
























































































































Location Map
Scale: 1" = 1 Mile

0 2000 4000 6000

Well Table

WV State Plane Coordinate System
North Zone, NAD 83
Elevations Based on NAV88
Established By Survey Grade GPS
and OPUS Post-Processing

Do site construction activities take place in a floodplain:
Permit needed from county floodplain coordinator:

HEC-RAS Study completed:
Floodplain shown on drawings:
FIRM Map Number(s) for site:
Acreages of construction in floodplain:

NO
NO

N/A
N/A

54051C 0175E
N/A

Floodplain Conditions

12
'

21'

WV North
NAD 83

Flood Hazard Zone X

Environmental:

Wetland Delineations as provided by Allstar Ecology
dated May 19, 2017

Topographic Information:

The topographic information shown herein is based on
aerial photography by Blue Mountain Aerial Mapping, Burton, WV

Site Entrance
WV-N NAD 83 N: 467310.91
WV-N NAD 83 E: 1633600.53
WV-N NAD 27 N: 467274.12
WV-N NAD 27 E: 1665037.46

Lat. NAD 83: 39.77690904
Lon. NAD 83: -80.69160660
Lat. NAD 27: 39.77683069

Lon. NAD 27: -80.69179853
UTM 17 NAD 83 N: 4403042.26
UTM 17 NAD 83 E: 526409.86

Approach Routes:

From the intersection of OH Rt 7 and WV Rt 2 near New
Martinsville, WV.  Travel North on WV Rt 2 for 13.8 mi.  Turn
Right onto Co Rt 74 (Fish Creek Rd).  Follow Co Rt 74 for 12.1
mi.  Turn Right onto Emr Rt 2 (Continue on Co Rt 74).  Follow

Emr Rt 2 for 0.2 mi.  Turn sharp Left onto Co Rt 74 (Fish
Creek Rd).  Follow Co Rt 74 for 2.1 mi.  The site entrance will

be on the Left (southeast) side of the road.

USGS 7.5' Quadrangle: Glen Easton
Watershed: Middle Fish Creek

Tug Hill Operating will obtain an Encroachment Permit (Form MM-109)
from the WV Department of Transportation, Division of Highways,

prior to the commencement of any construction activities

The WV Mines Website was consulted.  Previous (Current) mining
activities are not within the AOI.

WVDEP Website files show that there are
active and/or abandoned gas wells within the AOI
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THIS DOCUMENT
PREPARED FOR

TUG HILL
OPERATING

Description
Well Pad

Well Pad Access Road
Topsoil/Excess Material Stockpile

Totals

Cut (CY)
50,016.13

385.76
0.00

50,401.89
Total Spoil (CY) =

Fill (CY)
41,633.83
3,381.60
7,002.00

52,017.43

Max. Slope
N/A

12.64%
N/A

(Excess Spoil Capacity)

Length of Slope
N/A

62.19'
N/A

Spoil (CY)
8,382.30

8,382.30

Borrow (CY)

2,995.84
7,002.00
9,997.84

-1,615.54

Keith Stern Well Site Quantities

Surface Owner
Tug Hill Operating, LLC

TM - Parcel
14-24.1

Road Length
566.91'

Type
New Access Road Construction

Access Road

Exhibit A: Final Design: Issue for Permitting

N-4HM
WV-N NAD 83 N: 466607.76
WV-N NAD 83 E: 1633460.46
WV-N NAD 27 N: 466570.98
WV-N NAD 27 E: 1664897.41

Lat. NAD 83: 39.77497372
Lon. NAD 83: -80.69207172
Lat. NAD 27: 39.77489533

Lon. NAD 27: -80.69226357
UTM 17 NAD 83 (m) N: 4402827.33
UTM 17 NAD 83 (m) E: 526370.77

Structure Latitude (DD)
39.77690904
39.77487986

Longitude (DD)
-80.69160660
-80.69201248

Site Locations (NAD 83)

