Project: Mesa County, CO
Slte: Hayward 0993 25-09 Pad
Well: Hayward 03993.25.12E
Waellbore: A-2
Design: Design #1
Latitude: 39.244788
Longitude: -107.715777
Ground Level: 8008.0

"
(/)

well @ 8038 Ousft (H&P 522) -
PROJECT DETAILS: Mata County, CO DIRECTIONAL DRILLING
Geodetic System: US State Plana 1983
Datum: North American Datum 1983
Ellipsoid: GRS 1980
Zane: Colorado Central Zona
System Datum: Mean Sea Level
0 SECTION DETALS
- NMD In¢ Az TVD +N-8 +EW Dleg TFace VSect Annotalion
0o 0.00 0.00 0.0 0.0 0.0 0.00 0.00 0
1 $50.0 0.00 000 6500 0.0 0.0 0.00 0.08 00 KOPf{Bulld 3100
g | 58T 5.00 150.00 183 4.3 X 200 150.00 84  EOB @ 5.00° Inc / 150.00° Azm
500 $46.0 TAd 12177 #4510 158 115 300 +551 19.3  EOBT 5 748 Inc / 12077 Aon | M45.0° TVD
1 ﬂ”' 82655 740 ANT7 02192 380.4 w027 000 0. M7 Drop @
5150 .00 [X]] 54850 2890 165 100 180,00 e EOD § Vartical
- 1 | £ 00 T B R ATEE LB B T
a "—-—n—-'._._._“'lm_wmw i_ DESIGN TARGET DETALS
1000 Nama T™vD +N/-5 +ElW Northing Easting Lathude Longiluda
] Hh‘h"““—-«._‘ PEHL - Hayward 0993-28.128 1% a0 7Y 182173704 2373144101 39.223720 ADT.T13800
21 mqu!J\ru.mrr h-amm WELL DETAILS: Hayward 0$93-25-12F
N J Ll "w
1500 H +N/S +EIW Northing Easting Latittuda Longitute
] 00 (Y] 152170093 nrisma 39.244780 0T TETTT
: e N
2000 . sk i ;:; o ?:5‘ - — REFERENCE INFORMATION
B 4850 5150 08 Strangth: 0,007 °’3’.".€i‘=‘.‘.‘(’:’\‘-’§} Retorenca: wall E‘ fost oun Tzs-us.;r —
- 76880 T815.0 Cameo Dip Angle: 0.00° Section (V3) Referance: Siat - (9.0N, 0.0E}
£ 82280 2275.0 Base Cameo Coat Date: 21182010 Measured Depth Refarence; wail £ 5034, Dum [IllP 521
. 1 $3250 Rolling Model: UUSER DEFINED Calculstion Method: Minimidm Curva
| | 100
E | 4 pe 2110} H___,..,-r—-.---""‘_
3000— 1 "
i - e 1 100.99" Azm
s G’ Sahd -
Ja e ] P Y W B - 8T s [ 12LIT] Ao f ST TV
3500 | - k "““‘“x-._."\—-._*_q__‘_
— ] \ R
% 1 3 \ ""’"'--...____.__‘
é 4000 §
= al 200 = +
£ . ] ;
d% il - |
4500 : \
E . .300
= |
-] = . | g -
" s000 4 g 1
. Ohio Creak 1 3 i
o ] | § -400
1 |wtams Forr| | ]
5500 g1 £ S
] I Z .s00 g
] Z \ £
6000 [T T e i \
] \.-r""". E :l 500 N !
] |_Bo g s J
8500 == = . \
d Toa | .
] | 700 \
7000 . \\‘\\ \ \
7500 7 \ \
== A \ N
- Camac P00 \ \ —
8000 : \\ .
. Basa Came Coal -1000 \ T
L il L L L] r"l"li'l'lrl L L L) I-F1Il|l'|'||'
T -100 [ 100 200 oo 100 500 800 700 800
ey i bl 2 HREN TewnepeaI Wesi(-VEasi(+) (200 usiin)
B |
I BN T R Plan: Design #1 (Hayward 0993-25-12E/A-2})
1] 500 1000 1500 2000 2500 000
Vertical Section &t 122.25° (1000 usttAn) Created By: Date: 10:18, February 22 2018




_ENERGY
I

Laramie Energy, LLC

Mesa County, CO
Hayward 0993 25-09 Pad
Hayward 0993-25-12E

A-2

Plan: Design #1

QES Well Planning Report

22 February, 2018

i
)

