west virginia depariment of environmental protection

Office of Oil and Gas

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

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

Monday, June 18, 2018
PERMIT MODIFICATION APPROVAL
Horizontal 6A / New Drill

ANTERO RESOURCES CORPORATION
1615 WYNKOOP STREET

DENVER, CO 80202

Re:  Permit Modification Approval for JIM UNIT IH
47-095-02408-00-00

Extend laterals

ANTERO RESOURCES CORPORATION

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
Chief

Operator’s Well Number: JIM UNIT 1H
Farm Name: WEESE, ROGER R.
U.S. WELL NUMBER: 47-095-02408-00-00
Horizontal 6A New Drill
Date Modification Issued: June 18, 2018

Promoting a healthy environment.

06/22/2018



API# 47-095-02408 PERMIT MODIFICATION

WW-6B API NO. 47-095 - 02408
(04/15) OPERATOR WELL NO. Jim Unit 1H
Well Pad Name: NeatPad

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

1) Well Operator: Antero Resources Corporg 494507062 095 - Tyler |Meade |Middlebourne 7.5'

Operator ID County District Quadrangle
2) Operator’s Well Number: Jim Unit 1H Well Pad Name: Neat Pad
3) Farm Name/Surface Owner: Weese, Roger R. Public Road Access: CR7
4) Elevation, current ground: ~ ~1032' Elevation, proposed post-construction: 1005’
5) Well Type (a) Gas X Oil Underground Storage
Other
(b)If Gas  Shallow X Deep

Horizontal X
6) Existing Pad: Yes or No No

7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Expected Pressure(s):
Marcellus Shale: 6600' TVD, Anticipated Thickness- 55 feet, Associated Pressure- 2800#

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

10) Proposed Total Measured Depth: ~ 20800' MD

11) Proposed Horizontal Leg Length: 10797'
12) Approximate Fresh Water Strata Depths: 100", 121", 166'

13) Method to Determine Fresh Water Depths: Offset well records. Depths have been adjusted according to surface elevations.

14) Approximate Saltwater Depths: None Identified

15) Approximate Coal Seam Depths: 1441'

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

[ bt L W] = .
T

Ctre » 3t and Gas
17) Does Proposed well location contain coal seams ) ‘
directly overlying or adjacent to an active mine? Yes No X F-+26 2018
WU "ent of
(a) If Yes, provide Mine Info: Name: L endnisi Protection
Depth:
Seam:
Owner:
Page 1of 3
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API# 47-095-02408 PERMIT MODIFICATION

WW-68B APINO. 47- 095 - 02408
(04/15) OPERATOR WELL NO, _im Unit 1H
Well Pad Name: NeatPad

18) CASING AND TUBING PROGRAM
TYPE T :

Size | N | | Weight per fl, | FOOTAGE: For | [l e | CiErE

) | ysed |~ (Ib/ft) Drilling (ft) () | (Cu. FL)/CTS
Conductor 20" | New | H-40 94# 80' 80' CTS, 77 Cu. Ft.
Fresh Water |13-3/8"| New |J-55/H-40 54 5#/48# 300 300' CTS, 417 Cu. Ft.
Coal 9-5/8" | New | J-55 36# 2500 2500' CTS, 1018 Cu. Ft.
Intermediate
Production |5-1/2"| New | P-110 20# 20800 20800 5312 Cu. Ft
Tubing 2-3/8" | New | N-80 4.7# 7100'
Liners
TYPE Wall o | Anticipated Cement

Size (in) Dm%n Thickness w Max. Internal C,T_Lim Yield

Diameter (in) (in) (psi) Pressure (psi) | —2% | (cu. ft/k)
Conductor 30" 24" 0.438" 1530 50 Class A 1.18
Fresh Water | 13.3/8" 17-1/2" 0.38"/0.33" 27301730 1000 Class A 1.18
Coal 9-5/8" 12-1/4" 0.352" 3520 1500 Class A 1.18
Intermediate
Production 5_1/2u 8-3/4" & 8-1/2" 0361 " 12,630 2500 LontpozaToi-H| HIPOZ-1.44 & H-1.8
Tubing 2-3/8" 4.778" 0.19" 11,200
Liners
PACKERS

Kind: ~

N/A Oftich ot 51 ) Gas
Sizes:

N/A FEB 26 2018
Depths Set: WV Department o

s N/A Env'ir-r\,f" nental Pl"ofc‘é’t.o‘

Page 2 of 3
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API# 47-095-02408 PERMIT MODIFICATION

WW-6B API NO. 47-095 - 02408
(10/14) OPERATOR WELL NO. _Jim Unit 1H
Well Pad Name: Neat Pad

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 fresh water 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."