Structure
Site Entrance

Center of Well Pad

Latitude (DD)
39.77683069
39.77480148

Longitude (DD)
-80.69179853
-80.69220434

Site Locations (NAD 27)

Site Entrance
Center of Well Pad

Well Pad Construction
Access Road Construction
Topsoil / Excess Material

Additional Clearing

4.32 Ac
0.73 Ac
0.50 Ac
4.80 Ac

Disturbed Area

Total Disturbed Area 10.35 Ac

Total Wooded Acres Disturbed 4.81 Ac
Total Linear Feet of Access Road 566.91'

Additional Information
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Keith Stern Well Site
Site Design, Construction Plan, &

Erosion and Sediment Control Plans
Tug Hill Operating
Marshall County
Meade District

Latitude    39.77487986°
Longitude -80.69201248°

Middle Fish Creek Watershed

Pertinent Site Information
Keith Stern Well Site

Emergency Number: 304-845-1920
Meade District, Marshall County, WV

Watershed: Middle Fish Creek Watershed
Site 911 Address:

Tug Hill Contact Number: 1-817-632-3400

Survey and Engineer

Kenneth Kelly
304-338-6985 Off.

John P. See
304-442-0220 Off.

Zackary Summerfield
304-338-6987 Off.

Project Contacts
Tug Hill Operating

Jonathan White - Regulatory Analyst
724-485-2000 Off.  304-689-7676 Cell

Geoff Radler - V.P. Production
817-632-5200 Off.

Tug Hill Operating, LLC
380 Southpointe Blvd
Southpointe Plaza II, Suite 200
Canonsburg, PA 15317

Sheet

N1-N4

Description

Site Notes

1 Cover Sheet

2 Pre-Construction Site Conditions
3 Site Soil Map
4 Clearing Exhibit
5 Overall Plan View
6 E&S Plan View
7 Toe Key Exhibit
8 Plan View
9-10 Cross Sections - Well Pad
11 Cross Sections - Access Road
G1-G3 Geotechnical Exhibit
L1 Landowner Disturbed Area Exhibit
S1 Site Reclamation
M1-M3 Production Exhibit
D1-D2 Erosion and Sediment Control Details
R1 Access Road Details
P1 Pad Details

V1 Schedule of Quantities

Know what's

R

Well Location Restrictions

All Pad construction complies with the following restrictions.

*250' from an existing well or developed spring used for human or domestic animals.

*625' from an occupied dwelling or barn greater than 2,500 SF used for poultry or dairy
  measured from the center of the pad.

*300' from the edge of disturbance to a naturally reproducing trout stream.

*1,000' of a surface or ground water intake to a public water supply.

(Well Location Restrictions of WV Code 22-6A-12)

Geotechnical:

Geotechnical investigation as provided by Kleinfelder
dated February 2018

Center of Well Pad
WV-N NAD 83 N: 466573.36
WV-N NAD 83 E: 1633476.65
WV-N NAD 27 N: 466536.57
WV-N NAD 27 E: 1664913.60

Lat. NAD 83: 39.77487986
Lon. NAD 83: -80.69201248
Lat. NAD 27: 39.77480148

Lon. NAD 27: -80.69220434
UTM 17 NAD 83 N: 4402816.93
UTM 17 NAD 83 E: 526375.87

Pad Elev.: 744.65'

21'

12
'

12
' 21'

12
'

12
' 21'

12
'

12
' 21'

12
'

12
' 21'

12
'

12
' 21'

12
'

12
'

21'

21'

12
'

12
'

12
'

N-7HM

12
'

