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1826 N. French Dr.. Hobbs. N.kL 68240 
Phons; (575) 3*3-6161 Fax- (576) 3*3-0720

PlalhlCI 13
81! S First St. Artrsta. N It 88210 
Pbons: (578) 748-1283 Fai (578) 7<8-9720
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1000 Rio Brazos Rd.. Aztec, HJL 87410 
Phone (505) 334-6178 Far (505) 334-6170
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State of New Mexico
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OIL CONSERVATION DIVISION

1220 South St. Francis Dr. 
Santa Fe. NM 87505

Form C-102 
Revised August 1. 2011

Submit one copy to appropriate 
District Office

% AMENDED REPORT 

E AS-DRILLED

WELL LOCATION AN 0 ACREAGE DEDICATION PLAT
1 API Number ‘Pool Code ‘Pool Name

30-039-31309 39189 WEST LINDRITH GALLUP DAKOTA

4 Property Code ‘Property Name • Well Number

314743 Many Canyons 24-03 8 4H

’OGRID No •Operator Name * Elevation

162928 ENERGEN RESOURCES CORPORATION 6877.9

10 Surface Location

UL or lot no.

P
Section

8

Township

24N

Range

3W

Lot ldn Feet from the
1230*

North/South line

SOUTH
Feet from the

716’
East/West line

EAST
County
RIO ARRIBA |

"Bottom Hole Location U Different From Surface

UL or lot no.

M

Section

8

Township

24N

Range

3W

Lot ldn Feet from the
410*

North/South line

SOUTH

Feet from the

244*

East/West line

WEST
County
RIO ARRIBA

“Dedicated Acres PROJECT AREA 
S/2 SEC 8
320 ACRES

“Joint or Infill “Consolidation Code “Order No.

N/A

NO ALLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED 
16 OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION

BETWEEN FOUND MONUMENTS AT THE SOUTHWEST CORNER AND THE WEST QUARTER 

CORNER OF SECTION 8. TOWNSHIP 2* NORTH. RANGE i WEST. N.M.P.M. RIO ARRIBA 
COUNTY. NEW MEXICO

LINE BEARS: N00-Q3’03*£ A OlSTANCE OF 2639 98 FEET AS MEASURED BY GPS LOCAL 
C»ID NADB3.

B.Q.IT.QM HOLE. J4M
LAT: N 36*19.1221’ 
LONG: W107*11.2475*
NAD27

LAT; N36.318715* 
LONG: W107.188057* 
NAD 83

PND GLO BC 1915

ENTRY-POINT .iHH
LAT: N36*19.1141 ’ 
LONG: W107*10.2901’ 
NAD27

LAT: N36.318584- 
LONG: W107.172102* 
NAD83

SURFACE HOLE #4M
LAT: N36*19.2610' 
LONG: W107’10.3662‘ 
NAD27

LAT: N36.321030- 
LONG: W107.173370* 
NAD83

FND GLO BC 1915 —v

- 8

•• OIL CONS. DIV BIST. 3 

. OCT 13 2015 ;-;J

WtLli'HEAD

bhl7/-11837'
l»-/#rLAS1 .MD PLUG BACK DEPTH 

TAKEPT.*1-*

.*•*.

N89*43*20‘E 2645.52* 4

* .*• ENTRY PT.

.-FIRST TAKE PT.r

17 OPERATOR CERTIFICATION
/ hereby certify that (he information contained harm is 

(rue and complete to (he belt of my knowledge and be he/, 
and that One oryomtaden either nuns a wortking interest 

or unteased mineral tnfatesf tn (he land including the 
proposed bottom hole location or has a nyhl to drill Ihu 

well al this location pursuant to a contract with an owner 
of such a msneral or working interest, or to a voluntary 

pooling agreement or a compulsory peeling order 
heretofore entered by the division

Signature

10/09/15

Date

Anna Stotts

Printed Nome

astotts@energen.com

E-mail Address

SURVEYOR CERTIFICATION
I hereby certify that the well location shown on this 

plot uku plotted from field suites of actual surveys modi 

by me or under my supervision, and lhal the tome is 

true and correct to the best of my belie/

acrsTie-i, ZofS’

Date of Surrey

Signature ’ ''*’ “

c©
$Bs..........

llUi,

sa9*43'20'w 2642.97*

Colc.Position
Certificate Number 15703

£ND_QkO-BC 1,91_5_ FND GLO BC 1915
fV



CONFIDENTIAL
TIGHT HOLE

pismicu
1625 N. French Dr.. Hobta, N.M. 96240 
Phoat: (575) 363-6161 Fix (575) 383-0720

DISTRICT 11
an s nm si., atwoi, »jt aazio 
Phone (575) 740-1283 Fix: (575) 740-8720 

DISTRICT ill
1000 Rio Brize* Rd.. Axtic. N.K. 87110 
Pboat. (505) 334-0178 Fix (506) 334-6170

DISTRICT IV
1220 S. St FYancla Dr.. Santa F«. NM 87505 

Phone: (505) *76-3*80 Fix (505) 478-3*82

State of New Mexico
Energy, Minerals 6c Natural Resources Department

OIL CONSERVATION DIVISION
1220 South St. Francis Dr. 

Santa Fe, NM 87505

Form C-102 
Revised August 1, 2011

Submit one copy to appropriate 
District Office

□ AMENDED REPORT 
[?f AS-DRILLED

WELL LOCATION AND ACREAGE DEDICATION PLAT
API Number

30-039-31309

‘Property Code

314743

’ OCRID No 

162928

‘Pool Code

39189

sPool Name

WEST LINDRITH GALLUP DAKOTA

“Property Name

Many Canyons 24-03 8

•Operator Name

ENERGEN RESOURCES CORPORATION

•Well Number

4H

* Elevation

6877.9

10 Surface Location
I UL or lot no. I Section Township Range Lot Idn Feet from the North/South line Feet from the East/West line County

P 8 24N 3W 1230’ SOUTH 716' EAST RIO ARRIBA I

11 Bottom Hole Location I Different From Surface
UL or lot no Section Township Range Lot Idn Feel from the North/South line Feet from the East/West line County

M 8 24N 3W 410’ SOUTH 244’ WEST RIO ARRIBA
"Dedicated Acres PROJECT AREA "Joint or Infill “Consolidation Code "Order No

S/2 SEC 8 
320 ACRES

NO ALLOWABLE WILL BE ASSIGNED TO THIS COMPLETION UNTIL ALL INTERESTS HAVE BEEN CONSOLIDATED 
18 OR A NON-STANDARD UNIT HAS BEEN APPROVED BY THE DIVISION

*

BAaS.OE BEABhfi.
9ETVSEN FOUND MONUMENTS AT THE SOUTHWEST CORNER AND THE WEST OUARTER 
CORNER OF SECTION 6. TOWNSHIP 2* NORTH, RANCE 3 WEST. N.U.P.U RIO ARRIBA 
COUNTY. NEW MEXICO

LINE BEARS: N0003-03-E A DISTANCE OF 2539 96 FEET AS MEASURED BY C.P S LOCAL 
GRID NAD83.

,c

BOTTOM HQLLJL4.H
LAT: N36*19.1221* 
LONG: W107‘11.2475‘ 
NAD27

LAT: N36.318715* 
LONG: W107.188057* 
NAD83

pnD GLO BC 1915

SURFACE HOLE f*H
LAT: N36'19.2610’ 
LONG: WT07*10.3662' 
NAD27

^AT. N36.321030* 
LONG: W107.173370* 
NAD83

PND GLO BC 1915-N

—■ - 8
J3ILC6nS,DIV QIST. 3 

SEP 1-0 2015 :

BHL 'l r 11837'MD PLUG BACK DEPTH ;' 
24V //LAST TAKE PT.* '■ *

.3^1

to

\ • *
k 716.'

. *•• S’/

• •* * • • CM

*• .FIRST TAKE PJ.-in 388'.
r ’’

N89'43’2Q*E 2645 52'

■ END GLO BC 1915,

\ 589-43'20"W

L- FNO GLO BC 1915

17 OPERATOR CERTIFICATION
1 hereby certify that the information cvniauwd herein (s 

trut and cempiric to the host of my knowledge and Mi*/, 
and that this oryamzotton either owns a working interest 
or unteasxd miiwrol tnlem! tn On land mchutmy the 
proposed bottom halo location or hat a right to dntt this 
wtU at this location pursuant to a contract with <m owner 
of such a mineral or working interest, or to o voluntary 
pooling agreement or a compulsory pooling order 
hereto;art mitred by the dtvtnon.

