west virginia department of environmental protection

Office of Oil and Gas

601 57t Street, S.E. Austin Caperton, Cabinet Secretary
Charleston, WV 25304 www.dep.wv.gov

(304) 926-0450
fax: (304) 926-0452

Wednesday, September 30, 2020
PERMIT MODIFICATION APPROVAL
Horizontal 6A / New Drill

TUG HILL OPERATING, LLC

380 SOUTHPOINTE BOULEVARD, PLAZA 11
SUITE 200

CANONSBURG, PA 15317

Re:  Permit Modification Approval for FITZGERALD S-18HU
47-051-02325-00-00

TUG HILL OPERATING, LLC

The Office of Oil and Gas has reviewed the attached permit modification for the above referenced
permit. The attached modification has been approved and well work may begin. Please be
reminded that the oil and gas inspector is to be notified twenty-four (24) hours before permitted
well work is commenced.

If there are any questions, please feel free to contact me at (304) 926- 0450.

James A. Martin ///’ 4
Chief / ’/‘7?‘:,/“/65,//' <A -

Operator’s Well Number: FITZGERALD S-18HU
Farm Name: DANNY AND FRANCES KERNS ESTATE
U.S. WELL NUMBER: 47-051-02325-00-00
Horizontal 6A New Drill
Date Modification Issued: 9/30/2020

Promoting a healthy environment.


E043201
Stamp


WW-6B API NO. 47-051 -
(04/15) OPERATOR WELL NO. Fitzgerald S-18HU
Well Pad Name: Fitzgerald

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 Marshall Liberty |Glen Easton 7.5'

Operator ID County District Quadrangle
2) Operator’s Well Number: Fitzgerald S-19HU Well Pad Name: Fitzgerald
3) Farm Name/Surface Owner: Danny R. Kerns Public Road Access: County Route 90
4) Elevation, current ground: ~ 1316.5' Elevation, proposed post-construction: 1293.30'
5) Well Type (a) Gas X Oil Underground Storage
Other
(b)If Gas  Shallow Deep X

Horizontal X &W

6) Existing Pad: Yes or No No
7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Expected Pressure(s):

Point Pleasant is the target formation at a depth of 11,797' - 11,930’ - thickness of 133" and anticipated pressure of approx. 9500 psi.

8) Proposed Total Vertical Depth: 12,080’

9) Formation at Total Vertical Depth: Trenton, plug back to Reedsville

10) Proposed Total Measured Depth: 21,657

11) Proposed Horizontal Leg Length: 8,319.04

12) Approximate Fresh Water Strata Depths: 70" ;1029

13) Method to Determine Fresh Water Depths: Offset well reports or noticeable flow at the flowline or when need to start soaping

14) Approximate Saltwater Depths: 2,167

15) Approximate Coal Seam Depths: Sewickley Coal - 925" ; Pittsburgh Coal - 1023'

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

17) Does Proposed well location contain coal seams
directly overlying or adjacent to an active mine? Yes X No

(a) If Yes, provide Mine Info:  Name: Marshall County Coal Co./Marshall County Mine

Depth:  1023' TVD and 270’ subsea level

Owner: Murray Energy / Consolidated Coal Co.
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WW-6B APINO. 47- 051 .
(04/15) OPERATOR WELL NO. Fitzgerald S-19HU
Well Pad Name: Fitzgerald

18) CASING AND TUBING PROGRAM
TYPE : :

Size | New Weight per ft. | FOOTAGE: For | INTERVALS: | CEMENT.

(in) or | Grade Ib/ft Drilling (ft Left in Well Fill-up

Used (Io/ft) Drilling (ft) (ft) (Cu. Ft)/CTS

Conductor 30" [NEW | BW BW 120 120 259FT~3(CTS)
Fresh Water | 20" | NEW | J55 106.5# 1079' 1079 1,772FTA3(CTS)
Coal 133/8" | NEW | J55 54 .5# 2900 2900 2,044FT"3(CTS)
Intermediate |9 5/8" | NEW |HPP110 4T# 11,600 11,600 3,777FTA3(CTS)
Production |5 1/2"| NEW | P110 23# 21,657 21,657 5,158FT"3(CTS)
Tubing 2 7/8"| NEW | P110 6.5# 12,528
Liners
TYPE Wall Anticipated Cement

