Office of Oil and Gas

601 57" Street, S.E. Austin Caperton, Cabinet Secrel
Charleston, WV 25304

(304) 926-0450

fax: (304) 926-0452 Thursday, August 16, 20

WELL WORK PERMIT
Horizontal 6£/ New Dirill

SWN PRODUCTION COMPANY, LL(
POST OFFICE BOX 123t

SPRING, TX 7739149¢

Re: Permit approval for RUSSELL HERVEY BRK 6}
47-009-00255-00-(

This well work permit is evidence of permission granted to perform the specified well work at the location described
on the attached pages and located on the attached plat, subject to the provisions of Chapter 22 of the West Virginia
Code of 1931, as amended, and all rules and regulations promulgated thereunder, and to any additional specific
conditions and provisions outlined in the pages attached hereto. Notification shall be given by the operator to the
Oil and Gas Inspector at least 24 hours prior to the construction of roads, locations, and/or pits for any permitted
work. In addition, the well operator shall notify the same inspector 24 hours before any actual well work is
commenced and prior to running and cementing casing. Spills or emergency discharges must be promptly reported
by the operator to 1-800-642-3074 and to the Oil and Gas Inspector.

Please be advised that form WR-35, Well Operators Report of Well Work is to be submitted to this office within
90 days of completion of permitted well work, as should form WR-34 Discharge Monitoring Report within 30 days
of discharge of pits, if applicable. Failure to abide by all statutory and regulatory provisions governing all duties
and operations hereunder may result in suspension or revocation of this permit and, in addition, may result in civil
and/or criminal penalties being imposed upon the operators.

Per 35 CSR 4-5.2.g this permit will expire in two (2) years from the issue date unless permitted well work is
commenced. If there are any questions, please feel free to contact me at (304) 926- 0450.

James A. Marti
Chief

Operator’s Well Number: RUSSELL HERVEY BRK 6t
Farm Name: RUSSEL D. HERVE?

U.S. WELL NUMBER: 47-009-00255-00-(
Horizontal 64 New Drill

Date Issued: 8/16/201!

Promoting a healthy environment. 08/17/2018


http://www.dep.wv.gov/
E043201
Stamp


4700900255

API Number:

PERMIT CONDITIONS

West Virginia Code § 22-6A-8(d) allows the Office of Oil and Gas to place specific conditions upon this

permit. Permit conditions have the same effect as law. Failure to adhere to the specified permit
conditions may result in enforcement action.

CONDITIONS

This proposed activity may require permit coverage from the United States Army Corps of Engiheers
(USACE). Through this permit, you are hereby being advised to consult with USACE regarding this proposed
activity. . | .

If the operator encounters an unanticipated void, or an anticipated void at an unanticipated depth, the operator
shall notify the inspector within 24 hours. Modifications to the casing program may be necessary to comply
with W. Va. Code § 22-6A-5a (12), which requires drilling to a minimum depth of thirty feet below the
bottom of the void, and installing a minimum of twenty (20) feet of casing. Under no circumstance should

the operator drill more than one hundred (100) feet below the bottom of the void or install less than twenty

. (20) feet of casing below the bottom of the void.

10.

When compacting fills, each lift before compaction shall not be more than 12 inches in height, and the
moisture content of the fill material shall be within limits as determined by the Standard Proctor Density test
of the actual soils used in specific enginéered fill, ASTM D698, Standard Test Method for Laboratory
Compaction Characteristics of Soil Using Standard Effort, to achieve 95 % compaction of the optimum
density. Each lift shall be tested for compaction, with a minimum of two tests per lift per acre of fill. All test
results shall be maintained on site and available for review.

Operator shall install signage per § 22-6A-8g (6) (B) at all source water locations included in their approved
water management plan within 24 hours of water management plan activation.

Oil and gas water supply wells will be registered with the Office of Oil and Gas and all such wells will be
constructed and plugged in accordance with the standards of the Bureau for Public Health set forth in its
Legislative rule entitled Water Well Regulations, 64 C.S.R. 19. Operator is to contact the Bureau of Public
Health regarding permit requirements. In lieu of plugging, the operator may transfer the well to the surface
owner upon agreement of the parties. All drinking water wells within fifteen hundred feet of the water supply
well shall be flow tested by the operator upon request of the drinking well owner prior to operating the water
supply well.

Pursuant to the requirements pertaining to the sampling of domestic water supply wells/springs the operator
shall, no later than thirty (30) days after receipt of analytical data provide a written copy to the Chief and any
of the users who may have requested such analyses. ’

24 bours prior to the initiation of the completion process the operator shall notify the Chief or his designee.