2642.97'
Calc.Position

Signature D“

IS
BKte

Anma Stotts
Printed Name

. coax
E-mail Address ^

SURVEYOR CERTIFICATION
/ hereby certify that the uoil location shown on this
plat was plotted from field notes of actual surveys modi 

by me or under my suptmrioa and that the same is 
true and correct to the Out of my beliof.

Date of Survey 

Signature ancK~ ' *

Xu^OFET ~

fleets Number 15703

fV



. 30 -Ott -'h\rbCf\

D & D Services
P. 0. Box 336 

Flora Vista, NM 87415 
505-215-4600 Fax: 505-334-9508 

nowdrilling(5>vahoo.com

CONFIDENTIAL
TIGHT HOLE

°IL C0WS' D/V DIST. 3

S[P 1 0 2015

DEVIATION REPORT

Energen Resources

Many Canyons
24-03 8 #4H

S8 T24N R03W

Depth 200' 

%

To the best of my knowledge I believe these numbers to be true and accurate.

Glen Davis

Sworn to and subscribed before me 

this go day of xf ^ f , 2015.

Ala _ _ _ _ _ _ _ _ _ _ _

Kia Cordell

My commission expires:



30r03^t-,3l5(^i

W.

CONFIDENTIAL

tight hou

Scientific Drilling
Directional Survey Certification

2948 1-70 Business Loop 
Grand Junction, CO 81504 

(970)-245-9447 Fax (970)-245-9454

Operator 

Well Name & No. 
County & State 

SDI Job No.
Rig

_________ Energen______

Many Canyons 24-03 8 #4H 

Rio Arriba County, NM 

330715HEF294587 

________Key 881________

I, Janie Collins, having personal knowledge of all the facts, hereby

certify that the attached directional survey run from a measured depth of _____ 266feet to a

measured depth of 11,890 feet is true and correct as determined from all available records.

Signature Date

Janie Collins
Colorado District Well Planner 
Scientific Drilling International



CONFIDENTIAL
siemsav Survey Report

ll—. TIGHT HOLE
(§8) Scientific Drilling

Company:

Project:

Site:

Weil:

Wellbore:

Design:

Energen Resources Corp.

Rio Arriba County, NM NAD27

Many Canyons
Many Canyons 24-03 8 #4H

OH

OH

Local Co-ordinate Reference:

TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Database:

Well Many Canyons 24-03 8 #4H

GL 6877.90’ & RKB 17' @ 6894.89usft

GL 6877.90’ & RKB 17' @ 6894.89usft

True

Minimum Curvature

Grand Junction District

Project Rio Arriba County. NM NAD27

Map System:

Geo Datum:

Map Zone:

US State Plane 1927 (Exact solution)
NAD 1927 (NADCON CONUS)

New Mexico West 3003

System Datum: Mean Sea Level

SEP 10 2015

Site Many Canyons

Site Position:
From:

Position Uncertainty

Northing:

Lat/Long Easting:

0.00 usft Slot Radius:

1,936.757.53 usft

694,597.03 usft

13.20 in

Latitude:
Longitude:

Grid Convergence:

36.3210166
-107.1727710

0.39 °

Well Many Canyons 24-03 8 #4H

Well Position

Position Uncertainty

+N/-S

+E/-W

0.00 usft

0.00 usft

0.00 usft

Northing:

Easting:

Wellhead Elevation:

1,936,757.53 usft

694,597.03 usft

0.00 usft

Latitude:

Longitude:

Ground Level:

36.3210166

-107.1727710

6,877.89 usft

Wellbore OH

Magnetics Model Name Sample Date Declination

o
Dip Angle

o
Field Strength 

(nT)

HDGM 7/28/2015 9.15 62.98 49,854

Design OH

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00

Vertical Section: Depth From (TVD)
(usft)

+N/-S
(usft)

+E/-W
(usft)

Direction
<°)

0.00 0.00 0.00 258.52

Survey Program

From
(usft)

Date 8/14/2015

To
(usft) Survey (Wellbore) Tool Name Description

266.00 3,436 99 Survey #1 - Surface MWD Survey (OH) SDI MWD SDI MWD-Standard ver 1.0.1

3.471.99 7,175.00 Survey #2 - Curve MWD Survey (OH) SDI MWD SDI MWD - Standard ver 1.0.1

7,249.00 11,890 00 Survey #3 - Lateral MWD Survey (OH) SDI MWD SDI MWD - Standard ver 1.0.1

Survey

Measured Vertical Vertical Dogleg Build Turn

Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate
(usft) o n (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

266.00 0.90 148.15 265.99 -1.77 1.10 -0.73 0.34 0.34 0.00

First SDI Surface MWD Survey

327.00 0.99 150.58 326.98 -2.64 1.61 -1.06 0.16 0.15 3.98

393.00 1.08 148.00 392.97 -3.66 2.22 -1.45 0.15 0.14 -3.91

456.00 1.28 144.14 455.96 -4.74 2.95 -1.95 0.34 0.32 -6.13

519.00 1.13 147.03 518.94 -5.83 3.70 -2.47 0.26 -0.24 4.59

582.00 1.06 157.00 581.93 -6.89 4,27 -2.81 0.32 -0.11 15.83

645.00 1.31 153.00 644 92 -8.07 4.82 -3.12 0.42 0.40 -6.35

8/17/2015 4:00:14PM Page 2 COMPASS 5000.1 Build 74



confidential
I TIGHT HOLE

Survey Report (fy) Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90' & RKB 17' @ 6894.89usft

Site: Many Canyons MD Reference: GL 6877.90' & RKB 17' @ 6894 89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
o

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section
(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

P100usft)

Turn
Rate

(°/100usft)

