west virginia department of environmental protection

Office of Oil and Gas
601 57t Street, S.E.
Charleston, WV 25304
(304) 926-0450

fax: (304) 926-0452

Austin Caperton, Cabinet Secretary
www.dep.wv.gov

Thursday, August 30, 2018
PERMIT MODIFICATION APPROVAL
Horizontal 6A / Horizontal 6A Well - 1

ANTERO RESOURCES CORPORATION
1615 WYNKOOP STREET

DENVER, CO 80202

Re:  Permit Modification Approval for SCHRADER UNIT 2H

47-017-06646-00-00

Limits of disturbance increased to repair a slip.

ANTERO RESOURCES CORPORATION

The Office of Oil and Gas has reviewed the attached permit modification for the above referenced
permit. The attached modification has been approved and well work may begin. Please be
reminded that the oil and gas inspector is to be notified twenty-four (24) hours before permitted

well work is commenced.

If there are any questions, please feel free to contact me at (304) 926- 0450.

Operator’s Well Number:
Farm Name:
U.S. WELL NUMBER:

Horizontal 6A

Date Modification Issued:

James A. Martin
Chief

SCHRADER UNIT 2H
HAUG, ROBERT M. ET AL
47-017-06646-00-00

Horizontal 6A Well - 1

Promoting a healthy environment.

08/31/2018



LOCATION COORDINATES:

ACCESS ROAD ENTRANCE

LATITUDE: 39.315984 LONGITUDE: —80.708947 (NAD 83)
LATITUDE: 39.315900 LONGITUDE: —80.709123 (NAD 27)
N 4351883.05 E 525090.34  (UTM ZONE 17 METERS)

CENTROID OF WELL PAD

LATITUDE: 39.315465 LONGITUDE: —80.712241 (NAD 83)
LATITUDE: 39.315381 LONGITUDE: —80.712417 (NAD 27)
N 4351824.49 E 524806.55 (UTM ZONE 17 METERS)

GENERAL DESCRIPTION:

THE ACCESS ROAD(S) & WELL PAD HAVE BEEN CONSTRUCTED TO AID IN THE DEVELOPMENT OF
INDIVIDUAL MARCELLUS SHALE GAS WELLS.

F'LOODPLAIN NOTES:

THE SITE IS LOCATED IN FLOODPLAIN ZONE "X” PER FEMA MAP NUMBER #54017C0130C.
ENVIRONMENTAL NOTES:

WETLAND DELINEATIONS WERE PERFORMED JANUARY, 2016 BY ALLSTAR ECOLOGY TO REVIEW THE SITE FOR

NASH WELL PAD

SHEET INDEX:

AS-BUILT AND EROSION & SEDIMENT
CONTROL IMPROVEMENT PLAN

WEST UNION & GRANT DISTRICTS, DODDRIDGE COUNTY, WEST VIRGINIA
FLINT RUN & NUTTER FORK - MIDDLE ISLAND CREEK WATERSHEDS

USGS 7.5 SMITHBURG QUAD MAP

WATERS AND WETLANDS THAT ARE MOST LIKELY WITHIN THE REGULATORY PURVIEW OF THE U.S. ARMY DA e
CORPS OF ENGINEERS (USACE) AND/OR THE WEST VIRGINIA DEPARTMENT OF ENVIRONMENTAL PROTECTION g he
(WVDEP). THE JANUARY 7, 2016 FIGURE 2 MAP WAS PREPARED BY ALLSTAR ECOLOGY AND SUMMARIZES
THE RESULTS OF THE FIELD DELINEATION. THE MAP DOES NOT, IN ANY WAY, REPRESENT A JURISDICTIONAL
DETERMINATION OF THE LANDWARD LIMITS OF WATERS AND WETLANDS WHICH MAY BE REGULATED BY THE
USACE OR THE WVDEP.

- ) f
GEOTECHNICAL NOTES: Ayl :
A SUBSURFACE INVESTIGATION OF THE SITE WAS PERFORMED BY PENNSYLVANIA SOIL & ROCK, INC. BETWEEN W / Jaaa
JANUARY 12, 2016 & JANUARY 19, 2016. THE REPORT PREPARED BY PENNSYLVANIA SOIL & ROCK, INC., o 4
DATED FEBRUARY 16, 2016, REFLECTS THE RESULTS OF THE SUBSURFACE INVESTIGATION. THE INFORMATION
AND RECOMMENDATIONS CONTAINED IN THIS REPORT WAS USED IN THE PREPARATION OF THESE PLANS. &
PLEASE REFER TO THE SUBSURFACE INVESTIGATION REPORT BY PENNSYLVANIA SOIL & ROCK, INC. FOR D “ e
ADDITIONAL INFORMATION, AS NEEDED. e

ADDITIONAL GEOTECHNICAL CONSULTATION WILL TAKE PLACE DURING SLIP REPAIR CONSTRUCTION.

7 |
PROJECT CONTACTS:. CHARLES E. COMPTON, Il — SURVEYING COORDINATOR | @ 5 _

CELL: (304) 719-6449 . <A
OPERATOR: |

ANTERO RESOURCES CORPORATION PETER SCOTT — LAND AGENT
535 WHITE OAKS BLVD. CELL: (304) 203-8012
BRIDGEPORT, WYV 26330 e
PHONE: (304) 842-4100 ENGINEER /SURVEYOR: e
FAX: (304) 842-4102 NAVITUS ENGINEERING, INC.

CYRUS S. KUMP, PE - PROJECT MANAGER/ENGINEER
OFFICE: (888) 662-4185 CELL: (540) 686—6747

ENVIRONMENTAL:

ALLSTAR ECOLOGY, LLC S
RYAN L. WARD — ENVIRONMENTAL SCIENTIST ==
OFFICE: (866) 213—2666 CELL: (304) 692-7477

GEOTECHNICAL:
PENNSYLVANIA SOIL & ROCK, INC.

ELI WAGONER — ENVIRONMENTAL ENGINEER
OFFICE: (304) 842-4068 CELL: (304) 476—9770

JON McEVERS — OPERATIONS SUPERINTENDENT
OFFICE: (303) 357-6799 CELL: (303) 808-2423

oK

AARON KUNZLER — CONSTRUCTION SUPERVISOR > Avpndale”’
CELL: (405) 227-8344

ROBERT B. WIRKS — FIELD ENGINEER
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CHRISTOPHER W. SAMIOS - PROJECT ENGINEER

OFFICE: (304) 842-4100 CELL: (304) 627—7405 OFFICE: (412) 372-4000 CELL: (412) 589—0662

RESTRICTIONS NOTES:

1. THERE ARE NO PERENNIAL STREAMS, LAKES, PONDS, OR RESERVOIRS WITHIN 100 FEET OF THE WELL
PAD AND LOD. THERE ARE WETLAND IMPACTS THAT HAVE BEEN PERMITTED BY THE APPROPRIATE
AGENCIES.

2. THERE ARE NO NATURALLY PRODUCING TROUT STREAMS WITHIN 300 FEET OF THE WELL PAD AND LOD.

2000

WEST VIRGINIA COUNTY MAP

3. THERE ARE NO GROUNDWATER INTAKE OR PUBLIC WATER SUPPLY FACILITIES WITHIN 1000 FEET OF THE

SCALE:

WELL PAD AND LOD.

4. THERE ARE NO APPARENT EXISTING WATER WELLS OR DEVELOPED SPRINGS WITHIN 250 FEET OF THE
WELL(S) BEING DRILLED.

5. THERE ARE NO OCCUPIED DWELLING STRUCTURES WITHIN
PAD.

6. THERE ARE NO AGRICULTURAL BUILDINGS LARGER THAN 2,500 SQUARE FEET WITHIN 625 FEET OF THE
CENTER OF THE WELL PAD.

NOTES:

1. ALL BMP’'S MUST REMAIN IN PLACE AND FUNCTIONAL UNTIL ALL AREAS WITHIN THE LIMIT OF
DISTURBANCE ARE COMPLETE AND PERMANENTLY STABILIZED. MAINTENANCE MUST INCLUDE INSPECTION
OF ALL EROSION AND SEDIMENT CONTROLS AFTER EACH RUNOFF EVENT IN EXCESS OF 0.5” AND ON A
BIWEEKLY BASIS.

625 FEET OF THE CENTER OF THE WELL

2. THE CONSTRUCTION SITE SHOULD BE STABILIZED AS SOON AS POSSIBLE AFTER COMPLETION.
ESTABLISHMENT OF FINAL STABILIZATION MUST BE INITIATED NO LATER THAN 7 DAYS AFTER REACHING
FINAL GRADE. FINAL STABILIZATION MEANS THAT ALL SOIL-DISTURBING ACTIVITIES ARE COMPLETED, AND
THAT EITHER A PERMANENT VEGETATIVE COVER WITH A DENSITY OF 70% OR GREATER HAS BEEN
ESTABLISHED OR THAT THE SURFACE HAS BEEN STABILIZED BY HARD COVER SUCH AS PAVEMENT OR
BUILDINGS. IT SHOULD BE NOTED THAT THE 70% REQUIREMENT REFERS TO THE TOTAL AREA
VEGETATED AND NOT JUST A PERCENT OF THE SITE.

3. ALL PERMANENT SEDIMENT CONTROL MEASURES CAN BE REMOVED AFTER THE SITE IS PERMANENTLY
STABILIZED AND APPROVAL IS RECEIVED FROM THE WVDEP.

4. ANY AREAS DISTURBED BY REMOVAL OF CONTROLS SHALL BE REPAIRED, STABILIZED, AND PERMANENTLY
SEEDED.

5. THE AS—BUILT INFORMATION SHOWN HEREON REFLECTS FIELD DATA COLLECTED RELATING TO THE FINAL
GRADING OF THE DISTURBED AREA AS OF DECEMBER 19, 2016. THE AS—BUILT INFORMATION SHOWN

* - SITE

HEREON REFLECTS FIELD DATA COLLECTED RELATING TO THE SLIDES OF THE WELL PAD AREA AND
STOCKPILES AS OF APRIL 27, 2018. NAVITUS ENGINEERING IS NOT RESPONSIBLE FOR ANY CHANGES
MADE TO THE SITE AFTER THE ABOVE MENTIONED DATE.

6. THE EXISTING CONTAINMENT BERM AROUND THE WELL PAD SHALL BE REPAIRED AS NECESSARY TO
ENSURE 100% CONTAINMENT OF ALL FLUIDS PRIOR TO DRILLING OPERATIONS

7. THE EXISTING EGRESSES TO THE WELL PAD SHALL HAVE THE MOUNTABLE BERMS REPAIRED AS
NECESSARY TO ENSURE 100% CONTAINMENT OF ALL FLUIDS PRIOR TO DRILLING OPERATIONS.

MISS Utility of West Virginia

1-800—-245—4848

(NOT TO SCALE)

AS—BUILT CERTIFICATION:

REPRODUCTION NOTE

THESE PLANS WERE CREATED TO BE PLOTTED ON 22"X34” (ANSI D)
PAPER. HALF SCALE DRAWINGS ARE ON 117X17” (ANSI B) PAPER.

West Virginia State Law

(Section XIV: Chapter 24-—C)
Requires that you call two
business days before you dig in
the state of West Virginia.

IT’S THE LAW!

THESE PLANS WERE CREATED FOR COLOR PLOTTING AND ANY
REPRODUCTIONS IN GRAY SCALE OR COLOR MAY RESULT IN A LOSS OF
INFORMATION AND SHOULD NOT BE USED FOR CONSTRUCTION PURPOSES.

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 CRS 35—8. THE WELL PAD AND
ACCESS ROAD WERE CONSTRUCTED IN NEAR
CONFORMITY TO THE CONSTRUCTION PLANS.
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— SLIDE REPAIR SECTIONS

WEST VIRGINIA STATE PLANE COORDINATE SYSTEM

NORTH ZONE, NAD83
ELEVATION BASED ON NAVD88

ESTABLISHED BY SURVEY GRADE GPS & OPUS

POST—-PROCESSING

NASH WETLAND IMPACT (SQUARE FEET)

. Total Impact Total Impact
Wetland and Impact Cause | Fill (SF) (SF) (AC)
Wetland 3 (Access Road) 1,034 1,034 0.02
Wetland 5 (Access Road) 401 401 0.01

WELL PAD AS—BUILT SECTIONS
6 — CONSTRUCTION DETAILS

ENERGY ENGINEERING
Telephone: (888) 662-4185 | www.NavitusEng.com

NAV 1 TUS

Total Site Permitted | Modification| Total

Access Road "A" (1,074 4.94 0.00 4.94
Access Road "B" (841" 8.43 0.00 8.43

Well Pad 5.25 0.00 5.25

Production Equipment Pad 1.13 0.00 1.13
Excess/Topsoil Material Stockpiles 13.75 0.49 14.24
Total Affected Area 33.50 0.49 33.99
Total Wooded Acres Disturbed 27.13 0.49 27.62

Impacts to Douglas R. & Susan A. Miller TM 9-3
Access Road "B" 6.23 0.00 6.23
Excess/Topsoil Material Stockpiles 7.60 0.26 7.86
Total Affected Area 13.83 0.26 14.09
Total Wooded Acres Disturbed 10.17 0.26 10.43
Impacts to Douglas R. & Susan A. Miller TM 9-1

Access Road "B" 0.00 0.00 0.00
Excess/Topsoil Material Stockpiles 0.58 0.22 0.80
Total Affected Area 0.58 0.22 0.80

Total Wooded Acres Disturbed 0.56 0.22 0.78

Impacts to Sidney W. Underwood TM 8-39

Well Pad 0.25 0.00 0.25
Excess/Topsoil Material Stockpiles 2.87 0.00 2.87
Total Affected Area 3.12 0.00 312

Total Wooded Acres Disturbed 3.12 0.00 3.12

Impacts to Sidney W. Underwood TM 13-12

Well Pad 1.22 0.00 1.22
Excess/Topsoil Material Stockpiles 0.01 0.00 0.01
Total Affected Area 1.23 0.00 1.23

Total Wooded Acres Disturbed 1.23 0.00 1.23

Impacts to Dwight E. & Tina M. Moore TM 9-2

Access Road "A" (1,074") 4.94 0.00 4.94
Access Road "B" (841" 2.20 0.00 2.20

Well Pad 3.78 0.00 3.78

Production Equipment Pad 113 0.00 1.13
Excess/Topsoil Material Stockpiles 2.69 0.01 2.70
Total Affected Area 14.74 0.01 14.75
Total Wooded Acres Disturbed 12.05 0.01 12.06

REVISION
REVISED PER LOD COMMENTS
REVISED PER SLIDE REPAIR
REVISED LOD MODIFICATION

REVISED PER SITE VISIT

06/14/2017 | REVISED PER LANDOWNER CHANGE
06,/22/2018 |REVISED PER SLIDE AREAS #9, #11, & #12

03/16/2017 | REVISED PER SLIDE AREAS #1, #2, & #3
07,/27,/2017

12/21,/2016
05,/03,/2017

DATE
05,/26,/2016

Heflin Unit 1H (Drilled)  |N 299353.13 [N 299388.98 |N 4351842.81|LAT 39-18-56.2684
API| # 47-017-06312 E 1656962.71|E 1625521.60 |E 524802.56 |LONG -80-42-44.2320 ‘
McConnell Unit 1H (Drilled) |N 29934313 |N 209376.98 |N 4351839.76 |LAT 39-18-56.1696 Antero
API| # 47-017-06317 E 1656962.82 |E 1625521.71|E 524802.64 |LONG -80-42-44.2289
Olivia Unit 2H (Drilled)  |N299333.14 |N 299368.98 |N 4351836.71|LAT 39-18-56.0708 THIS DOCUMENT
API| # 47-017-06318 E 1656962.94 |E 1625521.83|E 524802.72 |LONG -80-42-44.2257 Kﬁ%EggEgﬁgg%RF(‘}%%
Joseph Unit 2H (Drilled) [N 299323.13 |N 299358.98 |N 4351833.67 |LAT 39-18-55.9720 CORPORATION
API # 47-017-06316 E 1656963.05 |E 1625521.94 |E 524802.81 |LONG -80-42-44.2226
Olivia Unit 1H (Drilled)  |N 299313.14 [N 299348.98 |N 4351830.62 |LAT 39-18-55.8732
API| # 47-017-06332 E 1656963.16 |E 1625522.05|E 524802.90 |LONG -80-42-44.2194
Joseph Unit 1H (Drilled) [N 299303.14 |N 299338.98 |N 4351827.58 |LAT 39-18-55.7744
API| # 47-017-06327 E 1656963.28 |E 1625522.16 |E 524802.98 |LONG -80-42-44.2163
Callahan Unit 2H (Conductor)|N 299293.14 |N 299328.98 |N 4351824.53 |LAT 39-18-55.6756
API| # 47-017-06473 E 1656963.39 |E 1625522.28 |E 524803.07 [LONG -80-42-44.2131
Callahan Unit 1H (Permitted) |N 299283.14 |N 299318.98 |N 4351821.48 |LAT 39-18-55.5768
API| # 47-017-06472 E 1656963.50 |E 1625522.39 |E 524803.15 |LONG -80-42-44.2100
Schrader Unit 2H (Permitted)|N 299273.14 |N 299308.98 |N 4351818.44 |LAT 39-18-55.4780
API| # 47-017-06646 E 1656963.61 |E 1625522.50 |E 524803.24 |LONG -80-42-44.2068
Schrader Unit 1H (Permitted)|N 299263.14 |N 299298.98 |N 4351815.39 |LAT 39-18-55.3792