During the completion process the operator shall monitor annular pressures and report any anomaly noticed to
the chief or his designee immediately. S

If any explosion or other accident causing loss of life or serious personal injury occurs in or about a well or
well work on a well, the well operator or its contractor shall give notice, stating the particulars of the
explosion or accident, to the oil and gas inspector and the Chief, within 24 hours of said accident.

During the casing and cementing process, in the event cement does not return to the surface, the oil and gas
inspector shall be notified within 24 hours.
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PERMIT CONDITIONS

11. The operator shall provide to the Office of Oil and Geas the dates of each of the following within 30 days of
their occurrence: completion of construction of the well pad, commencement of drilling, cessation of drilling,
completion of any other permitted well work, and completion of the well. Such notice shall be provided by
sending an email to DEPOOGNotify@wv.gov.
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Horizontal 6A Well Permit App. Checklist: API: Z7’CU 7-06255

L) mMp-1a Associated Pit or Impoundment (if applicable)
L] WW-6A7 Well Restrictions Form w/ Signature

[J At Least 100 Feet from Pad and LOD (including any ES Control Feature) to any
Perennial Stream, Lake, Pond, Reservoir or Wetland
(] DEP Waiver and Permit Conditions

[ AtLeast 300 Feet from Pad and LOD (including any ES Control Feature) to any
Naturally Producing Trout Stream

[J DEP Waiver and Permit Conditions

(J At Least 1600 Feet from Pad and LOD (including any ES Contro] Feature) to any
Groundwater Intake or Public Water Supply
OJ pep Waiver and Permit Conditions

[J AtLeast 250 Feet from an Existing Water Well or Developed Spring to Well
Being Drilled

O Surface Owner Waiver and Recorded with County Clerk, OR
[0 pep Variance and Permit Conditions

(J AtLeast 625 Feet from an Occupied Dwelling Structure to the Center of the Pad

OJ Surface Owner Waiver and Recorded with County Clerk, OR

OJ Dep Variance and Permit Conditions
[J At Least 625 Feet from Agricultura] Buildings Larger than 2500 Square Feet to
the Center of the Pad

[J Surface Owner Waiver and Recorded with County Clerk, OR
[J DEP Variance and Permit Conditions
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4700900255

WW-6B AP{ NO. 47- 51 -
(10/14) OPERATOR WELL NO. _Russeilarvey BRK 61
Well Pad Name: Russell Hervey BRK PAD

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

Drill and stimulate any potential zones between and including the Benson to Marcellus. **If we should
encounter a void place basket above and below void area- balance cement to bottom of void and grout
from basket to surface or run external casing packer/cementing stage tool above void interval and
perform 2 stage cementing operation dependent upon depth of void. Run casing not less than 20'
below void nor more than 75' below void. (*If freshwater is encountered deeper than anticipated it must
be protected, set casing 50' below and cts.)

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

Well will be perforated within the target formation and stimulated with a slurry of water, sand, and
chemical additives at a high rate. This will be performed in stages with the plug and perf method along
the wellbore until the entire lateral has been stimulated within the target formation. All stage plugs are
then drilled out and the well is flowed back to surface. The well is produced through surface facilities
consisting of high pressure production unites, vertical separation units, water and oil storage tanks.
Max press and anticipated max rate- 9000 Ibs @ 100 barrels a minute.

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 28.2

22) Area to be disturbed for well pad only, less access road (acres): 10.3

23) Describe centralizer placement for each casing string:

All casing strings will be ran with a centralizer at a minimum of 1 per every 3 joints of casing.

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

See Attachment ***

25) Proposed borehole conditioning procedures:

All boreholes will be conditioned with circulation and rotation for a minimum of one bottoms up and

continuing until operator is satisfied with borehole conditions.  RECTIVED
Office of Uil and Gas

APR 12 208

WV Dapartmen
Envircnimental Pro‘:ta%);ion

*Note: Attach additional sheets as needed.