Size (in) D%n Thickness Ms’riessure Max. Internal C_Ieimeent Yield

Diameter (in) (in) (psi) Pressure (psi) ~ype (cu. ft./k)
Conductor 30" 36" 1.0 2,333 1,866 | CLASS A 1.2
Fresh Water 20" 26" 5 2,410 1,928 | SEE#24 1.2
Coal 13 3/8" 17 1/2" .38 2,740 2,192 SEE #24 1.2
Intermediate | g 5/g~ 12 1/4" 472 10,730 6,968 | SEE #24 1.99
Production 51/2" 8 1/2" 415 16,510 10,864 | SEE #24 1.18
Tubing 27/8" 11,385 9,108
Liners
PACKERS

Kind:

N/A
Sizes:

N/A
Depths Set:

N/A
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API NO. 47- 051 -
OPERATOR WELL NO. Fitzgerald s-19HU
Well Pad Name: Fitzgerald

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

Drill through the Point Pleasant and TD Pilot Hole 150" into the Trenton. Log vertical section and run a
solid cement plug back to proposed KOP (12,028"). 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.

WW-6B
(10/14)

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

Well to be completed with approximately 20,795,000 Ib proppant and 321,506 bbl of water. Max rate =
80 bpm; max psi = 12,000%#.

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 21.21 acres

22) Area to be disturbed for well pad only, less access road (acres): /.44 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
third joint. Production casing will have one centralizer every third joint in lateral, one centralizer every
joint through curve, one centralizer every third 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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& TUG HILL

< NG
WELL NAME: Fitzgerald S-18HU
STATE: wv COUNTY: Marshall
DISTRICT: Meade
30" Csg @ DF Elev: 1,293 GLElev: 1,293
120'mMD/ 120' VD TD: 21,657
TH Latitude: 39.801161
TH Longitude: -80.64114
BH Latitude: 39.780391
BH Longitude: -80.640603
FORMATION TOPS CASING SUMMARY
P L 20" csg@ Formation Depth TVD Type Hole Size (in) Csg Size (in) Depth (MD) Depth (TVD) Weight (Ib/ft) Grade Top of Cement
1,079'MD/ 1,079' VD Deepest Fresh Water 1029' Conductor 36 30 120" 120" BW BW Surface
Sewickley Coal 925 Surface 26 20 1,079' 1,079' 106.5 155 Surface
Pittsburgh Coal 1023' Intermediate 1 171/2 133/8 2,900 2,897 54.5 155 Surface
Big Lime 2,246 Intermediate 2 121/4 95/8 11,600" 10,644' a7 HPP110 Surface
Berea 2,864' Production 81/2 51/2 21,657" 11,993 23 HCP110 Surface
Tully 6,810'
Marcellus 6,923' CEMENT SUMMARY DRILLING DETAILS
= A 133/8"Cg@ Onondaga 6,975 Sacks Class Density Fluid Type Centralizer Notes
2,900' MD / 2,897'TVD
Salina 7,698" Conductor 338 A 15.6 Air None
Lockport 8,707" Surface 1,868 A 15.6 Air 3 Centralizers at equal distance
Utica 11,529' Intermediate 1 2,215 A 15 Air 1 Centralizer every other jt
Point Pleasant 11,797' Intermediate 2 3,097 A 145 Air 1 Centralizer every other jt
Landing Depth 11,847 her ioint in laterals o : her
Production 4532 A 15 Air/ SOBM 1 every other joint in lateral; 1 pefr joint in curve; 1 every other jt to
Trenton 11,930' ste
Pilot Hole TD 12,080"
-l A 95/8"Csg @
11,600' MD / 10,644' TVD
KOP @ 12,028' ftMD
N
Pilot Hole
Landing Point @  13,339'MD/  11,847' TVD Lateral TD @ 21,657  ftMD
PHTD @
11,993  ftTVD
12,080' PH TVD = 150' below Trenton Top