®

DIRECTIONAL DRILLING



Well

Planning Report

QES

|Database: EDM 5000.1 Single User Db Local Co-aordinate Reference: Well Hayward 0993-25-12E
|Company: Laramie Energy, LLC TVD Reforance: well @ B038 Ousft (H&P 522)
|Project: Mesa County, CO MD Referonce: well @ 8038 Ousft {HEP 522)
|Site: Hayward 0923 25-09 Pad North Rafersnca: True
iwolr: Hayward 0883-25-12E Survay Caleutation Method: Minimum Curvature
iWallbore: A2
|Design: Design #1
Project ' Mesa County, CO w s P
Map System; US State Plane 1863 System Datum: Mean Sea Level
Geo Datum: North American Datum 1983
Map Zone: Colorado Central Zone
: Site Hayward 0993 25-09 Pad |
Sita Position: Northing: 1.519,03058 usit 1 atitude: 39 237495
From: tatlong Easting: 2,373,084 06 usft  Longitudse: -107.713617
Position Uncertalnty: 0.0usft Slot Radius: 13-3M16"  Grid Convergence: -140°
[Weil Hayward 0993-25-12E |
Well Position +N/-S 2,656 2 usft Northing: 1.521,700.94 usft Latitude: 38 244788
+EI-W -611.7 usit Easting: 2,372,537.23 usit Longitude; -107.715777
Position Uncertainty 0.0 usft Wellhead Elevation: Ground Level: B.008 0 usft
Wellbore A-2
Magnetics Model Name Sampie Date Daclination Dip Angla Fleld Strangth
] 4] {nT)
User Defined 2/16/2018 0.0 0,00 0.00000000
Design Design #1
Audit Notas:
Version: Phase: PROTOTYPE Tie On Depth: ]
Vertical Section: Depth From (TVD) +Ni-S +EI-W Dirsction
{usft) (ustt) {usf) "
00 0.0 0o 122.25
%
[Plan Sections
Moasurod Vertlcal Dagleg Bulid Turn
i Depth Inclination Azimuth Depth +NI-S +ELW Rate Rate Rate TFO
i {usft) "} " {usft]) {usit) (usft) *Hodusft) (*/100usft) (*MO0usft) ™ Target |
0.0 0.00 0.00 0.0 00 0.0 0.00 0.00 0.00 0.00
6500 0.00 0.00 650.0 0.0 0.0 0.00 0.00 0.00 0.00
816.7 5.00 150.00 Bi6.5 -6.3 36 3.00 3.00 0.00 150.00
8460 7.48 121.77 9450 -156 136 a.ng 1.982 -21.84 -85.63
6,265.5 7.48 121.77 5,218.2 -380.4 602.7 0.00 0.00 0.00 0.00
6,515.0 0.00 0.00 §,468.0 -389.0 6166 3.00 -3.00 0.00 180.00
8,575.0 0.00 0.00 8,528.0 -389.0 616.6 0.00 0.00 0.00 0.00 PBHL, - Hayward 098!
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Well Planning Report @ E S

