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Purpose

The purpose of this pad-specific Hydraulic Fracturing Monitoring Plan is to identify and notify
conventional well operators near EQT hydraulic fracturing in Doddridge County, WV prior to hydraulic
fracturing at the following EQT wells on the OXF43 pad: 516228, 516229, 516230, 516232, 516238,
516240, OXF43H32, OXF43H34 and OXF43H35.

Due to the requirements under 35CSR8 5.11, the permittee is required to review the area surrounding
the proposed well pad so as to identify and evaluate potential conduits for unintended fracture
propagation.

" Areport is required to be submitted along with a well work permit application.

The plan is being implemented as an additional safety measure to be utilized in conjunction with existing
best management practices and emergency action plans for the site. These additional measures include
coordination with well operators of the timing and location of the hydraulic fracturing, establishment of
measures well operators should implement, and assurance that the OOG is notified of the timeline, as
well as any issues that may arise during fracturing.

1. Communications with Well Operators

EQT, using available data (WV Geological Survey, WVDEP website, and IHS data service), has identified
all known wells and well operators within 500 feet of this pad and the lateral sections that are known or
could reasonably be expected to be within range of the fracture propagation. A map showing these
wells along with a list of the wells and operators is included in Attachment A.

EQT will notify these operators of the hydraulic fracturing schedule for these wells, and coordinate with
them throughout the fracturing process.

EQT will recommend to these operators at a minimum to:

1. Inspect their surface equipment prior to fracturing to establish integrity and establish pre-
frac well conditions

2. Observe wells closely during and after fracturing and monitor for abnormal increases in
water, gas or pressure

3. Inspect or install master valves or other necessary equipment for wellhead integrity capable
of a pressure recommended by EQT

4, Notify the OOG and EQT if any changes in water, gas production, pressure, or other

anomalies are identified
2. Reporting

EQT will provide information relating to the hydraulic fracturing schedule, communication with other
operators, and ongoing monitoring of the work upon request of 00G or immediately in the event of any

noted abnormalities.
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WelllD
4701700025
4701700104
4701700168
4701700172
4701700185
4701700207
4701700279
4701700365
4701700431
4701700613
4701700766
4701700835
4701701074
4701701282
4701701283
4701701291
4701701305
4701701307
4701701316
4701701317
4701701325
4701701329
4701701367
4701701408
4701701429
4701701433
4701701452
4701701470
4701701471
4701701538
4701701560
4701701623
4701701881
4701701885
4701701966
4701702047
4701702048
4701702051
4701702055
4701702057
4701702068
4701702107
4701702113
4701702114
4701702115
4701702380
4701702386
4701703218
4701703582
4701703585
4701703594
4701703642
4701703816
4701703817
4701703828
4701703831
4701703832
4701703954
4701704033
4701704710
4701704711
4701704728
4701704740
4701704741
4701704818
4701704935
4701704936
4701704938
4701704939
4701704942
4701704943

WellStatus

0&6

date
8/13/1930
9/21/1939
10/15/1946
12/7/1946
2/11/1919
10/5/1954
9/9/1959
9/2/1960
11/26/1960
10/14/1961
8/2/1962
7/23/1962
2/21/1964
8/31/1965
8/17/1965
9/3/1965
10/18/1965
9/18/1965
1/5/1966
2/27/1919
10/27/1965
10/28/1965
10/19/1966
10/23/1966
3/31/1967
2/9/1967
6/29/1967
7/11/1968
9/6/1957
3/1/1969
10/8/1959
8/8/1971
5/27/1978
5/23/1978
12/2/1924
5/23/1918
5/18/1918
7/5/1918
1/1/1918
12/13/1918
2/2/1920
7/14/1930
5/5/1920
10/15/1920
10/14/1924
5/7/1919
2/19/1914
11/13/1983
10/15/1987
10/23/1987
10/10/1987
6/27/1988
9/20/1990
6/21/1990
9/28/1990
9/18/1990
9/20/1990
6/30/1992
9/15/1993
1/22/2003
1/20/2003
4/30/2004
10/15/2003
10/4/2003
2/20/2005
2/25/2005
5/13/2005
5/25/2005
6/2/2005
10/14/2005
12/5/2005

uy
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Operator

PGH & WV GAS
EPC

P&MOIL
P&MOIL

EPC

P&MOIL

DORIS G FUEL
BEECHLICK OIL
ASH & CHAPMAN
PENNZOIL
WILLIAMS OIL & GAS
EDWARD DOLLY
WILLIAMS OIL & GAS
PENNZOIL
PENNZOIL
PENNZOIL
PENNZOIL
PENNZOIL

EPC

EPC

QUAKER STATE
PENNZOIL

EPC

MID AMERICAN EXPLORATION

EPC

FRANCIS FRIESTAD
EPC

MID AMERICAN EXPL

MID AMERICAN EXPLORATION

PENNZOIL

EPC

WARREN DRILLING
EPC

EPC
CONSOLIDATED GAS
EPC

EPC

EPC

EPC
EQUITRANS
EPC

EPC

EPC

EPC

EPC

EPC

EPC

TRI DON

CNG

MERT DEVELOPMENT
TERM ENERGY
TERM ENERGY
ECA

ECA

ECA

ECA

ECA

TERM ENERGY
TERM ENERGY
KEY OIL

KEY OIL
DOMINION
KEY OIL

KEY OIL

KEY OIL

KEY OIL

KEY OIL

KEY OIL

KEY OIL
DOMINION
DOMINION

Longitude Llatitude TargetFm

-80.8015
-80.8015
-80.7932
-80.7903
-80.7847
-80.7910
-80.7785
-80.7807

39.1659
39.1596
39.1491
39.1529
39.1492
39.1473
39.1244
39.1534
39.1460
39.1363
39.1528
39.1483
39.1506
39.1468
39.1490
39.1424
39.1464
39.1446
39.1503
39.1416
39.1301
39.1427
39.1474
39.1350
39.1450
39.1747
39.1429

39.1583
39.1545
39.1677
39.1646
39.1675
39.1676
39.1668
39.1578
39.1617
39.1472
39.1666
39.1638
39.1665
39.1686
39.1653
39.1623

DatuméEleva
1012.0000
1095.0000

905.0000
955.0000

TDSS
-1490.0000
-1397.0000
-1416.0000
-1262.0000

-2485.0000

-722.0000
-1025.0000
-1604.0000
-4054.0000
-4332.0000
-4338.0000
-4073.0000
-4204.0000
-4170.0000
-4110.0000
-4187.0000
-4172.0000
-4191.0000
-4065.0000
-4030.0000
-4137.0000
-4126.0000
-1585.0000
-4132.0000
-4145.0000
-1721.0000
-1559.0000
-1550.0000

-1567.0000
-1591.0000
-1526.0000



4701704946
4701705031
4701705032
4701705037
4701705058
4701705161
4701705162
4701705301
4701705629
4701730263
4701730337
4701730729
4701731052
4701731177
4701773316

GAS 11/29/2005
GAS 6/24/2004
GAS 6/22/2004
GAS 6/30/2004
GAS 8/31/2005
GAS 6/28/2006
GAS 6/28/2006
GAS 2/2/2007
GAS 9/4/2008
GAS 10/24/1918
GAS 6/24/1917
GAS 5/17/1919
GAS 1/8/1919
GAS $/17/1919
UNK
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SPENCER ENTERPRISES
SPENCER ENTERPRISES
SPENCER ENTERPRISES
SPENCER ENTERPRISES
KEY OIL

