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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

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.

24 hours 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.

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.

The operator shall provide to the Office of Oil and Gas 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.



4706800084

WW-6B APINO. 47-089 -

(04/15) OPERATOR WELL NO. Roy Riggle OHI 8H
Well Pad Name: Roy Riggle OHI pad

STATE OF WEST VIRGINIA
DEPARTMENT OF ENVIRONMENTAL PROTECTION, OFFICE OF OIL AND GAS
WELL WORK PERMIT APPLICATION

1) Well Operator: SWN Production Co., LLC |494512924 069-Ohio  |3-Liberty (247-Bethany

Operator ID County District Quadrangle

2) Operator’s Well Number: Roy Riggle OHI 8H Well Pad Name: Roy Riggle OHI pad

3) Farm Name/Surface Owner: Roy & Debra R.Riggle Public Road Access: GC & P Road

4) Elevation, current ground: ~ 1250’ Elevation, proposed post-construction: 1250’
5) Well Type (a) Gas. X Oil Underground Storage

Other

(b)If Gas Shallow X .. = Deep

Horizontal X l )
6) Existing Pad: Yes or No Yes (,_, » 3 7 '\9

7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Expected Pressure(s):
Target Formation- Marcellus Down-Dip Well to the South, Target Top TVD- 8450°, Target Base TVD- 6489', Anticipated Thickness- 49', Associated Pressure-4224

8) Proposed Total Vertical Depth: 6499’

9) Formation at Total Vertical Depth: Marcellus

10) Proposed Total Measured Depth: 11472’

~ —
11) Proposed Horizontal Leg Length: 4745.14'

12) Approximate Fresh Water Strata Depths: 508'

13) Method to Determine Fresh Water Depths: Nearby Water Well

14) Approximate Saltwater Depths: 761" salinity profile

15) Approximate Coal Seam Depths: 638’

16) Approximate Depth to Possible Void (coal mine, karst, other): None that we are aware of

17) Does Proposed well location contain coal seams
directly overlying or adjacent to an active mine? Yes No X

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

Dept}l: OENnNED
AW) md R o =g
Seam: Office of Oil and Gas
Ovmer: MAR-2-0-2019
WV Department of

Environmental Protection

Page10f3



| L7 0600084
Ww-6B - APINO. 47-989 -

(04/15) OPERATOR WELL NO. _Roy Riggle OHI 8H
Well Pad Name: _Roy Riggle OHI pad

18) CASING AND TUBING PROGRAM
TYPE - : :

size | B2 | | Weight per fi. | FOOTAGE: For | [LERVALS: | COVENT:

() | {jgeq Lo/t Drilling (it () (Cu. FL)/CTS
Conductor | 20" | New | H-40 94 75 75 CTS
Fresh Water [133/8"| New | J-55 54 5# 655' 655' 635 sx/CTS
Coal See |Surface |Casing
Intermediate |9 5/8" | New | J-55 40# 2190’ 2190' v 761 sx/CTS
Production |5 1/2"{ New [HCP-110 20# 11472 11472 Jead 700 Ta 1273 e tarmedite
Tubing
Liners
TYPE Wall Anticipated Cement

.. Wellbore T Burst Pressure Cement »
Size (in) | 5 - . Thickness | = .= M&Inte_mal Yield
Diameter (in) (in) (psi) Pressure (psi) Type (cu. ft./k)
Conductor 20" 30" - 0.25 2120 81 Class A} 1.19/50% Excess
Fresh Water | 13 3/g" 17.5" 0.380 2740 633 Class Al 1.19/50% Excess
Coal
Intermediate | g 5/8" | 12 1/4" 0.395 3950 1768 | Class A| 1.19/50% Excess
Production | 512" | g 3/4" 0.361 12360 9500 | Class A| 1.20/50% Excess
Tubing -
Liners
PACKERS
Kind:
Sizes:
Depths Set: RECEIVED
Office of Oil and Gas

MAR 2 0 2019

WV Department of
Environmental Protection

Page 2 of 3



470 60%/879281% 4

WWw-6B API NO. 47- 069
(10/14) OPERATOR WELL NO. Roy Riggle OHI 8H
Well Pad Name: Roy Riggle OHi 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): 17.57

22) Area to be disturbed for well pad only, less access road (acres): 7.85

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.

