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Project: Roosevelt Co., NM (NAD 83)
0 6 2017 Site: Sec 27-6S-34E

Well: Tupelo Honey #5H
ttfdEiVEHS':s™12338371

AUS14 ittff

Final

Strength 48932 3snT 
Dtp Angie 61.47' 

Date S10QO11 
Model HDGM

Actual Bottom Hole Location 
330’ FNL / 535' FWL 

X 806786 67 V 1015153 24

♦N/-S
000

♦E/-W
0.00

North me 
1007336 40

Ground Level: 4334.00
Easting Latitude

806843.80 33.765909
longitude 

-103 459684

annotations

md Inc Azi TVD +N/-S +E/-W VSed Annotation
4585.00 74.60 0.30 4220.56 702 11 -46 70 70247 Point of ST
6766 00 88 90 359 70 4296 41 2874 23 -2 16 2874 15 Section Crossing

11662.00 92.60 0 10 4217 50 7766 89 -57 22 7767.10 Last CES Survey
11712.00 92 60 0.10 4215.23 7816 84 -57 13 7817.04 Adual BHL



MANZANO
tnnuaiPA-

Cathedral Energy Services
Survey Report

Company: Manzano LLC Local Co-ordinate Reference:
Project Roosevelt Co., NM (NAD 83) TVD Reference:
She: Sec 27-6S-34E MO Reference:
WeH: Tupelo Honey #5H North Reference:
Wellbore: ST01 (233837) Survey Calculation Method:

Design: Final Database:

Wall Tupeto Honey #5H
16' RKB & 4360 OOusft (Norton #8)
18' RK8 @ 4350.00usft (Norton #6)

Grid
Minimum Curvature

USA EDM 5000 Mult) Users OS

Project Roosevelt Co , NM (NAD 83)

Map System: US State Plane 1983 System Datum: Mean Sea Level

Geo Datum: North American Datum 1983

Map Zone: New Mexico Eastern Zone

Well Position ♦N/-S

+E/-W

Position Uncertainty
l

0 00 usft 

0.00 usft 

0.00 usft

Northing:

Easting:

Wellhead Elevation:

1,007,336.40 usft 

806,843.80 usft 

0,00 usft

Latitude: 

Longitude: 

Ground Level:

33.785909 

-103.459684 

4,334.00 usft

Wellbore 1 ST01 [233837]

Magnetics Model Name Sample Date Decimation
n

Dip Angie
n

Field Strength 
(nT)

HDGM 5/18/2017 727 61 47 48,932.30000000

Design 1 Final i

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 4,58500

Vertical Section: Oepth From (TVD)
(usft)

♦N/*S
(usft)

♦E/-W
(usft)

Direction
n

B—BBB

000 000 000 359,53

Survey Program

From
(usft)

1 ■HhHHHI

To
(usft)

Date 6/4/2017

'. ; ' , ,

Survey (Wellbore) Tool Nam#

.
Description

■■s

144.00
3.443.00
4.615.00

3.422.00 Gyro Surveys (Pilot Hole)
4.585.00 CES MWD (OPH[2336373) 

11,712.00 CES MWD (ST01 (233837J)

NS-GYRO-SS
MWD+HDGM
MWD+HDGM

NS Gyro single shots

OWSG MWD HDGM

OWSG MWD + HDGM

Survey

Measured
Depth Inc
(usft)

j&j"

tination
n

Azimuth
n

Vertical
Depth
(usft)

♦N/-S
(usft)

-E/-W
(usft)

Vertical
Section
(usft)

Dogleg
Rate

f/iooutr

_ ;
Build

(™°u

Formations 1
Comments

0.00 0.00 0.00 0 00 000 0.00 0.00 000 0.00

144.00 1,00 11 00 143 99 123 0.24 1.23 0,69 069
235.00 0 70 13 00 234 98 255 0.52 255 0 33 -0 33

326.00 0.60 3.00 325.98 3.57 0.67 3,57 0.17 -0 11
421,00 0.30 333 00 420 97 429 0.58 4 29 0 39 -0 32

513.00 0.10 356 00 512.97 459 0.46 4.58 023 -022
604.00 0.40 82.00 603 97 4.71 0.77 4 70 0,45 0.33
695.00 080 128 00 694.97 446 1.48 445 0.47 022
789.00 0 30 210 00 788.97 394 1.73 3.93 0.87 -0.32