N-4HM

N-6HM

N-2HM

N-3HM

N-5HM

N-1HM

S-19HU

N-16HU 

N-15HU

S-18HU 

S-17HU

N-14HU 

S-12HM 

N-13HU 

S-11HM 

S-8HM 

S-10HM 

S-9HM 

N-3HM
WV-N NAD 83 N: 466597.08
WV-N NAD 83 E: 1633455.00
WV-N NAD 27 N: 466560.29
WV-N NAD 27 E: 1664891.94

Lat. NAD 83: 39.77494419
Lon. NAD 83: -80.69209065
Lat. NAD 27: 39.77486581

Lon. NAD 27: -80.69228250
UTM 17 NAD 83 (m) N: 4402824.04
UTM 17 NAD 83 (m) E: 526369.16

N-2HM
WV-N NAD 83 N: 466586.39
WV-N NAD 83 E: 1633449.53
WV-N NAD 27 N: 466549.61
WV-N NAD 27 E: 1664886.48

Lat. NAD 83: 39.77491466
Lon. NAD 83: -80.69210958
Lat. NAD 27: 39.77483628

Lon. NAD 27: -80.69230143
UTM 17 NAD 83 (m) N: 4402820.76
UTM 17 NAD 83 (m) E: 526367.55

Design Certification

The drawings, construction notes and reference diagrams attached hereto have been prepared in
accordance with the West Virginia Code of State Rules, Division of Environmental Protection, Office of
Oil and Gas 35CSR08

All Plans, Sheets, and/or Reference Diagrams included in this design constitutes a complete set of plans.
A complete set of plans is necessary to construct the site in accordance with the design.

Zackary C. Summerfield
RPE 22214: Date:     02-26-2018
Kelly Surveying PLLC
COA: C04232-00

