 ZC N 66 196692 96*961609 218 89 021 S9569 09 969 220982! S60 1828 00 89221
22'829 8201 09*88 68 CO to 2228 6 28 N 66 096692 9CX91S09 288 08 611 SO 999 82 899 C26CC21 IS! 22 62 00912Z1
22 C89 8901 26 98 68 80 to 16186 ZC N 86 686692 00281609 990 62 811 22289 96*189 98 62821 212 21*22 0099921
68 209 8211 86 98 SC CO to OS'188 28 N OS 886692 01060S09 86 1 1C'2U 19 06S 90 06S 0861C21 88! 02*22 001992!
09126 82' 11 66 68 SC 80 to 61*188 28 N 09'2CS692 66 8S0S09 192 22 911 99 6SS 08 ess 9S21C21 61*2 99 92 0060921
86188 92X1 29 98 68 80 to 6908 6 28 N 82986692 28820S09 692 01511 2S6ZS 28 826 91S0821 212 8852 0082SZ1
69*116 2921 89 68 SC 80 to 66 08 6 28 N 91 686692 26 266909 IOC 86X11 89 869 89*269 21 26221 60? 26'92 0099621
82199 9S'81 02*68 68 CO to 82 08 6 28 N 00986692 11266909 22C 19 211 28 299 80*299 96 88221 912 1092 0091621
21*289 08 81 12*68 SC 80 to 86’6C 9 28 N 98 2CS692 19*286909 229 29111 11*889 88*289 92 62221 922 00 82 00 88921
20*828 69'9t 82*68 68 80 to 82 68 6 28 N 2018S692 80'198909 266 98'601 92*198 9019C 98 26221 690 02 89 0020921
99*298 88 21 82*98 SC 80 to 21*68 6 28 N 96 086692 96*698909 268 22 601 29*068 S6 69C 6289221 OZO 90*29 00 06821
SZ6CC 99'81 62 9868 80 to C86C6 28 N 001CS692 29028909 02*2 I960! 2S 128 08 02C 6058221 99658 82 99 00 86821
ooxie 09 02 82*98 68 CO to 66 88 6 28 N 88 186692 82262909 82*11 91 011 86*262 92 262 29 02221 C06S8 6619 00 9ZCZ1
08282 86*22 82*68 68 80 to 8288 6 28 N Z81C6692 SS'992909 2991 C90U S258Z CS'992 29 90221 96 868 22 8S 00 96221
20862 9982 82 68 SC 80 to 20 88 8 28 N 62 286692 29 882909 9951 01*111 9S6CZ 98 882 88*29121 S6'868 S2XS 00X9ZZ1
16182 28 22 82 68 SC CO to 82*28 9 28 N 62286692 86X12909 62 91 09111 29912 06X12 18 29121 S2 8S8 9289 00 18221
88 222 92*08 82 68 SC CO to 66*28 6 28 N 92886692 99'169909 0211 80211 91*261 19161 8659121 98'968 1899 00 00221
08 802 62*88 82'98 SC CO to SG'2C8 28 N 09CCS692 06 026909 099 19*211 02121 29021 8182121 S8'6S8 0209 00 69121
21881 6268 82 98 SC CO to 91'28 6 28 N 82CCS692 200S9909 91*2 66211 22'OSl 90'OSl IS 86021 296S8 99 88 00'2C1Z1
10821 86*08 82 98 SC CO aa S6 9C9 28 N 28886692 66089909 68'9 69211 92*181 SS'OCl CIC20Z1 98 668 9C'9C OOSOIZI
62 661 88*88 82*99 SC CO to 22 98 9 28 N 16X86692 06219909 66X C2ZU 61X11 99*211 66 29021 06 6SC ZO'SC 00 92021
86281 12*68 G2'88 SC 80 to 0998 9 28 N C0 98S692 86966909 98'6 98*211 29 66 96'96 88 22021 98 668 28 CC 00X9021
89281 6256 Z2'98 68 CO to 89 98 9 28 N GS'986692 29226909 80 01 seen 1682 82*22 8C56611 9!‘2S8 20*18 0011021