884.00 0.00 233.00 883 97 373 1.60 3.71 0.32 -0 32

979.00 0.40 152.00 97897 3.44 1.76 342 0.42 042
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#MANZANO
Cathedral Energy Services

Survey Report
CATHEDRAL

Company: Manzano LLC Local Co-ordinate Reference: Well Tupelo Honey #5H

Project: Roosevelt Co., NM (NAD 83) TVD Reference: 16' RKB e 4350.00usft (Norton #6)

Site: ■: Sec 27-6S-34E MO Reference: 16* RKB @ 4350.00usft (Norton #6)

Welt: Tupelo Honey #SH North Reference: Grid

Wellbore: ST01 [233837] Survey Calculation Method: Minimum Curvature

Design: Final Database: USA EDM 5000 Mutt Users DB

Survey

Measured
Depth Inclination Azimuth
(usft) n n

Vertical
Depth
(usft)

♦K/-S
fusft)

+E/-W
(usft)

Vertical
Section
(usft)

Dogleg
Rate

{•/lOOusf

Build
Rate

rrtoou

1,074 00 0.30 244.00 1,073.98 3,03 1.69 3.02 0 54 -0 11
1,170.00 0.20 223,00 1,169 95 280 1 35 279 0.14 -010
1,285.00 0.40 289.00 1.264.96 2.79 0 93 2.78 0.39 0.21
1,359 00 0.40 296,00 1.358.96 3.04 0 32 3.04 0.05 000

1,455 00 0.60 295.00 1,454.96 3 40 -0 44 340 0,21 0.21
1,550 00 1.00 250,00 1,549.95 3 32 -1 67 3.34 075 0 42
1 645 00 0.90 269 00 1,644.94 303 -3.19 3.05 0 35 -0 11
1,835,00 0.70 249.00 1,834.92 2.59 -5.77 2.63 0.18 -0.11
1,930.00 050 21600 1,929.91 204 -6.55 2.10 0.41 -0 21

2,025.00 040 229 00 2,024,91 1 49 -7.05 1 55 0.15 -0 11
2,039,00 030 195 00 2,03891 1,42 -7.09 1 48 1.61 -0 71
2,089.00 0 50 108,00 2,088.91 1,23 -6.92 1.28 1.14 040
2.185 00 040 141,00 2,184,91 0.84 -6.31 0.89 028 -0 10
2,280 00 1.10 165.00 2,279.90 -0.30 -5.87 -025 079 074

2,375.00 1.60 257.00 2,374.88 -1.48 -6.92 -1 42 2.08 0 53
2.470.00 1.40 250,00 2.469 85 -218 -9.30 -2,10 0.29 -0.21
2,566.00 1.60 242.00 2,56581 -3.21 -11.59 -3 11 030 021
2,661 00 1.10 238.00 2,660 79 -4.31 -13.53 -4 20 0 54 -0 53
2,756.00 1 20 259 00 2,755.77 -4.98 -15.28 4.86 0.45 0 11

2,852,00 0.90 201.00 2,851 75 -5.88 -18.54 -574 1.10 -0.31
2,947.00 1.40 181,00 2.946,74 -774 -16.83 -7.60 0.67 0 53
3,042,00 1.30 206.00 3,041.71 -9,87 -17.32 -9 72 0.62 -0 11
3,137,00 1.40 209.00 3,136,68 -11,85 -18.36 -11.70 0.13 0 11
3,233.00 1 40 21400 3,232 65 -13.85 -1958 -1369 0 13 0 00

3,328,00 0 90 211.00 3,325,64 -15.42 -20.59 -1525 0.54 -0 54
3,422.00 1.80 233,00 3,421,61 -16.97 -22.18 -16.79 1.07 0 94
3,443,00 1.90 275,80 3,442.60 -17.13 -22 79 -16 94 6.44 0 48
3,474 00 5.00 322.40 3,473.54 -1601 -24.13 -1581 1272 10 00
3.506 00 890 337 90 3,505.30 -12,61 -25.91 -12.40 13.42 12 19

