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1.0 EXECUTIVE SUMMARY

This Preliminary Assessment Technical Report of the Pebble Copper-Gold-Molybdenum Project (the
“Pebble Project”) has been prepared by Wardrop Engineering Inc., a Tetra Tech Company (“Wardrop”)
exclusively on behalf of Northern Dynasty Minerals Ltd. (“Northern Dynasty”). It is based on
Wardrop’s technical review of recent engineering and technical studies undertaken by the Pebble
Limited Partnership (the “Pebble Partnership”) and Northern Dynasty, as provided and verified by
Northern Dynasty.

This Preliminary Assessment is an independent technical report of the Pebble Project. In accordance
with its corporate responsibilities as a public company, Northern Dynasty has commissioned Wardrop
to independently review and analyze project economics, current mineral resources and valuation
estimates.

This Preliminary Assessment has been prepared independently from Anglo American plc (“Anglo
American”) and the Pebble Partnership. It must be noted that the Pebble Partnership continues to
undertake detailed engineering studies and project planning toward the completion of a Prefeasibility
Study for the Pebble Project, and that no decision has been taken by the Pebble Partnership to seek
permits for the project as described in this Preliminary Assessment. Recommendations within this
Preliminary Assessment will be provided to the Pebble Partnership to guide further technical and
engineering studies toward the completion of a Prefeasibility Study for the Pebble Project.

This Preliminary Assessment Technical Report conforms to the standards set out in National
Instrument 43-101 (NI 43-101) and is in compliance with Form 43-101.

1.1 PROJECT OVERVIEW

Northern Dynasty is a mineral exploration and development company based in Vancouver, Canada,
with indirect interests in 592 mi* of mineral claims in southwest Alaska, USA. Northern Dynasty’s
principal asset is a 50% interest in the Pebble Limited Partnership, owner of the Pebble Copper-Gold-
Molybdenum Project. The Pebble Project is an advanced-stage initiative to develop one of the most
important mineral resources in the world.

The Pebble Project consists of the Pebble deposit, surrounding mineral claims and a stream of
financing provided by Northern Dynasty’s project partner Anglo American US (Pebble) LLC (“Anglo
American”). Funds provided by Anglo American are currently being invested in comprehensive
exploration, engineering, environmental and socioeconomic programs toward the future development
of the Pebble Project. Anglo American is required to elect to continue its staged investment of $1.425 -
$1.5 billion to retain its 50% interest in the Pebble Partnership.
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Figure 1.1.1  Location Map for the Pebble Project
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1.1.1 LAND STATUS AND PROJECT OWNERSHIP

The Pebble Project is located on state land designated for mineral exploration and development in the
Bristol Bay region of southwest Alaska. The property lies approximately 200 miles southwest of
Anchorage, some 60 miles west of tidewater on Cook Inlet and 17 to 19 miles from the nearest
communities of Iliamna, Newhalen and Nondalton. The deposit is situated approximately
1,000 ft amsl, in an area characterized by tundra, gently rolling hills and the absence of permafrost.
Totalling 378,600 acres, Northern Dynasty’s indirect interests in the Pebble region forms a contiguous
block consisting of 3,108 located Alaska State mineral claims.

Northern Dynasty secured its initial interest in the Pebble Project through an Alaskan subsidiary in
2001. That year, Northern Dynasty obtained an option to acquire up to a 100% interest in the Pebble
property (consisting of the ‘Resource Lands’ that cover previously drilled areas of the Pebble deposit
and surrounding ‘Exploration Lands’) from Cominco America Incorporated (“Teck,” “Teck Cominco” or
“Cominco”) and a related party, the Hunter Dickinson Group Inc.
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By 2006, Northern Dynasty had completed payments and work requirements to acquire its 100%
interest in the ‘Resource Lands’ and the ‘Exploration Lands’, subject only to a net-profits interest held
by Teck on the ‘Exploration Lands.” Teck currently retains a 4% pre-payback net-profits interest and a
5% after-payback net profits interest on any mine development within the ‘Exploration Lands’ portion
of the Pebble property only.

In July 2007, a wholly-owned affiliate of Northern Dynasty and a wholly owned subsidiary of Anglo
American plc established the Pebble Partnership. In order to retain its 50% interest in the Pebble
Partnership, Anglo American is required to elect to continue its staged investment of $1.425 to
$1.5 billion to advance the Pebble Project toward permitting and operations. Both Northern Dynasty
and Anglo American have equal and identical rights of management, operatorship and control in the
Pebble Partnership.

To the end of 2010, Anglo American has invested some $325 million of its $1.425 to $1.5 billion earn-in
to engineer, permit, construct and operate a modern, long-life mine at Pebble.

Figure 1.1.2  Vegetation and Topography of the Pebble Project

1.1.2 PRELIMINARY ASSESSMENT DEVELOPMENT CASES

This Preliminary Assessment presents an analysis of the potential economic value of the Pebble Project
based on the most recent resource model and engineering completed to a conceptual, pre-feasibility
and (in some cases) feasibility level of detail. Given the intensive technical, engineering,
environmental, permitting and socioeconomic study programs undertaken in support of the Pebble
Project since 2005, much of the analysis and supporting data in this Preliminary Assessment exceeds
that often found in reports of this type.
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While the mineral development project described in this Preliminary Assessment is considered to be
economically viable, technically feasible and permittable under existing regulatory standards in Alaska
and the United States, it must be noted that no decision has been taken by the Pebble Partnership to
seek permits for the project as described. Each of the three successive development cases presented in
this document is derived from engineering work conducted by the Pebble Partnership or Northern
Dynasty; however, the project description that the Pebble Partnership ultimately elects to submit for
permitting under the National Environmental Policy Act (NEPA) may vary in a number of ways.

As noted, this Preliminary Assessment describes and assigns potential economic value for three
successive development cases:

1. The Investment Decision Case (“IDC Case”), which describes an initial 25-year open pit mine
life upon which a decision to initiate mine permitting, construction and operations may be
based;

2. The Reference Case, which is based on 45 years of open pit mine production; and

3. The Resource Case, which is based on 78 years of open pit mine production and seeks to assess
the long-term value of the project in current dollars.

Phases of development beyond 25 years will require separate permitting and development decisions to
be made in the future, based on prevailing conditions at the time and the accumulated experience
gained from developing and operating the initial phase of the Pebble Project.

Of the three development cases, the 25-year IDC Case is the most comprehensively engineered. It
seeks to mine near-surface ore for rapid payback, primarily in Measured and Indicated categories but
also including a small proportion of Inferred material in the western portion of the Pebble deposit.
Inferred resources comprise 16% of total ore mined. This initial phase of mining will process about two
billion tons of ore or less than 20% of the total Pebble mineral resource. As such, it is not considered to
be ideal for assessing the potential long-term economic value of the project.

(It should be noted that Inferred mineral resources are considered to be too speculative to allow the
application of technical and economic parameters to support mine planning and the evaluation of the
economic viability of the project. As such, there is currently no certainty that development cases
incorporating Inferred mineral resources can be realized).

The level of engineering applied to the 45-year Reference Case is similar to that in the 25-year IDC
Case, with the exception of detailed engineering associated with tailings storage after Year 25. This
extended phase of mining will process a total of some 3.8 billion tons of ore (or 32% of the total Pebble
mineral resource), primarily in Measured and Indicated categories in the western portion of the
deposit. Inferred resources in the eastern portion of the deposit comprise 28% of the total ore mined.

Wardrop has selected the 45-year Reference Case as the base case for this Preliminary Assessment due
to its enhanced level of development of the Pebble mineral resource within a timeframe that makes a
significant contribution to the project’s Net Present Value (NPV).

The valuation of the 45-year Reference Case for the Pebble Project, as presented in the Financial Analysis
section of this Preliminary Assessment, yields a 14.2% pre-tax internal rate of return (IRR), a 6.2-year
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payback on a $4.7 billion capital investment and a $6.1 billion pre-tax Net Present Value (NPV) at a 7%
discount rate at long-term metal prices. At current prevailing metal prices, the 45-year Reference Case
yields a 23.2% pre-tax IRR, a 3.2-year payback of initial capital investment and a $15.7 billion pre-tax NPV
at a 7% discount rate.

The valuation of the 45-year Reference Case for Northern Dynasty’s 50% interest in the Pebble Project
yields an 18.0% pre-tax and 15.4% post-tax IRR, a 4.7 year pre-tax and 5.3 year post-tax payback of initial
capital investment and a $3.6 billion pre-tax and 2.4 billion post-tax NPV at a 7% discount rate at long-
term metal prices. At current prevailing metal prices, Northern Dynasty’s 50% interest in the Pebble
Project yields an 30.2% pre-tax and 25.1% post-tax IRR, a 2.6 year pre-tax and 3.1 year post-tax payback of
initial capital investment and an $8.3 billion pre-tax and $5.6 billion post-tax NPV at a 7% discount rate.

The 78-year Resource Case is based on a continuation of mining methods, costs and assumptions that
inform the 25-year IDC Case and the 45-year Reference Case. By processing some 55% of the Pebble
mineral resource over eight decades, it is intended to demonstrate the longer-term economic value of
the Pebble Project. The 78-year Resource Case will process a total of some 6.5 billion tons of ore,
primarily in Measured and Indicated categories from both the western and eastern portions of the
Pebble deposit. Inferred resources comprise 33% of the total ore mined.

113 PROJECT PLANNING ALTERNATIVES

As noted, the development cases presented in this Preliminary Assessment are based upon recent
engineering and project design work conducted by the Pebble Partnership and Northern Dynasty. The
Pebble Partnership continues to advance project planning initiatives as it works toward the
completion of a Prefeasibility Study for the Pebble Project, including efforts to engage project
stakeholders in the planning process. As such, the project description that the Pebble Partnership
ultimately elects to submit for permitting under NEPA could to differ from the development cases
presented in this document.

While it’s certain that near-surface mineral resources within the western portion of the Pebble deposit
will be most efficiently developed though open pit methods, underground mining (in particular, block
caving) remains an economically viable option at long-term metal prices for developing the deeper and
higher-grade resources in the eastern portion. Each of the three development cases described in this
Preliminary Assessment employ open pit mining methodologies only. However, it is expected that
additional underground investigations will be undertaken during the initial 25 years of production.

The potential remains for underground block caving to emerge as the preferred mining method for
subsequent phases of development at Pebble. While the economic evaluation of all three development
cases presented in this Preliminary Assessment is based on open pit mining only, a detailed
description of potential underground mine design, operations, production and costs is also provided.

As noted, phases of development beyond 25 years will require separate permitting and development
decisions to be made in the future, based on prevailing conditions at the time and the accumulated
experience gained from developing and operating the initial phase of the Pebble Project. Given its size,
structure and polymetallic nature, the Pebble deposit presents a great deal of flexibility in near-term
and long-term development options.
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114 MINERAL RESOURCE ESTIMATES

When Northern Dynasty acquired its initial interest in the Pebble Project in 2001, known mineral
resources totalled some 1 billion tons in the near-surface western portion of the deposit. By 2005,
Northern Dynasty had defined a 4.58 billion ton (4.16 billion tonne) deposit that came to be known as
‘Pebble West’ or the Pebble West zone.

Subsequent exploration work determined that mineralization at Pebble extends eastward and deeper
into a higher-grade zone that came to be known as ‘Pebble East’ or the Pebble East zone. Between
2004 and 2009, exploration activity undertaken by Northern Dynasty and subsequently by the Pebble
Partnership increased the overall Pebble mineral resource to nearly 1.9 billion tons (10.8 billion
tonnes) — comprising 6.54 billion tons (5.94 billion tonnes) of Measured and Indicated resources and
5.33 billion tons (4.84 billion tonnes) of Inferred resources.

The Pebble deposit contains an estimated 55 billion Ib copper, 67 million oz gold and 3.3 billion Ib
molybdenum in Measured and Indicated categories, and 25 billion 1b copper, 40 million oz gold and
2.3 billion 1b molybdenum in the Inferred category. This resource estimate has been prepared utilizing
industry standard best-practice techniques refined over several years, and is informed by a database
that has been subject to third-party scrutiny of QA/QC performance since 2004.

Tonnages stated at 0.3% copper equivalent (CuEQ) cut-off. See Table 1.6.1 for further details and CuEQ
calculations.

1.1.5 MINE PLANNING

The Pebble Project will be a large industrial facility located within a vast region of Alaska notable for
its undeveloped wilderness, isolated and sparsely populated communities, Alaska Native culture and
traditional ways of life, significant salmon fisheries, and other fish and wildlife populations.

Since 2004, Northern Dynasty and subsequently the Pebble Partnership have undertaken a
comprehensive stakeholder outreach program to document the priorities and concerns of local
communities and area residents, and prepare them to participate in the process by which the Pebble
Project will be designed, permitted, built and operated. Concurrently, extensive baseline studies have
been undertaken to characterize the physical, chemical, biological and social environment of the
project area. These studies have resulted in a superior database, which - in characterizing the climate,
surface and groundwater hydrology, wetlands, terrestrial wildlife habitat, fish and aquatic habitat, and
marine habitat - has guided all aspects of project planning.

Since 2004, a broad range of development options for the Pebble Project have been evaluated to
accommodate the growing mineral resource, its location and the environmental and cultural
sensitivities of the region. Project planning elements include:

e amining plan;

e process plant;

e management of water and waste;

e transportation corridors;

1056140100-REP-R0001-00

Northern Dynasty Minerals Ltd.
Page 6 Preliminary Assessment of the Pebble Project, Southwest Alaska



<
ATETRA RQP m Northern Dynasty Minerals Ltd.

e deep-water port;

e infrastructure; and

e power supply.
It should be noted that the Pebble Partnership continues to advance engineering and project design
initiatives toward the completion of a Prefeasibility Study for the Pebble Project. This effort will be
informed by input received from project stakeholders through public consultation exercises

undertaken in Alaska prior to the completion of a Prefeasibility Study and the submission of permit
applications.

1.1.6 MINE DEVELOPMENT

The current status of mine planning for the Pebble Project, as reflected in this Preliminary Assessment,
contemplates:

e open pit mining utilizing conventional drill, blast and truck-haul methods, with an initial life
of 25 years and potential for mine extensions to 78 years and beyond;

e aprocess plant with a nominal mill throughput of 200,000 tons per day, utilizing conventional
crush-grind-float technology and equipment, and secondary gold recovery;

e various mine-site facilities and installations including: tailing storage; rock storage; a natural
gas-fired power plant; shop, office and camp buildings; and

e pipeline and transportation infrastructure.