88081 10*16 22 68 St CO to 92 68 9 28 N 9858S692 26 296909 8101 91911 22 89 CS'29 1989611 96 968 96'2Z 0009611
91S21 02*99 12 99S8 80 to 9t'9C9 28 N 919CS692 29896909 Z0'6 S69U 1S'69 22 89 99 09611 ZO'ZSC 18 92 00 69611
62'121 28*22 02 98 S8 80 to 20 98 9 28 N 228CS692 91 986909 9121 CS'SU 8998 60'9C 2Z11611 92*268 9612 00*21611
28 811 62*22 02*98 SC 80 to 1658 8 28 N G12CS692 2S62S909 6651 S6S11 1292 9952 $1*28911 02 2SC 2181 00 99811
02211 08*18 69 98 SC 80 to 8858 0 ZC N 06*286692 26’91S909 62 21 88 911 19*21 98 61 98 16811 82*968 20X1 0096811
68211 21*88 69 98 SC CO to 2258 9 ZC N 81886692 98 116909 2251 96'6U 8021 82*11 28 02911 26 068 62*2 0082811
86211 6668 96*98 68 CO to 9258 6 28 N 62 886692 89 80S909 99'9 09*211 sre 688 1069211 92 988 882 00 16211
9S911 00 69 29 98 SC CO to 8258 0 28 N 99 6CS692 6S20S909 25 0 22 811 828 1S'2 80 96211 09X62 29'1 0009211
68611 8268 99 98 68 CO to 82*68 9 28 N 88 096692 81*206909 200 02'6ll S9'2 80*2 S061211 62562 SZ'l 0021211
02 221 81*29 29 98 6C CO to 1268 9 28 N 92896692 09S0S909 C20 SS'221 609 625 60 99611 8S66Z 281 W99611
88 821 22*28 06 98 SC 80 to 0258 8 28 N 29596692 9Z90S909 Sl'O 82 921 S6'9 S19 U1S9U 92*208 81*1 00XS911
89621 88 88 66'99 SC CO to 69 SC 9 28 N 96996692 8620S909 110 92521 298 982 81*95811 99X18 02 1 00 86811
51221 66 68 26 98 SC CO to 29'SC 8 28 N 18 896692 19 10S909 220 21*221 08*2 99'! 61*19211 92*218 211 0089211
88 821 6968 96 88 SC CO to 99689 28 N ZS'696692 80 00S909 890 98 821 220 90 0* 21*99111 IS5Z8 92 l 0089111
88 621 86 06 86'98 SC CO to 8968 8 28 N 9S0SS692 28 269909 C20 2C621 99*1- 8Z'Z* 0212011 89'198 92'1 00X2011
66 081 62 26 CS'09 SC CO to 66 SC 6 28 N 20 266692 10X69909 CIO 98 081 08 9- 91'2- 221880! 22S9C 281 00 88801
19 IGl 86 86 2688 68 80 to 26 SC 6 28 N 96266692 66069909 600 SC'ICl 28 9- 21'6- 08 6820! 99 998 021 00 89201
812C1 28*86 26 88 68 80 to 6668 6 28 N 96266692 81*689909 no 22*181 9101’ 80*11- 18 26901 86*298 21*1 00 96901
82 281 21*66 IS 98 S8 80 to 8668 6 28 N G9C6S692 98 289909 900 92281 26*11’ 2821- 88 8660! C929C 911 00 00901
28 881 26*66 IS 98 68 80 to IS'SG 0 28 N 96CSS692 85 589909 620 92281 92*81* 8991- S8'90S01 19598 Sl'l 00 90601
80 881 09 66 06 88 68 CO to OS'SCO ZC N CC9SS692 06889909 200 91X81 1951* 22 81- 28*60901 92 998 890 0011901
28 881 21*26 OS 88 SC CO aa 8858 6 28 N S9 9SS692 ZS 289909 600 29X81 62*91’ S0 21- 9851801 26 998 980 0021801