707.00 1.09 157.48 706.90 -9.24 5.37 -3.42 0.39 -0.35 7.23

770.00 1.22 160 27 769.89 -10.43 5.82 -3.63 0.22 0.21 4.43

833 00 1.10 157.94 832.88 -11.62 6.28 -3.84 0.20 -0.19 -3.70

896.00 1.26 166.00 895.87 -12.85 6.67 -3.98 0.37 0.25 12.79

957.00 1.29 162.29 956.85 -14.16 7.04 -4.09 0.14 0.05 -6.08

1,020.00 1.06 163.18 1,019.84 -15.39 7.43 -4.22 0.37 -0.37 1.41

1,083.00 1.23 168 90 1,082 82 -16.61 7.73 -4.27 0.32 0.27 9.08

1,146.00 1.37 16993 1,145.81 -18.02 7.99 -4.24 0.23 0.22 1.63

1,209.00 1.25 167.57 1,208.79 -19.43 8.27 -4.24 0.21 -0.19 -3.75

1,271.00 1.15 175.62 1,270.78 -20.71 8.46 -4.17 0.32 -0.16 12.98

1,334.00 1.12 180.61 1,333.77 -21.95 8.50 -3.96 0.16 -0.05 7.92

1,396.00 1.25 177.74 1,395.75 -23.24 8.52 -3.73 0.23 0.21 -4.63

1.459.00 1.25 180.34 1,458.74 -24.61 8.55 -3.48 0.09 0.00 4.13

1,522.00 1.34 178.49 1,521.72 -26.03 8.56 -3.21 0.16 0.14 -2.94

1,585 00 1.16 178 49 1,584 71 -27.41 8.60 -2.97 0.29 -0.29 0.00

1,648.00 1.21 183.79 1,647 69 -28.71 8.57 -2.69 0.19 0.08 8.41

1,710.00 1.27 180.19 1,709.68 -30.05 8.53 -2.38 0.16 0.10 -5.81

1,772.00 1.06 196 91 1,771.67 -31.28 8.36 -1.96 064 -0.34 26.97

1,834.00 1.14 186 27 1,833.65 -32.45 8.12 -1.50 0.35 0.13 -17.16

1,897.00 1.05 192.82 1,896.64 -33.63 7.93 -1.07 0.24 -0.14 10.40

1,959.00 1.14 183.00 1,958.63 -34.80 7.77 -0 69 0.34 0.15 -15.84

2,022.00 084 179.33 2,021.62 -35.89 7.74 -0.44 0.49 -0.48 -5.83

2,085.00 1.04 172.24 2,084.61 -36.92 7.82 -0.32 0.37 0.32 -11.25

2,148.00 0.78 172.02 2,147.61 -37.91 7.96 -0.26 0.41 -0.41 -0.35

2,210.00 0.67 193.56 2,209.60 -38.68 7.93 -0.08 0.47 -0.18 34.74

2,272.00 0.60 199.65 2,271.60 -39.34 7.74 0.24 0.16 -0.11 9.82

2,336.00 049 173.71 2,335.59 -39.93 7.66 0.44 0.42 -0.17 -40.53

2,399 00 0.57 191.89 2,398.59 -40.50 7.62 0.59 0.29 0.13 28.86

2,462.00 0.80 184 63 2,461.59 -41.24 7.52 0.84 0.39 0.37 -11.52

2,525.00 0.81 181.99 2,524 58 -42.13 7.47 1.06 0.06 0.02 -4.19

2,588.00 0.74 194.30 2,587.57 -42.97 7.35 1.34 0.29 -0.11 19.54

2,651.00 0.66 189.64 2,650.57 -43.72 7.19 1.65 0.16 -0.13 -7.40

2,714.00 0.93 182.70 2,713.56 -44.59 7.11 1.91 0.45 0.43 -11.02

2,776.00 0.74 193.00 2,775.56 -45.48 6.99 220 0.39 -0.31 16.61

2,839.00 0.87 202.55 2,838.55 -46.32 6.72 2.63 0.30 0.21 15.16

2,902.00 0.98 196.72 2,901.54 -47.28 6.38 3.15 0.23 0.17 -9.25

2,965.00 0.76 195.79 2,964 54 -48.19 6.11 3.60 0.35 -0.35 -1.48

3,028.00 1.01 201.87 3,027.53 -49.11 5.79 4.10 0.42 0.40 9.65

3,091.00 0.96 195.70 3,090 52 -50.14 5.44 464 0.19 -0.08 -9.79

3,154 00 1.13 201.47 3,153.51 -51.22 5.07 5.22 0.32 0.27 9.16

3,218.00 1.00 203.60 3,217.50 -52.32 4.62 5.89 0.21 -0.20 3.33

3,311.00 1.02 201.53 3,310.48 -53.83 3.99 6.80 0.04 0.02 -2.23

3,374.00 0.91 192.12 3.373.47 -54 84 368 7.31 0.31 -0.17 -14.94

8/17/2015 4:00:14PM Page 3 COMPASS 5000.1 Build 74



CONFIDENTIAL
L-J. . TIGHT HpLE

Survey Report Kg)) Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County NM NAD27 TVD Reference: GL 6877.90' & RKB 17' @ 6894 89usft

Site: Many Canyons MD Reference: GL 6877 90' & RKB 17' @ 6894.89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
o

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg

Rate
(°/100usft)

Build
Rate

(°/100usft)

Turn

Rate
(°/100usft)

3,437.00 0.11 314.91 3,436.47 -55.29 3.53 7.54 1.55 -1.27 194.90

Last SDI Surface MWD Survey

3.466.00 0.83 133.84 3.465.47 -55.42 3.66 7.44 3.25 2.49 616.99

KOP (3466' MD / 3465.47' TVD / 0.83° Inc /133.84° Az)

3,502.00 2.00 133.91 3,501.46 -56.03 4.30 6.93 3.25 3.25 0.20

First SDI Curve MWD Survey

3,532.00 2.63 126.20 3,531.43 -56 80 5.24 6.17 2.34 2.10 -25.70

3,562.00 3.86 125.66 3,561.39 -57.80 6.61 5.02 4.10 4.10 -1.80

3,593.00 4.81 120.26 3,592.30 -59.06 8.58 3.34 3.33 3.06 -17.42

3,655.00 7.40 117.43 3,653.94 -62.21 14,37 -1.70 4.20 4.18 -4.56

3,716.00 9.67 118.52 3,714.26 -6647 22.36 -8.69 3.73 3.72 1.79

3,776.00 12.12 117.33 3,773.17 -71.77 32.39 -17.46 4.10 4.08 -1.98

3.838 00 13.78 120.94 3,833.60 -78.55 44.50 -27.98 2.98 2.68 5.82

3,900.00 15.47 121.63 3,893.59 -86 69 57.88 -39.47 2.74 2.73 1.11

3,961.00 17.76 122.35 3,952.03 -95.93 72.67 -52.12 3.77 3.75 1.18

4,022.00 20.00 122.12 4,009.75 -106.46 89.36 -66.39 3.67 3.67 -0.38

4,084.00 21.71 120.59 4,067.69 -117.93 108.21 -82.58 2.89 2.76 -2.47

4,146.00 23.30 120.95 4,124.96 -130.07 128.60 -100.15 2.57 2.56 0.58

4,207.00 26.13 120.76 4,180.37 -143.15 150.50 -119.00 464 4.64 -0.31

4,268.00 27.96 120.95 4.234.70 -157.38 174.31 -139.50 3.00 3.00 0.31

4,330.00 29.72 122.72 4.289.01 -173.16 199.70 -161.25 3.15 2.84 2.85

4,391.00 31.78 123.03 4,341.43 -190 09 225.89 -183.55 3.39 3.38 0.51

4,453.00 33.08 121.12 4,393.76 -207.74 254.07 -207.65 2.67 2.10 -3.08

4,514.00 32.75 121.76 4,444.97 -225.02 282.35 -231.92 0.79 -0.54 1.05

4,575.00 32.53 120.38 4,496.33 -242.00 310.53 -256.16 1.27 -0.36 -2.26

4.636 00 33.45 120.86 4,547.50 -258.92 339.11 -280.80 1.57 1.51 0.79

4,696.00 33.46 121.03 4,597.56 -275.93 367 48 -305.22 0.16 0.02 0.28

4,757.00 32.97 120.63 4,648.59 -293.06 396.17 -329.93 0 88 -0.80 -0.66

4,818.00 32.66 120.92 4,699.86 -309.97 424.57 -354.40 0.57 -0.51 0.48

4,879.00 34.24 121.04 4,750.75 -327.28 453.40 -379,20 2.59 2.59 0.20

4,941.00 33.41 119.72 4,802.26 -344.74 483.17 -404.90 1.79 -1.34 -2.13

5,002.00 32.01 119.82 4,853.58 -361.10 511.78 -429.69 2.30 -2.30 0.16

5,063.00 32.22 120.61 4,905.25 -377.42 539 80 -453.90 0.77 0.34 1.30

5,124.00 33.41 120.68 4,956.51 -394.27 568.25 -478.42 1.95 1.95 0.11

5,185.00 33.13 120.74 5,007.52 -411.36 597.02 -503.21 0.46 -0.46 0.10

5,246.00 32.59 119.46 5,058.76 -427.96 625.65 -527.97 1.44 -0.89 -2.10

5,307.00 33.14 119.72 5,109.99 -444.31 654 43 -552.93 0.93 0.90 0.43

5,368.00 32.17 119 46 5,161.35 -460.56 683.05 -577.74 1.61 -1.59 -0.43

5,428.00 32.20 120.28 5,212.13 -476.48 710.77 -601.73 0.73 0.05 1.37

5,489.00 34.00 122.26 5,263.23 -493.78 739.23 -626 18 3.44 2.95 3.25

5,550.00 34.54 122.45 5,313.64 -512.16 768.24 -650.96 0.90 0.89 0.31

5,610.00 33.19 122.61 5,363.46 -530.14 796.43 -675.01 2.25 -2.25 0.27

5,671.00 31.68 120.61 5,414.94 -547.29 82428 -69889 3.04 -2.48 -3.28

5,733.00 31.33 120.70 5,467 81 -563.81 852.16 -722.91 0.57 -0.56 0.15
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Survey Report rejy) Scientific Drilling

Company: Energen Resources Corp Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90' & RKB 17' @ 6894.89usft

Site: Many Canyons MD Reference: GL 6877 90' & RKB 17' @ 6894 89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
o

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section
(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