3,538,00 13.00 341.00 3,536.72 -6.91 -28.02 -6 68 12.94 12 81
3.570,00 16.70 343.60 3,587,64 0.91 -30.49 1.16 1175 11 56
3,602,00 19.40 345,00 3,598.06 10.45 -33.16 10 72 8.55 8 44
3,634.00 21.10 342 60 3.628 09 21.08 -36.26 21,38 5.91 5 31
3,666 00 21.60 338 00 3.657.89 32.04 -40 19 32 37 5 46 1.56

3,697,00 21.80 340 00 3,688,70 42.74 -44.30 43.10 247 0 65
3,730.00 23 20 347.00 3,717.19 54.84 -47.85 55.23 9.15 4 24
3,761.00 25.80 353.80 3,745 40 67.50 -49.96 67.90 12.36 8 39
3,793 00 29.40 356.20 3.773.75 82.26 -51,23 8268 11.77 11 25
3,824.00 31.90 355.30 3,800 42 98.02 -5241 98,45 8 20 806

3,856.00 33.40 356.40 3.827.36 115.24 -53.65 115 87 5.04 4 69
3,888 00 34.20 358.80 3.853.96 133 02 -54.39 133 46 486 250
3,920 00 34.90 200 3,880,32 151,16 -54 26 151.60 6.08 2 19
3,951 00 37.10 3.30 3.905.39 169 36 -53.41 16979 7.51 7 10
3,983 00 39.20 3.30 3,930 56 18910 -52 28 189 52 6.56 656

4,015.00 41.30 2 70 3,954.98 209.74 -51.20 210.15 6.67 6,56

4,047.00 42.10 1.60 3.978.87 231 01 -50 40 231.42 3 39 250
4,078,00 44 30 060 4,001.47 252.23 -50 00 252 83 743 7 10
4,110.00 47.50 359 80 4.023,74 275.20 -49.92 275 61 10 16 10 00
4.14200 51 10 000 4.044 60 299.46 -49.96 299.86 11 26 11.25

4,174.00 53,20 090 4,064.23 324.73 -49.76 325,12 6.93 6.56

4,205,00 56.50 1.90 4,082.08 350 06 -49.14 350.45 10.97 10,65

4,237.00 59 40 200 4,099.06 377.17 -48 21 377 55 9 07 906
4,269 00 61 70 1 80 4 114 79 405.01 -47 29 405.39 7 21 7 19

Formations I 
Comments

.   .V ■. } 3ft ■ ■
:

mmSmmlmJml
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MANZANO
l h i i 4 y » « i

Cathedral Energy Services
Survey Report

CATHEDRAL

Company:
Project:
Sita:
Well:

asKCstmssmmi#

Manzano LLC
Roosevelt Co,. NM (MAO 83) 

Sec 27-8S-34E 
Tupelc- Honey #5H 

ST01 {2338371 

Final

Local Co-ordinate Reference: 

TVO Reference:
MD Reference:

Nortfi Reference:
Survey Calculation Method: 

Database: I
 Wen Tupelo Honey #5H 

Iff RKB Q 4350 OOusft (Norton #6) 
Iff RKB @ 4350.OOusft (Norton #6) 

Grid

Minimum Curvature

USA EDM 5000 Mu* Users DBSurvey

Measured
Depth
(usft)

Inclination Azimuth
n n

Vertical
Depth
(usft)

♦N/-S
(usft)

r£/-W
(usft)

Verticai
Section
(usft)

Dogleg
Rate

f/100usf

Build
Rale

moou

4.301,00 63.30 1.40 4,129 57 433.39 -48.50 433 75 5.12 5.00

4,333 00 67 20 0 10 4,142 96 462.44 -4612 462.80 12.73 12 19
4,365 00 70.70 020 4,154 45 492.30 -46.05 492 66 10.94 10 94
4,396 00 72,50 0 30 4.16424 521.71 -4592 522 07 5.81 5 81
4,428.00 72.30 359 90 4,17391 552.21 -45 86 552.57 1 35 -0 62
4,460 00 72.50 0 00 4,183 59 582.72 -45 89 583.07 069 062

