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(10/14) OPERATOR WELL NO. Boggess 17H
Well Pad Name: Boggess

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

Drilling and completion of a horizontal Marcellus well. The well will be drilled on air to an approximate
depth of 5344' TVD/MD. The well will then be horizontally drilled on synthetic based mud from the KOP
to approximately 8,074’ TVD / 19,179' MD along a 329° azimuth.

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

Multi-stage / high-rate slickwater fracture treatment using various size sands as proppant. First stage
will be initiated via pressurization against a burst disc ran in the production casing string or perforated
with coiled tubing. Subsequent stages will be perforated with pumped down guns ran on wireline.
Individual stages will be isolated with composite frac plugs. Maximum pump rate during any stage will
be 110 BPM with a maximum allowable surface pressure of 9,500 PSI. Composite bridge plugs will be
set at the end of the last stage to isolate the treated formation.

21) Total Area to be disturbed, including roads, stockpile area, pits, etc., (acres): 20.18

22) Area to be disturbed for well pad only, less access road (acres): 11.67

23) Describe centralizer placement for each casing string:

Surface and intermediate casing strings will have bow spring centralizers placed every third joint
(~120") from the shoe joint to surface. Production casing will have rigid body centralizers placed at a
minimum of every fourth joint (~160") from TD to surface.

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

Surface string cement will be a Type 1 + Max 3% bwoc Calcium Chloride Fresh Water blend.
Intermediate string cement will be a Type 1 Cement + Max 3% bwoc Calcium Chloride + Fresh Water.
Production string cement will be (50:50) Poz (Fly Ash):Type | Cement with a gas migration additive.
RECFEIvVED
Office of O} and Gas

25) Proposed borehole conditioning procedures:

Surface string will use a 25.0 bbls Gel Pill + LCM + 25 Ibs Cello Flake + 20 Ibs/%@) Hehtdfite @ 8.4 ppg
& 10 bbls fresh water spacer prior to cement. Intermediate string will use W{Z&bbls Gel Pill + LCM +
25 Ibs Cello Flake + 20 Ibs/bbl Bentonite @ 8.4 ppg & 10 bbls fresh w. PRAsHecdmgnt.
Production string will use a 50.0 bbis SealBond 25 + 1 gal/bbl US-40 + %mﬁ%flﬁméaﬂyﬁbl
SS-2 Spacer @ 13.5 ppg prior to cement.

*Note: Attach additional sheets as needed.
Page 3 of 3
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South Penn Oil Company
Assignment
DB 27/287

South Penn Oil Company

South Penn Natural Gas Company
Assignment
DB 304/457

South Penn Natural Gas Company

South Penn Qil Company
Deed
DB 580/311
Pennzoil Company

New Dunstan, Inc.
Assignment
AB 20/484

New Dunstan, Inc.

Pennzoil Company & Pennzoil Producing
Deed
DB 210/611
Pennzoil Company & Pennzoil Production

Pennzoil Products Company
Assignment
AR 23/280
Pennzoil Products Company

Eddy Brothers {(Mark V. Eddy & Harry Eddy)
Assignment
DB 1063/553

Eddy Brothers (Mark V. Eddy & Harry Eddy)

NNE Resources, LLC
Assignment
AB 123/370

12/21/2018

RECEIVED
Office of OH and Gas

SEP % 8 2018

WV Department of
Environmentai Protection



Chesapeake Appalachia, LLC.
And

Statoil USA Onshore Properties Inc.

Northeast Natural Energy
Assignment
BK 120/769
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J.W. Berry
Lease
DB 25/391
E.M. Hukill

E.M. Hukill
Assignment
AB 31/262

South Penn Oil Company

South Penn Oil Company
Assignment
AB 31/286
Marion Oil Company

Marion Oil Company
Assignment
AB 219/211
Washington Oil Company

Washington Oil Company
Assignment
AB9/148
Northern United Petroleum Company

Northern United Petroleum Company
Assignment
AB 9/217
United Petroleum Corporation
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Northern United Petroleum Company
Assignment
AB 9/282
United Petroleum Corporation

United Petroleum Corporation
Assignment
AB 9/329
Chill Can International, Ltd.

