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1. PROJECT OVERVIEW

Pebble Limited Partnership (PLP) is proposing to develop the Pebble copper-gold-
molybdenum porphyry deposit (Pebble Deposit) as an open-pit mine, with associated
infrastructure, in southwest Alaska. This project description summarizes information
about the environmental setting, engineered facilities and operations for the
proposed Pebble Project (Project) from initial construction through closure and
reclamation. It is intended to support the National Environmental Policy Act (NEPA)
review process and other permitting efforts for the Project.

1.1. PEBBLE PROJECT SUMMARY INFORMATION?!

Project operating life of 20 years.
A total of 1.2 billion tons of material mined over the life of the Project.

Final pit dimensions of 6,500 feet in length, 5,500 feet in width, and 1,350
to 1,750 feet in depth.

Mining rate up to 90 million tons per year.

Milling rate up to 58 million tons per year.

Annual copper-gold concentrate production of 600,000 tons.
Annual molybdenum concentration production of 15,000 tons.
Final tailings storage facility (TSF) capacity of 1.1 billion tons.
Peak low grade ore (LGO) storage capacity of 330 million tons.
Power plant generating capacity of 230 megawatts (MW).

Project operating schedule of two 12-hour shifts per day for 365 days per
year.

An 83-mile transportation corridor from the mine site to a year-round port
site located on Cook Inlet near the mouth of Amakdedori Creek consisting
of:

o A 30-mile private double-lane road from the mine site to a ferry
terminal on the north shore of Iliamna Lake.

o An 18-mile lake crossing utilizing an ice breaking ferry to a ferry
terminal on the south shore of Iliamna Lake.

o A 35-mile private double-lane road to the Amakdedori Port.

Spur roads from the transportation corridor to the communities of lliamna,
Newhalen, and Kokhanok.

! Design criteria as presented are approximate and have been averaged and rounded as appropriate for ease of

reference.
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e A port facility and jetty with docking for both Handysize ships and supply
barges.

o Annual traffic of up to 25 concentrate vessels and 25 supply barges.

e A188-mile gas pipeline from the Kenai Peninsula across Cook Inlet to the
Project site with compressor stations on the Kenai Peninsula and at the
Amakdedori Port.

e Employment of 850 to 2,000 personnel for operations and construction,
respectively.

1.2. BACKGROUND

The Project is located on land acquired by the State of Alaska in 1974 via a three-way
land swap with the federal government and Cook Inlet Region, Inc. The land was
selected by the state specifically for its mineral development potential. The initial
discovery of the Pebble Deposit was made in 1988 by Cominco Alaska, a division of
Cominco Ltd. (Cominco). Cominco (later acquired by Teck Resources Limited)
discontinued work on the project in 1997, and in 2001 the Pebble claims were
optioned by a subsidiary of Northern Dynasty Minerals Ltd. (Northern Dynasty).

Northern Dynasty began exploring the property, with significant success, expanding
the Pebble Deposit from one billion to four billion tons by the end of 2004. An
extensive environmental baseline data collection program commenced in that year, as
well as geotechnical investigation and preliminary engineering studies. In 2005,
Northern Dynasty exercised its option to acquire the Project and in the same year
discovered a significant, higher grade eastern extension to the deposit. Over the next
seven years, the Pebble Deposit was expanded through drilling into one of the most
significant copper-gold-molybdenum deposits discovered.

In 2007, Northern Dynasty formed PLP with another company and placed the Project
into the partnership. Over the next six years, PLP continued to advance the Project
through additional drilling, environmental data collection, and engineering studies. In
2013, the other company left PLP and it reverted to a wholly owned subsidiary of
Northern Dynasty.

To date, more than one million feet of drilling has been conducted on the Pebble
Deposit.

Product from mining this deposit can supply important mineral resources for
alternative energy and other purposes of strategic national significance. The Pebble
Deposit has significant regional economic importance for southwest Alaska and the
entire state through the creation of high-wage jobs and training opportunities, supply
and service contracts for local businesses, and government revenue.

DECEMBER 2017 2
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1.3. PROJECT DESIGN CONSIDERATIONS

Plans for the design and operation of the Project have focused on the avoidance and
minimization of environmental impacts to waterbodies, wetlands, wildlife and aquatic
habitat, areas of cultural significance, and areas of known subsistence use and
addressing stakeholder concerns. In addition to meeting or exceeding local, state, and
federal regulatory requirements, the Project incorporates the following concepts into
the design:

The Project plan has been limited to mining the near-surface portion of
the Pebble Deposit. This has significantly reduced the footprint of the
open pit, TSF, and mine facilities, as well as eliminated the need for a
permanent waste rock storage facility.

The layout was designed to consolidate the majority of the site
infrastructure in a single drainage—the North Fork Koktuli River (NFK)—
and avoid placing waste rock or tailings in the Upper Talarik Creek (UTC)
drainage.

The transportation corridor incorporates a ferry crossing of lliamna Lake
to connect the mine site to a marine port on Cook Inlet, significantly
limiting the total access road length and associated impacts relative to a
longer access road around Iliamna Lake. The road alignment was further
refined to avoid areas of known subsistence and recreational use and to
minimize wetland impacts.

A natural gas pipeline and gas-fired electrical generation are being used
to power the Project, thereby removing the need to transport and store
large amounts of diesel fuel for power generation.

To address stakeholder concerns regarding the transportation and use of
cyanide, there is no secondary recovery of gold from the pyritic tailings
using a cyanide leach.

A design-for-closure philosophy was adopted by the Project so that the requirements
for closure and post-closure site management were considered from the beginning of
the Project.