KEY OIL

EPC

EPC

| H BEREN

PGH & WV GAS

HOPE NAT GAS

HOPE NAT GAS

EPC

UNKNOWN

-80.7883
-80.8070
-80.8035
-80.8088
-80.7831
-80.7948

-80.7979
-80.7950
-80.7889
-80.8038
-80.7747
-80.7828
-80.8064
-80.7976

39.1606
39.1557
39.1582
39.1592
39.1593
39.1698
39.1668
39.1488
39.1480
39.1642
39.1553
39.1461
39.1450
39.1700
39.1517

-99999.0000 99999






WW-6B API NO. 47-017 - 06884

(04/15) OPERATOR WELL NO. OXFa3H32
Well Pad Name: OXxF43

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

1) Well Operator: EQT Production Company 306686 Doddridge  |SoutwestCove | Oxford
Operator ID County District Quadrangle
2) Operator’s Well Number: OXF43H32 Well Pad Name: OXF43

3) Farm Name/Surface Owner: Cathy Jean Wetzel, et. al. Pyblic Road Access: Rt. 20

4) Elevation, current ground: ~ 1.229' (As-Buil) Elevation, proposed post-construction: 1,229 (As-Built)

5) Well Type (a) Gas X 0Oil Underground Storage
Other
(b)If Gas  Shallow X Deep
Horizontal X

6) Existing Pad: Yes or No Yes

7) Proposed Target Formation(s), Depth(s), Anticipated Thickness and Expected Pressure(s):
Marcellus, 6,647, 57', 2951 psi

8) Proposed Total Vertical Depth: 6,647

9) Formation at Total Vertical Depth: Marcellus

10) Proposed Total Measured Depth: ~ 21,399'

11) Proposed Horizontal Leg Length: 14,346’

12) Approximate Fresh Water Strata Depths: 70', 227", 307", 382'

13) Method to Determine Fresh Water Depths:  Offset wells: 017-01623, 017-03817, 017-03831, 017-03828, 017-03832

14) Approximate Saltwater Depths: None expected - if encountered will be below 945'

15) Approximate Coal Seam Depths: 321'-322'

16) Approximate Depth to Possible Void (coal mine, karst, other): None Reported

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

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

Depth:

Seam:

Owner:
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Site Specific Emergency Action Plan

Rev #

Rev Date

Rev Changes

000

2/21/2018

Original

001

12/21/2018

Pg. 5: Change Plan Administrator

Pg. 5. Change Final Approver Title

Pg. 5: Remove Assistant Plan Administrator

Pg. 7: Change Government Relations point of contact
Pg. 22: Section Ill PPE. ADD protective glove
requirement

Pg. 22: Section Il PPE. ADD specialty glove requirement
Pg. 25: Section Ill ADD Plugging Operations

Pg. 28. Section Ill ADD Plugging Operations

002

02/18/2019

Pg. 5: Change Plan Administrator

Pg. 5: Change Approver

Pg. 5: Change Final Approver

Pg. 5: Remove Assistant Plan Administrator

Pg. 7: Change EQT Environmental Contact

Plan Administrator:

Scott M. Held

Senior Safety Coordinator

Approval:
Joseph Smetanka
Director, Corporate Safety

Final Approver:
Charity Fleenor
Director, Environmental Affairs
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Safety Meetings

A completed and documented EQT Tailgate Safety Meeting (TSM) or Contractor
Representative Tailgate Talk or Job Safety Analysis (JSA) is required prior to the beginning
of each work shift during all phases of the operation. Copies of these forms should be logged
and kept in a location on-site for periodic auditing by EQT or the contractor.

See the attached EQT Tailgate Safety Meeting (TSM) Form on the following pages.
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EQT Tailgate Safety Meeting

Revised 03/15/15

List EQT Employees conducting the tasks and participating in the TSM:

Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print: Print; Print:
Print; Print; Print;
Print: Print: Print:
Print: Print: Print:
Print; Print: Print:
Print: Print: Print:
Print: Print: Print:
Print; Print: Print:
Print; Print: Print:
Print: Print: Print:
Contractor Name (if Applicable):

List contract employees conducting the task and participating in TSM:

Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print; Print: Print:
Print: Print: Print;
Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print: Print: Print:
Print: Print: Print:

OfﬁCé—) of Oil a:nr”(; Gas Note: Retain document for 2 years
es [)EC 202019

WV Department of
Environmental Protection
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Section Il: Maps and Diagrams

General Information Pertaining to well pad location:

WV — Doddridge — West Union
Site State, County and Municipality

EQT OXF43 Pad
Site Location Designation

3731 Grove Summers Rd. West Union, WV 26456
Site Address assigned by County 9-1-1

S Fork of Hughes River
Nearest cross road(s)

39.180296, -80.797064 39.157175, -80.792576
Access Road Coordinates Pad Site Coordinates

Directions:

SEE ATTACHED EQT Traffic Control Plan Reference use only. See current EQT Traffic
Control Plan for updated directions and restrictions.

Maps:
Maps are included on the following pages for reference for the above described well location.

The two types of maps included are:
1. Plan View Map

2. Topographical map with 1-mile safety radius

Site Evacuation Plan:

Assembly areas:

Each Site is responsible for identifying a designated assembly area for personnel to
safely evacuate to in the event of an emergency.

Evacuation in place may be most suitable for inclement weather but that decision shall
be made by the On-Site Specialist or Emergency Coordinator (Examples: Near the
access road, Site Location Sign, On-Site Specialist trailer).

Assembly points should be determined so as to be upwind in consideration of the
prevailing wind at the site.

At a minimum, a secondary assembly area shall be determined. Secondary assembly
points should be located to be 90 degrees to the prevailing wind.

Each determined assembly area shall be communicated to all personnel on the site.
Affected and Unaffected areas:

¢ The Emergency Coordinator, or their representative, will establish the emergency area

as the affected area and order the evacuation of all non-essential personnel to the
primary assembly area.

o The purpose is to minimize the risk of exposure to all personnel.

«2 On-site rescuers and equipment should be staged in areas unaffected by the

S & emergency.

Off-site services and equipment summoned to the scene should be staged in areas
unaffected by the emergency.

Only essential personnel, as determined by the Emergency Coordinator, shall be
granted entry into the affected area(s) after an emergency has occurred.

mento
iPro
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Evacuation:

In the event of an emergency all non-essential personnel shall immediately evacuate
their work areas and report to the Assembly Area.

Evacuation must be quick as life safety may be of the essence.

Personnel should evacuate to the assembly area via the quickest route. If that route is
blocked or hazardous, another route should be taken.

Personnel should make sure that their co-workers heard the call for evacuation and
assure that no one is left behind.

Only essential personnel required for process critical jobs can stay behind, all others
shall evacuate. This decision shall be at the sole discretion of the Emergency
Coordinator and in no means should life safety be jeopardized.

Should the primary assembly area be unsuitable for evacuation, the alternate location
shall be communicated to all personnel. The Emergency Coordinator or their designee is
responsible for determining the safest assembly area.

Accountability shall be verified as soon as possible by the Emergency Coordinator or
their designee. Those who are unaccounted for shall be immediately reported to the
Emergency Coordinator

If evacuation is required for the surrounding areas, notifications to all personnel listed on
the attached Topographical and One-Mile Safety Buffer Map and contact list shall be
made by the On-Site Emergency Coordinator or their designee with the assistance of the
emergency first responders and the county LEPC or CES.

Evacuation locations and assembly areas will be made with the coordination of local
emergency first responders.

Scene Access:

Access to the scene should be controlled at all times by the Emergency Coordinator or
their representative.