Chill Can International, Ltd.
Assighment
AB 9/677
Jerome Klubeck

Jerome Klubeck

Assignment
AB 65/373
N-K LLC B
RECEIVED
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Westhawk Minerals, LLC
Lease
DB 1576/481
Gulfport Energy Corporation

Gulfport Energy Corporation
Assignment
AB 132/537
Northeast Natural Energy, LLC
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SITE NAME Boggess 17H

COUNTY Monongalia

ACCESS ROAD ENTRANCE N39° 39’ 59.23” , W-80° 05’ 48.82 (NAD 83)

N 4391127.465, E 577463.266 (NAD 83 UTM)

DIRECTIONS TO SITE:

From I-79, take exit 155. Merge onto Chaplin Hill Road/CR-19/24N toward US-19ANVV-
7/Star City. If traveling from the south, this will be a right off the exit. If traveling from the
north, this will be a left off the exit. After approximately 0.8 miles, turn left at light onto
US-19/WV-7. Continue on US-19/WV-7 for approximately 1.7 miles. Turn left on WV-7
and continue on route for approximately 4.0 miles. The Boggess Pad Access Road
Entrance will be on the right.

- From Blacksville, take WV-7 E/Mason Dixon Highway for approximately 10.1 miles.
The Boggess Pad Access Road Entrance will be on the left.

*See Attached Maps
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Introduction

Northeast Natural Energy LLC (“NNE”) is an oil and gas exploration and production
company with company headquarters located at the following address:

Northeast Natural Energy LLC
707 Virginia Street East, Suite 1200
Charleston, WV 25301

And a Field Operations Office located at the following address:

Northeast Natural Energy LL.C
48 Donley Street, Suite 601
Morgantown, WV 26501

NNE is committed to protecting the people, property, and resources of the company and
of the communities in which it works by establishing a safe and healthy work
environment that is free from recognized hazards and complies with all local, state and
federal regulations.

This Plan will be reviewed annually and may be subject to revision and/or update
whenever any of the following occur:

e An incident occurs.

e A new chemical or process is utilized onsite.

e Existing processes are modified significantly.

e Regulations are revised significantly.

e The current Plan fails in an emergency situation.

e Changes in emergency response equipment occur.

¢ Changes in internal and external emergency resources occur.
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A. NORTHEAST NATURAL ENERGY LLC CONTACTS:

24 hour emergency number 1-866-207-1846

Construction/Reclamation

e Mike Shreve — Construction Foreman

e Dave McDougal — Manager of Civil Engineering
e Brett Loflin — VP of Regulatory Affairs

Drilling/Completion

e Jay Hewitt — Drilling Manager

e Criss VanGilder — Completions Manager
e Diane Corwin — General Manager — Operations

Production
e John Landis - Production Manager
e Diane Corwin — General Manager — Operations

B. EMERGENCY CONTACTS :

In the case of an emergency call 911

1. OPERATOR CONTACTS

304.918.3050
304.941.5033
304.414.7063

304.382.1825
405.757.8725
304.216.9959

304.216.6854
304.216.9959

¢ 24 hour emergency number 1-866-207-1846

2. DRILLING CONTRACTORS
¢ Highlands —Vertical Drilling

KEY CONTRACTORS AND VENDORS

e Baker Hughes — Cement/Pumping
e Halliburton — Cement/Pumping
e Schiumberger — Logging/Cement

3. WV DEP/ OFFICE OF OIL AND GAS

304.389.5868
e Patterson Drilling — Horizontal Drilling 724.239.2812

724.743.9208

888.223.4255

724.820.3360

Pollution and Emergency Spills 1-800-642-3074

e James Martin — Chief
e Gayne Knitoswski — Inspector

e Joe McCourt— WV DEP Northern Inspector Supervisor

12/21/2018

304.926.0499 Ext. 1654

304.546.8171
304.380.2467
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OFFICE OF AIR QUALITY
e Kirk Powroznik — Inspector 304.368.3910
e Karl Dettinger — Inspector 304.368.3910

. LOCAL EMERGENCY RESPONSE UNITS

MONONGALIA COUNTY OFFICE OF EMERGENCY MANAGEMENT
e 24 Hour Emergency Number 304.599.6382

e Jimmy Smith — Director 304.598.0301

e Harold Sperringer — Deputy Director

FIRE DEPARTMENTS

e Blacksville Volunteer 304.432.8282
AMBULANCE /| EMS

e MON EMS 304.599.0650
e JAN-CARE 304.296.9700
LIFE FLIGHT AMBULANCE SERVICE (HELICOPTER)
e Angel MedFlight 866.604.8307
STATE POLICE

e Morgantown Detachment 304.285.3200
COUNTY POLICE

e Monongalia Sheriff 304.291.7290

. LOCAL ER PERSONNEL

HOSPITAL
e Ruby Memorial (trauma 1) 304.598.4000
e Monongalia General (trauma 4) 304.598.1200
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C. NOTIFICATION OF H2S GAS PRESENCE

Detection of H2S shall sound an alarm which notifies personnel to shut in the well(s)
and evacuate to the predetermined safe zone immediately.

