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Revisions History

October 2018: The Bureau of Land Management (BLM) completed this document in its original form to
document the alternatives evaluation process undertaken in consultation with cooperating agencies and
completed in 2018.

February 2019: The BLM included revisions related to refinement of Alternative C, as had been
anticipated in the October 2018 publication. Blocks of text were marked as “February 2019 Update.”

June 2019: The BLM added a few technical corrections in response to comments made by cooperating
agencies. The agency review came at the time this document was attached to the preliminary draft
environmental impact statement as Appendix G and distributed to cooperating agencies as part of the
PDEIS review package. The date was retained as “October 2018, Updated February 2019.”

May-September 2023: The BLM revised this document as part of the Supplemental Environmental
Impact Statement (EIS) process. Revisions were made to reflect public scoping comments received on the
Draft Supplemental EIS (Attachment A, Scoping Comments on Alternatives) as well as input received
during the cooperating agencies’ alternatives development workshop held in May 2023.
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1. Introduction*

This Alternatives Development Memorandum summarizes alternatives development work undertaken to
date regarding Alaska Industrial Development and Export Authority’s (AIDEA’s) application for a right
of way to construct a road across federal public lands to the Ambler Mining District in north-central
Alaska. The federal public lands include areas managed by the Bureau of Land Management (BLM) and
areas upon which various communities live. The BLM is charged by law under the National
Environmental Policy Act (NEPA) with evaluating reasonable alternatives in an environmental impact
statement (EIS) and comparing them with a no action alternative.

This appendix documents the alternatives BLM has considered and those the BLM is carrying forward for
further evaluation. The document originally was completed in October 2018 and has been updated in
2019 and 2023 to reflect refinements or new information. The memorandum contains documentation
regarding the project purpose and need Chapter 3) and screening criteria (Chapter 4) that were necessary
in preparation for addressing the range of alternatives. This memorandum documents the range of
concepts and alternatives considered (Chapter 5) and how those alternatives were screened (Chapter 6).
This range of concepts and alternatives includes those previously studied by the Alaska Department of
Transportation and Public Facilities (DOT&PF) and AIDEA and those suggested during scoping. It
finally, by way of conclusion and next steps (Chapter 7) discloses to the public those alternatives the
BLM and the cooperating agencies have determined to move forward for additional analysis and those
considered not reasonable. The memorandum ends with a bibliography (Chapter 8).

By way of background, AIDEA is a public corporation of the State of Alaska that has a purpose to
promote, develop, and advance the general prosperity and economic welfare of the people of Alaska and
to create additional employment. On November 24, 2015, AIDEA filed Standard Form 299 (SF 299),
Application for Transportation and Utility Systems and Facilities on Federal Lands, pursuant to Title XI
of the Alaska National Interest Lands Conservation Act of 1980 (ANILCA). AIDEA’s SF 299 is a right-
of-way (ROW) application for surface transportation access across federal public lands to mineral
deposits in the Ambler Mining District on the southern flanks of the Brooks Range. SF 299 was filed with
5 federal agencies® for a proposed Ambler Mining District Industrial Access Road Project. The filing date
of the ROW application was revised to June 20, 2016, when AIDEA submitted additional information to
supplement the application. AIDEA subsequently submitted SF 299 amendments, clarifications, and
additional information on April 29, 2019; October 29, 2019; and November 13, 2019. On February 5,
2020, AIDEA submitted a revised Application for Department of the Army to the Alaska District of the
U.S. Army Corps of Engineers (USACE) pursuant to the Rivers and Harbors Act Section 10 and Clean
Water Act (CWA) Section 404, among others, which included a revised permit application narrative.

AIDEA is requesting a ROW to construct and operate an all-season, industrial-access road that is
approximately 211 miles long. The road would provide industrial access from the Dalton Highway across
various federal lands for development of the Ambler Mining District.

The Proposed Ambler Mining District Industrial Access Road (the Amber Road) was originally analyzed
in the March 2020 Final EIS and authorized in a joint Record of Decision (JROD) issued in July 2020 by
the BLM and USACE. Litigation commenced with suits from multiple parties in August and October
2020. In February 2022, the U.S. Department of the Interior (DOI) requested the U.S. District Court for
Alaska grant voluntary remand, stating that additional legal analysis had revealed deficiencies in the
BLM’s analysis of subsistence impacts under ANILCA Section 810 and consultation with tribes pursuant

! The Bureau of Land Management, National Park Service, U.S. Army Corps of Engineers, U.S. Coast Guard, and Federal
Highway Administration.
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to Section 106 of the National Historic Preservation Act (NHPA). In addition, DOI stated it intended to
supplement the NEPA analysis on remand. The court granted that request in May 2022, returning the
matter to the BLM to correct the identified deficiencies. This supplemental analysis will address
deficiencies identified during the litigation process.