Access needs to be controlled to reduce life safety concerns as well as preserve
evidence for investigation and root cause analysis.

Access should never be restricted in a way as to impede those who are evacuating in an
emergency.

The scene needs to be secured to prevent unauthorized entry by posting signs, tape,
personnel, or other means at any and all access points.

Unauthorized access into the affected area(s) is prohibited and calls for immediate
removal from the site.

Accountability:

The daily TSM or JSA shall be used to verify accountability for all personnel as soon as
possible after an incident has occurred.

A sign in and out sheet shall be used to account for personnel entering and exiting the
area after an incident has occurred.

Al personnel unaccounted for shall be immediately reported to the Emergency
Coordinator as well as emergency first responders.
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Plan View (Aerial) Map:

See the attached West Virginia Rec Plans on the following pages for each well number listed on
the permit cover page.

Plan View map notes:

This is a basic map of the site which shows the access road(s), nearby dwellings, and true north
direction.

The prevailing wind direction for this area is from the southwest unless otherwise noted.
Flare lines, if needed, will be run and installed as per procedure.

Topographical map with 1-mile safety radius

See the attached topographical map on the following pages along with the attached list with
emergency contact information.

Topographical map with 1-mile safety radius map notes:
This is a basic map of the site which shows the topography of the area.
A defined 1-mile safety radius is shown on the map along with an attached list, if available, of
the names, addresses and telephone numbers of residents, churches, schools and emergency
facilities located within that one mile radius.
The map shows the nearby public route numbers and/or names

RECEIVED
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WV DODDRIDGE COUNTY OXF43 SITE SAFETY PARCEL LIST

MAP #

TM/PARCEL

NAME - OXF43 Site Safety Parcels

ADDRESS

PHONE

2-4-3.1

ARMSTRONG TELEPHONE COMPANY

600 EAST NORTH ST HARRISVILLE WV 26362

304-643-2921

. RECEIVED
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Section lli: Well Work

This Attached Plan will be reviewed with all employees on the work site prior to beginning their
work. Any required changes will be inserted into this Plan and made a part of the Plan after
being approved by WVOOG.

Documentation

A documented EQT Tailgate Safety Meeting (TSM) Form must be completed for each shift
which describes the activities occurring, possible hazards and emergency contact information.
Originals must be maintained and kept with the EQT OSR and filed with the well documents to
serve as verification of the meeting and communication of the shift activities.

Plan Assimilation and Dissemination

The Supervisor of Environmental and Safety - Drilling, or their designee, shall be responsible
for providing a copy of this plan to the local emergency planning committee (LEPC) or county
emergency services (CES) office within at least 7 days from land disturbance or well work.
The LEPC or CES representative will sign a receipt (See Appendices) documenting this.

A copy of this Plan will be available in the following locations:

In the on-site mailbox

In the On-Site Drilling or Completions Specialist office.

West Virginia DEP Office of Oil and Gas

LEPC or CES

Office of the assigned Environmental and Safety Coordinators
Electronically in EQT Well File Library (as part of the permit document).

Personal Protective Equipment (PPE)

At a minimum, all personnel on-site shall wear the following PPE:

Flame Resistance Clothing (FRC)

Hardhat

Safety glasses with side shields

Hard toe boots

Gloves, Leather, Mechanic or Tight —fitting Knit

(Cut Resistance ANSI Level 3 or greater for EQT employees)

Additional PPE may be required based on unique job hazards such as:

High visibility vest

Hearing Protection
Welding/Cutting/Burning

Electrical

Fueling Diesel equipment

Handling hazardous chemicals/substances

Note: Additional PPE may be assigned dependent on the site conditions and shall be the
discretion of the on-site specialist and the Environmental and Safety Department. All
additional PPE requirements will be communicated to all personnel.

Well Pad Construction Sequence

Basic Construction Sequence RECEIVED
1. Mobilization q Office of Ol and 338
2. Erosion & Sediment Control Install .
« -0 9202018
WV Department &f
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©ONOO AW

Clear & Grub
Top soiling
Bulk Earthwork (Keyways to finish grade)
Stoning & Stabilization
Sound wall install (If applicable)
Cellar & Conductor install
Containment & AST install
9.1. Potential Construction Hazards (29CFR 1926 OSHA Construction Industry
Regulations & Standards, July 2017)
9.2 Fire Protection
9.2.1. Fire prevention — burning on-site
9.3. Material Handling, Storage, Use and Disposal
9.3.1. Disposal of waste material — coal, spill clean-up (hydraulic fluid, fuel)
9.4. Tools- Hand and Power (i.e. chainsaw for clearing)
9.5. Welding and Cutting
9.6. Motor Vehicles & Mechanized Equipment
9.6.1. Material handling equipment — limited visibility
9.6.2. Site clearing equipment — limited visibility
9.6.3. Traffic control — off-loading equipment; cutting in entrance to new site
9.6.4. Pile driving equipment
9.6.5. Equipment rollovers
9.7. Excavations
9.7.1. Sloping and benching
9.7.2. Shoring for trenches
9.7.3. Fall protection
9.8. Blasting and Use of explosives
9.9. Electrical
9.9.1. Temporary power run to man camps
9.9.2. Proper grounding
9.10. Confined Spaces
9.11. Cranes and Derricks
9.12. Other General Hazards (i.e. weather conditions, extreme terrain, slips, trips, etc.)

MARCELLUS/ UPPER DEVONIAN REGION:
Detail of Well Work, Drilling Operations

1.

2
3.
4

© N O

Review pertinent well data.

. MIRU drilling rig.

Install riser and air bowl.

. Drill surface or mine string hole to required depth on air / foam / water based mud.

a. Surface casing must be set at least 50’ and no more than 150’ below the deepest
freshwater unless necessary to cover workable coal seams.

b. Mine string hole will not be drilled more than 100’ below base of the mine. Casing will
be set below the mine and a cement basket will be placed above the mine to allow
cement to be placed from the basket to surface.

Run casing to program depth. Centralize per requirements.

Cement to surface per regulation.

WOC 8 hrs.

Pressure test casing to 20% over Maximum Anticipated Surface Pressure (MASP).

RECEIVED
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10.
1.
12.

13.
14.
15.
16.
17.
18.
19.
20.
21.

22.

23.
24.

25.
26.

27.

If separate mine string was required, prepare riser for the drilling of fresh water protective
hole section as follows:

TIH with drilling assembly.

Drill out mine string and to section TD.

Run water protective string (surface casing) to prescribed depth per regulation.
Cement casing to surface per regulation.

Pressure test casing to 20% over MASP.

f. WOC 8 hrs.

Install and test wellhead per manufacturer’s specification.

Install BOP stack.

Test BOP’s

a. Annular Preventer to 70% of rated capacity
b. Ram Preventers to 80% of rated capacity
MU drilling assembly

Drill out surface casing and to planned section TD.
Run intermediate casing to programmed depth.
Cement intermediate casing to surface per regulation.
Pressure Test casing 20% over MASP.
WOC 8 hrs.
MU drilling assembly
Drill out casing. Perform formation integrity test to adequate pressure gradient.
Drilling a pilot hole:
a. Ifdrilling a pilot hole to tag the Onondaga:

i. Dirill the pilot hole to tag the Onondaga but no more than 100’.

ii. Trip out of hole and run open hole logs per geology.

ii. Trip in hole with drill pipe and plug back with solid cement plug to approximately

200’ above KOP.
iv. Proceed to step 22.
b. If not drilling a pilot hole to tag the Onondaga:
i. Drill pilot hole to KOP.

ii. Trip for directional drilling assembly.

ii. Proceed to step 22.
MU directional assembly, TIH and drill curve and lateral section of production hole with
drilling assembly changes as necessary to achieve the planned wellbore trajectory.
Run production casing to programmed depth.
Cement production casing per regulation. Planned TOC will be 500’ above top producing
zone.
WOC 8 hrs.
Nipple down BOP’s and install tubing head. Test tubing head voids per manufacturers
recommendation.
Install dry hole flange. RDMO drilling rigs.

