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STATE: Alaska
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ADJACENT LAND OWNERSHIP CONTACT INFORMATION

KUUKPIK VILLAGE CORPORATION
P.0. BOX 89187

NUIQSUT, AK 99789

(907) 480-6220

ATTN: JOE NUKAPIGAK

ARCTIC SLOPE REGIONAL CORPORATION
P.0. BOX 129

BARROW, AK 99723

ATTN: REX A. ROCK SR.

STATE OF ALASKA DEPARTMENT OF NATURAL RESOURCES DIVISION OF MINING, LAND & WATER
3700 AIRPORT WAY

FAIRBANKS, AK 99709

ATTN: JEANNE PROULX

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 3 of 53 6-16—-17
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I YL Shopes, DeT o0 Wi APPLICANT: Armstrong Energy, LLC
SEE SHEET 6 FOR PAD SECTIONS. ,
BASEMAP SOURCE: HOR2016 PROJECT:  Nanushuk Development

ADDITIONAL DESICN. ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET S of 53 6-16-17
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NANUSHUK PAD LAYOUT
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*NOTE:

MAX TOE TO TOE DIMENSIONS ARE
ESTIMATED. ACTUAL DIMENSIONS WILL
VARY BASED UPON SITE CONDITIONS.

NANUSHUK PAD SECTIONS

REFERENCE: POA-2015-025

APPLICANT: Armstrong Energy, LLC

PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

SHEET

6 .« 53 6-16—17
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PLAN

FACILITIES

PIPE BRIDGE

WELL SHELTER/SKID MANIFOLD

GRIND & INJECT SKID

PIGGING MODULE

PIPERACK /ACCESS PLATFORM

TEMPORARY CAMP

FUEL GAS CONDITIONING (5)

REIM MODULE

DRILL RIG SHOP

PRODUCTION HEATER MODULE (5)

SWITCHGEAR

TANK FARM

ESD MODULE

DRILL RIG POWER/TRANSFORMER

WELL STIMULATION EQUIPMENT
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CHEMICAL /DIESEL STORAGE TANKS
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MINIMUM GRAVEL DEPTH 6.0° WITH 2:1
FILL SLOPES.

SEE SHEET 8 FOR PAD SECTIONS.
BASEMAP SOURCE: HDR2016

ACTUAL LAYOUT PENDING ADDITIONAL
DESIGN.

DS2 LAYOUT

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 7 of 53 6-16-17
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*NOTE:

MAX TOE TO TOE DIMENSIONS ARE
ESTIMATED. ACTUAL DIMENSIONS WILL
VARY BASED UPON SITE CONDITIONS.

DS2 PAD SECTIONS

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC

PROJECT: Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

SHEET 8 of 53 6-16-17
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DETAIL

FACILITIES

PIPE BRIDGE

CHEMICAL INJECTION /PUMPS MODULE

COMMUNICATION TOWER

PIGGING MODULE

WELL SHELTER/SKID MANIFOLD

COLD STORAGE/EMERGENCY RESPONSE

FUEL GAS CONDITIONING (5)

PIPERACK /ACCESS PLATFORM

GRIND & INJECT SKID

PRODUCTION HEATER MODULE (5)

REIM MODULE

TEMPORARY CAMP

TEST SEPARATOR MODULE

ELECTRICAL TRANSF/DIESEL GENERATOR

DRILL RIG SHOP

EFSD MODULE

SWITCHGEAR

TANK FARM

CHEMICAL /DIESEL STORAGE TANKS
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DRILL RIG POWER/TRANSFORMER
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WELL STIMULATION EQUIPMENT
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MINIMUM GRAVEL DEPTH 6.0" WITH 2:1
FILL SLOPES.

SEE SHEET 10 FOR PAD SECTIONS.
BASEMAP SOURCE: HDR2016

ACTUAL LAYOUT PENDING ADDITIONAL
DESIGN.