4,490,00 7250 359 60 4,192,61 611.33 -45.99 611.68 1.27 0 00
4,522.00 72.30 359.30 4,202 29 641.83 -48.28 642.19 1 09 -0 62
4.553.00 72.80 35940 4,211 58 671.40 -4662 671 76 1.84 1.61
4,585 00 74.60 0 30 4,220 56 702 11 -48.70 702.47 6 24 562
4,615.00 72 70 260 4,229.01 730.88 -45.97 731.24 9 71 -6 33

4,647.00 73 00 5 10 4,23845 761,39 -43.92 761.72 7.52 0 94
4,679 00 74 50 660 4,247.40 791.95 -40 79 792.26 650 469
4,710.00 7640 6 10 4,255.19 821 77 -37.47 822 05 6.32 6 13
4,742.00 79.00 4,70 4,262.01 852.89 -34.53 853,15 9 18 8 12
4,77400 82 00 3 50 4,267.29 884 37 -3227 884,60 10 08 9 37

4,805,00 85 00 2 30 4,270 80 91513 -30 72 915.35 10.41 966
4.837,00 87 10 1 70 4,273.00 94703 -29.60 947,24 6 82 6.56
4,869.00 89 10 2.10 4,274 06 97899 -28 54 979 19 6 37 6 25
4,901.00 91.10 2 20 4,274.00 1,010 97 -27.34 1,011.16 6.26 625
4,995,00 91,60 1 80 4.271 79 1,104.88 -24.06 1,105 04 0.68 0 53

5,058.00 91 30 1 80 4.270 20 1,167,83 -22,06 1,167.97 0.48 -0.48
5,148 00 90.40 250 4,268 86 1,257 78 -18.71 1,257.87 1.27 -1,00
5,242 00 89 00 320 4,269 35 1,351.64 -1403 1,35171 1.67 -1 49
5,337.00 87.70 3 30 4,272.09 1.448 44 -8.65 1,44647 1.37 -1.37
5,433 00 87.20 260 4,276.36 1,542.22 -3.71 1,542 20 0.90 -0 52

5,528.00 87.00 250 4,281 17 1,637.00 0,51 1.636,95 0.24 -021
5,623,00 86 00 1 20 4,286.97 1,731.77 3.57 1,731.69 1.72 -1.05
5,719 00 86 90 0 30 4,292 91 1,827 58 4 82 1,827 48 1 32 094
5,814.00 87,60 1 00 4,297 47 1,92246 5,90 1,922 35 1 04 0 74
5,909 00 89,40 0 00 4,299 95 2,01742 6 73 2,017 30 2.17 1 89

6,004.00 60.90 359,50 4,299.71 2,112,42 6 31 2,112.30 1 66 1.58
6,099 00 92 30 359 30 4,297.05 2,207.37 5 32 2,207 26 1.40 1 47
6,194 00 91 50 359 00 4,293,90 2,302.31 3.91 2,302.20 090 -0 84
6,289 00 8970 359,50 4.292.91 2,397.29 2 67 2,397,19 1,97 -1 89
6,385.00 89 80 359.20 4,293.33 2,493 29 1.58 2,493.19 0.33 0 10

6,480.00 SO 10 358 90 4,293.41 2,588 27 000 2,588,18 0.45 0 32
8,575.00 89.90 359.50 4.29341 2,683.26 -1.32 2,683 18 0.67 -021
6,670.00 88 80 359 90 4,294 49 2,778.25 -1.82 2.778.17 1.23 -1.16
6.785 00 88 90 359 70 4,296 40 2,873 23 -2.15 2.873 15 0.24 0 11
6,766.00 88 90 35970 4,296.41 2,874 23 -2 16 2.874,15 0.00 0 00

6,860,00 89,10 359,60 4,298 05 2.968 22 -273 2,968.14 0,24 0 21
6,956.00 89.60 0.10 4,29914 3.064.21 -2,98 3.064.13 074 052

7,051 00 88.20 0 10 4,300,97 3,159.19 -2 82 3,159.11 1.47 -1.47
7,146.00 89,70 030 4,302.71 3,254,17 -2 49 3,254.08 1.59 1 58

