dep

west virginia department of environmental protection

OfTice 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 8510093 , Well #: 515275
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.

Sincerely,

w3

_ﬁ;( Gene Smith
Regulatory/Compliance 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 ofi47-08510093, 08510094, 08510095, 08510096, 08510097

Dear Mr. Smith,

EQT would like to modify the depth of the fresh water casing (13 3/8") from 973" to 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,

il JZ

Vicki Roark
Permitting Supervisor-WV

Enc.

EQT Production 115 Prolessional Place | P.O. Box 280 | Bridgeport, WV 26330 07/04/2014
T 304.848.0000 | F304.848.0040 | www.eql.com
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STATE OF WEST VIRGINIA 47 0 8 5 1 0 0 9 3

DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OlL AND GAS
W.VA. CODE §22-6A - WELL WORK PERMIT APPLICATION

1) Well Operator; _EQT Production Company [ | 085 | 1 | 539 |
Operator D County District Quadrangle
2) Operator's Well Number: 515275 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 - oil Underground Storage
Other
(b) I 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 Marceilus at a dapth of 6385' with the anticipated thickness ta be 50 feet and anticipated larget pressure 0f 4176 PSI

8) Proposed Total Vertical Depth: 6,395

9) Formation at Total Vertical Depth: Marcellus

10) Proposed Total Measured Depth 14,326

11) Proposed Horizontal Leg Length 4,710

12) Approximate Fresh Water Strata Depths: 83, 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 Vold (coal mine, karst, other): None reported

17)Does proposed well location contain coal seams directly overlying or
adjacent to an active mine?
(a) }f Yes, provide Mine info: Name:
Dapth:
Seam:
Owner:

Page 10f 3

RECEIVED
Office of Gil and Gas

APR 0 8 2014

vyv Department of
Environmental Protection

07/04/2014
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(3/13)
CASING AND TUBING PROGRAM
18)
TYPE Size New Grade w ar FOOTAGE; INTEAVALS; CEMENT:
of it. for Biilling Left in Wel Fill- up (Cu.Ft.)
Used

Conductor 20 New MC-50 81 40 40 38 C.T.S.
Fresh Water 1338 New MC-50 54 1,075 1,075 931 C.T.S.
Coal - - - . - . _
ilnlelmediale 95/8 Naw MC-50 40 5,330 5,330 2,092 C.T.S.
IProduclion 51/2 New P-110 20 14,326 14,326 See Note 1
Tubing 238 J-55 46 haid "1;";;:;;" s
Liners

TYPE Sizg Wellbote Wall Burst Cement Cemenl Yield

Diameter ickness Pressure Twpe ey, W)

Conductor 20 24 0.375 - Construction 1.18

Fresh Water 1338 17 112 0.38 2,480 1 1.2

Coal - - - - - -
Intermadiale 95/8 123/8 0.395 3,500 1 1.24
Praduction 512 at2 0.361 12,640 - 1.27/1.86
Tubing

|Liners

Packers

Kind; N/A

Sizes: N/A

Depths Set: N/A

Note 1: £QT plans to bring the TOC on the production casing cement job 1,000° above kick off point, which is at
teast 500" above the shallowest production zone, o aveid communicalion.

Page2al 3
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(313)

18} Bascribe proposed well work, including the drilling and plugging back of any pilot hole:

Dl and complote & new hor ) wall in the Marceflus Formation. The voartical dstll to go down to an approximale depth of 36820

Then kick off the horlzontal leg Into the Marcellus using a slick water frac.

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

Hydraulic tracturing is completed in accordance with state regulations using water racycled from previcusly fractured wells and obtakned from

freshwalar sources. This water Is mixed with sand and a small percentage (lss than 0.3%) of chemicals (including 15% Hydrechloric acid,
geling agent, gel breaker, friction reducar, blocide, and scale inhibitor), referred to in the industry as a "stickwater” completion. Maximum
anlicipated treating pressures afe expected to average approximately 8500 psl, maximum anticipated ireafinp rates are expacted to average
approximately 100 bpm. Stage lengths vary from 150 to 300 feel. Average approximately 200,000 barrels of water per stage. Sand slzes
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 Disturbance

22) Area to 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 centrallzers— 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% Calclum Chioride
Used to speed the setting of cement slurries.

