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PERMIT MODIFICATION APPROVAL

August 28, 2014

ANTERO RESOURCES CORPORATION
1615 WYNKOOP STREET
DENVER,CO 80202

Re: Permit Modification Approval for API Number 1706402 , Well #: TWYFORD UNIT 1H

Oil and Gas Operator:

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.

Please call James Martin at 304-926-0499, extension 1654 if you have any questions.

\ Gene Smith
Assistant Chief of Permitting
Office of Oil and Gas

Promoting a healthy environment.

09/24/2021
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Antero Resources
1615 Wynkoop Street
Denver, CO 80202

August 28, 2014 Office 303.357.7310
Fax 303.357.7315

West Virginia Department of Environmental Protection
Office of Qil and Gas
Attn: Ms. Laura Cooper
601 57'" Street
Charleston, WV 25304
Ms. Laura Cooper:
Antero Resources Corporation (Antero) would like to submit the following permit modification for an
approved well on the existing Diane Davis Pad. We are requesting to move the horizontal lateral which
will change the bottom hole location of the Twyford Unit 1H (API #47-017-06402).
Attached you will find the following documents:
» REVISED Form WW-6B, which shows the revised MD and Production Casing/Cement program,
» REVISED Form WW-6A1, which shows the leases we will be drilling into, and
» REVISED Mylar Plat, which shows the new bottom hole location.
If you have any questions, piease feel free to contact me at (303)357-7323.

Thank you in advance for your consideration.

Sincerely,

Ashlie Steele
Permitting Supervisor
Antero Resources Corporation

Enclosures

09/24/2021
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WW-6B
(9/13)

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

1) Well Operator; Antero Resources Corporation (494488557 017-Doddridge | Central | West Union 7.5'
Operator 1D County District  Quadrangle

2) Operator’s Well Number: Twyford Unit 1H Well Pad Name: Diane Davis Pad

3) Farm Name/Surface Owner: Davis, Jonathan etal Public Road Access: CR 11

4) Elevation, current ground: 824’ Elevation, proposed post-construction: 824"
5) Well Type (a) Gas ] il Underground Storage

Other

(b)If Gas  Shallow [ Deep

Horizontal u
6) Existing Pad: Yes or No No

7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Associated Pressure(s):
Marcellus Shale: 6600' TVD, Anticipated Thickness- 60 Feet, Associated Pressure- 3100#

8) Proposed Total Vertical Depth:  6600' TVD
9) Formation at Total Vertical Depth: Marcellus Shale

10) Proposed Total Measured Depth: ~ 16,100' MD

11) Proposed Horizontal Leg Length: 8,468.3'

12) Approximate Fresh Water Strata Depths: 18', 275, 375'

13) Method to Determine Fresh Water Dcp[]]s: Offset well records. Depths have been adjusted according to surface elevations.
14) Approximate Saltwater Depths: 1218 1269’

15) Approximate Coal Seam Depths: 221", 613'

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 [V]

(a) If Yes, provide Mine Info: Name:

Depth: 2 Lxl;__;:f i
Seam:
Owner: AUG 12 204

Olfice of Oil and Gas
WV Dept. of Environmental Protection

trer24/2021



470170640 AM0D

WW-6B
(9/13)
18) CASING AND TUBING PROGRAM
TYPE Size | New | Grade | Weight per ft. | FOOTAGE: For | INTERVALS: | CEMENT:
or (Ib/ft) Drilling Left in Well Fill-up (Cu.
Used Ft.)
Conductor | 20" | New | H-40 94# 80' 80' CTS, 77 Cu. Ft.
Fresh Water |13.3/8"| New |J-55H-40| 54.5#/ 48# 435' 435' *see #19 | CTS, 597 Cu. Ft
Coal 9-5/8"| New | J-55 36# 2460’ 2460 CTS, 998 Cu. Ft.
Intermediate
Production |5-1/2"| New | P-110 20# 16100' 16100' 4032 Cu. Ft.
Tubing 2-3/8" | New | N-80 4.7# 7100'
Liners
TYPE Size Wellbore Wall Burst Pressure | Cement Type | Cement Yield
Diameter Thickness (cu, ft./k)
Conductor 20" 24" 0.438" 1530 Class A 1.18
Fresh Water | 13.-3/8" 17-1/2" 0.38"/0.33" 2730/1730 Class A 1.18
Coal 9-5/8" 12-1/4" 0.352" 3520 Class A 1.18
Intermediate
Production | 5.1/2" |8-3/4"&8-1/2"| 0.361" 12630 Lead-HIPOZ & Tail-H [ H/POZ-1.44 & H-1.8
Tubing 2-3/8" 4.778" 0.19" 11200
Liners
PACKERS

Kind:

N/A
Sizes:

N/A ‘":- ﬂﬂfle}\‘rﬁd
Depths Set: TWIVAYIRAYAY.