DS3 LAYOUT

REFERENCE: POA-2015-025

APPLICANT: Armstrong Energy, LLC

PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: Narth Slope Borough, AK

SHEET 9 of 53 6-16-17
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MAX TOE TO TOE DIMENSIONS ARE REFERENCE: POA-2015-025
ESTIMATED. ACTUAL DIMENSIONS WILL
VARY BASED UPON SITE CONDITIONS. APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development
ACTIVITY:  Road, Pad and Pipeline
Construction
AT: North Slope Borough, AK
DS3 PAD SECTIONS
SHEET 10 of 53 6-16-17




FACILITIES

POWER GENERATION /SWITCHGEAR (2)

OFFICE/WAREHOUSE & MAINTENANCE

POTABLE WATER TANKS &
WASTEWATER TREATMENT TANKS

COLD STORAGE

FINE WATER MIST TANK

POTABLE WATER STORAGE

COMMUNICATION TOWER

RAW WATER STORAGE

SWITCHGEAR SKID
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HELICOPTER PAD

NOTES:
1. MINIMUM GRAVEL DEPTH 6.0° WITH 2:1
FILL SLOPES.

2. SEE SHEET 12 FOR PAD SECTIONS.

3. BASEMAP SOURCE: HDR2016

4. ACTUAL LAYOUT PENDING ADDITIONAL
DESIGN.

TRANSFORMERS (6)

TEMPORARY CONSTRUCTION CAMP /OFFICE

® QIO OO

MAN /OPERATOR CAMP AND CENTRAL

CONTROL ROOM
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TEMPORARY DRILLING CAMP

OPERATIONS CENTER LAYOUT

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 11 of 53 6-16-17
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MAX TOE TO TOE DIMENSIONS ARE
ESTIMATED. ACTUAL DIMENSIONS WILL
VARY BASED UPON SITE CONDITIONS.

OPERATIONS CENTER PAD SECTIONS

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 12 of 53 6-16-17
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MINIMUM GRAVEL DEPTH 6.0" WITH
2:1 FILL SLOPES.

SEE SHEET 14 FOR PAD SECTIONS.
BASEMAP SOURCE: HDR2016
ACTUAL LAYOUT PENDING ADDITIONAL
DESIGN.

TIE-IN PAD LAYOUT

PROJECT:
ACTIVITY:

AT:

021

APPLICANT: Armstrong Energy, LLC

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 13 of 53 6-16-17
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NOTE:
MAX TOE TO TOE DIMENSIONS ARE REFERENCE: POA-2015-025
ESTIMATED. ACTUAL DIMENSIONS WILL
VARY BASED UPON SITE CONDITIONS. APPLICANT: Armstrong Energy, LLC

PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

TIE-IN PAD SECTIONS
SHEET 14 o 53 6-16—17
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1. BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING. APPLICANT:
2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON )

Armstrong Energy, LLC

AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE .
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION. PROJECT:  Nanushuk Development
3. CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE ACTIVITY:  Road, Pad and Pipeline

INVESTIGATED DURING A SUMMER FIELD PROGRAM. ,
Construction

AT: North Slope Borough, AK
SHEET 16 of 53 6-16-17

INFIELD ROADS AND PIPELINES SHT 1 of §
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1. BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING AND NHD.

2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.

INFIELD ROADS AND PIPELINES SHT 2 of §

APPLICANT:
PROJECT:
ACTIVITY:

AT:

Armstrong Energy, LLC
Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 17 of 53 6-16-17




INUICD. T T oTmr T
1. BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING. APPLICANT:
2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON )

Armstrong Energy, LLC

AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE .
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION. PROJECT:  Nanushuk Development
3. CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE ACTIVITY:  Road, Pad and Pipeline

INVESTIGATED DURING A SUMMER FIELD PROGRAM. ,
Construction

AT: North Slope Borough, AK
SHEET 18 of 53 6-16-17

INFIELD ROADS AND PIPELINES SHT 3 of §




INUICD.

1. BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING.

2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.

INFIELD ROADS AND PIPELINES SHT 4 of §

APPLICANT:
PROJECT:
ACTIVITY:

AT:

Armstrong Energy, LLC
Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 19 of 53 6-16-17




INUICD.

1. BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING.

2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.

3. CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE
INVESTIGATED DURING A SUMMER FIELD PROGRAM.

INFIELD ROADS AND PIPELINES SHT 5 of §

APPLICANT: Armstrong Energy, LLC

PROJECT:
ACTIVITY:

AT:

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 20 of 53 6-16-17







BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING.

CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.
CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE
INVESTIGATED DURING A SUMMER FIELD PROGRAM.

ACCESS ROAD AND NANUSHUK PIPELINE

SHT 1 0of 8

APPLICANT:
PROJECT:
ACTIVITY:

AT:

Armstrong Energy, LLC
Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 22 of 53 6-16-17




BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING.

CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.
CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE
INVESTIGATED DURING A SUMMER FIELD PROGRAM.

ACCESS ROAD AND NANUSHUK PIPELINE

SHT 2 of 8

APPLICANT: Armstrong Energy, LLC

PROJECT:
ACTIVITY:

AT:

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 23 of 53 6-16-17




BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING AND NHD.

2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.

3. CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE
INVESTIGATED DURING A SUMMER FIELD PROGRAM.

ACCESS ROAD AND NANUSHUK PIPELINE

SHT 3 of 8

APPLICANT: Armstrong Energy, LLC

PROJECT:
ACTIVITY:

AT:

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 24 o 53 6-16-17




BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING AND NHD.

2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.

3. CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE

INVESTIGATED DURING A SUMMER FIELD PROGRAM.

ACCESS ROAD AND NANUSHUK PIPELINE

SHT 4 of 8

APPLICANT: Armstrong Energy, LLC

PROJECT:
ACTIVITY:

AT:

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK
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BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING AND NHD.
CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON
AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.
CULVERT BATTERY LOCATIONS ARE PRELIMINARY. SITES TO BE
INVESTIGATED DURING A SUMMER FIELD PROGRAM.

ACCESS ROAD AND NANUSHUK PIPELINE

SHT 5 of 8

APPLICANT: Armstrong Energy, LLC

PROJECT:
ACTIVITY:

AT:

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 26 of 53 6-16-17
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1.

BASEMAP SOURCE: HDR 2016 JURISDICTIONAL MAPPING AND NHD.

2. CROSS DRAINAGE CULVERTS WILL BE INSTALLED EVERY 500" ON

AVERAGE. CULVERT LOCATIONS, SIZES AND QUANTITIES TO BE
DETERMINED DURING A SUMMER FIELD SURVEY PRIOR TO CONSTRUCTION.

ACCESS ROAD AND NANUSHUK PIPELINE

SHT 6 of 8

APPLICANT: Armstrong Energy, LLC

PROJECT:
ACTIVITY:

AT:

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 27 of 53 6-16-17
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1. BASEMAP SOURCE: NHD BASEMAP. APPLICANT Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

NANUSHUK PIPELINE SHT 7 of 8 AT: North Slope Borough, AK
SHEET 28 of 53 6-16—17




INUICD.

1. BASEMAP SOURCE: NHD BASEMAP. APPLICANT Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

NANUSHUK PIPELINE SHT 8 of 8 AT: North Slope Borough, AK
SHEET 29 of 53 6-16—17
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EXISTING GROUND\

NOTE:
GRAVEL EMBANKMENT WIDTH WILL VARY
BASED UPON LOCAL TOPOGRAPHY.
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\—GRAVEL FILL
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54’ MIN

TUNDRA COVER SEE NOTE

34" ROADWAY

CARSONITE TYPE
REFLECTIVE
MARKERS, TYP.

GRAVEL FILL

5 MIN

TYPICAL GRAVEL INFIELD ROAD SECTION

NTS

TYPICAL ROAD SECTIONS

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 30 of 53 6-16-17
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A
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GRAVEL FILL —\

CARSONITE TYPE
REFLECTIVE MARKERS

50" MIN

SECTION A-A

NTS

NOTE:

GRAVEL EMBANKMENT WIDTH WILL
VARY BASED UPON LOCAL
TOPOGRAPHY.