0.4% flake. Loss Circulation Materia) (LCM) is used fo combat the loss of the cement slurry to a thief zone.

e 1 Cement): 0-3% Calclum Chloride. Salt is used in shallow, low temperature formations to speed the setting of cement
slurries. 0.4% fiake. Loss Circulation Material (LCM) is used to combat the loss of whole drilling fluid or cement slurry {not lillrate)
to a thlef zone.

Production:

I.egg (Jype 1 Cgmegtl: 0.2-0.7% l.Igm;sulfonate {Retarder). Lengthens thickening time.

0.3% CFR (dispersant). Makes cement easier to mix.

Ta]l !m; H Cemegt!z 0.25-0.40% Lignosulfonate {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 (fiuid loss). Reduces amount of water lost to formation.

25) Proposed borehgle conditioning procedures. Surface: Circulate hole clean (Approximately 30-45 minutes) rotating & rec! rocatin

cne full joint until cultings diminish at surface. When cuttings returning to surface diminish, continue to circulate an additional 5
minutes. To ensura that there Is no fill, shost trip two stands with no circulation. If there is fill, bring compressors back on
and circulate hole clean. A constant rate of higher than expected cultings volume likely indicates washouts that will not clean up.

w‘ Circulate hofe clean {Approximately 30-45 minutes) rotating & reciprocating one full joint until cuttings diminish at

surface. When cuttings returning o surface diminish, continue to circulate an additional 5 minutes. If foam drilling, 1o enhance

hole cleaning use a soap sweep or Increase injection rate & toam conceniration.

groducg!on: 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 cullings coming across

the shakers every 15 minutes.

/

*Note: Attach additional sheets as needed. (/

Page3of 3

07/04/2014



470851009 3moD

Well Schemotic
EQT Production
Wott Hamo Etsvation KB:
Caunty Target
Stato Prospect
Azimuth
Vertical Section
0 - - . -0
V4| [\Y Hota St 24° - 20 Conductor ot 40
1 B1SR17.5°
500" — ; — 500°
70C @ Surtaco
873 Fresh Water Base 1237, MC-60. 54.50 o [__ 1078 MD
. - _ , B4 Stz0 12.375°
1.600" = 4 040 Baso Aed Rock a N 1.000
1,500' — - 1,500"
1,748° Maxion
s 1,967' BigLlme N
2000° = 070" Bip tnjun 2,000
2.375' Weir
2500°= 5580 -Gantz 2500
2719 -Fifty foot
2,801' -Thirty foot '
. 2.844' -Gordon .
3000 = 926 -Forth Sand 3.0c0
3,114' -Bayard ;
3.464' -Warmen
3.500 3,545' -Speechley 3500
4,000' — - 4,000
3929 -Balitown A
4,500" =— 4560° -Piey — 4,500
5.000° — 4951° -Benson — 5,000°
5,211 -Alexandor
5,330' int. csgp! Vi
5.500" — — 5,500
6.105' -Sonyea
6.218' -Middlesex
6.275° -Genesee
. __ 6. — 6.000'
8,000 6,326° -Geneseo
6,353 -Tully XOP o[ (13,820 ft MO
6,368 -Hamilion 100eg OLS
6374 -Marcefllus
6.500° — 6424’ Onandaga Vi N — 6.500° Lang 0 [Tz
S ¥/2°, P-110, 209} 33,
7.000" = - 7,000°
7.500" — - 7,500°
B.000" — — 8,000

07/04/2014
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275 (PEN15HEB)

_ West Virgina Vortical Soctuon| 8872

TVD Depth Formation
(teat} Tops (TVE

y | |

250

1,000 hine Pa ek (L= (1000 ]

2000 Mot ot L e (2000)

3000 Tontti St ) 29I (2000}

3750

4000 (4000)
4250

& &0

5,000 (6000)

5.250 o y k

5 500 ; p

5750 ] = 1338
G 3 Vil KOFP @ 3,820
6,000 Tudy (=% (60007

Targe! bnssde Maryalm (10
Lo vl D ot '

6500

Land corve @ 7RSS “nTVD Fst. TD @ [ B35 1vD
Preposed Well Vo L8118 _ruD | 3326 | MD
Dril and complete & now horzonial wed n e Marcebus lormation s
The vorical ol 12 go dawn 12 8n approxsmate depth of 3620 "
Then kuchk off te horzontal leg e the Marcelius using a shoh wator fac. [ 470 h Lesersd