Segregation of the bulk and pyritic tailings storage cells was adopted to
facilitate the physical closure of the TSF and the post-closure water
management for the TSF.

The lined LGO stockpile was used to store potentially acid generating
(PAG) waste rock during operations (after which it will be backhauled to
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1.4.

the pit for sub-aqueous storage in the pit lake) to avoid the requirements
for post-closure management of a PAG waste rock storage facility.

The Project will develop a comprehensive water management plan that strategically
discharges surplus treated water to downgradient streams in a manner that
significantly reduces the effect of flow changes on stream flow and fish habitat.

PROJECT AREAS

The Project is located in a sparsely populated region of southwest Alaska near Iliamna
Lake, within the Lake and Peninsula and Kenai Peninsula boroughs (Figure 1-1). The
Project comprises four primary areas: the mine site at the Pebble Deposit location,
the port site at Amakdedori on Cook Inlet, the transportation corridor connecting
these two sites, and a natural gas pipeline connecting to existing infrastructure on the
Kenai Peninsula.

The transportation corridor is comprised of a road from the mine site to a ferry
terminal on the north shore of lliamna Lake and a ferry route across Iliamna Lake to a
landing on the south shore near the village of Kokhanok. The road continues
southeast to the port site. Additional surface roads will connect the mine site to the
villages of Iliamna, Newhalen, and Kokhanok (Figure 1-2). The gas pipeline will tie in to
existing gas supply infrastructure near Happy Valley, parallel the Sterling Highway
south to Anchor Point, cross Cook Inlet, and parallel the transportation corridor to
the mine site (Figure 1-1 and Figure 1-2).

The Bristol Bay watershed encompasses approximately 41,900 square miles and is
defined by the Aleutian Range to the east and southeast, the Kuskokwim Mountains to
the west, and a range of hills to the north that separate it from the Kuskokwim River
watershed. The largest rivers that drain into Bristol Bay are the Nushagak and Kvichak
rivers, which together drain 49 percent of the Bristol Bay watershed, or
approximately 20,000 square miles (Figure 1-3).

1.4.1. Mine Site

The Pebble Deposit is located under rolling, permafrost-free terrain in the Illiamna
region of southwest Alaska, approximately 200 miles southwest of Anchorage and
60 miles west of Cook Inlet. The closest communities are the villages of Iliamna,
Newhalen, and Nondalton, each approximately 17 miles from the Pebble Deposit
(Figure 1-2).

The fully developed mine site will include the open pit, TSF, LGO stockpile,
overburden stockpiles, material sites, water management ponds (WMPs), milling and
processing facilities, and supporting infrastructure such as the power plant, water
treatment plants, camp facilities, and storage facilities (Figure 1-4).
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The site is currently undeveloped and not served by any transportation or utility
infrastructure.

1.4.2. Amakdedori Port

The port site (Figure 1-5) will be located near Amakdedori Creek on the western shore
of Cook Inlet, approximately 190 miles southwest of Anchorage and approximately 95
miles southwest of Homer.

The port site will include shore-based and marine facilities for the shipment of
concentrate, freight, and fuel for the Project. The shore-based facilities will include
separate facilities for the receipt and storage of containers for concentrate and
freight. Other facilities will include fuel storage and transfer facilities, power
generation and distribution facilities, maintenance facilities, employee
accommodations, and offices.

The natural gas pipeline from the Kenai Peninsula will come ashore at the Amakdedori
Port. Natural gas will be distributed to the port generation station and to a
compressor station for transfer to the mine site.

The marine component includes an earthen access causeway extending out to a
marine jetty located in 15 feet of natural water depth. One side of the jetty will be
occupied by a roll-on /roll-off barge access berth; a separate berth for Handysize bulk
carriers will be located on the opposite side. A mooring and turning basin will be
dredged to a 50-foot water depth at the jetty and connected with a dredge channel
leading to natural 50-foot water depth.

The port site area is currently undeveloped and not served by any transportation or
utility infrastructure.

1.4.3. Transportation Corridor

The transportation corridor, which will connect the mine site to the Amakdedori Port
on Cook Inlet, has three main components (Figure 1-2):

e A private, double-lane road extending 30 miles south from the mine site to
a ferry terminal on the north shore of Iliamna Lake;

e Anice-breaking ferry to transport materials, equipment, and concentrate
18 miles across Iliamna Lake to a ferry terminal on the south shore near the
village of Kokhanok; and

e A private, double-lane road extending 35 miles southeast from the South
Ferry Terminal to the Amakdedori Port on Cook Inlet.

Separate roads will connect the transportation corridor to the villages of Iliamna,
Newhalen, and Kokhanok. Apart from a small network of local roads near the villages,
the transportation corridor area is undeveloped.
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1.4.4, Natural Gas Pipeline Corridor

Natural gas, sourced through the existing natural gas supply infrastructure for the
Cook Inlet area, will be the primary energy source for the Pebble Project. The gas
pipeline alignment (Figure 1-1) will connect to existing infrastructure near Happy
Valley on the Kenai Peninsula and travel south, paralleling the Sterling Highway for 9
miles to a compressor station near Anchor Point. From the compressor station, the
pipeline heads southwest across Cook Inlet for 60 miles, before turning west for 35
miles to a landfall at the Amakdedori Port. A second compressor station and offtake
point will be located at the port site. The pipeline then follows the transportation
corridor from the port to the mine site, including crossing Iliamna Lake on the lake
bed.
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The Pebble Project

Attachment D—Project Description

1.5.

1.6.