® oo oo

First Stage Completion Work

1.
2.

Install containment as required.
Move in and rig up to run bond log from attainable total depth to above cement top and

marker joint. RECEIVED
Office of Oil and Gas
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Fracture Stimulation

g

o

N

Install or expand containment as required.

Install two 10K frac valves with a flow cross between them, and a goathead with frac iron.
Rig up frac iron and test surface equipment.

Open well and test production casing; open the toe popper.

Rig up wire line and pump down plug and guns to perforate Stage one. Pump down
operations are run under lubricator and pressure control.

Frac stage one.

Rig up wire line and pump down plug and guns to perforate subsequent stages. Pump
down operations are run under lubricator and pressure control.

Set plug, perforate and frac subsequent stages.

Rig down frac equipment and secure location. Lubricate Back Pressure Valve into B
section. Remove one 10K frac valve and flow cross. Install dry hole tree as second
barrier.

Frac Isolation Plug Drill Out & Completions Flow Back Procedure

1.

> ow

Install annular bop, pipe and blind rams. Rig up Snubbing unit and service rig, or coiled
tubing unit. Install flow cross and flow back equipment and pressure test. Remove back
pressure valve.

Run in hole with tubing and bottomhole assembly and drill all plugs. Returns are taken to
the gas separator, gas buster and/or tanks/pits. Gas is sent down sales line or flared.
Pressures are maintained at levels below the operating pressure of snubbing unit
components.

Rig down snubbing unit and rig or coiled tubing unit.

Flow back well with gas to sales or flare until well is stabilized.

Install Back pressure valve and remove frac valves. Install production tree and lubricate
out Back pressure valve. Turn over to production.

Production Operations

1.
2.
3.

Install containment, production equipment, metering equipment, and tankage per program.
Test safety systems.
Turn well to sales.

Plugging Operations

o wN =

o

Notify inspector 24 hrs. prior to commencing operations

Check pressure on all casings.

Bleed off pressure to tank with secured lines.

Nipple up BOP and JU Head Assembly.

Hook pump up, load 5 4" casing with bentonite gel from TD to 50’ below the lowest strata
bearing oil, gas, or water.

RIH w/wireline and set a CIBP 50’ below the lowest strata bearing oil, gas, or water if
achievable. Consult with WVDNR if cannot get to desired depth for permission to set as
deep as possible. Load casing with freshwater and pressure test casing and CIBP to 1500
psi for 20 minutes.

If pressure holds, continue to step #8. If pressure does not hold contact EQT’s site
supervisor and ODNR oil and gas inspector.
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TIH and tag CIBP and run a CBL on 5.5” casing to surface to determine freepoint.

9. TIH with tubing to CIBP and set a 500’ C1A cement plug. Check fluid levels prior to all
cement jobs.

10. Cement across all gas, oil or water bearing zones with a nonporous material in between
cement plugs up to the freepoint of the 5.5”.

11. Free point 5 2" casing, cut casing @ free point. TOOH 5 % casing.

12. TIH with tubing and set a 100’ C1A cement plug 50’ in/out of casing cut. TOOH tubing.

13. Run bond log on 9 5/8” casing from 5 4" casing cut plug to surface.* Note, other
perforations and cement plugs or casing cuts may be deemed necessary after review of 9
5/8” casing bond log.

14. TIH with 9 5/8”" CIBP to top of 5 ¥2"casing cut plug. Set CIBP.

15. TIH tubing to 9 5/8” CIBP set a 500’ C1A cement plug.

16. Cement across all gas, oil or water bearing zones with a nonporous material in between
cement plugs up to the freepoint of the 5.5”.

17. Erect monument with API#, date plugged, & company name.

18. Reclaim location and road to WVDNR specifications.

UTICA REGION:

Detail of Well Work, Drilling Operations

1. Review pertinent well data.

2. MIRU drilling rig.

3. Install riser and air bowl.

4. Dirill surface hole to required depth on air / foam / water based mud.

a. Surface casing must be set at least 50’ below the deepest fresh water.

5. Run casing to programed depth. Centralize per requirements.

6. Cement to surface per regulation.

7. WOC 8 hrs.

8. Pressure test casing to 20% over Maximum Anticipated Surface Pressure (MASP).
9. TIH with drilling assembly.
10. Dirill out surface casing string and drill to Intermediate 1 TD.
11. Run intermediate 1 casing string to prescribed depth per regulation.
12. Cement casing to surface per regulation.
13. Pressure test casing to 20% over MASP.

14. WOC 8 hrs.
15. Install and test wellhead per manufacturer’'s specification. RECEivED
, LeiVE
I e o s
a. Annular Preventer to 70% of rated capacity s [JE9 ) 2019
b. Ram Preventers to 80% of rated capacity
18. MU drilling assembly _ WV Department of
19. Drill out intermediate 1 casing and to Intermediate 2 TD. =Nvitonmantal Protection

20. Run intermediate 2 casing to programmed depth.

21. Cement intermediate 2 casing to 500’ above shallowest producing zone per regulation.
22. Pressure Test casing 20% over MASP.

23. WOC 8 hrs.

24. MU drilling assembly

25. Dirill out casing. Perform formation integrity test to adequate pressure gradient.
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26.
27.
28.
29.
30.

31.
32.
33.
34.

35.

Drill pilot hole to 200’ below Trenton formation.

TOOH and run logs per geology.

TOOH with logging tools and TIH with drill pipe. Set cement plug back to KOP.

TOOH for directional drilling assembly.

MU directional assembly, TIH and drill curve and lateral section of production hole with
drilling assembly changes as necessary to achieve the planned wellbore trajectory.
Run production casing to programmed depth.

Cement production casing 1000’ above KOP per regulation.

WOC 8 hrs.

Nipple down BOP’s and install tubing head. Test tubing head voids per manufacturers
recommendation.

Install dry hole flange. RDMO drilling rigs.

First Stage Completion Work

1.
2.
3.

Install containment as required.

Install 15K frac valve

Move in and rig up WL to run bond log from attainable total depth to above cement top and
marker joint.

Fracture Stimulation

1.
2.

w

[8,]

Install or expand containment as required.
Install two 15K frac valves with a flow cross between them, and a goathead with frac iron.
Rig up frac iron and test surface equipment.

. Open well and test production casing; open the toe popper (if toe popper is run).
. Rig up wire line and pump down plug and guns to perforate Stage one, or use WL tractor

or CT. Pump down operations are run under lubricator and pressure control.

. Frac stage one.
. Rig up wire line and pump down plug and guns to perforate subsequent stages. Pump

down operations are run under lubricator and pressure control.

. Set plug, perforate and frac subsequent stages.
. Rig down frac equipment and secure location. Lubricate Back Pressure Valve into B

section. Remove one 15K frac valve and flow cross. Install dry hole tree as second
barrier.

Frac Isolation Plug Drill Out & Completions Flow Back Procedure

1.

[, - N OV

Install annular bop, pipe and blind rams. Rig up Snubbing unit and service rig, or coiled
tubing unit. Install flow cross and flow back equipment and pressure test. Remove back
pressure valve.