7,241,00 8840 359 90 4,304 28 3,349,16 -232 3,349 06 1 43 -1 37

7,337 00 88 70 0 50 4,306.71 3,445 12 -1.99 3,445,02 0 70 031

7,432.00 89.90 1.00 4,307.87 3,540.11 -074 3,539 99 1 37 1 26
7,527 00 90 80 1.80 4,307.29 3.635.07 1.58 3,634 94 1 27 095
7,622.00 90.90 2.40 4,305,38 3.730 00 5 06 3,729,83 0,64 0.11
7,717.00 90.10 200 4.305.05 3,82493 8.71 3,824 72 0.94 -0 84

7,812.00 89.10 359 30 4,305,72 3,919.91 9.78 3,919.69 303 -1.05

7,907.00 90,20 358.30 4,306.30 4,014.88 7.79 4,014.68 156 1 16

Formations / 
Comment*

Section Crossing

6/5/2017 7 20 32m Page 3 COMPASS 5000 14 Bulk! 85



MANZANO
Cathedra! Energy Services

Survey Report
m

CATHEDRAL

Company; Manzano LLC Local Co-ordinate Reference: Well Tupelo Honey #5H
Project: Roosevelt Co , NM (NAD 83) TVD Reference: 18’ RKB ® 4350 OOusft (Norton #6)
Site: Sec 27-6S-34E MD Reference: 16' RKB e 4350. OOusft (Norton #6)
Wett; Tupelo Honey #SH North Reference: Grid

Wellbore: ST01 [2338371 Survey Calculation Method: Minimum Curvature

Design: Final Database: USA EDM 5000 Multi Users DB

■HHHH

Measured
Depth
(usft)

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

+N/-S
(usft)

♦E/-W
(usft)

Vertical
Saction
(usft)

Dogleg
Rate

(•rUMuaf

Build Formations /
Rate Comments

(*(100u

8,002.00 90 60 359.20 4,305 63 4,109.86 572 4,109.67 1.04 042
8,097.00 89 70 357.50 4.305 38 4,204.81 2.99 4,204 65 2.02 -0.95
8,132.00 89 70 357 90 4.305,88 4,299 73 -0 83 4,299,60 0 42 0 00

8,288.00 89.80 358 20 4,306.30 4,395.68 -4.09 4,395.56 0 33 0.10
8.383 00 89 30 358 20 4.307 05 4,490 63 -7.08 4,490.53 0.53 -0 53
8,478.00 88 40 358.00 4.308 95 4,585 55 -10.23 4,585.48 0 97 -0.95
8,573,00 89.50 357 70 4,310.69 4,680.47 -13 79 4,680.43 1 20 1.16
8,668 00 91.70 358,10 4,309.70 4.775 39 -17 27 4,775.38 2.35 2 32

8,753 00 91.40 357.80 4,307.40 4.860 31 -2031 4.860.31 0.50 -0.35
8,849.00 90.90 357,50 4,305.47 4,956.21 -24.25 4,956.24 0.81 -0 52
8,944.00 92.50 358 80 4,302.66 5.051.11 -27.31 5,051.17 2.17 1 68
9,039 00 92.60 358,70 4,29843 5,146,00 -29.38 5,146.06 0.15 0.11
9,134 00 92.40 358 30 4,294 29 5.240.87 -31.87 5.240.96 0.47 -0.21

9,228 00 92.40 357.90 4,290.35 5,334.74 -34 98 5,334.85 0.43 0 00
9,323 00 92.60 357.10 4,286 20 5.429.56 -3912 5,429.69 0.87 021
9,41800 93 70 359,20 4,280 98 5.524.36 -42,18 5,524.52 2.49 1.16
9,513 00 92 10 358 40 4,276 18 5.619.21 -44.17 5,61938 1.88 -168
9,609 00 90 00 359 60 4.274 42 5.715 17 -45 84 5,71536 2 52 -2.19

9,704.00 89.60 358.80 4.274.75 5.810.16 -47 34 5,810.35 1.13 -0.42
9,799.00 91.80 359.50 4,273.59 5,905.13 -48 91 5,905.33 2 50 2.32
9,894 00 91.50 353.10 4,270.85 6.000 08 -50,07 6,000.29 0.53 -0.32
9,989.00 90 90 358 50 4,268 86 6,095 04 -52.06 6,095.26 0.89 -0.63