Figure 1.1.3  General Mine and Tailings Storage Facility Layout
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The 25-year IDC Case will allow for detailed engineering studies to determine if remaining high-grade
ore in the eastern portion of the deposit should be developed through open pit mining or underground
block caving methods.

Copper-gold concentrate produced on-site at Pebble will be transported via a slurry pipeline to a new
deep-water port on Cook Inlet. There it will be de-watered and bulk shipped to offshore smelters.
Other products of the process plant are: gold doré, which will be flown to market from Iliamna; and
molybdenum concentrate, which will be bagged and trucked to the port for shipment.

Process tailings will be stored behind purpose-built embankments during mining, and thereafter in the
pit. A Pebble mine life extension beyond 25 years will require a secondary tailings storage facility (TSF)
to be developed. Engineering to a preliminary level for alternate TSF sites with sufficient capacity to
receive mine tailings after 25 years has been completed; topographical and land status conditions in
the project area present a number of nearby siting opportunities. Phases of development beyond 25
years will require separate permitting and development decisions to be made in the future, based on
prevailing conditions at the time and the accumulated experience gained from developing and
operating the initial phase of the Pebble Project.

Results of water balance studies indicate there will be a site-wide water surplus at the Pebble Project
over the life of the mine. Surplus water will be treated to meet prevailing regulatory standards for
water quality and the protection of aquatic life, and released to optimize downstream flow conditions
for fish and aquatic habitat.

11.7 INFRASTRUCTURE

An 86-mile transportation corridor will be developed to link the Pebble mine to a new deep-water port
on Cook Inlet, 66 miles to the east. About 80% of the transportation corridor is on private land owned
by various Alaska Native Village Corporations, with which the Pebble Partnership has existing
commercial partnerships. The balance of the transportation corridor is on land owned by the State of
Alaska.

The transportation corridor will include a two-lane, all-weather permanent access road. The primary
purpose of the road will be to transport freight by conventional highway tractors and trailers, although
critical elements of the design will be dictated by specific oversize and overweight loads associated
with project construction.

The transportation corridor will also include four buried, parallel pipelines, including:

e acopper-gold concentrate slurry pipeline from the mine site to the port;
e areturn water pipeline from the port site to the mine;

e anatural gas pipeline from the port site to the mine to fuel a natural gas-fired generating plant
at the mine site; and

e adiesel fuel pipeline from the port site to the mine.
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Figure 1.1.4  lliamna Airport

Figure 1.1.5 Transportation Corridor and Port Site 1 Location
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A permanent deep-water port (Port Site 1) will be developed at the entrance to Iniskin Bay on Cook
Inlet to serve as a product load-out facility, and to facilitate in-bound fuel, equipment and supply
shipments. On an annual basis, this port facility is designed to accommodate shipping of 1.1 million
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tons of concentrate in Handymax vessels of approximately 50,000 tons, as well as diesel fuel and
container barges of equipment and supplies.

Energy requirements for the Pebble Project will be met via a 378 MW combined-cycle natural gas-fired
turbine plant at the mine site, as well as an 8 MW natural gas-fired generation plant at the port site.
Meteorological data collected at Pebble has identified the potential for wind energy to support natural
gas-fired generation, and will be further explored in subsequent stages of project planning.

Current project planning assumes that the nearby Cook Inlet gasfield does not currently have adequate
natural gas supplies to meet project needs. Natural gas is planned to be sourced from other regions of
Alaska or imported as liquefied natural gas (LNG), transported by pipeline from the Kenai Peninsula
across Cook Inlet via a sea-bottom line to Port Site 1 and along the transportation corridor to the mine
site.

Diesel fuel will be transported via pipeline from the port fuel storage facility to the mine site. Besides
fuelling mobile mining equipment and other rolling stock, emergency electrical generators will also
operate on diesel fuel.

1.1.8 PROJECT WORKFORCE

Construction of the Pebble Project is projected to take four years, with a peak labour force of 2,080.
The operations workforce is projected to average 1,120 over the initial 25-year life of the mine, with
longer-term labour requirements to be determined by the mine development alternatives selected.
Both construction and operations workforces will be accommodated in project camps at the mine site
and the port site, and will work on a rotational basis. The Pebble Partnership has stated its intention to
maximize local and Alaskan hire at the Pebble Project, and is developing a workforce development
plan to accomplish this goal.

1.1.9 PRODUCTION PROFILES

The 25-year IDC Case will process 1.99 billion tons of ore with a strip ratio of 1.5: 1 and average grades
of 0.38% Cu, 0.012 0z Au/ton, 182 ppm Mo. Metallurgical recoveries average 86.6% for copper, 71.5%
for gold and 84.8% for molybdenum.

Over the life-of-mine, the 25-year IDC Case will produce some 12.9 Blb of copper, 16.4 Moz of gold and
616 Mlb of molybdenum, as well as 67 Moz of silver, 502,000 kg of rhenium and 385,000 oz of
palladium.

The 45-year Reference Case will process 3.8 billion tons of ore, with a strip ratio of 2.1:1 and average
grades of 0.46% Cu, o.on oz Au/ton and 214 ppm Mo. Metallurgical recoveries average 87.9% for

copper, 71.3% for gold and 87.9% for molybdenum.

Over the life-of-mine, the 45-year Reference Case will produce 30.5 Blb of copper, 30.3 Moz of gold and
1.4 Blb of molybdenum, as well as 140 Moz of silver, 1.2 Mkg of rhenium and 907,000 oz of palladium.
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The 78-year Resource Case will process 6.5 billion tons of ore, with a strip ratio of 2.6:1 and average
grades of 0.46% Cu, o.o11 0z Au/ton and 243 ppm Mo. Metallurgical recoveries average 88.4% for
copper, 71.2% for gold and 89.4% for molybdenum.

Opver the life-of-mine, the 78-year Resource Case will produce 53.4 Blb of copper, 50.1 Moz of gold and
2.8 Blb of molybdenum, as well as 242 Moz of silver, 2.3 Mkg of rhenium and 1.59 Moz of palladium.

Table 1.1.1 Pebble Project — Summary of Production Results — All Cases

ltem Unit IDC Case Reference Case Resource Case
Mine Life years 25 45 78
Mining Method Open Pit Open Pit Open Pit
Production Rate M ton/year 80 84 84
Strip Ratio waste : ore 1.5 2.1 2.6
Total Processed M ton 1,990 3,767 6,528
% of M+1+| Resource % 17 32 55
Copper Eq. Grade % 0.72 0.83 0.84
Copper Grade % 0.38 0.46 0.46
Gold Grade oz/ton 0.012 0.011 0.011
Molybdenum Grade ppm 182 214 243
Copper Recovery % 86.6 87.9 88.4
Gold Recovery % 71.5 71.3 71.2
Molybdenum Recovery % 84.8 87.9 89.4
Copper Equivalent Recovered Milb 24,483 54,129 96,357
Copper Recovered Mib 12,944 30,494 53,437
Gold Recovered k oz 16,391 30,307 50,133
Molybdenum Recovered M b 616 1,420 2,835
Peak Annual Copper Recovered M Ib 822 1,157 1,096
Peak Annual Gold Recovered k oz 1,038 1,127 1,088
Peak Annual Molybdenum Recovered M Ib 43 56 62
Avg Annual Copper Recovered M Ib 518 678 685
Avg Annual Gold Recovered k oz 656 673 643
Avg Annual Molybdenum Recovered M Ib 25 32 36
26% Cu Concentrate Produced k dmt 22,582 53,200 93,225
52% Mo Concentrate Produced k dmt 537 1,239 2,473

Note: By prescribed definition, “Mineral Resources” do not have demonstrated economic viability. Measured and Indicated
Resources are that part of a mineral resource for which quantity and grade can be estimated with a level of confidence sufficient
to allow the application of technical and economic parameters to support mine planning and evaluation of the economic
viability of the project. Inferred Mineral Resources are that part of a mineral resource for which quantity and grade can be
estimated on the basis of geological evidence and limited sampling and reasonably assumed, but not verified, geological and
grade continuity. Inferred Mineral Resources are considered too speculative to allow the application of technical and economic
parameters to support mine planning and evaluation of the economic viability of the project. The mineral resources fall within a
volume or shell defined by long-term metal price estimates of USs$2.50/Ib for copper, US$goo/oz for gold and US$25/1b for
molybdenum.
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1.1.10 FINANCIAL RESULTS

Economic valuations of the three development cases presented in this Preliminary Assessment are
expressed in US dollars in real terms. The valuation date on which the NPV, IRR and other financial
results are based is at the commencement of project construction.

Long-term and current prevailing metal prices applied to the financial model for each of the
development cases are outlined in Table 1.1.2.

Table 1.1.2 Pebble Project — Metal Price Assumptions

Copper $/Ib 2.50 4.00
Gold $/oz 1,050 1,350
Molybdenum $/Ib 13.50 15.00
Silver $/oz 15.00 28.00
Rhenium $/kg 3,000 3,000
Palladium $/oz 490 490

Annual cash flows are calculated and subsequently discounted at a rate of 7%. Market convention
generally uses a discount rate of 8% for copper and other base metal projects and 5% for gold and
other precious metal projects. Given the large contribution of gold to total revenue at the Pebble
Project, a 7% blended discount rate has been selected by Wardrop and is considered appropriate for
discounting the Pebble Project cash flows for discounted cash flow analysis purposes.

The discounted cash flow analysis for each of the three development cases provided below considers:
e annual recovered metal production statistics, incorporating tonnage milled, head grades and

recoveries;

e long-term metal prices for copper, gold, molybdenum, silver, rhenium and palladium as
above, adjusted to realize price levels by applying smelting, refining and concentrate transport
charges;

e fixed and variable operating costs; and

e initial and sustaining capital costs.

Based on these inputs and considerations, the economic valuation for each of the three Pebble Project
development cases at long-term metal prices are summarized below:

The 25-Year IDC Case achieves a pre-tax NPV of $3.8 billion, a pre-tax IRR of 13.4% and a payback
period of 6.5 years.

The 45-Year Reference Case achieves a pre-tax NPV of $6.1 billion, a pre-tax IRR of 14.2% and a payback
period of 6.2 years.
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The 78-Year Resource Case achieves a pre-tax NPV of $6.8 billion, a pre-tax IRR of 14.5% and a payback
period of 6.1 years.

The Pebble Project Financial Summary is outlined in Table 1.1.3. Financial results are also shows at
current prevailing metal prices.

Table 1.1.3 Pebble Project — Summary Financial Results — All Cases

Mine Life years 25 45 78
Mining Method Open Pit Open Pit Open Pit
Initial Capital $M 4,695 4,695 4,695
LOM Sustaining Capital $M 3,204 6,140 11,727
LOM NSR $M 54,637 120,197 213,970
NSR Per Ton $/ton 27.45 31.91 32.78
LOM Operating Cost $M 22,208 43,489 96,063
Operating Cost Per Ton $/ton 11.16 11.55 14.72
C1 Copper Cost $/Ib -0.10 -0.11 0.21
LOM Pre-Tax Net Cash Flow $M 20,123 55,278 87,329
Long-term Metal Prices

Pre-Tax NPV at 7% $M 3,837 6,129 6,812
Pre-Tax IRR % 13.4% 14.2% 14.5%
Pre-Tax Payback years 6.5 6.2 6.1
Current Prevailing Metal Prices

Pre-Tax NPV at 7% $M 11,410 15,709 16,864
Pre-Tax IRR % 22.6% 23.2% 23.3%
Pre-Tax Payback years 3.2 3.2 3.2
Notes:

Long-term metal prices used for the financial analysis were $2.50/1b for copper, $1050/0z for gold, $13.50/1b for molybdenum
and $15.00/0z for silver. Current prevailing metal prices used for the financial analysis were $4.00/1b for copper, $1350/0z for
gold, $15.00/1b for molybdenum and $28.00/0z for silver.

Pre-tax results are before income taxes but after NPI royalty and local production taxes.

Ci1 Copper Cost is Copper Cash Cost (Operating Costs plus Realization Costs) after by-product credits.

By prescribed definition, “Mineral Resources” do not have demonstrated economic viability. Measured and Indicated Resources
are that part of a mineral resource for which quantity and grade can be estimated with a level of confidence sufficient to allow
the application of technical and economic parameters to support mine planning and evaluation of the economic viability of the
project. Inferred Mineral Resources are that part of a mineral resource for which quantity and grade can be estimated on the
basis of geological evidence and limited sampling and reasonably assumed, but not verified, geological and grade continuity.
Inferred Mineral Resources are considered to be too speculative to allow the application of technical and economic parameters
to support mine planning and evaluation of the economic viability of the project. The mineral resources fall within a volume or
shell defined by long-term metal price estimates of US$2.50/Ib for copper, US$9o0/0z for gold and US$25/1b for molybdenum.

NORTHERN DYNASTY FINANCIAL RESULTS

Under the terms of the Pebble Limited Partnership Agreement, Anglo American is required to elect to
continue its staged investment of $1.425 to $1.5 billion in staged investments in order to retain its 50%
interest in the Pebble Project. If a feasibility study for the Pebble Project is completed after 2011, Anglo
American’s overall funding requirement increases from $1.425 billion to $1.5 billion. A significant
proportion of this earn-in contribution is expected to be applied to initial capital costs to construct the
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mine, thereby reducing Northern Dynasty’s capital requirement to maintain its 50% interest in the
project.

In order to calculate an NPV and IRR estimate for Northern Dynasty’s 50% interest in the Pebble
Project under this earn-in scenario, it is necessary to adjust Northern Dynasty’s share of initial capital
costs. For the purpose of this calculation, it is assumed that $1 billion of Anglo American’s current
funding commitment will be applied to the Pebble Project’s capital cost for construction.

Based on the same financial inputs and considerations described in the ‘Financial Results’ section
above, as well as Northern Dynasty’s reduced capital requirements, the economic valuation of
Northern Dynasty’s interest in each of the three development cases are summarized below:

The 25-Year IDC Case achieves a pre-tax NPV of $2.4 billion, a pre-tax IRR of 17.3% and a payback
period of 4.9 years for Northern Dynasty’s interest.