A wind sock and/or flags will be utilized on location to identify wind direction. A safe
zone upwind and away from the well will be established at the beginning of each
tour. Personnel are trained to evacuate the well and gather at this safe zone
immediately at the first sound of an H2S explosive gas alarm.

When in a historically known area, or after H2S is first detected, operations will hal,
evacuation procedures will be followed, and all personnel will be trained for detailed
H2S protocols before operations begin or resume.

After personnel are located in a safe area, the onsite supervisor will take a head
count, and make the proper offsite notifications. The DEP Office of Oil and Gas will
be notified by a phone call to both the local inspector and the emergency number.
The local emergency responders may also be notified of the detection.

In the event that H2S has been detected, the onsite supervisor shall use his discretion
as to the severity of the event and whether the local community should be notified.
NNE will make a diligent effort to identify local residents and businesses within a 2
mile radius of its unconventional well sites (*see attached). Notification of such
residence may be done in the form of a phone call or a door to door visit. NNE also
recognizes that in most emergency situations the local emergency responders will
coordinate any notification or evacuation procedures for the community and NNE will
work closely with such emergency responders in their efforts.
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D. PRE-SPUD MEETINGS
Prior to drilling operations, an onsite “Pre-Spud” meeting will be held to address
operations and the site safety plan. This meeting shall include the overseeing NNE
Drilling/Completions Engineer, the staff or contracted site supervisor(s) (“Company
Man”), any staff or contracted safety personnel, key contractors to the drilling
process, the contracted rig's superintendent/tool pusher, and the local oil and gas
inspector if available. Local emergency response personnel may also be invited to
the pre-spud meeting. The regional DEP inspector will be notified 48-hours in
advance of the meeting. All attending personnel will be documented. Contractors will
be provided copy of and instructed to go over the site safety plan with their
respective individual employees.

E. WELL SITE SAFETY MEETINGS
Safety Meetings will be held on-site, at a minimum, on a weekly basis and prior to
the beginning of drilling, completion and work-over operations. Attendance at each
safety meeting will be logged.

Additionally, as a means of safety and maintaining a head count in case of an
incident, a check-in and check-out list of both personnel and visitors will be kept
during all drilling, completion, and work over phases of operation. The rig/frac
supervisor will be responsible for the checking in and out of all personnel on
location. A sign will be posted at the entrance to the location directing all visitors to
the company trailer.
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A(1.0) Description of Drilling Operations

12/21/2018

The Boggess 17H well will be drilled on air to an approximate depth of 5,344’
TVD/MD. The well will then be horizontally drilled on synthetic based mud from
the KOP to approximately 8,074' TVD / 19,179' MD along a 329° azimuth.

A(1.1) Anticipated Equipment/Materials

During the drilling of a horizontal Marcellus gas well the following equipment and
materials could be on the drilling location:

Equipment / Materials

Potential Hazard

Double Stand Drilling Rig

Medical, Fire/Explosion, Spill/Release

Mud Pumps Medical, Fire/Explosion, Spill/Release
Mud Tanks Medical, Fire/Explosion, Spill/Release
Fork Lift Medical, Fire/Explosion, Spill/Release
Excavator Medical, Fire/Explosion, Spill/Release
Diesel Tank Medical, Fire/Explosion, Spill/Release
Diesel Fuel Medical, Fire/Explosion, Spill/Release
Generators Medical, Fire/Explosion, Spill/Release

Air Compressor

Medical, Fire/Explosion

Light Tower

Medical, Fire/Explosion, Spill/Release

Frac Tanks (mud, cement additives,

Medical, Fire/Explosion, Spill/Release

Drilling Mud Additives

Medical, Fire/Explosion, Spill/Release
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A(2.0) Description of Completions Operations

The Boggess 17H well will be completed using a multi-stage / high-rate slickwater
fracture treatment using sand as a proppant. The First Stage will be initiated via
pressurization against a burst disc ran in the production casing string and
perforated by pumping down guns on wireline. Subsequent stages will also be
perforated with pumped down guns ran on wireline. Individual stages will be
isolated with composite frac plugs. Maximum pump rate during any stage will be
110 BPM with a maximum allowable surface pressure of 9,500 PSI. Composite
bridge plugs will be set at the end of the last stage to isolate the treated formation.
After the fracture treatment, composite frac plugs will be drilled out using a service
rig and/or snubbing unit.