N-1HM
WV-N NAD 83 N: 466575.71
WV-N NAD 83 E: 1633444.07
WV-N NAD 27 N: 466538.92
WV-N NAD 27 E: 1664881.02

Lat. NAD 83: 39.77488513
Lon. NAD 83: -80.69212852
Lat. NAD 27: 39.77480675

Lon. NAD 27: -80.69232036
UTM 17 NAD 83 (m) N: 4402817.48
UTM 17 NAD 83 (m) E: 526365.94

N-16HU
WV-N NAD 83 N: 466565.02
WV-N NAD 83 E: 1633438.61
WV-N NAD 27 N: 466528.24
WV-N NAD 27 E: 1664875.56

Lat. NAD 83: 39.77485561
Lon. NAD 83: -80.69214745
Lat. NAD 27: 39.77477722

Lon. NAD 27: -80.69233929
UTM 17 NAD 83 (m) N: 4402814.19
UTM 17 NAD 83 (m) E: 526364.33

S-18HU
WV-N NAD 83 N: 466554.34
WV-N NAD 83 E: 1633433.14
WV-N NAD 27 N: 466517.55
WV-N NAD 27 E: 1664870.09

Lat. NAD 83: 39.77482608
Lon. NAD 83: -80.69216638
Lat. NAD 27: 39.77474769

Lon. NAD 27: -80.69235822
UTM 17 NAD 83 (m) N: 4402810.91
UTM 17 NAD 83 (m) E: 526362.72

N-14HU
WV-N NAD 83 N: 466543.66
WV-N NAD 83 E: 1633427.68
WV-N NAD 27 N: 466506.87
WV-N NAD 27 E: 1664864.63

Lat. NAD 83: 39.77479655
Lon. NAD 83: -80.69218531
Lat. NAD 27: 39.77471816

Lon. NAD 27: -80.69237715
UTM 17 NAD 83 (m) N: 4402807.63
UTM 17 NAD 83 (m) E: 526361.11

N-13HU
WV-N NAD 83 N: 466532.97
WV-N NAD 83 E: 1633422.22
WV-N NAD 27 N: 466496.19
WV-N NAD 27 E: 1664859.17

Lat. NAD 83: 39.77476702
Lon. NAD 83: -80.69220424
Lat. NAD 27: 39.77468863

Lon. NAD 27: -80.69239608
UTM 17 NAD 83 (m) N: 4402804.35
UTM 17 NAD 83 (m) E: 526359.50

S-8HM
WV-N NAD 83 N: 466522.29
WV-N NAD 83 E: 1633416.75
WV-N NAD 27 N: 466485.50
WV-N NAD 27 E: 1664853.70

Lat. NAD 83: 39.77473749
Lon. NAD 83: -80.69222317
Lat. NAD 27: 39.77465910

Lon. NAD 27: -80.69241501
UTM 17 NAD 83 (m) N: 4402801.06
UTM 17 NAD 83 (m) E: 526357.89

S-9HM
WV-N NAD 83 N: 466511.60
WV-N NAD 83 E: 1633411.29
WV-N NAD 27 N: 466474.82
WV-N NAD 27 E: 1664848.24

Lat. NAD 83: 39.77470796
Lon. NAD 83: -80.69224210
Lat. NAD 27: 39.77462958

Lon. NAD 27: -80.69243394
UTM 17 NAD 83 (m) N: 4402797.78
UTM 17 NAD 83 (m) E: 526356.28

N-7HM
WV-N NAD 83 N: 466587.52
WV-N NAD 83 E: 1633473.69
WV-N NAD 27 N: 466550.73
WV-N NAD 27 E: 1664910.64

Lat. NAD 83: 39.77491863
Lon. NAD 83: -80.69202368
Lat. NAD 27: 39.77484024

Lon. NAD 27: -80.69221554
UTM 17 NAD 83 (m) N: 4402821.23
UTM 17 NAD 83 (m) E: 526374.90

N-6HM
WV-N NAD 83 N: 466576.83
WV-N NAD 83 E: 1633468.23
WV-N NAD 27 N: 466540.05
WV-N NAD 27 E: 1664905.18

Lat. NAD 83: 39.77488910
Lon. NAD 83: -80.69204262
Lat. NAD 27: 39.77481071

Lon. NAD 27: -80.69223446
UTM 17 NAD 83 (m) N: 4402817.94
UTM 17 NAD 83 (m) E: 526373.29

N-5HM
WV-N NAD 83 N: 466566.15
WV-N NAD 83 E: 1633462.77
WV-N NAD 27 N: 466529.36
WV-N NAD 27 E: 1664899.72

Lat. NAD 83: 39.77485957
Lon. NAD 83: -80.69206155
Lat. NAD 27: 39.77478118

Lon. NAD 27: -80.69225339
UTM 17 NAD 83 (m) N: 4402814.66
UTM 17 NAD 83 (m) E: 526371.68

S-19HU
WV-N NAD 83 N: 466555.46
WV-N NAD 83 E: 1633457.30
WV-N NAD 27 N: 466518.68
WV-N NAD 27 E: 1664894.25

Lat. NAD 83: 39.77483004
Lon. NAD 83: -80.69208048
Lat. NAD 27: 39.77475165

Lon. NAD 27: -80.69227233
UTM 17 NAD 83 (m) N: 4402811.38
UTM 17 NAD 83 (m) E: 526370.07

N-15HU
WV-N NAD 83 N: 466544.78
WV-N NAD 83 E: 1633451.84
WV-N NAD 27 N: 466507.99
WV-N NAD 27 E: 1664888.79

Lat. NAD 83: 39.77480051
Lon. NAD 83: -80.69209941
Lat. NAD 27: 39.77472213

Lon. NAD 27: -80.69229125
UTM 17 NAD 83 (m) N: 4402808.09
UTM 17 NAD 83 (m) E: 526368.46

S-17HU
