west virginia depariment of environmenial protection

Office of Oil and Gas Jim Justice, Governor
601 57 Sireet, S.E. Austin Caperton, Cabinet Secretary
Charleston, WV 25304 www.dep.wv.gov

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

PERMIT MODIFICATION APPROVAL
Horizontal 6A / Horizontal 6A Well - 1

EQT PRODUCTION COMPANY
120 PROFESSIONAL PLACE
BUILDING II

BRIDGEPORT, WV 26330

Re:  Permit Modification Approval for 514096
47-017-06765-00-00

Changing Intermediate Cement Type

EQT PRODUCTION COMPANY

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.

If there are any questions, please feel free to contact me at (304) 926- 0450.

James A/ Martin
Chief

Operator’s Well Number: 514096

Farm Name: HENDERSON, JUSTIN L.

U.S. WELL NUMBER: 47-017-06765-00-00
Horizontal 6A / Horizontal 6A Well - 1

Date Issued: 1/20/2017

Promoting a healthy environment.

01/27/2017
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October 11, 2016

Mr. Gene Smith

West Virginia Department of Environmental Protection
Office of Oil and Gas

601 57th Street SE

Charleston, WV 25304

Re: Modification of 47-017-06765

Dear Mr. Smith,

Enclosed is a Page 3 of 6B and cement variance. The intermediate cement type is being
changed on this well. Please insert these changes into the permit on file at the WVDEP,

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

Vicki Roark
Permitting Supervisor-WV

Enc.

EQT Production 115 Professional Place | P.O. Box 280 | Bridgeport, WV 26330 01/27/2017
T 304.848.0000 | F 304.848.0040 | www.eqt.com



YV VY - OB APINO. 47 - 017 - 6763
(10/14) CPERATOR WELL NO. 514096
Well Pad Name: OXF159

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

Drili and complete a new horizontal well in the Marcellus Formation. Drill the vertical to an approximate

depth of 3399". Kick off an driil curve. Drill the lateral in the Marcellus. Cement casing.

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

Hydraulic fracturing is completed In accordance with state regulations using water racycled from previously fracturad wells and obtalned from
freshwater sources. This water Is mixed with sand and a small percentage (less than 0.8%) of chemicals {including 15% Hydrochioric acid,

?emg agent, gel breaker, friction reducer, biocide, and scale inhibitor), referred to in the Industry as a “slickwater” completion. Maximum
anticipated internal casing pressure Is expacted to average approximatsly 8500 psi, maximum anticipated trealing rates are expected to average
approximately 100 bpm. Stage lengths vary from 150 to 300 feet. Averags approximately 200,000 barrels of water per stage. Sand sizes
vary from 100 mesh to 20/40 mash. Average approximately 200,000 pounds of sand per stage.

21) Total area to be disturbed, including roads, stockpile area, pits, efc, (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.

* Surfaco: 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 coment type. Surface {Type 1 Cement}: 0-3% Calcium Chloride
Used to speed the setting of cement slurries, .
0.4% flake. | 0ss Circulation Material {LCM} is used to combat the loss of the coment slurry to a thief zone.

Intermediate {Type 1 Cement):

CB-AFW(OneCem) with 0.8% CFL-330 (Fiuid loss) and 0.4% CDF-100P (defoamer)

Production:

Lead (Type 1 Cement): 0.2-0.7% Lignosuifonate {Retarder). Lengthens thickening time.

0.3% CFR (disporsant). Makes coment casier to mix.

JTail (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: Gircutate hole clean {Approximately 30-45 minutes) rotating & reciprocating

one full joint until cuttings diminish at surface. When cuitings 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 cuftings returning to surface diminish, continue to circulate an additional 5 minutes. if 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. I FEET e
i v

*Note: Attach additional sheets as needed.
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west virginia department of environmental protection

Office of Oi} and Gas Earl Ray Tomblin, Governor
601 57 Street, S.E. Randy C. Huffman, Cabinet Secretary
Charleston, WV 25304 www.dep.wv.gov

Phone: (304) 926-0450; Fax: (304) 926-0452
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DEFARTMENT OF ENVIRONMENTAL PROTECTION
STATE OF WEST VIRGINIA

I THE MATTER OF A VARIANCE FROM )
LEGISLATIVE RULE 35CSRe, )
SECTION 9.2.11.2, )
RELATING TO THE CEMENTING )
OF OIL AND GAS WELLS )

REPORT OF THE OFFICE
In response to industry requests, the West Virginia Department of Environmental

Protection, Office of Oil and Gas, has reviewed the proposed use of the Lafarge OneCem cement
blend (OneCem) on the coal, intermediate and production casing strings.

FINDINGS CF FACT

1. On July 24, 2015, EQT Production Company (EQT) submitted a variance request for the
use of OneCem, from Legislative Rule 35CSRS, Section 9.2.h.2.

2. Laboratory analysis submitted by EQT on July 24, 2015, indicate OneCem meets or
exceeds all other specific requirements found in Legislative Rule 35CSR8, Section 9.2.h.

3. OnMay 13, 2016, the Office of Oil and Gas provided public notice of acceptance of

public comments on the variance request. During the 30-day public comment upt\mod,no “
commenis were received. e e

01/27/2017



CONCLUSIONE OF LAW

Pursuant to Article 6A, Chapter 22 of the Code of West Virginia, the Office of Qil and
Gas has jurisdiction over the subject matter, and the persons interested therein, and jurisdiction to
promulgate the hereinafter prescribed Order.

Pursuant to Legislative Rule 35CSR8, Section 14, the Chief of the Office of Oil and Gas
may grant a variance from any requirement of this rule.
ORDER
It is ordered that the Lafarge OneCem cement blend, referenced in MSDS Version 1.0
issued on April 21, 2014, is approved for use on the coal, intermediate and production casing

strings for well drilling subject to the provisions of Legislative Rule 35CSRS. This approval does
not apply to cementing of freshwater casing strings.

Dated this, the 20th day of July, 2016,

IN THE NAME OF THE STATE OF WEST VIRGINIA

OFFICE OF OIL AND GAS
DEPARTMENT OF ENVIRONMENTAL PROTECTION
OF THE STATE OF WEST VIRGINJA
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