A(2.1) Anticipated Equipment/Materials

During the completion of a horizontal Marcellus gas well the following equipment
and materials could be on the drilling location:

Equipment / Materials Potential Hazard
Approximately 10 - 15 Pump Trucks Medical, Fire/Explosion, Spill/Release
2 Blender Trucks Medical, Fire/Explosion, Spill/Release
Belt Truck Medical, Fire/Explosion, Spill/Release
Perforation Truck Medical, Fire/Explosion, Spill/Release
Crane Medical, Fire/Explosion, Spill/Release
Sand Tanks Medical, Fire/Explosion, Spill/Release
Frac Tanks Medical, Fire/Explosion, Spill/Release
Man Lift Medical, Fire/Explosion, Spill/Release
Acid Truck Medical, Fire/Explosion, Spill/Release
Fork Lift Medical, Fire/Explosion, Spill/Release
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Gel Truck

Medical, Fire/Explosion, Spill/Release

Communications Truck

Medical, Fire/Explosion, Spill/Release

Diesel Truck Medical, Fire/Explosion, Spill/Release
Diesel Fuel
80/90 wt gear oill Medical, Fire/Explosion, Spill/Release

5/40 motor oil

Medical, Fire/Explosion, Spill/Release

Antifreeze

Medical, Fire/Explosion, Spill/Release

Ethylene Glycol

Medical, Fire/Explosion, Spill/Release

Tri-Ethylene Glycol

Medical, Fire/Explosion, Spill/Release

Frac Sand

Medical, Fire/Explosion, Spill/Release

Hydrochloric Acid (HCI)

Medical, Fire/Explosion, Spill/Release

Friction Reducer

Medical, Fire/Explosion, Spill/Release

Gelling Agents

Medical, Fire/Explosion, Spill/Release

Biocide

Medical, Fire/Explosion, Spill/Release

Scale Inhibitor

Medical, Fire/Explosion, Spill/Release

Iron Control

Medical, Fire/Explosion, Spill/Release

Gel Breaker Agent

Medical, Fire/Explosion, Spill/Release

Corrosion Inhibitor

Medical, Fire/Explosion, Spill/Release




A(3.0) Description of Production Operations

During the production phase, the well stream will flow through buried, welded
piping to Gas Production Units. At this point, the gas will be separated from the
water and sent through a meter to a sales pipeline. The water will be piped and
stored in above ground tanks on the well site. Well pressures and flow rates will
be monitored and recorded to ensure proper facility operation. All facilities will be
installed according to industry standards and will have appropriate safety systems

in place.

A(3.1) Anticipated Equipment/Materials

Production

12/21/2018

Equipment / Materials

Potential Hazard

Well Head

Medical, Fire/Explosion, Spill/Release

Buried Flow Line

Medical, Fire/Explosion, Spill/Release

Sand Separator

Medical, Fire/Explosion, Spill/Release

Gas Processing Unit

Medical, Fire/Explosion, Spill/Release

Water Tanks

Medical, Fire/Explosion, Spill/Release

Condensate Tank

Medical, Fire/Explosion, Spill/Release

Water Truck Hauling & Hook Up
Equipment

Medical, Fire/Explosion, Spill/Release

Pig Launcher

Medical, Fire/Explosion, Spill/Release
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M & R Station

Equipment / Materials

Potential Hazard

Flowline

Medical, Fire/Explosion, Spill/Release

Pig Receiver

Medical, Fire/Explosion, Spill/Release

Two Phase Separator

Medical, Fire/Explosion, Spill/Release

Filter Units

Medical, Fire/Explosion, Spill/Release

Heater Unit

Medical, Fire/Explosion, Spill/Release

Dehydration Tower

Medical, Fire/Explosion, Spill/Release

50 — 100 Barrel Water Tank

Medical, Fire/Explosion, Spill/Release

Meter House

Medical, Fire/Explosion, Spill/Release

Meter Skid

Medical, Fire/Explosion, Spill/Release
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B DISTRIBUTION OF THE SITE SAFETY PLAN

Copies of this Plan will be located at NNE’s corporate office building in Charleston,
West Virginia, its field office in Morgantown, West Virginia, with the Designated
Response Coordinators and field operation sites when applicable. This Plan may be
accessed electronically by all NNE employees on the company’s shared drive/share
point. Al NNE employees are to abide by the provisions of this Plan and are
required to participate in its implementation. This Plan will also be shared with
external entities such as the Monongalia County Office of Emergency Management
within at least seven (7) days prior to earth disturbance and/or well work.

Efforts will be made to familiarize police, fire departments, emergency response
teams and the County Emergency Management Coordinator with the layout of the
well site, the properties and dangers associated with the equipment and materials
that are on site, places where personnel would normally be working, and the
possible evacuation routes should an emergency occur.
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A Material Safety Data Sheets (“MSDS”)

MSDS Sheets will be provided upon request on a CD or USB drive.