AP| # 47-017-06645

E 1656963.73

E 1625522.62

E 524803.32

LONG -80-42-44.2037

Well Pad Elevation

1,381.0

WELL PAD
WEST UNION & GRANT DISTRICTS
DODDRIDGE COUNTY, WEST VIRGINIA

COVER SHEET
NASH

Heflin Unit 1H (Drilled) N 299353.23 |N 299389.07 |N 4351842.83]|LAT 398-18-56.2693
API| # 47-017-06312 E 1656962.45|E 1625521.34|E 524802.47 |LONG -80-42-44.2354
McConnell Unit 1H (Drilled) |N 299343.14 |N 299378.98 |N 4351839.76]|LAT 39-18-56.1697
AP| #47-017-06317 E 1656962.68|E 1625521.57|E 524802.60 |LONG -80-42-44.2307
Olivia Unit 2H (Drilled) N 299333.13 |N 299368.97 |N 4351836.71|LAT 39-18-56.0709
AP| #47-017-06318 E 1656963.33|E 1625522.21|E 524802.84 |LONG -80-42-44.2208
Joseph Unit 2H (Drilled) N 299323.74 |N 299359.58 |N 4351833.85|LAT 39-18-55.9781
API| # 47-017-06316 E 1656963.69|E 1625522.58|E 524803.00 |LONG -80-42-44.2146
Olivia Unit 1H (Drilled) N 299315.05 |N 299350.89 |N 4351831.21|LAT 39-18-55.8923
API| # 47-017-06332 E 1656964.16|E 1625523.05|E 524803.19 |LONG -80-42-44.2071
Joseph Unit 1H (Drilled) N 299303.84 |N 299339.69 |N 4351827.80|LAT 39-18-55.7816
AP| # 47-017-06327 E 1656964.48|E 1625523.37|E 524803.35 |LONG -80-42-44.2011
Callahan Unit 2H (Conductor)|N 299293.42 |N 299328.26 |N 4351824.62|LAT 39-18-55.6786

NASH EPHEMERAL STREAM IMPACT (LINEAR FEET) AP| # 47-017-06473 E 1656964.83|E 1625523.72|E 524803.51 |LONG -80-42-44.1948
Permanent Impacts Temp. Impacts | Temp. Disturb. Total Callahan Unit 1H (Permitted)
Stream and Impact Cause | Culvert/ | Inlets/Qutlets |Cofferdam/ E&S| Distance to Disturbance AP| # 47-017-06472
Fill (LF) | Structures (LF)| Controls (LF) | L.0.D.(LF) (LF) Schrader Unit 2H (Permitted) 06/22/2018

Stream 8 (Access Road) 0 0 0 36 36 AP| # 47-017-06646 DATE: 02/22/2016
Stream 10 (Access Road 0 0 50 32 82 Schrader Unit 1H (Permitted)
Sream 12 ((Access Road)) 0 0 4 37 41 AP # 47-017-06645 SCALE: AS SHOWN
Stream 14 (Access Road) 0 0 0 8 8 Well Pad Elevation 1,381.6 SHEET 1 OF 16
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ENERGY ENGINEERING
Telephone: (888) 662-4185 | www.NavitusEng.com

NAV 1 TUS

REVISION
REVISED PER LOD COMMENTS
REVISED PER SLIDE REPAIR
REVISED LOD MODIFICATION

REVISED PER SITE VISIT

03/16/2017 | REVISED PER SLIDE AREAS #1, #2, & #3

05,/03,/2017

12/21,/2016
06,/22,/2018 |REVISED PER SLIDE AREAS #9, #11, & #12

06/14/2017 | REVISED PER LANDOWNER CHANGE

DATE
05,/26,/2016
07,/27,/2017

A8 Antero

THIS DOCUMENT
WAS PREPARED FOR:
ANTERO RESOURCES

CORPORATION

EX. INDEX CONTOUR & CONTOUR LABEL — — —1000 — — — PR. INDEX CONTOUR (10’ INTERVAL) & CONTOUR LABEL 1000

EX. INTERMEDIATE CONTOUR ~  —— PR. INTERMEDIATE CONTOUR (2’ INTERVAL)

EX. PROPERTY LINE e ———— PR. INTERMEDIATE CONTOUR (1’ INTERVAL)

EX. TOP OF BERM PR. INDEX ROAD CONTOUR (10’ INTERVAL) & CONTOUR LABEL 1000

EX. ROAD EDGE OF GRAVEL/DIRT PR. INTERMEDIATE ROAD CONTOUR (2’ INTERVAL)

EX. ROAD EDGE OF PAVEMENT PR. PADS/STOCKPILE TOPO LIMITS — —
EX. ROAD CENTERLINE PERMITTED LIMITS OF DISTURBANCE

EX. GUARDRAIL — o — o1 MODIFICATION LIMITS OF DISTURBANCE - —
EX. BRIDGE PR. ROAD/IMPOUNDMENT EDGE OF GRAVEL

EX. DITCHLINE/DRAINAGE FEATURE PR. ROAD CENTERLINE — —

EX. RIP-RAP PR. GUARDRAIL — o — o1
EX. CULVERT PR. ROCK CONSTRUCTION ENTRANCE

EX. TREELINE PR. AIR BRIDGE

EX. BUILDING PR. CULVERT

EX. MISCELLANEOUS FEATURE PR. DITCH

EX. 100 YR FEMA FLOODPLAIN PR. RIP-RAP TRAPEZOIDAL DITCH

EX. DELINEATED STREAM e | | e PR. OUTLET PROTECTION

EX. DELINEATED WETLAND,/POND Vo, PR. DIVERSION

100’ WETLAND/STREAM BUFFER PR. ROCK LEVEL SPREADER

STREAM/WETLAND DELINEATION STUDY AREA LT PR. COMPOST FILTER SOCK

EX. FENCELINE PR. SUPER SILT FENCE

EX. GATE e o—— PR. WELL HEAD

EX. PERIMETER SAFETY FENCE PR. PAD DEWATERING SYSTEM

EX. ACCESS GATE WITH EMERGENCY LIFELINE D PR. TOP OF PAD CONTAINMENT BERM

EX. WELL HEAD ON DESIGNED PAD 3¢ PR. 220° X 320’ PAD FOOTPRINT -
EX. GAS WELL %f PR. SPOT SHOT 1000%

EX. PIPELINE — —G——————— PR. PERIMETER SAFETY FENCE X X X

EX. PIPELINE R/W PR. ACCESS GATE WITH EMERGENCY LIFELINE e

EX. PIPELINE METER & PR. PIPELINE — —G————G—— —
EX. PIPELINE VALVE & PR. PIPELINE R/W

EX. PIT e PR. OVERHEAD UTILITY

EX. OVERHEAD UTILITY PR. POWER POLE/GUY WIRE

EX. POWER POLE/GUY WIRE PR. OVERHEAD UTILITY R/W

EX. UNDERGROUND ELECTRIC PR. WATERLINE

EX. UNDERGROUND TELEPHONE BORING LOCATION o

EX. UNDERGROUND FIBER OPTIC X—SECTION/PROFILE GRID INDEX

EX. UTILITY R/W X—SECTION/PROFILE GRID INTERMEDIATE

EX. WATERLINE — —W— — W — —W— — X—SECTION/PROFILE PROPOSED GRADE

EX. WATER WELL/EX. SPRING W) ® X—SECTION/PROFILE EXISTING GRADE 0873172018 —
EX. COMPOST SOCK @) X—SECTION/PROFILE WATER SURFACE — —
EX. SUPER SILT FENCE @ — SSF— SSF— X—SECTION/PROFILE CULVERT

EX. SILT FENCE @) X X MATCHLINE B N N B B
APPROX. LOCATION OF SLIDE AREA XXX XX XX EX. METER — EX. STAIRS/CATWALK (T |
APPROX. LOCATION OF BORROW/ SPOIL AREA r 7] EX. TANK O EX. DEWATERING SYSTEM

PR. TOE BENCH EX. COMBUSTOR O EX. PIG LAUNCHER N

EX. APPROX. SURFACE & SUB-SURFACE ELECTRIC LINE AREA EX. GPU o EX. SECONDARY CONTAINMENT

EX. APPROX. SURFACE & SUB—SURFACE DUMP LINE AREA EX. SEPARATOR EX. ABOVE-GND VAPOR LINE — —G— — —
EX. APPROX. SURFACE & SUB-SURFACE WELL LINE AREA EX. VRT ® EX. ESD EX. MAILBOX @
EX. APPROX. SURFACE & SUB—SURFACE SALES LINE AREA EX. KNOCK-OUT VESSEL &1y EX. CONTROL PT. /o\ EX. MUSTER AREA —o—

o0
2=
O G
g
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Nz
B
a T gz?
50 SEy
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= > D33
= -3
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=
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06/22/2018
DATE: 02/22/2016
SCALE:N/A
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ROCK CONSTRUCTION ENTRANCE

N.T.S.

e 70' MIN. =~ EXISTING
10" MIN.— PAVEMENT

Y
I
TEEEEELOSOSOSOS

ey >
IIEEIEETEEIEE A =1
S === == === =]k

MOUNTABLE

US 200 OR EQUAL BERM
GEOTEXTILE FABRIC (OPTIONAL)
CULVERT
SIDE ELEVATION (OPTIONAL)
70' MIN.
EXISTING
GROUND /10" MIN.
=
[ w -
e WS Ve e Ve Wi /]
TEERD OO C%C%C%C%DD% >C\
=== e A TSN N Y 100 )] SEXISTING
@ﬁﬂﬁﬂl%&?d%ﬂanog%OQﬂmm% PAVEMENT
SO Dj ST DA I \
El=l=0ad<=(D

2"-3" CLEAN

\”4 mo (@C
< -
-
AGGREGATE Y

POSITIVE DRAINAGE 10" MIN.
TO SEDIMENT
TRAPPING DEVICE _1

*MUST EXTEND FULL

WIDTH OF INGRESS AND PLAN VIEW
EGRESS OPERATION
i 12' MIN.* i
\Z \P< \%4 \P< \Z \Z ‘
i_é%ﬁé%bé%bé%yé%x%&ﬁ%ﬁ T Ts wn.
S 'mmlzlll<—>|||—|n3|n—|n<—>n T e e T TR T T =TT '
‘Wﬁmﬁmﬁmﬁmﬁm / ,M%mﬁmﬁmﬁmﬁmﬁufmﬁmﬁm
EXISTING W oan

GROUND US 200 OR EQUAL 2"-3" CLEAN
GEOTEXTILE FABRIC AGGREGATE

SECTION A-A

(MODIFIED) SOURCE: ADAPTED FROM THE 1983 MARYLAND STANDARDS FOR SOIL EROSION AND SEDIMENT CONTROL AND VA. DSWC.

TYPICAL ROAD CROSS-SECTION

N.T.S.
CROWNED ROADWAY
wbotH S wipTH
FILL SLOPE
SEEDED AND

MULCHED

2% - 4% 2% - 4%
- 2

VARIES VARIES
[ —7 -y
-/

T T T
A=A T EI=E=EIETE=D
L 1= gl
=T INSLOPED ROADWAY .

wptH Y wibTH

VARIES VARIES
—— ! .

el
Aot st o e ot
T Rl R R R T
T L 1 T
= =

FILL SLOPE
SEEDED AND
MULCHED

2" OF 3/4"-11/2"

q
q

CRUSHER RUN STONE %g@‘? 2 Si?;ﬁgi 283225_»

6" OF 2"-3" CLEAN AGGREGATE —=— 2" OF 3/4"11/2"
CRUSHER RUN STONE o foesdal
US 200 OR EQUAL mﬁﬁﬁﬁg

GEOTEXTILE FABRIC ==
PREPARED SUBGRADE —= ||Em5m:

.

US 200 OR EQUAL
GEOTEXTILE FABRIC

PREPARED SUBGRADE —=

GRAVEL SECTION PAVEMENT SECTION
NOTES:
1. CUT AND FILL SLOPES SHALL BE STABILIZED IMMEDIATELY UPON COMPLETION OF ROADWAY
GRADING.

2. ADURABLE TOP DRESSING SHALL BE PROVIDED FOR SOILS HAVING LOW STRENGTH.

3. ROADSIDE DITCHES SHALL BE PROVIDED WITH ADEQUATE PROTECTIVE LINING (SEE DETAIL).

4. ADEQUATELY SIZED CULVERTS (SEE DETAIL) OR OTHER SUITABLE CROSS DRAINS SHALL BE
PROVIDED AT ALL SEEPS, SPRINGS, AND DRAINAGEWAYS.

5. ROADWAY SHALL BE INSPECTED WEEKLY AND AFTER EACH RUNOFF EVENT. DAMAGED
ROADWAYS, DITCHES, OR CROSS DRAINS SHALL BE REPAIRED IMMEDIATELY.

6. THE ASPHALT PAVEMENT SECTION SHOWN IS FOR BIDDING PURPOSES ONLY. AN ASPHALT PAVING
DESIGN SHALL BE COMPLETED PRIOR TO INSTALLATION.

(MODIFIED) SOURCE: PA DEPARTMENT OF ENVIRONMENTAL PROTECTION, BUREAU OF OIL AND GAS MANAGEMENT 5500-FM-0G0111
APPENDIX A BMP CONSTRUCTION DETAILS.

AIR BRIDGE

N.T.S.
20' 20'
| | | |
— T — T
TRAVEL —F——— *"VARIABLE TRAVEL —1——— *VARIABLE
i i
| L] | | L] |
PLAN PLAN
GRAVEL 1:4 SLOPE PROPOSED
EACH END | 20" | g {2' GRADE x | 20’ | 2
A |2 m L A VAI/l #
O O f
SECTION SECTION
FLAT GROUND APPLICATIONS HILLSIDE APPLICATIONS

INSTALL GRAVEL
OR DIRT RAMPS
ON EACH END

1' CLEARANCE 4
ABOVE GROUND

INSTALL GRAVEL
OR DIRT RAMPS
ON EACH END

TIMBER MAT

NOTES:
1.  TIMBER MATS ARE TYPICALLY 20' LONG x 4' WIDE x 1' THICK.
2. RAMPS SHALL NOT EXCEED PROPOSED ACCESS ROAD GRADE.
3. *VARIABLE-MATCH PROPOSED ROAD WIDTH

(MODIFIED) SOURCE: DOMINION TRANSMISSION INC., DRAWING NO. W9799.

ACCESS ROAD SAFETY BARRIER

N.T.S.
EARTHEN BERM

2.5 EARTHEN

=T GUARDRAIL

2

:@/GUARDRAIL

— 2%-4% INSLO
AN S OPE

~I=3.5 MmN .ﬁﬁﬂ%ﬂ%:::::_&_:_.: Ty
iy S Tl A

NOTES:
1. GUARDRAIL MAY BE USED IN LIEU OF EARTHEN BERM.
2.  ALL GUARDRAIL SHALL BE INSTALLED PER WVDOH SPECIFICATIONS.

TURNOUT

N.T.S.
ROAD
BANK
;DITCH\
FLOW DOWNSLOPE
TN /,' BLOCK
DOWNSLOPE — TURNOUT
BLOCK
TURNOUT TURNOUT —_ | y ROAD
DOWNSLOPE
BLOCK
OUTLET PROTECTION

WITH SEDIMENT
TRAPPING DEVICE
(SEE DETAILS)

OUTLET PROTECTION
WITH SEDIMENT
TRAPPING DEVICE
(SEE DETAILS)

OUTLET PROTECTION
WITH SEDIMENT
TRAPPING DEVICE
(SEE DETAILS)

ENERGY ENGINEERING
Telephone: (888) 662-4185 | www.NavitusEng.com

NAV 1 TUS

REVISION
REVISED PER LOD COMMENTS
REVISED PER SLIDE REPAIR
REVISED LOD MODIFICATION

REVISED PER SITE VISIT

06,/22/2018 |REVISED PER SLIDE AREAS #9, #11, & #12

06/14/2017 | REVISED PER LANDOWNER CHANGE

03/16/2017 | REVISED PER SLIDE AREAS #1, #2, & #3
07,/27,/2017

12/21,/2016
05,/03,/2017

DATE
05,/26,/2016

ACCESS ROAD ENTRANCE

N.T.S.

PLAN VIEW

4"MIN. (8' RECOMMENDED) )L )< p

/ ROPOSE
EXISTING FLOW LINE FOR OOQO GRAVEL DOOQO
ASCENDING ACCESS % ¢ ACCESS ROADED %

WVDOH )
ROAD ROAD ENTRANCE ) ) IO o )y )T
KRBT PR YT BT R
ASCENDING
ACCESS ROAD
PROFILE VIEW
— MAX.
EXISTING . g
WVDOH ROAD T ~
oW SC S - ‘
T T T

PROPOSED GRAVEL
ACCESS ROAD/ROCK
FLOW LINE CONSTRUCTION
ENTRANCE (SEE DETAILS)

DESCENDING
ACCESS ROAD
PROFILE VIEW

MIN 100" MIN. VERTICAL CURVE
EXISTING e s MIN
WVDOH ROAD

TETETEl e
ATET=H]] lzmﬁmﬁmﬁl_ﬁ—m—ﬁ
SIS

PROPOSED GRAVEL T =
ACCESS ROAD/ROCK T
CONSTRUCTION
ENTRANCE (SEE DETAILS)

DITCH RELIEF CULVERT

N.T.S.

-
ORIGINAL
\\___\/GROUND

—
—_—
—

12D (12"MIN.) D OUTLET

1

I
CULVERT f T

DITCH
(SEE DETAILS)

TYPICAL SUMP
(SEE DETAIL)

]

OUTLET
PROTECTION
(SEE DETAIL)

RANDOM FILL TO
BE COMPACTED

TO 95% DENSITY |—1/2 D (12" MIN.)