The BLM Fairbanks District Office (Fairbanks, Alaska) is developing this Supplemental EIS under
NEPA and Title X1 of ANILCA. The Supplemental EIS is required prior to any decision about federal
authorizations and is in response to AIDEA’s application. The BLM is the lead federal agency for
preparing the EIS because the proposed route begins at the Dalton Highway and would need to first cross
BLM land. Without the BLM’s approval, the remainder of the route could not be accessed. The BLM has
authority to grant a ROW across BLM-managed lands (approximately 23 miles of the proposed 211-mile-
long corridor), subject to compliance with Section 810 of ANILCA and Section 106 of the NHPA, among
other environmental laws and regulatory requirements.

2. Alternatives Development Process

An EIS, or Supplemental EIS, is required to present the purposes for which an action is proposed
(purpose and need statement), evaluate all reasonable alternatives for satisfying the project purpose, and
present the impacts of each alternative, including a no action alternative, for the consideration of decision
makers before they make their decision. It is necessary to determine the range of potential alternatives and
ultimately determine which are reasonable. According to the Council on Environmental Quality (CEQ),

The phrase ‘range of alternatives’ refers to the alternatives discussed in environmental
documents. It includes all reasonable alternatives, which must be rigorously explored and
objectively evaluated, as well as those other alternatives, which are eliminated from
detailed study with a brief discussion of the reasons for eliminating them.

— Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act
Regulations

CEQ also states:

When there are potentially a very large number of alternatives, only a reasonable number
of examples, covering the full spectrum of alternatives, must be analyzed and compared
in the EIS.

— Forty Most Asked Questions Concerning CEQ’s National Environmental Policy Act
Regulations

The process of identifying the range of alternatives and determining the reasonable alternatives is
preliminary to preparing a Draft EIS and may be continually refined as this Draft Supplemental EIS is
developed. The steps the BLM has undertaken previously to identify the reasonable alternatives are
illustrated in Figure 1. These are:

1. Develop and Refine Purpose and Need (Note: The revised statement of purpose and need is
reflected in Section 3, Purpose and Need, of this alternatives memorandum.)

a. Develop initial statement of purpose and need.

b. Revise the statement based on scoping input (public and agencies) and cooperating
agency input.
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c. Finalize statement during meeting held with applicant and cooperating agencies.

2. ldentify Alternatives and Screening Criteria (Note: The screening criteria are presented in
Section 4, Screening Criteria, of this alternatives memorandum.)
a. Develop initial criteria proposed for screening alternatives considering the purpose and
need and scoping comments.
b. Revise criteria based on cooperating agency input.

c. ldentify a range of potential alternatives (modes and routes) from the applicant and from
scoping (public and agency input). Alternatives considered are presented in Section 5,
Alternatives Considered, of this alternatives memorandum.

3. Apply Screening Criteria / Evaluate Alternatives (the subject of this document)

a. Apply screening criteria for an initial screening of alternatives.

b. Gather cooperating agency input regarding initial screening and potentially reasonable
alternatives in this document.

Document BLM interim decisions about reasonable alternatives in this document.

Revise this document based on cooperating agency input and release it to the public to
document BLM interim decisions regarding alternatives not carried forward for further

analysis.
Amber Road Environmental Impact Statement
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Figure 1. Alternatives development process

This figure depicts the alternatives development process BLM used to identify and evaluate alternatives. This process is described
throughout the remainder of this document.
Source: Graphic developed by HDR
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3. Purpose and Need

The statement of purpose and need helps identify alternatives carried forward into an EIS. An alternative
is reasonable only if it satisfies the identified purpose and need for the project. Elements of the statement
of purpose and need become criteria used to consider a wide range of alternatives and identify those that
are reasonable.

BLM developed an initial statement of purpose and need in the original EIS process. As part of the
original EIS process in 2018, the BLM revised the purpose and need statement based on public and
agency scoping comments. Changes included the addition of a statement of need, addition of the term
“year-round,” and a general rewording to make these changes read more clearly. BLM shared that
purpose and need during the Supplemental EIS scoping process in 2022, which included the public and
agencies, and invited comment on it. The BLM evaluated comments and made no changes. The BLM is
responding to an application for a ROW under Title V of the Federal Land Policy and Management Act
(FLPMA) for year-round industrial surface transportation access across BLM-managed lands to the
Ambler Mining District.

4. Screening Criteria*

Screening criteria are metrics used to evaluate and, ultimately, “screen out” alternatives that are not
reasonable (i.e., those that do not meet the criteria). As noted in the previous section, the statement of
purpose and need is a key source for screening criteria. Other criteria were developed as part of the larger
scoping and screening process based on input from the public, tribes, agencies, and internal deliberations
within BLM.

