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APINumber: 103 -0312 &

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

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

2. Ifthe 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.

3. 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 engineered 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.

4. 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.

5. 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.

6. 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.

7. 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.

8. 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.

9. Operator shall provide the Office of Oil & Gas notification of the date that drilling commenced on this well.
Such notice shall be provided by sending an email to DEPOOGNotify@wv.gov within 30 days of
commencement of drilling.
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WW-68 APINO. 47- 5D - 031 2 %

{10/14) OPERATOR WELL NO. ¥Ix» Rzma wrz 4
Well Pad Name: Witan Rchea WTZ Pad

1) Well Operator: SWN Production Co., LLG (484512924 [103-Wetzel [007-Prag[681- Wileyville |
Operator ID County District Quadrangle
2) Operator's Well Number; William Ritchea WTZ 1H  Well Pad Name: William Ritchea WTZ Pad

3) Farm Name/Surface Owner; Wilam D. & Shidey E Richea  Pyblic Road Access: Harland Ridge

4) Elevation, current ground:  1563.3' Elevation, proposed post-construction: 1563.3'

S)yWell Type (a)Gas X oil Underground Storage
Other
(b)IfGas  Shallow X Deep

Horizontal X
6) Existing Pad: Yes or No yes
7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Associated Pressure(s):
Targat Formation- Marcellus, Target Top TVD- 7530, Target Base TVD- 7577, Anticipated Thickness- 47' Assodiated Pressure- 4900
8) Proposed Total Vertical Depth: 7536'
9) Formation at Total Vertical Depth: Marcsllus

10) Proposed Total Measured Depth; 16,019'
11) Proposed Horizontal Leg Length: 7198.40
12) Approximate Fresh Water Strata Depths: 520°

13) Method to Determine Fresh Water Depths: USGS well tops data
14) Approximate Saltwater Depths: 770’

15) Approximate Coal Seam Depths: 1480
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

(&) If Yes, provide Mine Info: Name:
Depth:
Seam:
Owner:

Page10of3
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WW-6B APINO. 47-@ l H
(10/14) OPERATOR WELL No W0 RS WIT N
Well Pad Name: M
18) _CASING AND TUBING PROGRAM
TYPE Size New Weight per . | FOOTAGE: For INTERVALS: | CEMENT;
n or | Grade (b/f) i Left m Well Eill-up

0n) | ysed Drilling () (& | (CuFO/CTS
Conductor | 20" { New | H40 94# 100' 100" cTS
Fresh Water [1338°| New | J-65 5454 849’ 649' 612 sWCTS
Coal 95/8"| New | J-55 40# 2969° 2969 1123 sW/CTS
Intermediate | 7 | New | J-55 204 If Neaded if Needed | Nocdodns Nocdos
Production |5 1/2°| New [HCP-110 204 18,019' 16,019 ey |
Tubing 23/8'| New | P-110 474 Approx. 7536' | Approx. 7536'
Liners
TYPE Max,

Size (in | _ Hellbore n%gl& Burst Pressure | Associated | Cement ’C-"m-“'m:]dt

Diameter (in) [ ~"¢y (psi) Surface | Ivee | (o ang
Pressuge (psi)
Conductor 20" 30" 0.25 2120 81 Class A [1.19/50% Excess
Fresh Water | 13 3/8 17.5° 0.380 2740 633 Class A [1.18/50% Excess
Coal 95/8" | 12 14" 0.395 3950 1768  |Class A [1.18/50% Excess
Intermediate | 7= 8 3/4" 0.317 4360 3250 |Class A [1.20115% Excess
Production | 5 472" 8 3/4° 0.361 12360 9500  iClass A [1.20115% Excess
Tubing 2 3/8° 4.778° 0.190
Liners
PACKERS
Kind: 10K Arrowset AS1-X
Sizes:
s 51/2"
Depths Set
Page 2¢of3
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10303128

WWw-68 APINO.47-® -
(10/14) OPERATOR WELL NO. watam Richea Wiz 1h
Well Pad Name: Wiliam Ritchea WTZ 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. Run casing not less than 20' below void nor more than 50'-75' below void. (*If
freshwater is encountered deeper than anticipated it must be protected, set casing 50'-75' 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 @ 80 barrels a minute.

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 13.4

22) Area to be disturbed for well pad only, less access road (acres): 11.6

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.

T I

24) Describe all cement additives associated with each cement type: L4115

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 Oil and Gas

JUN 15 2015

*Note: Attach additional sheets as needed.
WV Department of
. 4 [
Environmental Protection b7/31/2015
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D154 low-temperature extender  |non-crystaliine silica 7631-86-9
o |P400 EasyBLOK boric acid 10043-35-3
a " Fuller's earth (attapulgite) 8031-18-3
3. D046 antifoam Polypropylene glycol 25322-69-4
c i -60-
2 |D201 basic cements enabler chrystalline silica 14808-60-7
g metal oxide proprietary
B D202 low-temperature solid sulphonated synthetic polymer proprictary
o dispersant formaldehyde (impurity) 50-00-0
. Fuller's earth (attapulgite) 8031-18-3
D048 antifoam Polypropyiene glycal 25322-60-4
D167 UNIFLAC* S aliphatic amide polymer proprielary
D065 TIC* Dispersant Sodium Polynaphthalene Sulfonate 9008-63-3
Sodium Sulfate 7757-82-6
. chrystalline silica 14808-60-7
D201 basic cements enabler etal oxide proprietary
D153 Anti-Seltling Agent chrystalline sllica 14808-80-7
SPACER
B389 MUDPUSH* Express Carbohydrate propriatary
D206 Antifoaming Agent Silica Organic Polymer proprietary
D031 barite barium sulfate 17727-43-7
fatty acid amine proprietary
ethoxyiated alcohol proprietary
glycerol 56-81-5
B220 surfactant 2.2-Iminodiethanol 111-42-2