WV-N NAD 83 N: 466534.10
WV-N NAD 83 E: 1633446.38
WV-N NAD 27 N: 466497.31
WV-N NAD 27 E: 1664883.33

Lat. NAD 83: 39.77477098
Lon. NAD 83: -80.69211834
Lat. NAD 27: 39.77469259

Lon. NAD 27: -80.69231018
UTM 17 NAD 83 (m) N: 4402804.81
UTM 17 NAD 83 (m) E: 526366.85

S-12HM
WV-N NAD 83 N: 466523.41
WV-N NAD 83 E: 1633440.91
WV-N NAD 27 N: 466486.63
WV-N NAD 27 E: 1664877.86

Lat. NAD 83: 39.77474146
Lon. NAD 83: -80.69213727
Lat. NAD 27: 39.77466307

Lon. NAD 27: -80.69232911
UTM 17 NAD 83 (m) N: 4402801.53
UTM 17 NAD 83 (m) E: 526365.24

S-11HM
WV-N NAD 83 N: 466512.73
WV-N NAD 83 E: 1633435.45
WV-N NAD 27 N: 466475.94
WV-N NAD 27 E: 1664872.40

Lat. NAD 83: 39.77471193
Lon. NAD 83: -80.69215620
Lat. NAD 27: 39.77463354

Lon. NAD 27: -80.69234804
UTM 17 NAD 83 (m) N: 4402798.25
UTM 17 NAD 83 (m) E: 526363.63

S-10HM
WV-N NAD 83 N: 466502.04
WV-N NAD 83 E: 1633429.99
WV-N NAD 27 N: 466465.26
WV-N NAD 27 E: 1664866.94

Lat. NAD 83: 39.77468240
Lon. NAD 83: -80.69217513
Lat. NAD 27: 39.77460401

Lon. NAD 27: -80.69236697
UTM 17 NAD 83 (m) N: 4402794.96
UTM 17 NAD 83 (m) E: 526362.02

Site Entrance
NAD 83

Lat.: 39.77690904
Lon.: -80.69160660

Well Pad
NAD 83

Lat.: 39.77487986
Lon.: -80.69201248
Pad Elev.: 744.65'

Co Rt 74
Fish Creek Rd

Owner
Tug Hill Operating, LLC

TM-Parcel
14-24.1

Well Pad
4.32

Add. Clearing
4.80

Total Disturbed
10.35

Access Road
0.73

Topsoil/Excess
0.50

Property Owner Information - Keith Stern Well Site
Meade District - Marshall County

Site Totals (Ac) 4.32 0.73 0.50 4.80 10.35
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WV North
NAD 83

Area of Interest

Original Ground 2' Contour
Original Ground 10' Contour
Pad Design 2' Contour
Pad Design 10' Contour

PEM Wetland

Perennial Stream
Intermittent Stream
Ephemeral Stream

Center of Structure

Legend

Access Road Design 2' Contour
Access Road Design 10' Contour

GAS Existing Gas Line
E Existing Utility Pole/Line

12" Wattle(12)

24" Compost Filter Sock(24)

Super Silt FenceSSF

Toe Key
Erosion Control Blanket Slope Area

POW Wetland
PSS Wetland

Limits of Disturbance(LOD)

X Existing Fence Stone Check Dam

NOTE:
All surface boundary lines shown hereon are based on boundary
evidence collected with mapping grade GPS receivers.

0 50 100 150
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Keith Stern Well Site
Tug Hill Operating
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S1
(Perennial)

(Fish Creek)

Topsoil Stockpile

2H:1V Fill

2H:1V Cut

2H
:1

V
 C

ut

2H:1V Fill

2H:1V Fill

Surface Owner
Tug Hill Operating, LLC

TM - Parcel
14-24.1

Road Length
566.91'

Type
New Access Road Construction

Access Road
Well Pad Construction

Access Road Construction
Topsoil / Excess Material

Additional Clearing

4.32 Ac
0.73 Ac
0.50 Ac
4.80 Ac

Disturbed Area

Total Disturbed Area 10.35 Ac

Total Wooded Acres Disturbed 4.81 Ac
Total Linear Feet of Access Road 566.91'

Additional Information
Owner

Tug Hill Operating, LLC
TM-Parcel

14-24.1
Well Pad

4.32
Add. Clearing

4.80
Total Disturbed

10.35
Access Road

0.73
Topsoil/Excess

0.50

Property Owner Information - Keith Stern Well Site
Meade District - Marshall County

Site Totals (Ac) 4.32 0.73 0.50 4.80 10.35

Site Entrance
NAD 83

Lat.: 39.77690904
Lon.: -80.69160660

Well Pad
NAD 83

Lat.: 39.77487986
Lon.: -80.69201248
Pad Elev.: 744.65'