LAND OWNERSHIP AND MINERAL RIGHTS

The Pebble Deposit is located on patented state land specifically designated for
mineral exploration and development. The Pebble Deposit straddles parts of three
management units described in the Alaska Department of Natural Resources (ADNR)
2005 Bristol Bay Area Plan (amended 2013). These management units, known as R06-
23 (Pebble), RO6-24 (Pebble Streams), and R10-02 (Pebble 2), total 110,080 acres and
are designated for minerals extraction. This designation allows for mineral
exploration and development with oversight from ADNR. The management intent for
all three units also stresses the need to protect the anadromous fish streams in the
upper Koktuli River corridor and to minimize or avoid effects from mining on habitat
and recreational activities near the upper reaches of UTC.

The Pebble Deposit lies within a 417-square-mile claim block held by subsidiaries of
PLP and by a subsidiary of PLP’s parent company, Northern Dynasty. Neither PLP nor
Northern Dynasty currently owns surface rights associated with these mineral claims.
All lands within the claim block are owned by the State of Alaska. Surface rights may
be acquired from the state government once areas required for mine development
have been determined and permits awarded.

The transportation corridor crosses both state land and land patented under the

Alaska Native Claims Settlement Act (ANCSA). Further detail is provided in Section 2.2.

CLIMATE

The climate in the area of the Pebble Deposit/mine site is transitional. Winters are
characterized by a continental climate as frozen waterbodies and sea ice in Bristol
Bay create a land-like mass, while summers have a maritime climate due to the
influence of the open water of Iliamna Lake and, to a lesser extent, the Bering Sea,
Bristol Bay, and Cook Inlet. Mean monthly temperatures range from about 55 degrees
Fahrenheit (°F) in summer to 2°F in winter. Precipitation in the NFK drainage averages
approximately 57.4 inches per year and in the South Fork Koktuli River (SFK) drainage
averages approximately 50.8 inches per year. About one-third of this precipitation
falls as snow. The wettest months are August through October. White-out conditions
and wind storms or periods of poor light /visibility can be expected in winter.

Winter weather systems, consisting of cool to cold saturated air, typically travel into
the region from the Bering Sea (west), along the Aleutian Island chain (southwest) and
the Gulf of Alaska (south), resulting in frequent clouds, rain, and snow. Less frequent
incursions of frigid, stable Arctic air masses produce shorter periods of clear, but very
cold conditions. During summer, warm air masses from interior Alaska can cause
atmospheric instability, which results in cumulus clouds and thunderstorm activity.

DECEMBER 2017
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The Pebble Project Attachment D—Project Description

1.7. DEePOSIT GEOLOGY

The Pebble Deposit is hosted by Mesozoic, volcanically derived sedimentary rocks,
called flysch, of the Kahiltna terrane, as well as a variety of intrusive igneous rocks
emplaced into the flysch between approximately 99 and 90 million years ago during
the mid-Cretaceous Period. Between 99 and 96 million years ago, early intrusions into
the flysch comprised alkalic syenite to biotite pyroxenite bodies, along with subalkalic
diorite and granodiorite sills. Kaskanak Suite intrusions were emplaced approximately
90 million years ago and are the most important igneous event in the area. The suite
comprises a granodiorite batholith that is exposed west of, but extends beneath, the
Pebble Deposit, as well as several smaller intrusive granodiorite apophyses that
emanate from the underlying batholith; collectively these Kaskanak intrusions drove
the large magmatic-hydrothermal system that formed the Pebble Deposit.

The Pebble Deposit is classified as a porphyry copper deposit and is hosted by the
intrusive and sedimentary rock types described above. Copper, gold, molybdenum,
and other metals were transported by hot fluids that emanated from the 90-million-
year-old magmas as they cooled, and precipitated mostly as sulfide minerals in
fractures, now preserved as veins, and as disseminations in the spaces between
silicate minerals in the host rocks. The effects of the hot fluids are reflected by
widespread hydrothermal alteration whereby some minerals originally present in host
rocks were dissolved and replaced with suites of new minerals.

During the Late Cretaceous and Early Tertiary periods, the Pebble Deposit was
uplifted by regional tectonic forces and eroded. The exposed deposit was rapidly
covered by the Copper Lake Formation, a thick sequence of fine- to coarse-grained
clastic sedimentary rocks and interbedded volcanic rocks. At a later point in the
Tertiary Period, the eastern part of the Pebble Deposit was dropped up to 3,000 feet
along normal faults into the East Graben, a structure that was progressively infilled by
basalts, andesites, and subordinate clastic sediments as it grew. The Pebble Deposit
and its host rocks were later tilted approximately 20 degrees to the east. The deposit
was again uplifted in the later Tertiary Period, and its western part was scoured by
Pleistocene glaciers that deposited a veneer of till, glacio-lacustrine, and outwash
deposits that are mostly tens of feet thick or less, but which rarely are up to 300 feet
thick in the vicinity of the Pebble Deposit. The present geometry of the Pebble
Deposit comprises the West Zone, which is covered by thin glacial till and exposed in
one small outcrop; the East Zone, which remains concealed by an eastward-
thickening wedge of the Copper Lake Formation as well as overlying glacial till; and
mineralization that extends an undetermined distance farther to the east but at great
depth below the East Graben.
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1.8.

RESOURCE

The current combined measured and indicated resource estimate for the total Pebble
Deposit is approximately 7.1 billion tons containing 57 billion pounds of copper, 70
million ounces of gold, 344 million ounces of silver, and 3.46 billion pounds of
molybdenum. In addition, the inferred component of the total deposit is
approximately 4.9 billion tons, with 24.5 billion pounds of copper, 37 million ounces of
gold, 170 million ounces of silver, and 2.2 billion pounds of molybdenum. The Pebble
Deposit also contains important quantities of silver, palladium, and rhenium.

