dep

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
June 14, 2016

EQT PRODUCTION COMPANY
120 PROFESSIONAL PLACE
BRIDGEPOR1, W\ 26330

Re: Permit Modification Approval for API Number 9502318, Well #: 516539

Modified Azimuth

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,

o el

Gepe Smith
Assistant Chief of Permitting
Office of Oil and Gas

Promoting a healthy environment.

06/17/2016



WW-6B APINO. 47-09 - 02318 MO0
(04/15) 47 0 95 023 18 OPERATOR WELL NO. 516539

Well Pad Name: WEU4

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

1) Well Operator: EQT Production Company |306686 Tyler Centerville |West Union
Operator ID County District Quadrangle
2) Operator’s Well Number: 916539 Well Pad Name: WEU4
3) Farm Name/Surface Owner: Donna J. Peter Public Road Access: WV-18
4) Elevation, current ground: 1079 Elevation, proposed post-construction: 1079’
5) Well Type (a) Gas X Oil Underground Storage
Other
(b)If Gas  Shallow X Deep
Horizontal X -
o Y Xzs
6) Existing Pad: Yes or No Yes > b
7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Expected Pressure(s): -
Marcellus, 6680', 54', 2747 PSI
8) Proposed Total Vertical Depth: 6680
9) Formation at Total Vertical Depth: Marcellus
10) Proposed Total Measured Depth: 10500
11) Proposed Horizontal Leg Length: 2745
12) Approximate Fresh Water Strata Depths: 132,175, 186, 204
13) Method to Determine Fresh Water Depths: By offset wells
14) Approximate Saltwater Depths: 1128, 1219, 1222
15) Approximate Coal Seam Depths: 230, 281, 696
16) Approximate Depth to Possible Void (coal mine, karst, other): None reported
17) Does Proposed well location contain coal seams
directly overlying or adjacent to an active mine? Yes No
(a) If Yes, provide Mine Info: Name:

Depth:

Seam:

Owner:

Receivad
Oﬁ‘cp of O X 148
2016
MAR 18 Page10f3

06/17/2016



AR APINO.47-085 - oz18 (n 00
{04/15) 4 7 0 g 5 0 2 3 1 8 OPERATOR WELL NOQ. 516539
Well Pad Name: WEU4
18) CASING AND TUBING PROGRAM
TYPE . i
size | B | 1o | Weightper fi. | FOOTAGE: For | INIERVALS: L
41) | Vsed Ib/ft Drilling (ft (f) (Cu, F£)/CTS
Conductor | 20 | New | A-500 78.6 40 40 60 ft"3 / CTS
Fresh Water |133/8| New | J-55 545 750 750 668 ft"3 / CTS
Coal
Intermediate [95/8 | New | A-500 40 2865 2865 1126 ft"3/ CTS
Production |5 1/2 | New | P-110 20 10500 10500 500 above top producing zone
Tubing 23/8 J-55 4.7 e s
Liners
Umit
31416
TYPE Wall Anticipated Cement
Size (in) Di?ei:%n Thickness BL“PS?M Max. Internal C—,?M Yield
Digmeter (1} (in) (psi) Pressure (psi) | 2% | (ou fi/K)
Conductor 20 26 375 1378 1102 |Class A 1.18
Fresh Water | 13 3/8 17 1/2 38 2700 2160 | SeeVariance 1.19
Coal
Intermediate | g 5/g 12 3/8 395 3950 3160 |Class H 1.07
Production 51/2 8 1/2 361 12640 10112 |Class H| 1.07/1.86
Tubing 2 3/8 NA 19 7700
Liners
PACKERS
Kind:
n/a
Sizes:
n/a
Depths Set:
E n/a
Receiva!
Office of i ¥ f3ae
MAR 1 8 2016
Page 2 of 3

06/17/2016




. WWw-6B 4 APINO.47-095 - 02318 M OD
(10/14) 47 09 5 0 2 318 OPERATOR WELL NO. 516538
Well Pad Name: WEeu4

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

Drill and complete a new horizontal well in the Marcellus Formation. Drill the vertical to an approximate
depth of 4097'. Kick off and drill curve. Drill the lateral in the Marcellus. Cement casing.