W%W RANDOM FILL TO WMM
T =1 BE COMPACTED - T R R AT -
= — TO 95% DENSITY [ =I5
18" :Lll : 1 8" 1 8" : : R : 18"
MIN. [[[ = —| MIN. MIN. [ =[5 T MIN.
=l = TTH B
mﬁ D lzu 1/2" PER FT. OF — uml_ ol RS | EARTH
—[[== == FILL OVER PIPE =/ SR 7SS~ CUSHION
A= R (12" MIN., 24" MAX.) [T \i&\\\'ﬂ//\\\\\\\g l;
I=2lI=s11=] 0.25D IEIENNNNNNN\N =
COMPACTED == ~ MIN == I_ — ==l E
BACKFILL ' = === =
FINE AGGREGATE FINE AGGREGATE

COMPACTED
BACKFILL FOR LEVELING

CULVERT BEDDING
NOTES: ON ROCK FOUNDATION

1.  CULVERTS SHALL BE INSTALLED PER THE MANUFACTURER'S SPECIFICATIONS.

2. CULVERTS SHALL BE INSTALLED FROM 0°-30° TO THE CENTERLINE OF THE DITCH TO MINIMIZE
TURBULENCE AT THE INLET.

3. ALL CULVERTS SHALL BE FOUNDED UPON A CLEAN EARTHEN SURFACE. A ROCK FOUNDATION
SHALL BE OVER EXCAVATED A MINIMUM OF 12” AND BACKFILLED WITH EARTHEN MATERIAL.

4. THE EARTHEN TRENCH OF THE CULVERT SHALL BE SHAPED FOR THE CULVERT PRIOR TO PLACING.

5. LIMESTONE DUST OR SAND SHALL BE USED AS FINE AGGREGATE FOR LEVELING AND IF
NECESSARY FOR FILLING AROUND CULVERT CORRUGATIONS.

6. ALL BACKFILL MATERIAL SHALL BE COMPACTED EARTHEN MATERIAL FOUND ONSITE. IF MATERIAL
IS NOT AVAILABLE ONSITE, 1/2"-3/4” CRUSHER RUN STONE SHALL BE INSTALLED AND COMPACTED.

7. IF THE CULVERT TRENCH IS SATURATED OR HAS STANDING WATER, #57 STONE SHALL BE USED TO
BED THE PIPE TO ACHIEVE THE DESIRED PIPE ELEVATION.

FOR LEVELING

CULVERT BEDDING

(MODIFIED) SOURCE: WEST VIRGINIA EROSION AND SEDIMENT CONTROL FIELD MANUAL, OFFICE OF OIL AND GAS AND WVDOH.

PROTECTION
(SEE DETAIL)

TYPICAL SUMP AT DITCH RELIEF CULVERT

N.T.S. O??,\
SR>
GRASS OR TURF REINFORCEMENT MAT LINED DITCH O\Q\Gl?;f‘mg
| 3 —f VARIABLE > —m'ém%m
P ==
ROADWAY TYP. DITCH _ N/ ﬁu -
i, Greoe | T A
==X - =il
T T RN 2 e
TN e g TP, UMN. S
“T=XA\ & ~. DITCH DEPTH P iy
T \ b /” il
=N~ _- N/
I|l:|_ > 4 —U E
— _:_ ), A ‘ - X _U F
=W\ N _:||I-
DITCH ||l:|_1 4 L) :Ul-
TSN VARIES SN[
RELIEF _||_|E|_ ‘«w/" -
CULVERT =D =i
=X KA TURF REINFORCEMENT MAT
I — Hy) :u|-
— — ElI=5Y M-
R =]
=, pepTh sPHE
=lldy vi=]
:lﬂ ’ /4 ' ‘ m:
L st
SR \
MIN. < 6»092’6 ..
RIP-RAP LINED DITCH O
' 3 ARIABLE AT—1 | — | —
ROADW, - |mﬁmﬁ“'
AY TYP. DITCH - =
il s | "5@-—'
M= ! 2 - =
ﬂlblu;@ﬁq 18" TYP.  1'MIN. = .jy ﬂﬁ.——
T DEPTH P Sy
1 | ||= 1.5 xMAX.
ﬂml_:' ROCK SIZE
4@ s
IR
® - RIP-RAP (SEE

[I= CHART FOR SIZES)

Tﬁﬁ US 200 OR EQUAL
= GEOTEXTILE FABRIC
=

THS =M=

=] =] === ===

NOTES: == S = EE

1. SUMP DIMENSIONS SHOWN ARE FOR COMPLETED SUMP AFTER LINING INSTALLATION. THE SUMP MUST BE
OVER-EXCAVATED A SUFFICIENT AMOUNT TO ALLOW FOR THE REQUIRED LINING TO BE PLACED WITHIN
THE SUMP SO THE CULVERT IS NOT BLOCKED OR CLOGGED, WHILE MAINTAINING THE SPECIFIED FINISHED
DIMENSIONS.

2. SUMP DIMENSIONS SHALL BE CONSTANTLY MAINTAINED. SUMP LINES SHALL BE CLEANED WHENEVER
TOTAL SUMP DEPTH IS REDUCED BY 25% AT ANY LOCATION. SEDIMENT DEPOSITS SHALL BE REMOVED
WITHIN 24 HOURS OF DISCOVERY OR AS SOON AS SOIL CONDITIONS PERMIT ACCESS TO SUMP WITHOUT

FURTHER DAMAGE.

TRENCH DRAIN
TFX12-12" [305mm] ID TRENCH FORMER® SYSTEM w/ HIGH INTAKE GRATE

N.T.S.
}71 7.98" [457mm]4‘

GRATE PART }'13.78" [350mm]"
cd b=d b=d = p—=d k=q F= #12.502D.FB ‘
U 1.5" [38MM]

q L 1]

LOCKING /

DEVICE PART
#1811A

GRATE END VIEW

—{ |=—1.1"[0.28mm]

GRATE TOP VIEW

(ROTATED 90°)

1.75"x 1.75" x 0.19"
[44.5mm x 44.5mm x 4.8mm]
BLACK EPOXY-COATED
STEEL ANGLE w/ ANCHOR
STUDS PART #F21E

F1 4" [356mm]4‘
o

RN H 'L —CONCRETE SLAB
DEPTH .«
VARIES 720\ . EXPANSION JOINT
\’/Q\// . BOTH SIDES
\/\\\// > (RECOMMENDED)
LA
AR RAIL CLAMP
MONOLITHIC POUR R
6" [152mm] MINIMUM //\/// EPS FORMER
ALL SIDES /\\\// : PART #TR12
3" [76mm] MINIMUM NO-FLOAT #4
[7omm} TN :/ X . //\\/% REBAR U-LEG
R R R R IR ANCHOR SLAB
" N AN
1" [26mmI MINIMUM-— 2RI

END CROSS-SECTION VIEW

NOTES:
SERIES NUMBER: TR12-12.502D.FB-F21E
1. GRATES:
e DUCTILE IRON PER ASTM A536 GRADE 80-55-06 (UNCOATED)
e OPEN AREA: 0.76 FT?> PER LINEAL FOOT [0.23M? PER LINEAL METER]
o LOAD RATING: 494 PSI (AASHTO M-306 TEST METHOD)
e MADE IN THE USA
2. FORM RELEASE: NON PETROLEUM BASED
3. CONCRETE: CONCRETE THICKNESS AND REINFORCEMENT PER STRUCTURAL ENGINEER'S
SPECIFICATION FOR THE APPLICATION

(MODIFIED) SOURCE: 2010 ABT, INC. TFX12-12" [305mm] ID TRENCH FORMER® SYSTEM w/ HIGH INTAKE GRATE - SERIES TR12.502D.FB-F21E

A8 Antero

THIS DOCUMENT
WAS PREPARED FOR:
ANTERO RESOURCES

CORPORATION

NASH
11
WELL PAD
WEST UNION & GRANT DISTRICTS
DODDRIDGE COUNTY, WEST VIRGINIA

CONSTRUCTION DETAILS

06/22/2018

DATE: 02/22/2016

SCALE: AS SHOWN
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TYPICAL V-DITCH

N.T.S.

GRASS OR TURF REINFORCEMENT MAT LINED DITCH

OPEl
ROADWAY | 3 | VARIABLE ————— e Z—T[[—
D 7> ‘\V 1 — | |—
SN = el
'I||§_ v 2 2y
el N ] 18" TYP. [y el
lEZII s.\u‘ DITCH DEPTH :%| :
S EINES W WPt es il]=
RS |y
=Nl TURF REINFORCEMENT MAT

RIP-RAP LINED DITCH

o SLO:SDEEI
VARIABLE —————{ gk o

ROADWAY }

18" TYP. <A S
DITCH DEPTH 1=

RIP-RAP
(SEE CHART
= FOR SIZES)

US 200 OR EQUAL
GEOTEXTILE FABRIC

NOTES:
1. ALL DITCH LINE PROTECTION SHALL BE INSTALLED AS RECOMMENDED IN THE WEST VIRGINIA EROSION
AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICE (BMP) MANUAL. DITCH LINE PROTECTION SHALL
BE BASED ON THE FOLLOWING GRADES:
1.1. LESS THAN 3% = GRASS.
1.2 3%-9% = TURF REINFORCEMENT MAT OR GRASS WITH ROLLED EROSION CONTROL PRODUCTS (R.E.C.P.).
1.3. GREATER THAN 9% = RIP-RAP. SEE CHART FOR SIZES.
2. TYPICAL OUTLET PROTECTION SHALL BE INSTALLED AT DOWNSTREAM END OF ALL DITCH LINES. SEE
OUTLET PROTECTION DETAIL.
3. DITCH DIMENSIONS SHOWN ARE FOR COMPLETED DITCH AFTER LINING INSTALLATION. THE DITCH MUST BE
OVER-EXCAVATED A SUFFICIENT AMOUNT TO ALLOW FOR THE REQUIRED LINING TO BE PLACED WITHIN
THE DITCH WHILE MAINTAINING THE SPECIFIED FINISHED DIMENSIONS.

4. DITCH DIMENSIONS SHALL BE CONSTANTLY MAINTAINED. DITCH LINES SHALL BE CLEANED WHENEVER
TOTAL DITCH DEPTH IS REDUCED BY 25% AT ANY LOCATION. SEDIMENT DEPOSITS SHALL BE REMOVED
WITHIN 24 HOURS OF DISCOVERY OR AS SOON AS SOIL CONDITIONS PERMIT ACCESS TO DITCH WITHOUT
FURTHER DAMAGE.

DAMAGED LINING SHALL BE REPAIRED OR REPLACED WITHIN 48 HOURS OF DISCOVERY.
6. IF HIGH EROSIVE SOILS ARE ENCOUNTERED DURING CONSTRUCTION, THE ENGINEER SHOULD BE
CONTACTED FOR FURTHER EVALUATION.

o

ROCK CHECK DAM

N.T.S.

i VARIES i

ELEVATION

WEIR VARIES —=

INVERT ‘W—-@.\
g
ELEVATION )e CoPe Yo
y T I

CROSS-SECTION

L = THE DISTANCE SUCH THAT POINTS A AND B ARE
OF EQUAL ELEVATION. MAXIMUM DISTANCE = 300'".

R T T s L
Nl L T
—._m:mzw_%EEMﬁmﬁEﬁ__— ¢
== = = = == T T
=== EEEE=

ST = e = E_
CHECK DAM SPACING AR

NOTES:
1.  CHECK DAMS SHALL BE INSTALLED IN ALL DITCHES AND DIVERSIONS.

(MODIFIED) SOURCE: WEST VIRGINIA EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICE MANUAL.

OUTLET PROTECTION

N.T.S.

(SEE CHART s
FOR SIZES)

PLAN VIEW

La
T -~ 6' MIN.

1:1 TRANSITION
(LENGTH
VARIES)

EXTEND

GEOTEXTILE
FABRIC AND
RIP-RAP RIP-RAP 6" MIN.
(SEE CHART
FOR SIZES) ORIGINAL TURF

GROUND

MAT (TRM)
US 200 OR EQUAL 1/
GEOTEXTILE FABRIC , 1.5 x MAX.

MIN. ROCK SIZE
SECTION A-A I O KEY

1" MIN.
NOTES:

1.  ALL APRONS SHALL BE CONSTRUCTED TO THE DIMENSIONS SHOWN IN CHART. TERMINAL WIDTHS
SHALL BE ADJUSTED AS NECESSARY TO MATCH RECEIVING CHANNELS.

2. ALL APRONS SHALL BE INSPECTED AT LEAST WEEKLY AND AFTER EACH RUNOFF EVENT.
DISPLACED RIP-RAP WITHIN THE APRON SHALL BE RESTORED IMMEDIATELY.

3. EXTEND RIP-RAP ON BACK SIDE OF APRON TO AT LEAST 1/2 DIAMETER OF PIPE ON BOTH SIDES
TO PREVENT SCOUR AROUND THE PIPE.

4. TURF REINFORCEMENT MAT (TRM) SHALL BE INSTALLED FROM OUTLET PROTECTION TO
DOWNSTREAM EROSION AND SEDIMENT CONTROL TO PREVENT SOIL RILLING.

(MODIFIED) SOURCE: WEST VIRGINIA EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICE MANUAL.

REINFORCEMENT

DIVERSION

N.T.S.

GRASS OR TURF REINFORCEMENT MAT LINED DIVERSION

il
N 'ﬁrﬂ%%%_!ﬁil

COMPACTED
SOIL

AT
zmﬁ—ﬂ I%ngl_ém' I g

ORIGINAL _EH_EMEMEL =
GROUND =lEEEL
_:mzml;lll—
T
==
=T
B RIP-RAP LINED DIVERSION
COMPACTED —==1
— ="
m—”
1.5 x MAX
ROCK SIZE
T T e T T R T /'~ “-RIP-RAP
11T T T (SEE CHART
FOR SIZES)
ORIGINAL
GROUND A1 . US 200 OR EQUAL
gﬁgﬁu E GEOTEXTILE FABRIC
ﬁE'MEmI?IIl—_"
e | e [ [ =i
i
=
NOTES:

1. DIVERSION DIMENSIONS SHOWN ARE FOR COMPLETED DIVERSION AFTER LINING INSTALLATION. THE
DIVERSION MUST BE OVER-EXCAVATED A SUFFICIENT AMOUNT TO ALLOW FOR THE REQUIRED LINING
TO BE PLACED WITHIN THE DIVERSION WHILE MAINTAINING THE SPECIFIED FINISHED DIMENSIONS.

2. DIVERSION DIMENSIONS SHALL BE CONSTANTLY MAINTAINED. DIVERSION LINES SHALL BE CLEANED
WHENEVER TOTAL DIVERSION DEPTH IS REDUCED BY 25% AT ANY LOCATION. SEDIMENT DEPOSITS
SHALL BE REMOVED WITHIN 24 HOURS OF DISCOVERY OR AS SOON AS SOIL CONDITIONS PERMIT
ACCESS TO DIVERSION WITHOUT FURTHER DAMAGE.

ENERGY ENGINEERING
Telephone: (888) 662-4185 | www.NavitusEng.com

NAV 1 TUS

REVISION
REVISED PER LOD COMMENTS
REVISED PER SLIDE REPAIR
REVISED LOD MODIFICATION

REVISED PER SITE VISIT

06,/22/2018 |REVISED PER SLIDE AREAS #9, #11, & #12

06/14/2017 | REVISED PER LANDOWNER CHANGE

03/16/2017 | REVISED PER SLIDE AREAS #1, #2, & #3
07,/27,/2017

12/21,/2016
05,/03,/2017

DATE
05,/26,/2016

TYPICAL TRAPEZOIDAL DITCH

N.T.S.

GRASS OR TURF REINFORCEMENT MAT LINED DITCH
= VARIES

H=ETRE
IEIEIELS

TURF REINFORCEMENT MAT

RIP-RAP LINED DITCH
VARIES -

RIP-RAP
(SEE CHART
FOR SIZES)

—1.5 x MAX.

US 200 OR EQUAL
GEOTEXTILE FABRIC

NOTES:

1. ALL DITCH LINE PROTECTION SHALL BE INSTALLED AS RECOMMENDED IN THE WEST VIRGINIA EROSION
AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICE (BMP) MANUAL. DITCH LINE PROTECTION SHALL
BE BASED ON THE FOLLOWING GRADES:

1.1. LESS THAN 3% = GRASS.
1.2 3%-9% = TURF REINFORCEMENT MAT OR GRASS WITH ROLLED EROSION CONTROL PRODUCTS (R.E.C.P.).
1.3. GREATER THAN 9% = RIP-RAP. SEE CHART FOR SIZES.

2. TYPICAL OUTLET PROTECTION SHALL BE INSTALLED AT DOWNSTREAM END OF ALL DITCH LINES. SEE
OUTLET PROTECTION DETAIL.

3. DITCH DIMENSIONS SHOWN ARE FOR COMPLETED DITCH AFTER LINING INSTALLATION. THE DITCH MUST BE
OVER-EXCAVATED A SUFFICIENT AMOUNT TO ALLOW FOR THE REQUIRED LINING TO BE PLACED WITHIN
THE DITCH WHILE MAINTAINING THE SPECIFIED FINISHED DIMENSIONS.

4. DITCH DIMENSIONS SHALL BE CONSTANTLY MAINTAINED. DITCH LINES SHALL BE CLEANED WHENEVER
TOTAL DITCH DEPTH IS REDUCED BY 25% AT ANY LOCATION. SEDIMENT DEPOSITS SHALL BE REMOVED
WITHIN 24 HOURS OF DISCOVERY OR AS SOON AS SOIL CONDITIONS PERMIT ACCESS TO DITCH WITHOUT
FURTHER DAMAGE.

5.  DAMAGED LINING SHALL BE REPAIRED OR REPLACED WITHIN 48 HOURS OF DISCOVERY.

6. IF HIGH EROSIVE SOILS ARE ENCOUNTERED DURING CONSTRUCTION, THE ENGINEER SHOULD BE
CONTACTED FOR FURTHER EVALUATION.

TYPICAL R.E.C.P. (ROLLED EROSION CONTROL
PRODUCT) CHANNEL INSTALLATION

N.T.S.

MATTING SHALL BE USED IN

CONJUNCTION WITH RIP-RAP
(NOT SHOWN) AT THE OUTLET
END OF THE PIPE.

;:\‘

OR

6"

f6ll_8n
6||_8||

TRANSVERSE
CLOSED SLOT

TRANSVERSE
OPEN SLOT

DOWNSTREAM
TERMINAL END

THESE CONFIGURATIONS ARE EXAMPLES
ONLY. ALWAYS INSTALL PER
MANUFACTURER'S RECOMMENDATIONS.