Co Rt 74
Fish Creek Rd

Co Rt 74
Fish Creek Rd

FEMA 100-Year
Flood Zone

FEMA 100-Year
Flood Zone

FEMA 100-Year
Flood Zone

S1
(Perennial)

(Fish Creek)

W2
(PEM)

W1
(PEM)

API: 051-00726

Tug Hill
Operating, LLC

TM: 14
Parcel: 24.1

Tug Hill
Operating, LLC

TM: 14
Parcel: 24.1

William K. &
Betty L. Stern

TM: 14
Parcel: 24

William K. &
Betty L. Stern

TM: 14
Parcel: 24

William K. &
Betty L. Stern

TM: 14
Parcel: 20

Stern
TM: 14

Parcel: 23

Stern
TM: 14

Parcel: 23

William K. &
Betty L. Stern

TM: 14
Parcel: 24 S2

(Ephemeral)

Cut/Fill

Cut/Fill

Mountable Berm
at Well Pad Entrance

Sump
Sump Sump Sump Sump

Berm Berm

Berm

Berm tie into
cut slope

(Well Pad Containment
Maintained)

Berm tie into
cut slope

(Well Pad Containment
Maintained)

CONSTRUCTION SEQUENCE

A: Make utility one-call.

B:  Erect sign at entrance and ensure copy of E/S Plan is present in mailbox.

C: Construct according to on-site E/S Plan:

1.) Install Stabilized Construction Entrance at beginning of Access Road.
2.) Install all temporary/permanent erosion and sedimentation controls that do not require Clearing

and/or grubbing to install.  Seed and mulch all disturbed areas around the installed erosion and
sedimentation controls.

3.) Clear the Proposed Well Pad and Proposed Access Road (Clearing is defined as the removal of
trees, brush, down timber, rotten wood, rubbish, and other objectionable material at or above the
original ground elevation not designated to be retained.  Clearing also includes the removal of fences,
posts, signs, and demolition or removal of other obstructions interfering with the proposed work).

4.) Install the remaining temporary/permanent erosion and sedimentation controls that required
clearing/grubbing.  Seed and mulch all disturbed areas around the installed erosion and
sedimentation controls.

5.) Grub the Proposed Well Pad Access Road (Grubbing is defined as the removal from below the
original ground elevation of stumps, roots, brush, organic materials, and debris as well as concrete
and brick and other obstructions interfering with the proposed work).  Grubbing shall be kept to a
minimum to reduce the amount of exposed soil prior to immediate construction.

6.) Construct the Proposed Well Pad Access Road
Install Toe Keys and Bonding Benches
Install Pipe Crossing #1-2
Install Road Side Ditches and rock lining

7.) Seed and mulch and install erosion control blankets on all disturbed areas along the Proposed Well
Pad Access Road.  Prior to the placement of erosion control blankets, the surface shall be prepared
and seeded.  Seeding and mulching will be performed as the Access Road is constructed to minimize
exposed soil.

8.) Grub the Proposed Well Pad and place topsoil in the topsoil stockpile (Grubbing shall be kept to a
minimum to reduce the amount of exposed soil prior to immediate construction).

9.) Construct the Proposed Well Pad
Install Toe Keys and Bonding Benches
Install Soil Nail Retaining Wall along the Well Pad Cut Slope
Install Well Pad Berm and Mountable Berm
Install on-pad sumps

10.) Seed and mulch and install erosion control blankets on all disturbed areas along the Proposed
Well Pad, including Well Pad slopes (prior to the placement of erosion control blankets, the slopes
shall be prepared and seeded).

11.) Keep all erosion and sedimentation controls in place until there is 70% growth over the entire site.

The contractor shall not deviate from the above listed construction sequence without the written
consent of the design engineer.  The contractor must provide a written explanation and provide an
updated construction sequence when requesting permission to deviate from the construction
sequence.


