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(oa/1) o S0
(04/15) OPERATOR WELL NO."L -4H

Well Pad Name: Lackawanna

STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
WELL WORK PERMIT APPLICATION

1) Well Operator: Tug Hill Operating, LLC 494510851 Wetzel Magnolia |Porters Falls
Operator ID County District Quadrangle
2) Operator’s Well Number: Lackawanna N-4HM Well Pad Name: Lackawanna

3) Farm Name/Surface Owner: Wetzel County Sanitary Landfil  Pyplic Road Access: County Route 30

4) Elevation, current ground: ~ 1306' Elevation, proposed post-construction: 1306
5) Well Type (a) Gas X Oil Underground Storage
Other
(b)If Gas  Shallow X Deep
Horizontal X Dt/
6) Existing Pad: Yes or No Yes H41¢

7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Expected Pressure(s):
Marcellus is the target formation at a depth of 6810’ - 6755' thickness of 55' and anticipated pressure of approx. 3800 psi

8) Proposed Total Vertical Depth: 6,910’
9) Formation at Total Vertical Depth: Onondaga

10) Proposed Total Measured Depth: 17,444’
11) Proposed Horizontal Leg Length: 9,939
12) Approximate Fresh Water Strata Depths: 70', 1116’

1 3) M ethO d t 0 D etemline Fresh Water D CpthS! Use shallow offset wells to ine deepest or ine using predrill tests, testing while drilling or petrophysical lion of resistivi
14) Approximate Saltwater Depths: 2,167

15) Approximate Coal Seam Depths: Sewickly Coal - 1016' and Pittsburgh Coal - 1111’

16) Approximate Depth to Possible Void (coal mine, karst, other): None anticipated

17) Does Proposed well location contain coal seams

directly overlying or adjacent to an active mine? Yes No X _mecenveD
Office of Oil and Gas
(a) If Yes, provide Mine Info: Name: MAR 72010
L4 Im1A) ¢ LUINJ
Depth:
WV Depariment of
Seam: Environmental Protection
Owner:
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WW-6B APINO.47- 103 - O%ﬁéﬁ 9649
(04/15) OPERATOR WELL NO: -4
Well Pad Name: _Lackawanna
18) CASING AND TUBING PROGRAM
TYPE ) .
Size N(% Grade | Weight per ft. | FOOTAGE: For INsz]filvééf C]?l\ﬁEFT
() | jeeq |~ | dAD Drilling () | =4y | (cu FL)/CTS
Conductor 30" |NEW | BW BW 120’ 120 259FTA3(CTS)
Fresh Water |133/8"| NEW | H40 48# 1,210 1,210 1191ft"3(CTS)
Coal 133/8"| NEW | H40 484 1,210 1,210' 1191ft*3(CTS)
Intermediate |9 5/8" | NEW | J55 36# 3,022 3,022 1006ft*3(CTS)
Production |5 1/2"| NEW | P110 20# 17,444’ 17,444’ 4446ft"3(CTS)
Tubing 23/8" | NEW | N80 47# 7,473
Liners
mp
51414
TYPE Wall Anticipated Cement
Size (in) | e 0% | Thickness | BUSLEESSMEC | Moy, loomal | SR | Yield
Diameter (in) (in) = Pressure (psi) (cu. ft./k)
Conductor 30" 36" 1.0 2,333 1,866 |CLASSA 1.2
Fresh Water | 133/8"| 17 1/2" 33 1,730 1,384 | SEE #24 1.2
Coal 133/8"| 17 1/2" 33 1,730 1,384 | SEE#24 1.2
Intermediate | g 5/g" | 12 1/4" 352 3,520 2,816 | SEE#24|  1.19
Production | 51/2" | 87/8_8 3/4 361 12,640 9,000 |SEE#24| 1.17/1.19
Tubing 2 3/8" 19 11,200 8,960
Liners
PACKERS
Kind:
! N/A
S INIA o SEFN R oo
Depths Set: N/A MAR -7 2019

Department of
Env\ihrlg/nme%tal Protection
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WW-6B APINO. 47-103 - O’Jég% "
(10/14) OPERATOR WELL NO.” Lackawanna N-4

Well Pad Name: Lackawanna

19) Describe proposed well work, including the drilling and plugging back of any pilot hole:

Drill through the Marcellus and TD Pilot Hole 100' into the Onondaga. Log vertical section and run a
solid cement plug back to proposed KOP. Drill curve and lateral per proposed well plan, run and
cement production casing. Perform CBL from 60 deg to surface, make cleanout run, and stimulate.

20) Describe fracturing/stimulating methods in detail, including anticipated max pressure and max rate:

Well to be completed with approximately 24,847,500 Ib proppant and 384,160 bbl of water. Max rate =
80 bpm; max psi = 9,000#.

Dmb
271514

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 26.69 acres

22) Area to be disturbed for well pad only, less access road (acres): 4-32 acres

23) Describe centralizer placement for each casing string:

Will run 3 centralizers on surface casing at equal distance. Intermediate will have 1 centralizer every
other joint. Production casing will have one centralizer every other joint in lateral, one centralizer every
joint through curve, one centralizer every other joint to surface.

24) Describe all cement additives associated with each cement type:

*See Attachment

25) Proposed borehole conditioning procedures:

Will circulate a minimum of 3 hours at TD, short trip to curve, circulate bottoms up, check for flow,
POOH

*Note: Attach additional sheets as needed.
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WW-6A1 Supplement Operator's Well No. Lackawanna - 4HM

Lease ID Parcel Tags Grantor, Lessor, Etc. Grantee, Lessee, Etc. Royalty Deed Book/Page Assignment -
10*47103.061.2 8-12-134 A M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10*47103.060.6 8-12-122 B WILLIAM JOSEPH GAMBLE AND LINDA ELAINE GAMBLE TH EXPLORATION LLC 1/8+ 179A 466 N/A
10*47103.060.7 8-12-122 B JOHN BRENT GAMBLE TH EXPLORATION LLC 1/8+ 179A 469 N/A
10*47103.060.8 8-12-122 B JANE ANN GAMBLE TH EXPLORATION LLC 1/8+ 179A 472 N/A
10*47103.061.2 8-17-4 C M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10*47103.060.6 8-12-123 D WILLIAM JOSEPH GAMBLE AND LINDA ELAINE GAMBLE TH EXPLORATION LLC 1/8+ 179A 466 N/A
10*47103.060.7 8-12-123 D JOHN BRENT GAMBLE TH EXPLORATION LLC 1/8+ 179A 469 N/A
10*47103.060.8 8-12-123 D JANE ANN GAMBLE - TH EXPLORATION LLC 1/8+ 179A 472 N/A
10*47103.061.2 8-12-109.1 E M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10*47103.061.2 8-12-109 F M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10*47103.061.2 8-12-70 G M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10%47103.061.2 8-12-69 H M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10*47103.061.2 8-12-39 | M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10*47103.061.2 8-12-13 J M B INVESTMENTS TH EXPLORATION LLC 1/8+ 179A 475 N/A
10*24142 8-12-1 K CSX TRANSPORTATION INC DIRECTOR - CONTRACT MANAGEMENT TH EXPLORATION LLC 1/8+ 220A 809 N/A
PENDING OHIO RIVER L STATE OF WEST VIRGINIA DIVISION OF NATURAL RESOURCES TH EXPLORATION LLC 1/8+ 221A 850 N/A
10%24142 8-12-1 M CSX TRANSPORTATION INC DIRECTOR - CONTRACT MANAGEMENT TH EXPLORATION LLC 1/8+ 220A 809 N/A
& c
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