5,794.00 30.90 122.89 5,520.03 -580.42 87895 -745.86 1.98 -0.70 3.59

5.855.00 30.67 122.54 5,572.44 -597 29 905.21 -768.25 0.48 -0.38 -0.57

5,916.00 29.46 123 80 5,625.23 -61400 930.80 -789.99 2.24 -1.98 2.07

5,977.00 25.50 137.90 5,679.39 -632.12 952.09 -807.26 12.45 -6.49 23.11

6,040.00 20.66 153.15 5,737.38 -652 12 96623 -817.13 12.15 -7.68 24.21

6.103.00 16.58 164 38 5,797.09 -670.71 973.67 -820.73 8.59 -6.48 17.83

6,167.00 16.10 176.37 5,858.53 -688.37 97669 -820.18 5.31 -0.75 1873

6,229.00 16.95 188.20 5,917.98 -705.90 975.95 -815.96 5.59 1.37 19.08

6,292.00 19.20 208 96 5,977.93 -724.07 969.62 -806.13 10.76 3.57 32.95

6,355.00 20.93 220.38 6,037.13 -741.72 957.30 -790.56 6.79 2.75 18.13

6,418.00 23.92 228.09 6,095.37 -758.83 940.50 -770.69 6.65 4.75 12.24

6,481.00 27.92 235.10 6,152.03 -775.81 918.89 -746.12 799 6.35 11.13

6.544.00 30.14 238 95 6,207.12 -792.41 893.23 -717.68 4.60 3.52 6.11

6,607.00 36.40 243.91 6.259.78 -808.81 862.86 -684.65 10.83 9.94 7.87

6,670.00 45.81 247.94 6,307.20 -825.55 825.05 -644.26 15.51 1494 6.40

6,733.00 52.18 248.92 6,348 52 -843.00 780.85 -597.48 10.18 10.11 1.56

6,767.00 55.30 249.43 6,368.63 -852.74 755.23 -570.43 9.26 9.18 1.50

6,829.00 60.06 252.49 6,401.77 -869.79 705.71 -518.51 8.74 7.68 4.94

6,892.00 63.07 258.27 6,431.79 -883.73 652.13 -463 23 9.37 4.78 9.17

6,955.00 66.77 264.46 6,458.51 -892.24 595.76 -406.29 10.66 5.87 9.83

7,018.00 72.25 268.96 6,480.56 -895.59 536 88 -347.92 10.97 8.70 7.14

7,081.00 79.76 271.62 6,495.79 -895.25 475.80 -288.13 12.60 11.92 422

7,144 00 84.98 272.71 6,504 15 -892.89 41343 -227 48 8.46 8.29 1.73

7,175.00 88.12 272 88 6,506.02 -891.38 382.53 -197 49 10.14 10.13 0.55

Last SDI Curve MWD Survey
7,184.00 88.40 272.85 6,506.29 -890.93 373.54 -188.78 3.10 3.08 -0.30

POE (7184' MD / 6506.29' TVD / 88.40° Inc / 272.85° A2)

7,249.00 90.40 272.66 6,506.97 -887.81 308.62 -125.78 3.10 3.08 -0.30

First SDI Lateral MWD Survey
7,310.00 91.31 273.33 6,506.06 -884.62 247.71 -66.72 1.85 1.49 1.10

7,372.00 91.78 273.08 6,504.39 -881.15 185.83 -6.77 086 0.76 -0.40

7,432.00 92.59 273.82 6,502.10 -877.55 125 99 51.16 1.83 1.35 1.23

7,494 00 92.66 274.02 6,499 26 -873.31 64.20 11088 0.34 0.11 0.32

7,556.00 91.38 274.50 6,497.08 -868.71 2.41 170.51 2.20 -2.06 0.77

7,617.00 91.88 274.21 6.495 34 -864.08 -58.39 229.17 0.95 0.82 -0.48

7,678.00 91 85 272.78 6,493.36 -860.36 -119.24 288.07 2.34 -0.05 -2.34

7,740.00 91.51 272.53 6,491.54 -857.49 -181.15 348.17 0.68 -0.55 -0.40

7,801.00 91.61 272.74 6,489.88 -854.69 -24206 407.30 0.38 0.16 0.34

7,863.00 92.39 272.87 6,487.71 -851.66 -303.95 467.35 1.28 1.26 0.21

7,924.00 92.45 272.43 6,485.14 -848.84 -364 83 526.45 0.73 0.10 -0.72

7,985.00 92.01 271.02 6,482.76 -847.00 -425.76 585 79 242 -0.72 -2.31

8,046.00 91.98 270.47 6,480.64 -846.21 -486.71 645.37 0.90 -0.05 -0.90

8,106.00 92.09 270.17 6,478.51 -84588 -546.67 704.07 0.53 0.18 -0.50

8,167.00 91.48 270.66 6,476.61 -845.44 -607.64 763.73 1.28 -1.00 0 80
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CONFIDENTIAL
|L^ TIGHT HOLE

Survey Report ng)) Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90' & RKB 17' @ 6894 89usft

Site: Many Canyons MD Reference: GL 6877.90' & RKB 17' @ 6894.89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

+N/-S

(usft)
*EI-W 
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

8,228.00 91.63 270.48 6,47496 -844.83 -668.62 823.36 0.38 0.25 -0.30

8,289.00 90.61 270.82 6,473.76 -844 14 -729.60 882.99 1.76 -1.67 0.56

8,351.00 91.38 270.72 6,472.69 -843.30 -791.58 943.57 1.25 1.24 -0.16

8,412.00 93.23 269.90 6,470.23 -842.97 -852.53 1,003.23 3.32 3.03 -1.34

8,473.00 92.76 268.47 6,467.05 -843 84 -913.44 1,063.09 2.46 -0.77 -2.34

8,534.00 92.69 268.67 6,464 15 -845 36 -974.35 1,123.09 0.35 -0.11 0.33

8,595.00 91.71 269.24 6,461.80 -84647 -1,035.30 1,183.04 1.86 -1.61 0.93

8,656.00 91.18 269.20 6,460.27 -847.30 -1,096.27 1,242.96 0.87 -0.87 -0.07

8,717.00 91.28 269.46 6,458.96 -848 02 -1,157.25 1,302.86 0.46 0.16 0.43

8,780.00 91.55 269.50 6,457.40 -848.59 -1,220.23 1,364.69 0.43 0.43 0.06

8,843.00 92.05 269.81 6,455.42 -848 97 -1,283.20 1,426.48 0.93 0.79 0.49

8.906.00 92.66 270.14 6,452.83 -848.99 -1,346.14 1,488 17 1.10 0.97 0.52

8,968.00 91.04 270.13 6,450.83 -848.85 -1,408.11 1,548.87 2.61 -2.61 -0.02

9,031.00 91.65 270.68 6,449.35 -848 40 -1,471.09 1,610.50 1.30 0.97 0.87

9.094.00 92.25 270.67 6.447.21 -847 66 -1,534.05 1,672.05 0.95 0.95 -0.02

9,157.00 92.11 270.67 6,444.81 -846 93 -1,597.00 1,733.60 0.22 -0.22 0.00

9,220.00 92.22 270.72 6,442.43 -846.16 -1,659 95 1,795.14 0.19 0.17 0.08

9,283.00 92.42 271.04 6,439 88 -845.19 -1,722.89 1,856.63 0.60 0.32 0.51

9,346.00 92.32 270.06 6,437.28 -844.59 -1,785.83 1,918.19 1.56 -0.16 -1.56

9.408.00 92.25 269.33 6,434.81 -844.92 -1,847.78 1,978.96 1.18 -0.11 -1.18

9,471.00 92.39 269.28 6,43225 -845.68 -1,910.73 2,040.80 0.24 0.22 -0.08

9,534.00 9269 269.56 6,429.46 -846.32 -1,973.66 2,102.60 0.65 048 0.44

9,596.00 92.22 269.70 6,426.81 -846,72 -2,035.60 2,163.39 0.79 -0.76 0.23

9,659.00 9262 269.76 6,424.15 -847.02 -2,098.55 2,225.13 0.64 0.63 0.10

9,722.00 92.09 269.30 6,421.56 -847.53 -2,161.49 2,286.92 1.11 -0.84 -0.73

9,784.00 92.52 269.73 6,419.06 -848.06 -2.223.44 2,347.73 0.98 0.69 0.69

9,847.00 91.01 269.59 6,417.12 -848.43 -2,286.40 2,409.51 2.41 -2.40 -0.22

9,910.00 91.28 269.81 6,415.87 -848.76 -2,349.39 2,471.31 0.55 0.43 0.35

9,974.00 91.71 269.71 6,414.20 -849.03 -2,413.37 2,534.06 0.69 0.67 -0.16

10.037.00 9225 269.40 6.412.02 -849 52 -2,476.33 2,595.85 0.99 0.86 -0.49

10,099.00 93.03 269.50 6.409.16 -850.11 -2,538.26 2.656 67 1.27 1.26 0.16

10,162.00 91.89 26871 6.406 46 -851.10 -2,601.19 2,718.53 2.20 -1.81 -1.25

10,224.00 91.78 268.23 6.404.47 -852.75 -2,663.14 2,779.57 0.79 -0.18 -0.77

10,288.00 90 44 268.56 6,403.23 -854 54 -2,727.10 2,842.61 2.16 -2.09 0.52

10,351.00 90.04 268.44 6.402.97 -856 19 -2,790 08 2,904.66 066 -0.63 -0.19

10,414.00 91.21 268.16 6,402.28 -858 06 -2,853.04 2,966.74 1.91 1.86 -0.44

10,477.00 91.45 268.03 6,400.82 -860.16 -2,91599 3,02884 0.43 0.38 -0.21

10,540.00 91 95 268 76 6,398.95 -861.92 -2,978.94 3.090.88 1.40 0.79 1.16

10,603.00 91 82 269.99 6,396 88 -862.61 -3,041 90 3,152.72 1.96 -0.21 1.95

10,666.00 9091 270.36 6,395.38 -862.41 -3,104.88 3,214.40 1.56 -1.44 0.59

10,729.00 91 38 270.92 6,394 12 -861.71 -3,167.86 3,275.99 1.16 0.75 0.89

10,792.00 91.85 271.74 6,392.34 -86025 -3,230.82 3,337.39 1.50 0.75 1.30

10,855.00 92.02 271.42 6,390.22 -858.51 -3.29376 3,398.73 0.57 0.27 -0.51
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Survey Report