B D/E NOT SHOWN

%“ﬂ\

UPSTREAM
TERMINAL END

FLOW f=~—6"—
T

OVERLAPS

6"

SIDE AT TOP OF
CHANNEL

(MODIFIED) SOURCE: VA DCR-DSWC AND NORTH AMERICAN GREEN.

BROAD-BASED DIP

N.T.S.

TOTAL DIP LENGTH 100’

20" ' 80’
.
—_— s AL 4

L — =TSO

B — T\ > (o4
| — '< ) 7.‘__
e T T T Bl () )T ===
50:50:0:00:09:0-0-7 "Ly

A= e @) el ===l

______ et | - P gl I L e | e | e | |
T T T T T T T T T T T

DIP ALIGNED STRAIGHT

0 TSLOPE
3% OUTSLO ACROSS ROAD

CROSS-SECTION

08/31/2018

OUTER EDGE OF ROAD

—_—
—_—

3% VERTICAL DIP ROADWAY DIPS 3%

FROM B TO B1

PERSPECTIVE VIEW

NOTES:
1. BROAD-BASED DIPS SHALL BE CONSTRUCTED TO THE DIMENSIONS SHOWN IN THE DETAIL AND AT
THE LOCATIONS SHOWN ON THE PLANS.
2. DIPS SHALL BE ORIENTED SO AS TO DISCHARGE TO THE LOW SIDE OF THE ROADWAY.

(MODIFIED) SOURCE: WEST VIRGINIA EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICE MANUAL.

ROCK LEVEL SPREADER

NT.S.
IT IS RECOMMENDED THAT THE CREATE A SMOOTH, GRADUAL
) TRANSITION FROM DIVERSION
LAST 20' OF DIVERSION SHOULD v oM N VERS
NOT EXCEED 2% GRADE
DIVERSION e S _

A

—_—
—

—_ —
—_—

p—

— ~—LEVEL SPREADER

1] - —

A AR Y 2 A e STABLE
. — — — SLOPE
oE| Y (%D _
UNDISTURBED OUTLET~_ & H OGO _

LINED W/ TURF —X o
REINFORGEMENF — N\~ & &5 —
MAT(TRM) _ _— — — = % I
- — — —// 0% GRADE AT
| 12 ==—t3  BOTTOM OF
SPREADER

6" x 6" PRESSURE TREATED
LUMBER. 0% GRADE

ACROSS TOP PERSPECTIVE VIEW
UNDISTURBED OUTLET
LINED W/ TURF
REINFORCEMENT
MAT (TRM) EXISTING
GRADE

VARIABLE -

1.5 X MAX.
ROCK SIZE

IEIEIEEEIEEIELR
sl == === ==
6" x 6" PRESSURE TREATED T TR T

LUMBER. 0% GRADE US 200 OR EQUAL
ACROSS TOP GEOTEXTILE FABRIC

RIP-RAP
(SEE UPSLOPE DITCH OR
DIVERSION CHART FOR SIZES)
SECTION A-A

NOTES:
1. ALL TEMPORARY BERMS, SWALES, AND LEVEL SPREADING DITCHES MUST RECEIVE TEMPORARY
SEEDING AND MULCHING AFTER INSTALLATION.
2. THE LEVEL SPREADER SHOULD BE SIZED TO TRANSFER 0.25 CFS PER LINEAR FOOT OF
SPREADER FOR THE PEAK DISCHARGE FROM A TEN YEAR / 24-HOUR STORM.
3. TURF REINFORCEMENT MAT (TRM) SHALL BE INSTALLED FROM LEVEL SPREADER TO
DOWNSTREAM EROSION AND SEDIMENT CONTROL TO PREVENT SOIL RILLING.

(MODIFIED) SOURCE: ADAPTED FROM N.C. E&S CONTROL PLANNING AND DESIGN MANUAL AND VA DESCI.

A8 Antero

THIS DOCUMENT
WAS PREPARED FOR:
ANTERO RESOURCES

CORPORATION

NASH
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WELL PAD
WEST UNION & GRANT DISTRICTS
DODDRIDGE COUNTY, WEST VIRGINIA

CONSTRUCTION DETAILS

06/22/2018

DATE: 02/22/2016

SCALE: AS SHOWN
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SUPER SILT FENCE

N.T.S.

RS =—-10" MAXIMUM

v
I RTIIRTT X%
I et tetoletetoreNiteretoledels
RIRAIRIKINIIKKRK
R RIRIRIRLIRKKS

b

CHAIN LINK FENCE

9.9,.0.9.9.9. ,
e s e
9.9,:9.9.9.9,0 9.9.9.9.9.9.9.9.9.9.), 9.9.9.9.9:2.9,
_ 9.9.9.9.9.4.0.9.9.9.9.99.9.9.9.9 (099999,
T TR RERIIIIIIAIRKANKK
[T TERROEKESBEELELLLIAIIIAXKIHAIKKS
R IR T ==
> SEI=IE=
Q\/ ==
NOTE: 2 1/2" DIAMETER
FENCE POST SPACING GALVANIZED OR
SHALL NOT EXCEED 10' ALUMINUM POST OR
CENTER TO CENTER. 4" x 4" WOODEN POST
ZBE | e
48" FILTER CLOTH POST HEIGHT
. CLow_ DISTU \
I ST = e 25D AREA
=TT TR =, _UNDISTU
== EEEEEE = o | | E —IT= _m-,iB-.-EDA_
et %m%mgﬂgmgﬂéﬁzmzugﬁ%
= = |:|||:m|:”m|:mFlm:m:m:m:
BURY FILTER CLOTH AND CHAIN ===
LINK FENCE 12" MIN. IN GROUND 36" MIN.
BURIED

NOTES:

1. SUPER SILT FENCE IS A TEMPORARY BARRIER OF GEOTEXTILE FABRIC OVER CHAIN LINK FENCE.

2. SUPER SILT FENCE SHOULD BE PLACED AS CLOSE TO THE CONTOUR AS POSSIBLE.

3. ENDS SHALL BE EXTENDED UPHILL A MINIMUM OF 2 VERTICAL FEET.

4. CHAIN LINK FENCE SHALL BE FASTENED SECURELY TO THE FENCE POSTS WITH WIRE TIES OR STAPLES.
GEOTEXTILE FABRIC SHALL BE FASTENED SECURELY TO THE CHAIN LINK FENCE WITH TIES SPACED
EVERY 24" AT THE TOP AND MID-SECTIONS.

5. GEOTEXTILE FABRIC AND CHAIN LINK FENCE SHALL BE EMBEDDED A MINIMUM OF 12" INTO THE
GROUND. WHEN 2 SECTIONS OF GEOTEXTILE FABRIC ADJOIN EACH OTHER, THEY SHALL BE
OVERLAPPED BY 6" AND FOLDED.

o

METAL POSTS AS SPECIFIED BY WV DOT CAN BE REPLACED BY PRESSURE-TREATED 4" x 4" POSTS.

7. SUPER SILT FENCE SHOULD BE INSPECTED AT A MINIMUM ONCE EVERY 7 CALENDAR DAYS OR WITHIN
24 HOURS AFTER ANY STORM EVENT GREATER THAN 0.5 INCHES OF RAIN PER 24 HOUR PERIOD. ANY
REQUIRED REPAIRS SHALL BE MADE IMMEDIATELY.

(MODIFIED) SOURCE: WEST VIRGINIA EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICE MANUAL.

NOTES:

COMPOST FILTER SOCK

N.T.S.

@ 2" x 2" WOODEN STAKES

BLOWN / PLACED
FILTER MEDIA

DISTURBED AREA

PLACED 10' ON CENTER
COMPOST FILTER SOCK

UNDISTURBED AREA
\VAA7AV4

v\ vv

12" MIN.iH

SECTION VIEW

EXISTING
CONTOURS

—_—

COMPOST UNDISTURBED
FILTER SOCK AREA

PLAN VIEW

ADAPTED FROM FILTREXX

2" x 2" WOODEN STAKES

PLACED 10' ON CENTER

SOCK FABRIC SHALL MEET STANDARDS OF TABLE 4.1. COMPOST SHALL
MEET THE FOLLOWING STANDARDS.

ORGANIC MATTER CONTENT

80%-100% (DRY WEIGHT BASIS)

ORGANIC PORTION

FIBROUS AND ELONGATED

pH

5.5-8.0

MOISTURE CONTENT

35%-55%

PARTICLE SIZE

98% PASS THROUGH 1" SCREEN

SOLUBLE SALT CONCENTRATION

5.0 dS MAXIMUM

1. COMPOST FILTER SOCK SHALL BE PLACED AT EXISTING LEVEL GRADE. BOTH ENDS OF THE SOCK SHALL
BE EXTENDED AT LEAST 8' UP THE SLOPE OR TO A HEIGHT EQUAL TO THE EFFECTIVE SOCK HEIGHT,
WHICHEVER IS GREATER, AT 45° TO THE MAIN SOCK ALIGNMENT. MAXIMUM SLOPE LENGTH ABOVE ANY
SOCK SHALL NOT EXCEED MANUFACTURER'S MAXIMUM PERMISSIBLE SLOPE LENGTH.

w N

. TRAFFIC SHALL NOT BE PERMITTED TO CROSS FILTER SOCKS.
. ACCUMULATED SEDIMENT SHALL BE REMOVED WHEN IT REACHES 1/2 THE ABOVE GROUND HEIGHT OF

THE SOCK AND DISPOSED IN THE MANNER DESCRIBED ELSEWHERE IN THE PLAN.
4. SOCKS SHALL BE INSPECTED WEEKLY AND AFTER EACH RUNOFF EVENT. DAMAGED SOCKS SHALL BE
REPAIRED ACCORDING TO MANUFACTURER'S SPECIFICATIONS OR REPLACED WITHIN 24 HOURS OF
INSPECTION.
5. BIODEGRADABLE FILTER SOCKS SHALL BE REPLACED AFTER 6 MONTHS; PHOTODEGRADABLE SOCKS
AFTER 1 YEAR. POLYPROPYLENE SOCKS SHALL BE REPLACED ACCORDING TO MANUFACTURER'S
RECOMMENDATIONS.
6. UPON STABILIZATION OF THE AREA TRIBUTARY TO THE SOCK, STAKES SHALL BE REMOVED. THE SOCK
MAY BE LEFT IN PLACE AND VEGETATED OR REMOVED. IN THE LATTER CASE, THE MESH SHALL BE CUT
OPEN AND THE MULCH SPREAD AS A SOIL SUPPLEMENT.
7. IN THE EVENT THE GROUND IS FROZEN, #5 REBAR WITH SAFETY CAPS SHALL BE USED INSTEAD OF
WOODEN STAKES TO ANCHOR THE FILTER SOCK. ONCE THE GROUND THAWS, THE REBAR ANCHORS
SHALL BE REMOVED AND REPLACED WITH 2" x 2" WOODEN STAKES AND INSTALLED AS SHOWN IN THE
DETAIL ABOVE.

TYPICAL R.E.C.P. (ROLLED EROSION CONTROL
PRODUCT) SLOPE INSTALLATION

N.T.S.
FILL SLOPE
SECTION B
SOIL STABILIZATION MATS MUST X ?\ -

BE INSTALLED VERTICALLY
DOWNSLOPE FOR BEST RESULTS

DIRT MUST BE
COMPACTED
PRIOR TO LAYING
TOP LAP OVER

i NOTE SLOPE SURFACE
SHALL BE SMOOTH AND FREE

TOE OF ROCKS, LUMPS, GRASS

AND STICKS. MAT MUST BE

MAINTAIN SLOPE ANGLE  p| ACED FLAT ON SURFACE
FOR PROPER SOIL CONTACT.

ToP

TRENCH INTO BERM AND INSTALL
FROM TOP TO THE BOTTOM

SLOPE LINING
(WET SLOPE)

SLOPE LINING
(DRY SLOPE)

MATTING
MATTING
NON-WOVEN

GEOTEXTILE FILTER
CLOTH (BEHIND

MATTING)
i BOTTOM OF CUT
SoIL 3 OR FILL SLOPE

2' MIN.

BOTTOM OF CUT SLOPE 4' OR SHOULDER

BREAK POINT

(MODIFIED) SOURCE: VDOT STANDARDS AND VIRGINIA DCR-DSWC.

STRAW WATTLES

N.T.S.
CONTOURS @D
/
AN &/ ALWAYS PLACE \§, / /
N, WATTLES z & /
M /
PERPENDICULAR
\

\TO THE FLOW _~

—_ —

\ABUT ENDS

FIRMLY

FIBER ROLLS MUST BE PLACED
EXACTLY ON CONTOURS

1" x 1" HARDWOOD STAKES
PLACED 4' ON CENTER

SEDIMENT IS CAPTURED
BEHIND THE ROLLS

SPACING DEPENDS ON
THE SOIL TYPE AND
SLOPE STEEPNESS

1" x 1" HARDWOOD
STAKES 24"-36" LONG

ROLLS ARE 8"-25"

LIVE STAKE IN DIAMETER
SUCH AS A
WILLOW NI
N
/,\//\\4\\
NOTES:

1. RUNOFF MUST NOT BE ALLOWED TO RUN UNDER OR AROUND ROLL.

(MODIFIED) SOURCE: WEST VIRGINIA EROSION AND SEDIMENT CONTROL BEST MANAGEMENT PRACTICE MANUAL.
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(MODIFIED) SOURCE: WEST VIRGINIA EROSION AND SEDIMENT CONTROL FIELD MANUAL, OFFICE OF OIL AND GAS.
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)
/
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i
)
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)
i
ﬁf
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R
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I
N

i

j\
il
|

ORIGINAL
GROUND

NOTES:

PYRAMID COMPOST FILTER SOCK DETAIL

COMPOST
FILTER SOCK
(SEE DETAIL)

UNDISTURBED
AREA

N.T.S.
@ (2) 2" x 2" HARDWOOD STAKES,
WRAPPED TOGETHER WITH 16
GAUGE WIRE, 10' ON CENTER
12" ABOVE 2" x 2" HARDWOOD STAKE,

SOCK 10' ON CENTER, STARTING

5' FROM ANGLED STAKES

BLOWN / PLACED
FILTER MEDIA

REMOVE BRUSH &
WOODY DEBRIS

DISTURBED
AREA

El=l=I=lIE] =i
=T
BTy

|

I

I

I
]

1
18"

11T
][
fl
11T
1]

IRlEE
UNDISTURBED
GROUND

R T
CE T T
P Tt e T LT

ElEEEEEEE SR EEE

1. HARDWOOD STAKE LENGTH VARIES IN ACCORDANCE WITH COMPOST FILTER SOCK SIZE.

COMPOST SOCK FABRIC MINIMUM

SPECIFICATIONS

(TABLE 4.1)

HEAVY DUTY
MULTI-FILAMENT | MULTI-FILAMENT
POLYPROPYLENE|POLYPROPYLENE
MATERIAL TYPE | 3 MIL. HDPE | 5 MIL. HDPE | 5 MIL. HDPE (MFPP) (HDMFPP)
MATERIAL PHOTO- PHOTO- BIO- PHOTO- PHOTO-
CHARACTERISTICS [DEGRADABLE|DEGRADABLE|DEGRADABLE| DEGRADABLE | DEGRADABLE
12" 12" 12" 12"
SOCK 12" 18" 18" 18" 18"
DIAMETERS 18" 24" 24" 24" 24"
32" 32" 32" 32"
MESH OPENING 3/8" 3/8" 3/8" 3/8" 178"
TEXTILE
STRENGTH 26 PSI 26 PSI 44 PS| 202 PSI
ULTRAVIOLET
0,
Sgﬁ%ﬂ:ﬁ’ 23% AT 23% AT 100% AT 100% AT
STRENGTH 1000 HR. 1000 HR. 1000 HR. 1000 HR.
(ASTM G-155)
MINIMUM
FUNCTIONAL 6 MONTHS | 9 MONTHS | 6 MONTHS 1 YEAR 2 YEARS
LONGEVITY
TWO-PLY SYSTEMS
HDPE BIAXIAL NET
INNER CONTAINMENT CONTINUOUSLY WOUND
NETTING FUSION-WELDED JUNCTURES
3/4" x 3/4" MAX. APERTURE SIZE
COMPOSITE POLYPROPYLENE FABRIC
(WOVEN LAYER & NON-WOVEN FLEECE
OUTER FILTRATION MESH MECHANICALLY FUSED VIA NEEDLE PUNCH)
3/16" MAX. APERTURE SIZE
SOCK FABRICS COMPOSED OF BURLAP MAY BE USED ON PROJECTS LASTING 6 MONTHS OR LESS.

SLOPE TRACKING

N.T.S.

DOZER TREADS CREATE
GROOVES PERPENDICULAR
TO THE SLOPE

NOTES:
1.  TRACKING SLOPES ARE DONE BY RUNNING TRACKED MACHINERY UP AND DOWN THE SLOPE, LEAVING
TREAD MARKS PARALLEL TO THE CONTOUR. IF A BULLDOZER IS USED, THE BLADE SHOULD BE UP.

ROCKFILTER OUTLET

N.T.S.

&

WOOD POST
\

AASHTO #57
STONE 6" MIN.

<TTI LV IOTTTT JTHOTTITIITIZTTTY

OUTLET CROSS-SECTION

COMPOST FILTER SOCK
OR SUPER SILT FENCE

AASHTO #57
STONE

HEIGHT OF ROCK /% @
FILTER = 5/6 HEIGHT OF
COMPOST FILTER SOCK fe——3' MIN.———
OR SUPER SILT FENCE

UPSLOPE FACE

NOTES:
1. AROCK FILTER OUTLET SHALL BE INSTALLED WHERE FAILURE OF SUPER SILT FENCE OR COMPOST
FILTER SOCK HAS OR MAY OCCUR DUE TO CONCENTRATED FLOW.
2. SEDIMENT SHALL BE REMOVED WHEN ACCUMULATIONS REACH 1/3 THE HEIGHT OF THE OUTLET.