30f3
Peee 4817/2018



RUSSELL HERVEY BRK 6H

Area of Review

o0
—

([@»)

API Operator Status Latitude Longitude Vertical TD Producing Formation Producing Zéies Not Perforated
4700900136 |SWN Production Company, LLC Completed 40.258113 -80.556679 5959 Marcellus Shale z&.}<m=m_u_m
4700900144 |SWN Production Company, LLC Completed 40.258127 -80.556723 5869 Marcellus Shale NabAvailable
4700900172 [SWN Production Company, LLC Completed 40.258121 -80.55651 5878 Marcellus Shale Not Available
4700900170 |SWN Production Company, LLC Completed 40.258121 -80.55651 5875 Marcellus Shale Not Available
4700900178 |SWN Production Company, LLC Completed 40.258164 -80.55665 5855 Marcellus Shale Not Available
4700900179 [SWN Production Company, LLC Completed 40.25815 -80.556604 5855 Marcellus Shale Not Available
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Schlumberger Cement Additives

4700800255

Product Name |Product Use Chemical Name CAS Number
3
__§ S001 accelerator calcium chloride 10043-52-4
2

d‘g S001 accelerator calcium chloride 10043-52-4

" D080 dispersant sodium polynaphthalene sulfonate 9008-63-3
% w |D801 retarder aromatic polymer derivative |propriatary
S & |[ooa7 antifoam polypropylene glycol 25322-69-4
|p167 fluld loss Jatiphatic amide polymer propriatary

|p1s4 extender non-crystalline silica 7631-86-9
|paco |gas migration [boric acid 10043-35-3
polypropylene glycol 25322-69-4

'.E D046 antifoam fullers earth (attapulgite) 8031-18-3
3 |chrystalline silica 14808-60-7
§ [p202 retarder |metal oxide propriatary
2 |sutphonated synthetic polymer ropriatary
2 D202 dispersant |formaldehyde (impurity) jmpriatary
polypropylene glycol 125322-69-4

D046 antifoam fullers earth (attapulgite) 8031-18-3
D167 fuid loss |aliphatic amide polymer propriatary

= |sodium polynaphthalene sulfonate 9008-63-3

’; D065 dispersant scdium sulfate 7757-82-6
% chrystalline silica 14808-60-7
3 D201 retarder metal oxide propriatary
E D153 anti-settling chrystalline silica 14808-60-7

RECEIVED
& of Gii and! Gas

APR 12 2018

WV Dapatmant of

Environmer-iz, Prciaction

Offic
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Synthetic Oil

Brine

Barite

Calcium Chloride

Lime

Organophilic Bentonite

Primary and Secondary Emulsifiers
Gilsonite

Calcium Carbonate

Friction Reducers

Attachment 3A
Drilling Mediums

4700900255
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EXHIBIT "A"
Attached to and made a part of the State of West Virginia Oil and Gas Permit Form, WW-6A1, by SWN Production Company, LLC., Operator
Russell Hervey BRK 6H
Brooke County, West Virginia

|f |TMP LESSOR LESSEE ROYALTY | BK/PG
1)  03-0B28-0045-0000-0000 Russell D. Hervey and Lisa K. Hervey, husband  Chesapeake Appalachia, L.L.C. 18.00% " 17/89
and wife SWN Production Company, L.L.C. 30/480
2) 03-0B28-0045-0002-0000 William Judson Hervey, 11l and Theresa J. Chesapeake Appalachia, LLC 18.00% 20/439
Hervey, husband and wife SWN Production Company 30/480
3)  03-0B28-0043-0000-0000 Patricia Graham SWN Production Company, L.L.C. 16.00% 33/292
Michael Whitco SWN Production Company, L.L.C. 16.00% 33/289
Paula Baranowski SWN Production Company, L.L.C. 16.00% 34/73
Eileen Ridgely SWN Production Company, L.L.C. 16.00% 34/79
4)  03-0B33-0025-0000-0000 Starvaggi Industries, Incorporated Fortuna Energy, Inc. 12.50% 9/532
Range Resources Appalachia, LLC 10/226
Chesapeake Appalachia, L.L.C. 10/541
SWN Production Comnanv. [ .1.C 30/480
5)  03-0B33-0029-0000-0000 Phoenix-Greenlawn Partners, Limted Chesapeake Appalachia, L.L.C. 18.00% 24/435
Partnership SWN Production Company, L.L.C. 30/480
6) Pierce Run Road West Virginia Department of Transportation,  Chesapeake Appalachia, L.L.C. 15.00% 18/723
Division of Highways SWN Production Company, L.L.C. 30/480
7) 03-0833-0028-0000-0000 Theodore Edwin Eaton and Melissa Ann Eaton, Chesapeake Appalachia, L.L.C. 18.00% 13/255
husband and wife SWN Production Company, L.L.C. 30/480
8) 03-0B33-0031-0000-0000 James H. Stewart and Pamela Jo Stewart, Chesapeake Appalachia, L.L.C. 14.00% 10/431
husband and wife SWN Production Company, L.L.C. 30/480
9) 03-0B33-0103-0000-0000 Charles R. Corbin, Jr. and Margaret L. Corbin,  SWN Production Company, L.L.C. 18.00% 31/32

husband and wife

GG200600LY
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Landowner
Russell D Hervey