Anticipated Max Pressure - 9300 |bs
Anticipated Max Rate - 80 bpm

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 30.45 acres

22) Area to be disturbed for well pad only, less access road (acres): 8-93 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 2-3% calcium chloride and 1/4 Ib of flake

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-51
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. e N 25
Intermediate: blowhole clean with air, trip to surface casing shoe, trip to bottom, blowhole clean with air, trip out, run casing, circulate 40 bbls %ﬁ‘& )
water followed by 10 bbls fresh water and 25 bbls bentonite mud, pump 10 bbls 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 h@ﬁ‘?escosn% "L“
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 bb%y%
barite pill, pump 10 bbls fresh water followed by 48 bbls mud flush and 10 bbls water.

\‘\‘\‘ 0 (\\0
N

*Note: Attach additional sheets as needed. S
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L - 1 1860 CHARLES 5. STULL)
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| THE UNDERSIGNED, HEREBY CERTIFY THAT THIS PLAT IS CORRECT :“ =
TO THE BEST OF MY KNOWLEDGE AND BELIEF AND SHOWS ALL THE '\ m
INFORMATION REQUIRED BY LAW AND THE RULES ISSUED AND “}Jﬂ e
PERSCRIBED BY THE DEPTARTMENT OF ENVIRONMENTAL PROTECTION. /D/ ? 03]
AMES McCULLOUGH *. &
STATE OF WEST VIRGINIA, DIVISION \ D.0. 332 PG, 549 ET ngﬁ« fDE;ﬁE = \ g
OF ENVIRONMENTAL PROTECTION, | TALen FLETCHER ET AL A -
OFFICE OF OIL AND 6AS o g - - S}
GRACE SEWELL TBAC.s s’
WILLOW LAND SURVEYING PLLC DeCARLO LEAS \
220 MASONIC AVE. PENNSBORO 4 VICTORE LR ET AL
WEST VIRGINIA 26415 B o0 T.M. 11 PAR. O1
\ ot &) A 4845 AC + o
JOB # I—E;GEND e \ 4 g
DRAWING # JIMIHR2 == == == Surface Owner Boundary Lines +/- N At g
————— Interi 8 \ g 9
SCALE 1= 1000 v 2 i y
MINIMUM DEGREE OF & Found monumeqt, as noted "73“.‘._' _ oo 4
ACCURACY SUBMETER / \‘ﬁ?‘, : érﬁi.’ﬂ’pﬁf# p ‘\\
PROVEN SOURCE OF ELEV. U 4435 AC.2 2
SUBMETER MAPPING GRADE GPS || OMAS SUMMERS P.S. 2109 L% \ \ o RONALD P
STATE OF WEST VIRGINIA | DATE _ 02/19/18 \ R,
DEPARTMENT OF ENERGY |OPERATOR'S WELL# JIMUNIT #1H \ !
DIVISION OF OIL AND GAS \ e Y
WELL TYPE: OIL___ GAS X__LIQUID INJECTION ___ WASTE DISPOSAL ___ | "oamrezst ":j‘ ﬁﬂ%ﬁ%\ -
(IF "GAS”) PRODUCTION X STORAGE __ DEEP___ SHALLOW _X 1482 AC.+ \ 3 _ A
LOCATION: ELEVATION1,005'-PROPOSED 1,037 - ORIGINAL WATERSHED OUTLET MIDDLE ISLAND CREEK b (@)
QUADRANGLE MDDLEBOURNETS' DISTRICT_ MEADE _ COUNTY _TYLER BARNARD Li4SE g ——\ \ e!
SURFACE OWNER ROGER R. WEESE ACREAGE __ 177.31 ACRES #/- ﬂ%ﬁ%ﬂ fﬁg% \ =z
OIL & GAS ROYALTY OWNER ROGERR.WEESE; JAMES A. SMITH; STEVEN P. CARSE; DAVID QUENTIN CARSE; 4@{ \06 /22) (ﬁ.8
RONME LEE SMITH; DAVID QUENTIN CARSE; DAVID QUENTIN CARSE: DAVID QUENTIN GARSE: CHARLES . STULL ET UX: LEEMANY x . ‘-F=z
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OIL & GAS ROYALTY OWNER196.700 ACz:31.019 AC#; 8157 ACL: 75 AC; 97.544 AC: P — :\ “WELL \ o=
3.623 AC:; 14.022 AC; 10 AC#; 105 AC; 37.60 AC; 85.52 AC:t; 78 AC:; 44.35 AC:k; 148,25 ACH:; 284.33 ACE BOTTOM HOLE \
PROPOSED WORK: DRILL _X CONVERT DRILL DEEPER ____ REDRILL __