(MODIFIED) SOURCE: PENNSYLVANIA EROSION AND SEDIMENT POLLUTION CONTROL PROGRAM MANUAL.
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STANDARD STAKEOUT RIBBON COLOR SCHEME

N.T.S.

YELLOW RIBBON:
YELLOW RIBBON USED TO INDICATE TOP OF CUTS (C)
CUT TO BE DETERMINED AT TIME OF STAKEOUT
SLOPE DETERMINED BY SITE DESIGN

YELLOW & ORANGE RIBBON:
YELLOW AND ORANGE RIBBON USED TO INDICATE GRADE AT TOP OF PAD/POND/PIT

ORANGE RIBBON:
ORANGE RIBBON USED TO INDICATE TOES OF FILLS (F)
FILL TO BE DETERMINED AT TIME OF STAKEOUT
SLOPE DETERMINED BY SITE DESIGN

PINK RIBBON:
PINK RIBBON USED TO INDICATE TOP HOLE LOCATION
PINK RIBBON USED TO INDICATE SURVEY CONTROL LOCATION

PINK & BLACK STRIPE RIBBON:

VERTICAL CUT/VERTICAL FILL TO BE DETERMINED AT TIME OF STAKEOUT

PINK & BLACK STRIPE RIBBON USED TO INDICATE VERTICAL CUT (VC) AT PAD/POND/PIT CORNER OR EDGE
PINK & BLACK STRIPE RIBBON USED TO INDICATE VERTICAL FILL (VF) AT PAD/POND/PIT CORNER OR EDGE

BLUE & WHITE STRIPE RIBBON:
BLUE & WHITE STRIPE RIBBON USED TO INDICATE CLEARING LIMITS/CONSTRUCTION LIMITS

ORANGE & BLACK STRIPE RIBBON:

ORANGE & BLACK STRIPE RIBBON USED TO INDICATE VERTICAL CUT (VC) AT CENTERLINE OR EDGE OF ACCESS ROAD
ORANGE & BLACK STRIPE RIBBON USED TO INDICATE VERTICAL FILL (VF) AT CENTERLINE OR EDGE OF ACCESS ROAD

PINK & WHITE STRIPE RIBBON:
PINK & WHITE STRIPE RIBBON USED TO INDICATE EROSION AND SEDIMENT CONTROL STRUCTURES
SILT FENCE (SF) REINFORCED FILTER FENCE (RFF) SUPER SILT FENCE (SSF)
FILTER SOCK (FS)

ORANGE & WHITE STRIPE RIBBON:
ORANGE & WHITE STRIPE RIBBON USED TO INDICATE TOPSOIL STOCKPILE LOCATIONS

BLUE RIBBON:
BLUE RIBBON USED TO INDICATE CENTERLINE (CL) DITCH
BLUE RIBBON USED TO INDICATE BOTTOM (BTM) SEDIMENT TRAPS

(MODIFIED) SOURCE: ANTERO RESOURCES CORPORATION.

PAD CONTAINMENT BERM PAD WITH CONTAINMENT BERM
TS DITCH ON CUT SLOPE SIDE

N.T.S.
AT COLLECTION CHANNEL HIGH POINT
A f—2— DITCH AT HIGH POINT
6" 7 Ve L
AU ||
=IE=N=IEIED:
=] === PAD CONTAINMENT
s T 3 BERM
Y= =l= ===l === 2 HiN . (SEE DETAIL)
'\'_ﬂ:m:m:z-5 :m:m:m:m:m:u " ) =
=l=EEI=EEEIETETETETETEDR
==EEEEEEEEEIEL
T T T T T T T ——
— | =l =l =] 1= =l = = = = = = | = Ny Yoo YosT
AETETETETETR  opTioNAL 60 MIL. LINER<TEITEN 8" 4 LT
AT I orroti o, e Tine P g UL
N _EEEMEMEEEEEEEEEH GEO:!'EXTILE TURNED DOWN Emzm vl q__ :Em mEm
T A i I Rl ey =TSRRI T
==EEEEEEEEEEEEEEEEEE EEEETELRETE EIEEEEEEEEEEEEEEEEEEEEEEELED
T T T T T T AL e e T e A
=TT T T T T T = T T =T T T T T T T T T T T T s EEEEEEEEEEEEE EEEEEEEEEEEEE
COMPACTED COLLECTION CHANNEL: PAD WITH UEmEm;m;m;m;m;m;m;m;m;m;m;m MEMEMEMEMEMEMEMEMEMEMEME
SUBGRADE AT HIGH POINT CONTAINMENT BERM N e e N e L e N e N e e e e e N e I (I:Ié)NII'IDIAC;_II_IEDIII Tt I”PAI\B 111
(DEPTH =8") C'?SO;; 'DSEETiTlll_C))N SUBGRADE INTERIOR
AT COLLECTION CHANNEL SUMP END
— 2 DITCH AT LOW POINT

[e)]]

=t —|||E|
==l

===,
=l=lE=lIE=E=),
IE=IEIEIE=ITE=:
Sl

==EEETED:
I=ENEIEEI=EIEL

2' MIN.

PAD CONTAINMENT
BERM
(SEE DETAIL)
f—2—

COLLECTION CHANNEL ON PAD WITHOUT
CONTAINMENT BERM

N.T.S.

COLLECTION CHANNEL AT HIGH POINT

2" OF 3/4"-1 1/2"
CRUSHER RUN

! STONE 1%
2 MIN. 6" OF 2"-3"
T, CLEAN =

A T AGGREGATE 'q
T T T e Wl e W—
A T T [ AT e il 1]
|| = . A== 1= = === =
\QJOQ'__m:m:m:m:mzl =T e B == === === ==L
o O === N ==t ===t = [ A= =
ST T T s 200 orR EQUAL—A L

TN T (08 200 OR BQUAL= T
AT T T T T T GEOTEXTILE FABRIC L]
Sl === === N ===
=l==E=EEE =S E = E I E = EE = E E = E E =T E =TT
Sl === === =T
S == T = =T T = =]
N R = e e e = R e e R =TSN S R ST

COMPACTED
SUBGRADE

COLLECTION CHANNEL AT LOW POINT

2" OF 3/4"-1 1/2"
CRUSHER RUN
STONE 1%
MIN. 6" OF 2"-3" ) ey e
CLEAN ").'. -
/T N /N
AGGREGATE .4—“ A I

=lEIE=E=I=IELES

s=EIEEEEEEENS

7 lﬂmmmmﬁ VARIES TN
===l

_m:m:m:m:m US 200 OR EQUAL f

A T T T e el e

A T T T

IEEEEEEEEEEEEEEEEE T EEE EETETE

EEHEEHEEHEEHEEHEEHEEHEEHEEHEEHEEHEEHEEHEEHEEHEEHEﬂIEﬂHEﬂﬂ%?HEﬂIEﬂlEﬂlEﬂIEﬂlEﬂH
COMPACTED
SUBGRADE

NOTES:
1.  COLLECTION CHANNEL SHALL MAINTAIN A 1% MIN. GRADE TO THE OUTLET.
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MOUNTABLE BERM

N.T.S.
PLAN VIEW
PAD CONTAINMENT |
BERM
(SEE DETAIL) | N ,I
|/—
PROPOSED
CONTOUR \\‘_|
—
—— L -
|
A A
f 2' f
BAD ACCESS
50' LANDING 50' MIN. LANDING ROAD
@ 5% MAX. @ 5% MAX.
SLOPE* SLOPE*
|
— —— | ——
/ _,
— ] i
PAD CONTAINMENT —/
BERM
(SEE DETAIL)

CROSS-SECTION A-A

PAD CONTAINMENT
BERM
(SEE DETAIL)

NOTES:
1. MOUNTABLE BERMS THAT DO NOT SERVE AS THE MAIN PAD ACCESS MAY BE STEEPER THAN 5% IF
NOTED IN THE PLANS.

IEE=IEIEII) AT
=== SEIETEENG, 7
IEEEEEEED T SEEIEETENS S
(OPTIONAL) 60 MIL. LINER Sl =SSR v AT NG, %
________ AND 16 OZ. NON-WOVEN === 2.5 MIN Rl
N =TT =T T[] GEOTEXTILE TURNED DOWN ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁl . ' ’ :ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁin C}% e
W=l E - 6" INTO TOP OF BERM - ||| | = = = == :m:m:m:m:m:m:m:m:L _:m:m:m:m:m:m:m:m:m:m:m 4//1/6\
Sl = === = == == === = E=E =TT E=EEEEEEEE ElEEEEEEETETETETEETR Y
=== EEE S EEE S S EEE EEEE ETETETE S=EIEIEEEIEEETEN EEEIEIEEEEEEEEIEL
COMPACTED COLLECTION PAD CROSS-SECTION === == === ==L
SUBGRADE CHANNEL AT SUMP (SEE DETAIL) ﬁMﬁMﬁ@ﬁ@ﬁ&ﬁ@ﬁ@ﬁ@ﬁ&ﬁ@ﬁgﬁﬁﬁﬁﬁ| 'ﬁQﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁf
DEPTH VARIE === === = = = =T = = = = = = = = == = = == =T
( S) Sl == === == =S
NOTES: COMPACTED PAD
1. THE CONTAINMENT BERM SHALL BE CONSTRUCTED TO FULL BASE WIDTH AND COMPACTED TO SUBGRADE INTERIOR
95% DENSITY. FOLLOWING COMPACTION THE SIDE SLOPES SHALL BE RE-SHAPED AT 1.5:1 SLOPE.
2. IT IS RECOMMENDED THAT THE CONTAINMENT BERM LINER BE INSTALLED TO PREVENT NOTES:
INFILTRATION. IF INFILTRATION CAN BE ADEQUATELY PREVENTED WITHOUT THE USE OF THE 1. DITCH SHALL MAINTAIN A 1% MIN. GRADE TO THE OUTLET.
LINER, INSTALLATION IS AT THE OPERATOR'S DISCRETION. 2. NO RUNOFF FROM THE CUT SLOPE SHALL ENTER THE INTERIOR OF THE PAD CONTAINMENT BERM.
N.T.S.
PAD PAD
CONTAINMENT CONTAINMENT
BERM AT COLLECTION CHANNEL HIGH POINT BERM
SEE DETAIL (OPTIONAL) 60 MIL. LINER AND (OPTIONAL) 60 MIL. LINER AND SEE DETAIL
=TT 16 OZ. NON-WOVEN 16 OZ. NON-WOVEN i) ===
N=EEE=EE GEOTEXTILE TURNED DOWN GEOTEXTILE TURNED DOWN ===
=== 6" INTO TOP OF BERM 2" OF 3/4"-11/2" MIN. 6" OF 2"-3" 6" INTO TOP OF BERM NEHHETHTIHE N,
e T T T Ty
= T=T = = TT= == TN STONE RIG FOOTPRINT AGGREGATE N 1T =T = TT= = T=T 1=
= === o <I==EEI=ETETE
= === == 1% MAX. _ (0% SLOPE) _ 1% MAX A HTHETETHTIHETHETETR
==l === B T VoAV S A S S Ve T e e ===
ISl @—-g-frn%~;'-‘ SO ST YT Y ST YT P2 Gi‘é‘Yi'-L.-A ===
:m:m:m:m:m:m:m:m:m:m:m_ A ,"‘ SN = (o <> <> <> N2\ N . m:m:m:m:m:m:m:m:m:m:m:l
IE=EEEEEEEEEEEE =g E E E S E E E S E = E EEEEL E N EE E E EEE E === E = EE E E N EET ET EETETE
= === EEEEEETETEE = _ﬂ'f’ﬁ__lzm:m:m:m:m:m:m:m:m EEEEEE EEEEEEEE =R S S E = E E E = ETE ===
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e e e | e f e e f e e e e e e o e e e e e e e e e e e e e e e e e e e e e e e e e e e . e e e e e e e e e e e e
COLLECTION CHANNEL COMPACTED US 200 OR EQUAL COLLECTION CHANNEL
AT HIGH POINT SUBGRADE GEOTEXTILE FABRIC AT HIGH POINT
(DEPTH = 8") (DEPTH = 8")
08/31/2018
PAD PAD
CONTAINMENT CONTAINMENT
BERM AT COLLECTION CHANNEL SUMP END BERM
SEE DETAIL (OPTIONAL) 60 MIL. LINER AND (OPTIONAL) 60 MIL. LINER AND SEE DETAIL
D=l = 16 OZ. NON-WOVEN 16 OZ. NON-WOVEN — =
FEIEEIRE GEOTEXTILE TURNED DOWN GEOTEXTILE TURNED DOWN EEIEE
=== 6" INTO TOP OF BERM 2" OF 3/4"-1 1/2" MIN. 6" OF 2"-3" 6" INTO TOP OF BERM ISl N
N _m:m:m:m:m:m_ CRUSHER RUN CLEAN m:m:m:m:m:m: 2y
—m:m:m:m:m:m:m: 7 STONE RIG FOOTPRINT AGGREGATE N m:m:m:m:m:m:m:_
=|I=JISSISIEIEIEE S8 0% SLOPE . Rl === =R
p=l=l=E=I=ETETEET= 1% MAX. (0% ) 1% MAX._ ENENEEI=ENTETETEETE)N
Uﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁmﬁ ST )T T f mMﬁMﬁMﬁMﬁMﬁMﬁMﬁMﬁMﬁMmmi
:_:_:_:_:_:_:_:_:_:_:_: g U N\ N\ N\ A L N\ N\ \"4 \PA __:_:_:_:_:_:_:_:_:_:_:_
TEMET=T=T=TT TR0 g i 4 i e o =l ne e e e ) N NN = || = == === === ==
I=EEEEEEEEETETETETE N ﬁﬁm 1.:| IEE=EEEEEE =EETETETE=T m:m:m:m:m:m:‘%u% Y =P ===EEEEEEEEE=EETETE
==l =EEEEEEEE =R == ns=i = = S S E = S E = I EE = E == S EE = E =T
== =S =S =S S S E A= S S S S S S S S S = S S S E E EE S E = S T E T E L E T E T E EE EE ETE T
HIHEHENEHTETHE NN ENENH NN = TN =N NS T TS NS =N H =TSN R TN T T
COLLECTION COMPACTED US 200 OR EQUAL COLLECTION
CHANNEL AT SUMP SUBGRADE GEOTEXTILE FABRIC CHANNEL AT SUMP
NOTES: (DEPTH VARIES) (DEPTH VARIES)

1. CRUSHER RUN STONE SHALL SLOPE TO COLLECTION CHANNEL AT 1% MAX. GRADE FROM RIG FOOTPRINT, SEE PLAN FOR PAD SLOPE.

2. COMPACTED SUBGRADE SHALL HAVE POSITIVE SLOPE TO THE COLLECTION CHANNELS OR SUMPS.

3. ITIS RECOMMENDED THAT THE CONTAINMENT BERM LINER BE INSTALLED TO PREVENT INFILTRATION. IF INFILTRATION CAN BE
ADEQUATELY PREVENTED WITHOUT THE USE OF THE LINER, INSTALLATION IS AT THE OPERATOR'S DISCRETION.

4. THE 3/4"-1 1/2" CRUSHER RUN STONE CAP SHALL COMPLETELY COVER THE 2"-3" CLEAN AGGREGATE BELOW. ANY PROJECTING LARGER
STONE SHALL BE REMOVED.

PAD WITHOUT CONTAINMENT BERM
DITCH ON CUT SLOPE SIDE

N.T.S.

DITCH AT HIGH POINT

2" OF 3/4"-1 1/2" MIN. 6" OF 2"-3"
SR CRUSHER RUN CLEAN
I=I=IEN AGGREGATE

———
E[==== e S I A

=Ps @Sl e

COMPACTED US 200 OR EQUAL
SUBGRADE GEOTEXTILE FABRIC

DITCH AT LOW POINT

S 2" OF 3/4"-11/2" MIN. 6" OF 2"-3"

||:|‘“-4¢ CRUSHER RUN CLEAN

SIS STONE AGGREGATE 1%
T s W=
=== e =

_____ A__ 7 ——— e ___:_:_ZMEE
IE=EIEIEIEIRE =l=EIEIEEEEEEEELED
= =EEEEEE EEEEEEE E EEE =T
IEl=EEEEEEEEEE EEEEEEETELED
T T T T T T T T T T T T T TR T T T T LT
ST=ITT=T=T === = === === === ===
COMPACTED US 200 OR EQUAL
SUBGRADE GEOTEXTILE FABRIC

NOTES:
1.  DITCH SHALL MAINTAIN A 1% MIN. GRADE TO THE OUTLET.
2. NO RUNOFF FROM THE CUT SLOPE SHALL ENTER THE INTERIOR OF THE PAD.
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D1 TYPICAL WELL AND TANK PAD KEYWAY, BENCH,AND DRAINAGE

N.T.S.

ONE FULL BONDING BENCH PAST
CREST OF PROPOSED SLOPE

VARMINT GUARD TO
BE INSTALLED AT

RED PROPOSED GRADE
OMpgr, Dans-TED 7~ FlLg PIPE OUTLET
NT Re, AT D Py O M,
SIDUAL PRO/D ROCT - 959,
SO /pg ER M6 : O DEN,e 2 METAL T-POSTS TO BE
o PoSED STURE Siry 1 (MAX SLOPE) INSTALLED AT PIPE OUTLET
Roc AND COATED WITH YELLOW
CONSTRUCTION PAINT
BONDING BENCH DRAIN OBg REWO);»L
(SEE DETAILS BELOW) KED Jm o —_ '
10 MAXJ PRESE/W) KEYWAY 15' MIN. WIDTH
BONDING BENCH 10
FT. WIDE TYPICAL 8?'&!2“
SLOPED AT 10H:1V
NOTES: TOP OF ROCK 11\ T -
1. KEYWAY EXCAVATIONS SHOULD BE A MINIMUM OF 15 FEET WIDE AND FOUNDED ENTIRELY ON DECOMPOSED ROCK. 1 ; =N
ALL COLLUVIUM (IF PRESENT) SHOULD BE REMOVED AND REWORKED INTO THE BULK FILL AS RECOMMENDED. KEYWAY DRAIN (SEE 10

2.
3. ALL BONDING BENCHES SHOULD BE 10 FEET WIDE AND FOUNDED ENTIRELY ON COMPETENT RESIDUAL SOIL/DECOMPOSED ROCK.
4. WHERE SAFETY CONCERNS PROHIBIT INSTALLATION OF KEYWAY OR BONDING BENCH DRAINS AS SHOWN, SUBSTITUTE

ALTERNATE DRAIN DETAIL.

