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

July 02,2014

EQT PRODUCTION COMPANY
POST OFFICE BOX 280
BRIDGEPORT , WV 26330

Re: Permit Modification Approval for API Number 8510094 , Well #: 515276
Extended freshwater casing
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.

Sine rely,
oo

)[3 / Gene Smith
Regulatory!Compllance Manager

Office of Oil and Gas

Promoting a healthy environment. 07/04/2014
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July 1,2014

Mr. Gene Smith

West Virginia Department of Environmental Protection
Office of Oil and Gas

601 57th Street SE

Charleston, WV 25304

Re: Modification of 47-08510093, 08510094; 08510095, 08510096, 08510097

Dear Mr. Smith,

EQT would like to modify the depth of the fresh water casing (13 3/8”) from 973" 1o 1075".
This will be below the current elevation of 1119’due to the potential show of red rock. Ihave

enclosed a new WW-2B, well schematics, and rec plan for your review.

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

Sincerely,

el 2.

Vicki Roark
Permitting Supervisor-WV

Enc,

EQT Production 115 Protessional Place | P.O. Box 2801 Bridgeport, WV 26330 07/04/2014
T 304.846.0000 | F 304.8468.0040 | wavw.eql.com
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WW - 6B
(9/13) 4 1
STATE OF WEST VIRGINIA 7 0 8 5 0 0 9 4
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
W.VA. CODE §22-6A - WELL WORK PERMIT APPLICATION
1) Well Operator: _EQT Production Company | | 085 | 1 | 539 |
Operator ID County District Quadrangle

2) Operator's Well Number: 515276 Well Pad Name: PEN15
3) Farm Name/Surface Owner : Dewayne Britton et ux Public Road Access: WV-74
4) Elevation, current ground: 1,119.0 Elevation, proposed post-construction: 1,119.0
5) Well Type: (a) Gas . Qil Underground Storage

Other

(b) If Gas: Shallow . Deep

Horizontal .

6) Existing Pad? Yes or No: yes- -

7) Proposed Target Formation(s), Depth(s), Anticipated Thicknesses and Associated Pressure(s):
Target formation is Marcellus at a depth of 6395’ with the anticipated thickness to be 50feet and anticipated target pressure of 4176 PS|

8) Proposed Total Vertical Depth: 6,395

9) Formation at Total Vertical Depth: Marcellus

10) Proposed Total Measured Depth 13,898

11) Proposed Horizontal Leg Length 5,010

12) Approximate Fresh Water Strata Depths: B3, 163, 242, 394, 770, 873

13) Method to Determine Fresh Water Depth: By offset wells

14) Approximate Saltwater Depths: 1652, 1943, 2521

15) Approximate Coal Seam Depths: 14, 273, 379, 744

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

Depth:
Seam:
Owner:
Page 10f 3
¥V

07/04/2014



wWw - 68

470851009 4r0D

(a13)
ASING AND TUBING PROG
18
TYPE Size New Grade | Weightper | FOOTAGE: | INTERVALS; CEMENT;
o it for Drifiing Leftin Well Eil- vo (Cu.F1.}
_Lsgd

|Conductor 20 New | MC-50 Bt 40 40 28 GT.S.
\Freshwaier | 1338 [ New | mC-50 54 1,075 1,075 831 C.T.S.
ICoal

intermodiate | 958 New | MC-s0 40 5330 5330 2,002 CT.S.
Production 5112 New | P-110 20 13,998 13,598 See Nate 1
Tubing 23m 455 46 [T i
|Liners

[TVPE Size Welibare Wl Burst Cement | Cement Yied

Diameter Inkkness Pressurg Iyea feu. fL/k)

lconguctor 20 24 0375 - Consiruction 1.18
IFresh Water 1338 17 112 0.58 2,480 1 1.21

Coal

intermediale 95/ 1238 0.395 3,560 1 1.21
Production 517 812 0.361 12,640 . 127/1.88
Tubl

Liners

Packerg

‘Klnd: N/A

Sizes: N/A

M&t: NA

Note 1: EQT plans to bring the TOC on the producticn casing cement job 2,000 above kick off paint, whichis at

teast 500" above the shallowes! produciion zons, to aveld communication.
Page2013
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WW - 68 | 4708510094

(3/13)
18) 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. The vertical drill to go down to an approximata depth of 3956,

Then kick off the horizontal leg into the Marcellus using a slick water frac.

