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Project: Garfiald County, CO
Site: Shell 797-14-01D Pad
Well: TC 797-10-10E
Wallbore: A-1
Design: Design #1
Latltude: 39.452004
Longitude: -108.193023
Ground Level: 8307.0
well @ B331.0usft (24' RKB)

D] e’

DIRECTIONAL DRILLING

PROJECT DETAILS: Garfisld County, CO

Geodatic System: US Stata Plane 1883

REFERENCE INFORMATION

Datum: North Amarican Datum 1981 Co-ordinats (NE) Rafersnca: Wil TC 787-10-10E, True North
Elligsold: GRS 1380 Vartical (!NDE Reference: well @ 8331.0ustt {24' RKB)
Zone: Colorado Cantral Zone Saction (VS) Reference: Slot -{0.0N, 0.0E)
a Systam Datum: Mean Sed Laval Measured Depth Referance: well @ 031.0usf (24" RKB)
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Laramie Energy, LLC

Garfield County, CO
Shell 797-14-01D Pad
TC 797-10-10E

A-1

Plan: Design #1

QES Well Planning Report

06 February, 2018

AN
)

@

DIRECTIONAL DRILLING



Well

Planning Report

@ES

|Databasa: EDM 5000.1 Single User Db Local Co-ordinate Reference: Well TC 797-10-10E
|Company: Laramie Energy, LLC TVD Refersnce: well @ 8331.0usft (24’ RKB)
|Project: Garfieid County, CO MD Refarenca: well @ 8331.0usft (24' RKB)
|Sita: Shell 797-14-01D Pad North Reference: Trua
(well: TC 797-10-10E Survey Caiculation Method: Minimum Curvature
[Wellbore: A-1
[Design: Design #1
Project Garfield County, CO
Map System: US State Plane 1983 System Datum: Mean Sea Level
Geo Datum: North American Datum 1883
Map Zone: Colorado Central Zone
Site Shell 797-14-04D Pad : !
Sita Position: Northing: 1,600,788.81usf | atitude: 39.451994
From: LatLong Easting: 2,239,657.93 usft Longltude: -108.182044
Position Uncertainty: 00usft  Slot Radlus: 13-316"  Grid Convergence: =1.70*
I Well TC 797-10-10E =
Well Poshtion +NI-S 36 usht Northing: 1,600,792 .26 ush Latitude: 39.452004
+EL.W 5.9 usft Easting: 2,239,663 97 usft Longitude: -108.192023
Positlon Uncertainty 0.0 usft Wellhead Elevation: Ground Level: 8,307.0 usft
Wellbore A-1 i
Magnetics Model Name Sample Date Declination Dip Angle Field Strength
"} iy} (nT)
IGRF2015 2/6/2018 872 65.50 51,390 38573600
Deslg-n Design #1
Audit Notes:
Version: Phase: PLAN Tle On Depth: 0.0
| Vertical Saction: Depth From (TVD) +NI-S§ +EI-'W Diroction
{usft) {usft) {usft) 4]
0.0 00 00 32382
I Plan Sections ]
Measured Vertical Dogleg Bulld Turn ‘
Dapth Inclination  Azimuth Depth +NI-S +ELW Rate Rate Rate TFO
{usft) ) ™ (usft) {usft) {usft) {*/100usft)  (*H100usft) (*M100usit) (] Targat
|
0.0 0.00 0.00 0.0 0.0 o0 0.00 0.00 0.00 0.00
2000 0.00 0.00 2000 0.0 00 0.00 0.00 0.00 0.00
1,369.8 35.09 323.93 1,288.0 2806 -204.4 3.00 3.00 0.00 32393
7.0858 35,08 323.93 59750 2,926.8 -2,13886 0.00 0.00 0.00 0.00
8,255.7 0.00 0.00 7.073.0 3.217.4 -2,344.0 3.00 -3.00 0.00 180.00
9,905.7 0.00 0.00 8,723.0 3,217.4 -2,344.0 0.00 0.00 0.00 0,00 PBHL-TC 787-10-10
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Well Planning Report @ E S