The Project will mine approximately 1.1 billion tons of mineralized material (measured,
indicated, and inferred) over the 20-year mine life containing 6.7 billion pounds of
copper, 353 pounds of molybdenum, and 11 million ounces of gold. The metal content
of the reported total resource and the 20-year open pit concentrate production is
presented in Table 1-1.

Table 1-1. Pebble Deposit Estimated Resource (Measured, Indicated, and Inferred)

Total Deposit 20-Year Open Pit
Weight Grade Weight Grade
Copper 80.6 Blbs 0.35% 6.7 Blbs 0.3%
Molybdenum 5.57 Blbs 235 ppm 353 Mlbs 158 ppm
Gold 107.3 Moz 0.32 g/t 10.7 Moz 03 g/t

Blbs: billion pounds
Moz: million ounces
ppm: parts per million

g/t grams per ton
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2.1.

PROJECT SETTING

The environmental resources of the area surrounding the Pebble Deposit have been
studied extensively by PLP. The Pebble Project Environmental Baseline Document, 2004
through 2008, which is available online at www.pebbleresearch.com, provides a
complete report of environmental baseline studies conducted during those years.
Pebble Project supplemental baseline data reports (2009-2013) provide data
supplemental to the environmental baseline report and will accompany permit
applications as appropriate.

MINE SITE

2.1.1. Physiography
The geographic location of the Pebble Deposit is described in Table 2-1.

Table 2-1. Pebble Deposit Geographic References

ltem Value

Pebble Deposit Centroid 59° 53'51" N; 155° 18 03" W
USGS Quadrangles lliamna D-6, D-7
Elevation:

Minimum 775 ft amsl (SFK valley)

Maximum 2,760 ft ams| (Kaskanak Mountain)
Distance from:

Cook Inlet 65 miles W

lliamna Lake 16 miles N

Bristol Bay 100 miles W

amsl = above mean sea level
USGS = U.S. Geological Survey

The Pebble Deposit is located in the Nushagak-Big River Hills physiographic region.
The area consists of low, rolling hills separated by wide, shallow valleys. Elevations
range from approximately 775 feet in the SFK valley up to 2,760 feet on Kaskanak
Mountain. Glacial and fluvial sediment of varying thickness covers most of the study
area at elevations below approximately 1,400 feet, whereas the ridges and hills above
1,400 feet generally exhibit exposed bedrock or have thin veneers of surficial material.
The hills tend to be moderately sloped with rounded tops. The valley bottoms are
generally flat. No permafrost has been identified to date in the project area.
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2.1.2. Ecology

The Pebble Deposit area is ecologically diverse, with rivers, tundra, marshy lowlands,
and ponds. Much of the land is covered by alpine tundra, shrubs, wetland and scrub
communities, or areas of mixed broadleaf and spruce trees, depending on elevation
and location.

Rivers near the Pebble Deposit provide habitat for five species of anadromous Pacific
salmon. Rainbow trout and other species of fish, such as Dolly Varden and arctic
grayling, are also present. The streams in this area contain many features that
support fish spawning and rearing, including complex off-channel habitats, river
gravel that promotes spawning, beaver ponds, and combinations of run/glides and
riffles. A higher diversity of species and abundance of fish, as well as the most
spawning and rearing activity, is found in the lower and middle reaches of these
streams, not in the headwater reaches at the Pebble Deposit site.

Various raptors and more than 40 species of water birds are found in the mine area,
and 22 species have been confirmed as breeding there. The many species of mammals
that inhabit this region, while ecologically and economically important, are not
particularly abundant. There are moderate densities of brown bear and low densities
of black bear, moose, coyotes, wolves, river otters, and wolverines. The mine site is
within the historical range of the Mulchatna caribou herd, but radio telemetry and
aerial transect surveys suggest that high-density use of the area occurs only during
the summer post-calving season when caribou move through the western edge of the
project area. No habitat in the mine area has been classified as high value for caribou.

2.1.3. Hydrology

The Pebble Deposit straddles the upper reaches of the SFK and UTC drainages
(Figure 2-1). The headwaters of the NFK are immediately north of the Pebble Deposit.
The SFK drains south from the Pebble Deposit area, and then west and northwest,
where it joins the NFK, which flows west from the Pebble Deposit area. At the
confluence, these streams form the Koktuli River, which flows into the Mulchatna
River, a tributary to the Nushagak River. The Nushagak River flows into Bristol Bay
near the city of Dillingham. Upper Talarik Creek flows south from the Pebble Deposit
area and then southwest into Iliamna Lake, which is the source of the Kvichak River.

2.1.3.1  Koktuli River

The NFK and SFK are two of 24 tributaries of similar or larger size in the 315-mile-
long Nushagak River system. The north and south forks of the Koktuli River flow for
36 and 40 miles, respectively, to the main stem Koktuli River. The Koktuli River flows
for approximately 39 miles before entering the Mulchatna River, which flows another
44 miles before entering the Nushagak River. The Nushagak River flows about 110
miles before it empties into Bristol Bay southwest of Dillingham (Figure 1-1). The total
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2.2.

distances from the NFK and SFK headwaters to Bristol Bay are 228 miles and 232
miles, respectively.

2.1.3.2 Kvichak River

The UTC drainage is in the 225-mile-long Kvichak River system. The headwaters of
the Kvichak River system are approximately 109 miles northeast of the Pebble Deposit
at the source of the Tlikakila River at Lake Clark Pass. UTC flows approximately 39
miles to Iliamna Lake (Figure 2-1). The lake empties into the Kvichak River, which
flows approximately 70 miles to Bristol Bay. The total distance from the headwaters of
UTC, across the lake, and to Bristol Bay is approximately 140 miles.