CONFIDENTIAL
TIGHT HOLE

Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County. NM NAD27 TVD Reference: GL 6877 90' & RKB 17’ @ 6894.89usft

Site: Many Canyons MD Reference: GL 6877.90' & RKB 17' @ 6894.89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination

n
Azimuth

(°)

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

10,918.00 91.49 269.92 6,388.29 -857.78 -3,356.73 3,460.29 2.52 -0.84 -2.38

10,981.00 91.72 270.05 6,386.52 -857.79 -3,419.70 3,522.01 0.42 0.37 0.21

11.044.00 92.66 269 96 6,384.12 -857.79 -3,482 65 3,583.70 1.50 1.49 -0.14

11,107.00 91.55 269 92 6,381.80 -857.85 -3,545.61 3,645.41 1.76 -1.76 -0.06

11,170.00 91.99 270.38 6,379.86 -857.69 -3,608.58 3,707.09 1.01 0.70 0,73

11,233.00 92.39 271.36 6,377 45 -856.73 -3,671.53 3,768.58 1.68 0.63 1.56

11.296.00 91.68 271.59 6.375.21 -855.11 -3,734.47 3,829.94 1.18 -1.13 0.37

11,360.00 90.10 271.82 6,374.22 -853.21 -3,798.43 3,892 24 2.49 -2.47 0.36

11,423.00 90.51 271.89 6,37388 -851.17 -3,861 39 3,953.55 0.66 0.65 0.11

11.486.00 90 84 271.89 6,373.14 -84909 -3,924.35 4,014.83 0.52 0.52 0.00

11,549.00 90.24 271.20 6,372.55 -847.39 -3,987.33 4,076.21 1.45 -0.95 -1.10

11,611.00 90.74 271.06 6,372.02 -846.17 -4,049.31 4.136.71 0.84 0.81 -0.23

11,675.00 93.20 270.87 6,369.82 -845.09 -4,113.26 4,199.17 3.86 3.84 -0.30

11,738 00 93.70 27098 6.366 02 -844.08 -4,176.14 4,260.59 0.81 0.79 0.17

11,791.00 94.50 271.64 6,362.24 -842.87 -4,228.99 4,312.14 1.95 1.51 1.24

Planned Liner Set Depth @ 11,791’ MD

11,801.00 94.65 271.76 6,361.44 -842.58 -4,238.95 4,321.84 1.95 1.51 1.24

11,814.00 94.91 270.76 6,360.35 -842.29 -4,251.90 4.334 48 7.92 2.00 -7.69

Last SDI Lateral MWD Survey

11,816.00 94.91 270.76 6,360.18 -84226 -4,253.90 4,336.43 0.00 0.00 0.00

Crossed 330’ Setback (11,816' MD / 6360.18' TVD / 94.91° Inc / 270.76° Az)

11,890.00 94.91 270.76 6,353.85 -841.29 -4,327.62 4,408.48 0.00 0.00 0.00

TO (11,890’ MD / 6353.85’ TVD / 94.91° Inc / 270.76° Az) - Projection to TD

Design Annotations

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

266.00 265.99 -1.77 1.10 First SDI Surface MWD Survey

3,437.00 3,436.47 -55.29 3.53 Last SDI Surface MWD Survey

3,466.00 3.465.47 -55.42 3.66 KOP (3466' MD / 3465.47’ TVD / 0.83° Inc /133.84° Az)

3,502.00 3,501.46 -56 03 4.30 First SDI Curve MWD Survey

7.175.00 6.506.02 -891 38 382.53 Last SDI Curve MWD Survey

7,184 00 6.506.29 -890 93 373.54 POE (7184' MD / 6506.29' TVD / 88.40° Inc / 272.85° Az)

7,249.00 6,506.97 -887.81 308.62 First SDI Lateral MWD Survey

11,791.00 6,362.24 -842.87 -4,228.99 Planned Liner Set Depth @ 11,791' MD

11,814.00 6,360.35 -842.29 -4,251.90 Last SDI Lateral MWD Survey

11,816.00 6,360.18 -842.26 -4,253.90 Crossed 330' Setback (11,816' MD/6360.18' TVD /94.91° Inc/270.76° Az)

11,890.00 6,353.85 -841.29 -4,327.62 TD (11.890' MD / 6353.85' TVD / 94.91° Inc / 270.76° Az)

11,890.00 6,353.85 -841.29 -4,327.62 Projection to TD

Checked By: Approved By:  Date.
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=N=RG=N Survey Report
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^)] Scientific Drilling

Company:

Project:

Site:

Well:

Wellbore:

Design:

Energen Resources Corp.

Rio Arriba County, NM NAD27

Many Canyons

Many Canyons 24-03 8 #4H

OH

OH

Local Co-ordinate Reference:

TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Database:

Well Many Canyons 24-03 8 #4H

GL 6877.90' & RKB 17' @ 6894.89usft

GL 6877 90' & RKB 17' @ 6894.89usft

True

Minimum Curvature

Grand Junction District

Project Rio Arriba County, NM NAD27

Map System:

Geo Datum:
Map Zone:

US State Plane 1927 (Exact solution)
NAD 1927 (NADCON CONUS)

New Mexico West 3003

System Datum: Mean Sea Level

Site Many Canyons

Site Position: Northing: 1,936,757.53 usft Latitude: 36.3210166

From: Lat/Long Easting: 694,597.03 usft Longitude: -107.1727710

Position Uncertainty: 0.00 usft Slot Radius: 13.20 in Grid Convergence: 0.39°

Well Many Canyons 24-03 8 #4H

Well Position +N/-S 0.00 usft Northing: 1,936,757.53 usft Latitude: 36.3210166

+E/-W 0.00 usft Easting: 694,597.03 usft Longitude: -107.1727710

Position Uncertainty 0.00 usft Wellhead Elevation: 0.00 usft Ground Level: 6,877.89 usft

Wellbore OH

Magnetics Model Name Sample Date Declination

n
Dip Angle

n
Field Strength 

(nT)

HDGM 7/28/2015 9.15 62.98 49,854

Design OH

Audit Notes:

Version: 1.0 Phase: ACTUAL Tie On Depth: 0.00

Vertical Section: Depth From (TVD)
(usft)

♦N/-S
(usft)

+E/-W
(usft)

Direction

n
0.00 0.00 0.00 258.52

Survey Program

From
(usft)

Date 8/14/2015

To
(usft) Survey (Wellbore) Tool Name Description

266 00 3,436.99 Survey #1 - Surface MWD Survey (OH) SDI MWD SDI MWD-Standard ver 1.0.1

3,471.99 7,175.00 Survey #2 - Curve MWD Survey (OH) SDI MWD SDI MWD - Standard ver 1.0.1

7,249.00 11,890.00 Survey #3 - Lateral MWD Survey (OH) SDI MWD SDI MWD - Standard ver 1.0.1

Survey

Measured Vertical Vertical Dogleg Build Turn

Depth Inclination Azimuth Depth +N/-S +E/-W Section Rate Rate Rate

(usft) n (°) (usft) (usft) (usft) (usft) (°/100usft) (°/100usft) (°/100usft)

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

266.00 0.90 148.15 265.99 -1.77 1.10 -0.73 0.34 0.34 0.00

First SDI Surface MWD Survey

327.00 099 150.58 326.98 -2.64 1.61 -1.06 0.16 0.15 3.98

393.00 108 148.00 392.97 -3.66 222 -1.45 0.15 0.14 -3.91

456.00 1.28 144.14 455 96 -4.74 2.95 -1.95 0.34 0.32 -6.13

519.00 1.13 147.03 51894 -5.83 3.70 -2.47 0.26 -0.24 4.59

582.00 1 06 157.00 581.93 •6.89 4.27 -2.81 0.32 -0.11 15.83

645.00 1.31 153.00 644.92 -8.07 4.82 -3.12 0.42 0.40 -6.35
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sAERGSN Survey Report

CONFIDENTIAL
TIGHT HOLE

Scientific Drilling

Company: Energen Resources Corp Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90’ & RKB 17’ @ 6894 89usft

Site: Many Canyons MD Reference: GL 6877.90' & RKB 17’ @ 6894 89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination

n
Azimuth

n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section
(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