B Location of MSDS

MSDS sheets will be kept in the company trailer during the drilling and completion
phases of operation. Any Contractors that bring hazardous materials on site will

provide MSDS for such. The onsite supervisor will be responsible for ensuring that
all MSDS sheets are obtained and are easily accessible in case of an emergency.

C DRILLING MUD

1,500 bbl of 12.9 ppg synthetic drilling mud will be used along with the below listed
chemicals. The mud will be kept in an open top above ground mud pit and circulated

by nozzles and paddles.

Material Unit Amount

Barite 40001b 9
Calcium Choloride Powder |50lb 200
Carbo Gel 50ib 60
Base Oil 1gal 1440
lime 50lb 69]
Mil Sorb 50lb 87
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A BOP EQUIPMENT — DRILLING PHASE

From the shoe of the intermediate casing string (9-5/8”) to KOP, the well will
continue to be drilled on air. For this section, at a minimum, an 11” 3,000 PSI
annular-type BOP will be utilized as a means of well control. Installation of this
equipment will be dependent upon two different conditions. ..

¢ Should the top-hole drilling rig have a substructure large enough to sit upon a
cellar, an 11” 5,000 PSI API flanged casing head will be welded onto the top of
the intermediate casing string (9-5/8”) below grade after it has been set and
cement has cured for a minimum of 8 hours. It is upon this casing head that the
annular-type BOP will be bolted and torqued to specification as a means of well
control for the section.

e Should the top-hole drilling rig have a substructure too small to sit upon a cellar,
the intermediate casing string (9-5/8”) will be landed at surface and a screw-on or
weld flange annular-type BOP will be used as a means of well control for the
section. Under this scenario, a cellar will be installed around the wellbore after
the top-hole rig is released from the pad. Once installed, an 11” 5,000 PSI APl
flanged casing head will then be welded onto the top of the intermediate casing
string (9-5/8”) below grade.

For the remainder of the drilling of the well on fluid; at a minimum and from bottom to
top; an 11” 5,000 PSI kill spool, an 11" 5,000 PSI blind ram-type BOP, an 11” 5,000
PSI pipe ram-type BOP, and an 11” 5,000 PSI annular-type BOP will be bolted and
torqued to specification upon the 11" 5,000 PSI casing head.

B PROCEDURE AND SCHEDULE FOR TESTING BOP

For the bottom and horizontal wellbore drilling phase, function testing of BOP
equipment shall occur upon initial installation, weekly, and after each trip. Pressure
testing of all BOP equipment shall occur upon initial installation and every twenty-
one (21) days thereafter, should the well not be completed within that time. Annular
preventers are to be tested to seventy percent (70%) of the rated capacity and ram
preventers should be tested to eighty percent (80%) of the rated capacity according
to the following procedure;

e The WV DEP Regional Oil and Gas Inspector will be notified 24 hrs. in advance
of the pressure testing of all BOP equipment.

e For the testing of the 3,000 PSI annular-type BOP before drilling through the
shoe of the intermediate casing string to KOP, a cup-type tester will be lowered
into the intermediate casing (9-5/8”) or a plug-type tester will be inserted into the
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casing head if installed. After a successful function test, the annular BOP will be
closed around drill pipe and the void between the cup or plug will be pressurized
using fluid as a medium. This shall consist of a minimum five minute low
pressure (300 PS| maximum) test, and a thirty minute high pressure (2,100 PSI
minimum) test. Annular preventer and valves shall be tested from the direction
they are exposed to wellbore pressure. A successful test shall consist of less
than a 10% bleed off after buildup over the entire duration of the low/high test
period.

For the testing of the BOP stack from KOP to TD of the well, a plug-type tester
will be placed into the bowl of the 11” 5M x 9-5/8” casing head. After a successful
functional test, all rams, valves, TIW valves, chokes, and annular preventers will
be pressure tested from the direction they are subjected to wellbore pressure.
The annular preventer will be tested by pressurization around drill pipe using
water as a medium and subject to a minimum five minute low pressure (300 PSI
maximum) test, and a minimum thirty minute high pressure (2,100 PSI minimum
for 3M equipment, 3,500 PSI minimum for 5M equipment) test. Rams, valves,
TIW, and choke components shall be tested using water as a medium and
subject to a minimum five minute low pressure (300 PSI maximum) test, and a
minimum thirty minute high pressure (2,400 PSI minimum for 3M equipment,
4,000 PSI] minimum for 5M equipment ) test. Each individual component must
pass its respective test before drilling may commence. A successful test shall
consist of less than a 10% bleed off after buildup over the entire duration of the
low/high test period.