FRACTURE OR STIMULATE_X PLUG OFF OLD FORMATION__ i |
PLUG & ABANDON CLEAN OUT & REPLUG__ PERFORATE NEW FORMATION X |

RICHARD BARNARD
D.B. 270 PG, 231 ‘l

INg3d

OTHER PHYSICAL CHANGE IN WELL (SPECIFY)_MOD-BHL | wesoesstiumsmonose L TPAT D

TARGET FORMATION _ MARCELLUS ESTIMATED DEPTH ___ 6,00 TVD 20800 WD | \oietcn st b chmionpocms ko P

WELL OPERATOR ANTERORESOURCESCORP. DESIGNATED AGENT CTCORPORATIONSHS DL b T
. RPORATION SYSTEM| = 2

ADDRESS 1615 WYNKOOP STREET __ ADDRESS 5400 D BIG TYLER ROAD a7 095 02409

FORM WW=6 DENVER, CO 80202 CHARLESTON, WV 25313 STATE  COUNTY PERMIT
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TARGET FORMATION __MARCELLUS ESTIMATED DEPTH 5500 VD 20300 WD %Wgﬁm i ._\'\H”sfi/ A5
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WW-6A1

Operator's Well Number

Jim Unit 1H
PERMIT MODIFICATION API# 47-085-02408

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, efc. Royalty Book/Page
Roger Weese Lease
Roger R. Weese Antero Resources Appalachian Corporation 1/8+ 0435/0766
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
James A. Smith Lease
James A. Smith Antero Resources Appalachian Corporation 1/8+ 0420/0406
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
Steven P. Carse Lease
Steven P. Carse Antero Resources Corporation 1/8+ 0449/0036
David Quentin Carse Lease (6-8-16)
David Carse Antero Resources Appalachian Corporation 1/8+ 04131/0710
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
Ronnie Lee Smith Lease (6-8 p/o 25)
Ronnie Lee Smith Antero Resources Corporation 1/8+ 0434/0519
David Quentin Carse Lease (6-8-p/o 25)
David Carse Antero Resources Corporation 1/8+ 0436/0369
David Quentin Carse Lease (6-8-p/o 23 & 6-8-17)
David Carse Antero Resources Corporation 1/8+ 0434/0519
David Quentin Carse Lease (6-8-p/fo 23)
David Carse Antero Resources Corporation 1/8+ 0436/0369
Charles E. Stull, et ux Lease
Charles E. Stull, et ux Antero Resources Appalachian Corporation 1/8+ 0433/0508
Antero Resources Appalachian Corporation Antero Resources Corporation Name Change Exhibit 1
Leeman W. Mason, et ux Lease
Leeman W. Mason, et ux Antero Resources Corporation 1/8+ s -A,’-/Od G3° 0456/0417
BT .
Grace Sewell DeCarlo Lease o :LQ\%
Grace Sewell DeCarlo Antero Resources Corporation 1/8+ ! ‘:3 0430/0470
& 0ot
~xel
James McCullough, et ux Lease s
" (\‘JED'. Ga°
James McCullough, et ux Chesapeake Appalachia, LLC 1/8 P\EQ%;\ ano - 0376/0366
Chesapeake Appalachia, LLC Statoil USA Onshore Properties, Inc. Assignmer&‘\;‘-\ca ol \% 0384/0359
Statoil USA Onshore Properties, Inc. Antero Resources Corporation Assignment :L % rLQ 0544/0291
v ot
¢ aert Sonon