. Run in hole with tubing and bottomhole assembly and drill all plugs. Returns are taken to

the gas separator, gas buster and/or tanks/pits. Gas is sent down sales line or flared.
Pressures are maintained at levels below the operating pressure of snubbing unit
components.

. Rig down snubbing unit and rig or coiled tubing unit.
. Flow back well with gas to sales or flare until well is stabilized.
. Install Back pressure valve and remove frac valves. Install production tree and lubricate

out Back pressure valve. Turn over to production.
RECEIVED
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Production Operations

1. Install containment, production equipment, metering equipment, and tankage per program.
2. Test safety systems.
3. Turn well to sales.

Plugging Operations

Notify inspector 24 hrs. prior to commencing operations

Check pressure on all casings.

Bleed off pressure to tank with secured lines.

Nipple up BOP and JU Head Assembly.

Hook pump up, load 5 %2” casing with bentonite gel from TD to 50’ below the lowest strata

bearing oil, gas, or water.

RIH wiwireline and set a CIBP 50’ below the lowest strata bearing oil, gas, or water if

achievable. Consult with WVDNR if cannot get to desired depth for permission to set as

deep as possible. Load casing with freshwater and pressure test casing and CIBP to 1500

psi for 20 minutes.

7. If pressure holds, continue to step #8. If pressure does not hold contact EQT's site

supervisor and ODNR oil and gas inspector.

TIH and tag CIBP and run a CBL on 5.5 casing to surface to determine freepoint.

9. TIH with tubing to CIBP and set a 500’ C1A cement plug. Check fluid levels prior to all
cement jobs.

10. Cement across all gas, oil or water bearing zones with a nonporous material in between
cement plugs up to the freepoint of the 5.5”.

11. Free point 5 %2" casing, cut casing @ free point. TOOH 5 %" casing.

12. TIH with tubing and set a 100° C1A cement plug 50’ in/out of casing cut. TOOH tubing.

13. Run bond log on 9 5/8" casing from 5 2" casing cut plug to surface.* Note, other
perforations and cement plugs or casing cuts may be deemed necessary after review of 9
5/8” casing bond log.

14. TIH with 9 5/8" CIBP to top of 5 2"casing cut plug. Set CIBP.

15. TIH tubing to 9 5/8” CIBP set a 500’ C1A cement plug.

16. Cement across all gas, oil or water bearing zones with a nonporous material in between
cement plugs up to the freepoint of the 5.5”.

17. Erect monument with API#, date plugged, & company name.

Reclaim location and road to WVDNR specifications
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Section IV: Chemical Inventory & SDS

Safety Data Sheets (SDS):

SDS for all materials and chemicals on-site will be maintained and readily available at the well
site. Copies of these SDS will be kept in the EQT On-site Offices, or be available on-line and
be the responsibility of the EQT On-site Specialist. An electronic copy of the Anticipated SDS

will be submitted to the Department as well.

Mud Information

There will be one induction style mud hopper on location for mixing the fluid.

Mud Usage Marcellus/Upper Devonian Region

Mud Usage Utica Region

Mix Mud Amount

2000 — 3500 bbls

Mix Mud Amount

2000 - 3500 bbls

Mud Weights

8.5-14.8 ppg

Mud Weights

8.5-18.5 ppg

Volume Mixing Water

275 - 2750 bbls

Volume Mixing Water

275 - 2750 bbls
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Below table contains the inventory of on-site materials for mixing mud.

Product Name General Description Possible Inventory Package Size
ALDACIDE G Bacteria prevention 0-32 5 gallon can
BARABLOK Fluid loss additive 0-100 50 Ibs. sack
BARACARB 50, 150, 600 Lost circulation material 0-150 50 Ibs. sack
BARACOR 700 Corrosion inhibitor 0-4 55 gallon drum
BARA-DEFOAM W300 Mud defoamer 0-32 5 gallon can
BARAZAN-D PLUS Viscosifier 0-80 25 Ibs. sack
BAROFIBRE Lost circulation material 0-100 25 Ibs. sack
BAROID 41 Weighting agent 0-80 Bulk tons
BARO-SEAL COARSE Lost circulation material 0-100 50 Ibs. sack
Bicarbonate of soda Calcium control 0-49 50 Ibs. sack
Calcium chloride powder Salinity control 0-160 50 Ibs. sack
Caustic soda pH/alkalinity control 0-25 50 Ibs. sack
Citric acid pH/alkalinity control 0-25 50 Ibs. sack
DEXTRID LT Fluid loss additive 0-100 50 Ibs. sack
DRILTREAT Wetting agent/emulsifier 0-16 5 gallon can
EZ-MUD Shale inhibitor 0-10 5 gallon can
GELTONE V Viscosifier 0-50 50 Ibs. sack
LE SUPERMUL Emulsifier 0-16 55 gallon drum
Lime pH/alkalinity control 0-50 50 lbs. sack
N-SEAL Lost circulation material 0-100 50 Ibs. sack
NXS-LUBE Lubricant 0-16 5 gallon can
OMC 42 Mud conditioner 0-4 55 gallon drum
PAC-L Fluid loss additive 0-80 50 lbs. sack
QUIK-THIN PLUS Mud thinner 0-100 50 Ibs. sack
RHEMOD | Mud conditioner 0-8 55 gallon drum
RM 63 Mud conditioner 0-8 55 gallon drum
Soda Ash Calcium control 0-25 50 Ibs. sack
Sodium chloride Salinity control 0-30 2,000 Ibs. sack
STEELSEAL 400 Lost circulation material 0-200 50 Ibs. sack
SUSPEMTONE Suspension agent 0-100 50 lbs. sack
SynOQil Base oil 0-150 bbls (42 gal)
WALL-NUT MEDIUM Lost circulation material 0-150 50 Ibs. sack
ZEOGEL Viscosifier 0-100 50 Ibs. sack
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Section V: BOP and Well Control

BOP equipment and assembly installation schedule

BOP Equipment — Marcellus/Upper Devonian Region
Pressure Test
Size (in) | Operation Hole Section Type Class Pressure Test Frequency
(psi)
13-5/8” | Drilling Intermediate Annular 3M 2,100 | Initial
13-5/8” | Drilling Pilot Annular M 2,100 | Initial, Weekly, Trip
13-5/8” | Drilling Production Annular 5M 3,500 | Initial, Weekly, Trip
13-5/8” | Drilling Production Blind SM 4,000 | Initial, Weekly, Trip
13-5/8” | Drilling Production Pipe 5M 5,000 | Initial, Weekly, Trip
7-1/16” | Completions | Production Cameron U’s M 5,000 | Initial
13-5/8” | Drilling Pilot (Onondaga Tag) | Annular M 4,000 | Initial, Weekly, Trip
Wellhead Detail — Marcellus/Upper Devonian
Size (in) Type M A W P (psi)
13-3/8” SOW x 13 5/8” 5M Multi-bowl Well Head 5,000
13-5/8” 5SM x 7-1/16” 10M Tubing Head 10,000 - %
2-1/16” 5M Christmas Tree 5,000 S o
2 m
T O
. . I8 o
Utica Region T =
Test BOPs as follows: T3 0N
e Annular to 250 psi low/2,100 psi high for 30 mins each 52 3
e All ram, choke/kill valves, TIW, IBOP and all choke manifold valves to 250 psi Iow/4,950@~
3

psi high for 30 mins each
Annular to 250 psi low/3,500 psi high for 30 mins each
All ram, choke/kill valves, TIW, IBOP and all choke manifold valves to 250 psi low/8,000

psi high for 30 mins each

WO

SEH PUE IO J08))
d3nianay

BOP Equipment — Utica Region
. . . Pressure Test
Size (in) Operation Hole Section Type Class Presspre Test Frequency