The 45-Year Reference Case achieves a pre-tax NPV of $3.6 billion, a pre-tax IRR of 18.0% and a
payback period of 4.7 years for Northern Dynasty’s interest.

The 78-Year Resource Case achieves a pre-tax NPV of $3.9 billion, a pre-tax IRR of 18.4% and a payback
period of 4.6 years for Northern Dynasty’s interest.

The Northern Dynasty financial results for the Pebble Project are outlined in Table 1.1.4

Table 1.1.4 Northern Dynasty — Summary Financial Results — All Cases

Mine Life years 25 45 78
Mining Method Open Pit Open Pit Open Pit
Long-term Metal Prices

Pre-Tax NPV at 7% $M 2,403 3,550 3,891
Pre-Tax IRR % 17.3% 18.0% 18.4%
Pre-Tax Payback years 4.9 4.7 4.6
Current Prevailing Metal Prices

Pre-Tax NPV at 7% $M 6,190 8,339 8,917
Pre-Tax IRR % 29.5% 30.2% 30.4%
Pre-Tax Payback years 2.7 26 2.6
Notes:

Long-term metal prices used for the financial analysis were $2.50/1b for copper, $1,050/0z for gold, $13.50/1b for molybdenum,
and $15.00/0z for silver. Current prevailing metal prices used for the financial analysis were $4.00/1b for copper, $1,350/0z for
gold, $15.00/1b for molybdenum, and $28.00/0z for silver.

Pre-tax results are before income taxes but after NPI royalty and local production taxes.

By prescribed definition, “Mineral Resources” do not have demonstrated economic viability. Measured and Indicated Resources
are that part of a mineral resource for which quantity and grade can be estimated with a level of confidence sufficient to allow
the application of technical and economic parameters to support mine planning and evaluation of the economic viability of the
project. Inferred Mineral Resources are that part of a mineral resource for which quantity and grade can be estimated on the
basis of geological evidence and limited sampling and reasonably assumed, but not verified, geological and grade continuity.
Inferred Mineral Resources are considered to be too speculative to allow the application of technical and economic parameters
to support mine planning and evaluation of the economic viability of the project. The mineral resources fall within a volume or
shell defined by long-term metal price estimates of US$2.50/Ib for copper, US$go0/oz for gold and US$25/1b for molybdenum.
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PEBBLE PROJECT FINANCIAL RESULTS

Pre-tax cash flows for the Pebble Project for the 45-year Reference Case are illustrated in Figure 1.1.6
for both long-term and current prevailing metal prices.

Figure 1.1.6  Pebble Project — 45-year Reference Case Pre-Tax Cash Flows
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Production of 26% copper-gold concentrate, along with copper and gold metal, for the 45-year
Reference Case is shown in Figure 1.1.7.

Figure 1.1.7  Pebble Project — 45-year Reference Case Copper-Gold Concentrate Production
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Gold in doré production from the gold plant is shown in Figure 1.1.8.

Figure 1.1.8 Pebble Project — 45-year Reference Case Gold in Doré Production
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The production of 52% molybdenum concentrate and molybdenum metal for the 45-year Reference
Case are shown in Figure 1.1.9.

Figure 1.1.9 Pebble Project — 45-year Reference Case Molybdenum Concentrate Production
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Annual production tonnages and strip ratio for the 4s5-year Reference Case are illustrated in
Figure 1.1.10.

Figure 1.1.10 Pebble Project — 45-year Reference Case Tons Milled and Strip Ratio
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1.2 LOCATION AND ACCESS

The Pebble deposit is located in southwest Alaska at latitude 59°53'45" N and longitude 155°17'44" W, as
shown in Figure 1.2.1. The project area is characterized by tundra, gently rolling hills (Figure 1.2.2) and
the absence of permafrost. Several periods of glaciation have rounded the topography and filled the
valley bottoms with glacial debris, moraines and lake-bottom sediments. The surface elevation over
the deposit ranges from 8oo to 1,200 ft amsl, while the surrounding mountains reach 3,000 to
4,000 ft amsl.

Year-round access to the Pebble Project is currently achieved via air travel from Anchorage to the
village of Iliamna, which is served by two 5,000-ft airstrips. The deposit area lies 17 miles to the
northwest of Iliamna and is accessed via helicopter, although local transportation infrastructure
includes paved roads and barging on Lake Iliamna.

The planned access route from the mine site to Cook Inlet parallels the north shore of Lake Iliamna
and follows similar terrain for approximately 50 to 60 road miles until reaching steeper hillsides near
the village of Pedro Bay. After crossing gentler terrain around the northeast end of Iliamna Lake, the
transportation route crosses the Chignit Mountains of the Aleutian Range to Cook Inlet.
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Figure 1.2.1  Pebble Project Location — Southwest Alaska
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Figure 1.2.2  Drill Rig over the Pebble Deposit
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The climate in the deposit area is transitional. It is more continental in winter because of frozen water
bodies and sea ice in Bristol Bay and more maritime in summer due to the influence of the open water
of Iliamna Lake and, to a lesser extent, the Bering Sea and Cook Inlet. Mean monthly temperatures
range from about 55°F (13°C) in July/August to 2°F (-17°C) in March.

The Pebble Project area is isolated and sparsely populated. It lies almost completely within the Lake
and Peninsula Borough, which has a population of about 1,500 persons in 17 communities. The nearest
communities are located 17 - 19 miles to the southeast (Iliamna and Newhalen) and northeast
(Nondalton) of the Pebble deposit. Pedro Bay lies some 40 miles east along the road route to the port.
None of the local villages has more than 250 full-time residents.

1.3 TENURE, SURFACE RIGHTS AND AGREEMENTS

Northern Dynasty holds indirect interests in 592 mi* (378,600 acres) of mineral claims in southwest
Alaska (see Figure 1.3.1). These include:

e 2,043 claims covering 330 mi® (210,840 acres) held by the Pebble Partnership through
subsidiaries Pebble East Claims Corporation and the Pebble West Claims Corporation
(including the Pebble deposit);

e o5 claims covering 24 mi’ (15,200 acres) held by a wholly-owned subsidiary of Northern
Dynasty;

e 542 claims covering 136 mi* (86,720 acres) held by Full Metal Minerals (USA) Inc., which the
Pebble Partnership may acquire; and

e 428 mineral claims covering 102.9 mi* (65,840 acres) held by Liberty Star Uranium and Metals
Corp., in which Northern Dynasty has entered into an agreement to earn an interest.

The Pebble Partnership is acquiring the right to earn a 60% interest in Full Metal’s mineral claims by
incurring exploration expenditures of at least $3 million over three years, plus other considerations.
The Pebble Partnership will also have the right to purchase certain claims outright.

Northern Dynasty has the right to earn a 60% interest in Liberty Star’s mineral claims by incurring
exploration expenditures of $10 million over six years.

State of Alaska assessment requirements and rental fees for 2010 have been met for all noted mineral
claims.

Neither Northern Dynasty nor the Pebble Partnership holds surface rights. Surface rights are acquired

from the State of Alaska once areas required for mine development have been determined and permits
awarded. None of the listed properties presents environmental liabilities.
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Figure 1.3.1 Pebble Property Claim Map
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1.4 GEOLOGY AND EXPLORATION

1.4.1 HisTORY

In the mid-1980s, Cominco began reconnaissance exploration in the Pebble region, leading to the
discovery of both the Sill prospect and the Pebble discovery outcrop. Drilling on the Pebble deposit
began in 1988 and continued through 1997 with a total of 117 holes completed totalling 62,930 ft.
During this time, baseline environmental, engineering, and preliminary economic studies were
initiated.
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Since 2001 Northern Dynasty and subsequently the Pebble Partnership have staked additional claims,
conducted further geochemical and geophysical surveys and completed 698,296 ft of drilling
delineating the Pebble deposit, as well as 169,151 ft of drilling elsewhere on the property. This work has
resulted in a significant expansion of the western portion of the Pebble deposit, and the discovery of a
higher-grade zone to the east. Extensive engineering, baseline environmental studies and stakeholder
engagement work has been ongoing during this time.

1.4.2 GEOLOGY

Southwest Alaska is composed of an assemblage of northeast-trending tectonostratigraphic terranes
that amalgamated southward in response to long-lived, northeast- to northwest-directed subduction,
beginning in the Late Paleozoic (Goldfarb, 1997). The Pebble district is located within the Kahiltna
Terrane, just northwest of its contact with the Peninsular Terrane to the southeast. This part of the
Kahiltna is dominated by Late Jurassic to Early Cretaceous basinal turbidites, which were deposited in
a narrow basin aligned with the subduction suture zone against the continental (Alaska) side of the
Wrangellia volcanic arc terrane. The Wrangellia and Kahiltna terranes docked to Alaska in the
Cretaceous Period.

The Pebble property comprises Jura-Cretaceous to Eocene igneous and sedimentary rocks
(Figure 1.4.1). Jura-Cretaceous flysch and interbedded mafic to intermediate volcanic flows and tuffs
were intruded at about 96 Ma by subalkalic diorite and granodiorite sills along with alkalic pyroxenite,
monzodiorite, monzonite and syenomonzonite. Granodiorite of the Kaskanak batholith was emplaced
at about 9o Ma, accompanied by smaller, coeval bodies of granodiorite which are related to at least
some stages of porphyry copper-gold-molybdenum and other styles of intrusion-related mineralization
in the eastern part of the district, including the Pebble deposit. The district was subjected to extensive
erosion, and sedimentary and volcanic strata were deposited sometime between about 89 and 65 Ma.
Eocene (~46 Ma) volcanic rocks overlie the older units. Low-lying parts of the district are covered by
thin fluvio-glacial sediments.

The Pebble deposit is a calc-alkalic copper-gold-molybdenum porphyry deposit which formed in
association with granodiorite intrusions emplaced at about go Ma. The deposit comprises the
contiguous Pebble West and Pebble East zones. Mineralization is associated with several coalescing
hydrothermal centres formed around small granodiorite stocks which intruded Jura-Cretaceous flysch,
diorite and granodiorite sills, and alkalic intrusions and associated breccias. Pebble West extends to
surface. Mineralization in the Pebble East zone occurs within a granodiorite stock, and in surrounding
flysch cut by granodiorite sills, and is overlain by east-thickening, post-mineralization volcanic and
sedimentary strata. The mineralization at Pebble East is deeper and higher grade than that in Pebble
West (Figure 1.4.2).
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Figure 1.4.1  District Geology of the Pebble Project

N M’é‘
A

GEOLOGY
QUATERNARY
| Gravel Cover
TERTIARY

~ |== volcanic and
Deposit Sedimentary
Rocks

CRETACEOUS

Intrusive Breccia

Quartz-Sericite-
Pyrite Altered Unit

ASKANAK/ D\ &L
BATHOLIT ‘
&
BV,

Granodiorite

A
% (|
[ Diorite
B Syenite
/ [ Pyroxenite
) Quartz Monzonite
Mineralized System [ Gabbro

‘ | ) 89km*
%’) % JURASSIC TO CRETACEOUS
W' [ Hornfelsed Sediments
PEBB /
\

5 kilometres
]

3 miles

A

Figure 1.4.2 Pebble Deposit East-West Cross Section

ELEVATION (feet)

T 2000"

West

East

ZG1 FAULT
ZG2 FAULT

ALKALICINTRUSION
& BRECCIA COMPLEX
UNDIFFERENTIATED

~ -2000'

t- -3000"

L -4000'

1056140100-REP-R0001-00

Northern Dynasty Minerals Ltd.

Page 22 Preliminary Assessment of the Pebble Project, Southwest Alaska




<
ATeTA ROP (\T\Q Northern Dynasty Minerals Ltd.

143 MINERALIZATION

Mineralization in the Pebble East and Pebble West zones precipitated during formation of early
K-silicate alteration and associated quartz-sulphide veins. Additional gold-copper mineralization
precipitated in the eastern part of Pebble East during a structurally-controlled overprint by advanced
argillic alteration. Mineralization is dominated by hypogene pyrite, chalcopyrite and molybdenite.
Bornite is also an important component in some parts of the Pebble East zone. The Pebble West zone
has a thin, volumetrically subordinate zone of supergene mineralization and a very minor zone of
oxide mineralization. The Pebble East zone contains only hypogene mineralization.

Copper-gold-molybdenum mineralization, as currently known, extends over an east-west elongated
area of 2.8 x 1.9 mi (4.9 x 3.3 km), and to a depth of 2,000 ft (610 m) in the Pebble West zone and to at
least 5,000 ft (1,525 m) in the Pebble East zone (Figure 1.4.3 and Figure 1.4.4). Mineralization in the
Pebble East zone remains open to the east, north and south. A much larger zone of strong alteration
and low-grade mineralization extends north, south and west of the known Pebble deposit.

Mineralization in the Pebble West zone is mostly hypogene but also includes minor oxide (leached)
and supergene zones. The leached zone forms a cap at the top of the Pebble West zone and is
generally less than 100 ft thick. In general, most copper has been leached, whereas gold remains
essentially intact. Locally, very minor malachite, chrysocolla, native copper and/or other secondary
copper minerals are present. This zone immediately overlies a supergene zone, which can be several
hundred feet thick and contains variable amounts of chalcocite, covellite and relict hypogene
chalcopyrite. Mineralization in the Pebble East zone is entirely hypogene, without evidence of leaching
or paleo-supergene effects below the unconformity with the cover sequence. There is no supergene
mineralization in Pebble East below the Tertiary unconformity and non-mineralized overlying rocks.