BLM’s NEPA Handbook indicates that in determining the alternatives to be considered, the emphasis is
on what is “reasonable” rather than on whether the proponent or applicant likes or is capable of
implementing. It reiterates guidance from the CEQ, indicating that:

Reasonable alternatives include those that are practical or feasible from the technical and
economic standpoint and using common sense, rather than simply desirable from the
standpoint of the applicant. (BLM NEPA Handbook, Section 6.6.1)

Furthermore, the BLM NEPA Handbook indicates that BLM “‘can only define whether an alternative is
‘reasonable’ in reference to the purpose and need for the action.” Finally, the handbook at Section 6.6.3
indicates that the BLM may eliminate an action alternative from detailed analysis if any of the following
are true:

o ltis ineffective (i.e., it would not respond to the purpose and need).

o ltistechnically or economically infeasible (i.e., whether implementation of the alternative is
likely given past and current practice and technology; this does not require cost-benefit analysis
or speculation about an applicant’s costs and profits).

e Itis inconsistent with the basic policy objectives for the management of the area (e.g., not in
conformance with the land use plan).

e Itsimplementation is remote or speculative.
e [t is substantially similar in design to an alternative that is analyzed.

e [t would have substantially similar effects to an alternative that is analyzed.
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BLM used this guidance to develop criteria for this project and shared these criteria with cooperating
agencies. The criteria were then refined based on the input received. The project screening criteria, used
to identify alternatives warranting further analysis in the previous EIS process, is as follows:

1) Effectiveness. Is the alternative effective (would it respond to the purpose and need)?
a) Does the alternative provide year-round surface transportation access? (yes or no)
i) Factors to consider:
(1) Year round
(2) Surface access
b) Is the alternative feasibly and practically able to support mining exploration and
development activities in the Ambler Mining District? (yes or no)
i) Factors to consider:
(1) Logical termini?
(2) Support hauling mining equipment and heavy loads
(3) Constructed length
(4) Distance to transportation network
2) Technical Feasibility. Is the alternative technically feasible?

a) Constructability. Would the alternative use proven construction methods and minimize
construction risk by taking into consideration topography, poor soils, difficult river
crossings, and access to construction materials? (yes or no)

i) Factors to consider:
(1) Topography
(2) Poor soils
(3) Difficult river crossings
(4) Access to construction materials
b) Existing Technology. Can the alternatives be accomplished using existing technology
and equipment? (yes or no)
i) Factor to consider:
(1) Generally accepted design criteria for the intended mode of
transportation and intended use
3) Economic Feasibility.  Is the alternative economically feasible?
a) Are construction costs reasonable compared to other alternatives? (yes or no)
i) Factor to consider:
(1) Construction costs
b) Are operations and maintenance costs reasonable compared to other alternatives? (yes or
no)
i) Factor to consider:
(1) Operations and maintenance costs
4) Practicality. Does the potential alternative require remote or speculative assumptions for
implementation?

a) Does the alternative require speculative assumptions or remotely foreseeable

circumstances? (yes or no)

2 Based on cooperating agency input, the BLM determined that the logical termini for the project should be defined as a
connection from the mining district to an existing port or to existing transportation infrastructure that leads to an existing port.

3 For the economic feasibility criterion, costs for alternatives were derived largely from the DOT&PF effort in 2011-2012 and the
applicant’s materials. For alternatives not considered previously and therefore which did not have original cost estimate, costs
were extrapolated from these existing data sources. Older costs were escalated to 2018 dollars. Growth rates were based on the
Bureau of Labor Statistics Urban Alaska Consumer Price Index. Escalation rates used were as follows: from 2011 to 2018: 10.1
percent; from 2012 to 2018: 7.7 percent; from 2016 to 2018: 1.8 percent. Additional documentation regarding costs were also
considered.
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i) Factors to consider:
(1) Speculative assumptions?
(2) Remotely foreseeable circumstances?
b) Is the alternative practical using common sense? (yes or no)
i) Factor to consider:
(1) Common sense
c) Does the alternative have unacceptable environmental impacts relative to other
alternatives? (yes or no)
i) Factor to consider:
(1) Environmental data* on caribou habitat crossed, anadromous fish stream
crossings, and hydrologic conditions
5) Duplication. Is the alternative substantially similar in design to an alternative that is analyzed, or
would it have substantially similar effects to an alternative that is analyzed?
a) Is the alternative substantially similar to one that is also being analyzed? (yes or no)
i) Factor to consider:
(1) Duplication
b) Is the alternative similar to (but not as good as) an alternative with similar routing or
other key characteristics? (yes or no)
i) Factor to consider:
(1) Duplication

The screening criteria used for the Draft EIS were discussed during the cooperating agencies’ alternatives
development workshop in May 2023, and no new information or changed circumstances warranted
changes to the existing screening criteria were identified. Therefore, these screening criteria remain valid
for the Supplemental EIS.