TRANSPORTATION CORRIDOR

The transportation corridor connects the Amakdedori Port to the mine site. It will
include a private double-lane access road between the Amakdedori Port and the
South Ferry Terminal on Iliamna Lake west of Kokhanok; a similar access road
between the North Ferry Terminal on the north shore of lliamna Lake and the mine
site; and a purpose-built ice-breaking ferry connecting the two ferry terminals. The
natural gas pipeline will parallel the transportation corridor from the port site to the
mine site. Additional spur roads will be built to connect the access road to the villages
of Iliamna, Newhalen, and Kokhanok. Approximately 65 percent of the corridor land is
owned by the State of Alaska, with the remaining 35 percent divided among various
ANCSA corporations, as shown in Table 2-2 and Figure 2-2.

Table 2-2. Transportation Corridor Land Ownership?

Land Ownership Road Segments (Miles) Percentage

Access Road Total miles: 66

State of Alaska 43 65

Alaska Peninsula Corporation 23 35
lliamna Airport Spur Total miles: 7

State of Alaska 4 55

lliamna Natives Limited 3 45
lliamna Lake Crossing Total Miles: 18

State of Alaska 18 100
Kokhanok Airport Spur Total miles: 1.5

Alaska Peninsula Corporation 15 100
Total Road Miles 75
Total Corridor Miles 93

@ Distances presented are approximate and have been rounded for ease of reference.
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2.2.1. Physiography

The geographic location of the transportation corridor is described in Table 2-3.

Table 2-3. Transportation Corridor Geographic References

ltem Value
lliamna B-3, B-4, B-b, B-6
USGS Quadrangles lliamna C-6
lliamna D-6, D-7
Elevation:
Minimum Near sea level (Amakdedori Port)
Maximum 1,700 ft (leaving mine site)

The transportation corridor is located within three physiographic divisions:
Nushagak-Big River Hills, Nushagak-Bristol Bay Lowlands, and Aleutian Range. The
terrain includes a range of types, from flat to moderately undulating near the Pebble
Deposit, gently sloping and colluvial terrain along the north shore of Iliamna Lake, and
mountainside slopes to narrow valley bottoms through the Aleutian Range. No
permafrost has been identified in the transportation corridor.

2.2.2. Ecology

Much of the land at lower elevations south of Iliamna Lake is covered by dwarf shrub
and broadleaf forest communities. At higher elevations where shallow bedrock
occurs, dwarf shrub and alder shrub communities are prevalent. Wetland habitats are
common in depressional areas, valley bottoms, and on slope benches and include wet
meadows and scrub-shrub communities. Vegetation communities within the
transportation corridor north of Iliamna Lake primarily consist of dwarf shrub, spruce
woodland, mixed broadleaf and spruce forest, and shrubs. Wetland habitats
dominated by willow shrub communities are common on floodplains of streams, while
wet meadows and mixed shrub wetlands are common at toe slopes where
groundwater discharge occurs.

Rivers along the transportation corridor provide habitat for five species of
anadromous Pacific salmon. Rainbow trout and other species of fish, such as Dolly
Varden and arctic grayling, are also present.

Forest and wetland habitats in the transportation corridor support types of wildlife
similar to those at the mine site. Brown bear density is somewhat higher in the
transportation corridor, with densities increasing as the corridor approaches the
coast. Black bears occur in very low densities along the transportation corridor. Small
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2.3.

numbers of caribou from the Mulchatna herd may be found foraging at higher
elevations following calving within the transportation corridor north of Iliamna Lake.
The transportation corridor contains migratory stopover and breeding habitats for
many species of songbirds, raptors, and waterfowl.

2.2.3. Hydrology

The 84-mile-long access corridor crosses numerous streams within the Bristol Bay
and Cook Inlet watersheds. The corridor originates in the Nushagak watershed at the
mine site and traverses the Kvichak watershed; both are within the greater Bristol Bay
watershed. The corridor terminates in the Tuxedni-Kamishak Bays watershed of the
greater Cook Inlet watershed.

AMAKDEDORI PORT

2.3.1. Physiography

The port site is located just north of the mouth of Amakdedori Creek on the shore of
Cook Inlet in the northern part of the Aleutian Range physiographic division.
Topography is generally flat with dunes located closer to the gravel beach shoreline of
Cook Inlet. The port location is in the Iliamna B-3 USGS Quadrangle.

2.3.2. Ecology

The western shorelines from Kameshak Bay north to Iniskin Bay are composed of
diverse habitats, including steep rocky cliffs, cobble or pebble beaches, and extensive
sand/mud flats. Eelgrass is found at a number of locations and habitats; eelgrass,
along with macroalgae, is an important substrate for spawning Pacific herring. Much
of the land is well-drained and covered by dwarf shrub communities with inclusions
of alder shrub and grass-herb communities. Wetland habitats consisting of wet
meadows and shrub communities are limited to the northwestern extent of the port
site where groundwater discharge occurs and areas within the floodplain of
Amakdedori Creek.

Preliminary data gathered at Amakdedori beach in 2013 indicate that Pacific herring
are the predominant species present in the nearshore environment, with smaller
populations of Dolly Varden and pink salmon. The port site is located within critical
habitat for the Cook Inlet Beluga Whale and the Northern Sea Otter Southwest
Distinct Population Segment (DPS). Cook Inlet Beluga Whale critical habitat includes
nearshore waters out to two nautical miles and comprise important foraging areas in
fall and winter. Northern Sea Otter critical habitat includes foraging areas and escape
habitat from marine mammal predators found in Kamishak Bay.