21*681 22*26 68 98 6C CO to 29'SC 9 28 N 80SSS692 81*189909 910 06X81 S181- 20 61’ 68 02201 Sl'098 680 0022201
08681 22 86 68 98 68 CO to 99'SC 9 28 N 665SS692 08629909 ZC'O I9'98l 1961- ezoz- 0952101 69588 620 0022101
88 681 96 86 88 98 SC CO to S958 9 28 N 90 96S692 20*629909 09*1 98'9C1 0802- 2112- 09 1800! C0'628 990 00X8001
68 881 0886 88'98 S8 CO to 69 SC 6 ZC N 20 9SS692 6C629909 OS'O 68 981 26 61’ 0902- 192866 62 991 280 00 6866
0SS81 82*26 68'99SC 80 to 29’SC 9 ZC N S9SSS692 90 199909 280 22 981 6281' 2161- 29 2986 08'96t 621 00 9986
01**81 86 96 OS'88 68 80 to 69 68 8 ZC N 08*966692 20X99909 200 ll'CCl 62 81- S1'21* 69*2926 99 99L 29'1 00 6926
26 281 1266 ZS89SG 80 to IS 68 9 ZC N C6XSS692 86'989909 220 92'lCl 88 91* eisi- 992S96 86591 191 009S96
61 181 8856 CS 09 68 80 to 86 68 9 28 N 621SS892 69 989909 6C0 09081 2921- 02X1- 1S8SS6 61'CSl IC'l 000966
28 081 89 86 86 98 68 80 to 86 SC 9 ZC N 201SS682 29 989909 SIO 69621 99 01- 89*11- 8SC996 09 991 20 1 005996
92821 6886 SS'68 68 CO to 26 68 9 ZC N 610SS692 89 169909 910 00 621 88*2* 129- 66*9226 C0'6Sl 920 009226
06 221 6926 9668 68 80 to 6S58 9 ZC N C0’696692 18X69909 220 99'2Zl 00 9- 289- OS 9806 96 681 290 00 9806
0l'2Zl 88 26 2S68SC 80 to 06 68 9 ZC N 91*996692 81*969909 8C0 66 821 915’ 009- 2S 0669 96 281 290 00 2669
09 521 66'16 66'68 68 80 aa 1968 9 ZC N 16896692 96 969909 600 22521 28'9- 91 S’ 8S5698 09X11 20 1 002689
ei'821 69'16 19 68 68 80 to 19 SC 9 28 N 2C69S692 99569909 88 0 91*921 S9C- S9'9* 091088 SO'Sll Oil 00X099
18'ZZl 0816 CBB8 68 CO aa 26 68 9 ZC N 99*896682 28 669909 91*0 2Z'2Z1 66 2- 928- 292028 62*901 ZC 1 006028
91*021 1216 S9 88 68 CO to 89 68 9 ZC N 2819S692 62 969909 890 91*021 SS'Z- 28 8* 992198 6886 28 1 009199
05 811 60 16 29 88 68 80 to 8958 9 ZC N 296CS682 21*269909 CIO 89 911 612- 962- 99 91S9 86201 S20 00 02S9
82211 2806 6698 68 80 to 88 68 9 ZC N 09986692 86*269909 920 22*211 92'1* 9S2- 299298 98'201 290 009299
62 811 62*06 02*98 68 CO to 86 68 9 ZC N C60CS692 62269909 120 92511 2S'l* 22 2* 99 6288 6226 660 001CC8
10*811 8206 22*68 68 80 to 86 68 9 ZC N 61 686682 68 269909 900 00'911 991- 612- 029829 S216 Sl'l 00 9CZ9
81*211 8206 82*98 SC 80 to 89 68 8 ZC N 28 886692 88269909 610 C1211 891- SIX* 12'6C18 62*68 111 00 1918
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Comments MD tnd Azlm Grid TVD VSEC NS EW DLS Northing Easting Latitude Longitude Closure Azimuth Closure
(ft) n n (ft) (ft) («) (ft) (V100R) (RUS) (ftUS) (Nra*’") (E/WT n (ft)