707.00 1.09 157 48 706.90 -9.24 5.37 -3.42 0.39 -0.35 7.23

770.00 1.22 160.27 769.89 -10.43 5.82 -3.63 0.22 0.21 443

833.00 1.10 157 94 832.88 -11.62 6.28 -3.84 0.20 -0.19 -3.70

896.00 1.26 166.00 895.87 -12.85 6.67 -3.98 0.37 0.25 12.79

957.00 1.29 162.29 956.85 -14.16 7.04 -4.09 0.14 0.05 -6.08

1,020.00 1.06 163.18 1,01984 -15.39 7.43 -4.22 0.37 -0.37 1.41

1,083.00 1.23 168 90 1,082.82 -16.61 7.73 -4.27 0.32 0.27 9.08

1,146.00 1.37 169 93 1,145.81 -18.02 7.99 -4.24 0.23 0.22 1.63

1,209.00 1.25 167.57 1,208.79 -19.43 8.27 -4.24 0.21 -0.19 -3.75

1,271.00 1.15 175.62 1,270.78 -20.71 8.46 -4.17 0.32 -0.16 12.98

1,334.00 1.12 180.61 1,333.77 -21.95 8.50 -3.96 0.16 -0.05 7.92

1,396.00 1.25 177.74 1,395.75 -23.24 8.52 -3.73 0.23 0.21 -4.63

1,459.00 1.25 180 34 1,458.74 -24.61 8.55 -3.48 0.09 0.00 4.13

1,522.00 1.34 178.49 1,521.72 -26.03 8.56 -3.21 0.16 0.14 -2.94

1,585.00 1.16 178.49 1,584.71 -27.41 8.60 -2.97 0.29 -0.29 0.00

1,648.00 1.21 183.79 1,647.69 -28.71 8.57 -2.69 0.19 0.08 8.41

1,710.00 1.27 180.19 1,709.68 -30.05 8.53 -2.38 0.16 0.10 -5.81

1,772.00 1.06 196 91 1,771.67 -31.28 8.36 -1.96 0.64 -0.34 26.97

1,834 00 1.14 186.27 1,833.65 -32.45 8.12 -1.50 0.35 0.13 -17.16

1,897 00 1.05 192.82 1,896.64 -33.63 7.93 -1.07 0.24 -0.14 10.40

1,959 00 1.14 183.00 1,958.63 -34.80 7.77 -0.69 0.34 0.15 -15.84

2,022.00 0.84 179.33 2,021.62 -35.89 7.74 -0.44 0.49 -0.48 -5.83

2,085.00 1.04 172.24 2,084.61 -36.92 7.82 -0.32 0.37 0.32 -11.25

2,148.00 0.78 172.02 2,147.61 -37.91 7.96 -0.26 0.41 -0.41 -0.35

2,210.00 0.67 193.56 2,209.60 -38.68 7.93 -0.08 0.47 -0.18 34 74

2,272.00 0.60 199.65 2,271.60 -39.34 7.74 0.24 0.16 -0.11 9.82

2,336.00 0.49 173.71 2,335.59 -39.93 766 0.44 0.42 -0.17 -40.53

2,399.00 0.57 191.89 2,398.59 -40.50 762 0.59 0.29 0.13 28.86

2,462.00 0.80 184.63 2,461.59 -41.24 7.52 0.84 0.39 0.37 -11.52

2,525.00 0.81 181.99 2,524.58 -42.13 7.47 1.06 0.06 0.02 -4.19

2,588.00 0.74 194.30 2,587.57 -42.97 7.35 1.34 0.29 -0.11 19.54

2,651.00 0.66 18964 2,650.57 -43.72 7.19 1.65 0.16 -0.13 -7.40

2,714.00 093 182.70 2,713.56 -44.59 7.11 1.91 0.45 0.43 -11.02

2,776.00 074 193.00 2,775.56 -45.48 699 2.20 0.39 -0.31 16.61

2,839.00 087 202.55 2,838.55 -46.32 6.72 2.63 0.30 0.21 15.16

2,902.00 098 196.72 2,901.54 -47.28 6.38 3.15 0.23 0.17 -9.25

2,965.00 076 195.79 2.964 54 -48.19 6.11 3.60 0.35 -0.35 -1.48

3,028.00 1.01 201.87 3,027.53 -49.11 5.79 4.10 0.42 0.40 9.65

3,091.00 096 195.70 3,090.52 -50.14 544 4.64 0.19 -0.08 -9.79

3,154.00 1.13 201.47 3,153.51 -51.22 5.07 5.22 0.32 0.27 9.16

3,218.00 1.00 203.60 3,217.50 -52.32 4.62 5.89 0.21 -0.20 3.33

3,311.00 1.02 201.53 3,310.48 -53.83 3.99 6.80 0.04 0.02 -2.23

3,374.00 0.91 192.12 3,373.47 -54.84 3.68 7.31 0.31 -0.17 -14.94
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CONFIDENTIAL
. .. TIGHT HOLE

Survey Report Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90' & RKB 17' @ 6894 89usft

Site: Many Canyons MD Reference: GL 6877 90' & RKB 17' @ 6894.89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

11 +E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

3.437.00 0.11 314.91 3,436.47 -55.29 3.53 7.54 1.55 -1.27 194.90

Last SDI Surface MWD Survey

3,466.00 0.83 133.84 3,465.47 -55.42 3.66 7.44 3.25 2.49 616.99

KOP (3466' MD / 3465.47' TVD / 0.83° Inc /133.84° Az)