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

Hydrautic fraciuring Is comglatad in accordance with state regulatioas using water recyclad from Ereviousy {ractured wells and cblained from

freshwater sources. This water is mixed with sand and a small percentage {less than 0.3%) of chemicals (ncluding 15% Hydrochloric acid,
gelling agent, gef breaker, friction reducer, blocide, and scale inhibites), referred to In the industry as a “slickwater” completion. Maximum
anticipated treating prassures are expected to average approximately 8500 psi, maximum anticipated treating rates are expected to average
approximately 100 bpm. Stage langths vary from 150 to 300 feel. 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 slage.

21) Total area to be disturbed, including roads, stockpile area, pits, etc, (acres); no additional disturbance

22) Area o be disturbed for well pad only, less access road (acres): +.3 ac
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 cent at the shoe and one spaced every 500",

* Production: One spaced every 1000’ from KOP to Int csg shoe

24) Describe all cement additives associated with each cement type. Surface (Type 1 Cement): 0-3% Calcium Chloride
Used to speed the setting of cement slurrles.

0.4% flake. Loss Circulation Material {LCM) is used to combat the loss of the cement slurry {o a thief zone.

Intermediate e 1 Cement): 0-3% Calcium Chicride. Salt is used in shallow, low temperature formations to speed the setting of cament
slurries. 0.4% flake. Loss Circulation Material (LCM) is used to combat the loss of whole drilling fluid or cement slurry (not filtrate)

to a thief zone.

Production:
Lead {Type 1 Cement): 0.2-0.7% Lignosulfonate (Retarder). Lengthens thickening time.
0.3% CFR (dispersant). Makes cement easier to mix.

Yail (Type H Cemgntl: 0.25-0.40% Lignosuifonate (Retarder}, Lengthens thickening time,

0.2-0.3% CFR (dispersant). This is to make the cement easier to mix.

60 % Calcuim Carbonate. Acid solubility.

0.4-0.6% Halad (fluid loss). Reduces amount of water lost to fermation.

25) Proposed borehole conditioning procedures. Surface: Circulate hole clean (Approximately 30-45 minutes) rotating & reciprocating

one full jeint until cuttings diminish at surface. When cuttings returning to surface diminish, continue to circulate an additional 5

minutes. To ensure that there is no fill, short trip two stands with no circulation. If these is fill, bring compressors back an

and circulate hole clean. A constant rate of higher than expected cultings volume likely indicates washouts that will not clean up.

Integediate: Circulate hole clean (Approximately 30-45 minutes) rotating & reciprocating one fuil joint until cuttings diminish at

surtace. When cutlings returning 1o surface diminish, continue to circulate an additionatl 5 minutes. If foam drilling, to enhance

hole cleaning use a soap swesp or increase injection rate & foam concentration.

Praduction: Pump marker sweep with nut plug to determine actual hole washeut. Calculate a gauge holes bottoms up volume.
P — ="

Perform a cleanup cycle by pumping 3-5 botloms up or untif the shakers are clean. Check volume of cullings ceming across

the shakers every 15 minutes.

*Note: Attach additional sheets as needed.