Dn ¥

704/

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

Hydraulic fracturing is completed in accordance with state regulations using water recycled from previously fractured
wells and obtained from freshwater sources. This water is mixed with sand and a small percentage (less than 0.3%) of
chemicals (including 15% Hydrochloric acid, gelling agent, gel breaker, friction reducer, biocide, and scale inhibitor),
referred to in the industry as a “slickwater” completion. Maximum anticipated internal casing pressure is expected to
be approximately 10000 psi, maximum anticipated treating rates are expected to average approximately 100 bpm.
Stage lengths vary from 150 to 300 feet. Average approximately 200,000 barrels of water per stage. Sand sizes vary
from 100 mesh to 20/40 mesh. Average approximately 200,000 pounds of sand per stage.

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): NO additional

22) Area to be disturbed for well pad only, less access road (acres): NO additional

23) Describe centralizer placement for each casing string:

+ Surface: Bow spring centralizers — One at the shoe and one spaced every 500’
* Intermediate: Bow spring centralizers— One centralizer at the shoe and one spaced every 500'.
* Production: One solid body centralizer spaced every joint from production casing shoe to KOP

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

Conductor;. Class A no additives

Surface (Type 1 Cement): 0-3% Calcium Chloride. Used to speed the setting of cement slumies, .25% Flake Loss Circulation Material (LCM)

Intermediate (Class H Cement): 0-3% Calcium Chicride. Used to speed the setting of cement slurries. 0.25% flake. Loss Girculation Material (LCM) 6% Super FL-300 (fluid lossflengthens thickening time)
Production:

Lead (Type H Cement): 0.2% CD-20 (dispersant makes cement easier to mix). .15% SuperFL-300 (fluid lossflengthens thickening time) .15% SEC-10 (fluid loss) 50:50 POZ (extender)

Tail (Type H Cement): 0.2% Super CR-1 (Retarder). Lengthens thickening time. .3% Super FL-200 (fluid loss) .2% SEC-10 (Fluid loss). .2% SuperFL-350 (fluid loss) Reduces amount of water lost to formation.

60 % Calcuim Carbonate. Acid solubility,

25) Proposed borehole conditioning procedures:

Surface: Circulate hole clean while rotating & reciprocating the drill string until cuttings diminish at surface.
Intermediate: Circulate hole clean while rotating & reciprocating the drill string until cuttings diminish at
surface.

Production: Pump marker sweep with nut plug to determine actual hole washout. Calculate a gauge holes
bottoms up volume. Perform a cleanup cycle by pumping 3-5 bottoms up or until the shakers are clean.
Check volume of cuttings coming across the shakers every 15 minutes.

Receiver?

Y frmem o F T4 & Tae
Do F e

06/17/2016



il & Gas

o o
[}
o &
6 C -
Q bl
® C -
Well 516539(WEU4H12) (C @ <=
EQT Production Cc =
West Union Quad Azimuth 155 =
o Tyler County, WV Vertical Section 4164 o)
> v
=, Mote: Diagram s ot 1o scale
Top Base Casing and Cementing Deepest Fresh Water: 204"
o Formations VD TVD Type Conductor | Mine Protection Surface Intermediate Production
— Conductor a0 L Hole Size, In. 26 0 17 112 12 348 8 1/2
Casing Size, OD In. 20 - 1338 9 5/8 512
"3 Base Fresh Water 204 Casing Wall Thickness, In. 0.375 - 0.380 0.395 0.351
Depth, MD 40 - 750" 2,865' 10,500°
O surface Casing 750 Weight 78.6¢ - 54.54 408 208
= Grade A-500 - J-55 A-500 P-110
Base Red Rock 110 New or Used Mew - New New Mew
T Burst (psi) 1378 - 2,700 3,950 12,640
Cement Class A - Af Type 1 H H
N Maxton 1838 - 2037 Cement Yield 1.18 - 1.18 1.07 1.07/1.86
<o BI.?V:;:“B 2;;; : ::;g Top of Cement (Planned) Surface - Surface Surface 500" above top Producing Zone
Gantz 2490 - 2507 Method Displacement - Displacement Displacement Displacement
™~
- Fifty foot 2604 - 2659 Est. Volume (cu ft) 60 - 668 1,126 1,622
Thirty foot 2690 - 2744 . =
Gordon 2770 - 2818 o [0 ot o] S S
Intermediate Casing 2865 h Possible Additives MN/A - Chioride - ing1 plemem Defoamer, PGZ,Bnndingﬁ.gerfL
FoBrth Sand 25‘4!1: - 2903 Fl.etarderg. F'Ia'keﬂ_CM ' | Retarder, Ami-SalIE:wnguspensnon
ayard 30 - 3148 Ager
Warren 3374 - 3440
Speechley 3460 - 3574
Balitown A 3976 - 4088
Riley 4574 - 4864 KoP @ 4087
Benson 4995 - 5058
Alexander 5242 - 5324
Sonyea 6328 - 6449
Middlesex 6449 - 6496
Genesee 6496 - 6570
Geneseo 6570 - 6605
Tully 6605 - 6626
Hamilton 6626 - 6649
Marcellus 6649 - 6702
Production Casing 10500 MD
Onondaga 6702
Proposed Well Work: e

Drill and complete a new horizontal well in the Marcellus formation.
Drill the vertical to an approximate depth of 4097".
Kick off and drill curve. Drill lateral in the Marcellus. Cement casing.