|Database: EDM 5000.1 Single User Db Local Co-ordinate Reference: Well TC 797-10-10E
{Company: Laramie Energy, LLC TVD Reference: well @ 8331.0usft (24' RKB)
{Project: Garfield County, CO MD Reference: well @ 8331.0usft (24' RKB)
[Site: Shell 797-14-01D Pad North Refarence: True
Well: TC 797-10-10E Survey Calculation Method: Minimum Curvature
iWellbore: A
Design: Design #1
E i
| Planned Survey ]
Measured Vertical Vertical Dogleg Bulid Tum '
Dapth Inclination Azimuth Deapth +NI-S +EI-W Section Rate Rate Rate
. (usft) ) (o] {ustt) {usft) {usft) {usft) {*/100usft) (*/100usft) (*1100ustt}
0.0 0.00 000 00 0.0 0.0 0.0 0.00 0.00 0.00
100.0 0.00 0.00 1000 0.0 0.0 0o 0.00 Q.00 0.00
KOP (Build 3* f 100%)
200.0 0.00 000 200.0 0.0 0.0 0.0 0.00 0.00 0.00
300.0 3.00 32393 300.0 21 -1.5 25 3.00 3.00 0.00
400.0 6.00 32393 399.5 85 62 105 3.00 3.00 0.00
500.0 9.00 323.93 498.8 190 -138 235 3.00 3.00 a.00
600.0 12.00 323,93 5871 337 -24.6 417 3.00 3.00 000
700.0 15.00 323.93 694.3 52.6 -383 651 3.00 3.00 000
800.0 18.00 323.83 780.2 756 -550 835 3 o0 3.00 000
900.0 21.00 323.92 884.4 102.5 -74 7 126.9 300 3.00 000
Mahogany
9135 21.40 323.93 897.0 106.5 -77.6 131.7 3.00 300 .00
41,0000 2400 323.93 976.8 1235 -87.2 165.1 300 300 0.00
1,100 0 27.00 323.93 1,06871 168.2 -122.6 208.2 3.00 300 0.00
1,200.0 30.00 32393 1,154.9 206.8 -150.7 2558 3.00 300 0.00
1,300.0 33.00 323.93 1,240 2 248.0 -181.4 308.1 3.00 3.00 0.00
EOB @ 35.09° Inc. / 323.93" Azmy
1,369.8 35.09 32393 1,298 0 2806 -204.4 347.2 3.00 3.00 0.00
1,400.0 3509 323493 1.322.7 294.7 -214.7 3846 0.00 0.00 0.00
1,500.0 35.09 32393 1,404.5 A -248.5 4220 0.00 0.00 0.00
1,600.0 35.09 32393 1.486.4 387.6 -282.4 479 5 0.00 0.00 000
1,700.0 35.09 32393 1,568.2 434 1 -316.2 537.0 0.00 0.00 000
1,800.0 35.09 32393 1.650.0 480 5 -350.1 594.5 0.00 0.00 000
1,800.0 3509 32383 1.731.8 527.0 -3683.9 652.0 0.00 0400 000
