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

1) Well Operator:  EQT Production Company | | 103 [ 4 | 254 |
Operator ID County District Quadrangle
2) Operator's Well Number: 514562 Well Pad Name: BIG367
3) Farm Name/Surface Owner : Dencil Henthorn &t al Public Road Access: Rt 74
4) Elevation, current ground: 1,475.5 Elevation, proposed post-construction: 1,442.9
5) Well Type: (a) Gas . Oil 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 7574' with the anticipated thickness to be 56 feet and anticipated target pressure of 4801 PSI|

8) Proposed Total Vertical Depth: 7,574

9) Formation at Total Vertical Depth: Marcellus

10) Proposed Total Measured Depth 12,168

11) Proposed Horizontal Leg Length 2,782

12) Approximate Fresh Water Strata Depths: 433, 478, 705

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

14) Approximate Saltwater Depths: 1965, 2130, 2168

15) Approximate Coal Seam Depths:

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:
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WW - 6B
(3/13)
CASING AND TUBING PROGRAM -
18)
TYPE Size New Grade Weiaght per FOOTAGE: INTERVALS: CEMENT:
or ft. for Drilling Left in Well Fill- up (Cu.Ft.)
Used
Conductor 26 New MC-50 77 80 80 98 C.T.S.
Fresh Water 13 3/8 New MC-50 54 956 956 832 C.T.S.
Coal
Intermediate 95/8 New MC-50 40 2,900 2,900 1,134 C.T.S.
Production 51/2 New P-110 20 12,168 12,168 See Note 1
Tubing 23/8 J-55 4.6 Mey m;ggw‘:‘g' be sat
Liners
TYPE Size Wellbore Wall Burst Cement Cement Yield
Diameter Thickness Pressure Type (cu. ft./k)
Conductor 26 0.312 - Construction 1.18
Fresh Watar 133/8 17 172 0.38 2,480 * See Note 2 1.21
Coal
Intermediate 95/8 123/8 0.395 3,590 * See Note 2 1.21
Production 51/2 0.361 12,640 . 1.27/1.86
Tubing
Liners
Packers
Kind: N/A
Sizes: N/A
Depths Set: N/A

Note 1: EQT plans to bring the TOC on the production casing cement job 1,000° above kick off point, which is at
least 500’ above the shallowest production zone, to avoid communication.

Note 2: Reference Variance 2014-17.
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(3/13)
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 the vertical drill to ge down 1o an approximate depth of 4693

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:

Hydraulic fracturing is completed in accordance with state regulations using water recycled from previously fractured wells and obtained from
freshwater sources. This waler Is mixed with sand and a small percentage (less than 0.3%) of chemicals (including 15% Hydrochloric acid,
geling agent, gel breaker, friction reducer, biccide, and scale Inhibitor), referred to in the induslry as 2 “slickwater” completion. Maximum
anticipated treating pressures are expected o average approximately 8500 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): 16.2 +

22) Area to be disturbed for well pad only, less access road (acres): 15.42 +
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 o 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 slurries.

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

Intermediate (Type 1 Cement): 0-3% Calcium Chloride. Salt is used in shallow, low temperature formations to speed the setting of cement
slurries. 0,4% flake. Loss Circulation Material (LCM) is used to combat the loss of whole drilling fluid or cement slurry (not filtrate)

1o 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.
Tail (Type H Cement!: 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 (fluid loss). Reduces amount of water lost to formation.

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

one full joint 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 there is fill, bring compressors back on

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

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

surface. When cuttings returning to surface diminish, continue to circulate an additional 5§ minutes. It foam drilling, to enhance

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

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.

*Note: Attach additional sheets as needed.
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H1-REC PLAN

LAYOUT:

Olam

12/19/2013 — 10
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BIG RUN 7.5'. WV QUAD MAP

PLOT DATE/TIME

\030-2259 EQT BIG367 Well Pad and Access Rd\Drawing\s—well hole rec plan.dwg
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CAD FILE

2.Trees ond slash will be cleored os necessary
befors any proposed road, drill pad or pipeline
construction begins. Any residue moteriols
ovailoble from clearing will be windrowed below the
anlicipated Ml outslope(s) to intercept ond retain
sediment from the disturbed oreas. Silt fence will
be odditionally installed cs shown on the
Reclametion Plan. Al morketoble timber above 6°
will be cut ond stocked in oreas adjocent to
operotions for eventucl removol.

3,All roods shown on reclamotion plan are identified
or oither existing or new construction. Unless
otherwise noted oll occess roods whether existing
or new shaoll be maintoined In occordance with WV
D.E.P. Office of Oil ond Ges Erosicn ond Sediment
Control BMP Field Monual os revised 2/098.
Entrances upon county/state roods shall be
maintoined in accordance with WV D.O.T.
requlgtions, however, seporote permits moy be
further required by the WV D.0.T. Existing roeds
will be upgroded with odditional stone os

y. Newly tructed access roads will

be stobllized with stone as necessary for Ingress
ond egress to the drill site.

4.All culvert pipes Installed will be a minimum of
12" In diameter with fength determined by field
conditions.  All Installed ond existing culvert pipes
will be accompanied by an entronce sump, new
culverts instolled ot on ongle to ensure proper
flow and protected from erosian and
sedimentation using large rocks, rip=rap or other
sediment control devices including the plocement
of hay bales ot the sump inlet ond outlet. Al
ditehes wil ba maintained es required during the
construction, drilling, completien and reclamation
phases of this operation as required by the WV
D.EP. Office of Oil and Gas Erosion and Sediment
Control BMP Fiald Monual, Stermwater from the

ditches and culvert pipes will be directed to stable

naturel vegstative oreas. During reclomation ol
water bars necessory for erosion and
sedimentation control will be installed.

5.All cut end fill slopes wil be immediately
stabllized, seeded ond mulched ofter construction.

6.All existing utilities within the construction oreo
will be Identified, marked and If necessory
relocoted by the controctor or company.

7.Earthwork contractors are responsible for
notification to the operator and inspector prier to
any deviotion from this plan.
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GENERAL NOTE sl s
1.This drowing is a schematic representation of the U e . i JES. SERp
proposed well site and gccess rood, Proposed T L e NMET
structures such os well site pod, drilling pit, ;}}{:‘.& = T C.R74
roadway, culverts, ereslan end sediment control G'ﬂz‘;-.&.
barriers, etc., ore shown In approximote ,/’ T,
pre—planning configurations. / "'E-"""—“*“-’-‘-‘l-&
/ TANK 0

NOTE:
EG= EXISTING GRADE
ECG= ESTIMATED CONSTRUCTION GRADE
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