Casing

Type

Conaetor

Surtace

ntermecate

Frogeton (ating

1233

Wi (ppfiGrade

SC Lo

2080 50

200P 110
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“TAYLOR LEASE PEN 15 47085100

| WV 515275, WV 515276, WV 515277 |

WV 515278 & WV 515279 WELL PAD |

——

CONSTRUCTION &

NOTE: SEE SITE PLAN
PEN15 FOR COMPLETE

EROSION & SEDIMENT

Professional Energy Consultants

ADMSON OF SMITH LAND SURVEYING, INC

- SLS

SURVEYORS
ENGINEERS
ENVIRONMENTAL
PROJECT MGMT.

2 ,;L-— (301) a62.5634 WV SLSSURVEYS.COM
DRAWN BY FILE NO. DATE CADD FILE:
K.D.W. 7496 01-31-14 TAGEREC~PEN15.dwg

TOPO SECTION OF PENNSBORO 7.5
USGS TOPO QUADRANGLE

4

CONTROL DETAILS.
] S i ot
'
iy
Zad t..' -.‘{
i i
d &
e
'1;.'-' e “.
i'_lp
ll< . 1
i (i
f
q |
Not To Scale B
\ aeCEWVBY] 1@12014
i XL ) 3 Tk .-4'.“
NOTE: SEE SITE PLAN | Office ™ i
PEN15 FOR COMPLETE |~ 398108k
CONSTRUCTION & A ot
EROSION & SEDIMENT A EAMIO
CONTROL DETALS. | rSCALEso: r500
rEVitont '