Database: EDM 5000.1 Single User Db Local Co-ordinate Reforence: Well Hayward 0983-25-12E
Company: Laramie Energy, LLC TVD Referonce: well @ 8038 Ousft (HEP 522)
|Project: Mesa County, CO MD Rafaranca: well @ 8038 Qusft (H&P 522)
|Site: Hayward 0093 25-09 Pad North Referenca: True
_leﬂ: Hayward 0993-25-12E Survey Calculation Mathod: Minimum Curvature
IWellbore: A2
|Design: Design #1
Planned Sitrvey |
Moasured Vertical Vertical Dogleg Bulid Turn
| Depth Inclination Azimuth Depth +NI-§ +EI-W Soction Rata Rate Rate
L {usft) o] (] {usft} (usty) (ust) {usft) {*rogusft)  (“M00ust) (*/100usit)
0.0 0.00 0.00 00 00 0.0 00 0.00 0.00 0.00
100.0 0.00 ¢.00 100.0 00 oo 00 0.00 0.00 000
200.0 0.00 0.00 2000 00 o0 o0 0.00 0.00 000
300.0 0.00 0.00 3000 00 0.0 oo 0.00 0.00 000
4000 0.00 0.00 4000 0.0 00 0o 0.00 0.00 000
5000 0.00 000 500.0 0.0 00 00 0.00 000 000
600.0 0.00 0.00 6000 0o 00 00 000 000 0.00
KOP/ {Bulld 3*100°)
6500 0.00 0.00 6500 00 00 0o o .00 000 0.00
700.0 1.50 15000 700.0 06 03 086 300 300 0.00
800.0 450 150.00 793 51 29 52 300 300 0.00
EOB @ 5.00° Inc / 150,00° Azm
B16.7 500 150.00 8165 63 35 64 300 3.00 0.00
800.0 6.45 12527 899 4 124 8.1 14.3 300 174 -24 87
EOBT @ 7.48° Inc / 124.77° Azm / 845.0' TVD
046.0 7.48 121.77 9450 156 1386 19.8 300 226 -16 33
1,000.0 7.48 121.77 998 6 -19.3 196 26.8 000 0.00 000
1,100.0 7.48 121.77 1,007.7 -26.2 307 398 0.00 0.00 0.00
1,200.0 7.48 121.77 1,196 9 -33.0 a7 528 0.00 0.00 000
1,300.0 7.48 124,77 1,2860 2399 528 66.0 0.00 0.00 000
1,400.0 7.48 121.77 1,285.2 -45.7 638 780 0.00 0.00 0.00
1,500.0 7.48 121.77 1,484.3 -536 750 820 0.00 noo 0.00
8 518"
1,5300 7.48 121.77 1,524.1 557 78.3 858 0.00 000 0.00
1,6000 7.48 121.77 1,593.5 605 860 1050 0.00 0.00 0.00
1,7000 7.48 121.77 1,6926 -67.3 971 181 0.00 000 0.00
1,8000 7.48 121.77 1,791.8 742 1082 1311 000 o000 0.00
1,9000 7.48 121.77 1,890.8 -81.0 1193 144 4 0.00 o oo 0.00
2,0000 7.48 121.77 1,980.1 -87.9 1303 157.4 0.00 0.00 0.00
21000 7.48 121.77 2,089 2 947 141.4 170.2 000 0.00 0.00
22000 7.48 121.77 2,188 4 -101.6 1525 183.2 000 000 0.00
2,300.0 7.48 121.77 22875 -1085 1636 1852 000 0.00 0.00
24000 7.48 121.77 2,386 7 1153 1746 209.2 0.00 0.00 000
2,500,0 7.48 121.77 2,4858 -1222 1857 2223 c.00 0.00 000
2,600,0 7.48 121,77 2,584 9 -129.0 1966 2353 0.00 0.00 000
2,700.0 7.48 121,77 2,684.1 -135.9 207.9 2483 0.00 0.00 0.00
2,800.0 7.48 121,77 2,783.2 -142.8 2188 261.3 0.00 0.00 000
2,800.0 7.48 121,77 2,8682.4 1496 2300 2744 0.00 000 6.00
3,000.0 7.48 12177 2,981.5 -156.5 2411 287 4 0.00 0.00 0.00
3,100.0 7.48 121.77 3,080.7 -163.3 2522 300 4 0.00 0.00 0.00
3.200.0 7.48 124.77 3,179.8 -170.2 2632 3134 0.00 0.00 0.00
G' Sand
3,269.0 7.48 121.77 3,278.0 -177.0 2742 3263 0.00 000 0.00
3,3000 7.48 121.77 3,279.0 -177.0 2743 3265 0.00 0.00 0.00
3,4000 7.48 121.77 3,378.1 -183 9 2854 3385 000 .00 0.00
3,5000 7.48 121.77 3,477.3 -190 8 296 5 3525 000 0.00 0.00
36000 7.48 121.77 3,576.4 197 6 3075 365.5 000 0.00 000
37000 7.48 121.77 36758 -204 5 3186 3788 000 0.00 0.00
38000 7.48 121.77 37747 213 3287 3916 000 0.00 0.00
39000 7.48 121.77 36730 -2182 340 8 404 6 000 0.00 000
4,0000 7.48 121.77 3,973.0 -225.0 a51.8 4178 0.00 0.00 000
4,100 0 7.48 12177 4,072.2 -231.9 2629 4307 0.00 0.00 000
4,200.0 748 121.77 4,171.3 -238 8 ar4.0 4437 0.00 0.00 0.00
4,300.0 748 121.77 4,270.5 -2456 285.1 458.7 0.00 0.00 0.00
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Well Planning Report @ E S