N/A

AUG 12 4

Office of Oil and Gas
WV Dept. of Environmental Protection

Oer242021
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Www-68
(9/13)

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

Drill, perforate, fracture a new horizontal shallow well and complete Marcellus Shale.
*Antero will be air drilling the fresh water string which makes it difficult to determine when freshwater is encountered,
therefore we have built in a buffer for the casing setting depth which helps to ensure that all fresh water zones are covered.

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

Antero plans to pump Slickwater into the Marcellus Shale formation in order to ready the well for production. The fluid will
be comprised of approximately 99 percent water and sand, with less than 1 percent special-purpose additives as shown in
the attached "List of Anticipated Additives Used for Fracturing or Stimulating Well.” R . d

AUG 12 2014

: . . : . fi i
21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 17 2res Office of Of and Gas ion

22) Area to be disturbed for well pad only, less access road (acres); °-99 acres

23) Describe centralizer placement for each casing string:
Conductor: no centralizers
Surface Casing: one centralizer 10’ above the float shoe, one on the insert float collar and one every 4th joint spaced up the hole
to surface.
Intermediate Casing: one centralizer above float joint, one centralizer 5' above float collar and one every 4th collar to surface.
Production Casing: one centralizer at shoe joint and one every 3 joints to top of cement in intermediate casing.

24) Describe all cement additives associated with each cement type:
Conductor: no additives, Class A cement.
Surface: Class A cement with 2% calcium and 1/4 Ib flake, 5 gallons of clay treat
Intermediate: Class A cement with 1/4 Ib of flake, 5 gallons of clay treat
Production: Lead cement- 50/50 Class H/Poz + 1.5% salt + 1% C-45 + 0.5% C-16a + 0.2% C-12 + 0.45% C-20 + 0.05% C-S1
Production: Tail cement- Class H + 45 PPS Calcium Carbonate + 1.0% FL-160 + 0.2% ACGB-47 + 0.05% ACSA-51 + 0.2% ACR-20

25) Proposed borehole conditioning procedures:

Conductor: blowhole clean with air, run casing, 10 bbls fresh water.
Surface: blowhole clean with air, trip to conductor shoe, trip to bottom, blowhole clean with air, trip out, run casing, circulate pipe capacity + 40 bbls
fresh water followed by 25 bbls bentonite mud, 10 bbls fresh water spacer.

Intermediate: blowhole clean with air, trip to surface casing shoe, trip to bottom, blowhole clean with air, trip out, run casing, circulate 40 bbls brine
water followed by 10 bbls fresh water and 25 bbls bentonite mud, pump 10 bblis fresh water.

Production: circulate with 14 Ib/gal NaCl mud, trip to middle of lateral, circulate, pump high viscosity sweep, trip to base of curve, pump high viscosity
sweep, trip to top of curve, trip to bottom, circulate, pump high viscosity sweep, trip out, run casing, circulate 10 bbls fresh water, pump 48 bbls
barite pill, pump 10 bbls fresh water followed by 48 bbis mud flush and 10 bbls water.

*Note: Attach additional sheets as needed.

Pres32f3021
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Antero Resources Corporation

Appalachian Basin
Twyford Unit 1H

Doddridge County
Quadrangle: West Union
Watershed: Arnold Creek

District: Central
Date: 8-21-2013

09/24/2021



LATITUDE 39'20'00" |— 8,836"
' 4,332' TO BOTTOM HOLE]

S j{ ——s—____ LATITUDE 39'17'30

MNOTES:
WELL 1H TOP HOLE INFORMATION:
N: 295,559ft  E: 1,625,659t
LAT: 39°18'14.10" LON: 80°49'22.41°
BOTTOM HOLE INFORMATION:
1 N:287324ft  E: 1,630,045t
LAT: 39°16'53.35" LON: 80°48'25.09"
WEST VIRGINIA COORDINATE
SYSTEM OF 1927 NORTH ZONE,