DECEMBER 2017 19



The Pebble Project

2.4.

2.3.3. Hydrology

The Cook Inlet basin is an expansive watershed surrounding the 180-mile-long Cook
Inlet waterbody. Covering more than 38,000 square miles of southern Alaska, it
receives water from six major watersheds and many smaller ones. More than ten
percent of the basin is covered by glaciers and suspended sediment loading in glacier
fed rivers without lakes is significant, leading to a high suspended sediment load in
portions of Cook Inlet.

Lower Cook Inlet is connected to the Pacific Ocean southwest through Shelikof Strait,
and southeast by the Gulf of Alaska and demonstrates complex circulation on variable
timescales. The region has the fourth largest tidal range in the world; tidal
fluctuations in Kamishak Bay average 13 feet. When the tide drops from mean high to
mean low water, the inlet loses almost 10 percent of its volume, and exposes
approximately 8 percent of its surface area. Most of these tidally exposed areas are in
the arms at the north end of Cook Inlet and along the west side of the waterbody.

NATURAL GAS PIPELINE CORRIDOR

The natural gas pipeline connects the mine site and the port site to the Cook Inlet gas
supply infrastructure. It ties to an existing pipeline near Happy Valley on the Kenai
Peninsula, before following an Alaska Department of Transportation and Public
Facilities (ADOT&PF) right-of-way (ROW) south to the compressor station, which is
also located on ADOT&PF land. The pipeline then crosses state and federal Outer
Continental Shelf (OCS) waters in Cook Inlet to the Amakdedori Port before following
the transportation corridor to the mine site (see Table 2-4).

Table 2-4. Natural Gas Pipeline Land Ownership?

Land Ownership Road Segments (miles) Percentage

Happy Valley to Cook Inlet Total miles: 10

State of Alaska 10 65
Cook Inlet Crossing Total miles: 94

State of Alaska 31 55

Federal Waters — Alaska OCS 63 45
lliamna Lake Crossing Total miles: 18

State of Alaska 18 100
Transportation Corridor Parallels Total miles: 66

State of Alaska 43 65

Alaska Peninsula Corporation 23 35
Total Miles 188

@ Distances presented are approximate and have been rounded for ease of reference.
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2.4.1. Physiography

The geographic location of the initial portion of the natural gas pipeline corridor is
defined in Table 2-5. The remainder is the same as the transportation corridor.

Table 2-5. Natural Gas Pipeline Geographic References

[tem Value®
lliamna B-2
USGS Quadrangles .
Seldovia D-5
Elevation:
Minimum -230 ft
Maximum 1,700 ft

a All references in Table 2-3 apply to the natural gas pipeline, but are excluded from this
table.

The pipeline is located in four physiographic regions, including the Nushagak-Big
River Hills, the Nushagak-Bristol Bay Lowlands, the Aleutian Range, and the Cook
Inlet-Susitna Lowlands. The terrain includes a range of types, from flat to moderately
undulating near the Pebble Deposit/mine site, gently sloping and colluvial terrain
along the north shore of lliamna Lake, mountainside slopes to narrow valley bottoms
through the Aleutian Range, and coastal lowlands around Cook Inlet. No permafrost
has been identified in the pipeline corridor.

2.4.2. Ecology

The Cook Inlet region is composed of marine, coastal, and estuarine habitats. Pelagic
waters within Cook Inlet are influenced by riverine and marine inputs resulting in
salinity gradients and horizontal mixing throughout the inlet. Deeper waters of Cook
Inlet are characterized by unconsolidated sediments on a smooth bottom and strong
tidal currents. The variety of habitats in the region support lower trophic organisms,
fish, shellfish, marine mammals, and birds. Fish and shellfish are important
components of the Cook Inlet food web, as they feed on lower trophic organisms such
as plankton, and serve as prey for other fish, birds, and marine mammals.

The Cook Inlet region is a migratory corridor and juvenile rearing area for all five
species of Pacific salmon, Dolly Varden, and steelhead trout, which spawn in rivers
and streams throughout the region. Nineteen marine mammal species known to
occur in Cook Inlet, including the Cook Inlet Beluga whale, which use nearshore
waters for feeding in fall and winter. A large seabird nesting colony lies within
Kamishak Bay on the western shore of lower Cook Inlet. As outlined in section 2.3.2
coastal areas of western Cook Inlet, including Kamishak Bay, include critical habitat
for the Cook Inlet beluga whale and the Cook Inlet northern sea otter.
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2.4.3. Hydrology

See section 2.3.3 for a discussion of Cook Inlet hydrology.
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2.5.

2.6.

STATE AND FEDERAL INTEREST LANDS

Several state and federally managed lands lie within a 100-mile radius of the mine site
or Amakdedori Port (Figure 2-2). Two large national park units—Katmai National Park
and Preserve, and Lake Clark National Park and Preserve—lie to the south and
northeast of the mine site, respectively. Both parks straddle the Bristol Bay /Cook
Inlet watershed divide, although most recreational use in both parks occurs in the
Bristol Bay drainage, west of the divide. The Alagnak Wild and Scenic River flows west
from Katmai National Park and Preserve and into the Kvichak River, which flows into
Bristol Bay. The McNeil River State Game Refuge and Sanctuary, which lies north of
Katmai National Park and Preserve, is in the Cook Inlet watershed. West of the mine
site is Wood-Tikchik State Park, which is in the Bristol Bay watershed.