iDatubuu: EDM 5000.1 Single User Db Local Co-ordinate Referance: Well Hayward 0893-25-12E
{Company: Laramie Energy, LLC TVD Referanca: well @ B038.0usft (H&P 522)
{Project: Mesa County, CO 'MD Refaronce: well @ B038.0usft (HEP 522)
[Site: Hayward 0893 25-089 Pad |North Raference: True
Vel Hayward 0993.25-12E Survey Calculation Method: Minimum Curvature
{Wellboro: A2
[Design: Design #1
: Planned Survey
|
Measured Vertlcal Vartical Doglag Build Turn
Dapth Inclination Azimuth Depth +N/i-5 +EI-W Baction Rato Rate Rate
(usft) (g} *} {usft} {usft) {usft) {usft) ("HODusft)  {/100usft) {“/100usft)
4,400.0 7.48 121.77 43696 -252 5 29561 469.7 0.00 0.00 0.00
4,500.0 7.48 121.77 4,468.8 -2503 407.2 4828 000 000 000
4,600 0 7.48 121.77 4,567.8 -266 2 4183 4958 0.00 000 000
4,700.0 7.48 121.77 46671 2730 4283 5088 000 000 000
4,800.0 7.48 121.77 4,766.2 -279.9 4404 521.8 0.00 000 0.00
4,900.0 7.48 121.77 4,6654 -286.8 451.5 534 9 0.00 000 000
5,000.0 7.48 121.77 49645 -293.6 4626 547.9 0.00 0.00 000
5,100.0 7.48 123.77 §,0636 -300.5 4738 560.9 000 0.00 0.00
52000 7.48 124.77 5,162 8 -307.3 4847 5739 000 0.00 000
Ohio Creek
52658 7.48 121.77 52280 3118 4920 582.5 000 0.00 000
£.300.0 7.48 121.77 52618 3142 4958 587.0 000 0.00 0.00
5,400.0 7.48 12177 5.361.1 -321.0 5069 600.0 000 000 0.00
Williams Fork
54372 7.48 121.77 5,398 0 3236 511.0 6048 000 0.00 0.00
5,500.0 7.48 121.77 54602 -327.8 517.9 8130 6.00 0.00 0.00
5,6000 7.48 121.77 5.550.4 3348 5200 626.0 0.00 0.00 0.00
57000 7.48 121.77 56585 3418 5401 639.1 0.00 0.00 0.00
58000 7.48 121.77 57577 -348 5 551.2 852.1 0.00 0.00 0.00
5,800.0 7.48 121.77 5,856 8 -355.3 562.2 6651 0.00 000 0.00
68,0000 7.48 121.77 5,956.0 -362.2 573.3 678 1 0.00 000 0.00
68,1000 7.48 121.77 6,055.4 -369.1 584.4 691.2 0.00 (i) 0.00
6,200 0 7.48 121.77 6,154.3 .37589 5955 7042 0.00 000 0.00
Drop @ 3"/100'
6,2655 7.48 121,77 6,219.2 3804 6027 7127 0.00 000 000
6,3000 645 121.77 6,253 5 -3826 6063 7168 3.00 -3.00 0.00
6,400 0 345 121,77 6,353.1 -387.1 6136 7255 300 -3.00 0.00
6,5000 0.45 121.77 65,4530 -3889 6165 7289 300 -3.00 0.00
EOD @ Vertical - TOG
6,515.0 0.00 0.00 6,468.0 -389.0 6166 729.0 300 -3.00 -812.40
5,600.0 0.00 0.00 6,553.0 -389.0 8166 729.0 000 0.00 0.00
6,700.0 0.00 0.00 6,653 0 -389.0 6166 729.0 000 0.00 0.00
6,800.0 0.00 0.00 6,753 0 -389.0 616.6 729.0 000 0.00 0.00
6,900.0 0.00 0.00 6,8530 -382.0 6166 728.0 0.00 0.00 0.00
7,000.0 0.00 0.00 6,853 0 -382.0 616.6 7280 0.00 0.00 0.00
7.100,0 0.00 0.00 7.0530 -389.0 616.6 729.0 0.00 0.00 0.00
7.200.0 0.00 0.00 7,1530 -389.0 616.6 720.0 0.00 000 000
73000 0.00 0.00 7,253 0 -369.0 616.6 729.0 0.00 (i) 000
7.400.0 0.00 0.00 7,3530 -389.0 6166 7280 0.00 000 000
7.500.0 0.00 0.00 7.4530 -389.0 6166 7290 0.00 000 000
7,600.0 0.00 0.00 7,5530 -389.0 616.6 7290 0.00 000 0.00
Cameo
76150 .00 0.00 7.568.0 -3890 616.6 7290 0.00 0.00 0.00
7,700.0 .00 0.00 7.653.0 -389.0 6166 729.0 0.00 0.00 0.00
7,8000 0.00 0.00 7,753.0 -389.0 6166 7290 0.00 0.00 0.00
7,800.0 0.00 0.00 7,853.0 -389.0 6166 728.0 0.00 0.00 0.00
8,0000 0.00 0.00 7,953.0 -388.0 6166 728.0 000 0.00 0.00
8,1000 0.00 0.00 8,053.0 -386.0 6166 729.0 000 0.00 0.00
8,2000 0.00 0.00 8,153.0 -380.0 6166 729.0 000 0.00 0.00
Base Cameo Coal
8,2750 0.00 0.00 8,226.0 -380.0 81686 729.0 000 0.00 0.00
8,3000 0.00 0.00 8,253.0 -380.0 8166 729.0 000 0.00 0.00
Rollins
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Well Planning Report