Page 30f3
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Well Schematic
EQT Praduction
Wall Mame ey figol) 127 S—
County Ietctia
Slats Wes! Virpna
S a
500" -
873 Fresh Waler Base
000" =, 040* Base Aed Rock Z
1.500" =—
1.748° Maxion
. __ 1.967" BigLime
2.000 2,079" Big Injun
2,375 Weir
2500 = , spo .qantz
2.719" -Filty foot
2,801" -Thirty foo!
) 2,844' -Gordon
4,000 2926 -Forh Sand
314’ -Bayard
i 3464° -Waman
Gy 3,545" -Speachley
4,000 —
4,195 -Ballown A
4,500' — 4580 -Riley
5000' — 4951" -Benson
5211 -Alexander
§330° Inl. csg pt Vi
5,500" =
6,105' -Sonyea
6,218° -Middlesex
. 6,275" -Genesee
000 6,326' -Geneseo
6,353 -Tully
6,368" -Hamilion
6,374' -Marcellus
6500 — 6424 Onondaga Vi
7.000" =
7.500" =
B,000" =

= 1,000

= 2,500

— 3,000°

— 3,600

-— 4,000

— 4.500°

- 5,000

— 5,500

— 6,000

— 8,500

— 7.000"

-— 7,500°

— B,000"

470851009 4/oD

Elevation KB: TR |
Targel E Marols 1
Prospect
Vartical Sactlon 3 S m ey
Hola Size 24" - 20° Conauctor al 40"
BA Sz 17.5°
TOc @ Emh___
1338 MC-50. 5460 @ 1,075immD
Bit Sizp 12.375"
TOC & Surincs
968", MC-50,408 @ 530 MD
BASizeBS"
xoP = 3855 D
10 Dog OLS
Land @ [ 8488 nmD
83inTVD
51727, P-110, 200 134981t MD
L smsinTv

07/04/2014



4708510094

Well 515276 (PEN15H7)

EQT Production
Pennsboro Asbevah 333
Ritchie West Virgina Vertical Section 5080
TVD Depth Formation
(feet) Tops (TVD} Hole Size
o L r (inches)
24
250
500"
7500
Base Fresh Water [1r]
1.000° Baza Rod Rock 1040 {10007) 17172
1,250
1.500'
1,750 Maxton s - 1Ten
Big Lima 157 - 38
2.000° Big njun o1 - T (20007
2,250°
Welr s - N
2,500 “Gardz 2530 - FEdo
-Fifty foat arme - e
2,750 =Thiny foot 2601 - 2004
-Gordon 2014 - 2090
3,000° Forth Sand 2006 - 010 (3000)
-Bayard 314 - 304
32508
Warten w4 - Isn
3,500 -Bpaecchley 3545 - 3007
3,750
4,000 (40007}
-BaMown A 4193 - 434A
42508
4,500 -Ritey asE0 - 4B
4,750
“Honzon A951 - T4
5,000 (5000)
Moxandor s - 5239
5,250
Int. eng pt £330 ‘ 1238
5,500" ~Soryea 6165 - 130
Middlegax Eng - s
5,750 Geneseo 5 - 66
-Genssen s . am KOP @ 3,956
6,000 ~Tully 6353 - e (GOOO)
-Hamion 6363 - @M
6,250 Marcetius top bagd N T R T e
Targed bnside Marcalius s .Vp“a ..mr.ﬂl H\nw..n R T T Bz
6,500" Marcellus Bottom eaz RSk
Landcurve @ 6,395 NTVD Est.TO@ 6395 hTvVD
Proposed Well Wark: 8,488' NMD 13,498 MMD
Drill and lete o new h weilin the
The vertical drill to go down to an approximate depth of 3956'. W e "

Then kick off the horizontal leg Into the Marcellus using a stick water frac.

5,010' It Lateral

Conductor

Surfare

Intermediate

Producticn Casing

Size Wi (pp!)/Grade
(inches)

1338 S4a/MC-50

-
4L

gsm8 408MMC-50

512 208/P-110

07/04/2014
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Co ,f . L,}g‘- . e i page

TAYLORLEASEPENTS | 3
WY 515275, WV 515276, Wy 518277~~~
WY 515278 & WV 515270 WELL PAD} -/

% P Spai

iy

s X

: ) ok
NOTE: SEE SITE PLAN |.

