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west virginia department of environmental protection

Office of Oil and Gas Earl Ray Tomblin, Governor
601 57th Street SE Randy C. Huffman,  Cabinet Secretary
Charleston, WV 25304 www.dep.wv.gov

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

PERMIT MODIFICATION APPROVAL

February 14, 2014

ANTERO RESOURCES CORPORATION
1625 17TH STREET, SUITE 300
DENVER, CO 80202

Re: Permit Modification Approval for API Number 1706315 , Well #: BOOHER UNIT 2H
Lateral Extended

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.

Sincerely, : :

Gene Smith
Regulatory/Compliance Manager
Office of Oil and Gas

Promoting a healthy environment. 02/21/2014



ANTERO
RESOURCES

November 7, 2013

Antero Resources
1625 17th Street
Denver, Colorado 80202
Office 303.357.7310

West Virginia Department of Environmental Protection Fax 303.357.7315
Office of Oil 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 modifications for
approved wells on the Thompson Pad. We are requesting to extend the horizontal lateral length which

will change the bottom hole locations of the Booher Unit 1H (API# 47-017-06314) and the Booher Unit
2H (API# 47-017-06315).

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
> REVISED Mylar Plat, which shows the new bottom hole location

If you have any questions please feel free to contact me at (303) 357-7323.
Thank you in advance for your consideration.

Sincerely,

~

10bafew.

Ashlie Mihalcin
Permit Representative
Antero Resources Corporation

Enclosures

02/21/2014



API# 47-017-06315 PERMIT MODIFICATION

WW-68B
(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 | McClellan | Folsom

Operator 1D County District Quadrangle
2) Operator’s Well Number: Booher Unit 2H Well Pad Name: Thompson Pad (Exisiting)

3) Farm Name/Surface Owner: David Thompson, etal Public Road Access: CR 10

4) Elevation, current ground: 1270’ Elevation, proposed post-construction: 1270'
5) Well Type (a) Gas [ Oil Underground Storage

Other

(b)If Gas  Shallow I Deep

Horizontal E
6) Existing Pad: Yes or No Yes

7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Associated Pressure(s):
Marcellus Shale: 7500' TVD, Anticipated Thickness- 45 Feet, Associated Pressure- 3350#

8) Proposed Total Vertical Depth: 7500' TVD

9) Formation at Total Vertical Depth: Marcellus Shale

10) Proposed Total Measured Depth: ~ 18,100' MD

11) Proposed Horizontal Leg Length:  10,414'

12) Approximate Fresh Water Strata Depths: 349'

13) Method to Determine Fresh Water Depths: Kemper Unit 1H(API# 47-017-06117-00). Initial well drilled on the same pad.

14) Approximate Saltwater Depths: ~ 1350', 1840'

15) Approximate Coal Seam Depths: 445, 689', 857"

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 m

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

Depth: =4

Seam:

Owner:

Page hofd> 1 /2014



API# 47-017-06315 PERMIT MODIFICATION

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# 40" 40' CTS, 38 Cu. Ft.
Fresh Water [13-3/8"| New |J-55/H-40| 54.5#/ A8# 405' 405' *see #19 | CTS, 556 Cu. Ft
Coal 9-5/8"| New | J-55 36# 2505' 2505' CTS, 1018 Cu. Ft.
Intermediate
Production |5-1/2"| New | P-110 20# 18100 18100 4574 Cu. Ft.
Tubing 2-3/8"| New | N-80 4.7# 7300'
Liners
M’WNJ
TYPE Size Wellbore Wall Burst Pressure | Cement Tvpe | Cement Yield
Diameter Thickness (cu. ft./k)
Conductor 20" 24" 0.438" 1530 Class A 1.18
Fresh Water | 13.3/8" 1742 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-H/POZ & 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
Depths Set:

N/A
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API# 47-017-06315 PERMIT MODIFICATION

WW-68B
(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."

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 19-77 Acres (Existing)

22) Area to be disturbed for well pad only, less access road (acres): - 17 Acres (Existing)

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-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 bblis 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, bncasu’\g,icxr\culate 40 bbls brine
water followed by 10 bbls fresh water and 25 bbls bentonite mud, pump 10 bbls fresh water. e’ I

Production: circulate with 14 Ib/gal NaCl mud, trip to middle of lateral, circulate, pump high viscosity sweep, trip to base of curve, pump hlgh yiscosity
sweep, trip to top of curve, trip to bottom, circulate, pump high viscosity sweep, trip out, run casing, circulate 10 bbls frgsh)\r}ater pump 48 bbls oA
barite pill, pump 10 bbls fresh water followed by 48 bbls mud flush and 10 bbls water. P,