William Judson Hervey

4700900255

Russell Hervey BRK Pad - Water Purveyors w/in 1500 Sources

Address
200 Carol Road, Wellsburg WV 26070 1 spring
1030 Washington Pike, Wellsburg WV 26070 1 spring

08/17/2018
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WW-6A APINO.‘&-Z 0 -0 9 0 0 2 5 5

(8-13) OPERATOR WELL NO. Russail Hervay BRK 6H

Well Pad Name: Russell Hervey BRK PAD
examined in the study required by this subsection, the secretary shall have the authority to propose for promulgation legislative rules
establishing guidelines and procedures regarding reasonable levels of noise, light, dust and volatile organic compounds relating to
drilling horizontal wells, including reasonable means of mitigating such factors, if necessary.

Water Well Testing:

Pursuant to West Virginia Code § 22-6A-10(d), notification shall be made, with respect to surface landowners identified in subsection
(b) or water purveyors identified in subdivision (5), subsection (b) of this section, of the opportunity for testing their water well. The
operator shall provide an analysis to such surface landowner or water purveyor at their request.

Water Testing Laboratories:

Pursuant to West Virginia Code § 22-6A-10(i), persons entitled to notice pursuant to subsection (b) of this section may contact the
department to ascertain the names and locations of water testing laboratories in the subject area capable and qualified to test water
supplies in accordance with standard accepted methods. In compiling that list of names the department shall consult with the state
Bureau for Public Health and local health departments. A surface owner and water purveyor has an independent right to sample and
analyze any water supply at his or her own expense. The laboratory utilized by the operator shall be approved by the agency as being
certified and capable of performing sample analyses in accordance with this section.

Rebuttable Presumption for Contamination or Deprivation of a Fresh Water Source or Supply:

W. Va. Code § 22-6A-18 requires that (b) unless rebutted by one of the defenses established in subsection (c) of this section, in any
action for contamination or deprivation of a fresh water source or supply within one thousand five hundred feet of the center of the
well pad for horizontal well, there is a rebuttable presumption that the drilling and the oil or gas well or either was the proximate cause
of the contamination or deprivation of the fresh water source or supply. (c) In order to rebut the presumption of liability established in
subsection (b) of this section, the operator must prove by a preponderance of the evidence one of the following defenses: (1) The
pollution existed prior to the drilling or alteration activity as determined by a predrilling or prealteration water well test. (2) The
landowner or water purveyor refused to allow the operator access to the property to conduct a predrilling or prealteration water well
test. (3) The water supply is not within one thousand five hundred feet of the well. (4) The pollution occurred more than six months
after completion of drilling or alteration activities. (5) The pollution occurred as the result of some cause other than the drilling or
alteration activity. (d) Any operator electing to preserve its defenses under subdivision (1), subsection (c) of this section shall retain the
services of an independent certified laboratory to conduct the predrilling or prealteration water well test. A copy of the results of the
test shall be submitted to the department and the surface owner or water purveyor in a manner prescribed by the secretary. (¢) Any
operator shall replace the water supply of an owner of interest in real property who obtains all or part of that owner's supply of water
for domestic, agricultural, industrial or other legitimate use from an underground or surface source with a comparable water supply
where the secretary determines that the water supply has been affected by contamination, diminution or interruption proximately
caused by the oil or gas operation, unless waived in writing by that owner. (f) The secretary may order the operator conducting the oil
or gas operation to: (1) Provide an emergency drinking water supply within twenty-four hours; (2) Provide temporary water supply
within seventy-two hours; (3) Within thirty days begin activities to establish a permanent water supply or submit a proposal to the
secretary outlining the measures and timetables to be used in establishing a permanent supply. The total time in providing a permanent
water supply may not exceed two years. If the operator demonstrates that providing a permanent replacement water supply cannot be
completed within two years, the secretary may extend the time frame on case-by-case basis; and (4) Pay all reasonable costs incurred
by the real property owner in securing a water supply. (g) A person as described in subsection (b) of this section aggrieved under the
provisions of subsections (b), (e) or (f) of this section may seek relief in court... (i) Notwithstanding the denial of the operator of
responsibility for the damage to the real property owner’s water supply or the status of any appeal on determination of liability for the
damage to the real property owner’s water supply, the operator may not discontinue providing the required water service until
authorized to do so by the secretary or a court of competent jurisdiction.