8¢1¢0g0k




Southwestern Energy Company | Proposed Drilling Program

Well : WILLIAM RITCHEA WTZ 1 Re-entry Rig :SDC
Fleld : VICTORY FIELD Prospect : VICTORY
County : WETZEL State : WV Wn‘
SHL : 39.669602 Latitude -80.859388 Longitude
BHL : 39.68248381 Latitude -80.68155805 Longitude Southwestem Energy
: 1550 ft MSL KB : 26ftAGL GLElev : 1564 ft MSL
3 Tubuter Dotal
S2a Weght Gudes Om  Fom  To "'m";:g
Condyctor 20° -] H-20 [+3 100 —
Surtaco [13.9757| 8482 | 485 | BTG | O 540" 3‘:""7'::9'
Intermediale | 0.625°| 408 | 458 | LIC o | 2089
i Production | 55° | 208 [HCP-10]HTCDC] O | 16018°
i TOC Lasd at 2469
3 3 Coment Dotall
2 3 Sacks  Class Denshy 2969 to 6028'
: Conductor | 181 | a | 183 AlrJ Mist
Surtace 612 A 156
Intermodiste | 1123 A 15.6
Production Lead | 1031 A 156
ProductionTatt | 1977 | A | 156
Water Depth - 519' TVD
Coal Depth - 1,476' TVD
TVD -7,536'
TMD - 16,019’
v
Alr
D at 6028°
6028 10 8317
KOP at 6028" MD / 6028° TVD 11.8-12ppg
104100 DLS, 3156* azm - s

TOC TAIL ot 7128° MD

.....................................................................

th,
gh
B,

EOB 2t 8317 UMD / 7538° TVD N R Ag R AR ARG RRSRAGRARANSRARRARR TTarey HRBRATRRARR RRASRY i
91.3%nc. 532'VS

NOTE: Thia drasing w3 aroasd for he Roonyy AY. The duxdw o lngzhs shown b the flat we reterencad ta Resowy g RXB.

07/31/2015




07/31/2015



10303128

Form WW-9 William Ritchea WTZ 1H
Operator's Well No.

SWN Production Co., LLC

Proposed Revegetation Treatment: Acres Disturbed 18.4 Prevegetation pH
i 2 datorminod by pH tast mn, 2 6 5
Lime Tons/acre or to correct to pH
. 10-20-20

Fertilizer type

Fertilizer amount 600 Ibs/acre

Mulch Hay/Straw 2.5 Tons/acre

Seed Mixtures
Temporary Permanent

Seed Type Ibs/acre Seed Type Ibs/acre
White Grove 15 White Grove 15
Red Top 16 Red Top 15
Orchard Grass 20 Orchard Grass 20

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

Photocopied section of involved 7.5' topographic sheet.

Plan Approved by: / el

Comments:
BRECEIVED
Office of Qjj and Gas
JUN 15 2015
ue: Oll @nd Gas Inspector Date: éﬁ'(i WV D ent of
Field Reviewed? ( /) Yes _____ )No Environmentay Protection

07/31/2015
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1. Contacts, Schedules, and Mectings

A. SWN Production Company, LLC. 24 Hour Hotline: 1-877-879-0376

B(a). Emergency Telephone Numbers:

10303128

Agency Type Name Phone Number Cell
County Police Wetzel County 911 or 304-843-1500
State Police Wetzcl County 304-843-4100
Ambulance Service Weizel County 911 or 304-843-1500
Hospital Wetzel County 304-845-3211
Fire Department Wetzel County 911 or 304-842-1500
Dicky Hall Drilling Engincer Manager 832-796-7139
Bill Igou Drilling Superintendent 570-996-4272 501-654-4161
Danny Brooks Drilling Superintendent 570-996-4298 501-269-2946
Peter Cain HSE Field Specialist 281-217-4552
Derek Cutright Opcerations General Manager 281-618-7473
Chris Flanagan Production Field Manager 832-796-1626
Michelle McCracken Manager HSE 281-618-6284
Derek Haught WV Qil and Gas Inspector 304-206-7613
Joc McCourt Inspector Supervisor 304-380-2467
James Martin Chief 304-926-0499 x 1654
Wetzel County OEM Wetzel County 304-455-6960
WV DEP Emergency Pollution and Spills 1-800-642-3074
Contractor’s Company Phone
Well Control Co’s Boots & Coots 1-800-256-9688
Halliburton 1-800-409-6479
Earthwork/Equipment Triple J Contractors 304-472-3962
Remediation/Cleanup Weaverton Environmental 724-746-4850
Remediation/Cleanup Ryan Eavironmental 304-842-5578
Remediation/Cleanup Central Environmental Scrvices 304-863-8867
Heavy Equipment Kanawha Stone 304-755-8271
Equipg::ykousm Arvilla Pipeline 304-665-2652
Heavy Equipment Hoy Contracting 724-627-0272
Cleanup Supplies McJunkin Supply 304-472-3565