ASSEMBLY INSTALLATION SCHEDULE

e During top hole operations a 11” 5,000 PSI API flanged casing head will be
welded onto the top of the intermediate casing string (9-5/8”) below grade and
an 11” 3,000 PSI annular-type BOP will be used to KOP

e From curve to TD the following will be added to the flanged casing;

11” 5,000 PSI kill spool, 11”7 5,000 PSI blind ram-type BOP, 11" 5,000 PSI
pipe ram-type BOP, and 11” 5,000 PSI annular-type BOP 11” 5,000 PSI
casing head.
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D PERSONNEL WITH WELL CONTROL TRAINING

Throughout operations, the following Northeast Natural Energy representatives shall
have and maintain IADC well control certification:

o Jay Hewitt — Drilling Manager
e Criss VanGilder — Completions Manager
e Any onsite consultant hired to oversee drilling or completions operations

E SYSTEM OF MAINTAINING DETAILED RECORDS

A detailed Driller's Log shall be maintained, including but not limited to, lost
circulation, the presence of hydrogen sulfide gas, fluid entry, kicks, and abnormal
pressures.

F NOTIFICATION OF THE OFFICE OF OIL AND GAS

The WV DEP Office of Oil and Gas will be immediately notified of the presence of
hydrogen sulfide gas above 10 ppm, significant kicks, or blow-out events.
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G WELL HEAD ASSEMBLY

A 5,000 PSI production tree will be placed upon the tubing spool after the drill out
process. This unit will consist of, at a minimum and from bottom to top; one flanged
2-1/16” 5,000 PSI gated master valve, a studded three-way tee, a flanged 2-1/16"
5,000 PSI gated swab valve, and a 5,000 PSI flanged tree cap. The side outlet of
the studded three-way tee shall include a flanged 2-1/16” 5,000 PSI gated wing
valve. A schematic of the proposed wellhead and tree assembly is attached for

reference.
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H WELL KILLING PROCEDURE

An oil-based synthetic drilling fluid will be utilized for the bottom and horizontal
sections of the well. A total onsite volume of 1,600 Bbls (1.5 times the hole volume)
will be maintained at 12.5 ppg. Enough weighting material, in the form of barite, will
be kept onsite to increase the density of the entire volume of drilling mud by 1.0
ppg. This constitutes enough weighting material to initiate a 16 ppg slug, should a
kick be encountered.

Dual-purpose paddle style mixing/reserve tanks will be used for the blending of mud
additives and weighting material. A minimum of two units will be employed, with the
final number based upon the drilling contractor selected.

The well will be drilled in an overbalanced manner to maintain control over
formation fluids. Should a kick be detected, the well will be killed by either the IADC
approved “Driller's Method” or “Wait and Weight” method. Bottomhole pressure will
be calculated from SIDPP obtained post-kick, and the drilling fluid density will be
increased by adding barite to the system and circulated throughout the welibore
when using the “Wait and Weight” method. After circulation with either method, the
well will then be checked for flow, and if hone is detected, then drilling operations
will resume.
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A DETECTION, MONITORING AND WARNING EQUIPMENT

Based upon previous experience and history in the area, no H2S is expected to be
encountered during the drilling or completion activities of the Boggess 17H. As a
means of additional protection, mud loggers will be utilized during the drilling
process to monitor any gas stream from the well through the flowline during the
bottom and horizontal sections. Additional portable detection equipment shall be
available on or near potential sources of explosive or hydrogen sulfide gases on the
pad throughout all operations. Monitoring equipment shall be calibrated by and in
accordance with the supplying contractor’s guidelines. Detection of either shall
sound an alarm which notifies personnel to shut in the well(s) and evacuate to the
predetermined safe zone immediately.

B H:2S TRAINING

A safe zone upwind and away from the well will be established at the beginning of
each tour. Personnel are trained to evacuate the well and gather at this safe zone
immediately at the first sound of an H2S explosive gas alarm.

When in a historically known area, or after H2S is first detected, operations will hal,
evacuation procedures will be followed, and all personnel will be trained for detailed
H2S protocols before operations begin or resume.

C NOTIFYING THE OFFICE OF OIL AND GAS

In the event that H2S is encountered, after all personnel have gathered in the safe
zone, the onsite supervisor will take a head count, and then proper offsite
notifications shall be made. The DEP Office of Oil and Gas will be notified by a
phone call to both the local inspector and the emergency number.