TYPICAL ROAD TURNOUT

2 EXISTING
1 [GROUND

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 31 of 53 6-16-17




SINGLE STRUCTURAL STEEL EXISTING GROUND
PIPE CULVERT 24" DIA, MIN

f ROAD SURFACE

{ 2GRA\:EL FILL sz /
o

W

CROSS DRAINAGE CULVERT ELEVATION

34'-35" ROADWAY

ROAD

1 3" MIN

2 MleF_)( FLOW

?2‘ MIN

CROSS DRAINAGE CULVERT SECTION

NOTE:

AS A GENERAL GUIDELINE, CROSS—DRAINAGE CULVERTS WILL BE SITED
AN AVERAGE OF APPROXIMATELY EVERY 500 FEET ALONG THE
ALIGNMENT DURING INITIAL DESIGN EFFORTS, ALTHOUGH EXACT
PLACEMENT OF CULVERTS WILL DEPEND ON ACTUAL IN-FIELD LOCAL
DRAINAGE PATTERNS.

CROSS DRAINAGE CULVERT CROSS SECTIONS

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 320f 53 6-16-17




ROAD SURFACE

SINGLE STRUCTURAL STEEL
/PIF’E CULVERT (DIA VARIES)

EXISTING GROUND
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—
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SCOUR PROTECTION CONCRETE L 10 FT L

REVETMENT, AS REQ'D

A A

TYPICAL SINGLE CULVERT ELEVATION

ROAD MULTIPLE
SURFACE\ STEEL PIPE CULVERT(S)

STRUCTURAL

(DIA VARIES)
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GROUND\

—
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< ZSRAVEL FILIZ
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TYPICAL CULVERT BATTERY ELEVATION

ROADWAY WIDTH VARIES

ROAD

3" MIN 1

SCOUR PROTECTION CONCRETE
REVETMENT AS REQUIRED, TYP

2" MIN

FLOW

—2" MIN

:SCOUR PROTECTION

CONCRETE REVETMENT TYPICAL SINGLE/MULTIPLE

AS REQUIRED, TYP

CULVERT SECTION
REFERENCE:
APPLICANT:
PROJECT:
ACTIVITY:
TYPICAL SINGLE/ MULTIPLE CULVERT AT:
BATTERY SECTIONS ‘

POA-2015-025
Armstrong Energy, LLC
Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 33.f 53 6-16-17




EMBEDDED MULTI-PLATE OR STRUCTURAL
/_ROAD SURFACE STEEL PIPE WITH WELDED BAFFLES

-
L
m

a EXISTING
o GROUND
/ LZg CULVERT INVERT TO BE BELOW EXISTING GRADE BY 20% OF DIA.

EXCAVATE EXISTING GROUND AND
BACKFILL WITH COMPACTED GRAVEL FILL =~ (SCOUR PROTECTION NOT SHOWN FOR CLARITY)

TYPICAL FISH PASSAGE CULVERT DETAIL

NTS

STRUCTURAL STEEL STEEL PIPE WITH WELDED BAFFLES.

EMBEDDED MULTI-PLATE OR STRUCTURAL
PIPE CULVERT, TYP /

ROAD SURFACE-\
|

¢ e N T T
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/ 5" MIN . 5 MIN \
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| , T_c

f-_\:' 2 MINI

TO BE SCREENED TO
2" TO 6" ANGULAR

‘ FILL INSIDE CULVERT
ROCK

\ \EXCAVATE EXISTING GROUND AND
SCOUR PROTECTION CONCRETE REVETMENT INSTALLED BENEATH BACKFILL WITH COMPACTED GRAVEL
CULVERT PIPE AND TAPERED TO MATCH EXISTING GRADE TO PROVIDE UNIFORM GRADE

TYPICAL FISH PASSAGE CULVERT SECTION

NTS

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

TYPICAL FISH PASSAGE CULVERT AT North Slope Borough, AK
CROSS SECTIONS
SHEET 34.f 53 6-16-17




ALIGNMENT
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NANUSHUK PIPELINE GUIDED PIPE SUPPORT

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 35 of 53 6-16-17




ALIGNMENT
3

OIL EXPORT

MAKE—UP WATER

POWER & FIBER
OPTIC CABLE N

MIN

NANUSHUK PIPELINE ANCHOR PIPE SUPPORT

MIN EMBEDMENT

MAKE—UP GAS

\VSM (MIN 8" TO MAX 24"