13 5/8” Drilling Intermediate Annular M 2(?18(1)3) Initial, Weekly, Trip
13 5/8” Drilling Intermediate Pipe M 4,000 | Initial, Weekly, Trip
13 5/8” Drilling Intermediate Blind 5M 4,000 | Initial, Weekly, Trip
13 5/8” Drilling Pilot/Production Annular M 3,500 | Initial, Weekly, Trip
13 5/8” Drilling Pilot/Production Pipe 10M 8,000 | Initial, Weekly, Trip
13 5/8” Drilling Pilot/Production Blind 10M 8,000 | Initial, Weekly, Trip
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Wellhead Detail — Utica

Size (in) Type M A W P (psi)
13-3/8” SOW x 13-5/8” 10M Multi-bowl Well Head 10,000
135/810M x 7 1/16” 15M Tubing Head 15,000
29/16” 10M Christmas Tree 15,000

Well Control Trained Personnel:
Drilling
- EQT On-Site Specialist — 2 on rotating hitches.
- Contract Group’s — Tool Pusher & Drillers

Completions & Production
- EQT On-Site Specialist or Consuitant

Notification Procedure
Significant Event Notifications

o A detailed record of significant drilling events will be recorded in the EQT Production Well
Log Book.

e |n addition to the record above, the local inspector of the WV DEP Office of Oil and Gas
and Supervisor of EH&S will be notified by the EQT On-Site Specialist for the following
events:

o Lost Circulation
o Encounter of Hydrogen Sulfide Gas

= |mmediate notification is required of any reading of Hydrogen Sulfide Gas greater

than 10ppm

Fluid Entry

Abnormal Pressures

Blow-outs
o Significant kicks

¢ Contact information can be found in Section Il

O 0 O©°

Emergency Notifications

¢ In the event emergency response personnel and residents surrounding the work site are
affected by specific events during the operation they must be notified as soon as possible
by the On-site Specialist or their designee.

Flaring Notifications

¢ The local fire department(s) and/or county dispatch centers must be notified immediately
prior to the ignition of a flare.

B,
4 N O/' @&
V2 < é\o
N . é C?o
. a e

7
%, Ox 32






Marcellus/Upper Devonian Region Well Head Assembly Design, version 2.
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Well Kill Killing Operations

In a well control situation, all influxes are to be handled using the Wait-and-Weight Method or
the Driller's Method. With the Wait-and-Weight Method, the influx is circulated out while kill
weight mud is simultaneously circulated down the drill pipe and up the annulus. The heavy
mud is circulated to the bit at a slow kill rate, and the drill pipe pressure is maintained

according to a prepared table that gives drill pipe pressure for the corresponding strokes of kill
mud pumped.

The Driller's Method is accomplished in two circulations using constant drill pipe pressure and
maintaining constant pump speed. The drill pipe pressure is kept constant by adjusting the
choke. Once the annulus is clear of the influx, the mud weight is adjusted to kill-weight. The
kill-weight mud is then circulated to the bit using constant pump speed and drill pipe pressure
step-down plan. When kill-weight mud has reached the bit, the FCP is maintained until the
heavy mud has reached the surface.
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Section VI: Hydrogen Sulfide

Purpose

The purpose of this plan is to insure the safety of the all on-site personnel as well as those
residents in close proximity. Hazards associated with the possibility of H2S encounters and
the warning signs of H,S exposure will be covered.

Scope

The policy is to consider every encounter with H.S as potentially lethal until proven otherwise.
Upon encountering H>S, EQT employees or contractors(s) will determine the concentration of
H2S.

General Information

Immediately upon suspicion or odor of H>S on location, the concentration shall be

determined using properly functioning single or multi-gas detection devices which have a

sensor calibrated to detect the presence of H2S gas.

- All readings should be documented along with the time they were obtained

- All areas having a reading of greater than 10 ppm H.S shall be evacuated until the area
has been cleared of H2S, or properly trained personnel equipped with appropriate PPE
arrive on location.

- H2S deadens the sense of smell; the presence or absence of H,S odor is not an
acceptable means for determining the presence of gas.

- Never walk upwind or uphill towards any suspected source of H,S; approach using a
cross wind approach.

Identify wind direction and evacuate personnel upwind and uphill of the leak; H.S is heavier
than air and will settle in low-lying areas.

If necessary, the well will be shut in and the work will be stopped until adequate safety
personnel and equipment have arrived on site.

No work will take place until the appropriate personnel and equipment are in place.

The primary considerations at this time will be:
- H2S concentration
- Gas Volume
- Weather Conditions
- Dwellings in the area.

Personal Protective Equipment

1. The EQT H2S contractor will have an emergency trailer with SCBA’s, additional gas
detection equipment and other instrumentation and PPE required for appropriate
response.

2. All personnel on location; all personnel monitoring adjacent to the location; or all
personnel associated with the operation, will be equipped with personal H>S monitors.

3. There will be a H>S monitor located at the flow line exit, during the drilling of this well, as
well as on the Rig Floor.

4. This PPE shall be in addition to the PPE requirements listed in EQT’s General Safety
Policies and Procedures.

_ RECEIVED
Office of Oiland Gas
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Protection Zone Plans

Emergency Protection Zone Plan

In the event of an emergency on the well site, the Emergency Coordinator, or his designee,
shall determine protective zones to limit the risk of exposure to workers, local responders,
and residents surrounding the work area.

The attached Safety Zone Map and Parcel Owners listed in Section Il of this plan can
be utilized.

Life safety, impacts to the environment, and property conservation are priorities.

The Emergency Coordinator shall determine these zones based on the following
information on the scene:

Magnitude of the incident

Wind Direction

MSDS of applicable materials

Current and forecasted weather conditions
Topography and land conditions

Other influences specific to the incident

Once established, these zones will be maintained until a determination is made by the
Emergency Coordinator to alter or discontinue them.

Flowback Condensate Protection Zone Plan

A pre-job meeting or contact will be performed with all parties prior to startup.

Equipment and operational guidelines are:

Permit entry only 30’ radius around gas buster tanks.

Signs posted around well site.

Gas detectors and condensate sticks will be on location and used.

Approved vendors only for condensate transfer to pre-approved sites.

Emergency response plan reviewed for either WV or PA operations.

EQT On-Site Completion Specialist (OCS) will be notified immediately of any liquids
on the ground.

Only approved companies and vacuum trucks to be used to pick up fluids.
LEL meter usage verified and to be checked.

All ignition sources around well site will be reviewed.

RECEIVED
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Section VII: Flaring

Flaring Operations
Drilling
Flare Line Installation

The BOP equipment will all be located on the surface. The choke line coming off the stack
will lead into a 5,000 psi choke manifold with 2 adjustable chokes. The 7" blooie line will
divert any gas 50-75' away from rig substructure. Blooie line will be properly anchored
with stakes or buried and will be set up so that gas can be vented. There will be a clearing
of 25’ for the gas to be vented. Duration of flare is expected to be ~ 7 days, depending on
actual test results.

Ignition Methods

1. Primary — Vent
2. Backup — Marine flare pistol

Notification
Notification of a Flare will be given to the local Fire Department and/or 911 center, if
possible. Refer to Section 3.0 for contact information.