2,000.0 3509 32393 1.813.7 5735 -417.8 708.5 000 000 0.00
2,100.0 3509 32393 1,885.5 619.9 4516 787.0 000 000 .00
22000 3509 32393 1,977.3 666.4 -485.5 824.5 000 0.00 0.0o
2,300.0 3509 323.93 2,059.1 712.9 -518.3 882.0 0.00 0.00 0.00
2,400.0 3508 32393 2,140.9 759.3 -553.2 939.5 0.00 .00 0.00
2,5000 3509 32392 22228 B05.8 -587.1 997.0 0.00 0.00 0.00
9 5/8"
25240 3509 323 93 22424 817.0 -585.2 1,010.8 0.00 0.00 0.00
2,600.0 3509 32393 23046 852.3 -620.9 1,054 5 .00 0.00 0.00
2,700.0 35.09 32393 2,386.4 898.7 -654.8 1,120 0.00 0.00 0.00
2,800.0 35,09 323983 2,468.2 945.2 -688.6 1,189.4 0.00 0.00 000
2500.0 35.09 32393 2,550.0 8981.7 -71225 1,226 9 0.00 0.00 000
3,000.0 35.09 323.93 2,631.9 1,038.1 -756.3 1,284 4 0.00 0.00 000
3,100.0 35.09 32393 2,713.7 1,084.6 -7a0.2 13419 0.00 0.00 000
3,200.0 35.08 32393 2.795.5 1,131.14 -824 0 1,385.4 0.00 000 0.00
3,300.0 3509 32393 28773 1,177.5 -857.9 1,456 9 0.00 000 0.00
3,400.0 35.09 32393 2.959.1 1,224.0 -891.7 1,514.4 0.00 000 0.00
3,500.0 35,09 32383 30410 1,270.5 -8256 15719 0.00 0.00 0.00
3,600.0 35009 32393 31228 1,317.0 -850 4 1,629.4 0.00 0.00 0.00
3,700.0 3509 32393 3.204.6 1,363.4 <8933 1,686.9 0.00 .00 0.00
33,8000 3509 323,83 3.286.4 1,409.9 -1,027.2 1,744 .4 0.00 0.00 0.00
3,8000 3509 32393 3,368.2 1,456.4 -1,061.0 1,801.9 0.00 0.00 0.00
4,0000 3508 323.93 3,450.1 1.502.8 -1,094.9 1,859.4 0.00 0.00 000
41000 3509 32393 3,531.9 1,548.3 -1,128.7 1,816.8 0.00 0.00 0.00
4,200 0 3509 32393 3613.7 1,595.8 -1,162.8 1,874.3 0.00 0.00 0.00
4,300.0 3509 32393 3,685.5 1,642.2 -1,196.4 2,031.8 0.00 0.00 0.00
44000 3509 32393 3777.3 1,688.7 -1,230.3 20893 0.00 0.00 000
4,500.0 3509 32383 3,858.2 1,735.2 -1,264.1 2,146 8 0.00 0.00 000
4,600.0 3509 32293 3,941.0 1,781.6 -1,298.0 22043 0.00 000 0.00
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Well Planning Report @ E S