EXISTING GROUND

PROJECT:
ACTIVITY:

AT:

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK

SHEET 36 of 53 6-16—17




ALIGNMENT
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NS S

PROJECT:
ACTIVITY:

AT:

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK
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REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

DS2 PIPELINE ANCHOR PIPE SUPPORT
SHEET 38.f 53 6-16—17
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REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

DS3 PIPELINE GUIDED PIPE SUPPORT
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ALIGNMENT
¢

WATER
INJECTION

GAS
INJECTION

GAS LIFT

POWER & FIBER
OPTIC CABLE\:;é

MIN

DS3 PIPELINE ANCHOR PIPE SUPPORT

\HSM

Y (MIN 8" TO MAX 24")

EXISTING GROUND
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REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
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HEAT TRACE

FW SUPPLY
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REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

FRESHWATER PIPELINE BETWEEN L9211 AT North Sope Borough, AK
AND DS2 PIPELINE PIPERACK

SHEET 41 .f 53 6-16-17




VALVE HOUSE

TO WATER TREATMENT
AND STORAGE

AN

SEE SHEET 41 FOR
TYPICAL SECT\ON\

20”9 CARRIER PIPE

/ DS2 PAD

b3 4

ORDINARY
HIGH WATER
(OHW)

FRESHWATER
PIPELINE VSM

12" DIAMETER,
TYP (1 OF 4)

Ve
777777 H,,,,,,ﬂ,,,,, —— SKID MOUNTED
PUMP
WATER INTAKE CONCRETE PIPE

(PIPE SCREEN) SUPPORT ANCHOR

WATER INTAKE STRUCTURE

NTS

PULLING CABLE

2"¢ RETURN HDPE PIPE
2"¢ SUPPLY HDPE PIPE

HDPE CASING

INSULATION

HEAT TRACING

POWER CABLE

SECTION A-A

NTS

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 42 of 53 6-16-17




PIPELINES, QUANTITY OF
PIPES VARIES BASED UPON
CROSSING LOCATION

GRAVEL
RIGID BACKFILL
INSULATION _\
7
1
15 6 6\ 6 /f EXISTING GROUND

b Iy v

PIPELINE CASING

PROPOSED ROAD PIPELINE CROSSING PROFILE

NTS
34'-35'
ROADWAY
PIPELINE CASING
o ¢
3-0 FILL BETWEEN
PIPELINE G INSULATION AND
CASING
2 | =
1 ' 1
EXISTING GROUND L —— S MM > -

P el e e

\ —- i_/_:__‘____'_'_T_'_'_T_'_'_T_'_'____'_'__—_'_': ____ ::‘ Cu——

RIGID \
. INSULATION FILL BETWEEN
NOTE: FILL FOOTPRINT WILL VARY BASED TG SROUND

UPON TOPOGRAPHY & ROAD ELEVATION
AND INSULATION

PROPOSED ROAD PIPELINE CROSSING SECTION

NTS

PIPELINES, QUANTITY OF PIPES VARIES ROAD TOE
BASED UPON CROSSING LOCATION\

, 00

[ /1 ]
AT I 4

/ ROAD SHOULDER

/
/

’ I 1
PIPELINE CASING(S)
PROPOSED ROAD PIPELINE REFERENCE: POA-2015-025
CROSSING PLAN APPLICANT: Armstrong Energy, LLC
NTS PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

TYPICAL PIPELINE PROPOSED ROAD CROSSING
SHEET 43.f 53 6-16—17




PIPELINE

GRAVEL
RIGID BACKFILL EXISTING GROUND
\NSULAT\ON /
7
1IN
5

PIPELINE CASING

EXISTING ROAD PIPELINE CROSSING PROFILE

NTS

ROAD W/ POTENTIAL ROAD
EXPANSION, AS REQ'D
PIPELINE CASING
3 € FILL BETWEEN
PIPELINE TYP INSULATION AND
\ EXISTING ROAD CASING
EXISTING GROUND - ~