17072.00 89.90 355.61 12360.68 5016.64 5017.41 102.11 1.87 409516.55 769523.30 N 32 7 25.30 W 103 35 46.46 1.17 5018.45
17187.00 69.24 356.66 12381.39 5111.46 5112.19 95.71 1.31 406611.33 769516.90 N 32 7 26.24 W 103 35 46.53 1.07 5113.08
17262.00 66.04 0.81 12363.6S 5206.40 5207.12 93.61 4.55 409706.25 769514.60 N 32 7 27.16 W 103 35 46.55 1.03 5207.96
17357.00 69.24 3.32 12385.90 5301.28 5302.02 97.03 2.93 409601.15 769516.22 N 32 7 26.12 W 103 35 46.50 1.05 5302.91
17452.00 91.62 2.44 12385.19 5396.12 5396.69 101.61 2.67 409896.02 769522.99 N 32 7 29.05 W 103 35 46 44 1.08 5397.65
17546.00 69.55 0.46 12384.23 5490.05 5490.64 104.20 3.03 409969.97 769525.39 N 32 7 29.98 W 103 35 46.40 1.09 5491.63
17641.00 69.97 0.37 12364.63 5565.04 5565.64 104.91 0.46 410064.96 769526.09 N 32 7 30.92 W 103 35 46.36 1.08 5586.62
17736.00 89.17 357.70 12365.34 5680.03 5680.61 103.31 2.63 410179.93 769524.49 N 32 7 31.66 W 103 35 48.40 1.04 568175
17831.00 91.27 357.21 12384.96 5774.95 5775.71 99.09 2.27 410274.63 769520.28 N 32 7 32.60 W 103 35 46 44 0.98 5776.56
17927.00 90.31 355.99 12363.65 5670.81 5671.53 03.40 1.62 410370.65 769514.56 N 32 7 33.75 W 103 35 48.50 0.91 5672.27
16021.00 90.76 358.11 12382.76 $964.70 5965.40 66.56 2.31 410464.51 769509.75 N 32 7 34.68 W 103 35 46.54 0.65 5966.05
16116.00 68.60 357.64 12363.14 6059.66 6060.33 65.20 2.08 410559.44 769506.39 N 32 7 35.62 W 103 35 46.56 081 6060.93
16211.00 69.11 357.41 12364.87 6154.56 6155.23 81.27 0.56 410654.34 769502.45 N 32 7 36.56 W 103 35 46.81 070 6155.77
16306.00 69.59 0.13 12365.95 6249.56 6250.20 79.23 2.91 410749.30 769500.41 N 32 7 37.50 W103 35 48.63 073 625070
16401.00 68.42 2.85 12387.60 6344.48 6345.14 61.70 3.12 410644.24 769502.68 N 32 7 30.44 W103 35 46.59 0.74 6345.67
16495.00 90.66 5.25 12386.19 6438.19 6438.69 68.33 3.64 410937.99 769509.52 N 32 7 39.37 W 103 35 48.51 079 6439.50
16591.00 87.97 359.57 1236917 6534.02 6534.75 92.37 6.64 411033.64 769513.56 N 32 740.31 W 103 35 48.45 0.61 6535.40
18686.00 69.17 358.36 12391.54 6826.98 6629.70 90.65 1.79 411128.79 769511.64 N 32 7 41.25 W 103 35 46.47 076 6830.32
18781.00 69.14 357.92 12392.95 6723.94 6724.64 87.57 0.46 411223 73 769508.76 N 32 7 42.19 W 103 35 46.50 075 6725.21
16678.00 66.67 356.91 12394.59 6816.90 6619.59 84.94 1.08 411318.67 768508.13 N 32 7 43.13 W 103 35 48.52 0.71 6820.12
18971.00 68 62 359.09 12396.66 6913.67 6914.55 63.29 032 411413.63 769504.47 N 32 7 44.07 W 103 35 46.53 0.69 6915.05
18068.00 69.00 0.49 12396.65 7008.6S 7009.53 62.94 1.53 411508.60 769504.13 N 32 7 45.01 W 103 35 46.53 0.68 7010.02
19162.00 91.34 2.55 12396.36 7104.76 7105.48 85.48 325 411604.56 769506.67 N 32 7 45.96 W 103 35 46.49 0.69 7106.00
19257.00 90.76 359.05 12396.62 7199.73 7200.44 66.81 3.73 411699.51 769506.00 N 32 746.90 W103 35 46.47 0.69 7200.97
19352.ro 92.06 358.85 12394.26 7294.69 7295.40 65.1$ 1.37 411794.46 769506.34 N 32 7 47.64 W 103 35 46.48 067 729589
19447.00 90.48 356.00 12392.18 7369.65 7390.34 82.63 1.94 411689.40 769503.81 N 32 7 4676 W 103 35 46.50 0.64 7390.60
19542.00 89.04 356.09 12392.58 7464.61 7485.26 79.38 1.52 411964.34 769500.57 N 32 749.72 W 103 35 48.53 0.61 7465.70