RECEIVED
Office of Oil and Gas

JUN 15 2013

WV Department of
Environmental Protection
07/31/2015



10303125

B(b). All Schools and Public Facilities within 1 Mile Radius:

Name: Address: Phonc:

Rosefield School (Historical) County Road 89 Wetzel County Historical
New Martinsville, WV 26155 | Society 1-800-416-3497

Williams Valley School Greathouse Hill Road Wetzel County Historical

(Historical) New Martinsville, WV 26155 | Society 1-800-416-3497

Harland Cemetery Harland Ridge Road Wetzel County Historical

(Historical) New Martinsville, WV 26155 | Society 1-800-416-3497

C. A formal pre-spud meeting will be held prior to this well being drilled. Discussions between the
drilling rig toolpusher and SWN representatives will be held weekly regarding general safety and
environmental issues.

1. Drilling Superintendents: Bill Igou 501-654-4161
Danny Brooks 501-269-2946

2. Inspector: Derek Haught

3. Personnel in attendance for pre-spud meeting:

Drilling
Land
Regulatory
Coal
Geology
Field

D. General safety and environmental awareness meetings will be held with the rig toolpusher weekly or
more often if needed.

1. The highest ranking drilling contractor representative present shall keep an accurate count of
all drilling personnel on the drilling location at all times. All non-drilling (i.e., non-SWN and
non-drilling contractor) personnel will be required to sign the attached ACCESS CONTROL
REPORT (see attachment #1). All non-essential persons will be kept off the drillin loc&gion
at all times, and such access will be enforced by the highest ranking drilling contra EIVED
representative present. Office of Oil and Gas

JUN 15 205

WYV Departiment ot
Environmen@y @rj_);ggti@
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Attachment #2
ACCESS CONTROL REPORT
Well Name: William Ritchea WTZ 1H
DATE NAME TIME IN TIME OUT
2. Maps and Diagrams
A. Plan View Map--See Attachment #3
B. 1 Mile Map-- See Attachment #4
C. Evacuation Plan--See Attachment #5
 RECEIVED
fice of Oil angd Gas
JUN 15 2015
3. Well Work
WV Departmeni of

Environmenta Protec(y?fgl/zow



A. Well Work and Procedures 1 0 3 0 3 1 Z 8

1.

-Well Work Detail: Drill and stimulate the Marcellus formation. If we should encounter a void,
place a basket above and below the void area — balance cement to bottom of void and grout from
basket to surface. Run casing not less than 20’ below void nor more than 50-100° below void. If
freshwater is encountered deeper than anticipated it must be protected, set casing at least 50
below but not more than 100’ below freshwater and cts.

-All casing cemented will not be disturbed for at least 8 hours after cementing operations.

-Surface, Coal, and Intermediate strings will be pressure tested at a pressure 20% greater than
what is expected to be exerted on each string throughout the remainder of the well operations.

-No oil or gas production or pressure should exist on the surface or coal protection strings.

-A Formation Integrity Test (FIT) will be performed immediately following the drill out of
intermediate casing.

-Centralizers will be used in the well. However, the placement of the centralizers will be
contingent on the final well log and directional data.

-Production casing will be pressure tested at a pressure 20% greater than what is expected to be
exerted upon it during fracturing operations. Upon completion of fracturing operations the
production casing will be pressure tested at a pressure 20% greater than expected shut in pressure.

-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 units, vertical separation units,
water and oil storage tanks.

9. See Attachment #1

B. A copy of the Site Safety Plan will be provided to the local county emergency office at least 7 days
before dirt work or well work commences

_ RECEIVED
Office of Qi and Gas

JUN 15 2015

4. Chemical Inventory & MSDS

WV Department of
Environmenga Brotectiar,
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10303128

equipment will be tested upon initial installation — Annulars to 70% of capacity and rams to 80% of
capacity. Bottom & Horizontal drifling phase also requires testing every 21 days and after every bit trip.

C. The BOP equipment shall be function tested upon initial installation, weekly,

and after each bit trip unless otherwise authorized by the Office as part of a well work permit. It shall be
pressure tested upon initial installation and every twenty-one (21) days thereafter. All pressure tests shall be
performed for thirty (30) minutes. Annular preventers should be tested to seventy percent (70%) of the
rated capacity and ram preventers should be tested to eighty percent (80%) of the rated capacity.