\ [ﬁ/f/ffﬁ______k,,,,ﬁ____ k,,,,::\f‘:\ 1" MIN

\RGID \ FILL BETWEEN

INSULATION EXISTING GROUND
NOTE: FILL FOOTPRINT WILL VARY BASED AND INSULATION
UPON TOPOGRAPHY & ROAD ELEVATION

EXISTING ROAD PIPELINE CROSSING SECTION

NTS
ROAD T
ROAD G PIPELINE OAD TOE
/ \\ D/ / ROAD SHOULDER

o

/ \ ]

/ T N ————
/ PIPELINE CASING
POTENTIAL ROAD EXPANSION TO
ACCOMMODATE 3’ MIN GRAVEL FILL :
OVER PIPELINE CASING, AS REQUIRED EXISTING ROAD PIPELINE REFERENCE: POA-2015-025
CROSSING PLAN APPLICANT: Armstrong Energy, LLC
NTS PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

TYPICAL EXISTING ROAD PIPELINE CROSSING
SHEET 44.f 53 6-16—17
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\ PIPELINE*

*QUANTITY OF PIPELINES AND CASINGS MAY VARY.

TYPICAL BURIED ELECTRICAL AND FIBER OPTIC CABLE

AT PIPELINE CROSSING - PLAN

NTS

/— PIPELINE

— 3

PIPELINE CASING \

CABLE SUPPORTED

HSM, TYP
| VSM, TYP

ON HSM, TYP

PRL R R R R R R %Y

MAINTAIN ELEVATION ACROSS ROA'D PRISM

ARMORED POWER

LJ/ 2N \;A SANRANRANY
EXISTING TUNDRA

BURIED CABLE MARKER, TYP
CABLE AND

F.0. CABLE IN HDPE CONDUIT

TYPICAL BURIED ELECTRICAL AND FIBER OPTIC CABLE

AT PIPELINE CROSSING

NTS

18"

4" MAX

-

MOUND MATERIAL TO ALLOW FOR SETTLEMENT

EXISTING SURFACE

1_g”

\\

//

%

\-1_

5-0" MIN

6" MIN

TRENCH DETAIL

NTS

NOTES:

1. NO SPLICES IN HDPE DUCT, CONTINUOUS RUN.

2. PLACE CABLE ROUTE MARKER EVERY 50 FT
ALONG TRENCH ALIGNMENT.

TYPICAL BURIED ELECTRICAL AND

* WARNING TAPE

BACKFILL W/ MATERIAL EXCAVATED
FROM TRENCH

FIBER OPTIC CABLE IN HDPE CONDUIT

1/0 CU BARE STRANDED WIRE

BEDDING W/ NO MATERIAL
LARGER THAN 3/8”

ARMORED POWER CABLE

APPLICANT:
PROJECT:
ACTIVITY:

AT:

FIBER OPTIC CABLE AT PIPELINE CROSSING

REFERENCE:

SHEET 45, 53

POA-2015-025
Armstrong Energy, LLC
Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK
6-16-17




EXISTING PIPELINES
(NUMBER OF PIPES AND
CONFIGURATION VARIES)

\

NANUSHUK PIPELINE

PLAN
NTS
NANUSHUK PIPELINE
e — |
= L
EXISTING PIPELINES =
(NUMBER OF PIPES AND \ o
CONFIGURATION VARIES) N
1 {%
/EXISTING GROUND
v
ELEVATION

TYPICAL NANUSHUK PIPELINE

NTS

CROSSING OVER EXISTING PIPELINES

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 46 53 6-16-17




PIPEL\NES\
.

TYPICAL PIPELINE RIVER CROSSING

‘IL\‘-—HSM (TYP)
VSM (TYP)
200 YR /
FLOOD ELEV* _——
—————— —-...—___—___——————-—-—J;———————---—————————— a
N AN e | | EXISTNG
[ - - | GROUND
LJ 4 1L- |
(I '\_"—_"" || L
I APPROX. | |
I BOTTOM OF | |
Ly CHANNEL N