10,084 00 90.70 358 80 4,267 54 6,190.00 -54.46 6,190.24 0.24 -021

10,179 00 91.70 359.00 4,265.55 6.284,96 -56,45 6,285.21 1.13 1 05
10,274.00 9220 358 80 4.262 32 6.379 89 -58 28 6,380.15 0 57 0.53
10,369.00 91 20 0.60 4,25950 6,474 84 -58 77 6,475.10 2.17 -1.05
10,464 00 92 40 1 20 4.256 51 6,56978 -57 28 6,570.03 1 41 1.26
10,559.00 92.10 1.30 4.252.78 6,664 68 -55.21 6,664.91 0 33 -0 32

10,654 00 91 80 1 20 4.249 55 6.759.60 -53.14 6,759.81 0.33 -0.32
10,749 00 91.80 1.40 4.248.57 6,854.53 -50,99 6,854.72 0.21 000
10,844.00 91,30 1.60 4,244.00 6,94946 -48,50 6,94963 0.57 -0 53
10.940.00 91.80 0 30 4.241 40 7,045 41 -46.91 7,045.56 1 45 0,52
11,035 00 92.30 359,40 4,238.00 7,140.35 -47.16 7,140.50 1 08 0 53

11.130 00 92.40 358.80 4,234 11 7.235 28 -48.65 7.235.42 0.64 0.11
11,225.00 92.30 358.80 4,230.21 7,330.16 -50.64 7,330.33 0.11 -0 11
11,320 00 91 50 358 50 4,227 06 7.425 08 -52.87 7,425.26 0 90 -0 84
11.415 00 91.40 359.50 4,224 66 7,520 03 -54 53 7.520 23 1.06 -0 11
11,51000 90.60 359 00 4,223.00 7,615,01 -55.77 7.615.21 099 -0.84

11,605.00 92.80 359.50 4.220 18 7,709 95 -57.02 7.710.16 2.37 2.32
11,662.00 92,60 0 10 4.217 50 7,766.89 -57.22 7,767.10 1.11 -0.35 Last CES Survey
11,712 00 92.60 0 10 4.215.23 7,81684 -57.13 7.817.04 0,00 0 00 Actual BNL
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MANZANO
f m s » « r * ■

Cathedral Energy Services
Survey Report

CATHEDRAL

Company: Manzano LLC Local Coordinate Reference: VAsll Tupelo Honey #5H

Project: Roosevelt Co,, NM (NAD 83) TVD Reference: 16* RKB @ 4350.00usft (Norton #6)

Site: Sec 27-8S-34E MD Reference: 16* RKB ® 4350.00us« (Norton #6)

Well; Tupeto Honey #5H North Reference: Grid

Wellbore. ST01 [233837] Survey Calculation Method; Minimum Curvature

Design: Final Database: USA EDM 5000 Mufti Users DB

Targets
■ ”

........... .................. ....„.......... .......... ....... ......... . ...... j
_ '

. - Siti ssii IH *.Target Name 
- hit/miss target 
-Shape

. . • ' jDip Angle OipDir. TVD +N/-S +E/-W Northing Easting

n O (usft) (us ft) (usft) (us ft) (usft) Latitude

TH #5H - P5 PBHL 0,00 0.00 4,125.00 7,818.90 -84.80 1,015,155.30
- actual welipath misses target center by 90 58usft at 11712.00usft MD (4215 23 TVD 7816 84 N, -57 13 E)
- Point

TH #5H - P6 PBHL 0.00 0.00 4,189.00 7,818,80 -84.80 1,015,155.30
- actual welipath misses target center by 27,41 usft at 11712.00usft MD (4215.23 TVD, 7816.84 N. -57.13 E)
- Point

TH #5H - P6b PBHL 0.00 0.00 4,210.00 7,818.90 -64,80 1,015,155.30
- actual welipath misses target center by 9.51 usft at 1171200usft MD (4215.23 TVD, 7818.84 N, -57 13 E)
- Point

806,779.00

806,779,00

806,779,00

33 787398

33.787396

33.787396

-103.459679 i

-103.459679

-103.459879

Design Annotations

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

4,585 00 4 220 50 702.11 -46 70 Point of ST
6,766 00 4,296 41 2,87423 -2 16 Section Crossing

11,662.00 4,217 50 7,766.89 -57.22 Last CES Survey
11,712.00 4,215.23 7.816.84 -57 13 Actual BHL

Checked By: Approved By: Date:
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