D. BOP equipment and assembly installation schedule:

Bt C
weLL : SWN Production Company, LLC.
FIELD :
G H
COUNTY s STATE 1 .
OPERATION _ : 17 %" Surfacs Holo REVISION : 'y
Component Descriptions Banm s
e .
Al 3% ] coops Retatng Vead
-3
[ [Trip Tann Requirec Yoo (1 No L] |
-]
[}
”
C =
oA
C See A
k)
ASee - L Flowline to closod tocp
w-l | with bypasa vent Gno to
o K Line oo o Choke Line
T @ Raq
em ¥
Retaing Heas 290 ¢ 800 put | Cwvven poter 43 DO enme
Appeovod by Date

RECEIVED
e of Oil and Gag

JUN 15 2015

Env;rongzﬂ?éréﬁf& 5 1or

Offic



10303128

BLOWOUT PREVENTER SCHEMATIC

r_ﬁmdimwonhips

WELL :
FIELD :
RIG :
COUNTY : STATE :
OPERATION : 8%" or 7 %" Production Hole REVISION : : 1 1
Component Descriptions plsin, S
Sizo Pressure Description
Al 1 | sps Rolating Head
e 1 | sooops Anmlar
c| 1r | sooopa Fipa Ram [Trlp Tonk Required: Yes[] No[J |
o| 1 | scoopw BEnd Ram
€| 1r | soonps Mud Cross
[
s Com—
HDsA A
CSes
BScc 133" 3 x 11° 6M of 54 Garto Valves
ASeo | 1336 SOWx 13 %" 2M v/ 3M Gate Vake
Kill Line Choke Line
D Preasure Ooscription ID Pressure Description
2118 | 5000pu Check Vatve sute’| s000ps Gato Valve
2uir | s000pu Gata Valve v | smopy HCRValve
2| sompsl Gata Vake Cc o 311¢°| 5.000pst |  SteedorCefexLine
D (CED
E @
Testing Requirements
ftem Fresaure Frequency
RolatingHead | 2507800ps) | Once prior t DO show
Anmiar 25011500 psi Every 21 Days
Rams 250 1 8,000 pst Evary 21 Oays Approved by Date
250{8.000p% | Evary 28 Days

RECEIVED

flice of Oil ang Gas

JUN 15 2015

WV D
nv:ronm%%?atﬁJ ﬁgro%gnor



10303128

D. The following persons that will be involved in the drilling operations are BOP certified:
Rig Toolpusher

Rig Morning Tour Driller
Rig Evening Tour Driller

E-G. See diagram below:

5000 psi WP 5% X2-3/8
Gate Valve 5000
Wp Tbg. Hd

®-— Ti:)g ' Conventi.onal.
Side Valves — Head g: . 9-5/8
2" LP . X 7-1/16
5000 psi WP |:>®: Casing < 1 | so00

Head Wp Csg. Hd.

| | Conventional

H. Well Killing Operations Method and Type

1. Barite and saturated brine will be available if necessary to weight up beyond the proposed
compositions. Should a significant gas flow occur, historical data from the field shows that
the brine is of sufficient weight to kill the well.

2. No mixing units will be required since only brine would be utilized in the unlikely event of a
significant gas show.

3. Once it is confirmed that a significant gas flow has occurred, the wait and weight method will
be employed. The mud weight required to kill the well will be calculated and the surface mud
system density will be increased to the desired weight. A pumping schedule to circulate the
kick out of the well will be calculated and followed once the surface mud system is of proper
density.

6. Hydrogen Sulfide (H2S)

1. A. Safety Equipment

. (10) 5 - minute escape packs will be installed on the rig floor for a quick escape.

2. (1) 10 - minute escape pack will be installed on the board.

3. (4) 30 - minutes SCBA’s will be on-site. Two SCBA’s will be placed at the entrance to
the location (Muster Point #1) and the other two placed at Muster Point #2 on the other
side of the location. This will altow either equipment to be in area that is upwind.

4. (1) 4 — multichannel H2S Monitor with sensors placed on the floor, shakers, bell nipple
and other to be placed where needed.

5. (2) hand held multi-gas monitor or a box of H2S tubes and a box of SO2 tubes to perform

test in the event a monitor has been sounded.
6. (2) Safety Area Signs Offi RECE'VED
7. (1) Condition Sign Ce of Oil and G34¢
8. (2) Wind socks that are to be placed in areas that can can been seen at all times on the rig
and at an height with good wind flow. JUN 15 2015
WV Dep _

al Protectior



10303128

B. Training

1. Basic awareness training (either video or booklet review) will occur on-site and may
require two trips in order to train all rig crew members

2. Each crew member will be given certification test to verify his competence to respond in
an H2S situation.

3. Physically show members how to properly don a mask and perform a qualitative fit test
{(banana oil) if utilizing a tight fitting mask as an escape unit.

4. Identify and discuss the location of escape units, SCBA’s and location of H2S monitors
and sensors.

C. In the unlikely event that hydrogen sulfide would be present, all affected residents and agencies would
be notified by telephone or in person by a SWN Production Company, LLC representative, and access
would be controlled by a sign, color coded flags and a sign-in sheet. Oil and Gas Inspector

(Bill Hendershot) will be called at 304-986-3732.

D. In case of an emergency on the drilling site, all persons on location will exit via the access road and
meet at the evacuation meeting area designated on the attached EVACUATION PLAN. The highest
ranking drilling contractor representative will be responsible for comparing the persons that were present
on location to those persons gathered at the designated evacuation meeting area. Any evacuation deemed
necessary of residents in the surrounding area will be accomplished by telephone or door-to-door contact
from a SWN representative.

E. We will establish Protection Zones while drilling that will be located at the predetermined muster points
furthest upwind of the location of the H2S.

F. PPE Available

1. (10) 5 — minute escape packs will be installed on the rig floor for a quick escape.

2. (1) 10 - minute escape pack will be installed on the board.