®ES

Database: EDM 5000.1 Single User Cb Local Co-ordinate Reforence: Well Hayward 0993-25-12E
|Company: Laramie Energy, LLC TVD Referanco: well @ 8038.0usft (H&P 522)
Project: Mesa County, CO MD Reference: well @ 8038 Dusft (H&P 522}
\Eits: Hayward 0893 25-08 Pad North Refarence: True
[wail: Hayward 0993.25-12E Survey Calculation Method: Minimum Curvature
[Wellbora: A2
|Deslgn: Design #1
E Planned Survay
| Measured Vertical Vartical Doglag Build Tum
| Depth Inclination Azimuth Depth +Ni-§ +ElW Section Rate Rato Rate
{usft) *} ) {usft) {ustt) {usft) {usft) (*/100usit) {*/100usft) (*/100usft)
B8,3250 0.00 000 82780 -389.0 6166 729.0 .00 0.00 0.00
8,4000 0.00 000 8.353.0 -368.0 6166 729.0 000 0.00 0.00
8,5000 0.00 000 8.453.0 -389.0 61686 729.0 000 0.00 0.00
TD @ 8675.0' MD / 8528.0' TVD
85750 0.00 000 8,528.0 -389.0 6166 729.0 000 0.00 0.00
Design Targots i
1
Targst Nams
- hit/miss target Dip Angle  Dip Dir. VD +NI-§ +El-W Northing Easting
- Shape } %} (usft) (usft) (usft) {usft) {usft) Latitude Longitude
PBHL - Hayward 0993-2 ] 000 8,528 0 -3808.0 6166 1,521 267,05 2373144 11 39.243720 -107.7136800
- plan hits target center
- Circle (radius 50,0)
Casling Points
Measurad Vertical Casing Hola |
Depth Dapth Diamatsr Dismaetor
{usft) {usft) Nama ) L]
1,5300 15241 85/8" B-5/8 "
I Formations
Measurad Vartical Dip
Depth Depth Dip Diraction
{ustt) {usft) Name Lithology Ly 0
32890 32780 G'Sand
52658 5228.0 OhioCreek
5437.2 539280 Williams Fork
65150 64680 TOG
76150 7,568.0 Cameo
8,2750 8,228.0 Base Cameo Coal
8,3250 82780 Rollins
[ Plan Annotations
Maasurad Vertical Local Coordinates
Depth Depth +N/-S +E/l-W
(usft) (usft) (ustt) {usft) Comment
6500 650.0 00 00 ¥OP/ (Build 3'1100)
8167 8165 53 36 EOB @ 5.00° Inc / 150 00* Azm
948 0 845.0 -156 138 EOBT @ 7.48" Inc/ 121.77" Azm / 945 0° TVD
£,2655 62192 -380.4 6027  Drop @ 3*HO0°
86,5150 6.468.0 -3890 §16.6 EOD @ Verlical
8,5750 8.528.0 -388.0 616.6 TD @ 8575 0' MD / 8528.0° TVD
2/222018 10:07 21AM Page § COMPASS 5000.14 Buiki 85D