19635.00 66.42 356.56 12396.26 7577.50 7578.16 76.67 2.66 412077.21 769497.86 N 32 7 50.84 W 103 35 48.55 0.58 7576.54
19730.00 69.93 358.61 12399.29 7672.42 7873.06 74.32 3.70 412172.12 769495.51 N 32 7 51.56 W 103 35 46.57 0.55 7673.42
19625.00 91.20 3S9.78 12396.35 7767.41 7768.05 72.99 1.82 412267.10 769494.18 N 32 7 52.52 W 103 35 46.58 0.54 7766.39
19920.00 91.07 358.07 12396.47 7662.38 7663.01 71.21 1.60 412362.06 769492.39 N 32 7 53.46 W 103 35 40.59 0.52 7863.33
20015.00 91.44 359.69 12394.39 7957.35 70S7.97 69.52 1.95 4124S7.01 769490.70 N 32 7 54.40 W 103 35 46.61 0.50 7956.27
20110.00 90.10 1.44 12393.11 6052.32 6052.95 70.62 2.16 412551.99 769491.81 N 32 7 55.34 W 103 35 46.59 0.50 6053.26
20205.00 68.52 0.30 12394.25 6147.29 8147.92 72.06 2.05 412646.96 769493.25 N 32 7 56.28 W 103 35 46.56 0.51 614624
20300.00 91.03 2.67 12394.63 6242.22 8242.88 74.52 3.63 412741.91 769495.71 N 32 7 57.22 W 103 35 46.53 0.52 6243.21
20395.00 89.42 2.10 12394.25 6337.11 6337.79 76.48 1.60 412636.62 769499.68 N 32 7 58.16 W 103 35 48.47 0.54 6338.18
20490.00 91.24 356.93 12393.71 843208 6432.77 79.33 3.65 412931.60 769500.52 N 32 7 59.10 W 103 35 46.45 0.54 6433.14
20565.00 93.03 0.36 12390.17 6527.01 8527.69 78.76 2.42 413026.72 769499.95 N 32 6 0.04 W 103 35 46.45 0.53 6S26.06
20660.00 91.07 358.41 12386,77 6621.94 8822.62 77.75 2.92 413121.64 769498.94 N 32 8 0.90 W 103 35 46.46 0.52 6622.97
20774.00 92.56 0.72 12383.77 6715.66 8716.56 77.04 2.93 413215.56 769498.23 N 32 8 1.00 W 103 35 46.46 0.51 6716.90
20870.00 92.27 359.96 12379.71 6611.79 6812.47 77.63 0.84 413311.49 769498.81 N 32 6 2.65 W 103 35 46.44 0.50 6812.61
20965.00 90.10 356.73 12377.75 6906.72 6907.39 74.90 4.11 413406.41 769496.09 N 32 6 3.79 W 1033546.47 0.48 6907.71
21060.00 69.38 356.66 12378.18 9001.60 9002.23 66.42 0.76 413501.24 769490.61 N 32 8 4.73 W 103 35 46.52 0.44 9002.50
21155.00 89.48 356.66 12379.12 8096.47 9097.08 64.05 0.24 413596.06 769465.24 N 32 8 5.67 W 103 35 48.58 0.40 9097.30
21250.00 81.41 357.17 12376.39 9191.37 9191.94 59.11 2.06 413690.94 769460.30 N 32 0 8.61 W103 35 46.63 0.37 9192.13
21344.00 90.07 1.35 12377.17 9265.33 9285.90 57.69 4.67 413784.90 769479.08 N 32 8 7.54 W103 35 46.64 0.36 9266 06
21439.00 92.23 5.66 12375.26 9380.07 9380.68 63.71 5.09 413879.67 769464.90 N 32 0 6.40 W 103 35 46.56 0.39 9360.69
21534.00 95.44 5.51 12366.81 9474.33 9475.00 72.65 3.38 413973.99 769494.14 N 32 8 9.41 W 103 35 48.45 0.44 9475.26
21629.00 93.92 1.29 12361.16 9566.76 9569.49 78.56 4.71 414066.46 769499.75 N 32 810.34 W 103 35 46.37 0.47 9569.81
21724.00 91.65 357.40 12356.54 9663.65 9684.35 77.48 4.74 414163.34 769496.68 N 32 811.28 W 103 35 46.38 0.46 9664.66
21619.00 90.31 357.66 12354.91 9758.57 9759.25 73.55 1.49 414258.24 769494.74 N 32 612.22 W 103 35 48.42 0.43 9759.53
21914.00 86.11 359.42 12356.22 9653.54 9854.21 71.29 2.84 414353.19 769492.46 N 32 613.16 W 1033546.44 0.41 9654.46
22010.00 87.94 1.55 12359.S3 9949.47 9950.14 72.11 2.22 414449.12 769493.29 N 32 614.11 W 1033548.42 0.42 995040
22105.00 93.72 3.81 12356.16 10044.28 10044.98 76.54 6.53 414543.96 769497.73 N 32 615.05 W 103 35 46.36 0.44 10045.27