3,502.00 2.00 133.91 3,501.46 -56.03 4.30 6.93 3.25 3.25 0.20

First SDI Curve MWD Survey

3,532.00 2.63 126.20 3,531.43 -56.80 5.24 6.17 2.34 2.10 -25.70

3.562.00 3.86 12566 3,561.39 -57.80 6.61 5.02 4.10 4.10 -1.80

3,593.00 4.81 120.26 3,592.30 -59.06 8.58 3.34 3.33 3.06 -17.42

3,655.00 7.40 117.43 3,653.94 -62.21 14.37 -1.70 4.20 4.18 -4.56

3,716.00 9.67 118.52 3,714.26 -66.47 22.36 -8.69 3.73 3.72 1.79

3,776.00 12.12 117.33 3,773.17 -71.77 32.39 -17.46 4.10 4.08 -1.98

3,838.00 13.78 120.94 3,833.60 -78.55 44.50 -27.98 2.98 2.68 5.82

3,900.00 15.47 121.63 3.893.59 -86.69 57.88 -39.47 2.74 2.73 1.11

3,961.00 17.76 122.35 3,952.03 -95.93 72.67 -52.12 3.77 3.75 1.18

4,02200 20.00 122.12 4,009.75 -106.46 89.36 -66.39 3.67 3.67 -0.38

4,084.00 21.71 120.59 4,067 69 -117.93 108.21 -82.58 2.89 2.76 -2.47

4,146.00 23.30 120 95 4,124.96 -130.07 128.60 -100.15 2.57 2.56 0.58

4,207.00 26.13 120.76 4,180.37 -143,15 150.50 -119.00 4.64 4.64 -0.31

4,268.00 27.96 120.95 4,234.70 -157.38 174.31 -139.50 3.00 3.00 0.31

4,330.00 29.72 122.72 4,289.01 -173.16 199.70 -161.25 3.15 2.84 2.85

4,391 00 31.78 123.03 4,341.43 -190.09 225.89 -183.55 3.39 3.38 0.51

4,453.00 33.08 121.12 4,393.76 -207.74 254.07 -207.65 2.67 2.10 -3.08

4,514.00 32.75 121.76 4,444.97 -225.02 282.35 -231.92 0.79 -0.54 1.05

4,575.00 32.53 120.38 4,496 33 -242.00 310.53 -256.16 1.27 -0.36 -2.26

4,636.00 33.45 120.86 4,547.50 -258.92 339.11 -280.80 1.57 1.51 0.79

4,696.00 33.46 121.03 4,597.56 -275.93 367.48 -305.22 0.16 0.02 0.28

4,757.00 32.97 120.63 4,648.59 -293.06 396.17 -329.93 0.88 -0.80 -0.66

4,818 00 32.66 120.92 4,699 86 -309.97 42457 -354 40 0.57 -0.51 0.48

4,879.00 34.24 121.04 4,750.75 -327.28 453.40 -379.20 2.59 2.59 0.20

4,941.00 33.41 119.72 4,802.26 -344.74 483.17 -404.90 1.79 -1.34 -2.13

5,002 00 32.01 119.82 4,853.58 -361.10 511.78 -429.69 2.30 -2.30 0.16

5,063.00 32.22 120.61 4.905 25 -377.42 539.80 -453.90 0.77 0.34 1.30

5,12400 33.41 120 68 4,956.51 -394.27 568 25 -478.42 1.95 1.95 0.11

5,185.00 33.13 120.74 5,007.52 -411.36 597.02 -503.21 0.46 -0.46 0.10

5,246.00 32.59 11946 5,058.76 -427 96 625.65 -527.97 1.44 -0.89 -2.10

5,307.00 33.14 119.72 5,109.99 -444.31 654.43 -552.93 0.93 0.90 0.43

5,368.00 32.17 119.46 5,161.35 -460.56 683.05 -577.74 1.61 -1.59 -0.43

5,428.00 32.20 120.28 5,212.13 -476.48 710.77 -601.73 0.73 0.05 1.37

5,489.00 34.00 122.26 5,263.23 -493.78 739.23 -626.18 3.44 2.95 3.25

5,550.00 34 54 122.45 5,313.64 -512.16 768.24 -650.96 0.90 0.89 0.31

5,610.00 3319 122.61 5,363.46 -530.14 796.43 -675.01 2.25 -2.25 0.27

5,671.00 31 68 120.61 5,414.94 -547.29 824.28 -698.89 3.04 -2.48 -3.28

5,733.00 31.33 120.70 5,467.81 -563.81 852.16 -722.91 0.57 -0.56 0.15
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CONFIDENTIAL
n TIGHT HOLE

Survey Report uS?) Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90' & RKB 17' @ 6894.89usft

Site: Many Canyons MD Reference: GL 6877.90' & RKB 17' @ 6894 89usft
Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination
(°)

Azimuth

n

Vertical
Depth
(usft)

♦N/-S
(usft)

+E/-W
(usft)

Vertical
Section
(usft)

Dogleg
Rate

(°/100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

5,794.00 30.90 122.89 5,520.03 -580.42 87895 -745.86 1.98 -0.70 3.59

5,855.00 30.67 122.54 5,572.44 -597,29 905.21 -768.25 0.48 -0.38 -0.57

5,916.00 29.46 123.80 5,625.23 -614.00 930.80 -789 99 2.24 -1.98 2.07

5,977.00 25.50 137.90 5,679.39 -632.12 952.09 -807.26 12.45 -6.49 23.11

6,040.00 20.66 153.15 5,737.38 -652.12 966 23 -817.13 12.15 -7.68 24.21
6,103.00 16.58 164.38 5,797.09 -670.71 973.67 -820.73 8.59 -6.48 17.83

6,167.00 16.10 176.37 5,858.53 -688.37 976.69 -820.18 5.31 -0.75 18.73

6,229.00 16.95 188.20 5,917.98 -705.90 975.95 -815.96 5.59 1.37 19.08

6,292.00 19.20 208.96 5,977.93 -724.07 969.62 -806 13 10.76 3.57 32.95
6,355.00 20.93 220.38 6,037.13 -741.72 957.30 -790.56 6.79 2.75 18.13

6,418.00 23.92 228.09 6,095.37 -758.83 940.50 -770.69 6.65 4.75 12.24

6,481.00 27.92 235.10 6,152.03 -775.81 918.89 -746.12 7.99 6.35 11.13

6,544.00 30.14 238.95 6,207.12 -792.41 893.23 -717.68 4.60 3.52 6.11

6,607.00 36.40 243.91 6,259.78 -808.81 862 86 -684.65 10.83 9.94 7.87

6.670.00 45.81 247.94 6,307.20 -825.55 825.05 -644.26 15.51 1494 6.40

6,733.00 52.18 248.92 6,348.52 -843 00 780.85 -597.48 10.18 10.11 1.56

6,767.00 55.30 249.43 6,368.63 -852.74 755.23 -570.43 9.26 9.18 1.50

6,829.00 60.06 252.49 6,401.77 -869.79 705.71 -518.51 8.74 7.68 4.94

6,892.00 63.07 258.27 6,431.79 -883 73 652 13 -463.23 9.37 4.78 9.17

6,955 00 66.77 264.46 6,458.51 -892 24 59576 -406.29 10.66 5.87 9.83

7,018.00 72.25 268.96 6,480.56 -895.59 536.88 -347.92 10.97 8.70 7.14

7,081.00 79.76 271.62 6,495.79 -895.25 475.80 -288.13 12.60 11.92 422

7,144.00 84.98 272.71 6,504.15 -892.89 413.43 -227 48 8.46 8.29 1.73

7,175.00 88.12 272.88 6,506.02 -891.38 382.53 -197 49 10.14 10.13 0.55

Last SDI Curve MWD Survey

7,184.00 88.40 272.85 6,506.29 -890.93 373.54 -188.78 3.10 3.08 -0.30

POE (7184' MD / 6506.29' TVD / 88.40° Inc / 272.85° Az)

7,249.00 90.40 272.66 6.506.97 -887.81 308 62 -125.78 3.10 3.08 -0.30

First SDI Lateral MWD Survey
7,310.00 91.31 273.33 6,506.06 -884.62 247.71 -66.72 1.85 1.49 1.10
7,372.00 91.78 273.08 6,504.39 -881.15 185.83 -6.77 0.86 0.76 -0.40

7,432.00 92.59 273.82 6,502.10 -877.55 125.99 51.16 1.83 1.35 1.23

7.494.00 92.66 274.02 6,499 26 -873.31 64.20 11088 0.34 0.11 0.32

7,556 00 91.38 274.50 6,497.08 -868.71 2.41 170.51 2.20 -2.06 0.77

7,617.00 91.88 274.21 6,495.34 -864.08 -58.39 229.17 0.95 0.82 -0.48

7,678.00 91.85 272.78 6,493.36 -860.36 -119.24 288.07 2.34 -0.05 -2.34

7,740.00 91.51 272.53 6,491.54 -857.49 -181.15 348.17 0.68 -0.55 -0.40

7,801.00 91.61 272.74 6,489.88 -854 69 -242.06 407.30 0.38 0.16 0.34

7,863.00 92.39 272.87 6,487.71 -851.66 -303.95 467.35 1.28 1.26 0.21

7,92400 9245 272.43 6.485.14 -848 84 -364.83 526.45 0.73 0.10 -0.72

7,985.00 92.01 271.02 6,482.76 -847.00 -425.76 585.79 2.42 -0.72 -2.31

8,046 00 91.98 270.47 6,480.64 -846.21 -486.71 645.37 0.90 -0.05 -0.90

8,106.00 92.09 270.17 6,478.51 -845.88 -546.67 704.07 0.53 0.18 -0.50

8,167.00 91 48 270.66 6,476.61 -845.44 -607.64 763.73 1.28 -1.00 0.80
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CONFIDENT

ii TIGHT HOLE
Survey Report rcfh Scientific Drilling

Company: Energen Resources Corp. Local Co-ordinate Reference: Weil Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90' & RKB 17' @ 6894.89usft

Site: Many Canyons MD Reference: GL 6877 90' & RKB 17' @ 6894.89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth
(usft)

Inclination
n

Azimuth
n

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section

(usft)

Dogleg
Rate

P100usft)

Build
Rate

(°/100usft)

Turn
Rate

(°/100usft)