. 2,745' ft Lateral
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Detail Sketch for Proposed WEU4 Wells || i‘
NOTE: SEE WEU4 SITE
PLAN & AS-BUILT FOR
COMPLETE CONSTRUCTION ~
& EROSION & SEDIMENT
el CONTROL DETAILS.
1
i ‘
Rece -
Office @ |
MR1B 2016 NOTE: SEE WEU4 SITE L
M PLAN & AS-BUILTFOR 1
COMPLETE CONSTRUCTION
& EROSION & SEDIMENT i %
CONTROL DETAILS S ) _
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FORM WW 6 SHEET 2 OF 2

| 8,271"

WEU4
WV 516539
EQT PRODUCTION COMPANY
\ LEASE #
N LEASE # 126148
: 126144

=

NAD' 27 GRID NORTH

LATITUDE 39°22'30"

LEASE #
126215

LEASE #
126207

LONGITUDE 80°47'30"

l” "
I G (i ey - : N
: | s | " INLIY RO
: .
i \ : L‘;AISE# L e SEA::;L e DISTANCE
. i | \ | 126856 |\ M aatee 1377.39'
" | [ NBE1T'E 1617.42'
%, \ ol I X
< ; ; #
> ; < o BUILD OUT DATA
\ 500‘) P .}L D | BEARING | DISTANCE
5 ‘5@3/’ L3 | N75°08'E 1724.36'
\ o
\ “ | CURVE | ARCLENGTH | RADIUS | CHORD BEARING | CHORDLENGTH
Professional Energy Consultants s ey 20 SHNeE 19400
ADMSION OF SMITH LAND SURVEYING, ING. L c2 510.04' 706.75' S43°53'E 499.05'
- —— SURY
=7 ENGINEERS LATERAL
ns ENVIRONMENTAL &3‘6_. P \5& ID BEARING DISTANCE
S r——— PROJECT MGMT. /- "‘%5“ 4 S25°00'E 274532
(304) 462-5634 WA SLESURVEYS.COM -* s |n,,”
h 3 I
(S.P.C. WV NORTH ZONE) (UTM(M) ZONE 17 NORTH) 3‘2\02 Ok : .!Lfo%’w (+) DENOTES LOCATION OF WELL ON
NAD'27 S.P.C.{FT) N.318,420.30 E. 1,626,553.28 = _.e"\,G %}* ",' UNITED STATES TOPOGRAPHIC MAPS.
NAD'27 GEO. LAT-(N) 39.366714 LONG-(W) 80.820820 S 7 ) LEGEND
NADB3UTM (M) N, 4,357,49887  E. 515,441.34 220 Mamin = A T
LANDING POINT AR 2 D
NAD'27 S.P.C.(FT) N.318,487.06 E. 1,628,759.00 = 5 t_ STATE OF .12 s SURFACE UNE =~ ———c——————mm e
NAD'27 GEO. LAT-(N) 39.366986 LONG-(W) 80.813123 20 S &5 WELL LATERAL e e e
NADB3UTM (M)  N.4,357,528.45  E.516,112.97 Z AR G\‘g‘ &35 e o
BOTTOM HOLE % @&VTB‘S@\ S plites: s S &
NAD'27 S.P.C.(FT) N.315208.96 E.1,620,919.21 G s > ‘k ROAD bt
NAD'27 GEO. LAT-(N) 39.360202 LONG-(W) 80.808891 C, ’ A H““ Wy ‘)3' FENCE LINE He - . c
NAD'B3 UTM (M) N.4,356,776.34  E.516,479.08 SRS "l@ — COUNTY ROUTE e =
1= v PROPOSED WELL © :2
SCALE = AUGH STATE OF WEST VIRGINIA EXISTING WELL & e z
DIVISION OF PERMITTED WELL 6/17/2 é
DATE OCTOBER 1 120 _15__ | ENVIRONMENTAL PROTECTION ARANEONS) e 9
MARCH 03 16 F POMER L g
REVISED 1.0 .20 OFFICE OF OIL AND GAS STORAGE WELL A
OPERATORS WELL NO. WV 516539 ﬁ\ e  c-o0-00
PE i e,
T . = p (S SR v .
WELL ¥7 S~ WEST UNION DISTRICT SR 2
NO.  STATE COUNTY _PERM o TAX MAP—PARCEL =