. TUG HILL

Tug Hill Operating, LLC Casing and Cement Program
Fitzgerald S-18HU

Casing
String Grade Bit Size Depth (Measured) Cement Fill Up
Conductor 30" BW 36" 120 CTS
Surface 20" J55 26" 1,079 CTS
Intermediate 1 13 3/8" J55 17 1/2" 2,900' CTS
Intermediate 2 9 5/8" HPP110 12 1/4" 11,600 CTS
Production 51/2" HCP110 8 1/2" 21,657 CTS
Cement
Surface: Premium NE-1 + 2% bwoc CaC12 + 46.5% Fresh Water — Surface Cement mixed at 15.6 ppg, Y=1.2
Intermediate 1: Premium NE-1 + 1% bwoc CaC12 + 46.5% Fresh Water — Intermediate Cement mixed at 15.6 ppg, Y=1.2
Intermediate 2: Premium NE-1 + 1% bwoc CaC12 + 46.5% Fresh Water — Intermediate Cement mixed at 15.6 ppg, Y=1.99

50:50 Poz: Premium NE-1 + .1% bwoc ASA-301 + 60lb/sk ASCA-1 + .35% bwoc BA-10A + .25% bwoc MPA-170,
Production: 44 Ib sack + .5% bwoc R-3 +.75 gals/100sk FP-13L — Production Cement mixed at 15.2ppg, Y = 1.18



	Operator Name: Tug Hill Operating, LLC
	Operator ID: 494510851
	County: Marshall
	Dist: Liberty
	Quad: Glen Easton 7.5'
	OPERATOR WELL NO: Fitzgerald S-19HU
	Well Pad Name: Fitzgerald
	3 Farm NameSurface Owner: Danny R. Kerns
	Public Road Access: County Route 90
	4 Elevation current ground:  1316.5'
	Elevation proposed postconstruction:  1293.30'
	a Gas: x
	Oil: 
	Underground Storage: 
	Other: 
	Shallow: 
	Deep: x
	Horizontal: x
	6 Existing Pad Yes or No: No
	Target Formation: Point Pleasant is the target formation at a depth of 11,793' - 11,926' - thickness of 133' and anticipated pressure of approx. 9500 psi.