RECEIVED
Office of Ofl and Gas

MAR 3 0 2013

*Note: Attach additional sheets as needed. WV Department ?:ft q
| Protectio
Environmenta Page 3 of 3



4706 99 R84

WR-35 State of West Virginia DATE: 9-13-2012
Rev (9-11) Department of Environmental Protection API #:
Office of Oil and Gas AT05e-0008
Well Operator's Report of Well Work

Farm name: Roy Riggle 8H Operator Well No.; 833123

LOCATION: Elevation: 1.250' Quadrangle: Bethany, WV

District; Liberty County: Ohio

Latitude: 6.700 Feet South of 40 Deg. 10 Min. 00 Sec.

Longitude 5,540 Feet West of 80 Deg. 30 Min. 00 Sec.
Company: Chesapeake Appalachia, L.L.C.

Casing & Used in Left in well Cement fill

Address:  -O- Box 18496 Tubing drilling up Cu. Ft.
Oklahoma City, OK 73154-0496 20" 75' 75 263 Cu. Ft.
Agent; Eric Gillespie 13 3/8" 655' 655' 757 Cu. Ft.
Inspector: Bill Hendershot 9 5/8" 2,190' 2,190' 976 Cu. Ft.
Date Permit Issued:  5-20-2011 512" 11,472 11,472 2458 Cu. Ft.
Date Well Work Commenced: 7-9-2011
Date Well Work Completed: 5-23-2012
Verbal Plugging:
Date Permission granted on:

Rotary Cable D Rig D

Total Vertical Depth (ft) 6,505'(cement plug@ 5770 - 6505")

Total Measured Depth (ft): 1 1,527

Fresh Water Depth (ft.): 150'

Salt Water Depth (ft.): 700’
Is coal being mined in area (N/Y)? N
Coal Depths (ft.): 628’ ED
Void(s) encountered (N/Y) Depth(s) N om of Oiland Gas

OPEN FLOW DATA (If more than two producing formations please include additional data on separate sheet) M AR 2 0 2019
Producing formation Marcellus Pay zone depth (fi) 8.750-1133"

Gas: Initial open flow___ MCF/d Oil: Initial openflow_____ Bbl/d WV Department of
Final open flow 1.241*  MCF/d  Final open flow 127 Bbl/d Environmental Protection
Time of open flow between initial and final tests 48 Hours *Calculated

Static rock Pressure 210"  psig (surface pressure) after Hours . RECE.EVED R

Office of Oil ano Gas

Second producing formation Pay zone depth (ft)

Gas: Initial open flow MCF/d Qil: Initial open flow Bbl/d SEP 1 4 2012
Final open flow MCF/d  Final open flow Bbl/d
Time of open flow between initial and final tests Hours WV Deparir sens ot

Static rock Pressure psig (surface pressure) after Hours Environmenta: frotecnior

1 certify under penalty of law that 1 have personally examined and am familiar with the information submitted on this document and
all the attachments and that, based on my inquiry of those individuals immediately responsible for obtaining the information I believe
that the information is true, accurate, and complete.

)77&\ Cove () UM,&W 9132012

Signature Date
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470 £YYEV8 4

Were core samples taken? Yes No X Were cuttings caught during drilling? Yes NoX

Were Electrical, Mechanical or Geophysical logs recorded on this well? If yes, please list R neutron, density, and resistivity
apen hcle logs run from0' - 6,505' MD; LWD GR from 5,640' - 11,416" MD,

el St s

-2 g s 1

NOTE: IN THE AREA BELOW PUT THE FOLLOWING: 1). DETAILS OF PERFORATED INTERVALS,
FRACTURING OR STIMULATING, PHYSICAL CHANGE, ETC, 2). THE WELL LOG WHICH IS A SYSTEMATIC
DETAILED GEOLOGICAL RECORD OF THE TOPS AND BOTTOMS OF ALL FORMATIONS, INCLUDING

COAL ENCOUNTERED BY THE WELLBORE FROM SURFACE TO TOTAL DEPTH.