1000

p=so=r—
s

———




FORM WW 6 [ 9,832'
EQT PRODUCTION COMPANY S LATITUDE 3g*17'30°
TAYLOR LEASE NOTES ON_SURVEY
1. TIES TO WELLS, CORNERS AND ¢
1,600 ACRES = , BASED ON GRID FORTH FOR THE WV STATE PLANE S
SYSTEM NAD '27. i
WELL NO. WV 515275 PR o
(S.P.C. NORTH ZONE) (UTM(M) ZONE 17 NORTH) WATER WELLS WERE FOUND WITHIN 250 &
NAD?27 SP.C.(FT) N.280,796.7 E. 1.589,0532 "IGREATER, ThN ‘2600 N&mm
NAD?27 GEO. LAT-(N) 39.261832 LONG-(W) 80.951380 OWELLINGS WERE FOUND WITHIN 625 FEET OF  Q
NADB3UTM (M) N.43458438  E.5042083 e B
LANDING POINT . " e [0}
NAD27 S.P.C.(FT) N.281,867.6 E. 1,502,648.7 TR 37 VAN 5
NAD'27 GEO, LAT-(N) 39.265212 LONG-(W) 80.938759 N ot L ‘~ -
NAD'B3UTM (M)  N.4,3462188  E.505,297.7 '~
BOTTOM HOLE 7229
NAD'27 S.P.C.(FT) N.286,236.3 E. 1,590,858.2 0
NAD?27 GEO. LAT-(N) 39.276843 LONG-(W) 80.846031
NADB3 UTM (M) N.4347,5092  E.504,669.6 !
S N
~a Ao e (=]
i ”“‘\Il 205 T WL REESE HENDERSON ‘{?% / \ YIROINIA COTTRILL [i
< 2\————= o Shas SE D % ; 8435 ACRES:
%\ \ ‘\\\ \\\;‘:-‘_,__ Bt 64.416 ACRES* \ d‘é \ hefne
3 : \ \°- \
2* IRONPIPE(gy~ " T DN\a 78574
FOUND /™% "N\  HENDERSON \ O RN
z - 1\:;\\\“ 12.67 ACRES* \\ \ o
4 ,./ 2 . {37970 S e
= & \ TRy - ~ATVIRGINIA COTTRILL
: "' N v ) 5763 ACRES:
2965 ST 1\ \ T™ 26-56.1
e % .’ /! \_
: r A
8387 RICHARD HALL Ko : 3 VIRGINIA COTTRILL 4"“'-'\.
ERNARD T : & SN, 10503 ACRES: / ;
: N T 3_ ~., TM2655 [
A T e \ Sarl —d
E/ " howaroka | ‘ﬂ""@i.ir“"'ﬁd7
- f | -
NANCY R HARMS | e
2290 ACRES: II =
s e 7873 it
7875.% *J T A S
=] 39 ACR =T S 255 ACRES+
By ';'"”‘- i M‘_ )E’N’- Gl TM31-08_ 7 S~a_
v Co - ‘...___ -
I,{éwﬁ “\Eﬁ%‘g’i\.‘, R T ouN® T /REFEHENCES
WELLNO. .- T - S wo00S
737‘? WV 515275 “7884 9{236 o *o o2 7 g eh -
WESis? 2Ry N 56°02', W
N ¢ 134.78 ce®
DEWAYNER & =\
JUDITH D, BRITTON & SAMMUAL C H5(9933),
140 421 ACRES= 7884 \ HAMMETT ET AL
™ 31-02 {:} N 110.637 ACRES+
i A|THOMAS A & D_DIANE McCULLOUGH [153 AC+ [TM 26-18.5
! B | THOMAS A & D DIANE MCULLOUGH |12 56 AC: TM26-184 PEN 15 WELLS
Energy Consultants C|THOMAS A_& D DIANE MeCULLOUGH |17 24 ACE [TM 26-183 HE-WV 515275
T et et D|THOMAS A & D DIANE McCULLOUGH | 12.7 AC: |TM 26-182 H7-WV 515276 {\ap
= — E |CLARIN D. & CAROLYN ] DAVIS 5453 AC: |TM 26-18.1 HB-WV 515277
sl F |CLARIND. & CAROLYNJ. DAVIS 1855 AC:| TM 26-18 H9-WV 615278 - 3
I ﬂ' AN IRONMITAL HI10-WV 515279 1" = 200
PROJECT M \\“ullllll':“r
] : ?\'Y A 'f,, (+) DENOTES LOCATION OF WELL ON UNITED
| THE UNDERSIGNED, HEREBY CERTIFY THAT \Q\ GEN '/"'a‘ STATES TOPOGRAPHIC MAPS.
THIS PLAT IS CORRECT TO THE BEST OF MY S ¥y % A%  DATE___ JANUARY 10 20 _14
KNOWLEDGE AND BELIEF AND SHOWS ALL <R ¢- - —
THE INFORMATION REQUIRED BY LAW AND S ! No. 677 : = REVISED 20
THE REGULATIONS ISSUED AND PRESCRIBED =k kS
BY THE DIVISION OF ENVIRONMENTALPROTECTION. % = * STATE. OF g &3 OKEIRATORS W1 NO- WV 519279
' ') 2 0. %% WA S :
P.S /) % B P YRGS @ & WELL = i =
o7 sl ot (A . / %, C8gy g & NO. 47 ] (6093 A
Z 7 "1, ONAL > (W STATE COUNTY
MINIMUM DEGREE = dol LT o ; =
OF ACCURACY 17200 FILE NO. 7496P515275 STATE OF WEST VIRGINIA £
Bl e SCALE 17 = 1000° DIVISION OF ENVIRONMENTAL PROTECTION [*§
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 A
DISTRICT CLAY COUNTY RITCHIE QUADRANGLE PENNSBORO 7.5' 8
SURFACE OWNER . DEWAYNE BRITTON ET UX ACREAGE 140.421 g
ROYALTY OWNER —E.R. TAYLOR HEIRS ACREAGE 1,600+ fE
PROPOSED WORK : 105804 5
DRILL X CONVERT. DRILLDEEPER______ REDRILL__  FRACTURE OR STIMULATE___X___ PLUG OFF OLD
FORMATION_____ PERFORATE NEW FORMATION____  PLUG AND ABANDON__ CLEAN OUT AND REFLUG OTHER
PHYSICAL CHANGE IN WELL (SPECIFY) TARGET FORMATION MARCELLUS o
ESTIMATEDDEPTH___ 2 39 8 TUD 2
5
WELL OPERATOR EQT PRODUCTION COMPANY DESIGNATED AGENT REX C. RAY
ADDRESS 115 PROFESSIONAL PLACE _P.0. BOX 280 ADDRESS _115 PROFESSIONAL PLACE

BRIDGEPORT, WV 26330

&

BRIDGEPORT, WV 26330