The vast majority of mineralization in both the Pebble West and Pebble East zones is hypogene. There
are two distinct assemblages of hypogene mineralization - chalcopyrite-dominated hypogene and
replacement bornite hypogene. The chalcopyrite-dominated hypogene is the most common hypogene
mineral assemblage and occurs in all but certain parts of the Pebble East zone, as described below. It
contains chalcopyrite as the only significant copper mineral. The second type of hypogene
mineralization occurs in the upper part of the south half of the Pebble East zone. In this portion of the
deposit, the chalcopyrite-dominated hypogene mineralization which precipitated during early K-
silicate alteration has been partially replaced by a variable assemblage of hypogene bornite, digenite,
covellite, tennantite-tetrahedrite and/or minor enargite related to advanced argillic alteration.
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Figure 1.4.3  Plan View of Relative Mineralization Concentration of the Pebble Deposit
(Grade Calculated as CuEQ)
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1.4.4 EXPLORATION HISTORY AND TARGETS

Numerous compelling exploration targets exist within the Pebble property claim boundary.
Immediately adjacent to the Pebble deposit and east of the resource bounding ZGi fault is the high-
grade intersection in drill hole 6348 (949 ft at 1.92% CuEQ comprised of 1.24% Cu, 0.74 g/t Au, and
0.042% Mo; see Table 1.6.1 for details of CuEQ calculations.). The area to the east of this intersection
remains completely open (Figure 1.4.5).

Figure 1.4.5 East-West Section across DDH 6348
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Outside of the Pebble deposit, two seasons of exploration drilling have identified numerous zones of
copper, gold, molybdenum and silver mineralization on the property. These include the ‘No. 1’ gold
showing, the ‘25 zone’, the ‘52 Porphyry zone’, the ‘308 Porphyry zone’, the ‘37 Skarn zone’ and the ‘65
zone’. In addition, several zones of strong alteration and elevated levels of copper-molybdenum or
gold-zinc-silver indicate new separate porphyry style mineralizing centres have been intersected.
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Geological, geochemical and geophysical surveys have been conducted in the Pebble Project area by
Cominco between 1985 and 1997, by Northern Dynasty between 2001 and 2007, and since mid-2007 by
the Pebble Partnership. The property has been mapped geologically at a scale of 1:10,000, and a
detailed map based on drill hole data has been constructed for the Pebble deposit area.

Figure 1.4.6  Pebble Property Mineral Occurrences and IP Map
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Dipole-dipole IP surveys covering 95 line-miles (153 km) have been completed on the property since
1988. A broad chargeability anomaly covering 35 mi* (91 km®) and comprised of 11 distinct higher
chargeability centres encompasses known mineralization on the property. Ground and airborne
magnetometer surveys have also been completed over the property, as well as a magnetotelluric
survey. The magnetotelluric survey was undertaken in 2007 and covered a total of 2,386 line-miles
(3,840 km) in two flight block configurations:

e aregional block covering an area of about 19 x 7.5 mi (30 x 12 km) at a line spacing of 0.9 miles
(1.5 km);
e a more detailed block which covered the Pebble property using a line spacing of 820 ft
(250 m); and,
e In 2010, a 6,452 line-km airborne ZTEM and magnetometer geophysics was completed.
1056140100-REP-R0001-00
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A total of 7,337 geochemical samples were collected by Cominco between 1988 and 1995. Northern
Dynasty collected an additional 1,026 soil samples between 2001 and 2003. These sampling programs
have outlined high-contrast, coincident anomalies in gold, copper, molybdenum and other metals in
an area that measures g km (5.6 mi) north-south by up to 4 km (2.5 mi) east-west, with strong but
smaller anomalies in several outlying zones. No geochemical surveys have been completed since 2003.

1.5 DRILLING, SAMPLING AND DATA VERIFICATION

1.5.1 DRILLING

Extensive drilling has taken place at the Pebble Project over 15 different years. A total of 948,638 ft
(289,145 m) has been drilled in 1,158 holes on the Pebble property to October 2010 as summarized in
Table 1.5.1.

Reconnaissance exploration by Cominco in the Pebble area in 1986 was a continuation of regional
exploration initiated in the mid-1980s. Examination and sampling of several color anomalies in 1987
yielded the Pebble discovery outcrop, which was of uncertain affinity. The 1988 exploration program
included the drilling of 24 diamond drill holes at the Sill epithermal gold prospect, soil sampling,
geological mapping and the drilling of two diamond drill holes on the Pebble target. Work continued
in 1989, with an expanded soil sampling program, an IP survey and the completion of 12 diamond drill
holes at the Pebble target and 15 additional holes at the Sill prospect. Although limited in scope, the IP
survey displayed a response characteristic of a large porphyry copper system. This interpretation was
validated by subsequent drilling at the Pebble target, which intercepted long intervals of porphyry-
style copper and gold mineralization. In 2004, drilling by Northern Dynasty identified a significant,
new porphyry centre on the eastern side of the Pebble deposit (the Pebble East zone) beneath a cover
of non-mineralized Tertiary rocks that becomes progressively thicker to the east.

All drill collars have been surveyed using either differential GPS or total station measurements, and a
digital terrain model for the site has been generated by photogrammetric methods. All post-Cominco
drill holes have been surveyed down hole, typically using a single shot magnetic gravimetric tool. A
total of 940 holes are drilled vertically (-go degrees) and 218 are inclined from -42 to -85 degrees at
various azimuths.

Table 1.5.1 Summary of Drilling in the Pebble Region to October 2010

Cominco Pebble Deposit 117 62,930 19,181
Cominco Rest of Property 47 12,811 3,905
Northern Dynasty /Pebble Partnership Pebble Deposit 484 698,296 212,841
Northern Dynasty /Pebble Partnership Rest of Property 503 169,151 51,557
FMM Rest of Property 7 5,450 1,661
Total 1,158 948,638 289,145
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Figure 1.5.1  Location of Drill Holes — Pebble Region
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Of the core drilled since 2002, 52% is 2.5” (63.5 mm) HQ, 38% is 1.875” (47.6 mm) NQ and 10% is 3.35”
(85 mm) PQ diameter. Core recovery is generally very good. As measured since 2004 on a drill run
basis, it averages 98% for Cretaceous rocks used in the mineral resource estimate. Almost 70% of
Cretaceous rock intervals in the study have core recoveries of 100%. Overburden in delineation and
infill drill holes is typically drilled by tricone bit with no core recovery; however, overburden is
recovered by triple-tube coring in some engineering holes. A relatively small amount of reverse
circulation drilling has been undertaken in certain hydrology monitoring holes.

1.5.2 SAMPLING METHOD AND APPROACH

Core logging and processing are carried out in a secure compound at the Pebble Project site office in
[liamna by, or under the supervision of, site geologists and/or engineers. Core processing includes the
recording of geological parameters, including rock type, alteration, veins, mineralization and structure;
geotechnical data on fractures, joints, veins, faults, RQD, rock hardness and related physical
characteristics; density measurements approximately every 100 ft (30 m); and photography of each box
of drill core.
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All Cretaceous core intervals since 2002 and all Tertiary waste rock intervals drilled and recovered
since early 2004 have been sampled and assayed. Samples of Cretaceous drill core have been taken by
sawing the core in half lengthwise and typically average 10 ft (3 m) in length. Tertiary waste rock
samples and some Cretaceous samples from metallurgical drill holes have generally been taken by a
20% off-centre saw method. Tertiary samples typically range up to 20 ft (6.1 m) in length. All samples
are sent to independent third-party laboratory ALS Minerals (formerly Chemex) for preparation and
analysis, except in 1997 and 2003 when they were sent to Cominco Exploration Research and SGS
Minerals laboratories respectively. The core remaining after sampling for geochemical analysis is
archived in a secure compound located near the logging facility.

1.5.3 SAMPLE PREPARATION, ANALYSIS AND SECURITY

As the Pebble Project has progressed, chemical analysis methods, quality assurance and quality control
(QA/QC) and sample security procedures have also progressed to meet industry standards of the day.

Drill core is boxed and depth markers inserted at the drill site. The core is transported daily from the
drill rig by helicopter to a secure compound adjacent to the Iliamna airport, where core is logged and
sampled. Since 2002, split core samples have been shipped by air charter from Iliamna to Anchorage,
and then by commercial air freight to Fairbanks where it is delivered to the sample preparation
laboratory. After preparation, samples are shipped by commercial air freight to the analytical
laboratory.

The following protocol for preparation of samples for analysis has been in place since 2004:

e dry, weigh and crush entire sample to 70% <10 mesh (2 mm), split either a 1,000 g (Cretaceous)
or 250 g (Tertiary) sub-sample and pulverize to 95% <200 mesh (75 pm).

Similar sample preparation procedures were employed prior to 2004. Since 2002, copper,
molybdenum, silver and several additional elements have been determined by multi-element analysis
by ICP-AES/MS after acid digestion. Prior to 2002, Cominco used a combination of single element
Aqua Regia digestion AAS determinations and multi-element ICP-AES. In all cases, fire assay, with
AAS or gravimetric finish, has been used for the determination of gold.

154 DATA VERIFICATION

Northern Dynasty implemented and maintained an effective QA/QC system consistent with industry
best practice. This system has been continuously maintained under the Pebble Partnership. This
program is in addition to the QA/QC procedures used internally by the analytical laboratories.

Since 2004, the Pebble QA/QC program has been overseen by independent specialist consultants
providing ongoing monitoring, facility inspection and timely reporting on the performance of
standards, blanks and duplicates in the drill hole sampling and analytical program. The results of this
program indicate that analytical results are of a high quality suitable for use in detailed modelling and
resource evaluation studies.

Standard reference materials have been inserted into the Cretaceous rock sample stream in the field at
a rate of approximately one sample for every 20 since 2002. Standard performance has been monitored
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over time against the concentration of the control elements. In 2008, a set of ten matrix-matched
certified reference materials were produced from Pebble drill core rejects specifically for the purpose of
analytical control of copper, gold, molybdenum and silver. These Pebble specific standards have been
in use since 2009.

Random duplicate samples have been taken since 1989 for inter-laboratory (or intra-laboratory)
duplicate analysis. From 2004 onward, the samples to be duplicated have been split from the coarse
reject at a rate of one sample in 20 by ALS Minerals in Fairbanks and forwarded to Acme Analytical in
Vancouver for pulverization and analysis by similar methods to those used by the primary laboratory.
The approximately 2,000 coarse reject, inter-laboratory duplicate assay results from 2004 to 2009
match reasonably well; the correlation coefficients are 0.96 for gold, 0.98 for copper and 0.98 for
molybdenum.

Density measurements have been made at 100 ft (30 m) intervals within continuous rock units by the
water submersion method since 2003.

During the 2008 and 2009 field seasons, all holes drilled at the Pebble Project since inception in 1988
were resurveyed to obtain a complete set of consistently acquired collar survey data. The re-surveys
were taken to the top of tundra over the centre of the drill hole. Where a drill hole could not be
located, the resurveyed coordinate was taken at the original drill collar location and the elevation re-
established in the new system.

Compiled drill data has been subject to validation and verification reviews since 2001. This includes
work done independently by Norwest in 2004, on an ongoing basis between 2002 and 2009 by
Northern Dynasty and the Pebble Partnership, and through independent analytical monitoring by
consultants since 2004.

A significant amount of diligence and analytical QA/QC for copper, gold and molybdenum has been
completed on samples used in the February 2010 mineral resource estimate. This work indicates that
the copper, gold and molybdenum analytical results are acceptable for use in geological and resource
modelling of the Pebble deposit.

Wardrop believes that the copper, gold and molybdenum analytical results are acceptable for use in
geological and resource modelling for the Pebble deposit.
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Figure 1.5.2  Location of Drill Holes — Pebble Deposit Area

1.6 MINERAL RESOURCE ESTIMATION AND HISTORY

Initial estimates of mineral resources within the Pebble deposit were made by Cominco. Subsequently,
Northern Dynasty reported mineral resource estimates for the Pebble West zone based on work
undertaken in 2002, 2003 and 2004, and for the Pebble East zone based on work undertaken in 2005
and 2006. Northern Dynasty also reported a mineral resource estimate for the Pebble East zone based
on work undertaken by the Pebble Partnership in 2007. In December 2008, an estimate of total
mineral resources for the entire Pebble deposit (including both Pebble East and Pebble West) was
announced based on drilling up to June 2008.

The current Pebble mineral resource estimate represents the culmination of seven years of geological
and geostatistical analysis and is based on drill data to September 2009. Principal economic metals
estimated into the blocks are copper, gold and molybdenum. The updated mineral resources are
reported within a defined volume at various cut-off grades (see Table 1.6.1).
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Table 1.6.1 Current Pebble Project Resources (February, 2010)

Cut-off \

(% CuEQ) CuEQ (%) Mt Cu(%) Au(g/t) Mo(ppm) Cu(Blb) Au(Moz) Mo (Blb) CuEQ (Blb)
Measured
0.30 0.65 527 0.33 0.35 178 3.8 5.9 0.21 7.6
0.40 0.66 508 0.34 0.36 180 3.8 5.9 0.20 7.4
0.60 0.77 277 0.40 0.42 203 2.4 3.7 0.12 4.7
1.00 1.16 27 0.62 0.62 301 0.4 0.5 0.02 0.7
Indicated
0.30 0.80 5,414 0.43 0.35 257 51.3 60.9 3.07 95.5
0.40 0.85 4,891 0.46 0.36 268 49.6 56.6 2.89 91.7
0.60 1.00 3,391 0.56 0.41 301 41.9 447 2.25 74.8
1.00 1.30 1,422 0.77 0.51 342 241 23.3 1.07 40.7
Measured + Indicated
0.30 0.78 5,942 0.42 0.35 250 55.0 66.9 3.28 102.2
0.40 0.83 5,399 0.45 0.36 260 53.6 62.5 3.09 98.8
0.60 0.98 3,668 0.55 0.41 293 445 48.3 2.37 79.2
1.00 1.29 1,449 0.76 0.52 341 24.3 24.2 1.09 41.2
Inferred
0.30 0.53 4,835 0.24 0.26 215 25.6 40.4 2.29 56.5
0.40 0.66 2,845 0.32 0.30 259 20.1 27.4 1.62 414
0.60 0.89 1,322 0.48 0.37 289 14.0 15.7 0.84 259
1.00 1.20 353 0.69 0.45 379 5.4 5.1 0.29 9.3

Note 1: Copper equivalent calculations for this resource estimate used metal prices of US$1.85/Ib for copper, US$g902/0z for gold
and US$12.50/1b for molybdenum, and metallurgical recoveries of 85% for copper 69.6% for gold, and 77.8% for molybdenum in
the Pebble West area and 89.3% for copper, 76.8% for gold, 83.7% for Mo in the Pebble East area. Revenue is calculated for each
metal based on grades, recoveries and selected metal prices: accumulated revenues are then divided by the revenue at 1% Cu.
Recoveries for gold and molybdenum are normalized to the copper recovery as shown below:

CuEQ (Pebble West) = Cu % + (Au g/t x 69.6%/85% x 29.00/40.79) + (Mo % x 77.8%/85% x 75.58/40.79)
CuEQ (Pebble East) = Cu% + (Au g/t x 76.8%/89.3% x 29.00/40.79)+ (Mo % x 83.7%/89.3% x 5.58/40.79)

Note 2: By prescribed definition, “Mineral Resources” do not have demonstrated economic viability. Measured and Indicated
Resources are that part of a mineral resource for which quantity and grade can be estimated with a level of confidence sufficient
to allow the application of technical and economic parameters to support mine planning and evaluation of the economic
viability of the project. Inferred Mineral Resources are that part of a mineral resource for which quantity and grade can be
estimated on the basis of geological evidence and limited sampling and reasonably assumed, but not verified, geological and
grade continuity. Inferred Mineral Resources are considered to be too speculative to allow the application of technical and
economic parameters to support mine planning and evaluation of the economic viability of the project. The mineral resources
fall within a volume or shell defined by long-term metal price estimates of US$2.50/1b for copper, US$g00/0z for gold and
USs$25/1b for molybdenum.