Ronald P. Fletcher Lease
Ronald P. Fletcher

Antero Resources Corporation

e

e el
s W ED06/2 22088

SOk



API# 47-095-02408 PERMIT MODIFICATION

WW-6AI Operator’s Well No. _Jim Unit 1H
(5/13)

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, I
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, etc. Grantee, Lessee, etc. Royalty Book/Page
Richard Hall Barnard Lease

Richard Hall Barnard Antero Resources Corporation Assignment 0442/0065

*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:

e WV Division of Water and Waste Management

* WV Division of Natural Resources WV Division of Highways
U.S. Army Corps of Engineers

U.S. Fish and Wildlife Service

e County Floodplain Coordinator

The applicant further acknowledges that any Office of Oil 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 Corporation

By: Kevin Kilstrom | ,\JJEU@*K?@-*—-
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FORM WW-6A1

EXHIBIT 1 F!" E". -.
JUN1O203
Natalio'E. Tennant. PmyBuk-r.M-m
?;goet!grx °m",','m . IN THEOFchE Corpmaﬂmnwhm
Bldg 1, Sulte 157K OFsrAmmau)sss-san ;
Charleston, WV 25305 ' il i;..:ifum' . yvsod.con
FILEONEORIGINAL APPLICATIONFOR.
'slvt.ll;m mtal!;d' w0 AMENDED CERTIFICATE Ofﬁmmh!m:% -ng
L] refurned to ¥ H - 3

FEE, 52500 y OF AUTHORITY . pam

s ## Iy aecordance with the pmvtdom of tho West Virginia Code, the undﬂdgml mpﬁlnt!on herely &t
npplies for an Amended Certificate of Aufhoiify anel submits the foliowing statemonts - -

1., Name under which the cwpom:m was T T :
" authorized tokm:lut basiness in WV: _ Antero Resources Applactilan Corporetion
2. . Dite Certiffoate of Authiorlty was T
" “fssusd In West Virginia: /2512008
3, Corporate name has been changed to:  Antero Resouroas Corporation .
(Attach one,

a filed In home State of incorporation.)

4. Name the corporation elects tousein Wy; _/ilero Resources Carparation

(dus to home state nams not being available)

5, Other amendments:
(attach additional pages lfnacemry)

6. Name and phone number of contact person,. (This is optional, lmmat ifthereds a pmblem with
the filing, listing a eommpmwmd phoné number may avoid having to retum or reject the

domnnqnt) y
Alwn A. Schopp . .. (a08)%67-7310

Contact Name . Phone Number

7. Signaturélnformaﬂon(&ebeioyv' piperia
Print Name of Signer: S0 A. Sch

 Date: _June 10,2013

Yirginla Code §311):1-129. Penalty for sigalng fabe decumsat.
1o the secrotary of statc for filing ks gullty of  misdomosnor and, npon conviction therenf, ahall bd fined not mare thanons -
thousnrl dollers or conflued In the county or reglanal jall mot mare that one year, or bolh

Form CF4 lisaed by ko Ofco of ths Becroiery of iate - Revised 413
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Antero

Resources

Antero Resources
February 23, 2018 1615 Wynkoop Street

Denver, CO 80202

Office 303.357.7310

RECEIVED
Fax 3033571315 . RECEIVED o o

West Virginia Department of Environmental Protection FEB 26 2018
Office of Oil and Gas
Attn: Ms. Laura Adkins WV Department of

Environmeniai Protection

601 57" Street
Charleston, WV 25304

Ms. Adkins:
Antero Resources Corporation (Antero) would like to submit the following permit modifications for three
approved wells on the Neat Pad. We are requesting to extend the lateral lengths and associated Estimated

Measured Depths for the Jim Unit 1H (API# 47-085-02408), Jim Unit 2H (API# 47-085-02409) and Jim
Unit 3H (47-085-02410.

Attached you will find the following documents:

» REVISED Form WW-6B, which shows the updated BHL and Measured Depth
» REVISED Mylar Plat, which shows the new Lateral Length and Estimated Measured Depth
» REVISED Form WW-6A1, which shows the new leases we will be drilling into

If you have any questions please feel free to contact me at (303) 357-7233.
Thank you in advance for your consideration.
Sincerely,

LWMWMW%Q

Kara Quackenbush
Permitting Agent
Antero Resources Corporation

Enclosures

06/22/2018