Last Lagal Taka 
Ptxrrt [1tXT FNL 
Z05&FWLJ

2212ft.ro 93.81 3.66 12356.59 10066. f 6 10069.97 78.13 0.42 414397.83 769499.33 N 32 6 15.29 W103 33 46.34 0.44 10069.16

LastStfvey 22133.00 93.62 3.87 12356.32 10072.14 10072.66 76.42 0.42 414571.63 769499.60 N 32 815.33 W 103 35 46.34 0.45 10073.16

TD.PTBf51*
FNU 205T FWL)

22179.00 93 62 3.87 12353.25 10117.91 ioiie.es 61.51 0.00 414617.62 769502.70 N 32 615.76 W 103 3546.30 0.46 10116.96

Sumy Type: Def Survey

Survey Error Model: 
Survey Program:

Description

ISCWSA Rev 0 ~ 3-D 05.000% Confidence 2.7955 sigma

MD From MD To
(ft) (R)

EOU Freq
(ft)

I 23.000 23.000

1 23.000 12456.000

1 12456.000 22170 000

Act Stns 

Act Stns 

Act Stns

Hole Size Casing Diameter 
On) (In)

Survey Tool Type Borehole/ Survey

6.750

6.750

6.750

6.750

Original Borehole / Final Slaveys - 
NAL_MWDJFR1*MS-DepthOrriy Cimarex Veca Drew 20-17 Federal 

02H MWD 0A-22179R (Sinen 
Original Borehole / Fhal Siaveya > 

NAL_MWD_IFR1 ♦MS-DepthOnly Cimarex Veca Drew20-17 Federal
«2H MWD 0ft-2217Bft (Surcon

7.000

7.000

7.000 NAL_MWD_IFR1+MS

4.500 NAL_MWD_IFR1+MS

Original 8orehole / Fatal Surveys - 
Cimarex Veca Drew 20-17 Federal 
Original Borehole / Final Suveys • 
Cimarex Veca Drew 20-17 Federal
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