Written Comment:

Pursuant to West Virginia Code § 22-6A-11(a), all persons described in subsection (b), section ten of this article may file written
comments with the secretary as to the location or construction of the applicant's proposed well work within thirty days after the.. _
application is filed with the secretary. All persons described in West Virginia Code § 22-6A-10(b) may file written co@ﬂ%sd&jﬁc\)’é

location or construction of the applicant’s proposed well work to the Secretary at: D Gas
Chief, Office of Oil and Gas APR 12 2073
Department of Environmental Protection WV Do

601 57" St. SE Eviroi, achi mant of
Charleston, WV 25304 T ation
(304) 926-0450

Such persons may request, at the time of submitting written comments, notice of the permit decision and a list of persons qualified to
test water. NOTE: YOU ARE NOT REQUIRED TO FILE ANY COMMENT.
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FRAC ADDITIVES 57900900255
Product Name Product Use Chemical Name CAS Number
Hydrogen Peroxide 7722-84-1
EC6734A (Champion Technologies) Biocide Acetic Acid 64-19-7
Peroxyacetic Acid 79-21-0
Methanol -56-
GYPTRON T-390 (champion Technologies) Scale Inhibitor 67-56-1
Nonylphenol Ethoxylate Proprietary
Glutaraldehyde 111-30-8
. Quaternary Ammonium Compounds, Benzyl-C12;
Bactron K-139 (Champion Technologi Biocide ! 68424-85-1
{Champion Technologies) 16-Alkyldimethyl, Chlorides 8 8
Ethanol 64-17-5
Methanol 67-56-1
Bactron K-219 (champion Technclogies) Biocide
aternary A ium C , B I-C12;
Qu ary mmonfum ompoun.ds enzy! 68424-85-1
16-Alkyldimethyl, Chlorides
EC6486A (Nalco Champion) Scale Inhibitor Amine Triphosphate Proprietary
Ethylene Glycol 107-21-1
- — 2 -
WFRA-2000 (us. wellsenices) | Anionic Friction Reducer [— Hyorotreated light distilate (petroleum) | 64742-47.8
Propenoic acid, polymer with propenamide 9003-06 9
Ethylene glycol 107-211
Cinnamaldehyde 104-55 2
. Butyl cellosolve 111-76 2
I- .S, Wel Mixture
Al-303 (u.s. well Services) ixtu Formic acid 64186
Polyether Proprietary
Acetophenone, thiourea, formaldehyde polymer| 68527-49 1
AP ONE (u.s. well Services) Breaker Ammonium persulfate 7727-54-0
OPTI-FLEX (u.s. Well Services) Viscosifying Agent Distillates, petroleum, hydrotreated light 64742-47-8
Methanol 67-56-1
Oxyalkylated fatty acid 68951-67-7
Fatty acids 61790-12-3
i . - Modified thiourea polymer 68527-49-1
Econo-CI200 (swN well Services) Corrosion Inhibitor Water 2732185
Hydrochloric acid 7647-01-0
Potassium acetate 127-08-2
Formaldehyde 50-00-0
Acetic Acid 64-19-7
Ecopol-FEAC (swN well Services) Iron Control Citric Acid 77-92-9
Water 7732-18-5
Lo Hydrochloric Acid 7647-01-0
HCL {swN well Services) Hydrocholic Acid Water 7739185
FLOJET DRP 1130X (SWN Well Services) Friction Reducer Proprietary Proprietary
Distillates (petroleum) hydrotreated light 64674-47-8
Ethylene Glycol 107-21-10"{(;\@%5;" -
FLOJET DRSGO LPP: (swN Well Services) Friction Reducer Alcohols, C12-16, Exoxylated propoxylated 68213-24-} J
Fatty Alcohols ethoxylated Proprietary’ P D)
Water 7732-18-5 -
] L Hydrotreated light petroleum distillate 64742-47-8n>"
FR-76 (Halliburton) Friction Reducer Inorganic Salt Proprietary i,
HAI-150E (Halliburton) Corrosion Inhibitor No hazardous substance N/A
. Polyacylate Proprietary
FDP-$1176-15 (Halliburton) Friction Reducer Hydrotreated fight petroleum Jistilate 54742478
) - Organic phosphonate Proprietary
LP-65 MC (Halliburton) Scale Inhibitor Ammonium Chioride 19125039
Zero Wash Tracer Tracer Ceramic Proppant Propriet@f3|17/2018
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LAYOUT TAB: 08—WP

12/3/2015 1:09 PM

PLOT DATE/TIME:

CAD FILE: R:\050-5495—Russell Hervey BRK—Southwestern Energy—\Drawing\5495-SitePlan—AsBuilt.dwg
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