DETAILS BELOW)

D1 KEYWAY DRAIN - AGGREGATE

N.T.S.

12" NON-WOVEN FILTER
FABRIC

AASHTO NO. 57 COARSE
AGGREGATE BLANKET
DRAIN

4" PERFORATED
PLASTIC PIPE

10

~——= QUTLET (SOLID PIPE)

*OUTLETS AT 100 FT. CENTERS MAX. OR AS DEEMED NECESSARY
*ALL OUTLET DRAINS TO BE COVERED WITH 12" OF NO. 57 AGGREGATE
AND WRAPPED IN NON-WOVEN FILTER FABRIC

D1 BONDING BENCH DRAIN - AGGREGATE

N.T.S.

NON-WOVEN FILTER
FABRIC

AASHTO NO. 57 COARSE
AGGREGATE BLANKET
DRAIN

4" PERFORATED
PLASTIC PIPE

10

== QOUTLET (SOLID PIPE)

*SLOPE OUTLET TO PROVIDE POSITIVE DRAINAGE TO SLOPE FACE
*OUTLETS AT 250 FT. CENTERS MAX. OR AS DEEMED NECESSARY

*ALL OUTLET DRAINS TO BE COVERED WITH 12" OF NO. 57 AGGREGATE
AND WRAPPED IN NON-WOVEN FILTER FABRIC

TYPICAL KEYWAY / BONDING BENCH DRAIN
OUTLET PROTECTION

N.T.S.

METAL T-POSTS TO BE
INSTALLED AT PIPE OUTLET
AND COATED WITH YELLOW

CONSTRUCTION PAINT

5" (MIN.) —————=

<

VARMINT GUARD TO A
BE INSTALLED AT

‘ A q_ : A
PIPE OUTLET
: L2

5 (N 1 gi PVC SOLID PIPE Q&J/~YU 2L )] 15, Ny

‘ V)

>
! 0y
1" (MIN.) —=]

METAL T-POSTS TO BE
INSTALLED AT PIPE OUTLET

RIP-RAP <1

MIN.
AND COATED WITH YELLOW (MIN.)
CONSTRUCTION PAINT
PLAN VIEW
5' (MIN.)
- = 1' (MIN.)

VARMINT GUARD TO
BE INSTALLED AT
PIPE OUTLET

4" PVC SOLID PIPE

RIP-RAP
(MIN.)
US 200 OR EQUAL
GEOTEXTILE FABRIC
SECTION A-A

NOTES:
1.  ALL APRONS SHALL BE INSPECTED AT LEAST WEEKLY AND AFTER EACH RUNOFF EVENT.
DISPLACED RIP-RAP WITHIN THE APRON SHALL BE RESTORED IMMEDIATELY.
2. IF EROSION IS OCCURRING DOWNSTREAM OF OUTLET PROTECTION, CONTRACTOR TO EXTEND
OUTLET PROTECTION TO DOWNSTREAM EROSION CONTROL DEVICES.
3. CONTRACTOR IS TO EXTEND ALL KEYWAY AND BONDING BENCH OUTLET DRAINS A MINIMUM OF
ONE FOOT PAST THE FINISHED GRADE OF THE SLOPE.

GENERAL SITE EARTHWORK RECOMMENDATIONS

ALL FILL AREAS SHOULD BE CLEARED OF TREES, STUMPS, AND VEGETATION AND STRIPPED OF
TOPSOIL/ORGANIC SOILS PRIOR TO THE START OF FILL PLACEMENT.

THE DISTRIBUTION AND GRADATION OF FILL MATERIALS SHALL BE SUCH THAT THE FILL WILL BE
FREE OF LENSES, POCKETS, OR LAYERS OF MATERIALS DIFFERING SUBSTANTIALLY IN GRADATION
FROM THE SURROUNDING MATERIALS WITHIN THE DESIGNATED FILL AREAS.

FILL SHALL BE PLACED AND SPREAD IN SUCCESSIVE AND APPROXIMATE HORIZONTAL LAYERS OF
UNIFORM THICKNESS BASED ON THE NOMINAL PARTICLE SIZE OF MATERIAL AND THE SIZE AND
TYPE OF THE AVAILABLE COMPACTION EQUIPMENT. IN GENERAL, SOIL SHOULD BE PLACED IN
NOMINAL 12 INCH MAXIMUM LOOSE LIFTS. LARGER ROCK INCORPORATED INTO THE FILL SHOULD
TYPICAL BE LIMITED TO 12 INCHES THICK X 3 FEET X 3 FEET, WITH ALL VOID SPACE CHOKED WITH
SMALLER PARTICLE SIZE MATERIAL.

ADEQUATE COMPACTIVE EFFORT IS APPLIED BY UTILIZING THE PROPER COMPACTION EQUIPMENT
FOR THE COMPOSITION OF THE FILL MATERIALS BEING PLACED. SEGMENTED, SHEEPSFOOT,
AND/OR PADFOOT ROLLERS SHOULD BE USED WHEN PLACING PREDOMINATELY CLAYEY
(COHESIVE) FILL MATERIALS. THESE TYPES OF ROLLERS ARE ALSO EFFECTIVE ON CLAYEY
SHALES, CLAYSTONE, AND SOFTER SANDSTONE TO BREAK DOWN THE ROCK PARTICLES. SMOOTH
DRUM VIBRATORY ROLLERS SHOULD BE UTILIZED ON PREDOMINATELY GRANULAR FILL MATERIALS
AND TO SEAL CLAYEY SOILS TO HELP PREVENT SURFACE WATER INFILTRATION AND/OR TO
PROMOTE DRAINAGE.

ALL FILL MATERIALS SHALL BE COMPACTED BY A SUFFICIENT NUMBER OF COMPLETE TRIPS (I.E.
PASSES) OF THE APPROPRIATE COMPACTION EQUIPMENT TO ATTAIN A MINIMUM OF 95% OF THE
MAXIMUM DRY DENSITY AS DETERMINED IN ACCORDANCE WITH ASTM TEST DESIGNATION D698
(STANDARD PROCTOR). MAINTAIN THE MOISTURE CONTENT OF THE FILL MATERIALS AS
NECESSARY TO ATTAIN THE DESIRED COMPACTION DENSITY.

UNDISTURBED AND/OR FILL MATERIALS PLACED WITHIN THE UPPER 12 INCHES OF FINAL GRADE
SHOULD BE COMPACTED TO ATTAIN A MINIMUM OF 100% OF THE MAXIMUM DRY DENSITY AS
DETERMINED IN ACCORDANCE WITH ASTM TEST DESIGNATION D698 (STANDARD PROCTOR) AT AN
IN-PLACE MOISTURE WITHIN 3% OF THE MATERIAL'S OPTIMUM MOISTURE CONTENT. THE ENTIRE
SUBGRADE SURFACE SHOULD BE THOROUGHLY SEALED USING A VIBRATORY SMOOTH DRUM
ROLLER.

TO VERIFY THE SPECIFIED DEGREE OF COMPACTION AND TO DETERMINE THE IN-PLACE MOISTURE
CONTENT AS STATED ABOVE, IN-PLACE FIELD DENSITY TESTS SHOULD BE PERFORMED IN
ACCORDANCE TO THE PROCEDURES OF ASTM D2922 (NUCLEAR DENSOMETER).

IN ADDITION TO IN-PLACE FIELD DENSITY TESTING, ACCEPTANCE SHOULD ALSO BE PREDICATED
ON A VISUAL PERFORMANCE CRITERIA. OBVIOUS SURFACE RUTTING AND/OR DEFLECTION THAT
ARE JUDGED TO BE DETRIMENTAL TO THE OVERALL STABILITY OF THE FILL AREA SHOULD BE
REMOVED, MOISTURE CONDITIONED AND RECOMPACTED, OR OTHERWISE ADDRESSED PRIOR TO
ACCEPTING THE LIFT.

WHERE PREDOMINATELY "ROCKY" FILL MATERIALS ARE PLACED OR WHERE REPRESENTATIVE
NUCLEAR DENSOMETER TESTS CANNOT BE OBTAINED, A VISUAL NON-DEFLECTION CRITERIA
SHOULD BE DEVELOPED IN CONJUNCTION WITH AN ADEQUATE NUMBER OF ROLLER PASSES FOR
ACCEPTANCE.

NOTE:

1.

THE GEOTECHNICAL NOTES AND DETAILS SHOWN ON THIS SHEET ARE FOR THE GENERAL EARTHWORK AND
SUBSURFACE DRAINAGE ASSOCIATED WITH THE CONSTRUCTION OF THIS SITE. THE CONTRACTOR SHALL
REFER TO THE GEOTECHNICAL INVESTIGATION REPORT FOR ADDITION GUIDANCE AND
RECOMMENDATIONS.

ENERGY ENGINEERING
Telephone: (888) 662-4185 | www.NavitusEng.com
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REVISION
REVISED PER LOD COMMENTS
REVISED PER SLIDE REPAIR
REVISED LOD MODIFICATION

REVISED PER SITE VISIT

06,/22/2018 |REVISED PER SLIDE AREAS #9, #11, & #12

06/14/2017 | REVISED PER LANDOWNER CHANGE

03/16/2017 | REVISED PER SLIDE AREAS #1, #2, & #3
07,/27,/2017

12/21,/2016
05,/03,/2017

DATE
05,/26,/2016

D1 KEYWAY DRAIN - GEO-COMPOSITE

N.T.S.

GEO-COMPOSITE DRAIN
@ 50% COVERAGE

CLASS 1 GEOTEXTILE
FILTER FABRIC

4" PERFORATED
PLASTIC PIPE
AASHTO NO. 57 10
COARSE AGGREGATE
12" COVER MINIMUM

OVER PIPE

1

= QUTLET (SOLID PIPE)

*OUTLETS AT 100 FT. CENTERS MAX. OR AS DEEMED NECESSARY

*ALL OUTLET DRAINS TO BE COVERED WITH 12" OF NO. 57 AGGREGATE
AND WRAPPED IN NON-WOVEN FILTER FABRIC

*GEO-COMPOSITE DRAIN TO CONSIST OF HANES GEO COMPONENTS
TERRADRAIN 104/2, MIRAFI G200N, OR EQUIVALENT.

D1 BONDING BENCH DRAIN - GEO-COMPOSITE

N.T.S.

GEO-COMPOSITE DRAIN
@ 50% COVERAGE

CLASS 1 GEOTEXTILE
FILTER FABRIC

4" PERFORATED

{

0.5

PLASTIC PIPE
AASHTO NO. 57 10
COARSE AGGREGATE | —
12" COVER MINIMUM
OVER PIPE

= QUTLET (SOLID PIPE)

*SLOPE OUTLET TO PROVIDE POSITIVE DRAINAGE TO SLOPE FACE
*OUTLETS AT 250 FT. CENTERS MAX. OR AS DEEMED NECESSARY

*ALL OUTLET DRAINS TO BE COVERED WITH 12" OF NO. 57 AGGREGATE
AND WRAPPED IN NON-WOVEN FILTER FABRIC

*GEO-COMPOSITE DRAIN TO CONSIST OF HANES GEO COMPONENTS
TERRADRAIN 104/2, MIRAFI G200N, OR EQUIVALENT.

D1 ALTERNATE KEYWAY/BONDING BENCH DRAIN

N.T.S.

AASHTO NO. 57 COARSE
AGGREGATE

DURABLE SHOT ROCK
OR IMPORTED STONE (6"
MAX PARTICLE SIZE)

16"

D3 TYPICAL SPRING DRAIN

N.T.S.

CLASS 1 GEOTEXTILE
FILTER FABRIC

AASHTO NO. 57 GROUND SURFACE

COARSE AGGREGATE

EEIEEIEEIEILE SlEEEEEEEEEEE
TN ﬂm' IEIEEEEEEEELES
h T1F 1T 1717 11T 11T T1F =2 = 2 - T1F 1717 11T 11T T T1F 1717 11T 11T T 1T

24" T ===

MIN. I=IESIE] SlEISISISI=E==E=
El==lE== SIS
=== ===

=== EEEEEELR
El=I=] =lEIEIEETER
T:m:m: o g —_:m:m:mle

L e L AL
' 'mgmgmﬁmﬁmﬁmg_mﬂm:m:mz. : 4" PERFORATED
L e Ll el gl e VR Tl = PLASTIC PIPE

~— 12" MIN. —==

NOTES:

1.

2.

4" PERFORATED PLASTIC PIPE EXTENDED TO DRAIN AWAY FROM SLOPE AND WATER DIVERTED
OR COLLECTED IF NECESSARY TO PREVENT EMBANKMENT DAMAGE.
PROVIDE DRAINAGE OUTLETS AT 50-FOOT HORIZONTAL INTERVALS.

A8 Antero

THIS DOCUMENT
WAS PREPARED FOR:
ANTERO RESOURCES

CORPORATION

08/31/2018

D2 TYPICAL ACCESS DRIVE KEYWAY, BENCH, AND DRAINAGE

N.T.S.

ORIGINAL GRADE

|
|
|
|

PROPOSED GRADE

e

M =0
I =

METAL T-POSTS TO BE
INSTALLED AT PIPE OUTLET
AND COATED WITH YELLOW

CONSTRUCTION PAINT

LIMIT OF REMOVAL ~KED
COMPETENT e
RESIDUAL SOIL OR
BEDROCK

\~ BONDING BENCH AND

DRAIN (SEE DETAIL)

NOTES:

VARMINT GUARD TO
BE INSTALLED AT
PIPE OUTLET

KEYWAY DRAIN t

(SEE DETAIL) 15' MIN. WIDTH

1.  KEYWAY EXCAVATIONS SHOULD BE A MINIMUM OF 15 FEET WIDE AND EXTEND THROUGH ALL COLLUVIUM AND/OR RESIDUAL SOIL TO BE

FOUNDED ENTIRELY ON DECOMPOSED ROCK.

2. 4" PERFORATED KEYWAY DRAIN SHOULD BE INSTALLED ALONG THE ENTIRE LENGTH OF THE KEYWAY WITH OUTLETS AT 100 FT. CENTERS.
3. A 10'BONDING BENCH AND DRAIN SHOULD BE INSTALLED 15 FEET HIGHER IN ELEVATION ABOVE THE TOP OF THE REAR WALL OF THE

KEYWAY EXCAVATION.

D2 KEYWAY DRAIN

N.T.S.

AASHTO NO. 57
COARSE AGGREGATE
12" COVER MINIMUM

OVER PIPE

CLASS 1 GEOTEXTILE
FILTER FABRIC

4" PERFORATED
PLASTIC PIPE 10

1

== QUTLET (SOLID PIPE)

*OUTLETS AT 100 FT. CENTERS MAX FOR KEYWAY

*OUTLETS AT 250 FT. CENTERS MAX. FOR BONDING BENCH

*ALL OUTLET DRAINS TO BE COVERED WITH 12" OF NO. 57 AGGREGATE
AND WRAPPED IN NON-WOVEN FILTER FABRIC

D4 TYPICAL SLOPE PROTECTION

N.T.S.

COMPACTED FILL

CLASS 1 NONWOVEN
FILTER FABRIC

FREE DRAINING #57
AGGREGATE BLANKET OR
GEO-COMPOSITE DRAIN

TOP OF ROCK

PROPOSED GRADE

*TO BE INSTALLED AS
DEEMED NECESSARY
BASED ON ENCOUNTERED
SITE CONDITIONS.