5. Alternatives Considered*

NEPA requires consideration of a range of alternatives. BLM considered alternatives proposed by the
applicant (AIDEA) in their application, some of which were routes originally investigated by the
DOT&PF. BLM also considered the comments of the public and agencies, particularly received during
the scoping process of the first EIS, including multiple comments related to alternatives. Each of these
alternatives is briefly described below.

5.1. Applicant Alternatives

AIDEA, as the applicant, submitted two routes: a Proposed Route and an Alternative Route. Both are
access roads that connect the Dalton Highway at Milepost (MP) 161 with the Ambler Mining District.

4 For the practicality criterion, environmental metrics used during screening included consideration of caribou habitat,
anadromous fish streams, and hydrology related to stream crossings and riparian acreage, based on data from Alaska Department
of Fish and Game (ADF&G) and the U.S. Geological Survey (USGS) (ADF&G 2018; USGS 2018). Environmental metrics for
caribou habitat and anadromous fish stream crossings were calculated in June 2018 using GIS and based on a 250-foot-wide
corridor (the applicant’s proposed right-of-way width); in July 2018, riparian area was calculated based on a buffer of USGS’
National Hydrography Dataset lines that intersected the 250-foot ROW. The 250-foot width represents a conservative estimate of
impacts and would account for cuts and fills beyond the typical footprint, indirect (adjacency) impacts, and construction impacts.
DOT&PF proposed a typical section for both road and rail alternatives that required a 32-foot top width, and they used the same
centerline for their analysis. For this reason, the road impacts and the rail impacts calculated for this screening are identical. For
alternatives that move forward, it is anticipated that more precise footprint impacts will be calculated.
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The Alternative Route dips southward to take a different route through Gates of the Arctic National
Preserve. Figure 2 illustrates these routes.

AIDEA Proposed Route (Gates of the Arctic National Park and Preserve [GAAR] North): The
AIDEA Proposed Route is a 211-mile-long eastern alignment (accesses the Ambler Mining District from
the east), with its eastern terminus at MP 161 of the Dalton Highway. It runs almost directly west to the
Ambler Mining District across principally state, BLM, and Gates of the Arctic National Preserve lands.

AIDEA Alternative Route (GAAR South): The AIDEA Alternative Route is a 228-mile-long eastern
alignment, with its eastern terminus at MP 161 of the Dalton Highway. It is the same as the AIDEA
Proposed Route except that it loops to the south to pass through Gates of the Arctic National Preserve at
the narrowest possible location. This adds 20 miles to the overall route length.

5.2. DOT&PF Previously Identified Alternatives (Corridors)*

DOT&PF had examined multiple routes (corridors) before the project was transferred to AIDEA,
completing most of its work in 2011. The alternatives DOT&PF examined are shown on Figure 3 and
include the following rail and road alignments:

e Original Brooks East Corridor — Road

e Kanuti Flats Corridor — Road

e Elliott Highway Corridor — Road

e Parks Highway Railroad Corridor — Rail

o Delong Mountain Transportation System (DMTS) Port Corridor — Road or Rail
e Cape Blossom Corridor — Road or Rail

e Selawik Flats Corridor — Road or Rail

e Cape Darby Corridor — Road or Rail

Original Brooks East Corridor (Road): The Brooks East Corridor is a 220-mile-long road alternative. It
is an eastern alternative (approaches the Ambler Mining District from the east) and is the original basis
for the AIDEA Proposed Route. It would upgrade a currently used seasonal ice road to the
Bettles/Evansville area, including Evansville in the route. The route is hilly but not truly mountainous.

Kanuti Flats Corridor (Road): The Kanuti Flats Corridor is a 240-mile-long road alternative. It is an
eastern alternative that starts with the Original Brooks East Corridor but diverges at Evansville and
follows a flatter route westward, skirting south of Gates of the Arctic National Preserve.

Elliott Highway Corridor (Road): The Elliott Highway Corridor is a 370-mile-long road alternative. It
is a southeastern alternative, with its southern terminus at the existing Elliott Highway. From there, it
heads west (crossing the Yukon River), then heads north and west. Its final miles are the same as the
Kanuti Flats Corridor. Its route is mostly the same as the Parks Highway Railroad Corridor.