D PROTECTION ZONES

A wind sock and/or flags will be utilized on location to identify wind direction, and
safe zone upwind and away from the well will be established at the beginning of
each tour. Personnel are trained to evacuate the well and gather at this safe zone
immediately at the first sound of an H2S explosive gas alarm.
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E LIST OF PERSONAL PROTECTIVE EQUIPMENT (“PPE”)

Since drilling in a historically known area to not contain H2S through the intervals
drilled, H2S specific PPE will not be kept on site. Centralized H2S alarms, and
supplemental personal alarms, will be maintained and used throughout the drilling
and completion process. Personnel on site will be notified to cease the current
operation safely, shut-in all wells on the pad, and evacuate all personnel to the pre-
determined safe zone at the first signal of H2S from these alarms. It is at this time
that NNE personnel would assess the hazards, and bring in H2S specialists and
PPE to mitigate the situation. Normal work would return to the pad after all personnel
passed a specific H2S training and were equipped with the proper PPE.
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A FLARING PLAN

Post frac, a system of 2" and 3” Figure 1502 integrated-hammer pup joints will be
assembled from the wellhead to a 5,000 PSI plug catcher and choke manifold. The
choke manifold shall consist of two parallel adjustable chokes to control the initial
flow of the well. Using the same construction iron, from the choke manifold, flow will
enter a high capacity temporary production unit. The liquid fraction from the well will
be diverted to gas buster equipped frac- tanks on location. All or part of the gas
fraction from the well will be diverted to a thirty foot flare stack approximately 150’
downwind of the wellhead. Any gas not diverted to a flare line shall be diverted to
sales.

Iron pipe used in the flow/flare line assembly shall be banded at the joints with chain
or steel cable. The flow/flare assembly shall be anchored in place by attachment to
concrete blocks at vendor recommended intervals.

The flare stack will be equipped with an electronic ignition system, and a minimum of
two backup ignition sticks will be kept on location at all times.

All gas diverted through the choke manifold shall either be burned through the flare
stack or sent to sales. The local fire department will be given prior notice of the
window in which gas flaring is to occur. They will also be notified immediately prior to
lighting the flare, if possible, otherwise, as soon after lighting the flare as possible.

A 50’ circumference shall be maintained around the flare stack which is to be kept
free of flammable materials at all times prior to and during the flaring of any gas.

It is expected to flare the gas fraction of the well stream for a one week period.
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Scope of Work:

To ensure that wells are drilled in a safe manner that mitigates the risk of underground
collisions on multi-well pads. Key portions of work will be described including roles,
responsibilities and steps taken when returning to pads with existing producing or
stimulated wells.

Definitions:

1) Proposed Wellbore- Involves sections of the vertical top-hole, the KOP,
the lateral landing, and the lateral drilling to the total measured depth
(TMD).

2) Nudge- Technique generally used in the vertical top-hole section. The
well path is nudged from vertical to pass areas of possible magnetic
interferences and to reduce the risk of collision by maintaining separation
with other welibores.

3) KOP- Kick off Point. Diverting a well path from one trajectory to another

4) MWD- Measurement While Drilling

5) LWD- Logging While Drilling

6) EM - Electromagnetic Telemetry

7) SF- Separation Factor or Clearance Factor:

SF*=CC = [URref + URoff]
CC - Well separation distance (center to center of wellbores)
URref— radius ellipse of uncertainty on reference well
URoff — radius ellipse of uncertainty on offset well
Note: ellipses are half-axes or radii.
*Calculation options may be considered

8) TMD- Total Measured Depth

9) Gyro — High accuracy well bore survey instrument unaffected by magnetic
interference.

10)QC / QA — Quality Control and Quality Assurance

11) HSE — Health Safety and the Environment

12)UBHO Sub — Universal Bottom Hole Orientation Sub

Established descriptions of risk:

1) SF<1.0 Level 1 Extreme collision risk
2) SF=10to 1.5 Level 2 High collision risk
3) SF=151t02.0 Level 3 Moderate collision risk

4) SF>2.0 Level 4 Low to no collision risk
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Well Planning:

Prior to drilling any well, a directional plan will be developed to ensure that the well is
properly placed with consideration to permits, lease limitations and future drilling plans.
The well will be planned to maintain a SF of = 2.0 whenever possible. If a SF of <2.0is
encountered, additional risk mitigation steps may be required such as increased survey
frequency, wellbore steering or installing downhole mechanical barriers.

Survey Protocol:

When drilling wells on a pad without producing or stimulated wells, surveys will be taken
every 30’ - 500’ in the vertical portion of the wellbore depending on wellbore trajectory,
hole walk and risk of collision.