3. (4) 30 - minutes SCBA’s will be on-site. Two SCBA’s will be placed at the entrance to
the location (Muster Point #1) and the other two placed at Muster Point #2 on the other
side of the location. This will allow either equipment to be in area that is upwind.

Detection, Warning, and Monitoring Equipment

1. (1) 4 — multichannel H2S Monitor with sensors placed on the floor, shakers, bell nipple
and other to be placed where needed.

2. (2) hand held multi-gas monitor or a box of H2S tubes and a box of SO2 tubes to perform

test in the event a monitor has been sounded.

(2) Safety Area Signs

(1) Condition Sign

(2) Wind socks that are to be placed in areas that can can been seen at all times on the rig

and at an height with good wind flow.

s w

RECEIVEL
€ of Oil ang G4«

JUN 15 2015
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8. Collision Avoidance ? 0 3
Wellbore Anti-Collision and Directional Surveying O 3 1 2 8

1. Survey Requirements

a.

1.1

All wells shall be surveyed from the wellhead to a total depth
using the guidelines specified in this document.

Survey tool selection shall be based on the anti-collision
requirements, survey tool accuracy, target size, and depth.
Survey accuracy objectives shall be specified for each well in
multiwell pad design.

SWN preferred method of survey calculations shall be the
Minimum Radius of Curvature method.

All survey data shall be required to have azimuths pre-
corrected to Grid North. The values for convergence and
declinations and depth datum details used shall be reported on
all definitive surveys. Additionally, survey tool accuracy should
be specified on all surveys presented to SWN.

During collision scans all offset well surveys will be evaluated
for accuracy.

General Requirements

In all development wells, regularly spaced MWD or Magnetic
Single Shot Surveys shall be taken at a frequency not to
exceed 300'. During directional drilling the frequency shall be
increased to every 90'. Additional surveys may be taken at the
discretion of the directional driller, Drilling Representative,
Drilling Superintendant, or Driling Engineer.

Additional multi-shot surveys shall be taken in the following
circumstances:

1.1.1 Gyro Single Shot Surveys shall be taken when drilling
surface hole sections whenever magnetic interference is
detected.

1.1.2 Gyro Multi Shot Surveys shall be taken to decrease
positional uncertainty prior to drilling critical hole sections
(i.e. high pressure sections, critical wellbore proximity
hole sections, etc.). In this instance the requirements for
the GMS shall be clearly stated in the drilling progr

- ] : EIVED
1.1.3 In all pad drilling operations of multiple wells . /
casings will be surveyed with GMS before dri?#hgl'j%% fOil and Gas
that string. JUN 15 2015
WV Department of

Environmer@ayﬂmémtﬁn



1.2 Magnetic Survey Requirements hg g

1.2.1 MWD or Magnetic Single Shot (MSS) Surveys shall Be

taken at intervals of not more than 300’ in vertical wells
and at intervals of not more than 180’ in tangent sections
of deviated wells and at intervals of not more than 90’
during build, turn, or drop sections.

1.2.2 The directional drilling contractor will calculate the

following before each BHA is run:

a. Sufficient non-magnetic spacing is in place at both MWD and
MMS positions to deliver < 1 degree azimuth error
due to drill string interference.

b. BHA SAG correction for MWD and MMS positions. If SAG
corrections is >= 0.1 degree inclination it must be
applied.

1.3 Gyro Survey Requirements

1.3.1 Gyro Multi-Shot (GMS) surveys shall be run in all surface
and in intermediate casing stings for wells with S.F. < 2.0
on pad drilling projects.

1.3.2 Gyro Single Shot (GSS) shall be used in place of
magnetic survey instruments in all cases where magnetic
interference from nearby wells is experienced until
separations from existing wells exceeds 30’, or at any
time when magnetic interference from other wells is
suspected.

1.4 Survey Quality Control and Reporting

1.4.1 Deviation calculations shall be performed on the rig
independently by the directional driller and the Drilling
Representative using the minimum radius of curvature
method. The calculations shall be performed using a
company approved program. The directional drilling
contractor is responsible for the accurate reporting of all
wellbore positioning data. The directional drilling
contractor will present the definitive surveys utilizing data
from any of SWN’s surveying contractors.

1.4.2 The quality of the surveys taken shall be checked
independently by the directional driller using the
surveying contractor's approved survey acceptance
criteria. For Gyro surveys this required a review and
approval of the Gyro contractor's QA sheet. For MWD
surveys this requires a review of the QA data sheet and a
comparison to any MMS surveys.

1.4.3 The SWN representative will check tie-in data be:ge RECEIVED

drilling out of each hole section. Projected surve
never be used to tie-in subsequent surveys.

Wime of Oil and Ga¢
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The Drilling Engineer and directional drilling contractor
will ensure all directional drilling proposals include the
correct tie-in data and clearly identify the projection to
which the plan is tied. This projection will be replaced
with a survey once drilling commences.

All definitive surveys will contain the following data:
Well Name

Rig Floor Elevation

Local Coordinates

Section Plane

Declination Applied

Grid Convergence Applied

Any other correction applied

UTM Model

Survey History — Depths and Dates

Survey Tool Errors

T T@meo0TD

2. Well Planning Requirements

2.1 General Requirements

2.11

2.1.2

2.1.3

214

2.1.5

No two wellbores should be designed to be closer than
10’ once drilling commences. In the event that two
surface locations are closer that 10’ apart then directional
equipment will be required below conductor and greater
than 10’ of separation shall be achieved as soon as
possible.