8,228.00 91.63 270.48 6,47496 -844.83 -668.62 823.36 0.38 0.25 -0.30

8,289.00 90.61 270.82 6,473.76 -844.14 -729.60 882.99 1.76 -1.67 0.56

8,351.00 91.38 270.72 6,472.69 -843.30 -791.58 943.57 1.25 1.24 -0.16

8,412.00 93.23 269.90 6,470.23 -842.97 -852.53 1,003.23 3.32 3.03 -1.34

8,473.00 92.76 268.47 6,467 05 -84384 -913.44 1,063.09 2.46 -0.77 -2.34

8,534.00 92.69 268.67 6,464.15 -845.36 -974.35 1,123.09 0.35 -0.11 0.33

8,595.00 91.71 269.24 6,461.80 -846.47 -1,035.30 1,183.04 1.86 -1.61 093

8,656.00 91.18 269.20 6,460.27 -847.30 -1,096.27 1,242.96 0.87 -0.87 -0.07

8,717.00 91.28 269.46 6,458.96 -848.02 -1.157,25 1.302.86 0.46 0.16 0.43

8,780.00 91.55 269.50 6,457.40 -848.59 -1,220.23 1,364 69 0.43 0.43 0.06

8,843 00 92.05 26981 6,455.42 -848.97 -1,283.20 1,426.48 0.93 0.79 0.49

8,906.00 92.66 270.14 6,452.83 -848 99 -1,346.14 1,488.17 1.10 0.97 0.52

8,968.00 91.04 270.13 6,450.83 -848.85 -1,408.11 1,548.87 2.61 -2.61 -0.02

9,031.00 91.65 270.68 6,449.35 -848.40 -1,471.09 1.610.50 1.30 0.97 0.87

9.094 00 92.25 270.67 6,447.21 -847.66 -1,534.05 1,672.05 0.95 0.95 -0.02

9,157.00 92.11 270.67 6,444.81 -846.93 -1,597.00 1,733.60 0.22 -0.22 0.00

9,220.00 92.22 270.72 6,442.43 -846 16 -1,659.95 1,795.14 0.19 0.17 0.08

9,283.00 92.42 271 04 6,439.88 -845.19 -1,722.89 1,856.63 0.60 0.32 0.51

9.346 00 92.32 270.06 6,437.28 -844 59 -1,785.83 1,918.19 1.56 -0.16 -1.56

9.408.00 92.25 269.33 6,434 81 -844.92 -1,847.78 1,978 96 1.18 -0.11 -1.18

9,471.00 92.39 269.28 6,432.25 -845.68 -1,910.73 2.040.80 0.24 0.22 -0.08

9,534.00 92.69 269.56 6,429.46 -846 32 -1,973.66 2,102.60 0.65 0.48 0.44

9,596.00 92.22 269.70 6,426.81 -846.72 -2,035.60 2,163.39 0.79 -0.76 0.23

9,659.00 92.62 269.76 6,424.15 -847.02 -2,098.55 2,225.13 0.64 0.63 0.10

9,722.00 92.09 269.30 6,421.56 -847.53 -2,161.49 2,286.92 1.11 -0.84 -0.73

9,784.00 92.52 269.73 6,419.06 -848.06 -2,223.44 2,347.73 0.98 0.69 0.69

9,847.00 91.01 269.59 6,417.12 -848.43 -2,286.40 2,409.51 2.41 -2.40 -0.22

9.910.00 91.28 269.81 6,415.87 -848.76 -2,349.39 2,471.31 0.55 0.43 0.35

9,974.00 91.71 269.71 6,414.20 -849.03 -2,413.37 2,534.06 0.69 0.67 -0.16

10,037.00 92.25 269.40 6.412.02 -849.52 -2.476.33 2,595.85 0.99 0.86 -0.49

10,099 00 93.03 269.50 6,409.16 -850.11 -2,538 26 2,656.67 1.27 1.26 0.16

10,162.00 91.89 268.71 6,406 46 -851.10 -2,601.19 2,718.53 2.20 -1.81 -1.25

10,224.00 91.78 268.23 6,404.47 -852.75 -2,663.14 2,779.57 0.79 -0.18 -0.77

10,288 00 90 44 268.56 6,403.23 -854.54 -2,727.10 2,842.61 2.16 -2.09 0.52

10,351.00 90.04 268.44 6,402.97 -856.19 -2,790.08 2,904.66 0.66 -0.63 -0.19

10,414.00 91.21 268.16 6,402.28 -858.06 -2,853.04 2,966 74 1.91 1.86 -0.44

10,477.00 91.45 268.03 6,40082 -860.16 -2,915.99 3.02884 0.43 0.38 -0.21

10,540.00 91.95 268.76 6,398.95 -861.92 -2,978.94 3,090 88 1.40 0.79 1.16

10,603.00 91.82 269.99 6,396.88 -862.61 -3,041.90 3,152.72 1.96 -0.21 1.95

10,666.00 90.91 270.36 6,395.38 -862.41 -3,104.88 3,214.40 1.56 -1.44 0.59

10,729.00 91.38 270.92 6,394.12 -861.71 -3,167.86 3,275.99 1.16 0.75 0.89

10,792.00 91.85 271.74 6,392.34 -860.25 -3,230.82 3,337.39 1.50 0.75 1.30

10,855 00 92.02 271.42 6,390 22 -858.51 -3,293.76 3,398.73 0.57 0.27 -0.51
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Survey Report

CONFIDENTIAL
=NSRG=N

Company: Energen Resources Corp. Local Co-ordinate Reference: Well Many Canyons 24-03 8 #4H

Project: Rio Arriba County, NM NAD27 TVD Reference: GL 6877.90’ & RKB 17' @ 6894.89usft

Site: Many Canyons MD Reference: GL 6877.90' & RKB 17' @ 6894.89usft

Well: Many Canyons 24-03 8 #4H North Reference: True

Wellbore: OH Survey Calculation Method: Minimum Curvature

Design: OH Database: Grand Junction District

Survey

Measured
Depth Inclination Azimuth
(usft) (•) o

Vertical
Depth
(usft)

+N/-S
(usft)

+E/-W
(usft)

Vertical
Section
(usft)

Dogleg Build
Rate Rate

(°/100usft) (°/100usft) (

Turn
Rate

/100usft)

10,918.00 91.49 269 92 6,388.29 -857.78 -3,356.73 3,460.29 2.52 -0.84 -2.38

10,981.00 91.72 270.05 6,386.52 -857.79 -3,419.70 3,522.01 0.42 0.37 0.21

11,044.00 92.66 269.96 6,384.12 -857.79 -3,482.65 3,583.70 1.50 1.49 -0.14

11,107.00 91.55 269.92 6,381.80 -857.85 -3,545.61 3,645.41 1.76 -1.76 -0.06

11,170.00 91.99 270.38 6,379.86 -857.69 -3,608.58 3,707.09 1.01 0.70 0.73

11,233.00 92.39 271.36 6,377.45 -856.73 -3,671.53 3,768.58 1.68 0.63 1.56

11,296.00 91.68 271.59 6,375.21 -855.11 -3,734.47 3,829.94 1.18 -1.13 0.37

11,360.00 90.10 271.82 6,374.22 -853.21 -3,798.43 3,892.24 2.49 -2.47 0.36

11,423.00 90.51 271.89 6,373.88 -851.17 -3,861.39 3,953.55 0.66 0.65 0.11

11,486.00 90.84 271.89 6,373.14 -849 09 -3,924.35 4,014.83 0.52 0.52 0.00

11,549.00 90.24 271.20 6,372.55 -847.39 -3,987.33 4,076.21 1.45 -0.95 -1.10

11,611.00 90.74 271.06 6,372.02 -846.17 -4,049.31 4,136.71 0.84 0.81 -0.23

11,675.00 93.20 270.87 6,369.82 -845.09 -4,113.26 4,199.17 3.86 3.84 -0.30

11,738.00 93.70 270.98 6,366.02 -844.08 -4,176.14 4,260.59 0.81 0.79 0.17

11,791.00 94.50 271.64 6,362.24 -842.87 4,228.99 4,312.14 1.95 1.51 1.24

Planned Liner Set Depth @ 11,791' MD

11,801.00 94.65 271.76 6,361.44 -842.58 4,238.95 4,321.84 1.95 1.51 1.24

11,814.00 94.91 270.76 6.360.35 -842.29 4,251.90 4,334.48 7.92 2.00 -7.69

Last SDI Lateral MWD Survey

11,816.00 94.91 270.76 6,360.18 -842.26 4,253.90 4,336.43 0.00 0.00 0.00

Crossed 330' Setback (11,816' MD / 6360.18' TVD / 94.91° Inc 1270.76° Az)

11,890.00 94.91 270.76 6,353.85 -841.29 4,327.62 4,408.48 0.00 0.00 0.00

TD (11,890' MD / 6353.85' TVD / 94.91° Inc / 270.76° Az) - Projection to TD

Design Annotations

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

266.00 265.99 -1.77 1.10 First SDI Surface MWD Survey

3,437.00 3,436.47 -55.29 3.53 Last SDI Surface MWD Survey

3.466 00 3,465.47 -55.42 3.66 KOP (3466' MD / 3465 47’ TVD / 0.83° Inc /133.84° Az)

3,502.00 3.501.46 -56.03 4.30 First SDI Curve MWD Survey

7,175.00 6,506.02 -891.38 382.53 Last SDI Curve MWD Survey

7,184.00 6,506.29 -890.93 373.54 POE (7184' MD / 6506.29' TVD / 88.40° Inc / 272.85° Az)

7,24900 6,506.97 -887.81 308.62 First SDI Lateral MWD Survey

11,791.00 6,362.24 -842.87 -4,228.99 Planned Liner Set Depth @ 11,791' MD

11,814 00 6,360.35 -842.29 -4,251.90 Last SDI Lateral MWD Survey

11,816.00 6.360.18 -842.26 -4,253.90 Crossed 330' Setback (11,816' MD / 6360.18’ TVD / 94.91° Inc/270.76° Az)

11,890.00 6,353.85 -841.29 -4,327.62 TD (11,890' MD / 6353 85' TVD / 94.91° Inc / 270.76° Az)

11,890.00 6,353.85 -841.29 -4,327.62 Projection to TD
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