ZONE WAS DERIVED FROM
MEASUREMENTS TAKEN WITH

Anfero Resources
Corporation
Well No. Twyford Unit 1H

.0€,¥.08 JANLIONOT

310H WOLLOB OL ,60L'C |-
S14'01

' (NAD) 83 (UTM) ZONE 17 COORDS:
(0 WELL 1H TOP HOLE INFORMATION:
M: 4,350527m  E: 515,285m
cxcass BOTTOM HOLE INFORMATION:
N:4,348041m  E: 516,663m

WV NORTH ZONE
GRID NORTH
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MINIMUM DEGREE OF STATE OF WEST VIRGINIA, DIVISION as noted
ACCURACY __ SUBMETER OF ENVIRONMENTAL PROTECTION, N _
PROVEN SOURCE OF ELEV.[Mf OFFICE OF OIL AND 6AS R
SUBMETER MAPPING GRADE GPS | DOUGIAS R. ROWE P.S. 2202
STATE OF WEST VIRGINIA WELOWLAND SUBVEVING PLLC DATE _ 07130014
220 MASONIC AVE. PENNSBORO :
DEPARTMENT OF ENERGY WEST VIRGINTA 26415 OPERATOR'S WELL# TWYFORDUNIT#{H
DIVISION OF OIL AND GAS ~— APl WELL #
WELL TYPE: OIL GAS X _ LIQUID INJECTION _ WASTE DISPOSAL a7 - o = _Q_éﬂozwbl-\
(IF "GAS") PRODUCTION x  STORAGE DEEP _  SHALLOW X STATE _ COUNTY PERMIT &
LOCATION: ELEVATION _824' WATERSHED _ARNOLD CREEK e el
QUADRANGLE WEST UNION 7.5' DISTRICT _CENTRAL ____ couNTYURbAAn2 21 3
SURFACE OWNER _MNRMS.ETN. ACREAGE __ 3521 ACRES #-
OIL & GAS ROYALTY OWNER (ARIN 08 RN HOLLIS ;_',1,“m==r=|.1 IAM JOHN WILSOMN:t EASE ACREAGE.MA&ML%
S P. HUDSO! RA: A - ARR MAXWE Al*F ROGERS i RD 488, 3 A =
PROPOSED WORK: DRILL e CONVERT DRILL DEEPER REDRILL FRACTURE OR ST]MULATE_L W
PLUG OFF OLD FORMATION ___ PERFORATE NEW FORMATION _X OTHER PHYSICAL CHANGE IN WELL
(SPECIFY) PLUG & ABANDON CLEAN OUT & REPLUG =
TARGET FORMATION MARCELLUS ESTIMATED DEPTH aaun'wn 16,00 D 2
WELL OPERATOR ______ ANTERO RESOURCES CORP. DESIGNATED AGENT DIANNA RATION SYSTEM =

ADDRESS __~~ 1BISWYNKOOPSTREET  ADDRESS
FORM WW—6 DENVER, CO 80202




WW-6A operator's W . Qoo & O 2

(3/13)

INFORMATION SUPPLIED UNDER WEST VIRGINIA CODE
Chapter 22, Article 6A, Section 5(a)(5)
IN LIEU OF FILING LEASE(S) AND OTHER CONTINUING CONTRACT(S)

Under the oath required to make the verification on page 1 of this Notice and Application, |
depose and say that I am the person who signed the Notice and Application for the Applicant, and that —

(1) the tract of land is the same tract described in this Application, partly or wholly depicted in the
accompanying plat, and described in the Construction and Reclamation Plan;

(2) the parties and recordation data (if recorded) for lease(s) or other continuing contract(s) by which the
Applicant claims the right to extract, produce or market the oil or gas are as follows:

Lease Name or

Number Grantor, Lessor, elc. Grantee, Lessee, etc. Royalty Book/Page
Ruth Rogers Lease
Ruth D. Rogers Clarence W. Mutschelknaus 18 0132/0506
Clarence W. Mutschelknaus Bluestone Energy Partners Assignment 0249/0295
Bluestone Energy Partners Antero Resources Bluestone, LLC, a wholly  Affidavit Regarding Merger DB 0288/0001

owned subsidiary of Antero
Resources Appalachian Corparation
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1

*Partial Assignments to Antero Resources Corporation include 100% rights to extract, produce and market
the oil and gas from the Marcellus and any other formations completed with this well.