When drilling wells on a pad with producing or stimulated wells, surveys will be taken
every 30’ - 250’ in the vertical portion of the wellbore depending on wellbore trajectory,
hole walk and risk of collision.

Tool Alignment Procedure:

Tool alignment is critical in eliminating wellbore collision risks. In all wells, north seeking
gyro tools, MWD/EM tools and anti-collision processes are utilized to mitigate the risk of
downhole collisions. All work groups responsible for the placement of the wellbore
share responsibility in ensuring accuracy. The Company Representative, Directional
Drilling Supervisor and Gyro Supervisor are all responsible for the alignment of the
UBHO Sub and the motor to ensure that azimuthal directional is correct. All parties
should visually verify the orientation of the shoe and agree upon a coordinate system
and reference point. When possible, MWD tools will be used to minimize risk of
incorrect orientation.

Directional Planning and Controls — Vertical Wellbore:

Drilling Without Stimulated Wellbores:

When drilling on pads without producing or stimulated wells, all wells will be planned
with a minimum SF 2 1.5. Surveys will be taken at intervals of 500’ to record the well
path as it is drilled, but the frequency can be increased if needed. Drilling parameters
should be held constant for the vertical portions of all wells to ensure the natural drilling
path is similar for all wells on the pad. If two wells come within 10’ of each other or a SF
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of 1.5 is reached, each survey is monitored closely and anti-collision is run after each
survey until the wells are clear of a collision risk.

Following the drilling of the vertical section of the wellbore, a gyro survey will be taken.
Anti-collision software will be used to analyze this data to ensure safe wellbore spacing.
Internally, the directional company will utilize their own software to monitor and model
wellbores for collision risks; but, as a redundancy, NNE will utilize Hawkeye software to
validate their results.

Drilling With Stimulated Wellbores:

If a rig is returning to a pad with producing or stimulated wellbores, additional steps are
required to mitigate risks. Prior to commencing drilling, gyro data from existing wells is
analyzed to determine normal hole walk. If a well does not have gyro data, a gyro
survey will be run. Once all gyro data is gathered, a preliminary well path is planned to
identify collision risks. That plan will be used to identify points of concern where
additional risk mitigation steps are needed

NNE may choose to drill wells on a pad with active production; however, additional well
path management practices will be employed. During this scenario, if two wells come
within 14’ or a SF = 2.0, each survey is monitored closely and anti-collision re-run after
reach survey until the wells are clear of a potential collision. The Survey frequency can
vary from 30’250’ depending on wellbore trajectory, hole walk and risk of collision.

Directional Planning and Controls — Curve and Lateral Wellbore:

While drilling the curve and lateral portions of the wellbores, MWD technology will be
used to ensure the well path is drilled according to the drilling plan and the state permit.
Azimuth, gamma ray and other data will be collected and transmitted to surface. The
information will be analyzed by the Directional Drilling Contractor, Company
Representative, Drilling Manager and Geologist to ensure the quality of the data and
proper interpretation.

Gyro data and/or MWD/EM data will be evaluated in anti-collision software to monitor
the path of the well being drilled in relationship to all adjacent wells to ensure an
adequate SF is maintained during the vertical, curve and horizontal portions of the
wellbore. Survey frequency is to be a minimum of 100’ while MWD/EM tools are being
utilized. Each survey is analyzed and certified as accurate by the directional company
before it can be used for any modeling or directional planning.
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Other Data:

Prior to drilling new wells on a pad, a site overview with the wellhead arrangement will
be developed. Among the information that will be included is API number, surface
footage separation and wellbore status. Additionally, all survey data for each existing
well will be compiled for use in well planning.

Contingency Plans:

The wellbore being drilled will be monitored in relation to existing wellbores. Should the
active well approach an existing well and the SF be < 1.5, drilling will be suspended until
risks are mitigated by adjusting the directional plan, increasing survey frequency and
verifying any necessary mechanical barriers are present in the adjacent wells. if a SF
<1 is experienced or two wellbores are within 5’ of one another, the WV DEP Office of
Oil and Gas Regional Inspector will be immediately contacted.

If the wellbore trajectories reach a point where a collision is unavoidable, NNE will
properly secure each well and evaluate the most prudent path forward while openly
communicating with the WV DEP Oil and Gas Regional Inspector.

Should a collision occur, the WV DEP Office of Oil and Gas Regional Inspector will be
immediately contacted, drilling will be suspended and all existing wells will be monitored
for integrity. If a loss of pressure control in any well is experienced, Wild Well Control,
or another professional well control company, will be contracted for technical support
and services. If there is not a loss of pressure control, a separate well work procedure
will be developed to repair or plug and abandon the affected wells.
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