*OUTLET AT ENDS AND AT 250' CENTERS MAX SIMILAR TO KEYWAY DRAIN DETAIL
*ALL OUTLET DRAINS TO BE COVERED WITH 12" MINIMUM NO. 57 AGGREGATE AND
WRAPPED IN NON-WOVEN FILTER FABRIC

WELL PAD
WEST UNION & GRANT DISTRICTS
DODDRIDGE COUNTY, WEST VIRGINIA

CONSTRUCTION DETAILS
NASH

06/22/2018

DATE: 02/22/2016

SCALE: AS SHOWN
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N.T.S. N.T.S.
., 4500 CONCRETE SHALL CONFORM ~
(22] ~—
QUANTITY OF SLAB W e oo TOP BAR-BOTH WAYS STEEL LIFTING LUGS W PLAN VIEW PLAN VIEW X8 |=
SECTIONS IS DEPENDENT B2 2 #5 REBAR @ 12" SPACING (4 PER SLAB) W x|z s e | Z &
ON TRAVELED WAY ol o " FINISHED GRADE EPOXY COATED | o) L/(iL/i =1 .
o2 3" PVC PIPE (O.D.) FOR 2 W<t o5 5PAD FINISHD <PAD FINISH Z = EIE IS =p-
WIDTH OR AS SPECIFIED % = = POST TENSIONING | OR§" S.S. CABLE h'd H E > GRADE = GRADE = % A g E =
—e=] 3' — 4 <—A 3'*%1:9 Ed 6" MIN. 3" i _O 3" f\lg M § 2 i 5 E_é i
MIN (TYP.)| ; MIN 8 E % ‘ 60" MAX. |<_r\ —>| |<— 3 A :‘50(50(502': 10" 10' FOTOT S § SOSUSWS @ g 8 g g E § E n
< E\l - X X X — | B [ o 5 <q
L] ele ole LAR ele ole ole L] ele L] 2 ‘_‘ L] i \ L] L] —<T) § § 2 : = Q 'q % o Eﬂ
S Ry DA et L Ly A By c 2 R . ~ XY X nlix|n =8 ~
- — = — = — 3+ = — [ & el = =z || <
© PIPELINE = § @ ' Q M EEIEEIE
P —— . - . = _ LLUNL _ ot 1 ] v ] ' m =
2 - | === =1 g 3l=l— o g KEYWAY 2 8' 2 ——28' 2 8 2 8' 23 jo 8 7' 8' 7' 8' 123ﬁ' = E E % 8 = %
._ ® ele eole eole eole eole ele ele _. ) X L] L] o L] L] L] L] L] L] ' U m Q m Q
J ‘\ f g | COMPACTED 1-A v / / % o gj o Blw & ez 285 :
3" PVC LIFTING \ MODIFIED STONE (TYP.)  “KEY ‘/ : o & E AES N 2
LUG (TYP. e - Ll Z 2'g" P 2'g" = [l e =
PIPE (O.D.) ey A D"= CLOSED CELL BOTTOM LONG BARS Q || g 0 2 LS A 2 28 ;Zj : = E | E x| o
x(=z n = (a5 =) 2]
DEPTH FROM BOTTOM OF COMPRESSIBLE MATERIAL I <|< Z= x| » 25|
TRAVELED WAY | #3 REBAR @ 4 3" SPACING 5| i 2 = 0
—~ (WIDTH VARIES) - SLAB TO TOP OF PIPE (OR A (STYROFOAM OR EQUAL) w|< N SAENSESS 3.. WELL LINE> S CRUSH SSOSOSOENS CRUSHER “WELL LINE = = =
SPECIFIED BY COMPANY BOTTOM CROSS BARS | = .. 0-0-0-0- 9 RUN STONE ) A RUN STONE )< = % =
REQUIREMENTS) PIPELINE #8 RSEFi/E'TN% 12 o PO sOsOeCsOs. © |~ [~ |~ | o
n n w
PIPELINE PROTECTION SECTION "A-A SECTION "B-B" ml3|3|3|8|2|3|3
AV ISV oV AV AV AV A Y]
NOTES: N.T.S. N.T.S. N.T.S. E TI N VIEW =R NN N R A
1. SLAB SIDES, BOTTOM & TOP SHALL BE FORMED OR TROWELLED TO MAINTAIN THE SHAPE & DIMENSIONS AS SHOWN. SECTION VIEW SECTIO YR IFILIB|ITIRIS
2. EACH 4'X 13.5' X 12" SECTION WEIGHS APPROX. 7800 LBS.. 8" OF 3/4"-1 1/2" AISINISIS oS
" g 1 om PAD FINISH
8" OF 3/4"-11/2 8' DIAMETER CMP S|l=|o|a|o|s|S
PAD FINISH 20 P2 DN CELLAR (8 LENGTH) GRADE CRUSHER RUN FLOWABLE FILL PUMPED _-8' DIAMETER CMP
GRADE STONE FLOWABLE FILL PUMPED STONE AROUND CMP PIPE CELLAR (8 LENGTH)
/ AROUND CMP PIPE
¢ 1 5 AlAntero
STANDARD CASED ROAD CROSSING PIPELINE RELOCATION TRENCH =T ] o - == =
E[1= e w14 - _af—1'FLOWABLEj -~ - ,e/:m 1= " 1' FLOWABLE ‘ 7
N.T.S. N.T.S. =] ] FILL - g 1= =1 FILL : PAD = THIS DOCUMENT
2" VENT PIPE el==S o - ooy PAD ] === SUBGRADE et — || WAS PREPARED FOR:
ACCESS ROAD N lﬁﬂ SUBGRADE @m,zn 'W” m|:|| ANTERO RESOURCES
:_|— 5 _|_ :_I— _I_
) wotH %~ wiptH MARKER :IWU | 2 @m,:ll :'ﬁﬂ @M;H CORPORATION
2" VENT PIPE ' VARIESa’kVARIES " SIGN . =1 i o = =1 =
o o = TS ; H 8 O @'ZH'I» il ElI='>0 . ° %
5.0' MIN. 2% -4% 2% - 4% 5.0' MIN. - =li= ==ijil sl % @3—_
= : % iy | 2 (5 iy PELEE ol
LINE 2 Ell= 6 4" (FO0S =]I ell= 6 4" — 1l
ﬂg{gﬁR = LT 52 'ﬁ%@ : o= @gﬁ 'ﬁ%@ e s @gm
ZMEMEHEHEEEMEEEEEEEEEMEH ﬂ:m:m:u___mzm { =1 = =1 = <
A T T TP == g N L L = T T T Ell= =l[I| Ell= =l|| n =
= =l==E=E — Iﬁmﬁmﬁm:mﬁm, | HI ) = = ) = = &
7] _|||_|||_|||—|| —— = GROUND SURFACE Ell= —3 =l[I| == —3 =]l O
-4 -lml—m = N L =i e =l I el s = @
—I| [— 777‘,’—;/ - — I :_ - T - - - - - X - — - |
' SCHEDULE40 |_ \r <orcERS ETEIES == = = = n = =
CONDUIT LINK SEAL AT === {on === =] =L — ] = 7p)
LINK SEAL AT COBI\I?I;I)-\l/JVI'IE'EAI\II\ID END OF CONDUIT OP OF TRENCH Sle\L_Ll [=]] |_| ull |m| | || =1 b H':H 'ﬁ ||— < E .
END OF CONDUIT == 11— o | e e e s _|||_ _|||_|||_m_ = “ T i ] ] s g e e |_ ) _|||_|| |y P T =T
CARRIER PIPE GAS LINE AT 4-5 CARRIER PIPE BE SAME MATERIAL AS I| I || I || T || I || I lﬂ' X GROUND =R FLo ﬂﬁmmmmml == I_6 4"OF 1112 CRUSHER_THI COMPACTED SAND T 5 Flo (7 .mmmmmmL. 64" OF 1 112" CRUSHET? COMPACTED SAND E %
PLASTIC/STEEL FOOT INTERVALS ~ PLASTIC/STEEL ORIGINALLY EXCAVATED ~ yiill T ' RUN STONE (PLATE COMPACTOR) RUN STONE (PLATE COMPACTOR) O -— 0 E =
=11 "MIN. SIS <C
NOTES: Slesil: | IS~ MARKER TAPE = e <
1. INSTALL STEEL/PLASTIC PIPE IN CONDUIT. SEE PLAN FOR SIZING SPECIFICATIONS. ||!| | || ||!| IE NOTES: NOTES: o V) O g e
2. PIPE TO BE BURIED A MINIMUM OF 3 FEET BELOW FINISH GRADE. HAND PLACED SELECT_%:WI PROPOSED 1. CELLARS ARE SET TO 7'-4" BELOW PAD SUBGRADE WHICH WILL HAVE CELLAR PIPE AND CRUSHER 1. CELLARS ARE SET TO 6'-4" BELOW PAD SUBGRADE WHICH WILL HAVE CELLAR PIPE AND CRUSHER = —1 OB
3. TRAFFIC FLOW TO BE MAINTAINED. BACKFILL 6-8" ABOVE [ (<0 PIPELINE WITH RUN STONE 8" ABOVE WELL PAD SUBGRADE PRIOR TO STABILIZING AND STONING PAD. RUN STONE 8" ABOVE WELL PAD SUBGRADE PRIOR TO STABILIZING AND STONING PAD. &) — &
4. UPON COMPLETION, DISTURBED AREA SHALL BE RESTORED TO EXISTING CONDITION. GAS LINE L 12 - TRACER WIRE 2. ALL STONE PLACED ON PAD AND AROUND THE CELLARS SHALL BE COMPACTED. 2. ALL STONE PLACED ON PAD AND AROUND THE CELLARS SHALL BE COMPACTED. = Z g e g
== MIN. {5 % 0
INSTALL 6" #57 STONE——L_| | ST S — Z O
SUMP UNDERPIPE AT [Tl 55 0 =% 08/31/2018 = S -
WEEP DRAIN == =1L WEEP DRAIN (SEE Z Z
LOCATIONS T N T |  DRAN o 59
) O =
= 2
N A
A
= O
A
NOTES:
1. THE DEPTH OF COVER SHOWN ON ALL TRENCH DETAILS ARE MINIMUM DEPTHS.
2. WEEP DRAINS TO BE INSTALLED EVERY 100", AT WET SPOTS, AND ALL LOW POINTS.
3. BACKFILL 6-8" ABOVE GAS LINE TO BE FREE FROM ROCKS 6" AND LARGER.
4. REMAINDER OF TRENCH TO BE BACKFILLED WITH MATERIAL FROM TRENCH AND COMPACTED TO
SURROUNDING GROUND DENSITY.
5. MARKER TAPE TO BE PLACED 1' BELOW ORIGINAL GROUND LEVEL.
6. MARKERS SHALL BE INSTALLED AT MINIMUM 500-FT. INTERVALS ALONG PIPE LINE
ENCROACHMENTS AND AT LOCATIONS OF MAJOR CHANGE OF DIRECTION.
7. MAXIMUM SPACING BETWEEN TEST STANDS IS 1,500 FEET. YELLOW LINE MARKERS WITH 06/22/2018
THE OWNERS NAME STICKER, WHEN AVAILABLE, WILL BE PLACED SO THE PATH OF THE
GAS LINE CAN BE TRACED AT ALL CHANGES IN DIRECTION, AT BREAK POINTS, AND AT :
POINTS OF ENTRY INTO WOODED AREAS DATE: 0”/22/2016
SCALE: AS SHOWN
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REVEGETATION

TAKEN FROM THE
WEST VIRGINIA EROSION AND SEDIMENT CONTROL FIELD MANUAL
WEST VIRGINIA DIVISION OF ENVIRONMENTAL PROTECTION OFFICE OF OIL AND GAS
CHARLESTON, W.VA.
SECTION IV

TEMPORARY SEEDING:

a. GENERAL CONDITIONS WHERE PRACTICE APPLIES

WHERE EXPOSED SOIL SURFACES ARE NOT TO BE FINE-GRADED OR WORKED FOR PERIODS LONGER THAN 21 DAYS. TEMPORARY VEGETATIVE COVER WITH SEDIMENT CONTROLS MUST BE ESTABLISHED WHERE RUNOFF
WILL GO DIRECTLY INTO A STREAM. IMMEDIATELY UPON CONSTRUCTION OF THE SITE (SITE INCLUDES ROAD AND LOCATION), VEGETATION MUST BE ESTABLISHED ON ROAD BANK AND LOCATION SLOPES. A PERMANENT
VEGETATIVE COVER SHALL BE APPLIED TO AREAS THAT WILL BE LEFT UN-WORKED FOR A PERIOD OF MORE THAN SIX MONTHS.

. SEED MIXTURES AND PLANTING DATES
REFER TO TABLES IV-2 THROUGH V-4 FOR RECOMMENDED DATES TO ESTABLISH VEGETATIVE COVER AND THE APPROVED LISTS OF TEMPORARY AND PERMANENT PLANT SPECIES AND PLANTING RATES. TABLE IV-3 GIVES
RECOMMENDED TYPES OF TEMPORARY VEGETATION, RATES OF APPLICATION, AND OPTIMUM SEEDING DATES. IN SITUATIONS WHERE ANOTHER COVER IS DESIRED, CONTACT THE LOCAL SOIL CONSERVATION DISTRICT FOR
SEEDING RECOMMENDATIONS.

. SEED APPLICATION
APPLY SEED BY BROADCASTING, DRILLING, OR BY HYDROSEED ACCORDING TO THE RATES INDICATED IN TABLE IV-3. PERFORM ALL PLANTING OPERATIONS AT RIGHT ANGLES TO THE SLOPE. NECESSARY SITE PREPARATION
AND ROUGHENING OF THE SOIL SURFACE SHOULD BE DONE JUST PRIOR TO SEEDING. SEEDBED PREPARATION MAY NOT BE REQUIRED ON NEWLY DISTURBED AREAS.

PERMANENT SEEDING:

a. GENERAL

PERMANENT VEGETATIVE COVER WILL BE ESTABLISHED WHERE NO FURTHER SOIL DISTURBANCE IS ANTICIPATED OR NEEDED. SOIL FERTILITY AND PH LEVEL SHOULD BE TESTED AND ADJUSTED ACCORDING TO SEED
SPECIES PLANTED. PLANTING OF PERMANENT VEGETATIVE COVERS MUST BE PERFORMED ON ALL DISTURBED AREAS AFTER COMPLETION OF THE DRILLING PROCESS. ANY SITE THAT CONTAINS SIGNIFICANT AMOUNTS OF
TOPSOIL SHALL HAVE THE TOPSOIL REMOVED AND STOCKPILED WHEN FEASIBLE. TOPSOIL SHOULD NOT BE ADDED TO SLOPES STEEPER THAN 2:1 UNLESS A GOOD BONDING TO THE SUB-LAYER CAN BE ACHIEVED. AFTER
PROPER GRADING AND SEEDBED PREPARATION, THE VEGETATION WILL REESTABLISH GROUND COVER FOR THE CONTROL OF SURFACE WATER RUNOFF EROSION.

ALL REQUIRED SEEDBED PREPARATION AND LOOSENING OF SOIL BY DISKING OR DOZER TRACKING SHOULD BE PERFORMED JUST PRIOR TO SEEDING. IF SEEDBED PREPARATION IS NOT FEASIBLE, 50% MORE SEED SHALL BE
ADDED TO THE RECOMMENDED RATES SHOWN IN TABLES IV-3 AND IV-4.

WHEN HYDROSEEDING, SEEDBED PREPARATION MAY NOT BE NECESSARY IF ADEQUATE SITE PREPARATION WAS PERFORMED. INCORPORATE THE APPROPRIATE AMOUNT OF LIME AND/OR FERTILIZER IN THE SLURRY MIX
WHEN HYDROSEEDING.

WHEN HYDROSEEDING, FIRST MIX THE LIME, FERTILIZER, AND HYDRO-MULCH IN THE RECOMMENDED AMOUNT OF WATER. MIX THE SEED AND INOCULANTS TOGETHER WITHIN ONE HOUR PRIOR TO PLANTING, AND ADD TO THE
SLURRY JUST BEFORE SEEDING. APPLY THE SLURRY UNIFORMLY OVER THE PREPARED SITE. ASSURE THAT AGITATION IS CONTINUOUS THROUGHOUT THE SEEDING OPERATION AND THE MIX IS APPLIED WITHIN ONE HOUR
OF INITIAL MIXING.

.LIME AND FERTILIZER
1. LIME SHALL BE APPLIED TO ALL PERMANENT SEEDINGS. THE PH OF THE SOIL IS TO BE DETERMINED AND LIME APPLIED ACCORDINGLY. ONCE THE PH IS KNOWN, SELECT THE AMOUNT OF LIME TO BE APPLIED FROM TABLE
IV-5.
2.FERTILIZER SHALL BE APPLIED IN ALL PERMANENT SEEDINGS. APPLY THE EQUIVALENT FOR 500 LBS. MINIMUM 10-20-20 FERTILIZER PER ACRE OR USE THE AMOUNT OF FERTILIZER AND LIME RECOMMENDED BY A
CERTIFIED SOIL TEST.
3. APPLICATION: FOR BEST RESULTS AND MAXIMUM BENEFITS, THE LIME AND FERTILIZER ARE TO BE APPLIED AT THE TIME OF SEEDBED PREPARATION.

. PERMANENT SEED MIXTURES
PLANNERS SHOULD TAKE INTO CONSIDERATION THE SPECIES MAKEUP OF THE EXISTING PASTURE AND THE LANDOWNER'S FUTURE PASTURE MANAGEMENT PLANS WHEN RECOMMENDING SEED MIXTURES. SELECTION: FROM
TABLES IV-4A AND IV-4B, PERMANENT SEEDING MIXTURES SUITABLE FOR ESTABLISHMENT IN WEST VIRGINIA.
NOTES:
1. ALL LEGUMES MUST BE PLANTED WITH THE PROPER INOCULANTS PRIOR TO SEEDING.
2.'LATHCO' FLATPEA IS POTENTIALLY POISONOUS TO SOME LIVESTOCK.
3. ONLY ENDOPHYTE FREE VARIETIES OF TALL FESCUE SHOULD BE USED. TALL FESCUE AND CROWNVETCH ARE ALSO VERY INVASIVE SPECIES, NON-NATIVE TO WV.
4. FOR UNPREPARED SEEDBEDS OR SEEDING OUTSIDE THE OPTIMUM TIMEFRAMES, ADD 50% MORE SEED TO THE SPECIFIED RATE. MIXTURES IN TABLE 1V-4B ARE MORE WILDLIFE AND FARM FRIENDLY; THOSE LISTED IN
BOLD ARE SUITABLE FOR USE IN SHADED WOODLAND SETTINGS. MIXTURES IN ITALIC ARE SUITABLE FOR USE IN FILTER STRIPS.

. SEEDING FOR WILDLIFE HABITAT
CONSIDER THE USE OF THE NATIVE PLANTS OR LOCALLY ADAPTED PLANTS WHEN SELECTING COVER TYPES AND SPECIES FOR WILDLIFE HABITAT. WILDLIFE FRIENDLY SPECIES OR MIXES THAT HAVE MULTIPLE VALUES
SHOULD BE CONSIDERED. SEE WILDLIFE FRIENDLY SPECIES/MIXTURES IN TABLE 1V-4B. CONSIDER SELECTING NO OR LOW MAINTENANCE LONG-LIVED PLANTS ADAPTABLE TO SITES WHICH MAY BE DIFFICULT TO MAINTAIN
WITH EQUIPMENT.

MULCHING

a. GENERAL ORGANIC MULCHES

THE APPLICATION OF STRAW, HAY, OR OTHER SUITABLE MATERIALS TO THE SOIL SURFACE TO PREVENT EROSION. STRAW MADE FROM WHEAT OR OATS IS THE PREFERRED MULCH. THE USE OF HAY IS PERMISSIBLE, BUT NOT
ENCOURAGED DUE TO THE RISK OF SPREADING INVASIVE SPECIES. MULCH MUST BE APPLIED TO ALL TEMPORARY AND PERMANENT SEEDING ON ALL DISTURBED AREAS. DEPENDING ON SITE CONDITIONS, IN CRITICAL AREAS
SUCH AS WATERWAYS OR STEEP SLOPES, ADDITIONAL OR SUBSTITUTE SOIL PROTECTIVE MEASURES MAY BE USED IF DEEMED NECESSARY. EXAMPLES INCLUDE JUTE MESH AND SOIL STABILIZATION BLANKETS OR EROSION
CONTROL MATTING.