NTS

* NOTE:
THE BOTTOM OF PIPE ELEVATION WILL BE A
MINIMUM THREE (3) FEET ABOVE THE HIGHEST OF
THE PREDICTED ELEVATION FROM THE 200-YEAR
FLOOD OR STORM SURGE, OR THE HIGHEST
RECORDED HISTORICAL WATER SURFACE ELEVATION,

|

PIPELINE RIVER CROSSING

REFERENCE:
APPLICANT:
PROJECT:
ACTIVITY:

AT:

POA-2015-025
Armstrong Energy, LLC
Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK
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345+ *ORDINARY HIGH WATER (OHW)
ELEVATION TO BE DETERMINED
DURING A HYDROLOGY FIELD
PLAN INVESTIGATION.
APPROXIMATE EXISTING
GROUND ELEVATION AT ¢
APPROX FINAL BRIDGE DECK TOP OF BRIDGE DECK

GROUND ELEV, TYP ELEV = TBD't

SHEET PILE
ABUTMENT, TYP

REMOVABLE
GUARDRAIL, TYP

EROSION
PROTECTION
AS REQ'D

A

i - - e E e E E E e e e e R e e e e E R E R - - E T
I | I
[ \ I
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BRIDGE GIRDERS ! U ) 50 YEAR FLOOD EL=TBD'+
L I EL=TBD’ j L
- HJ -
APPROXIMATE SUMMER
WATER LEVEL - oHw .
EL=TBD’ 30"¢ STEEL, DRILL & EL=TBD
SLURRY PILE, TYP
330t
OPENING

NOTES:

VERTICAL SCALE SHOWN 2X HORIZONTAL SCALE.

SIDE SLOPES TO BE SEEDED AS REQUIRED. SEED SHALL CONSIST OF
NATIVE PLANT SPECIES WITH BIODEGRADABLE EROSION PROTECTION.
VERTICAL DATUM IS NAVD 88.

N

BRIDGE LOW CHORD ELEVATION WILL BE A MINIMUM OF THREE (3)
FEET ABOVE HIGHEST PREDICTED ELEVATION OF THE 200-YEAR
FLOOD OR THE MAXIMUM OBSERVED STATE ELEVATION PLUS THREE

(3) FEET, WHICHEVER IS GREATER.

KACHEMACH RIVER BRIDGE

REFERENCE: POA-2015-025

APPLICANT: Armstrong Energy, LLC

PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

SHEET 48.f 53 7-5-17
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TYPICAL SECTION AT PIER

N

30"¢ STEEL, DRILL &
SLURRY PILE, TYP

KACHEMACH RIVER BRIDGE PIER SECTIONS

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC

PROJECT:
ACTIVITY:

AT:
SHEET

Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK
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*ORDINARY HIGH WATER (OHW)
ELEVATION TO BE DETERMINED M
DURING A HYDROLOGY FIELD
INVESTIGATION.
APPROXIMATE EXISTING
GROUND ELEVATION AT ¢
APPROX FINAL BRIDGE DECK TOP OF BRIDGE DECK
GROUND ELEV, TYP ELEV = TBD'+ EROSION
REMOVABLE PROTECTION
GUARDRAIL, TYP AS REQ'D

SHEET PILE
/ ABUTMENT, TYP

" I
2 YEAR FLOOD
EL=TBD’

i

I k N I | N
50 YEAR FLOOD I | I I EELVTSS%RD
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337+
OPENING

NOTES:

VERTICAL SCALE SHOWN 2X HORIZONTAL SCALE.

SIDE SLOPES TO BE SEEDED AS REQUIRED. SEED SHALL CONSIST OF
NATIVE PLANT SPECIES WITH BIODEGRADABLE EROSION PROTECTION.
VERTICAL DATUM IS NAVD 88.

BRIDGE LOW CHORD ELEVATION WILL BE A MINIMUM OF THREE (3)
FEET ABOVE HIGHEST PREDICTED ELEVATION OF THE 200-YEAR FLOOD
OR THE MAXIMUM OBSERVED STATE ELEVATION PLUS THREE (3) FEET,
WHICHEVER IS GREATER.