PEN15 FOR COMPLETE >
CONSTRUCTION &

EROSION & SEDIMENT Al
CONTROL DETAILS. |- o

r Propo: PENIS WV 515275,
15277, WV 515278 & WV 515279

Not To Scale

NOTE: SEE SITE PLAN b L
PEN15 FOR COMPLETE i 5 07/04/204 4
CONSTRUCTION & < - N
EROSION & SEDIMENT it
CONTROL DETAILS. SCALE: 1"=500'
; ' o 500' 1000°
et - TOPO SECTION OF PENNSBORO 7.5 E
Yl e [ . &} USGS TOPO QUADRANGLE
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FORM_WW 6 |

My

2" IRON PIPE (9)

-

4 __._%-—’

-

7919

_FORM_Ww - : ==
EQT PRODUCTION COMPANY [\, —-- | _ _ BOUTOMHOLE” 7 ~~ LATHUDE 3o"17 30
TAYLOR LEASE hAE [ NOTES ON SURVEY
1. TES TO WELLS, CORNERS AND REFERENCES AREC
1,600 ACRES + BASED ON GRID WORTH FOR THE WV STATE PLANE O
COORDINATE SYSTEM NORTH ZONE NAD '27. n
WELL NO. WV 515276 [CouBD B O
(S.P.C. NORTH ZONE) (UTM(M) ZONE 17 NORTH) W‘,mmml ,"“""mcmm'” 3
M o O @
NAD?27 S.P.C.(FT) N.280,805.1 E. 1,589,040.8 'SOUARE FEE) ORw
NAD'27 GEO. LAT-(N) 39.261861 LONG-(W) 80.951434 FOUND WITHIN 625 FEET OF OO
NAD'83 UTM (M)  N. 4,345,846.3 E. 504,204.4 L/ j REETHERD: E
LANDING POINT = \.,‘;_‘::V/“ 2N - o - ]
NAD27 S.P.C.(FT) N.282,119.6 E. 1,501,695.1 BBz o B A Brahs 7NN 8
NAD27 GEO. LAT-(N) 39.265567 LONG-W)80.942135 | 225 1 "2/  \ g NS, S 7914/ N =
NADB3UTM (M) N.4,3462603  E.505,006.4 a6z L ot v\ P R o
L) ¥ . "’3"‘ b N \ ,l F = \ "&(}‘ Q .‘,‘\.-' 2 Y\fﬁ '__.’J \.
BOTTOM HOLE 77 LA N et / \15,(-»" i Iy 7229
NAD'27 S.P.C.(FT) N, 286,660,2 E. 1,589,577.8 e Sy _-X S g '*o‘fﬁ./ / e}
NAD27 GEO.  LAT-(N) 39.277958 LONG-(W) 80.948871 | -~ R ,f\if‘%‘};o S
. * £y ’ /
NADS3 UTM (M) E. 504,338.3 \: &5 A \”T;Q,\ng» / gﬂ J
. # ! w
O 1 \ ST Z S
’ [ o
1457 peese HENDERSON > \ (-_,,Li\/ EEAT S VIRGINIA COTTRILL
£ % 84 35 ACRES:
- M:_l:‘:‘ .;CR_ES: T™M 26-56 3
e 6=

FOUND ™ \\ HENDERSON =i \\‘\. R
TRy R 12 67 ACRES: ‘;*-‘(\\\-"“--.‘-_ A
E 3 /{ /i R ‘\\“n““‘u‘_‘_‘- -
& i {7970 S T - oaa
/ Sl ~ Lo
& 2 o 9 LT VIRGINIA COTTRILL
- 3 f o ST 57.63 ACRES+
2965 \_ A S T™ 26-56 |
NS \9{9 -~ Ssy
D\ %~ 79295y
P~ &™) 77 VIRGINIA COTTRILL !
i RN 105,03 ACRES= <L
8387 RICHARD HALL ST 1 L) i
BERNARD v ! 3350 <.
79 ACRES#+ S i ..»G‘:”’ﬁ_q"
: - ""”—’