LocAL AND REGIONAL COMMUNITIES

The Pebble Deposit is located in southwest Alaska’s Lake and Peninsula Borough,
home to an estimated 1,600 people in 18 local villages. Distances to various
communities are shown in Figure 1-1. At more than 30,000 square miles, the Lake and
Peninsula Borough is among the least densely populated boroughs or counties in the
country. There are no roads into the borough, and few roads within it, contributing to
an extremely high-cost of living and limited job and other economic opportunities for
local residents.

The communities closest to the mine site are Nondalton, Iliamna, and Newhalen.
Igiugig and Kokhanok, on the southern shore of lliamna Lake, are also proximal to
transportation infrastructure proposed for the Project. While PLP has generated
employment for residents of villages throughout the Lake and Peninsula Borough and
broader Bristol Bay region over the past decade, those communities surrounding
[liamna Lake have provided the greatest proportion of the local workforce.

With project infrastructure planned to connect the proposed mine site to the villages
of Illiamna, Newhalen, and Kokhanok, residents of these and other communities are
expected to continue to continue playing an important role in staffing the Project in
the future.

The Bristol Bay Borough is the only other organized borough in the Bristol Bay region,
with some 900 full-time residents in three villages. A significant portion of the Bristol
Bay region is not contained within an organized borough; the Dillingham Census Area
comprises 11 different communities. A total of about 7,500 people call the Bristol Bay
region home, with the largest population centers in Dillingham, King Salmon, and
Naknek.

Most Bristol Bay villages have fewer than 150-200 full-time residents. A majority of
the population is of Alaska Native descent and Yup'ik or Dena’ina heritage. Virtually all
of the region’s residents participate to some degree in subsistence fishing, hunting,
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and gathering activities. Subsistence is central to Alaska Native culture and provides
an important food source for local residents.

There are 13 incorporated first- and second-class cities in the Bristol Bay region, and
31 tribal entities recognized by the U.S. Bureau of Indian Affairs. There are also 24
Alaska Native Village Corporations created under the ANCSA, two of which - Alaska
Peninsula Corporation and Iliamna Natives Limited - hold surface rights for
significant areas of land near the Pebble Deposit and along its transportation
infrastructure corridors.

The commercial fishing, guiding, and tourism-related sectors provide many jobs in
the region, but the work is highly seasonal; year-round employment is the exception
rather than the norm. A lack of employment and economic opportunity has
contributed to a declining population in many Lake and Peninsula Borough and
regional villages, resulting in the closure of several schools over the past decade.

2.7. LEGAL DESCRIPTION
The legal description of lands on which major project elements will be located is
shown in Table 2-6. Sections are within the Seward Meridian Survey of the Public
Land Survey System.
Table 2-6. Project Location (Public Land Survey System)
Range Township Section
14 West 3 South 7,8,18,19, 30
3 South 25, 36
15 West
4 South 1,11, 12,14, 15, 21, 22, 28, 29, 31, 32
16 West 5 South 1,2,10,11, 15, 16, 17, 19, 20, 30
24 West 10 South 22,23,24,27, 28, 29, 30
25 West 10 South 25, 32,33, 34, 35, 36
26 West 10 South 31, 32,33
28 West 10 South 19, 20, 26, 27, 28, 29, 31, 35, 36
10 South 6,7,8 09, 10,14, 15,16, 17, 22, 23, 24, 26, 34, 35, 36
29 West
11 South 2
9 South 31,32,33,34
30 West
10 South 1,2,3,56
9 South 31,32
31 West
10 South 1,3,4,5 /10,11, 12
32 West 9 South 15,16, 17,18, 22, 26, 27, 35, 36
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Range Township Section
4 South 19, 27, 28, 29, 30, 34, 3b
33 West 8 South 18, 19, 20, 29, 32, 33
9 South 2,3,6,7,8 910 11,13, 14
3 South 19, 29, 30, 32
4 South 4,5,9, 10, 14, 15, 23, 24, 26, 32, 33, 34, 35
34 West 6 South 30, 31
7 South 5,6,8,9, 16,21, 22,26, 27,35
8 South 1,2,12,13
3 South 15,16, 17,18, 19, 20, 21, 22, 23, 24, 26, 27, 28, 29, 30, 33, 34
35 West 5 South 1,12 13,14, 22, 23, 26, 27, 34, 35
6 South 2,3,10,11, 14, 23,24, 25
36 West 3 South 11,12, 13, 14, 15, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 33, 34
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3. PROJECT COMPONENTS AND OPERATIONS

This section describes the various project components and the operations associated
with those components through the active life of the Project. Construction will last
for approximately four years, followed by a commissioning period and 20 years of
mineral processing. Mining pre-production will start during construction, and active
mining from the pit will continue through the first 14 years of mineral processing. For
the last six years of mineral processing, the mill will be fed from the LGO stockpile.
Figure 1-4 shows the layout of the mine site, including the major facilities and site

infrastructure.

3.1. SUMMARY PROJECT INFORMATION

A summary of mining and process related information is shown in Table 3-1.

Table 3-1. Summary Project Information®

ltem Value
General Operation
Construction 4 years
Open pit mining 14 years
LGO stockpile processing 6 years
Total project operations 20 years
Daily schedule 24 hours
Annual schedule 365 days

Mine Operation
Pre-production mined volume
Annual mining rate
Operations mined volume
Mine life strip ratio

Open pit dimensions

30 million tons

90 million tons

1,200 million tons

0.1:1 (waste:mineralized material)
6,500 x 5,500 ft, 1,330-1,750 ft deep

Process Operation
Daily process rate
Annual process volume
Copper-gold concentrate

Molybdenum concentrate

160,000 tons

58 million tons
600,000 tons per year
15,000 tons per year

Pyritic Tailings Storage Cell
Approximate capacity (solids)
South embankment (height)

135 million tons
250 feet
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3.2.