N

MILUVEACH RIVER BRIDGE

REFERENCE: POA-2015-025

APPLICANT: Armstrong Energy, LLC

PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK

SHEET 500f 53 7-5-17
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NOTE:
SHEET PILES NOT
SHOWN FOR CLARITY

\30"¢ STEEL, DRILL &

SLURRY PILE, TYP

60'-80't , VARES

TYPICAL SECTION AT PIER

MILUVEACH RIVER BRIDGE PIER SECTIONS

CAP PL, TYP

30"¢ STEEL, DRILL &
SLURRY PILE, TYP

REFERENCE: POA-2015-025

APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development
ACTIVITY:  Road, Pad and Pipeline

Construction
North Slope Borough, AK
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SCREEDING FOOTPRINT

APPLICANT:
PROJECT:
ACTIVITY:

AT:

Armstrong Energy, LLC
Nanushuk Development

Road, Pad and Pipeline
Construction

North Slope Borough, AK
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FEATURE LE&?)T H GRA?’CE\',‘) FILL F?SJRPEQ;'T FEATURE VALUE UNIT
GRAVEL PADS BRIDGE AND CULVERTS
NANUSHUK PAD - 391,000+ 26.9% MILUVEACH RIVER BRIDGE 337+ LF
DS2 PAD - 263,000+ 19.14 KACHEMACH RIVER BRIDGE 330 LF
DS3 PAD - 248,000+ 18.0+ CULVERTS* 270+ MIN EA
OPERATIONS CENTER PAD - 252,000+ 16.4% *CULVERTS TO BE INSTALLED EVERY 500 ON
TIE-IN_PAD - 8,000+ 0.6= AVERAGE. ADDITIONAL CULVERTS WILL BE ADDED
GRAVEL ROADS B2 DETERMINED DURIG A SUMMER FIELD SURVEY
ACCESS ROAD 13.6+ 842,000+ 101.7+ PRIOR TO CONSTRUCTION.
DS2 ROAD 3.8+ 271,000+ 29.6+
DS3 ROAD 7.6+ 457,000+ 55.5+
SECONDARY ACCESS LOOP 0.5% 30,000+ 3.7+
TOTAL 255+ | 2,742,000+ 271.5%
VSM SINGLE HOLE TOTAL VSM TOTAL VSM
FEATURE (TOTAL)* AREA AREA SLURRY TOTAL VSM
VSM AND SLURRY: (EA) 30" OD (SF) HOLE AREA (SF, AC) VOL (CY) STEEL (LF)
NANUSHUK PIPELINE 3,080+ 4.9+ 15,130% SF 8,400 67,760+
DS2 PIPELINE 710+ 4.9+ 3,470+ SF 1,950 15,620+
DS3 PIPELINE 1,450+ 491 7,140 SF 3,950+ 31,900+
STAND ALONE
PR SHWTER PIPECNE 8o+ 4.9+ 380+ SF 220+ 1,760+
TO OP CENTER
TOTAL 5,320+ - 26,120+ SF, 0.6= AC 14,520+ CY 117,040 (LF)

* APPROXIMATE

FEATURE FOOTPRINT (AC) | FILL QUANTITY (CY) NOTES/DIMENSIONS
500 FT BY 500 FT SCREEDING AREA TO DEPTH OF 8.0
SCREEDING FOOTPRINT 5.7 - T0 85 MLLW
APPROX 300 FT LONG BY 18 INCH WIDE BY 5 FT DEEP
POWER/FIBER OPTIC CABLE TRENCHING 0.1+ 420+ TRENCH @ EA PIPELINE ROAD CROSSING. TOTAL OF 5
PIPELINE ROAD CROSSINGS
TOTAL AREA OF IMPACT 5.8+ 420+
NOTES:

1. VSM AREA IS BASED ON THE LARGEST SIZE VSM FOR THE
PROJECT. ACTUAL VSM SIZED WILL RANGE FROM 8 INCH
OUTSIDE DIAMETER TO 24 INCH OUTSIDE DIAMETER.

FILL ACREAGE AND VOLUMES

REFERENCE: POA-2015-025
APPLICANT: Armstrong Energy, LLC
PROJECT:  Nanushuk Development

ACTIVITY:  Road, Pad and Pipeline
Construction

AT: North Slope Borough, AK
SHEET 53 of 53 6-16-17
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