Parks Highway Railroad Corridor (Rail): The Parks Highway Railroad Corridor is a rail alternative
that splits at each end, providing 4 routes that vary between 420 and 450 miles long. It is a southeastern
alternative, with its southern terminus at the existing Alaska Railroad at the Parks Highway, west of
Fairbanks. From the Alaska Railroad, the route heads generally northwest, crossing the Yukon River, jogs
north through a band of low mountains, then heads north and west to the Ambler Mining District. Its
route is much the same as the Elliott Highway (road) Corridor.
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DMTS Port Corridor (Road or Rail): The DMTS Port Corridor is a 260-mile-long road or rail
alignment. It is a western alternative (approaches the Ambler Mining District from the west). DMTS
refers to the Delong Mountain Transportation System that connects the Red Dog Mine in western Alaska
with a mining port on the coast west of Noatak. From the port, the route heads east-southeast and crosses
Noatak National Preserve and Kobuk Valley National Park.

Cape Blossom Corridor (Road or Rail): The Cape Blossom Corridor is a 250-mile-long road or rail
alignment. It is a western alternative, with its western terminus at Cape Blossom, south of Kotzebue,
which has been identified as a potential port site. From Cape Blossom, the route heads southeast, then
northeast, crossing Selawik National Wildlife Refuge.

Selawik Flats Corridor (Road or Rail): The Selawik Flats Corridor is a 330-mile-long road or rail
alternative. It is a western alternative, with its western terminus at the Nome-Council Road, which leads
to Nome, where there is an existing shallow water port and a reasonably foreseeable deep water port.
From the Nome-Council Road, the route heads northeast across the Seward Peninsula and Selawik
National Wildlife Refuge. Most of the route is the same as the Cape Darby Corridor.

Cape Darby Corridor (Road or Rail): The Cape Darby Corridor is a 340-mile-long road or rail
alternative. It is a western alternative, with its western terminus at Cape Darby, which has been identified
as a potential port site. From Cape Darby, the route heads northeast, crossing the base of the Seward
Peninsula and the Selawik National Wildlife Refuge. Most of the route is the same as the Selawik Flats
Corridor.
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5.3. Alternatives Identified During Scoping and Post-Scoping*

The 2017-2018 scoping process undertaken by the BLM for the 2019 Draft EIS generated comments
related to alternatives. The BLM also held a 45-day public scoping comment period to solicit public input
on the Ambler Road Supplemental EIS, which generated additional comments related to alternatives.
Public comments related to alternatives from both the Draft EIS and Supplemental EIS scoping periods
are compiled in Appendix A of the Draft Supplemental EIS. Based on these comments during scoping
and the alternatives development/screening phase, the BLM identified several mode alternatives, several
road or rail routes, and other conceptual alternatives.

Commenters noted road or rail routes but often did not specify a location or route, for example, “west to
the coast” as a general route suggestion. Given that DOT&PF had already identified several routes west to
the coast and that these had engineering behind them, BLM did not undertake to create new alignments
based on such comments, although it did consider some potential refinements to the DOT&PF routes
based upon comments. Figure 4 illustrates these routes.

Additional alternatives/concepts gleaned from public and agency scoping comments and other input
during the Draft EIS and Supplemental EIS processes are as follows, with alternatives discussed during
the Supplemental EIS process indicated with an asterisk:

e Kobuk River Routes/Concepts

A route down Kobuk River to tidewater
An ice road to lower Kobuk River
A shorter road to Kiana, then barge on Kobuk River; truck-to-barge mode in general
Improvements (dredge) to Kobuk River for barge access
o Kobuk River crossing(s) moved downstream of Pah River confluence
e Southwest Routes/Concepts

o O O O

o Variations on Selawik Flats/Cape Darby corridors that access other resources

o A variation of the Selawik Flats route (referred to as the Nome route in this document;
note this specific route was suggested after the scoping period had concluded)

e Southeast Routes/Concepts
o A Tanana-Hughes-Hogatza-Kobuk alignment (in this document called the Communities
Route)
o Gates of the Arctic National Preserve Routes/Concepts

o Variations to reduce airfields and other features within GAAR
o More route options crossing GAAR
e Variations on Proposed Routes/Other Connections to Dalton Highway

Rail to Dalton Highway by any route (implies ore would transfer to trucks at highway)
A route across the Alatna River and up Helpmejack Creek
More take-off points from Dalton Highway
o A more southerly route tying directly to national park southerly route
e Other Concepts (suggestions for alternatives that were not described sufficiently to map)

o O O

o A route “close to villages”
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O O O O O O O

A seasonal road with ice bridges only*

“Heavy haul” road design (implies oversize mining vehicles, not just street vehicles)
One-lane road with passing areas and traffic-tracking software

Variations on phasing, or no phasing, of construction*

Variations on placements of airstrips

Variations on ROW ownership

An elevated rail—a concept generally described by a University of Alaska engineering
professor—that was included in internal scoping at BLM