Completions

Flare Line Installation — Marcellus/ Upper Devonian Region
The Flare Stacks will be positioned in a safe area at least 25’ away from pit liners, trees
and any other hazardous sites. The Flowback configuration consist of in order: 7 and1/16”
10m frac valve; Flow Cross with 4 and 1/16” wing valve ; junk catcher; choke manifold;
1440 psi or 2000 psi horizontal test separator and 2" 206 pipe to Flare Stack. Flowline will
be properly anchored and tethered. Duration of flare is expected to be ~ 7 days,
depending on actual test results.

Ignition Methods
1. Primary —Pilot Light

Flare Line Installation — Utica Region
The Flare Stacks will be positioned in a safe area at least 25’ away from pit liners, trees
and any other hazardous sites. The Flowback configuration consist of in order: 7 and1/16”
10m frac valve; Flow Cross with 4 and 1/16” wing valve ; junk catcher; choke manifold;
1440 psi or 2000 psi horizontal test separator and 2” 206 pipe to Flare Stack. Flowline will
be properly anchored and tethered. Duration of flare is expected to be ~ 7 days,
depending on actual test results

Ignition Methods
1. Primary —Pilot Light

Notification
Notification of a Flare will be given to the local Fire Department and/or 911 center, if
possible. Refer to Section Il for contact information.

RECE\VED i
Dffice of Oiland Gas

e (EC 202019

| tof
AV Department O
Environimenia) Proiection 40






Section VIli: Collision Avoidance

Collision avoidance is managed by utilizing gyro tools, downhole steering tools (MWD/EM), and
anti-collision software by engineers. Two drilling scenarios that occur are normal pad drilling and
return to pad drilling. EQT categorizes these two scenarios as such because the two scenarios
utilize very different mitigation plans.

Normal pad drilling is defined when a top hole rig drills each well on the pad down to kick off
point (KOP) and then a bottom hole rig moves onto the pad after the top-hole rig moves off and
drills the curve and lateral sections. Normal pad drilling can also be defined when a bottom hole
rig moves to a pad and drills each well on the pad from surface to TD (Grassroots Well).
Normal pad drilling carries much less risk and thus does not require frequent surveying and
collision avoidance maneuvers because no producing wells are present and risk of unexpected
pressure or well control events are not present.

Return to pad drilling is a scenario where a top-hole rig or a bottom hole rigs returns to a pad to

drill additional well(s) that currently have producing (live) wells on the pad. Return to pad drilling

requires more frequent surveying and anti-collision avoidance management because producing

wells are present. By utilizing good engineering well design, anti-collision software and frequent
surveys, wells can safely be drilled while existing or producing wells exist on the pad.

With both normal and return to pad drilling operations, every well planned to be drilled has a
surface plot diagram, 2-D plot diagram, and a pad plot diagram prepared. (Plots attached under
“Collision Avoidance Diagrams”) In each scenario, a continuous north seeking gyro tools,
MWOD/EM tools, and anti-collision processes are utilized to mitigate the risk of downhole
collisions. Anti-collision processes include conformation of gyro accuracy, evaluation of anti-
collision software (Compass or equivalent program), and 2-D/3-D model plotting. In both
scenarios, it is EQT’s standard operating procedure (SOP) for the on-site supervisor of EQT and
the directional drilling company supervisor to confirm the orientation of the directional tools and
ensure that the tools are orientated consistent with the directional motor’s high side. When anti-
collision is a risk and directional assemblies are required to navigate utilizing a gyro tool, it is
EQT’s SOP to use the Gyro company’s muleshoe to ensure the accuracy of the gyro seat in the
muleshoe. In addition, when using this muleshoe, it is EQT's SOP to have the EQT’s on-site
supervisor, directional drilling company supervisor, and gyro company supervisor confirm the
alignment and orientation of the tool and ensure that the tools are orientated consistent with the
directional motor’s high side. This ensures the azimuthal direction is correct when steering the
well.

Normal Pad Drilling
In this scenario, there are no existing wells on the pad. A top-hole rig will move on to the pad
and drill each well to KOP and then a bottom hole rig will move on after the top hole rig
finishes and drill the each well to horizontal TD. At times, the bottom hole rig may drill each
well from surface to horizontal TD.

During this scenario, if two wells come within 10 feet or a separation factor of 1.5, each
survey is monitored closely and anti-collision is run after each survey until the wells are clear
of a collision risk. The frequency of surveys can vary from 30-500’ depending on the
trajectory of the wells, hole walk, and risk of collision. If a SF < 1.0 or < &' separation is
encountered or a collision occurs, an email notification will be sent by the EQT on-site drilling
supervisor to the appropriate state inspector. In the event the proximity of wells get to a point
where a collision cannot be avoided or a collision occurs, EQT will properly secure each well
and evaluate the most prudent plan forward while communicating plans with the state

inspector. RECEIVED
Office of Oil and Gas

emw D=0 202019 41

WV Department of
Environmenial Protection



Vertical Section:

Each hole is drilled to KOP by either the top-hole rig or bottom hole rig. Once KOP is

achieved then a gyro survey is run. No nudges are planned.

- Each gyro is analyzed and certified accurate by the gyro company before it is used for
any directional planning or modeling. Each tool is roll tested on location and if all surveys
are within tolerances the gyro survey is sent to the gyro company’s office to be further
analyzed and certified accurate.

Horizontal Section:
After the top-hole section of the well is complete and the well is at KOP, anti-collision is
run on each well and the most efficient well path with the lowest risk of collision is selected
by engineers. Directional bottom hole assemblies (BHA) are run in the hole and used to
drill the well from vertical to horizontal. Gyros or MWD/EM surveys are taken as needed to
steer the well until the well is away from the other wells and the risk of collision is
eliminated. Surveys utilizing MWD/EM tools are taken from that point on to the total depth
of the well is achieved. After each survey is taken, the surveys are analyzed by both EQT
engineers and the directional drilling well planning technicians and anti-collision is run to
ensure current well path is not in the direction of a producing well(s) and consistent with
the permitted well path.

- Anti-Collision is a software program into which gyro surveys or MWD/EM surveys are
uploaded. The software runs 2-D and 3-D well paths of all wells within the vicinity of the
well being drilled.

- Surveys are taken every 30-100'.

- While directionally drilling the well, anti-collision software is constantly updated and
separation factors (SF) are analyzed.

- Each survey is analyzed and certified accurate by the directional company before it is
used for any directional planning or modeling.

Return to Pad Drilling
In this scenario a top-hole rig or bottom hole rig will move on a pad that currently has
producing (live) wells on the pad. Prior to drilling additional wells on the pad, the gyro from
the existing wells on the pad are analyzed by engineers to evaluate how the existing wells
walk in the vertical part of the well. Then preliminary directional plans are prepared to
mitigate downhole collisions. EQT plans to drill and develop the pad while producing existing
offset wells. However, additional well path management (more frequent surveying and anti-
collision modeling) is performed by engineers during the drilling process both in the vertical
and horizontal sections of each well.

During this scenario, the well is surveyed from surface to TD as it is drilled and if two wells
come within 14 feet or a SF of 2.0, each survey is monitored closely and anti-collision is run
after each survey until the wells are clear of a potential collision. The frequency of surveys
can vary from 30-500’ depending on the trajectory of the wells, hole walk, and risk of
collision. If a SF < 1.0 or < 5’ separation is encountered, an email notification will be sent by
the EQT on-site drilling supervisor to the appropriate state inspector. In the event the
proximity of wells get to a point where a collision cannot be avoided, EQT will properly secure
each well and evaluate the most prudent plan forward while communicating plans with the
state inspector.
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Vertical Section:

After the rig moves on the pad and starts drilling, gyro surveys are taken several times
from surface to KOP. After each gyro is taken, the surveys are analyzed by both EQT
engineers and the directional drilling well planning technicians and anti-collision is run to
ensure current well path is not in the direction of a producing well(s). All of these steps are
completed prior to the resumption of drilling. Actual frequency of gyros is determined by
engineers and the position of the hole as it relates to existing wells on the pad. No nudges
are planned.