During evaluation of well planning scenarios under the
guidance of this policy, a situation may arise where a
planning classification conflict occurs. In these situations
the drilling department has the responsibility for safe
operations and is therefore the ultimate decision making
authority on all well classifications.

The Directional Drilling Contractor and Drilling Engineer
shall make all efforts to plan well to avoid classification
conflicts.

During the well planning process, the Directional Drilling
Contractor and the Drilling Engineer shall calculate a
Separation Factor for all potential collision risk wells
identified in the clearance scan.

RE
All wells planned with a S.F. of less than 2.0 or at qDjce OfC g,:\gﬁg G

point closer than 10’ planned center to center separation
will be reviewed with the Drilling Engineering Manager )y 15 2015
prior to pre-spud meetings.

£ WV Department o*
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(barriers below collision point, improved directional
control/monitoring, etc.). Wells classified in this
category during planning operations must be
approved by the Drilling Engineering Manager.

c. Category 2 — Reasonable Risk
Well classified into this category are deemed drillable
with lower risk of collision. All physical mitigation
should be considered during planning.

d. Category 1 — Negligible Risk
This category is used for wells that require no
additional actions as they are currently planned.

3. Well Execution Requirements

3.1 General Requirements
3.1.1 The Drilling Representative shall have overall

responsibility for the maintenance of safe operations
when drilling in close proximity to other wells. The lead
directional driller is responsible for the accurate reporting
of the wellbore positioning and projection and calculation
of bit position and uncertainty at the bit (Appendix A-l and
L).

3.2 Suspension of Dnlling Operations
The following rules shall apply at all times when the calculated
Separation Factor for the drilling well crosses either into a
Category 4 classification or exceeds the Separation Factor
specified in the wellplan.
3.1.1 When the classification of any collision risk well is
Category 4 or the Separation Factor exceeds that
specified in the wellplan, the Drilling Superintendent shall
be informed and drilling shall immediately cease.
3.1.2 A plan of action shall be formulated after considering the
following options:
a. Re-survey the current well with a
more accurate survey tool to
reduce the radius of
uncertainty and increase the
projected S.F. to return the
well to Category 3 or that
specified by the wellplan.
b. Make a trip to allow use of a
steering BHA to alter the well
path and increase the ~ RECEIVED
projection of S.F. to Clitiegonf Ojj anqg Gax
3 or that specified by the s
wellplan. JUN 15 2015

wy
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c. Plug the well and side-track at a
depth where the well can be
safely re-drilled.

4. Drilling and Survey Procedure Guidelines
The following guidelines and procedures detail the typical responses to
be enacted in the event of drilling with close proximity to existing wells.

3.1General Guidelines for Drilling with Proximity to Other Wells

The following guidelines should be considered prior to
commencement of drilling collision-critical hole sections. A
collision-critical hole section shall be defined as any interval of
the drilling well requiring a form of mitigation to either detect or
avoid a collision (Appendix M).

4.1.1 Magnetic based surveying instruments shall not be used
as the prime source of well location identification within
20’ of any collision risk well. When magnetic interference
is suspected, gyro surveys should be run. Once free of
magnetic interference, gyro surveys are unnecessary.

4.1.2 When doubt exists as to the accuracy of magnetic based
survey information, these shall be checked with a gyro
based tool before drilling ahead.

4.1.3 Proximity calculations and projections shall be performed
at regular intervals depending on the collision risk. A
minimum frequency of twice daily is mandatory, however
when drilling with a S.F. of less than 1.5, the frequency
shall be increased to every stand drilled.

4.2 Dirilling Procedure

4.2.1 Proximity calculations shall be routinely performed when
drilling hole sections of Category 2 or Category 3 wells.
4.2.2 When well paths are identified as converging and the
proximity scan indicates a S.F. of less than stated in the
drilling plan, the following procedure shall be applied:
a. The last survey station shall be calculated, plotted, and
agreed by the directional driller and Drilling
Representative.
b. The last survey station shall be extrapolated to depth
corresponding to the bit position after drilling the next
single.
c. An appropriate S.F. factor will be calculated using the
projection of the next single.
4.2.3 Depending on the results of the proximity scan, the RECEIVEL
Drilling Representative shall enact the provision@ﬁégeof Oil and G
policy per Section 3.4 if required. ac

JUN 15 2015
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4.2 4 Re-instatement of collision risk Y@sarg ganp gl‘g'l
nly be

from the anti-collision procedures above shall o
performed when the S.F. is restored to the planned
values for the depth or the current well is below the
deepest collision issue.

Tool Face Offset Procedure

The On Site Supervisor may elect to utilize some or all of this
procedure based on the confidence of third party personnel and
criticality of drilling orientation (Appendix N).

4.1.1 If there are two directional drillers on location, both are to
be on the drill floor when assembling the BHA.

4.1.2 Make up BHA and torque all connection’s between the
motor and MWD to recommended make up values.

4.1.3 Adjust motor AKO to needed bend and torque to
recommended make up values.

4.1.4 Directional Driller will scribe motor/MWD as per
Directional Companies guidelines.

4.1.5 MWD engineer imputes calculated value into MWD
surface computer. Directional Driller will double check
value was correctly placed in the computer.