Fa Yadid

*Note: Attach additional sheets as needed. R R

EEGT T RIS 4
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PETRA 6/20/2012 1.57:14 PM

Received
Office of Qil & Gas

Antero Resources Corporation

APPALACHIAN BASIN

Booher Unit 2H
Doddridge County

0 4,000
FEET

REMARKS
QUADRANGLE: FOLSOM & SALEM

WATERSHED: PIKE FORK
DISTRICT: MCCLELLAN

no

Date: 6/20/2012 212112014




} 9,437' to Bottom Hole

2,115' to Bottom Hole 1'

Antero Resources  |(-®-) Denotes Location of Well on 4.984'
Well No. Booher Unit 2H | United States Topographic Maps : Li'lt'? Tap Hale
Antero Resources T TUDE 39 -25-00
Corporation /14> Coastal Forest (147 =
g/ Resources Rebar '\ 14/ Notes: 2
her E. Kile. et ux Lease 5?0;13;5 w/cap g West Virginia Coordinate System of 1927, North Zone L
= i = ’ based upon Differential GPS Measurements. g
/T Well No. Booher Unit 2H Top Hole coordinates are | *
,, N: 323,935.73' Latitude: 39°23'04.39" e
Booher Unit 2H "\ : 1 i : 80°33" 1l
oahier Uit 2 E: 1,700,725.75 Longut.ude. 80°33'31.76 w
Bottom Hole coordinates are o
Bearing | Dist. Gary E. & N:333,459.90'  Latitude: 39°24'38.00" | 2
L7[Sar26E | 12384 | BEARE E:1,696,273.11'  Longitude: 80°3429.91" | 3
L2|N20°50'W | 329.8 Suiger (14 N, UTM Zone 17, NAD 1983 =
ﬁ g;ﬁ-ﬁ;ﬁf 149“#;# 7% 46 Ac Top Hole Coordinates Bottom Hole Coordinates | O
- N: 4,359,554.674m  N: 4,362,433.631m =
Legend e E: 538,010.507m E: 536,605.589m
® Proposed gas well 38 (i Plat orientation and corner and well references
®  Found comer, as noted Fon Col are based upon the grid north meridian.
Creek or Drain & Well location references are based upon the magnetic o
- — Existing Road meridian. ;o:'
s Surface boundary (approx.) 1
0 : == Hutson, et al § Tax Map 20 Parcels o
Interior surface tracts (approx.) [, 7 % P
—+—#— Existing Fenceline % &7 70 hc ¢ Detali Not o Scie “ ’;55" Owner DEPg [Acres| 2
[ well Location References I\ @ Wa ¥ , 2 | 27| Robart . & Dians Eegell sirse | 535 2
g '/\? 5/8" Rebar w/ Cap s\ No 2 fegg’e At / Tax Map 14 Parcels :i'g
- K a1 A 28 cag BRR 3 [28.2] Charles Oakloy Rigney & |WB36/239| 18.00] €,
. - L moene Ty LandCo Kevin Ray Rigney =
2l N\ % Rebar~ N 220/562 | 4 |28.3| Bertha Ann McCarty | 203/601 | 7.80 ~~
NWES ol N N \\133/ 5 |28.1 And?:hgevggnufﬂcy& 222/264 | 8.30
- L 5 ¥ = nnan
<) \ L N N # m 6 | 29 | Andres Dovon Dufficy & | 222/264 | 17.38
W A\ > Nof Ashley Brennan
o. \ 1 O Rebar 7 [30.1|  PaulM. Hutson 247/526 | 17.33
Booher @ W Cap N\ ‘7_?7 (304 Paul&Lisa Hutson | 266477 | 1708
Unit 2H ~ =\, 9 |30.2| David Paul Grimes 72/449 |13.50
N 9.9 5 T . Reba 10(30.4|  Paul David Grimes 266/475 13.36
(I \ El chs ﬂ47-m7-5445 ; ; .33 Car:‘? mgrgtﬁ Towniend 245/478 13. gg
8 Rewmcapm 2 s TN William Hutson '
i = obar w/Cap 5 | 13| 13 |Carl & Nannette Townsend| 245/478 |79.00
7~ T RGbBerCB_B “
Scale: 1" =200 | ¢5 R / % W, H. H. & Mary M. Lyon Lease
\ Robert J. & Donifa L
® Rebar w/ Cap Edge.’.‘ David M. & Barbara K.
Ch , 239/804 / j . Thompson
I 98 Ac. 257/546 221 47 Ac
/ 24" Hiy
ﬁ ' 7-017-0678 1N
47-017-0118 o ven Lease 21394 Y F‘en Cor
¥ 5 47 A
-017- = —L
470174803 47.017.3141 2 / 3173 O,
Top Hole
47-017 Water Well \] i 7.5' Spot
o3 47-017-4888 3 i
Water Well ﬁ ; s /W\Daw'a‘ M &
3000 Proposed Well No. David M. & 30N Barbara K. &
Booher Unit 2H ?EigamK \6,7‘0’ ‘ Re 2E .
ompson .
1 47-017-3286 %M,mgw 257/546 22 Ac. S - t El e L)’> 2
st (7) Gas Wells. See Wellhead :f?‘?-otf3 A s . '
= tail X 4 1 /
Iote; 11 Somea S e Layout Detail Above v I p %" Rebarlg l 47-017-5215
oty X#47-017-3311 Dade & Dawd M. & § ; NESY : , 2
Barbara K. “<Barbara K. b C " William B. & Gail 1 r
$¥47-017-3307 Thompson Nhompson'% Jz/ ! C.Quynn 47-017-4887
257/546 76 AC \25?/546 ‘ l gavg}d M}? | 260/158 ,
2 I
\(—’3 otis {Ac R = Chompson » Al g gr17
S 257/546 |
74.9 Ac. W
Scale: 1" = 2000’ " \ 47-017-56552 Well |
5 52"R.0. Fen - T'—E""' of ~Margaret G.
\47.017 i N R LA
I, the undersigned, hereby certify that this plat | ‘-g03 Fon’y P - g“ : 10 Ac
- r \ y - -
is correct to the best of my knowledge and [ % o g\ Pgrnrg,e;gjge[—— 03.{”"’
belief and shows all the information required by | | cogory sz / A ; \ 285548 c. Jack & Margaret .3.017
- . - C.
Jlaw and the rules issued and prescribed by the | |_ 5gnss - - il ~X S BTRE
i i 208/113 — \ David M. & Barbars -
Department of Environmental Protection. L F7iAe \ CK Thompson o o A
| 257/546 DY Lease 21464
/ I Rl = 28 ;. ,
H i -w 76"14' Boc;hze's -3306 .‘:},j—oa\&d #iof‘ngggiara 1
= 47017 i .fﬁl 2 g
Kenneth {. Plum, P.S. 2216 ; -3286 . Top Hole \26/ e, Satshe &
FILE NO: 130-310~M-1 :B T “EST DATE: July 9 2013
DRAWING NO: 130-13 Booher ell Plat O
COALE 18- o0 STATE WEST\‘\{!RGINIA OPERATORS WELL NO. Booher Unit 2H
MINIMUM DEGREE OF ACCURACY: DEPARTMENT OF E VIRONMEIﬁEI'AL PROTECTION AP| WELL NO M()B
Submeter OIL AND\GAS DiVISION Me215
PROVEN SOURCE OF ELEVATION: S 47 - _O1F -
WVDOT, Bridgeport, WV s STATE COUNTY PERMIT