	8 Proposed Total Vertical Depth: 12,076'
	9 Formation at Total Vertical Depth: Trenton, plug back to Reedsville
	10 Proposed Total Measured Depth: 22,323'
	11 Proposed Horizontal Leg Length: 9,059.18’
	12 Approximate Fresh Water Strata Depths: 70' ; 1029'
	13 Method to Determine Fresh Water Depths: Offset well reports or noticeable flow at the flowline or when need to start soaping
	14 Approximate Saltwater Depths: 2,167'
	15 Approximate Coal Seam Depths: Sewickley Coal - 925' ; Pittsburgh Coal - 1,023'
	16 Approximate Depth to Possible Void coal mine karst other: none
	Yes: X
	No: 
	Name:  Marshall County Coal Co./Marshall County Mine
	Depth: 1023' TVD and 270' subsea level
	Seam: Pittsburgh #8
	Owner: Murray Energy / Consolidated Coal Co.
	API CO: 051
	API NO: 
	Size inConductor: 30"
	New or UsedConductor: NEW
	GradeConductor: BW
	Weight per ft lbftConductor: BW
	FOOTAGE For Drilling ftConductor: 120'
	INTERVALS Left in Well ftConductor: 120'
	CEMENT Fillup Cu FtCTSConductor: 259FT^3(CTS)
	Size inFresh Water: 20"
	New or UsedFresh Water: NEW
	GradeFresh Water: J55
	Weight per ft lbftFresh Water: 106.5#
	FOOTAGE For Drilling ftFresh Water: 1079'
	INTERVALS Left in Well ftFresh Water: 1079'
	CEMENT Fillup Cu FtCTSFresh Water: 1,868FT^3(CTS)
	Size inCoal: 13 3/8"
	New or UsedCoal: NEW
	GradeCoal: J55
	Weight per ft lbftCoal: 54.5#
	FOOTAGE For Drilling ftCoal: 2900'
	INTERVALS Left in Well ftCoal: 2900'
	CEMENT Fillup Cu FtCTSCoal: 2,044FT^3(CTS)
	Size inIntermediate: 9 5/8"
	New or UsedIntermediate: NEW
	GradeIntermediate: HPP110
	Weight per ft lbftIntermediate: 47#
	FOOTAGE For Drilling ftIntermediate: 11,600'
	INTERVALS Left in Well ftIntermediate: 11,600'
	CEMENT Fillup Cu FtCTSIntermediate: 3,777FT^3(CTS)
	Size inProduction: 5 1/2"
	New or UsedProduction: NEW
	GradeProduction: P110
	Weight per ft lbftProduction: 23#
	FOOTAGE For Drilling ftProduction: 22,323'
	INTERVALS Left in Well ftProduction: 22,323'
	CEMENT Fillup Cu FtCTSProduction: 5,311FT^3(CTS)
	Size inTubing: 2 7/8"
	New or UsedTubing: NEW
	GradeTubing: P110
	Weight per ft lbftTubing: 6.5#
	FOOTAGE For Drilling ftTubing: 
	INTERVALS Left in Well ftTubing: 12,330'
	CEMENT Fillup Cu FtCTSTubing: 
	Size inLiners: 
	New or UsedLiners: 
	GradeLiners: 
	Weight per ft lbftLiners: 
	FOOTAGE For Drilling ftLiners: 
	INTERVALS Left in Well ftLiners: 
	CEMENT Fillup Cu FtCTSLiners: 
	Size inConductor_2: 30"
	Wellbore Diameter inConductor: 36"
	Wall Thickness inConductor: 1.0
	Burst Pressure psiConductor: 2,333
	Max Associated Surface Pressure psiConductor: 1,866
	Cement TypeConductor: CLASS A
	Cement Yield cu ftkConductor: 1.2
	Size inFresh Water_2: 20"
	Wellbore Diameter inFresh Water: 26"
	Wall Thickness inFresh Water: .5
	Burst Pressure psiFresh Water: 2,410
	Max Associated Surface Pressure psiFresh Water: 1,928
	Cement TypeFresh Water: SEE # 24
	Cement Yield cu ftkFresh Water: 1.2
	Size inCoal_2: 13 3/8"
	Wellbore Diameter inCoal: 17 1/2"
	Wall Thickness inCoal: .38
	Burst Pressure psiCoal: 2,740
	Max Associated Surface Pressure psiCoal: 2,192
	Cement TypeCoal: SEE #24
	Cement Yield cu ftkCoal: 1.2
	Size inIntermediate_2: 9 5/8"
	Wellbore Diameter inIntermediate: 12 1/4"
	Wall Thickness inIntermediate: .472
	Burst Pressure psiIntermediate: 10,730
	Max Associated Surface Pressure psiIntermediate: 6,968
	Cement TypeIntermediate: SEE #24
	Cement Yield cu ftkIntermediate: 1.99
	Size inProduction_2: 5 1/2"
	Wellbore Diameter inProduction: 8 1/2"
	Wall Thickness inProduction: .415
	Burst Pressure psiProduction: 16,510
	Max Associated Surface Pressure psiProduction: 10,864
	Cement TypeProduction: SEE #24
	Cement Yield cu ftkProduction: 1.18
	Size inTubing_2: 2 7/8"
	Wellbore Diameter inTubing: 
	Wall Thickness inTubing: 
	Burst Pressure psiTubing: 11,385
	Max Associated Surface Pressure psiTubing: 9,108
	Cement TypeTubing: 
	Cement Yield cu ftkTubing: 
	Size inLiners_2: 
	Wellbore Diameter inLiners: 
	Wall Thickness inLiners: 
	Burst Pressure psiLiners: 
	Max Associated Surface Pressure psiLiners: 
	Cement TypeLiners: 
	Cement Yield cu ftkLiners: 
	Kind: N/A
	Kind_2: 
	Kind_3: 
	Kind_4: 
	Sizes: N/A
	Sizes_2: 
	Sizes_3: 
	Sizes_4: 
	Depths Set: N/A
	Depths Set_2: 
	Depths Set_3: 
	Depths Set_4: 
	19 Describe proposed well work including the drilling and plugging back of any pilot hole: Drill through the Point Pleasant and TD Pilot Hole 150' into the Trenton.  Log vertical section and run a solid cement plug back to proposed KOP (11,830').  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 fracturingstimulating methods in detail including anticipated max pressure and max rate: Well to be completed with approximately 22,645,000 lb proppant and 350,108 bbl of water.  Max rate = 80 bpm; max psi = 12,000#.
	21 Total Area to be disturbed including roads stockpile area pits etc acres: 21.21 acres
	22 Area to be disturbed for well pad only less access road acres: 7.44 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 third joint. Production casing will have one centralizer every third joint in lateral, one centralizer every joint through curve, one centralizer every third 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 