[tem Value

Bulk Tailings Storage Cell

Approximate capacity 950 million tons
Main embankment (height) 600 feet
Internal embankment (height) 420 feet
East embankment (height) 60 feet
South embankment (height) 350 feet
@ Design criteria as presented are approximate and have been averaged and rounded as appropriate for ease
of reference.
MINING

3.2.1. Methods and Phasing

The Pebble Mine will be a conventional drill, blast, truck, and shovel operation with an
average mining rate of 90 million tons per year and an overall stripping ratio of 0.1 ton
of waste per ton of mineralized material.

The open pit will be developed in stages, with each stage expanding the area and
deepening the previous stage. The final dimensions of the open pit will be
approximately 6,500 feet long and 5,500 feet wide, with depths between 1,330 and
1,750 feet.

Mining will occur in three phases: Preproduction, Production, and Stockpile Reclaim.

The mine operation will commence during the last year of the Preproduction Phase
and extend for 14 years during the Production Phase. During this period, 1,100 million
tons of mineralized rock and 100 million tons of waste rock will be mined. After the
open pit is depleted, the process plant will be fed with mineralized material reclaimed
from the LGO stockpile. Non-potentially acid generating (NPAG) waste rock will be
used in construction of the tailings embankments or mine site roads. The PAG waste
rock will be stored in the LGO stockpile until closure, when it will be back-hauled into
the open pit. Fine- and coarse-grained soils will be stored southwest of the pit and
north of the main TSF embankment and will be used for reclamation during mine
closure.

The Preproduction Phase consists of dewatering the pit area and mining of non-
economic materials overlying the mineralized material, to be stockpiled for initial
process plant feed, from the initial stage of the open pit. Dewatering will begin
approximately one year before the start of preproduction mining, which will last for
one year. Approximately 30 million tons of material will be mined during this phase
(Table 3-2).
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Table 3-2. Mined Material—Preproduction Phase

Material Type Quantity
Overburden 8 million tons
Mineralized material process plant feed 19 million tons
NPAG waste rock 2 million tons
PAG waste rock 1 million tons

The Production Phase encompasses the period during which economic-grade
mineralized material will be fed to the metallurgical process plant that produces
concentrates for shipment and sale. The Production Phase is planned to last for 20
years. Mineralized material will be mined for 14 years and be fed through the process
plant at a rate of 160,000 tons /day. The open pit will be mined in a sequence of
increasingly larger and deeper stages. As the mining rate will exceed the processing
rate, surplus mineralized material, selected based on its relative value, will be stored
on the LGO stockpile and later processed during the Stockpile Reclaim Phase.
Approximately 1.2 billion tons of material are planned to be mined during the
Production Phase (Table 3-3).

Table 3-3. Mined Material—Production Phase

Material Type Quantity

Overburden 63 million tons

Mineralized material process plant feed 1,098 million tons
NPAG waste rock 15 million tons

PAG waste rock 27 million tons

The Stockpile Reclaim Phase will commence during the last year of the Production
Phase and extend for an additional six years. During this phase, mining activity will be
limited to reclaiming material from the LGO stockpile to feed through the process
plant. The process rate will continue at 160,000 tons /day. At the end of this phase,
the LGO stockpile will be depleted.

3.2.2. Blasting

Most open pit blasting will be conducted using emulsion blasting agents
manufactured on site. In dry conditions, a blend of ammonium nitrate and fuel oil
(ANFO) can be used as the blasting agent. However, most ammonium nitrate will be
converted to an emulsion blasting agent because of its higher density and superior
water resistance. Initial operations during the Preproduction Phase may use pre-
packed emulsion blasting agents or a mobile bulk emulsion manufacturing plant. After
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the explosives plant is completed, the emulsion-based ANFO explosive will be used as
the primary blasting agent.

The ANFO will be stored separately as a safety precaution. All explosive magazines will
be constructed and operated to meet mine safety and health regulations. The
ammonium nitrate solution will be mixed with diesel fuel and emulsifying agents in a
mobile mixing unit on the mining bench where blasting is to take place. The emulsion
will become a blasting agent only once it is sensitized using the sensitizing agent
while in the drill hole.

Based on knowledge of the rock types in the Pebble Deposit, blasting will require an
average powder factor of approximately 0.5 pound per ton of rock. Blasting events
during the Preproduction Phase will occur approximately once per day. The
frequency will increase during the Production Phase, with events occurring as often
as twice per day.

3.2.3. Waste Rock and Overburden Storage

Waste rock is mined material with a mineral content below an economically
recoverable level that is removed from the open pit, exposing the higher grade
production material. Waste rock will be segregated by its potential to generate acid.
NPAG waste rock will be used to construct various mine site structures, including TSF
embankments, WMP embankments, and mine site roads. Waste rock that is
potentially acid generating will be stored within the LGO stockpile until mine closure,
when it will be back-hauled into the open pit. Quantities of material mined are
outlined in Table 3-1 and Table 3-2 above.

During the Preproduction Phase, approximately 19 million tons of mineralized
material will be removed from the open pit and stockpiled within the LGO stockpile.
This material will be processed once the mill starts up.

Overburden is the unconsolidated material lying at the surface. At the Pebble Deposit,
the overburden depth ranges from O to 140 feet. Overburden removal will commence
during the Preproduction Phase and will recur periodically during the Production
Phase at the start of each pit stage. The overburden will be segregate