4.1.6 The Directional Driller(s) and MWD operator should both
be involved in measuring and calculating the tool face
offset and double-checking each other while obtaining
the correct value.

RECEIVEL

Office of Qi anc :

e,
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Appendix A - Field Specific Requirements for SIMOPS:
Drilling in addition to Completion &/or Production Operation(s)

Fayetteviile Haynesville Barnett Marcellus Eagle Ford
Common Well Spacing Various 20 15 14 20
S! for MIRU / RDMO Yes - All Wells
Production Allowed No
% Cage Depends - f Waranted
2 Subsurface Mech Banrler Yes - All Capable Wells
2 Surface Mech Bamiers Yes - All Wells
® Remove WH Depends - lf Warranted
8 Collision Barriers Depends - If Waranted
S [Completion Operation(s) Allowed No - Nat Possible
Other Considerations Requires VP approval to circumvent policy
Sl for MIRU / RDMO Yes - All Wells
Only wells (and affiliated pressurized equipment) that are located gutgide the rig fall radius, not
Production Allowed required to have a Subsurface Mechanical Bamier per Anti-Collision requirements and pol.
) adjacent to Mob and Demob routes.
N P y "
v Cage Yes - All Capable Wells located jnsida the rig fall radius
;:' Subsurface Mech Barrier Yes - All Capatle Wells located jnsida t::e:uriigefan radius and those required by Anti-Callision
'E Surface Mech Barriers Yes - All Wells located jngide the rig fall radius or adjacent to Mob and Demsb routes
'g Remove WH No
§, Collision Barriers Yes - All Capatle Wells and equipment located inside the rig fall radius or adjacent to Mob
”n and Demob Routes
Completion Operation(s) Allowed No
Gther Considerations Requires VP approval to circumvent policy
S for MIRU / RDMO Yes - All Wells
Only wells (and affiliated pressurized equipment) that are located gitsida the rig fall radius, not
Production Allowed required to have a Subsurface Mechanical Banier per Anti-Callision requirements and pat.
Q _adjacent to Mob and Demob routes.
[ ] ; FITS .
A Cage Yes - All Capable Wells located jnside the rig fall radius
‘ § Subsurface Mech Barrler Yes - All Capable Wells located jnside t‘l':;ﬂ.r:ge f;t:ﬁ::ius and those required by Anti-Collision
Z:' Surface Mech Banlers Yes - All Wells lacated jngida the rig fall radius or aggggm to Mob and Demcb routas.
® Remove WH No
§. Collision Barriers Yes - All Capable Wells and equipment located inside the rig fall radius or adacant to Mob
® and Demob Routes
Completion Operation(s) Allowed No
COther Considerations Requires DM approval to circumvent policy
PIC Drilling Representative
RECEIVED
Office of Oil and Gas
JUN 1520
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Appendix B — Field Specific Requirements for SIMOPS:
More than one Completion and/or Production Operation(s)

Collision Barrier

Depends - Yes, Mob & Demob Routes when numerous vehicles and/or significant amounts
of transported equipment will be involved

Fayetteville Haynesville Bamett Marcellus Eagle Ford
Common Well Spacing Various 20 15 14 20
SI for MIRU / RDMO Yes - All Wells
Ca Yes, if wells are Capable and adjacent to Mob & Demob Routes or within Potential Impact
ge Area of Heavy Lifts
£ | Subsurface Mech Barrier No
k- - Yes, if walls are Capable and adjacent to Mob & Demob Routes or within Patential Impact
s | S Bami ' ' ‘ . S
_E urface Mech Barmiers Area of Heavy Lifts
@ Remove WH No
Collison Bamier Yes, Mob & Demob Routes
Yes, if wells are not adjacent to Mob & Demob Routes and / or within Potential Impact Area
Production Allowed of Heavy Lifts. Must consider if wells could be impacted by stimulation
S! for MIRU / RDMO Yes - All Wells
,E c Yes, if wells are Capatle and adjacent to Mob & Demob Routes or within Potential Impact
E age Area of Heavy Lifts
2 | subsurface Mech Barrier No
Q
o - - — :
-E Surface Mech Barriers Yes, if wells are Capable and adpcm:taoof:l;l;:’nyi;\:b Routes or within Potential Impact
n"? Remove WH No
8
(-3
5
s

Yes, if wells are outside the rig fall radius, are not adjacent to Mob & Demob Routes or

Production Allowed within Patential Impact Area of Heavy Lis.

e Si for MIRU / RDMO Yes, if wells are Capablo and within Potential Impact Area of Heavy Lifts
3 Cage Yes, if wells are Capable and within Potential Impact Area of Heavy Lifts
= | Subsurface Mech Barrier No

'§ Surface Mech Barmriers Yes, if wells are Capable and within Potential Impact Area of Heavy Lifts
o Remove WH No.

] Collision Barvier No

F Producticn Allowed Yes, if wells ar not within Potential Impact Area of Heavy Lifts

PIC - When Completions
Department Is Involved

Completion Representative

PIC - Otherwise

Production Representative

RECEIVEL
Office of Oil and Gas

JUN 15 2015
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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, L.L.C., Operator
Ritchea North 1H
Wetzel County, West Virginia

SWN Production Company, L.L.C.