WELL OPERATOR EQT PRODUCTION COMPANY

DESIGNATED AGENT REX C. RAY

ADDRESS _115 PROFESSIONAL PLACE P.0. BOX 280

ADDRESS 115 PROFESSIONAL PLACE P.0. BOX 280
% BRIDGEPORT, WV 26330

BRIDGEPORT, WV 26330

3,018
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FORM WW 6 SHEET 1 OF 2

8,271

WEU4 )
WV 516539
EQT PRODUCTION COMPANY

i}

SEE REFERENCE BOX
FOR AP.I. NUMBERS

LATITUDE 39°22'30"

MNAD'27 S.P.C.(FT) N.318,487.06
NAD'27 GEO.
NAD'83 UTM (M)

NAD'27 S.P.C.(FT) N.315,098.96
NAD'27 GEO.
NAD'83 UTM (M)

(S.P.C. WV NORTH ZONE) (UTM(M) ZONE 17 NORTH)
NAD'27 S.P.C.(FT) N.318,420.30
NAD'27 GEO.

NAD'83 UTM (M)

N. 4,357,496.87
LANDING POINT

M. 4,357,528.45
BOTTOM HOLE

N. 4,356,776.34

E. 1,626,553.29
LAT-(N) 39.366714 LONG:-(W) 80.820920
E.515441.

E. 1,628,759.00
LAT-(N) 32.366986 LONG-(W) 80.813123
E. 516,112

E. 1,620,819.21
LAT-(N) 39.360202 LONG-(W) 80.808891
E. 516,479.08

34

97

-

ROYALTY OWNERS .

ROXIE DAVIS ET AL

53AC+ LEASE NO. 126208

DARREN L. PARKS ET AL

50 AC.x LEASE NO. 126218

3,018

LONGITUDE 80°47'30"