- Anti-Collision is a software program into which gyro surveys or MWD/EM surveys are
uploaded. The software runs 2-D and 3-D well paths of all wells within the vicinity of the
well being drilled.

- While vertically drilling the well, anti-collision software is constantly updated and
separation factors (SF) are analyzed.

- Each gyro is analyzed and certified accurate by the gyro company before it is used for
any directional planning or modeling. Each tool is roll tested on location and if all surveys
are within tolerances the gyro survey is sent to the gyro company’s office to be further
analyzed and certified accurate.

Horizontal Section:

Directional BHAs are run in the hole and used to drill the well from vertical to horizontal.
Gyros or MWD/EM surveys are taken as needed to steer the well until the well is away
from the other wells and the risk of collision is eliminated. Surveys utilizing MWD/EM tools
are taken continuously until the total depth of the well is achieved. After each survey is
taken, the surveys are analyzed by both EQT engineers and the directional drilling well
planning technicians and anti-collision is run to ensure current well path is not in the
direction of a producing well(s) and consistent with the permitted well path.

- Anti-Collision is a software program into which gyro surveys or MWD/EM surveys are
uploaded. The software runs 2-D and 3-D well paths of all wells within the vicinity of the
well being drilled.

- Surveys are taken every 100'.

- While directionally drilling the well, anti-collision software is constantly updated and
separation factors (SF) are analyzed.

- Each survey is analyzed and certified accurate by the directional company before it is
used for any directional planning or modeling.
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Section IX: Deep Well Additional Requirements (IF APPLICABLE)

Formations
See the attached WV Geological Prognosis on the following pages for each well listed on the

permit cover page which lists anticipated freshwater, saltwater, oil and gas, hydrogen sulfide,
thief zones, high pressure and volume zones and their expected depths

Casing and Cementing
SEE ATTACHED DOCUMENTS FOR EACH WELL

Casing and Cementing notes:
1. All cement volumes are typical, actual conditions may dictate changes in geometry.

2. All casing and cement meet API standards, but are not APl monogrammed.

3. Mine strings will be run as required by geologic conditions.
4. Full BOP pressure tests on installation, function test daily, blind ram test on trips.

Flaring Activities
See also Section VII: Flaring for additional information and details.

RECEWED
Office of Oiland Gas

s (167202019

WV Department of
Environmental Protection

44













































WW-6A1 attachment Operator's Well No. 516241
OXF43H32
Lease No. Grantor, Lessor, etc. Grantee, Lessee, etc. Royalty Book/Page
107429  Franklin Maxwell Heirs L.P. (current royalty owner) =
W. Brent Maxwell, et al (original lessor) Fisher Qil Co. LB23/337
Fisher Qil Co. The Philadelphia Company of West Virginia LB32/120
The Philadelphia Company of West Virginia Pittsburgh & West Virginia Gas Company DB87/90
Pittsburgh & West Virginia Gas Co. Equitable Gas Company DB121/303
Equitable Gas Company Equitrans, Inc. LB154/475
Equitrans, Inc. Equitrans, L.P. DB329/645
Equitrans, L.P. Equitable Production-Eastern States, Inc. LB 192/19
Equitable Production-Eastern States, Inc. Equitable Production Company CB281/346
Equitable Production Company EQT Production Company CB281/346
109481  Adele McDougal, et al (current royalty owner) b
Jackson Leeson, et al (original lessor) The Philadelphia Co. of West Virginia LB21/76
The Philadelphia Co. of West Virginia Pittsburgh & West Virginia Gas Co. DB87/90
Pittsburgh & West Virginia Gas Co. Equitable Gas Company DB121/303
Equitable Gas Company Equitrans, Inc. LB154/475
Equitrans, Inc. Equitrans, L.P. DB329/645
Equitrans, L.P. Equitable Production-Eastern States, Inc. LB 192/19
Equitable Production-Eastern States, Inc. Equitable Production Company CB281/346
Equitable Production Company EQT Production Company CB281/346
107437  Mansfield Leeson, et al (current royalty owner) *
F. L. Lodge (original lessor) Fisher Qil Co. LB22/277
Fisher Qil Co. The Philadelphia Oil Co. LB24/64
The Philadelphia Oil Co. Pittsburgh and West Virginia Gas Company DB87/90
Pittsburgh and West Virginia Gas Company Equitable Gas Co. DB121/303
Equitable Gas Co. Equitrans, Inc. LB154/475
Equittrans, Inc. Equitable Production-Eastern States, Inc. LB192/19
Equitable Production-Eastern States, Inc. Equitable Production Company CB281/346
Equitable Preduction Company EQT Production Co. CB281/346
1041532 Terry E. Leeson, et al. (current royalty owner *
Joshua Adams and Satah E. Adams (original lessor) ~ J. W. Stuck LB 28/172
J. W. Stuck Hope Natural Gas Company LB 26/186
Hope Natural Gas Company Consolidated Gas Supply Corporation DB 143/345
Consolidated Gas Supply Corporation et al. Conolidated Gas Transmission Corporation LB 135/583
Consolidated Gas Transmission Corporation CNG Transmission Corporation DB 332/563
CNG Transmission Corporation Dominion Transmission, Inc. DB 332/570
Dominion Transmission, Inc. CONSOL Energy Holidngs LLC XVI LB 245/1
CONSOL Energy Holidngs LLC XVI/CONSOL Gas Co. CNX Gas Company LLC DB 292/469
CNX Gas Company LLC Noble Energy Inc. LB 260/39
CNX Gas Company and Noble Energy, Inc. Antero Resource Corporation - 3}" LB 400/565
Antero Resources Corporation EQT Production Company =N o LB 486/476
" % 2
=g 7 om
987367  Adam Minerals LLC, et al (current royalty owner) =t ; "§ 8
Alice M. Brummage EQT Production Company 3{1 :3” ~ g 5 LB 253/603
38 2 2o
83g %
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Lamar Oil and Gas Company Inc., et al (current
royalty owner)

Lamar Oil and Gas Company Inc.

Antero Resources Corporation

Trendon Spurgeon, et al (current royaity owners)
Trendon Spurgeon
Antero Resources Corporation

Heirs of L. K. Matheny (current royalty owner)

Lyle Matheny and Lissette Matheny
Optimist Oil and Gas Company

Big A Oil Company

Lamar Oil and Gas Company
Antero Resources Corporation

Donald F. Sleeth, et al (current royalty owner)
Donald F. Sleeth

Terry Ray Kimble, et al (current royalty owner)
Terry Ray Kimble et al.

** Per West Virginia Code Section 22-6-8.
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Antero Resources Corporation
EQT Production Company

Antero Resources Corporation
EQT Production Copmpany

Optimist Oil and Gas Company
Big A Oil Company

Lamar Oil and Gas Company
Antero Resouces Corporation
EQT Production Company

EQT Production Company

EQT Production Company

*k

*k

ek

ek

LB 413/395
LB 488/41

LB 417/91
LB 486/476

LB 73/263
LB 129/601
LB 150/344
LB 405/339
LB 488/13

LB 393/652

LB 487/62