Note 3: For bulk underground mining, cut-offs such as 0.60% CuEQ), are typically used for porphyry deposit bulk underground
mining operations at copper porphyry deposits located around the world. A 0.30% CuEQ cut-off is considered to be comparable
to that used for porphyry deposit open pit mining operations in the Americas. All mineral resource estimates and cut-offs are

subject to a feasibility study.

Note 4: CIM definitions were followed for classification of Mineral Resources
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For the current resource model, the Pebble deposit has been partitioned into domains of like statistical
characteristics based on grade, lithology and alteration for copper, Au and Mo. These domains have
then been modified by:

e the East/West-trending, post-ore ZE normal fault which displaces mineralized Cretaceous
rock up to 1,000 ft sub-vertically;

e the unconformity surface marking the boundary between the Cretaceous and overlying
unmineralized Tertiary rock;

e a North-South-trending ‘East-West Divide,” which marks a slight change in the dip of the
mineralized package; and,

e in the case of copper only, a volume encompassing leached material and a volume
encompassing supergene material.

All domains, with the exception of the East-West Divide, are respected as hard boundaries for sample
search strategies and block interpolation.

Raw drill hole data has been capped using outlier analysis, and composited and coded to 50 ft lengths
within domain boundaries. Variograms have been constructed for each domain and modelled using
Supervisor® software. Copper, gold and molybdenum grades have been interpolated into 75 ft x 75 ft x
50 ft blocks by ordinary kriging using a three pass approach in which search ranges are successively
increased. Grades and other metrics have also been estimated into the model for metallurgical,
comminution or environmental purposes.

Estimated blocks have been assigned a provisional mineral resource classification based largely on
average distance to drill holes. Criteria for assignment are as follows:

e blocks within 600 ft laterally and 300 ft vertically from a drill hole have been provisionally
classed as Inferred;

e blocks for which the average distance to the nearest three holes is less than or equal to 500 ft
have been provisionally classed as Indicated; and

e blocks for which the average distance to the nearest three holes is less than or equal to 250 ft
have been provisionally classed as Measured.

Classifications have been manually adjusted to eliminate isolated blocks of one classification
surrounded by blocks of another. Wireframe models have been constructed which enclose the main
volumes of each classification, and these wireframes have been used to assign the class codes within
them.

A rigorous test of the potential for economic extraction has been applied to the mineralization in the

form of a pit optimization study. Those blocks not contained within this volume have been eliminated
from the resource tabulation.
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1.7 MINING

Open pit mining plans have been prepared for each of the three Pebble Project development cases
presented in this Preliminary Assessment, including the 25-year IDC Case, the 45-year Reference Case
and the 78-year Resource Case. These designs incorporate extensive geotechnical investigations and
include pre-production stripping, haul road locations and principal phases of mining. The starter pit
shells, as well as those for each of the development cases are shown in Figure 1.7.1.

Figure 1.7.1  Pit Shells for All Development Cases

25-YearIDCCase

Starter Pits 1E 1W

45-Year Reference Case

78-Year Resource Case

Beazing J18  Dip -38

Mine schedules have been developed for the life-of-mine in each development case, setting out
volumes of waste and ore mined, densities, tons, dilution, grades of contained metals (copper, gold,
molybdenum) and material hardness. A key aspect of these schedules is the annual plant throughput
tonnage, which is defined by the grindability of the ore. The rate of ore production in any given year is
derived by that tonnage which utilizes all available energy for which the plant has been designed
(909 GWh/a). The maximum processing rate has been limited to 275,000 tons per day as determined
by the SAG mill hydraulic limit. Accordingly, the annual production rate fluctuates over the mine life
as the hardness of the ore varies, particularly the amount of softer Pebble East ore increases. The
average production rate in the 25-Year IDC Case will be 218,000 tons per day, a figure which increases
to 229,000 tons per day in both the 45-year Reference Case and in the 78-year Resource Case.

Open pit mine schedules for the 25-year IDC Case, the 45-year Reference Case and the 78-year
Resource Case provide input to the financial analysis in this Preliminary Assessment; however,
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underground mining of the eastern portion of the Pebble deposit remains a viable development
option. Ongoing studies indicate that block caving is a feasible mining method for the higher-grade
resources in the Pebble East zone. Underground development schedules, production schedules and
capital and operating costs for a block cave mining rate of 150,000 tons per day have been prepared.

1.71 OPEN PIT MINING

OPEN PIT GEOTECHNICAL

Geotechnical investigations to aid in pit designs have been conducted at the Pebble Project site
between 2004 and 2008. These investigations include 215 drill holes, 320 test pits, 35 seismic lines and
an aerial photographic interpretation of the project site.

The slope geometry for an open pit mine can typically be described in terms of bench geometry, inter-
ramp slope angle and overall slope angle. An overall slope angle of 39° has been used for the pit
optimization.

For the 25-year IDC Case, mining will be initiated with progression through two phases - East and
West. Mining will continue in both areas until the final West pit bottom is reached; thereafter, mining
will continue in the East pit only. Subsequent pit phases have been designed for mining up to and
including the 45-year Reference Case and the 78-year Resource Case.

Figure 1.7.2  Cross Section Showing Open Pit Phase Sequence
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Figure 1.7.3  Open Pit Phase Sequence at 0 ft amsl
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OPEN PIT OPERATION AND EQUIPMENT

Key operating assumptions for open pit mining of the Pebble deposit include:

e 350 days of operation per year;

e two 12-hour shifts per day;

e two meal breaks per shift (one 40 minutes and one 20 minutes);
e five days per year lost due to adverse weather;

e autonomous trucking; and

¢ In Pit Crushing and Conveying (IPCC) starting in Year 16.

Estimates of total mining costs using a conventional drill, blast and truck-haul mining method with
400 ton trucks, 73 yd® shovels and 12.25" blasthole drills demonstrate a positive correlation between
increasing mine life and case value.

WASTE STOCKPILES AND TRUCK HAULAGE

Waste stockpiles at the Pebble Project will be located within 1,000 to 1,500 ft of the pit rim defined by
the 78-year Resource Case. Exceptions will be to the southeast due to higher topography and to the
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northwest where operational infrastructure is located. Haul roads for ore will exit from the north rim
of the pit, while haul roads for waste will exit from the north, east and south sides of the pit. The
western portion of the south dump will backfill the Pebble West open pit. Waste stockpiles will be
constructed as close as is practicable to the open pit to reduce the length of flat haul from the pit rim
to the start of the stockpile ramp.

Haulage profiles have been calculated and used for truck hour calculations in the open pit operating
cost estimates for the 25-year IDC Case and the 45-year Reference Case. Haulage profiles have not been
calculated for the 78-year Resource Case, but an additional mining cost of $0.50/ton has been applied
in the financial evaluation to accommodate greater haulage distances.

Assumptions for autonomous trucking performance and labour have been taken from information
available in the public domain and based on an estimate of future technology benefits being attained.

In Year 16 of the open pit mine life, a bench on 400 ft elevation provides an opportunity for the
installation of an IPCC station.

MAIN EQUIPMENT

Equipment requirements for the 25-year IDC Case and the 45-year Reference Case have been derived.
The relationship between strip ratio and equipment expenditures over time up to 45 years has been
used to forecast equipment costs for the 78-year Resource Case.

The main equipment requirements by year for the 45-year Reference Case are summarized in
Table 1.7.1.

Table 1.7.1 Main Equipment Requirements

Drills 12.25" 5 8 9 16 16 17 19 19 1M 6

Shovels 73 yd3 2 3 4 7 7 8 8 4 2
Hydraulic Shovels 53 yd3 1 2 2 3 3 3 2 2 1 1

Wheel Loaders 53 yd° 1 2 2 3 3 2 2 1 1

Autonomous Trucks 400 ton 11 21 30 82 88 104 130 158 84 48

The mining fleet will increase to match stripping ratio requirements to deliver scheduled ore to the
metallurgical plant in alignment with each of the development cases. The 45-year Reference Case has a
mining rate of approximately 1,000,000 tons per day between years 25 and 35. The value in applying
the IPCC technology to reduce the haul truck fleet in later years is apparent.
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EQUIPMENT SCHEDULE OF ACQUISITION

Equipment purchase schedules have been determined by the production schedule, equipment
productivity and equipment operating life cycles. The estimate was prepared using a just-in-time
approach.

OPEN PIT MINING COSTS

Capital Cost Estimate

The capital cost estimate for mining equipment is based on vendor quotes. Additional allowances have
been made for special modifications (e.g. Arctic package), transport and erection at site. Freight cost
from Seattle to site has been estimated and captured in the G&A section on a $/ton basis.

Additional capital for autonomous haul truck conversion has not been included. Currently,
autonomous haul trucks are produced and sold with the flexibility to be driven by an operator. The
unquantified savings from the expected removal of this capability are assumed to offset any additional
capital requirement.

Spare parts initial stock for all mining equipment has been included in the capital estimate and
calculated by applying an 8% value factor to the main and major ancillary equipment purchase value
for the first three years of the mining plan.

The capital expenditure cash flow for each of the three development cases in this Preliminary
Assessment has been estimated for each year of the mine life. Initial capital for mining equipment is
$247 million, excluding indirect costs and owners costs.

Operating Cost Estimate

Mining operating cost estimates have been prepared in detail for the 25-year IDC Case and the 45-year
Reference Case. For the 78-year Resource Case, two approaches have been taken to derive operating
costs: where costs remain fixed, average values derived from the 45-year Reference Case have been
used or escalated based on cost trends; where costs are clearly a function of a value, such as strip ratio,
this relationship has been used.

Table 1.7.2 shows the management labour complement.

Table 1.7.2 Operational Management Complement

Mine Management 1
Technical Services 39
Operations 19
Maintenance 17
Total 76
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The machine operator and maintenance staff complement reflects employees on payroll (as opposed to
on site) and aligns with a two-week-on/one-week-off shift schedule. The duration of each shift is
12 hours. The number of employees required to support a position is approximated at 3.12, and the
ratio of operator labour complement to maintenance labour complement is set at 1.5:1. Table 1.7.3
shows the mining operator and maintenance labour on payroll for the 45-year Reference Case.

Table 1.7.3 Operator and Maintenance Staff on Payroll

Yro Yr5 Yr10 Yri5  Yr20 Yr25‘Yr30‘Yr35 Yrao Yras

Operators 61 93 154 239 248 269 294 323 167 106
Maintenance | 62 95 159 288 299 332 378 438 230 147
Total 123 188 313 527 547 601 672 761 397 253

* The labour required to operate the IPCC system is not included in this estimate.

Summary

Mining operating costs are shown in Table 1.7.4 for the 45-year Reference Case. Estimated values are
real and undiscounted.

Table 1.7.4 Total Mining Operational Cost for 45 year Case

LOM 45 Years Autonomous
Trucks and IPCC

Mining Cost $M $/ton
Drilling 921 0.08
Blasting 1,992 0.17
Loading 1,552 0.13
Transport 7,865 0.68
Ancillary Equipment 1,470 0.13
Other Support Equipment 195 0.02
Dewatering 596 0.05
Rehandling 97 0.01
Labour 2,858 0.25
Total 17,546 1.52

Table 1.7.5 summarizes mining costs per dry ton for the 45-year Reference Case. Estimated rates are
real and undiscounted.

Table 1.7.5 Total Mining Operational Cost per Time Horizon

Mine Life Horizons (Year)

10 15 20
Autonomous & IPCC* | $/ton | 1.22 | 1.13 | 1.11 | 142 | 1.38 | 1.44 | 1.60 | 1.84 | 1.98 | 2.13 | 1.52

* The mining cost does not include the operating cost per ton of ore for IPCC system.
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1.7.2 UNDERGROUND MINING

It should be noted that mine development at Pebble following the initial 25 years of production could
be undertaken via underground block caving. While underground development of mineral resources
in the Pebble East zone is currently considered economically viable at long-term metal prices, it is
expected that additional investigations will be undertaken during the initial 25-year mine life to
determine whether open pit or block caving development presents the best opportunity for
subsequent phases of mining, based upon a broad range of factors.

UNDERGROUND MINE PLANNING

Underground production schedules have been prepared using a mining rate of 150,000 tons per day.
Grade and production rate have been optimized by combining individual mining block schedules, and
a life-of-mine production schedule has been prepared which maximizes grade and production rate
sustainability.

Conceptual mine designs have been developed along with a high-level pre-production development
and construction schedule so that pre-production capital, sustaining capital, and operating costs can
be estimated.

MINE DESIGN

Design criteria employed in the underground block cave design utilize a drawpoint spacing of 55 ft in
an offset herringbone pattern on the extraction level. All extraction levels for the 11 mining blocks are
placed in ground with a Rock Mass Rating (RMR) greater than 50. The current design calls for an
extraction level

e at -24o00 ft elevation for Blocks N1 through N7 and No;

e at -2450 ft for Blocks S1 and S2; and

e at -2100 ft for Block N8.
Mining blocks are approximately 855 ft wide with a maximum underground production rate of
50,000 tons per day in each block. A total of 150,000 tons per day is obtained from multiple mining

blocks. Load Haul Dump (LHD) units working on the extraction level direct tip into jaw crushers with
conveyors transporting the crushed ore to the production shafts.