T™MP LEASE # LESSOR LESSEE ROYALTY| BK/PG
12-0009-0045-0000 |1-254812-000  |Otis Simmons and Mabel Simmons,  [The Manufacturers Light and Heat Company  ]12.50% 52A/263
his wife, Ethel Ramsey and Elmer Columbia Gas Transmission Corporation 84A/129
Ramsey, her husband, and Harold Chesapeake Appalachia, L.L.C. 90A/242
Simmons and Roxie Simmons, his wife [SWN Production Company, L.L.C. 157A/540
12-0009-0046-0001, |1-264519-000  |F. E. Buchner, single, Willard Herman, |[The Manufacturers Light and Heat Company  [12.50% [47A/275
single, Dale A. Herman, single, Ray C. |Columbia Gas Transmission Corporation 84A/129
Herman, single, Dora Hall Palmer, Chesapeake Appalachia, L.L.C. 90A/242
widow, and Frankie E. Woodstuff and |SWN Production Company, L.L.C. 157A/540
Albert Woodstuff, her husband
12-0014-0006-0000 |WV0000128-000 [Ray C. Herman and Rose M. Herman, |Mobay Chemical Corporation 12.50% |60A/143
husband and wife, and Dail A. Haddad and Brooks, Inc. 65A/67
Herman, single Chesapeake Appalachia, L.L.C. 120A/109
SWN Production Company, L.L.C. 157A/540
12-0014-0006-0000 |1-254831-000  |Ray C. Herman and Dail A. Herman The Manufacturers Light and Heat Company  [12.50% [45A/314
Columbia Gas Transmission Corporation 84A/129
Chesapeake Appalachia, L.L.C. 90A/242
SWN Production Company, L.L.C. 157A/540
12-0014-0016-C000 (WV0000109-001 |TASA Corporation, formerly TASA Coal |J& Enterprises, formerly TASA Coal Company |12.50% [65A/313
Company Chesapeake Appalachia, L.L.C. 103A/350

157A/540

%




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, L.L.C., Operator
Ritchea North 1H
Wetzel County, West Virginia

TMP LEASE # LESSOR LESSEE ROYALTY| BK/PG

12-0014-0016-0000 |WV0000109-002 |Herbert W. Lindsay and Marie Haddad and Brooks, Inc. 12.50% |64A/423
Lindsay, husband and wife Chesapeake Appalachia, L.L.C. 1102A/302
SWN Production Company, L.L.C. 157A/540

12-0014-0016-0000 |WV0000109-003 [Russell Rand and Gwendolyn Rand, Haddad and Brooks, Inc. 12.50% [64A/425
husband and wife Chesapeake Appalachia, L.L.C. 1 102A/302
SWN Production Company, L.L.C. 157A/540

12-0014-0027-0000 |WV0000109-001 |TASA Corporation, formerly TASA Coal |J&J Enterprises, formerly TASA Coal Company [12.50% |65A/313
Company Chesapeake Appalachia, L.L.C. 103A/350
SWN Production Company, L.L.C. 157A/540

12-0014-0027-0000 |WV0000109-002 |Herbert W. Lindsay and Marie Haddad and Brooks, Inc. 12.50% |64A/423
Lindsay, husband and wife Chesapeake Appalachia, L.L.C. 102A/302
SWN Production Company, L.L.C. 157A/540

12-0014-0027-0000 |WV0000109-003 |Russell Rand and Gwendolyn Rand, Haddad and Brooks, Inc. 12.50% |64A/425
husband and wife Chesapeake Appalachia, L.L.C. 102A/302
SWN Production Company, L.L.C. 157A/540
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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, L.L.C., Operator
Ritchea North 1H
Wetzel County, West Virginia

T™P LEASE # LESSOR LESSEE ROYALTY| BK/PG
12-0015-0021-0000 {WVC000113-000 |William D. Ritchea and Shirley E. Mobay Chemical Corporation 12.50% |60A/59
Ritchea, husband and wife Wescap Oil and Gas Company 63A/34
Haddad and Brooks, Inc. 66A/547
Chesapeake Appalachia, L.L.C. 102A/302
SWN Production Company, L.L.C. 157A/540
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WW-6A APINO. 47-@ - 1 2 8
(8-13) OPERATOR WELL NQO, wuar Ricnea WiZ 1

Well Pad Name: Wiliam Ritchea WTZ 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 laboratorics 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 requircs 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. (e) Any
operator shall replace the water supply of an owner of interest in rcal 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 a E
application is filed with the secretary. All persons described in West Virginia Code § 22-6A-10(b) may file mﬂﬁtﬁa Q tP‘the

location or construction of the applicant’s proposed well work to the Secretary at: ©ﬁiCe of Oil and
Chief, Office of Oil and Gas
Department of Environmental Protection JU! YR

601 57" St. SE
Charleston, WV 25304 WV (}‘*Ca“"" OIS |
{304) 926-0450 . CHOL.

Such persons may request, at the time of submitting written comments, notice of the permit decision miﬁ)&‘ h%ons quallf edto
test water. NOTE: YOU ARE NOT REQUIRED TO FILE ANY COMMENT,
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