Existing infrastructure and traffic routing (e.g., truck or rail to Port MacKenzie or
Seward)

Pipelines for fuel import and concentrate export, coupled with air transport for
personnel*

A route developed to have least possible impact on subsistence*

Tanana Chiefs Conference’s (TCC’s) alternative developed with traditional/local
knowledge, termed in their letter the “Tribal Alternative”*

Use of air transportation only for specific phases of exploration, construction, or
operations*

An alternative with increased mitigation measures*
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Figure 4. Alternatives derived from public input

Source: Prepared by HDR based on EIS scoping comments and other input received by BLM.
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5.4. Cooperating Agency Input on the Potential Range of
Alternatives*

The cooperating agencies discussed the various concepts and routes proposed in the Draft EIS scoping
comments at a meeting in Fairbanks on April 12, 2018. Based on this discussion, the BLM made the
following decisions:

e The routes to be considered should provide year-round access based on the statement of purpose
and need.

e Logical termini for the project alternatives considered should be defined as a connection from the
Ambler Mining District to an existing port or to existing transportation infrastructure that leads to
an existing port.

In developing alternatives for this Supplemental EIS, the BLM held a cooperating agencies’ alternatives
development workshop May 9-10, 2023. The BLM and cooperating agencies re-examined
alternatives/concepts that were proposed during the previous EIS process and worked to develop new
alternatives/concepts that would reduce overall potential impacts, especially impacts to subsistence use
and resources, including habitat.

Alternative options considered during the cooperating agencies’ alternatives development workshop
included the reasonableness of a road or railroad route to the west, terminating at a port site in Nome;
alternative modes of transportation that could be used during Phase 1 to support exploration, including
aircraft or ice roads; combining the proposed phases of construction; a road/pipeline corridor alternative
that consists of both a road and double pipeline (for fuel and flotation concentrate slurries) adjacent to the
road; and a Tribal Alternative that was proposed by TCC during scoping for the Supplemental EIS.

The following provides a brief summary of the input related to each of the corridors introduced during the
Draft EIS and Supplemental EIS scopings as described above.

Kobuk River Routes/Concepts: Previous agency discussion of the Kobuk River routes noted that
barging and ice roads are not year round, not practical, and would have unacceptable impacts if dredging
for additional river depth were part of the alternative. To be responsive to scoping comments, the BLM’s
determination was to include a road-to-barge alternative and a road alternative in the Kobuk River
corridor for screening.

Southwest Routes and Concepts: Based on previous agency discussion and map inspection, it was
determined that other mining districts to the southwest were near enough to the alignments DOT&PF had
examined that those routes already could be considered to provide reasonable access to those districts.
The BLM’s determination was to not include any additional routing or variation in the southwest/Seward
Peninsula area as it would be duplicative to routes that already had considerable engineering
consideration in their development. Subsequent to scoping and the April 12, 2018 cooperating agency
meeting, the BLM received an additional public request to consider a specific variant to the southwest,
which became known as the Nome route. The BLM incorporated this route for consideration in the
screening process.

Southeast Routes and Concepts: The BLM previously determined that an alternative that better
incorporated the communities of Tanana, Hughes, Hogatza, and Kobuk had a sufficiently different routing
than those evaluated by DOT&PF/AIDEA and that it warranted screening. This alternative was labeled
the Communities Route.
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Gates of the Arctic National Preserve: Previous discussion about reducing airfields and gravel sources
within the National Preserve resulted in a determination that these were design variations or impact topics
to be evaluated in the EIS but were not distinct alternatives needing screening

Variations on the AIDEA Proposed Route: Previous discussion resulted in a determination that scoping
suggestions for other alignments and variations on AIDEA’s Proposed Route were too vague to be
considered distinct alternatives for screening. However, a rail connection to the Dalton Highway was not
previously evaluated and was suggested for screening.

TCC’s Tribal Alternative: During the public scoping period for the Ambler Road Supplemental EIS, the
BLM received an extensive and detailed comment letter from TCC. In their letter, TCC specifically
requested the BLM consider a Tribal Alternative which was elaborated upon during the alternative
development workshop.

TCC’s alternative as described in the TCC letter would maximize protection by modifying the route and
incorporate other design features to prevent direct, indirect, and cumulative impacts on subsistence and
cultural resources. Such an alternative would minimize reliance on unproven and ineffective mitigation
measures to protect subsistence and cultural resources.