A conceptual mining block layout is shown in Figure 1.7.4. The extraction levels are at different

elevations as shown in the cross-section along A-A’ (Figure 1.7.5). A schematic of the mine design is
presented in Figure 1.7.6.

1056140100-REP-R0001-00

Northern Dynasty Minerals Ltd.
Page 40 Preliminary Assessment of the Pebble Project, Southwest Alaska



ATETRATECH COMPANY

Figure 1.7.4

@ Northern Dynasty Minerals Ltd.

2162000 A\ T
i
N
B\
i !
N7
L7 2400
PR
g:l %i'l
jpansuEs
:L_ K
2158000 N - N6
2400
N4
- 42400
P N2
Evamsanuns LA 2400
anu a
HH 2 x
]rl 1 _‘_)l’-rn
2156000 N ﬁlﬁ_
T - w1
B H 2450
B TR HE
BEEOL o R
Uﬂ-a H H L
e
. s2 - .
AN B 2450
T Y
fesesace::iciecess
%‘-lr M- 1
;: 1"1_

BLOCK : RMR

B < 4s.000

45,000 <= [_] < 48.000

48.000 <= [ < 50.000
50.000 <= .

LEL

R

=
(1]
1
o

CEr]

T
T

oEK

N3 u
- N9 “

-2400 ;1

Al

-]

1410000 E

1412000 E

Figure 1.7.5

Section A-A' through the Conceptual Mine Block Layout

Conceptual Underground Mining Block Layout — Plan View
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Figure 1.7.6  Underground Mine Design Schematic — Plan View
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MINEABLE RESOURCE SUMMARY

Production scheduling has been performed for each of the mining blocks. The production schedules
include grades and tons by year for NSR, copper, gold, molybdenum, energy (for comminution
evaluations), and density.

NSR values have been calculated into the mining blocks. Using an NSR cut-off value of $20 per ton, the
highest value mining blocks have been selected based on the geotechnical criteria to support
50,000 tons per day per block.

PRE-PRODUCTION

Based on the underground mine design and associated infrastructure requirements, a conceptual pre-
production schedule has been developed. The total estimated duration to complete the development
and construction requirements to initiate production is approximately five years. The following lists
the key components of the underground design that are scheduled to be complete during the pre-
production period:
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e service shaft sinking and commissioning;

e Ventilation shaft sinking and commissioning;

e Crusher No. 1 excavation and commissioning;

¢ Main Conveyor No. 1 decline and installation;

e Niundercut level access ramps;

e  Exhaust drifts and raises from Ni;

e Ventilation drifts between the footprint and the shafts;

e Main pumping system with 15,000 USgpm pumping capacity;
e Maintenance shop;

¢ Main powder and cap magazines; and

e Underground offices and warehousing.

PRoDUCTION

A total of 1,459 million tons of ore will be mined over a 35-year underground mine life. Ramp up to full
production is approximately eight years, at which time the annual production rate will be 54 million
tons per year (150,000 tons per day at 360 days per year). Based on this schedule, full production is
sustained for 16 years, followed by an u year tail-off period as final drawpoints close.

PERSONNEL

Estimates for both contractor and owner personnel required to develop, construct, operate, and
support the Pebble East block cave mine have been made.

During the pre-production development period, the peak year for contractor personnel working onsite
is Year -1, with an estimated 199 workers onsite.

The peak year for owner’s personnel requirements is in Year 6. During this year, the estimated working
personnel is 555, and payroll personnel is 808 (totals include operating directs, indirects, and
sustaining capital development personnel). Based on the production schedule and the estimated
working personnel requirements, the average life-of-mine productivity is approximately 144 tons per
manshift.

CosST ESTIMATES

Capital

Capital costs for the development and operation of the proposed Pebble East block cave mine are
defined as pre-production capital (i.e. prior to start of production) and sustaining capital (i.e.
capitalized expenditures over the life-of-mine). All costs are represented as current US dollars. A
summary of the life-of-mine capital costs are presented in Table 1.7.6.
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Table 1.7.6

ATETRATECH COMPANY

Underground Mining Capital Cost Summary (US$ millions)

Pre-Production

Capital Development

Sustaining

Contractor Mob/Demob/Setup/Teardown 5.71 4.69 10.39
Lateral Development 100.55 212.64 313.18
Shaft Sinking and Construction 139.15 227.96 367.11
Raise and Borehole Development 1.00 22.10 23.10
Development Material Handling 11.81 7.55 19.36
Surface Facilities Construction 110.78 5.41 116.19
Underground Construction and Installation 23.21 75.09 98.30
Contractor Indirects and Margins 230.85 136.33 367.18
Mobile Equipment 89.36 1,406.17 1,495.53
Fixed Equipment 256.27 350.28 606.55
EPCM and Owner’s Costs 86.19 51.17 137.37
Electrical Power 58.91 - 58.91
Contingency @ 25% 272.64 624.84 897.48
Total 1,386.43 3,124.23 4,510.65
Operating

Operating costs include direct and indirect costs associated with ore production and sustaining

development. Operating cost items include the following elements:

e Extraction level development and construction;

e Undercut level development;
e Repairs;
e Direct production:
- Undercutting; and
- Drawbelling;
¢ Rock handling:
- LHD operations;
- Secondary breaking;
- Crushing;
- Conveying; and
- Hoisting;
e Power; and
e Indirect costs:
- Staff labour;
- Hourly labour;

- Services; and

— Support equipment operation.
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Over the production period, approximately 1,459 million tons will be extracted from the underground
development. Life-of-mine operating expenditures are estimated at $7.43 billion, resulting in an
average life-of-mine operating cost of $5.09/ton with a full-production operating cost of $4.88/ton. A
summary of the operating costs for a typical full production year is presented in Table 1.7.7.

Table 1.7.7 Underground Mining Unit Operating Cost Summary for
Typical Full Production Year

Lateral Development (Undercut and Extraction Levels) 0.40
Production Directs 0.34
Construction 0.19
Material Handling 1.17
Maintenance and Repairs 0.07
Support Equipment Operating (Excludes Labour) 0.18
Mine Services (Excludes Labour) 0.23
Indirect Labour — Staff 0.38
Indirect Labour — Hourly 1.02
Electrical Power @ $0.066/kWh 0.92
Total Full Production Operating Cost 4.88

LIFE-OF-MINE EXPENDITURE SCHEDULE

The life-of-mine capital and operating cost expenditure for underground mining is estimated at
$11.94 billion over a 35-year period. Based on the 1,459 million tons scheduled to be produced from the
underground, the total capital and operating cost per ton is $8.18 and the sustaining capital and
operating cost is $7.23/ton.

1.8 PROCESS

1.8.1 INTRODUCTION

Extensive comminution and metallurgical test programs have been conducted on metallurgical
samples from Pebble West and Pebble East. These programs include variability testing, vendor
testwork and mineralogical examinations to support process design. Computer modelling and
benchmarking visits to large-scale copper porphyry operations have also been conducted to assist in
the selection of the optimum flowsheet configuration. The resulting flowsheet and process design is a
conventional circuit, similar to many existing designs for large-scale copper porphyry operations
around the world.
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1.8.2 COMMINUTION

Simulations have been conducted for several combinations of size and power for semi-autogenous
grinding (SAG) and ball mills. Considering the greater proportion of harder Pebble West ore in the
25-year IDC Case, the average power requirement per ton of ore will be marginally higher than for the
45-year Reference Case and the 78-year Resource Case. These subsequent phases of mining will
process increasing amounts of softer Pebble East ore.

The 75" percentile of hardness for a 200,000 ton per day processing plant has been selected as the
design criteria for downstream plant capacity. A target of 80% passing 200 pm, determined from the
grind recovery work, has been selected as the appropriate feed size for the flotation circuit. The
resulting comminution design features two 4o ft x 25 ft @ 29 MW SAG mills and four 26 ft x 40 ft @
16.4 MW ball mills in SABC-A configuration, in which the crushed pebbles are recycled to the SAG
mill.

The variation in ore grindability manifests as a considerable variation in grinding capacity. The mine
production forecast accounts for this range of grindability by utilizing the comminution energy
consumption as a controlling variable. Accordingly, the annual production tonnage fluctuates over the
mine life in each case in response to the ore hardness. The annual throughput in the 25-year IDC Case
averages 219,000 tons per day and averages 229,000 tons per day in the 45-year Reference and 78-year
Resource Cases.

Additional simulations have been undertaken for different proposed grinding circuits, in what has
been designated an SABC-B configuration. In the SABC-B configuration, the ball mill processes the
crushed material. The SABEB configuration achieved an average improvement in capacity of 6.6%
over SABC-A.

1.8.3 METALLURGICAL TESTWORK

Optimization batch rougher and cleaner flotation testwork was undertaken in 2009 to determine the
effects of primary grind size, pH, reagent dosage, and retention time on the metallurgical performance
of four global composites. In summary, optimum rougher flotation conditions for the four composites
have been established at:

e rougher pH of 8.5 (natural pH of composite samples ranged between 5.7 and 7.1);
e rougher laboratory retention time of 12 minutes; and,

e 27.5 g/t potassium ethyl xanthate (PEX) and 12.5 g/t fuel oil addition, split in 65:35 between
the primary grind and the second roughing stage.

Variability testwork using a batch flow sheet has been undertaken on 82 samples selected from the
Pebble East (10 samples) and Pebble West (72 samples) zones between July 2009 and March 2010.
Variability samples (53 hypogene and 29 supergene) have been selected to represent a broad range of
head grades, pyrite content, copper speciation, clay content, alteration and rock types. The average
batch cleaner bulk copper-molybdenum concentrate grade for the hypogene samples is 28.8% Cu,
18.7 g/t Au and 1.12% Mo at 80.5% Cu, 46.8 % Au and 61.0% Mo recoveries. The average concentrate
grade is similar for the supergene samples at 28.9% Cu, 17.0 g/t Au and 0.90% Mo, but average
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recoveries were lower for copper and gold at 65.9% and 37.2% Au, and similar for molybdenum at
60.0%.

Locked cycle tests completed on 38 (20 hypogene and 18 supergene) of 72 variability composites from
the Pebble West zone show recovery increases of 7% for copper and 1% for both gold and
molybdenum to the bulk copper-molybdenum cleaner concentrate.

Based on results from the copper molybdenum separation testwork, copper molybdenum separation
efficiencies have been updated in the process design to assume stage recoveries of: for supergene,
99.4% Cu and 98.9% Au to the coppgold concent rate, and 98.4% Mo to the molybdenum
concentrate; and for hypogene, 99.8% Cu and 98.9% Au to the copper-gold concentrate, and
92.8% Mo to the molybdenum concentrate.

Tails thickening testwork has been performed on three rougher tailings samples with a Pg, size of
approximately 200 pm, produced from the supergene, illitepyrite and carbonate materials from the
bulk flotation products. All samples achieved target underflow densities with varying solids loading
rates, dosage rates and overflow clarities.

Results of the gold recovery work show recoveries to the pyrite concentrate of between 47% and 97%
(averaging 82%), with gold grades ranging between 1.1 g/t and 6.4 g/t (averaging 2.6 g/t). For tests
conducted at 25 pm, average gold extraction is 55%, compared to 80% at 10 pm.

Using the results of the locked cycle variability testwork undertaken on the Pebble West samples,
recovery equations have been developed for copper, gold and molybdenum using the statistical
package within Microsoft Excel. For each metal unit, a sensitivity analysis has been conducted
evaluating various combinations of key variables thought to influence recovery - such as head grade,
feed pyrite content, feed soluble copper and rock type. Recovery equations have been chosen based on
the combination of variables that provided the highest "R" squared value. Maximum achievable
recoveries are included for each equation, as estimated based on the interpretation of the testwork
results.

1.8.4 GEOMETALLURGY

A geometallurgical study of the Pebble deposit has been undertaken over the past two and a half years.
The principal objective of this study is to divide mineralization into domains that manifest internally
similar mineralogy and copper and gold deportment. This work has delineated five main
geometallurgical material types within the mineralized envelope at Pebble. This analysis has been
accommodated in plant design.

1.8.5 PROCESS RECOVERIES

Metallurgical recoveries have been derived to reflect the testwork results and the geometallurgical
domains. These data have been input the resource model and have been reported in the mine
production forecast, ultimately forming the basis for the financial model input. Table 1.8.1 shows the
average life-of-mine recoveries for copper, gold and molybdenum for each of the three cases.
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Table 1.8.1 Life-of-Mine Process Recoveries

Copper Recovery % 86.6 87.9 88.4
Gold Recovery % 71.5 71.3 71.2
Molybdenum Recovery % 84.8 87.9 89.4
1.8.6 PROCESS DESIGN

The development cases presented in this Preliminary Assessment site the Pebble process plant on the
southwest flanks of three knolls lying north of the deposit. This site has been selected following a
series of studies which evaluated geotechnical and environmental considerations, proximity to the
open pit and tailings facilities, and site geometry. In addition to the process plant, the site also
contains a coarse ore storage area (COS), two 330-ft diameter thickeners and a tailings pump house at
the lower end of the process plant, ancillary facilities and the power generation plant.

The design basis for the process facility is a concentrator with a nominal throughput capacity of
200,000 tons per day. Process design criteria for the facilities are based on testwork conducted from
2004 through 2010, supplemented by benchmarking studies. A simplified schematic of the flowsheet is
shown in Figure 1.8.1.

Grinding design has been driven by the characteristics of the ore from the open pit, which reflects the
feed material to the concentrator in the early years of mine operations. In addition to tonnage, the
concentration and filtration circuits take into consideration the elevation of tonnage through the
incorporation of softer material as the open pit dives deeper into the deposit.

The process is based on conventional grind-crush-float technology, using proven plant equipment of
the largest sizes that have been industrially installed.

Run-of-mine (ROM) ore from the open pit will be crushed and conveyed to the concentrator. The ore
feed will be ground to liberate the mineral values from the host rock, and then separated by industry-
standard flotation processes. A bulk copper/molybdenum sulphide concentrate will pass through the
molybdenum separation circuit to produce a molybdenum sulphide concentrate, which will be bagged
and trucked to port facilities on Cook Inlet. The molybdenum separation generates a copper
concentrate (containing most of the recovered gold) that will be pumped through a pipeline to the
port site. The pyrite concentrate will report to a secondary gold recovery circuit where gold doré and
bagged carbon-bearing fines will be produced and shipped off-site. Recovered gravity gold will be sent
to the copper concentrate.