Acknowledgement of Possible Permitting/Approval
In Addition to the Office of Qil and Gas

The permit applicant for the proposed well work addressed in this application hereby acknowledges the
possibility of the need for permits and/or approvals from local. state. or federal entities in addition to the DEP,

Office of Oil and Gas, including but not limited to the following: F? __)f_\e :V
teceived

AUG 12 2014

WV Division of Water and Waste Management
WV Division of Natural Resources WV Division of Highways
U.S. Army Corps of Engineers
USS. Fish and Wildlife Service
County Floodplain Coordinator Office of Ol and Gas

WV Dept. of Environmental Protection
The applicant further acknowledges that any Office of Qil and Gas permit in no way overrides, replaces. or
nullifies the need for other permits/approvals that may be necessary and further affirms that all needed
permits/approvals should be acquired from the appropriate authority before the affected activity is initiated.

Well Operator:  Antero Resources Cogpcé/iefry

By: Randy Kloberdanz /@Z P

Its: Director of Enviro%entaﬁ & Reg?lalory Affairs

Page 1 of

09/24/2021



WW-6A1

Operator's Well Number

4701706403 Mon

Twyford Unit 1H

INFORMATION SUPPLIED UNDER WEST VIRGINIA CODE

Chapter 22, Article 6A, Section 5(a)(5)

IN LIEU OF FILING LEASE(S) AND OTHER CONTINUING CONTRACT(S)

Under the oath required to make the verification on page 1 of this Notice and Application, | depose and
say that | am the person who signed the Notice and Application for the Applicant, and that —

(1) the tract of land is the same tract described in this Application, partly or wholly depicted in the
accompanying plat, and described in the Construction and Reclamation Plan;

(2) the parties and recordation data (if recorded) for lease(s) or other continuing contract(s) by which the
Applicant claims the right to extract, produce or market the oil or gas are as follows:

Grantor, lessor, etc. Grantee, lessee, etc. Royalty Book/Page
V. Karin Osbourn Hollis Lease
V. Karin Osbourn Hollis Antero Resources Appalachian Corporation 1/8+ 0280/0229
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
Elora Swi Lease
Flora Furbee Sweeney Joseph H. Cutlip 18 0087/0005
Jan Elizabeth Lincicome, Administratrix, C.T.A. of the Misco industries, Inc. Assignment 0094/0184
Estate of Joseph H. Cutlip, deceased
Misco tndustries, Inc. Clarence W. Mutschelknaus Assignment 01380355
Clarence W. Mutschelknaus Bluestone Energy Partners Assignment 024010322
Bluestone Energy Partners Antero Resocurces Bluestone, LLC, a wholly owned Affidavit Regarding Merger DB 0288/0001

subsidiary of Antero Resources Appalachian
Corporation
Antero Rescurces Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
William John Wilson Lease
William John Wilson Antero Resources Appalachian Corporation 118+ 0259/0396
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
Corlis P. Hudson et al L ease
Corlis P. Hudson, et ai James ). Shearer 1/8 0067/0370
James I. Shearer Key Gil Company Assignment 0178/0023
Key Oil Company Antero Resources Appalachian Corporation *Partial Assignment of Oll and 0256/0285
Gas Leases
Antero Resources Appalachlan Corporation Antero Resources Corporation Name Change Exhibit 1
RA L
West Virginia State Rail Authority Antero Resources Appalachian Corporation 1/8 0253/0409
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
Roberta Walker et al Lease
Roberta Ann Walker, et al Trio Petroleum Corp. 18 0167/0513
Trio Petroleum Corp. Waco Holding Company Merger Exhibit 2
Waco Holding Company Waco Qil and Gas Company, Inc. Merger Exhibit 3
Waco Oit and Gas Company, Inc. Linn Energy, LLC Assignment and Bill of Sale 0195/0541
Linn Energy, LLC Linn Energy Holdings, LLC, et al Certificate of Amendment DB 0262/0482
Linn Energy Holdings, LLC, et al XTO Energy, Inc. Assignment and Bill of Sale 0224/0155
XTO Energy, Inc. Antero Resources Appalachian Corporation Notice of Agreement 0316/0727
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
Ruby Farr Maxwell et al Lease
Ruby Farr Maxwell, et al Warren R. Haught 18 0103/0723
Wamen R. Haught Glenn L. Haught, et al Assignment 0107/0262
Glenn L. Haught, et al V-H Joint Venture Assignment 0110/0576
V-H Joint Venture Virgil Gas Associates Assignment 0127/0778
Virgil Gas Assoclates Key Qil Company Assignment 0208/0614
Key OQil Company Antero Resources Appalachian Corporation *Partial Assignment of Oil and 0256/0285
Gas Leases

Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhliblt 1

*Partial Assignments to Antero Resources Corporation include 100% rights to extra
Marcellus and any other formations completed with this well. AUG