Perforated Intervals, Fracturing, or Stimulating:

(See Attached)

Plug Back Details Including Plug Type and Depth(s): Cement plug @ 5770 - 6505

Formations Encountered: Top Depth / Bottom Depth
Surface:
(See Attached)
RECEIWVED
Office of Oil and Gas

MAR.2.0 2019

rtment of
V.W Depa jon

RECFEIVED
Office of Oit ~.-.-

S‘:J 1 [""’I

Wiy

&n\” T LAY WS § DR JPASPS




47 0%/970°6°08 4

PERFORATION RECORD ATTACHMENT

Woell Number and Name: 833123 Roy Riggle 8H

PERFORATION RECORD STIMULATION RECORD
Interval Perforated | Fluid Propping Agent Average
Date From To Date Interval Treated Type Amount |Type Amount Injecticn
51512012 10,757 11,331 | 5/22/2012] 10,757 11,331 | Slkwir 11,579 [ Sand 665,550 85
5/22/2012 10,089 10,663 | 5/22/2012f 10,089 10,663 | Sik wir 12,124 | Sand 665,240 83
5/22/2012 9,421 9,995 | 5/22/2012] 9,421 9,995 Slk wir 11,226 | Sand 664,920 87
5/23/2012 8,754 9,323 | 5/23/2012] 8,754 9,323 Slk wir 10,830 | Sand 664,980 86
512312012 8,086 8,660 | 5/23/2012] 8,086 8,660 Slk wir 11,624 | Sand 665,040 85
5i23/12012 7,418 7.992 | 5/23/2012] 7,418 7,992 Slk wir 106431 Sand 665,540 85
5/23/2012 6,750 7,324 | 5/23/2012] 6,750 7.324 Stk wir 10,506 | Sand 657,020 85
RECEIWVED
Office of Oil and Gas
WV Departmem %fl'\on
envieppeseVEDS
Office of Oil and Gas
SEP 14 2012
WV Department of

Environmental Protection




VERTICAL PILOT HOLE

Formation/Lithology

Top Depth, Bottom Depth,
TVD/MD (ft)  TVD/MD (ft)

LS/SH
PITTSBURG COAL
LS/SH/SS

LS/SH

BIG INJUN (SS)
SHALE

GENESEO (SH)
TULLY (LS)
HAMILTON (SH)
MARCELLUS (SH)
ONONDAGA (LS)
TD OF PILOT HOLE

LATERAL SIDETRACK
WELLBORE

Formation/Lithology

0 628
628 635
635 1520
1520 1692
1692 1980
1980 6240
6240 6264
6264 6302
6302 6414
6414 6486
6486

6505

Top Depth, MD  Top Depth,  Bottom Depth, Bottom Depth,

(ft) TVD (ft) MD (ft) TVD (ft)
LS/SH 0 _ 0 628 628
PITTSBURG COAL 628 628 635 635
LS/SH/SS 635 635 1520 . 1520
LS/SH 1520 1520 1692 1692
RECEIVED
BIG INJ_UN (SS) 1692 1692 1980 1980 Offico of Oil and Gas
SHALE 1980 1980 6270 6250 2018
GENESEOQ (SH) 6270 6250 6293 6270 MAR 2 O -
TULLY (LS) 6293 6270 6345 6312 WV Department of
Environmental Protection

HAMILTON (SH) 6345 6312 6539 6434

RECEIVED
MARCELLUS (SH) 6539 6434 Office of Oll anad Gas
TD OF LATERAL 11527 6478 )

SEP 14 201

WV Depaim e ¢

Environmento. Proe” Tion
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Form WW-9

SWN Production Co., LLC

47060980084

Operator's Well No, Roy Riggle OHI 8H

Proposed Revegetation Treatment: Acres Disturbed 17.57

Prevegetation pH

Lime * teteminesby pHtestmin 2 Topo/acre or to correct to pH /-89

Fertilizer type 10-20-20

Fertilizer amount 500 Ibs/acre

Mulch Hay/Straw 2.5 Tons/acre

Seed Mixtures
Temporary

Seed Type Ibs/acre

Attachment 3C

Permanent

Seed Type Ibs/acre

Attach:
Drawing(s) of road, location, pit and proposed area for land application (unless engineered plans including this info have been
provided)

. . ] ) RECEIVED
Photocopied section of involved 7.5' topographic sheet. Office of Oil and Gas
Plan Approved by: ( 7 ‘ 9 \

— WV Department of
Comments: Environmentai Protection
i1e:0il @and Gas Inspector e S 1719

Field Reviewed? ( \/ ) Yes { ) No



4706900845010

Attachment 3A

CLOSED LOOP SYSTEM

The closed loop system is designed to eliminate the use of reserve pits by providing a higher level of
solids control processing and using steel pits for capture of drill cuttings. The cuttings are then
processed to achieve landfill requirements before hauling to approved landfills. The liquids are
processed to recycle into the active mud system or to transfer to onsite temporary storage as needed.