During the workshop held May 9-10, 2023, TCC (a designated representative for the federally recognized
Tribes of Alatna, Evansville, and Tanana) provided additional information and context regarding the
proposed alternative, explaining that under the proposed alternative, the BLM would delay preparation of
the Supplemental EIS until after the ANILCA Section 810 analysis and NHPA Section 106 process were
completed and a new route alternative would be crafted in coordination with the Tribes taking into
consideration the findings of the ANILCA Section 810 analysis and NHPA Section 106 process. Under
TCC’s proposal, such a new route alternative would then be analyzed in the Supplemental EIS and might
offer greater protections for subsistence and cultural resources than the other alternatives analyzed in the
Supplemental EIS.

However, the ANILCA Section 810 analysis cannot be completed for an alternative route prior to the
alternative route being identified, as it would not have a frame of reference for the analysis, nor can it be
completed outside the EIS process because Section 810(b) of ANILCA requires that the Section 810
analysis be completed as part of the EIS. In this regard, ANILCA Section 810(b) states, “If the Secretary
is required to prepare an environmental impact statement pursuant to §102(2)(C) of the National
Environmental Policy Act, he shall provide the notice and hearing and include the findings required by
subsection (a) as part of such environmental impact statement.”” Additionally, in order to determine
whether or not an alternative is reasonable, the BLM applies screening criteria. Because the proposed
Tribal Alternative as presented does not describe a route but instead a process for creating a new route or
adjusting a current route, this Supplemental EIS is unable to properly screen it to determine whether it is
technically or economically feasible, or whether it meets the stated purpose and need.

The Programmatic Agreement (PA) prepared pursuant to the Section 106 process initiated with the
original EIS requires the identification of archaeological, historic, and ethnographic resources within the
identified area of potential effect. The identification of these resources requires consultation with tribes
and local governments, including Alatna Village Council, Allakaket Village Council, City of Allakaket,
City of Anaktuvuk Pass, Dinyea Corporation, Evansville Village, Evansville, Inc., Hughes Village
Council, Huslia Village Council, Native Village of Kobuk, Native Village of Noatak, Native Village of
Selawik, Native Village of Stevens, Native Village of Tanana, Northwest Arctic Borough, Noorvik
Native Community, and Village of Anaktuvuk Pass. Per the PA, “The BLM shall ensure adverse effects
648 to historic properties are assessed per 36 CFR 800.5 and resolved through avoidance, 649
minimization, or mitigation, per 36 CFR 800.6” Once these resources are identified, they will be assessed
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per 36 Code of Federal Regulations 800.6, and any adverse effects to those resources determined to be
historic properties will be resolved through avoidance, minimization, or mitigation, which will also be
determined through extensive consultation with tribes and local governments.

Avoidance is the first tool used in resolving adverse effect to historic properties. As stated in the PA, “To
the extent practicable, the Permittee will develop or modify Project design and construction methods to
avoid historic properties.” This includes potential rerouting of the road. If that is not practicable, then the
next two resolution processes of minimization or mitigation for cultural resources will be applied.

Ultimately, the process (i.e., incorporating Indigenous Knowledge and consulting with tribes in
identifying potentially impacted cultural resources and modifying the route) and factors (i.e., including
timing and area restrictions during critical time periods such as caribou migration, fish spawning, and
peak subsistence harvesting; avoiding gravel mining in streambeds and other fish habitat; considering
renewable energy for the project’s electrical supply; and including tribes in oversight and enforcement of
stipulations) that are specifically recommended in TCC’s Tribal Alternative are considered potential
mitigation in the NEPA context. Therefore, the recommendations presented in TCC’s Tribal Alternative
will be carried forward as potential mitigation during the impact analysis in Chapter 3. While the BLM
can only enforce mitigation not resulting from the Section 106 process on BLM land, the process and
factors recommended in TCC’s Tribal Alternative would also be considered as potential avoidance,
minimization, and mitigation measures within the PA process and, if adopted, would apply throughout the
entire project, regardless of land ownership.

Variations on phasing, or no phasing, of construction: Discussion during the Draft EIS alternatives
process in 2018 of modified phasing options resulted in a determination that combining Phases 1 and 2
would be a reasonable option that could apply to any of the action alternatives, but condensing all 3
phases would not. Much of the infrastructure for Phase 2 would already be constructed as part of Phase 1.
Most notably, culverts would be placed in Phase 1 at the size and length needed for Phase 2, and bridges
would be placed in Phase 1 and would function for all subsequent phases. Additionally, Phase 2 would
not involve removing anything placed in Phase 1. While Phase 2 would include a 4-foot expansion of the
road width, it would also include construction of a thicker road embankment that would be more effective
insulation and would mitigate potential impacts to permafrost, water quality, and fish as compared to the
roadbed associated with Phase 1. A reduction in impacts related to permafrost, water quality, and fish and
related to the consolidation of 2 construction phases into 1 potentially outweighs the impact of the
footprint increase associated with Phase 2, even if Phase 2 is not ultimately necessary to support mining
operations in the Ambler Mining District.