Database: EDM 5000.1 Single User Db Local Co-ordinate Referenca: Well TC 797-10-10E

,Company: Laramie Energy, LLC TVD Reference: well @ 5331.0usft (24' RKE)

Project: Garfield County, CO MD Reference: well @ 8331 0usft (24' RKB)

Sita: Shell 797-14-01D Pad \North Rafarence: True

‘Well: TC 797-10-10E Survey Calculation Method: Minimum Curvature

‘Wellbare: At

\Design: Design #1

F

| Planned Survey

Measurad Vertical Vertical Doglag Build Turn
Depth Inclination Azimuth Depth +NI-S +EI-W Section Rate Rate Rate
{usft) ) ) {usft) {usft} (usft) {usft) {*/t00usft)  (*/100usft) (*1100usft)
47000 3509 323 93 40228 1,8281 -1,331.8 2,261.8 0.00 000 000
4 8000 3509 323293 41046 1,874 6 «1,3657 23193 0.00 000 000
49000 3509 323.93 41865 1,921.0 -1,399 5 23768 0.00 000 000
5,0000 3509 32293 4,268.3 1,967.5 <1,433 4 24343 0.00 0.00 000
G* Sand
5,066.9 3509 32393 43230 1,8986 -1,456 0 24727 0.00 0,00 0.00
5,100.0 35.09 323 93 43501 2,014 0 -1,467.3 24918 .00 0.00 0.00
52000 3s5.09 32393 4431.9 2,060 4 -1,501.1 25493 0.00 0.00 0.00
5,300.0 35.09 323.93 45137 2,106 9 -1,535.0 26068 0.00 0.00 0.00
5,400.0 35.09 323.93 459586 2.1534 -1,568.8 2,664 2 0.00 000 0.00
5,500.0 35.09 32393 46774 2,199.8 -1,602.7 27217 0.00 0.00 0.00
5,600.0 35.09 323,693 4,759.2 22463 -1,636.5 2,779.2 0400 0.00 0.00
5,700 0 35.09 323683 4,841.0 2,2928 -1,670.4 28367 000 0.00 0.00
5,800.0 35.09 323 93 49228 23382 =1,704 2 2.8942 000 000 0.00
5,900.0 35.09 32393 5,004.7 2,385.7 -1,738.1 28517 000 000 000
6,0000 35.09 32393 5,086.5 24322 -1,771.9 3.0002 000 0.00 000
56,1000 35.09 323.93 5,168.3 24787 -1,805 3.066.7 Q.00 000 0.00
65,2000 3509 323 93 5.250.1 25251 -1,839.6 3.124.2 0.00 000 000
56,3000 3509 323.93 53318 257186 -1,8735 31817 0.00 0.00 000
6,400.0 3509 32383 54138 26181 -1,907.4 32392 0.00 000 0.00
6,500.0 35098 323.93 5,4985.6 26645 -1,941.2 3.296.7 0.00 G.0D 0.00
Ohio Crask
6,594.6 35.09 32393 55730 2,7085 -1,973.2 33511 0.00 0.00 0.00
6,600.0 35.09 323.93 5,577.4 27110 +1,975.1 33542 000 0.00 0.00
6,700.0 35.09 323.93 5,659 2 2, 7575 -2008.89 34116 0.00 0.00 0.00
6,800.0 35,09 32393 2,741.0 2,8039 20428 3,469 1 000 0.00 0.00
Willlams Fork
§,839.1 35.09 323,93 577340 28221 <2,056.0 349186 000 0 00 000
6,900.0 35.09 323,93 58229 2,8504 2,076 6 3,526.6 0.00 0.00 000
7,000.0 35.09 323.93 5,904.7 28969 -2,1105 3.584.1 0.00 000 000
Drop 3° £ 100
7,085.9 35.09 323,93 5,975.0 29368 -2,1336 36335 0.00 000 000
7.100.0 3467 323.93 5,986.5 2,943 3 -21443 36416 3.00 <300 0.00
7.2000 3167 32393 6,070.2 29875 -2176 5 36963 oo =300 0.00
7.3000 28 67 32393 6,156.7 30281 -2,206 1 37465 3.00 -3.00 0.00
7.4000 2567 32393 6,245 6 30850 -2,2330 37922 3.00 -3.00 0.00
7.5000 2267 32383 63369 33,0981 -2,257 1 3,833 3.00 -3.00 0.00
7.600.0 19.67 32393 6,430 1 31273 -2,278.4 38692 3.00 -3.00 0.00
7.700.0 16 67 32393 6,525.1 31525 -2,296.7 35004 3oo -3.00 0.00
7,800.0 1367 323 83 6,621.6 31737 -2,3121 39266 300 -3.00 000
7,800.0 1067 32393 65,7193 3,190.7 -2,324 5 39477 300 -3.00 000
8,000.0 767 32393 68180 3,2036 -23339 3,963 8 300 -3 00 000
§,100.0 467 32393 6,917.5 3.2123 23403 39744 300 -3.00 000
8,2000 1.67 323,93 70173 32168 23435 3,979.9 3.00 -300 0.00
EOD @ Vertical - TOG

8,255.7 0.00 0.00 7,073.0 32174 -2,344.0 39807 3.00 =300 0.00
8,300.0 0.00 0.00 71173 32174 -2,344 0 39807 0.00 0.00 0.00
8,400.0 0.00 0.00 7.217.3 32174 -2,344 0 39807 0.00 000 0.00
B,500.0 0.00 0.00 7.37.3 32174 -2,344.0 36807 0.00 0.00 0.00
B,600.0 .00 000 74173 32174 -2,344.0 3,980.7 0.00 0.00 0.00
8,700.0 0.00 000 7.517.3 32174 -2,344.0 3.980.7 0.00 0.00 0.00
8,800.0 0.00 000 76173 3,2174 -2,344.0 3,880.7 0.00 0.00 0.00
8,900.0 0.00 0.00 771173 32174 -2,344.0 3,980.7 0.00 0.00 0.00
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Well Planning Report