The closed loop system consists of several sets of a shale gas separator (often called a ‘methana’),
several banks of solids shakers, high speed centrifuges (1 or 2) used to process the fluid portion of the
mud system to remove low gravity solids, low speed centrifuge used for barite recovery in high weight
liquid drilling systems, a dewatering system (for air intervals and if freshwater mud systems are in use)
used to further clean liquids by flocculation and additional mechanical separation, associated open top
tanks for processing liquids and capturing solids for disposal, and transfer pumps to move fluids through
the processes. There is an area adjacent to the cuttings tanks (Red Zone) where a track hole is utilized to
recover the processed cuttings for loading into containers for hauloff. (See attached schematic of a
generic closed loop system layout)

Below are discussions of the processes used when drilling the air interval or liquids interval.
AIR DRILLING INTERVALS

During air drilling operations, flow from the rig will pass down the flowline to the Shale Gas Separater
(sometimes called a methane) where gas and liquids/solids are separated. Gas is sent to the flare
scrubber tank and is flared at the flare stack. Solids and fluids pass across a shaker system to separate
solids from liquids. Solids pass into the cuttings tanks where they are captured for drying and hauloff to
an approved landfill site. Liquids fall into a shaker tank and are collected by a centrifugal pump to be
processed by the high speed centrifuge to further separate liquids and solids. Solids are then dumped
into the cuttings tank for drying and hauloff. Liquids are further processed to remove additional low
gravity solids before being reused or transferred to onsite storage.

LIQUIDS DRILLING (FRESHWATER, BRINE, SOBM)

When drilling is converted to liquids drilling, the shale gas separator and associated shaker tank are
bypassed, and the liquids system is processed over the primary and drying shaker systems. Cuttings
drop into the cuttings tank for additional processing. Any recoverable associated liquids attached to the
cutting are recovered out the tank and processed through the low gravity (high speed) and barite
recovery centrifuges (low speed) to further remove low gravity solids and to recover barite for reuse in

the mud systems.
RECEIVED

Qffice of Oil and Gas
MAR 2 0 2019

WV Department of
Environimeniai “rotect






Attachment 3B

Drilling Mediums

Surface/Coal(if present)/Freshwater Intervals:

Air
Freshwater (if needed based on conditions)

Intermediate/Coal {if present):

Air
Brine (In Gas Storage areas)

Organophilic Bentonite

Production Hole:

Air

Synthetic Oil (Base Fluid for mud system)
Barite

Calcium Chloride

Lime

Organophilic Bentonite

Primary and Secondary Emulsifiers
Gilsonite

Calcium Carbonate

Friction Reducers

Rev. 6/11/2018

4706809484

RECEIVED
Office of Oil and Gas

MAR 2 0 2019

WV Department of
Environmental Protection
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4706900084

Exhibit “A”
Attached to and made a part of the State of West Virginia Oll and Gas Permit Form, WW-6A1, by SWN Production Company, LLC, Operator
Roy Riggle OHI 8H
Ohlo County, West Virginia
TAXID LESSOR LESSEE ROYALTY BK/PG
03-16-14 Roy Riggle and Debra R. Riggle, husband and wife Great Lakes Energy Partners, L.L.C. 12.5% 772/516
Chesapeake Appalachia, L.L.C. 808/368
SWN Production Company, LLC 883/527
03-L6-20.6 Michael Wilhelm and Julia E. Wilhelm h&w Fortuna Energy Inc. 12.5% 767/151
Range Resources - Appalachia, LLC 786/384
Chesapeake Appalachia, L.L.C. 808/493
SWN Production Company, LLC - 883/539
03-16-20 Michael Wilhelm and Julia E. Withelm h&w Fortuna Energy Inc. 12.5% 767/151
Range Resources - Appalachia, LLC 786/384
Chesapeake Appalachia, L.L.C. 808/493
SWN Production Company, LLC ~ 883/539

Roy Riggle Unit
1of1
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WW-6A API NO. 47-%697 O 60%/87928189 4

(8-13) OPERATOR WELL NO. Roy Riggle OHI 8H
Well Pad Name: Roy Riggle OHI 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 comments as to the
location or construction of the applicant’s proposed well work to the Secretary at:

Chief, Office of Oil and Gas
Department of Environmental Protection
601 57" St. SE

Charleston, WV 25304

(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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