Received

Offico of Oil and Gas

t, pro and market the oil and gas from the
Tl o

**CONTINUED ON NEXT PAGE™
09/24/2021

WV Dept. of Environmantal Protection



4701706403 MOD

Operator's Well Number Twyford Unit 1H

WW-6A1

INFORMATION SUPPLIED UNDER WEST VIRGINIA CODE
Chapter 22, Article 6A, Section 5(a)(5)
IN LIEU OF FILING LEASE(S) AND OTHER CONTINUING CONTRACT(S)

Under the oath required to make the verification on page 1 of this Notice and Application, | depose and
say that | am the person who signed the Notice and Application for the Applicant, and that —

(1) the tract of land is the same tract described in this Application, partly or wholly depicted in the
accompanying plat, and described in the Construction and Reclamation Plan;

(2) the parties and recordation data (if recorded) for lease(s) or other continuing contract(s) by which the
Applicant claims the right to extract, produce or market the oil or gas are as follows:

Grantor, lessor, etc. Grantee, lessee, etc. Royalty Book/Page
Ruth Rogers Lease
Ruth D. Rogers Clarence W. Mutschelknaus 178 0132/0506
Clarence W. Mutschelknaus Bluestone Enargy Partners Assignment 0249/0295
Bluestone Energy Partners Antero Resources Bluestone, LLC, a wholly owned Affidavit Regarding Merger DB 0288/0001
subsidiary of Antero
Antero Resources Appalachlan Corporation Antero Resources Corporation Name Change Exhibit 1

Heceived
AUG 12 2014
Office of Oil and Gag

WV Depl. of Environmental Protection

*Partial Assignments to Antero Resources Corporation include 100% rights to extract, produce and market the oil and gas from the
Marcellus and any other formations completed with this well.

*CONTINUED ON NEXT PAGE**

09/24/2021



FORM WW-6A1
EXHIBIT 1

Natallo'E, Tennant.

of Biate
1900 Kanawha Bivd E
Bldg 1, Sulte 157K
Charleson, WV 25305

FILE ONEORIGINAL APPLICATION FOR .
(Two'il'you want-n flted - AMENDED CERTIFICATE  ©Office HUI"- Monday - Friday
:gmm'"“’ OF AUTHORITY . §:30 am. - 5:00 pm, BT

““lnawurdsuﬂmthmﬁdﬂwﬂhowm\'mﬂamlhuldordgucdwrpﬁuﬂanm‘sby““
npplies for an Atnended Certificato of Authorlty s submits the foliowing étatements - = - -

1., Nmuundwwhlqllthewpmﬂm'v& i ety ’

authorized to transact businessin WV: . Antero Resouroes Appelachian Corporetion
2. . Dte Cartiffoate of Autliorlty was e
" “issuod In West Virginia: /2512008 '
3, Corporate name has been changed to: - Antaro Resources Corporation .

(Atinch one

as flled in home State of incorporation.)

Antero Resources Corporation n

4. Name the corporation slects to use in WV; ]
(duo to home state nams not belng avallable) !

5. Other amendments:
(attach additional pages ifnaecsmy)

6. Namc and phone nnmber of contnct person,. (This is optional, tpwaw ifthereds & pmbhm with
the filing, llallnga uontampmon and phong number may avoid having to retum or rejeot the

docmncnt )
Alwn A. Schopp _ i © a0y 35?-?310
Contact Nanme - Phone Number

7. Bigasture information (See below *Luworfs

Print Name of Signer: 27¥0 A 'I‘itleﬁ.:apunr P.Wmhed Parson
Bignature: , B L, ? " Dater - June 10,2013 -
L / 7 i : :

*luprtsnt Leeu! Notice Reeariliug Stenture Fee West Virgials Code §311-1-129, Penalty for sigalng fube decunsat,
Any person who signs o document ha or ahe knows Is Slie In nay makeris! respect and knows that the docament Is fo be deliverad
10 the secrotary of staic for filing s gullty of & misdowesnor and, wpon conviction thereof, ahpll b6 fined not more thanone - -

thousand dollsrs or conflued tn the or Eof more that ane or bolh )
county or regloeal jall year, P‘f‘\f“\ﬁ ,_..,“ ~J
B - o s z
L \.-
Form CF4 lisacd by 1o Offico of'the S ccrctwry of Sinte - Revierd 4713 .
AUG 12 2014

WV » S S20IT Wakirs Klawrr Oallar

Offica rf(_‘,Jl = -
wv Dp'\' and'G

E.1 onm

09/24/2021