1056140100-REP-R0001-00

Northern Dynasty Minerals Ltd.
Page 48 Preliminary Assessment of the Pebble Project, Southwest Alaska




ATETRATECH COMPANY

@ Northern Dynasty Minerals Ltd.

Figure 1.8.1  Simplified Process Flowsheet
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Tailings generated in the milling process will be separated into two streams: tailings from the rougher
flotation circuit (bulk tailings); and tailings from the secondary cleaner circuit (cleaner scavenger
tailings and gold plant pyrite tails, referred to collectively as cleaner scavenger tailings). The two
tailings streams will be managed separately. Bulk tailings solids are benign, whereas the pyrite-rich
cleaner scavenger tailings could generate acidic conditions if allowed to oxidize. To ensure that
oxidation of the cleaner scavenger tailings does not occur, tailings management practices will include
encapsulation of the cleaner scavenger tailings within the accreting bulk tailings deposit and sub-
aqueous storage within the tailings pond.

1.8.7 TAILINGS

Tailings management concepts for the 25-year IDC Case presented in this Preliminary Assessment
provide a well-researched engineered solution for permanent, stable storage of approximately 2.0
billion tons of tailings.

More than thirty tailings storage facility (TSF) options have been studied, assessing environmental,

geographic, tenure, seismic and cost considerations. While engineering for a TSF with sufficient
capacity to receive tailings generated by mine life extensions beyond 25 years have not been advanced,
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topographical and land status conditions in the project area present a number of nearby siting
opportunities.

As noted, phases of development beyond 25 years will require separate permitting and development
decisions to be made in the future, based on prevailing conditions at the time and the accumulated
experience gained from developing and operating the initial phase of the Pebble Project.

The option selected for the 25-year IDC Case is the Site G TSF, located approximately three miles west
of the open pit (shown in site layout in Figure 1.1.3). The TSF impoundment will be created by three
embankments. The north embankment will be constructed initially to a height of approximately 200 ft.
This embankment will be raised each year, while the south and east embankments will be built later in
the mine life as the impoundment fills. The ultimate height of the north embankment will be
approximately 685 ft, while ultimate heights for the south and east embankments will be
approximately 450 ft and 100 ft respectively.

Recognizing the seismic characteristics of Alaska, particular attention has been paid to understanding
seismic risk factors in the TSF design. The embankment design parameters conform to Alaska Dam
Safety regulations, under which they would be classified as Class II structures. Extensive research has
been conducted into historical seismic events, in Alaska generally and in southwest Alaska in
particular, to support an assessment of the probability and magnitude of seismic events that might
affect Pebble.

Analysis of public domain literature was undertaken to determine the location of likely sources for
seismic events near Pebble, with the most likely candidate identified as the Lake Clark Fault. The
location of this fault has been identified as part of a geophysical survey of the region. Using these data,
as well as public domain information, the energy that might be released if a major earthquake were to
occur along the Lake Clark Fault has been determined.

The parameters used in this analysis are extremely conservative. For instance, while there is no
evidence of movement along the Lake Clark Fault since the last glaciers receded some 10,000 years ago,
TSF seismic design criteria assume that it is an active fault. Further, sections of the Lake Clark Fault
nearest the Pebble Project are actually splays of the main fault and thus unlikely to release the same
energy as if the entire fault was to move. Nonetheless, TSF seismic design criteria have conservatively
assumed that the Lake Clark Fault is both active and capable of a seismic event equivalent to slippage
along the entire fault.

Design features of the TSF intended to control seepage from the impoundment also received special
consideration. Site conditions have been thoroughly investigated over a number of field campaigns,
and will continue to be studied through the final design phases of the Pebble Project. This data has
contributed to a superior understanding of geological conditions and water flow, both surface and sub-
surface, from the impoundment valley. As a result, the engineering team has incorporated the
following seepage control features into the TSF design:

e At the upstream toe of the embankment, overburden and broken rock at the top of the

bedrock will be excavated to solid bedrock, and a grout curtain injected below that point to
minimize seepage below the embankment.
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e A geotextile membrane will be laid up the face of the embankment, further reducing seepage
through the embankment.

o This geotextile membrane will be keyed into a concrete plinth constructed above the grout
curtain, thus ensuring interconnection of the primary seepage control mechanisms.

e A seepage collection system will be installed downstream of these design elements to capture
any seepage that does migrate through them. Seepage collected in this system will be pumped
to either the tailings impoundment or the process plant.

e Wells further downstream will monitor the groundwater quality and can be converted into
recovery wells, if necessary.

A typical cross-section through the northern TSF embankment is shown in Figure 1.8.2. Embankments
will be constructed in zones, with filter, transition and core material comprising those zones
associated with seepage control. Embankments will be constructed from benign waste rock mined
from the open pit during operations.

Figure 1.8.2  Typical North Embankment Section

—
200 feet

Two tailings streams will be produced from the process. Bulk rougher tailings comprise approximately
85% of the process plant feed and will be benign. These tailings will be pumped from the process plant
to pipelines lying along the crest of the embankments. They will discharge via a series of spigots onto
beaches along the faces of the embankments. These sandy beaches will channel tailings water away
from the embankments, resulting in a relatively shallow pond at some distance from the embankment,
further enhancing seepage reduction measures.

The second stream of tailings consists of the pyrite-rich flow from the cleaner scavenger tailings. These
tailings will be pumped via a separate pipeline and discharged sub-aqueously into the centre of the
TSF pond. Sub-aqueous disposal will eliminate the potential for these tailings to react to create acidic
conditions.
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The discharge of surplus water from the Pebble Project will be limited by regulation and permit, and
will be strictly controlled. Thus, it is necessary to recycle water from the TSF pond. To accomplish this,
barge-mounted pumps will recover the water from the pond and return it to the process plant or water
treatment plant for discharge.

1.8.8 WASTE ROCK MANAGEMENT

Approximately 2.4 billion tons of non-acid generating waste rock (NAG) and 0.6 billion tons of
potentially acid generating waste rock (PAG) will be mined during the 25-year IDC Case.

This rock will be placed into two pit rim waste dumps — one wrapping around the east end of the open
pit and the second along the southwest and south sides of the open pit. Expansion of these waste
dumps will be staged to reduce runoff requiring treatment.

NAG waste rock will be stored in the dumps to the south and east of the open pit mine workings.
Because of its low potential for acid generation, this waste rock is considered to be suitable for
construction of tailings embankments and other permanent facilities requiring rockfill.

The PAG waste dump will lie at the western side of the pit. This waste rock contains low-grade copper
mineralization that will be processed through the mill at the end of mining operations, with attendant
tailings being discharged into the open pit.

Waste dumps are shown in Figure 1.1.3.

Monitoring and recovery wells, as well as seepage cut-off walls extended and keyed into
low-permeability zones, will be constructed downstream of the waste dumps for seepage management.
Zoned embankments will be constructed above the seepage cut-off walls to provide containment of
waste dump surface runoff flows from storm events that exceed the capacity of the runoff collection
ponds, and the pumping and pipeworks systems. Runoff from the waste dumps will be pumped to the
process water pond.

1.8.9 CLOSURE

The Site G TSF presented in this Preliminary Assessment will require monitoring to ensure long-term
physical and geochemical stability. A comprehensive closure plan has been prepared to ensure
protection of the downstream environment, including re-vegetation of embankment faces and exposed
tailings surfaces, incorporating wetlands and ponds on the reclaimed tailings surface, and construction
of an overflow system.

Waste rock dumps will be constructed to a geometry that minimizes closure liability, including siting
these facilities within the pit groundwater cone of depression and ensuring suitability for re-vegetation
and water management. PAG waste rock will be fed through the process plant for metal recovery at the
end of mine operations, with attendant tailings discharged into the open pit. Once PAG waste rock has
been removed, the base will either be removed for in-pit disposal or covered with soil and re-
vegetated. Remaining NAG waste rock piles will be covered with soil and re-vegetated.
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1.8.10 WATER MANAGEMENT

The water management plan associated with the three successive development cases presented in this
Preliminary Assessment has three distinct phases - construction, operations, and closure.

During construction, structures will divert water away from working areas and measures will be taken
to control sediment. Once the TSF starter embankment construction is complete, site water will be
diverted into this facility to ensure adequate make-up water for process plant start-up. At this time,
advanced open pit dewatering will commence. This water will either be treated and discharged or
diverted to the TSF, depending on environmental requirements.

Diversion structures will remain in place through the life of the mine. Excess site water will be diverted
to the TSF. Surplus water will be treated to meet regulatory requirements before being discharged. The
timing, location and quantity of this discharge will be managed to optimize downstream flow
conditions for fish and aquatic habitat.

Water treatment capacity will increase over time as the amount of water to be treated increases.
Treatment procedures will also change as water chemistry changes.

At closure, the tailings storage facility will be reclaimed. During this period, all water will be diverted
to the open pit to allow it to fill to a specified level to ensure ongoing groundwater flow into the open
pit. Thereafter, water levels will be maintained by treating inflow and discharging it as during
operations.

1.9 INFRASTRUCTURE

Pebble infrastructure will include those facilities required at the mine site to support operations - such
as maintenance facilities, offices, utilities and worker accommodation - as well as: a tidewater port for
concentrate off-loading and trans-shipment of operating supplies; an access road to connect the mine
site with the port site and the existing airport at Iliamna; pipelines for concentrate, diesel fuel and
natural gas transport; and, an electrical power generation facility.

While these infrastructure components add complexity to the project, models for such development
do exist in Alaska - including Teck’s Red Dog mine. In addition, concentrate transport at many copper
mines currently operating, under construction or contemplated in South America or Asia utilize
concentrate pipelines, which have become a well understood and economically viable alternative to
truck haulage.

Pebble does have a number of key advantages. One, while there are few existing roads in the project
area, much of the road route follows rolling glaciated terrain, which will minimize construction costs
for these sections. The existing state-run airport at Iliamna is a high quality facility, which would cost
tens of millions of dollars to replicate. The deposit is located at approximately 1,000 ft amsl, which
eliminates many of the issues associated with high altitude development. The selected port site has
deep water immediately offshore, enabling loadout pier construction without the need for a long jetty
or lightering. Further, it is ice-free for 11 months of the year, obviating the need for long storage
periods for concentrate and supplies.
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Important design considerations in developing the mine site layout include (Figure 1.1.3):

e Minimize the difference in elevation and the horizontal distances between the open pit, mill
site, crusher and tailings pond, with the intent of minimizing capital and operating costs of
truck haul, conveyor haul and pipelines between these sites.

e Avoid and minimize environmental impact on three local stream systems - the North and
South Fork Koktuli River and Upper Talarik Creek.

e Site run-off and drainage from the mill site is to be contained by perimeter ditches and

directed to a sedimentation pond, then to either the TSF or the water treatment plant.

The process plant and associated facilities are located approximately 1,000 ft north of the open pit on
level to rolling ground at the edge of a knoll, which marks the north edge of the deposit. Site
preparation will consist of levelling the site, with major components (such as the grinding mills)
founded on bedrock.
Infrastructure components at the process plant site include:

e an electric power generation plant;

e standby electric power generation;

e main substation and power distribution;

e potable and fire water storage and distribution;

e sewage treatment;

e laydown and container storage yard; and

e permanent camp and administration offices.
Mine maintenance and administration facilities will be located at the crusher site, approximately 500

to 1,000 ft north of the open pit on the east side of the knoll upon which the plant site is located.

Topography at Port Site 1 comprises a strip of gently sloping land approximately 300 ft wide along the
shoreline, with cliffs/steep slopes rising on the inland side to the west and ocean to the east. The port
site layout will be strung out along this bench. Facilities at the port will include a barge dock berth,
deep-sea ship dock, container storage and a handling area for 9oo containers. Infrastructure
components at the port site include a power generation plant, accommodation and maintenance
facilities, offices, fuel storage and transfer facilities.

The port layout is shown in Figure 1.9.1.
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Figure 1.9.1  Port Site 1 Layout
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1.9.1 POWER GENERATION

The capacity of the mine-site power plant will be 378 MW, built as a 5 x 5 x 3 configuration. It will
consist of five aeroderivative gas turbines (215 MW) matched to five supplementary fired once-through
steam generators, which supply the energy to three non-reheat-type steam turbines (120 MW). The
steam turbines will operate from common steam headers. A sixth single cycle gas turbine (43 MW) will
also be installed to meet peak plant capacity requirements at the peak summer design temperature.

Current project planning assumes that the nearby Cook Inlet gasfield will not produce adequate
natural gas supply to meet project needs in the near-term. Alaskans are currently evaluating
alternatives to replace existing Cook Inlet natural gas supply, which serves the south-central region of
the state. Alternatives include several new gas line options from northern Alaska and the North Slope,
or the importation of LNG. It is expected that the Pebble Project will utilize the natural gas source
ultimately selected by the State of Alaska to supply its power plant by connecting to the existing
natural gas distribution system on the Kenai Peninsula. The Pebble Project may also serve as a catalyst

and anchor customer for new natural gas production and infrastructure development in the State of
Alaska.

The Pebble natural gas supply pipeline will originate from existing lines on the west side of the Kenai
Peninsula and will cross Cook Inlet from some point near Anchor Point, where the gas will be
compressed. The pipeline traverse across lower Cook Inlet will be approximately 60 miles in an
externally coated, heavy-wall pipe to Port Site 1. Here, the line will be tapped to supply port site power
requirements. The pipeline will be laid in the transportation corridor between the port site to the mine
site.
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1.9.2 PORT SITE

The Pebble Project will require development at two waterfront locations 60 to 65 miles from the mine
site. These are Port Site 1, the permanent product loadout facility on Iniskin Bay; and Williamsport, the
proposed site of an initial inbound logistics facility at the head of Iliamna Bay.

The Williamsport facility will be temporary, enhancing the existing capacity of this site to enable
initial construction mobilization for site access. It will be reclaimed once the permanent facilities at
Port Site 1 are available.