@ES

Database: EDM 5000 1 Single User Db Local Co-ordinata Refarence: Well TC 797-10-10E
Company: Laramie Energy, LLC TVD Reference: well @ 8331.0usft (24' RKB)
Project: Garfield County, CO MD Reference: well @ 8331 Ousft (24' RKB)
Sita: Shelt 797-14-010 Pad North Reference: True
IWell: TC 797-10-10E Survey Calculation Method: Minimum Curvature
'Wellbore: A-1
Design: Design #1
lPlanned Survoy
Measurad Vertical Vertical Dogleg Bulid Turmn
Dapth Inclination Azimuth Dapth +NI-S +E-W Saction Rate Rate Rate
(usft) (] (] {usft) {usft) {usft) {usft) (*Hoousft)  (“M00usft) {(*1100usft)
9.000.0 000 0.00 7,817.3 32174 =2,3440 39807 0.00 0.00 0.00
9,100.0 0.00 0,00 7,817.3 32174 -2,344 0 39807 0.00 000 D.00
9.200.0 0.00 0.00 8,017.3 32174 -2344 .0 3,980.7 0.00 0.00 0.00
Camao
92807 0.00 0.00 8,098 0 32174 -2344 0 38807 000 0.00 0.00
9.300.0 0.00 0.00 81173 32174 -2,344 0 3980.7 0.00 0.00 0.00
9,400.0 0.00 0.00 82173 32174 -2344 0 39807 0.00 0.00 0.00
9,500.0 0.00 0.00 83173 32174 -2,3440 39807 0.00 0.00 0.00
9,600 0 0.00 0.00 8,417.3 32174 -2,344.0 3,980.7 0.00 0.00 000
Base Cameo Coal
96457 0.00 000 8,463 0 3.217.4 -2.344.0 3.9680.7 0.00 0.00 000
Rollins
98,6557 000 000 84730 32174 -2,344.0 349807 0.00 000 0.00
9700 0 0.00 0.00 8,517.3 3.2174 -2,344.0 39807 0.00 000 0.00
98000 000 000 86173 32174 -2,344.0 39807 0.00 000 0.00
TD @ 9905.7' MD / 8723.0' TVD
89057 000 0.00 8.723.0 32174 2344 0 3,880.7 0.00 ooo 0.00
[ 1
| Design Targets |
Target Name
- hit/miss target Dip Angle  Dip Dir. TVD +NIS +EI-W Northing Easting
- Shape *) ) (tsft) {usft) {usft) (usft} {usft) Latitude Longltude
PBHL. - TC 797-10-10E 0.00 000 87230 32174 -2,344 0 1.604,077.73 2,237 416 36 39,460837 -108 201325
- plan hits target center
- Circle (radius 50.0)
[ Casing Points
Measured Vartical Casing Hole
Deapth Dapth Diameoter Diamater
{ustt) (usft) MNama (] )
25240 22424 95/8" 5-578 12-114
| Formatians
Measured Vartical Dip
Deapth Dapth Dip Direction
{usft) (usft) Name Lithology ) *
8135 897.0 Mahogany
5,066 9 43230 G Sand
6,594 6 55730 Ohio Creek
56,8391 57730 Williams Fork
82557 7.0730 TOG
9,280 7 80380 Cameo
96457 8.463.0 Base Cameo Coal
9,655.7 8473.0 Rollins
2/8/2018 2 55:08FPM Page § COMPASS 5000,14 Build 85D



|Database:
[Company:
|Project:
‘Shte:
Well:
Wellhore:
Design:

| Plan Annotationa

EDM 5000 1 Single User Db
Laramie Energy, LLC
Garfield County, CO

Shell 787-14-01D Pad

TC 797-10-10E

A1
Design #1

Moasured Vertical

Dapth Dapth

{usft) (usft)
2000 200.0
1,369.8 1,298.0
7,0859 59750
8,2557 7.073.0
89,9057 87230

Well Planning Report

Local Co-ordinate Referenca:
TVD Reference:

MD Reference:

North Reference:

Survey Calculation Method:

Local Coordinates

+N/-S
{usft)

0.0
2806
29368
32174
32174

+EI-W
{usft) Comment

00  KOP (Buid 3° / 100

Well TC 787-10-10E

well @ 8331.0usft (24' RKB)
well @ 8331 Dusft (24° RKB)
True

Minimum Curvature

-204.4 £0B @ 35.09° Inc. / 323.93° Azm

21386  Drop 3/ 100
-2,3440  EOD @ Vertical

-2,3440  TD @ 9905.7' MD /8723.0' TVD

2/6/2018 2.55.00PM
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