WELL TYPE: [CJOIL X GAS O LIQUID INJECTION 0 WASTE DISPOSAL
(IF GAS) PRODUCTION : [0 STORAGE [J] DEEP K SHALLOW

LOCATION: ELEVATION: 1270’ WATERSHED: Pike Fork QUADRANGLE: Folsom
DISTRICT: McClellan Blackstone Minerals Com COUNTY: Doddrldgﬁ
pany, LP; Chad Johnson; Ronald P. Hutson / 1 2
d M. &
SURFACE OWNER: Barbara K Thompson 2500 & Exgace. ot o Hobéri L Hotan, et~ 20243 ACREAGE: 10225 {35 %ﬂ';ﬁ;

ROYALTY OWNER: Clarence W. & Mary F. Mutschelknaus, et al; Luther E. Kile, et ux LEASE NO: 21482;21105; 210068 ACREAGE: _110: 136; 98; 160

PROPOSED WORK: XIDRILL []CONVERT []DRILL DEEPER XIFRACTURE OR STIMULATE [IPLUG OFF OLD FORMATION
XIPERFORATE NEW FORMATION [ OTHER PHYSICAL CHANGE IN WELL (SPECIFY) GiL-Mo di ﬁgg:tmn

[ PLUG AND ABANDON [JCLEAN OUT AND REPLUG ~ TARGET FORMATION: Marcellus Shale ESTIMATED DEPTH: 15 100'M WD

WELL OPERATOR; Antero Resources Corporation DESIGNATED AGENT; Dianna Stamper - CT Corporation System

ADDRESS: 1625 17th Street ADDRESS: 5400 D Big Tyler Road
Denver, CO 80202 Charleston, WV 25313

Hef