The permanent Post Site 1 facility is designed to accommodate the shipping of 1.1 million tons of
concentrate per year in 28 vessels, with a 36-hour berth-to-deberth time. The port will be capable of
handling 50 million gallons of fuel and 31 container barges per year, and will have attendant fuel
storage and laydown areas.

Port Site 1 is adjacent to deep water and does not require dredging for port access or mooring. Winter
access is estimated to be limited during four weeks of the year as a result of ice conditions. Severe
seasonal storms with wind and waves that prevent mooring at the dock have been modeled to last up
to five days.

Offshore facilities at the port site include a conveyor system mounted on a jetty, feeding a shiploader
capable of off-loading 2,000 tons of concentrate per hour, inclusive of hatch changes and trimming.
Vessels to Handymax size will moor in approximately 50 to 75 ft of water to mooring dolphins adjacent
to the shiploader. The barge dock will enable berthing of 400-ft long barges in approximately 20 ft of
water. A yard capable of storing 9oo ISO 20-ft containers will be installed immediately onshore of the
barge dock.

Concentrate handling facilities at the port site include the concentrate pipeline terminal, concentrate
dewatering and concentrate storage. The concentrate pipeline terminal will include a choke station to
regulate flow in the pipeline, a concentrate storage tank, filtrate storage tank and pump station to
return the filtrate to the mine site.

Concentrate will be dewatered to shippable levels (approximately 7.5% moisture) and conveyed to a
storage building with 35 days of capacity. Concentrate will be stacked inside the building, to be
reclaimed by wheel loaders feeding a conveyor system, which will transfer to the offshore loadout
system.

Other port site facilities include diesel fuel storage and a pumping station to transfer the fuel to the
mine site, offices, worker accommodation and maintenance shops. A natural gas-fired 8 MW plant will
supply electrical power to the port site.

1.9.3 AccEss ROAD

The proposed mine access road will meet mine development and support needs over the life of project.
It will be 86 miles long, two lanes (30 ft) wide and constructed with a gravel surface to provide an all-
weather road capable of supporting all anticipated development and operational activities. The road
will also provide a transportation link to the existing Iliamna airfield.
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Twenty bridges will be constructed over the length of the route, with spans ranging from 40 to 600 ft.
The route also includes an 1,880-ft causeway across the upper end of Iliamna Bay and approximately
five miles of embankment construction along coastal sections in [liamna Bay and Iniskin Bay.

The transportation corridor is shown in Figure 1.9.2.

Figure 1.9.2 Pebble Project Transportation Corridor
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1.9.4 PIPELINES

Four pipelines will be constructed between the mine site and the port site, buried either in the access
road right of way or under the road prism.

One of these will be an 8-in. diameter steel line to transport copper-gold concentrate from the mine to
the port site. The pipeline will be continuously welded in 1,500 to 3,000 ft lengths and lined with an
HDPE liner to protect against abrasion and corrosion. The lengths will be joined with flanges.

One pump station at the mine site, equipped with two positive displacement diaphragm pumps, will
be adequate for the line. A choke station will be required at the port terminal to prevent slack flow in
higher sections of the line near the port.

The pipeline will be equipped with leak detection and cathodic protection. It will be either drilled

under stream crossings or carried on bridge structures. In the latter instances, it will be encased in a
second pipeline to provide secondary containment.
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The filtrate produced by concentrate dewatering must be returned to the mine site through a second
7-in. diameter steel line. This line will be of similar construction to the concentrate pipeline and will
be fed from a pump station at the port site.

Natural gas and diesel fuel will also be transported from the port to the mine site via pipelines.
1.10 SUSTAINABILITY

1.10.1 PROJECT PLANNING

Since 2004, comprehensive environmental and socioeconomic baseline studies have been undertaken
at the Pebble Project, in addition to ongoing stakeholder engagement and community outreach. The
goal of these initiatives is to facilitate the development of an environmentally sound, socially
responsible and permittable project that reflects the priorities and concerns of local communities,
while generating meaningful benefits for local people.

Planning for the Pebble Project reflects the rigorous mine permitting process in Alaska, the
environmental and social sensitivities of the project area, and the business realities of working in the
state. This approach has a number of key dimensions, including:

e ensuring that project design, technical studies and other initiatives are based on a
comprehensive understanding of state and federal permitting laws, regulations and
procedures;

e undertaking thorough and robust scientific research to characterize the project setting, and
provide effective environmental and social input to project design;

e ensuring that project design and decision making are driven by environmental considerations
to ensure the project meets corporate commitments to responsible mineral development, and
is ready for successful permitting;

e early and ongoing technical engagement with state and federal agencies that have a role in the
permitting process;

o effective and ongoing stakeholder outreach and engagement; and

e comprehensive and ongoing assessment of alternatives to ensure that the project design is
optimized from a technical, financial, environmental and social perspective.

1.10.2 STATE AND FEDERAL PERMITTING

The Pebble Project must satisfy permitting requirements at the federal, state, and local (borough)
level. Though these permitting requirements are extensive, they are also stable, objective and science-
based. Rigorous permitting requirements are an asset to projects like Pebble that are designed to meet
international best practice standards of design and performance.

Permitting for water withdrawal, fish passage, wetlands and cultural resources has been ongoing
throughout the exploration phase at Pebble. Permitting for construction and mine operations is
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expected to take some three years to complete and will involve 10 or more regulatory agencies,
approximately 65 categories of permits and significant ongoing opportunities for public involvement.
A Pebble Mine Permitting Plan has been prepared that provides a list of required permits and
environmental plans, and the information necessary to prepare applications and support documents.

Project permitting will be initiated when the Pebble Partnership completes a ‘Project Description’ and
an ‘Environmental Baseline Document’. These documents will provide the basis for an Environmental
Impact Statement (EIS) to be prepared under the federal National Environmental Policy Act (NEPA).
The EIS will be prepared by a third-party contractor under the direction of a lead federal agency. The
Pebble EIS will be the focal point for project permitting. It will determine whether sufficient evaluation
of the project’s environmental effects and development alternatives has been undertaken, and provide
the basis for federal, state and local government agencies to make individual permitting decisions.

To satisfy permitting requirements under NEPA and other regulatory statutes, the Pebble Partnership
must provide:

e acomprehensive project design and operating plan for mine-site and infrastructure facilities;

e documentation of development alternatives investigated;

e mitigation and compensation strategies, and identification of residual effects; and

e environmental monitoring, reclamation and closure plans.
Associated with permitting are regulatory requirements to provide compensatory mitigation for any
residual impacts to wetlands, fish and wildlife. These regulations require the Pebble Project to make
reasonable efforts to avoid or minimize impacts before considering mitigation projects or financial

compensation. The avoidance and minimization of residual environmental impacts has been a key
focus of environmental study programs at Pebble.

1.10.3 KEY ENVIRONMENTAL ISSUES AND DESIGN DRIVERS

The key environmental and social issues associated with development of the Pebble Project have been
identified, and are reflected in the Pebble Partnership’s baseline data collection program,
environmental and social analysis and input to project design, and stakeholder consultation.

The key environmental drivers of the Pebble Project are:
e water - quantity and quality of surface and groundwater;

o wetlands - especially those designated as jurisdictional and thus subject to Section 404
permitting;

e aquatic habitats - especially for salmon and trout;
e  air quality; and

e marine environment — especially protected species and consequences for construction and
operations planning.
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In addition, the Pebble Project is being planned to accommodate the social sensitivities of establishing
a large industrial facility in an isolated, sparsely populated region. The project is being planned to
maximize local benefits - such as employment, infrastructure development and new business
opportunities — while minimizing potential disruptions to traditional lifestyles and avoiding adverse
effects on existing resource-based industries.

Before a decision is made to initiate permitting, the Pebble Partnership will undertake a
comprehensive suite of environmental and social impact analyses, and an Environmental and Social
Impact Assessment. These will provide a rigorous, science-based analysis to clearly demonstrate that
the project will meet permitting requirements in Alaska, as well as international best practice for
project development.

It should be noted that no decision has been taken by the Pebble Partnership to seek permits for the
project as described in this Preliminary Assessment. The project description that the Pebble
Partnership ultimately elects to submit for permitting under NEPA may vary in a number of ways.

1.104 BASELINE STUDIES

Comprehensive environmental and socioeconomic baseline studies have been undertaken in the
Pebble Project area since 2004. These studies have cost more than $150 million to date, and resulted in
an environmental and socioeconomic database whose comprehensiveness and depth is unprecedented
in Alaska. Baseline studies encompass the Pebble deposit area, the transportation corridor to Cook
Inlet, the marine environment in the area of the port sites, as well as the broader project region as
shown in

Figure 1.10.1. The studies have been designed to:

o fully characterize the existing biophysical and socioeconomic environment;

e support environmental analyses required for effective input into project design;

e provide a strong foundation for internal environmental and social impact assessment to
support corporate decision-making; and

e provide the information required for stakeholder consultation and mine permitting in Alaska.

Baseline study programs include:

e surface water; e Iliamna Lake;

e water quality; e marine;

e groundwater; o wildlife;

e geochemistry; e air quality;

e  SNOw surveys; e  cultural resources;
e fish and aquatic resources; e subsistence;

e noise; e land use;

1056140100-REP-R0001-00

Northern Dynasty Minerals Ltd.
Page 60 Preliminary Assessment of the Pebble Project, Southwest Alaska



Y
ATETRATECH CoMPANY m Northern Dynasty Minerals Ltd.

e wetlands; e recreation;
e trace elements; e socioeconomics; and
e flow habitat; e visual aesthetics.

Figure 1.10.1 General Pebble Project Study Areas
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1.10.5 SOCIO-POLITICAL ENVIRONMENT

The Bristol Bay region of southwest Alaska presents a multifaceted and geographically variable
stakeholder landscape - including borough and city governments, Alaska Native tribes, corporations
and institutions, communities, landowners and special interests.

The Pebble Project is located within the 23,782 mi* (61,595 km*) Lake and Peninsula Borough, as shown
in Figure 1.10.2. An estimated 1,485 people reside in 17 communities within the sparsely populated
borough.

The 505 mi* (1,308 km®) Bristol Bay Borough is the only other organized borough in the Bristol Bay
region of southwest Alaska. An estimated 881 people reside within this borough’s three communities.
A significant portion of the Bristol Bay region of southwest Alaska is not contained within an
organized borough. The Dillingham Census Area comprises 11 different communities.
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Figure 1.10.2 Boroughs and Settlements of Southwest Alaska
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The 15,700 mi” (40,633 km*) Kenai Peninsula Borough spans both the east and west sides of Cook Inlet,
including areas proposed for Pebble Project-related transportation and power infrastructure
development.

There are 31 tribal entities within the Bristol Bay region of southwest Alaska, as recognized by the U.S.
Bureau of Indian Affairs. Each is represented by a tribal government, alternately known as a tribal
council, traditional council or village council.

The Alaska Native Claims Settlement Act (ANCSA) of 1971 created Alaska Native Regional
Corporations and Alaska Native Village Corporations. There are a total of two Alaska Native Regional
Corporations with land and resource interests in the Pebble Project area, and 24 Alaska Native Village
Corporations in the Bristol Bay region of southwest Alaska.

Surface lands owned by Alaska Native Village Corporations in the Bristol Bay region of southwest
Alaska are shown in Figure 1.10.3.
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Figure 1.10.3 Alaska Village Corporation Lands in Southwest Alaska
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Two Alaska Native Village Corporations - Iliamna Natives Ltd. and Pedro Bay Corporation - hold
surface rights for significant areas of land along the Pebble Project transportation corridor. The Pebble
Partnership has developed commercial relationships with these and other Alaska Native Village
Corporations in the project area.

Land ownership status in the Pebble Project area, including the transportation corridor and port site,

is shown in Figure 1.10.4. The Pebble deposit and claims area is located on State land specifically
designated for mineral exploration and development within the Bristol Bay Area Plan.
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Figure 1.10.4 General Land Status in the Pebble Project Area
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1.10.6 STAKEHOLDER AND COMMUNITY RELATIONS

Since 2004, a comprehensive stakeholder relations and community outreach program has been
undertaken in support of the Pebble Project. In addition to ensuring that relevant stakeholder groups
and individuals receive early notification of all work programs, the objectives of the Pebble
Partnership’s stakeholder and community relations program are:

e to provide regular progress updates on project-related activities, opportunities and planning;

e to seek input on stakeholder priorities, issues and concerns, and provide feedback on how
they are being addressed;

e to educate stakeholders on responsible resource development and modern mining principles
and practices;

e to maximize economic and community benefits associated with the Pebble Project, both in
the exploration and development phase and during mine operations; and

e to provide opportunities for two-way dialogue and the development of long-term, respectful
and mutually beneficial relationships.
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Since 2004, the Pebble Partnership has undertaken more than 4,000 formal and informal meetings
with stakeholder groups and individuals. All meetings have been recorded and stakeholder input
documented. In certain cases, translation services have been utilized to ensure Native elders can
participate in stakeholder consultation exercises.

The Pebble Partnership’s stakeholder and community relations program contains a number of other
elements.

PusLIc EDUCATION

As part of its mandate to enhance stakeholder understandings of responsible resource development,
the Pebble Partnership has designed and delivered a multi-faceted public education program. This
includes a comprehensive tour program to allow project stakeholders to learn about mineral
development activities through visits to operating and reclaimed mine sites. Through 2010, some 350
tours have been executed to provide more than 2,000 stakeholders with first-hand experience of the
mining industry, including 15 visits to operating mines in Alaska, other U.S. states, Canada and Chile.

COMMUNITY INVESTMENT

The Pebble Partnership has committed significant funds to provide opportunity and improve the
quality of life in Bristol Bay communities. Community investments range from small grants to charities
and other groups providing valuable services to local communities, to larger investments to support
significant community infrastructure projects. In 2008, the Pebble Partnership established the Pebble
Fund - a five-year, $5 million endowment to enhance the health and sustainability of local
communities. To the end of 2010, the Pebble Fund has supported 65 projects throughout Bristol Bay,
directly investing more than $2.4 million and leveraging nearly $12 million in matching funds from
other organizations.

TRAINING AND WORKFORCE DEVELOPMENT

The Pebble Partnership has made an explicit commitment to maximize local employment at the
Pebble Project, both at the exploration stage and during mine operations. The company is pursuing
this goal by ensuring local residents receive priority consideration for employment, based on
qualificat