A DONNA PETER 113.4 ACRES: | TMC-1622 NOTES ON SURVEY
B | EDWARD Il & CAROLYN WHITE 40 ACRES: T™ M-21-38 g
C | EDWARD Il & CAROLYN WHITE | 12.5 ACRES: | TMM-21-39 1. NO WATER WELLS WERE FOU
D CARL PERKINS 50,25 ACRES: | TMM-21-37 Do o OFT. O DWELLINGS CWERE FOUND. WITEIN
E | JAMES & KATHRYN McNULTY 50.18 ACRES: | TM M-23-3.1 625' OF THE CENTER OF PROPOSED WELL PAD.
F | THOMAS & RICHARD MARTIN 28.99 ACRES: | TM M-21-36
G MYRON & BETTY WHITE 14,88 ACRES: | TM WU-01-01 REFERENCES
H | KENDRA (COTTRILL) WYKE 0.5 ACRES: | TM WU-01-08
1 | JASON & JENNIFER BAGLEY 1.42 ACRES+ _|TM WU-01-10.1 oo - R
J JUDITH BAGLEY 10.09 ACRES+ | TM WU-01-10 gy Ho-W\ 512691
K | RICHARD & LISA HENDRICKSON | 44.68 ACRES: | TM M-23-02 287 5 H3-WV 512892
L ANZANETTA DRAIN HRS 46.88 ACRES+ T™ C-18-03 gw g:;:g:
M JOHN McDONALD IR 23ACRES: | TMM-21-41 i : e e
N GARY DAVENPORT 16 ACRES* TM M-21-25 A ) H7-WV 516534
O | BRUCE & SANDRA STONEKING | 69.44 ACRES+ | TM M-21-28 : jﬁssf' L'im e
P | BRUCE & SANDRA STONEKING | 42 86 ACRES+ | TM M-21-29 & el
Q ELIZABETH ABRUZZINO 109.94 ACRES: | TMC-16-10 HI1-WV 516538
R DAVID WOLFE 24.84 ACRES: | TMC-16-16 H1Z WY 516539
S | RICHARD & YVONNE METCALF | 6157 ACRES: | TMC-16-17 S
i CHRIS BAUM ET AL 56.84 ACRES+ | TMC-16-23 HI15-WV 516601
U PAUL WEEKLEY (LIFE) 5ACRES: | TMC-16-28
v PAUL WEEKLEY (LIFE) 18ACRES: | TMC-16-27
W | EDWARD II & CAROLYN WHITE 16 ACRES+ TM M-21-40
X ASIA CUMBERLEDGE 75.75 ACRES: | TM M-21-32
&t BRUCE BOLAND 3543 ACRES: | TM M-21-34
& MYRON & BETTY WHITE 15.15 ACRES= | TM M-23-07
AA _BENTON E. KEYS 60.6 ACRES: | TM M-21-35
BB| STONEWALL GAS COMPANY 2ACRES: | TMC-1624.2
CcC PAUL WEEKLEY (LIFE) 3.37 ACRES+ TM C-16-29 Q’S}
DD CONRAD COSTILOW 46.17 ACRES+ T™ C-16-14 W
{ Professional Energy Consultants
ADNVISION OF SMITH LAND SURVEYING, INC
ENGINEERS —
ENVIRONMENTAL /* 1" = 200
PROJECT MGMT.
WWW SLSSURVEYS.COM \‘““”“””'
’
\\\‘\;’C,TQR Mp ", () DENOTES LOCATION OF WELL ON UNITED
| THE UNDERSIGNED, HEREBY CERTIFY THAT 4 (e Sbn STATES TOPOGRAPHIC MAPS.
THIS PLAT IS CORRECT TO THE BEST OF MY s DS~  DATE___ OCTOBER 1 ,20 _18
KNOWLEDGE AND BELIEF AND SHOWS ALL S ¢y z
THE INFORMATION REQUIRED BY LAW AND z,i No 849 , - REVISED MARCH 03 .20 _16
THE REGULATIONS ISSUED AND PRESCRIBED =*:  STATE OF .. ¥ 2 OPERATORS WELL NO WV 516539
BY THE DIVISION OF ENVIRONMENTAL PROTECTION. = %, &, 5 OPERATORS '
: R DT AP
e O D2t T rngend) ot BB W AT — OFC — J23/
849 : LEfard’ i, Slogy, O N
=7 g STATE COUNTY o
MINIMUM DEGREE
OF ACCURACY 172500 ; 7701P516539R STATE OF WEST VIRGINIA /£
FILE NO I
B A DIVISION OF ENVIRONMENTAL PROTECTION (')
CONTROL DETERMINED BY _ DGPS (SURVEY GRADE TIE TO CORS NETWORK) OFFICE OF OIL AND GAS
WELL LiQuIip WASTE IF
TYPE: OIL____ GAS_X _ INJECTION____ DISPOSAL ___ "GAS'PRODUCTION_X _ STORAGE __ DEEP____ SHALLOW_ X
LOCATION :
PAD ELEVATION 1,079 WATERSHED TRIBUTARY OF CAMP MISTAKE RUN o
DISTRICT CENTERVILLE COUNTY TYLER QUADRANGLE WEST UNION 7.5 g
SURFACE OWNER _ DONNA J. PETER ACREAGE 11340+ 3
: LEASE NO 126128 =
PROPOSED WORK : -
DRILL X _ CONVERT DRILL DEEPER REDRILL FRACTURE OR STIMULATE _X___ PLUG OFF OLD
FORMATION_____ PERFORATE NEW FORMATION_____  PLUG AND ABANDON____  CLEAN OUT AND REPLUG OTHER
PHYSICAL CHANGE IN WELL (SPECIFY) TARGET FORMATION MARCELLUS ﬁ
ESTIMATED DEPTH 6,649 =

WELL OPERATOR EQT PRODUCTION COMPANY DESIGNATED AGENT REX C. RAY

ADDRESS 115 PROFESSIONAL PLACE P.O. BOX 280

ADDRESS 115 PROFESSIONAL PLACE P.O. BOX 280

BRIDGEPORT, WV 26330 BRIDGEPORT, WV 26330
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March 8, 2015

Mr. Gene Smith

West Virginia Department of Environmental Protection
Office of Oil and Gas

601 57th Street SE

Charleston, WV 25304

Re: Modification of 47-095-02318(516539)
Dear Mr. Smith,

Enclosed is an updated WW-6B, schematics, mylar plat and Rec plan. EQT would like to
change the azimuth of the well. The top hole and casing plan has not changed.

If you have any questions, please do not hesitate to contact me at (304) 848-0076.

Sincerely,

Z L A

Vicki Roark
Permitting Supervisor-WV

Enc.

o Receivey
ICe of ¢
or Ol g Sar

EQT Production 115 Professional Place | P.O. Box 280 | Bridgeport, WV 26330 06/17/2016
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