AREAS THAT HAVE BEEN TEMPORARILY OR PERMANENTLY SEEDED SHOULD BE MULCHED IMMEDIATELY FOLLOWING SEEDING. MULCHES CONSERVE DESIRABLE SOIL PROPERTIES, REDUCE SOIL MOISTURE LOSS, PREVENT
CRUSTING AND SEALING OF THE SOIL SURFACE, AND PROVIDE A SUITABLE MICROCLIMATE FOR SEED GERMINATION.

AREAS THAT CANNOT BE SEEDED BECAUSE OF THE SEASON SHOULD BE MULCHED TO PROVIDE SOME PROTECTION TO THE SOIL SURFACE. AN ORGANIC MULCH, STRAW, OR HAY SHOULD BE USED AND THE AREA THEN
SEEDED AS SOON AS WEATHER OR SEASONAL CONDITIONS PERMIT. DO NOT USE FIBER MULCH (CELLULOSE-HYDROSEED) ALONE FOR THIS PRACTICE; AT NORMAL APPLICATION RATES IT WILL NOT GIVE THE SOIL
PROTECTION OF OTHER TYPES OF MULCH.

WOOD CELLULOSE FIBER MULCH IS USED IN HYDROSEEDING OPERATIONS AND APPLIED AS PART OF THE SLURRY. IT CREATES THE BEST SEED-SOIL CONTACT WHEN APPLIED OVER THE TOP OF (AS A SEPARATE OPERATION)
NEWLY SEEDED AREAS. FIBER MULCH DOES NOT ALONE PROVIDE SUFFICIENT PROTECTION ON HIGHLY ERODIBLE SOILS, OR DURING LESS THAN FAVORABLE GROWING CONDITIONS. FIBER MULCH SHOULD NOT BE USED
ALONE DURING THE DRY SUMMER MONTHS OR WHEN USED FOR LATE FALL MULCH COVER. USE STRAW MULCH DURING THESE PERIODS AND FIBER MULCH MAY BE USED TO TACK (ANCHOR) THE STRAW MULCH. FIBER
MULCH IS WELL SUITED FOR STEEP SLOPES, CRITICAL AREAS, AND AREAS SUSCEPTIBLE TO WIND.

. CHEMICAL MULCHES, SOIL BINDERS, AND TACKIFIERS
A WIDE RANGE OF SYNTHETIC SPRAY ON MATERIALS ARE MARKETED TO STABILIZE AND PROTECT THE SOIL SURFACE. THESE ARE MIXED WITH WATER AND SPRAYED OVER THE MULCH AND TO THE SOIL. THEY MAY BE USED
ALONE IN SOME CASES AS TEMPORARY STABILIZERS, OR IN CONJUNCTION WITH FIBER MULCH, STRAW, OR HAY.
WHEN USED ALONE, MOST CHEMICAL MULCHES DO NOT HAVE THE CAPABILITY TO INSULATE THE SOIL OR RETAIN SOIL MOISTURE THAT ORGANIC MULCHES HAVE.

. SPECIFICATIONS
FROM TABLE V-6 SELECT THE TYPE OF MULCH AND RATE OF APPLICATION THAT WILL BEST SUIT THE CONDITIONS AT THE SITE.

. ANCHORING
DEPENDING ON THE FIELD SITUATION, MULCH MAY NOT STAY IN PLACE BECAUSE OF WIND ACTION OR RAPID WATER RUNOFF. IN SUCH CASES, MULCH IS TO BE ANCHORED MECHANICALLY OR WITH MULCH NETTING.
1. MECHANICAL ANCHORING
APPLY MULCH AND PULL MULCH ANCHORING TOOL OVER THE MULCH. WHEN A DISK IS USED, SET THE DISK STRAIGHT AND PULL ACROSS SLOPE. MULCH MATERIAL SHOULD BE TUCKED INTO THE SOIL ABOUT 3".
2.MULCH NETTING
FOLLOW MANUFACTURER'S RECOMMENDATION WHEN POSITIONING AND STAPLING THE MULCH NETTING IN THE SOIL.

ANTERO'S PREFERRED SEED MIXTURE

Table IV-2
Acceptable Fertilization Recommendation

HALL'S #1 PASTURE MIXTURE Species N (Ibs/ac) P205 (Ibs/ac) Example Rec. (per acre)
Species/Contains Pure Seed Germ Origin Cool Season Grass 40 80 400 lbs. 10-20-20
Bestfor Intermediate Ryegrass 29.95% 90% OR CS Grass & Legume 30 60 300 Ibs. 10-20-20
Climax Timothy 24.96% 90% CAN Temporary Cover 40 40 2001bs. 19-19-19
Annual Ryegrass * 24.92% 90% OR
Medium Red Clover * 9.99% 90% OR
Potomac Orchardgrass 9.46% 90% OR Table IV-3
Other Crop Seeds: 0.01% * Variety Not Stated Temporary Cover
Inert Matter: 0.69% Species Seeding Rate (lbs/acre) Optimum Seeding Dates Drainage pH Range
Weed Seeds: 0.02% AMS: 5143 Annual Ryegrass 40 3/1-6/150r 8/15- 9/15 Well - Poorly 5.5-7.5
Field Bromegrass 40 3/1-6/150r 8/15-9/15 Well - Mod. Well 6.0-7.0
Spring Oats 96 3/1-6/15 Well - Poorly 5.5-7.0
Table IV-1 Sundangrass 40 5/15 - 8/15 Well - Poorly 55-75
Recommended Seeding Dates Winter Rye 168 8/15- 10/15 Well - Poorly 5.5-7.5
Planting Dates Suitability Winter Wheat 180 8/15-11/15 Well - Mod. Well 55-7.0
March 1- April 15 and August 1- October 1 Best Seeding Periods Japanese Millet 30 6/15- 8/15 Well 45-7.0
April 15 - August 1 HIGH RISK - moisture stress likely Redtop 5 3/1-6/15 Well 40-7.5
October 1- December 1 HIGH RISK - freeze damage to young seedlings Annual Ryegrass 26 3/1-6/15 Well - Poorly 55-7.5
December 1- March 1 Good seeding period. Dormant seeding Spring Oats 64 3/1-6/15 Well - Poorly 5.5-75

NOTE: These rates should be increased by 50% if planted Aprif 15 - August 1 and October 1 - March 1.

Table IV-4A

Permanent Seeding Mixture

Species/Mixture Seeding Rate (lbs/acre)
Crownvetch / 10- 15
Tall Fescue 30
Crownvetch / 10- 15
Perennial Ryegrass 20
Flatpea or Perennial Pea / 20
Tall Fescue 15
Ladino Clover / 30
Serecia Lespedeza / 25
Tall Fescue 2
Tafl Fescue / 40
Ladino Clover / 3
Redtop
Crownvetch / 10
Tall Fescue / 20
Redtop 3
Tall Fescue / 40
Birdsfoot Trefoil / 10
Redtop 3
Serecia Lespedeza / 25
Tall Fescue / 30
Redtop 3
Redtop / 30
Tall Fescue / 3
Creeping Red 50
Tall Fescue 50
Perennial Ryegrass / 10
Tall Fescue / 15
Lathco Flatpea * 20

Soil Drainage preference

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Poorly

Well - Poorly

pH Range
5.0-7.5

5.0-7.5

4.0-8.0

45-7.5

50-75

5.0-7.5

5.0-7.5

45-7.5

5.0-7.5

4.5-75

5.8-8.0

*'Lathco' Flatpea is potentially poisonous to some livestock. Alf legumes should be planted with proper
inoculants prior to seeding. For unprepared seedbeds or seeding outside the optimum timeframe, add

50% more seed to the specified rate.

Mixtures listed in bold are suitable for use in shaded woodland settings; those in italics are suitable for

use in filter strips.

Soil Drainage preference

Well - Mod. Well

Well - Mod. Well

Well - Poorly

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Well - Mod. Well

Table IV-4B
Wildlife and Farm Friendly Seed Mixtures
Species/Mixture Seeding Rate {lbs/acre)
KY Bluegrass / 20
Redtop / 3
Ladino Clover or Birdsfoot Trefoil 2/10
Timothy / 5
Alfalfa 12
Timothy / 5
Birdsfoot Trefoil 8
Orchardgrass / 10
Ladino Clover / 2
Redtop 3
Orchardgrass / 10
Ladino Clover 2
Orchardgrass / 20
Perennial Ryegrass 10
Creeping Red Fescue / 30
Perennial Ryegrass 10
Orchardgrass or KY Bluegrass 20
Birdsfoot Trefoil / 10
Redtop / 5
Orchardgrass 20
Lathco Flatpea */ 30
Perennial Ryegrass 20
Lathco Flatpea */ 30
Orchardgrass 20

pH Range

55-75

6.5- 8.0

55-75

55-75

55-75

55-75

5.5-75

6.0-7.5

5.5-7.5

5.5-75

55-75

SITE RECLAMATION NARRATIVE:

POST CONSTRUCTION — THE CONSTRUCTION SITE SHALL BE STABILIZED
AS SOON AS POSSIBLE AFTER COMPLETION. THE ESTABLISHMENT OF
FINAL COVER MUST BE INITIATED NO LATER THAN 7 DAYS AFTER
REACHING FINAL GRADE. THE ACCESS ROADS, WATER CONTAINMENT PAD,
AND WELL PAD ARE TO BE MAINTAINED THROUGHOUT THE LIFE OF THE
FACILITY. ALL CULVERTS, ROADSIDE DITCHES, BROAD—BASED DIPS,
DIVERSION DITCHES, ETC. MUST BE MAINTAINED IN PROPER WORKING
ORDER. ANY SOIL THAT IS DISTURBED ALONG THE ACCESS ROAD, WATER
CONTAINMENT PAD, OR WELL PAD MUST BE REVEGETATED ACCORDING TO
THESE PLANS AND THE WVDEP OFFICE OF OIL AND GAS FIELD MANUAL.
IF NECESSARY, ALL TEMPORARY BMP MEASURES CAN BE REMOVED
AFTER THE SITE IS PERMANENTLY STABILIZED AND APPROVAL IS
RECEIVED FROM THE WVDEP. ANY AREAS DISTURBED BY REMOVAL OF

THE BMP'S SHALL BE REPAIRED, STABILIZED, AND PERMANENTLY SEEDED.

POST USE — WITHIN 6 MONTHS OF THE COMPLETION OF THE FINAL
HORIZONTAL WELL ON THE PAD OR THE EXPIRATION OF THE FIVE—-YEAR
MAXIMUM AGGREGATE PARTIAL RECLAMATION PERIOD, WHICHEVER OCCURS
FIRST, THE OPERATOR SHALL COMPLETE FINAL RECLAMATION OF THE
WELL PAD & WATER CONTAINMENT PAD AS SET FORTH IN THESE PLANS.
ALL EXISTING BMP'S SHOWN SHALL BE INSPECTED FOR DAMAGE AND
REPLACED AS NECESSARY BEFORE RECLAMATION CAN BEGIN. DRILL
CUTTINGS, DRILLING MUD, AND LINERS FOR WELLS PERMITTED UNDER WV
CODE §35—4-21, §22—6A, AND CRS 35-8, MUST BE REMOVED FROM SITE
AND DISPOSED OF AT AN APPROVED SOLID WASTE FACILITY OR, IF THE
SURFACE OWNER CONSENTS, THE DRILL CUTTINGS AND ASSOCIATED
DRILLING MUD MAY BE MANAGED ON SITE IN A MANNER APPROVED BY
THE SECRETARY. THE WATER CONTAINMENT SYSTEM AND ALL PIPING,
WATER LINES, AND ASSOCIATED STRUCTURES SHALL BE REMOVED. THE
SITE SHALL BE REGRADED AS INDICATED ON THE PLANS. STOCKPILED
TOPSOIL SHOULD BE RE—SPREAD OVER DISTURBED AREA. TOPSOIL
SHOULD NOT BE ADDED TO SLOPES STEEPER THAN 2:1 UNLESS GOOD
BONDING TO THE SUB-SOIL CAN BE ACHIEVED. UPON COMPLETION OF
THE GRADING, THE SITE SHALL BE SEEDED AND MULCHED PER THE
REVEGETATION DETAILS. ESTABLISHMENT OF FINAL STABILIZATION MUST
BE INITIATED NO LATER THAN 7 DAYS AFTER REACHING FINAL GRADE.
FINAL STABILIZATION MEANS THAT ALL SOIL—DISTURBING ACTIVITIES ARE
COMPLETED, AND THAT EITHER A PERMANENT VEGETATIVE COVER WITH A
DENSITY OF 70% OR GREATER HAS BEEN ESTABLISHED OR THAT THE
SURFACE HAS BEEN STABILIZED BY HARD COVER SUCH AS GRAVEL AND
PAVEMENT ACCESS ROADS OR BUILDINGS. IT SHOULD BE NOTED THAT
THE 70% REQUIREMENT REFERS TO THE TOTAL AREA VEGETATED AND
NOT JUST A PERCENT OF THE SITE.

NOTES:

1. DURING SITE RECLAMATION ALL FILL AREAS SHALL BE COMPACTED IN
12" MAXIMUM LIFT THICKNESS WITH A VIBRATING SHEEPSFOOT ROLLER TO
95% COMPACTION PER STANDARD PROCTOR DENSITY, ASTM D-698.
MOISTURE CONTENT WILL BE CONTROLLED IN ACCORDANCE WITH THE
STANDARD PROCTOR TEST (ASTM-D698) RESULTS. DEWATERING SYSTEMS
SHALL REMAIN IN PLACE WITH VALVES REMAINING OPEN. ALL DEWATERING
SYSTEMS SHALL BE INSPECTED REGULARLY PER STANDARD OPERATING
PROCEDURE.

ENERGY ENGINEERING
Telephone: (888) 662-4185 | www.NavitusEng.com

NAV 1 TUS

REVISION
REVISED PER LOD COMMENTS
REVISED PER SLIDE REPAIR
REVISED LOD MODIFICATION

REVISED PER SITE VISIT

06/14/2017 | REVISED PER LANDOWNER CHANGE

03/16/2017 | REVISED PER SLIDE AREAS #1, #2, & #3
05,/03,/2017
07,/27,/2017

12/21,/2016
06,/22,/2018 |REVISED PER SLIDE AREAS #9, #11, & #12

DATE
05,/26,/2016

*'Lathco' Flatpea is potentially poisonous to some livestock. All legumes should be planted with proper

inoculants prior to seeding. For unprepared seedbeds or seeding outside the optimum timeframe, add

50% more seed to the specified rate.

Mixtures listed in bold are suitable for use in shaded woodland settings; those in italics are suitable for

use in filter strips.
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Table IV-5

Lime and Fertilizer Application Table

NOTES:
1.

BENCH SHALL BE
GRADED AT 1% MIN.

FILL BENCH

N.T.S.

[ 10" MIN. '

REVEGETATE IN
ACCORDANCE WITH
THE SPECIFICATIONS

ADD CHECK DAMS PER
MINIMUM SPACING
REQUIREMENTS

TO OUTLET DEVICES

ALL BENCH PROTECTION SHALL BE INSTALLED AS RECOMMENDED IN THE WEST VIRGINIA EROSION AND
SEDIMENT CONTROL BEST MANAGEMENT PRACTICE (BMP) MANUAL. BENCH PROTECTION SHALL BE BASED
ON THE FOLLOWING GRADES:

1.1.
1.2.
1.3.

LESS THAN 3% = GRASS.
3%-9% = TURF REINFORCEMENT MAT OR GRASS WITH ROLLED EROSION CONTROL PRODUCTS (R.E.C.P.).
GREATER THAN 9% = RIP-RAP. SEE CHART FOR SIZES.

A8 Antero

THIS DOCUMENT
WAS PREPARED FOR:
ANTERO RESOURCES

CORPORATION

pH of Soil Lime in Tons per Acre
Above 6.0 2
5.0to 6.0 3
Below 5.0 4

500
500
500

Fertilizer, Lbs. per Acre (10-20-20 or Equivalent)

The pH can be determined with a portable pH testing kit or by sending the soil samples to a soil testing
laboratory. When 4 tons of lime per acre are applied it must be incorporated into the soil by disking,

backblading or tracking up and down the slope.

Table IV-6

Mulch Materials Rates and Uses

Material
Hay or Straw

Minimum Rates per acre
2to3Tons
100 to 150 bales

Coverage

Wood Fiber 1000 to 1500 lbs Cover all
Pulp Fiber Disturbed
Wood - Cellulose Areas

Recirculated Paper

Cover 75% to
90% of Surface

Remarks
Subject to wind blowing or washing

unless tied down
For hydroseeding

POTENTIAL LOCATION OF
OBSERVED SEEP/SPRING

SEEP/SPRING FRENCH DRAIN

- N.T.S.
J-
EXISTING GRADE =i

FRENCH DRAIN TO DISCHARGE TO
TOE OF FILL SLOPE; COORDINATE
~ WITH THE CIVIL & GEOTECHNICAL
S~ ENGINEER FOR DISCHARGE POINT

~

- GRAVEL PAD
><
\—/ 4A  — ) ——

IN CUT SLOPE

~
US 200 OR EQUAL
GEOTEXTILE FABRIC

GRAVEL PAD
FINISH GRADE ON
CUT SLOPE 7
f @k %
24" 6" DIA. PERFORATED PIPE 24" —6" DIA. PERFORATED PIPE
#57 STONE — #57 STONE
—| == US 200 OR EQUAL === US 200 OR EQUAL
GEOTEXTILE FABRIC GEOTEXTILE FABRIC
|24 |24
SECTION A-A SECTION B-B
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