NANCY R. HARMS

HOWARD K. &

2290 ACRES: _.

-

A=

S -
SEE REFERENCE i e %\--"&E”—' ,,,i}' ® g ~o
BOXFORAPL.#'S . _- 78730¢ AESEA# TN o, 7/ 255 ACRES: S~ _
{}' 7 = i ! gg,%" - TM3104 S
ﬁ" P
Q o\  REFERENCES
2146  {} WELLNO. - ¥ S \WOODS
877 WV 515276° 7884 il W LEWISRE.
o 9426 129339 T~ COTTRILLET AL i
3330 T 1634 ACRES* -
& 9225 DEWAYNER & SN AR
JUDITH D. BRITTON SAMMUALC 56°02' W
140421 ACRES+ \ HAMMETT ET AL 80.00'
7892 ™ 3102 7884 -, 110,637 ACRES: :
{} | A|THOMAS A & D. DIANE McCULLOUGH | 127 AC+ |TM 26-182 7
|| B|CLARIND & CAROLYNJ. DAVIS 5453 AC+|TM 26-18.1
I C|CLARIN D & CAROLYN J. DAVIS 1855 AC| TM26-18 |
Professional Energy Consultants D|KARL E & KARENM KNUTSEN 1435 AC= | TM 43A-14
ASHASION OF BT LSO E [HAROLD L. & GLORIA A SHIVE 2897 ACE| T™M 26-178
——— survmiors 'F |HAROLD L_& GLORIA A SHIVE 2162 AC=| TM 26-179]
ﬂs Ees G|RICHARD C_& DONNA M _OWENS 2110 ACE [TM26-17.10 FIG-WY 518279 1" = 200
r———— PFROJECT MGMT. u\ll"ll““’ = _—— =
o S i SUORY A g,  (+)DENOTES LOCATION OF WELL ON UNITED
| THE UNDERSIGNED, HEREBY CERTIFY THAT > CPGEN 3%(,",, STATES TOPOGRAPHIC MAPS.
THIS PLAT IS CORRECT TO THE BEST OF MY S 4§? A\ 'S'Q, A% DATE___ JANUARY 10 20 _14
KNOWLEDGE AND BELIEF AND SHOWS ALL S AT =
THE INFORMATION REQUIRED BY LAW AND S ! No. 677 : = REVISED 20
THE REGULATIONS ISSUED AND PRESCRIBED Shk: ki
BY THE DIVISION OF ENVIRONMENTAL PROT: ) :,.%STATE O;QV__: P 0:;”70“3 WELL NO. WV 515276
/ 2%, %o RO AN S
P.S. 2 VP YIRG @ & WELL —_ —
677 '1,0\98}."‘““'"5\3?’4 - NO. 47 <3 S’- / 0094/ M’
“,, ONAL ° STATE COUNTY PERM
MINIMUM DEGREE LT
OF ACCURACY 11200 FILE NO. 7496P515276 STATE OF WEST VIRGINIA
SCALE 1" = 1000 DIVISION OF ENVIRONMENTAL PROTECTION
PROVEN SOURCE
OF ELEVATION DGPS (SURVEY GRADE TIE TO CORS NETWORK) OFFICE OF OIL AND GAS
WELL LIQUID WASTE IF
TYPE: OIL ____ GAS_X _ INJECTION_ __ DISPOSAL __ "GAS"PRODUCTION_X _ STORAGE __ DEEP____ SHALLOW__ X
LOCATION :
ELEVATION __ 1.119' (PAD ELEVATION)  WATERSHED ___ LONG RUN OF NORTH FORK HUGHES RIVER =
DISTRICT CLAY COUNTY RITCHIE QUADRANGLE PENNSBORO 7.5' 8
SURFACE OWNER __ DEWAYNE BRITTON ET UX ACREAGE 140.421 %
PROPOSED WORK : 105804 &
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 o
ESTIMATED DEPTH 395 T z
= |

WELL OPERATOR EQT PRODUCTION COMPANY

DESIGNATED AGENT REX C. RAY

ADDRESS _115 PROFESSIONAL PLACE

ADDRESS 115 PROFESSIONAL PLACE _P.O. BOX 280
ﬂ BRIDGEPORT, WV 26330

BRIDGEPORT, WV 26330