During a cooperating agencies Supplemental EIS alternatives development workshop held May 9-10,
2023, discussion of the modified phasing concept revealed that combining Phase 1 and 2 is consistent
with special condition number 13 of the USACE’s CWA Section 404 permit for the project, which
specifies, “The permittee shall construct the road to Phase II standard embankment depths in areas with
thaw sensitive permafrost soils and in emergent wetlands, without first constructing the pioneer road.”
Therefore, consolidation of Phases 1 and 2 was identified as an option retained for detailed analysis under
each of the action alternatives in the Supplemental EIS. The difference between the USACE’s special
condition and the combining of Phases 1 and 2 as proposed is that combining Phases 1 and 2 would apply
to the entire route and would not be limited to areas with thaw-sensitive permafrost soils or emergent
wetlands.

Use of air transportation only for initial exploration and construction phases: During the cooperating
agencies’ Supplemental EIS alternatives development workshop, some cooperators suggested that the
BLM consider analyzing an alternative that allows air transportation only for initial mineral exploration or
early phases of construction, and not allow development of the road until later construction phases, or
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possibly until after mining proposals have been realized. During the discussion, a point made in favor of
this alternative concept was that it could reduce subsistence and surface water impacts, and points made
against it were that it would require the development of landings to facilitate air access and would not
meet the purpose and need statement to provide “year-round industrial surface transportation access in
support of mining exploration and development.” Some cooperators questioned whether the purpose and
need statement could be modified to eliminate the need for surface transportation access for the
exploration phase.

As previously stated in Section 3, Purpose and Need, of this alternatives memorandum, the BLM
reviewed the purpose and need for the Supplemental EIS and made no changes. The BLM’s purpose and
need element that allows for “‘year-round industrial surface transportation access” would not be met and
so it was eliminated from further consideration.

Pipeline/road combination: During the cooperating agencies’ Supplemental EIS alternatives
development workshop, the U.S. Environmental Protection Agency suggested that the BLM evaluate a
pipeline/road combination alternative. Under this alternative, pipelines would be developed adjacent to
the road corridor to transport fuel (e.g., diesel or liquified natural gas) into the Ambler Mining District
and transport flotation concentrate slurries out of the Ambler Mining District to either the Dalton
Highway or Nome, depending on the chosen route’s terminus. The proposed road would foreseeably be
used for other transport needs (supplies, equipment, people).

This pipeline alternative is conceptual and would therefore require several assumptions about the
pipeline’s design, start/end points, and required ancillary facilities such as pumpstations in order to screen
this alternative using the BLM’s criteria. Construction of an aboveground fuel pipeline adjacent to the
road would increase the width of the project corridor and the overall acreage of ground disturbance
needed for the project. An ore concentrate pipeline could feasibly be placed within the roadbed, however
the technical requirements of transporting concentrate through a buried pipeline for 200-plus miles over a
relatively steady grade is unknown. At a conceptual level, the BLM recognizes that the pipeline/road
alternative would provide a benefit of reducing truck traffic relative to the proposed action, which in turn
would reduce some of the potential effects of heavy truck traffic on air, wildlife, and subsistence
resources. The number of truck trips that could be reduced by this alternative are estimated in Appendix H
of the original EIS (Indirect and Cumulative Impacts Associated with the Ambler Road), which evaluated
the environmental effects of the mining development scenario anticipated to result from development of
the proposed Ambler Road. Based on the trip estimates in Appendix H (Section 2.1.4, Reasonably
Foreseeable Mine Development Scenario; Table 2-5), there would be approximately 36 daily trips for fuel
deliveries and approximately 306 daily trips for the transport of ore concentrate (including 102 double-
trailer trips and 204 single-trailer trips) generated by 4 major anticipated mining operations on the Ambler
Road (based on the projected use and development of the mining district). Therefore, an approximate
maximum of 342 daily trips could be avoided with this alternative, using these 4 major mining operations
as representative examples of what operational use levels would be for the life of the project.

The BLM also recognizes that the construction and operation of a pipeline would result in additional
adverse environmental effects relative to the proposed action, such as presenting new types of barriers to
wildlife movement from the aboveground pipeline and increasing the acreage of disturbance to wildlife
habitat, permafrost soils, and wetlands. Although some types of effects to wildlife would be reduced by
the pipeline addition (e.g., reduced roadway noise and potential for collisions), the physical presence of
the road and pipeline infrastructure would still disturb habitat, deter wildlife, and present movement
barriers. Given the connection between wildlife habitat and subsistence uses, which are the focus of the
remand, the benefits of this alternative would not outweigh the drawbacks associated with the increased
habitat disturbance and movement barriers.
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In terms of economic feasibility, one of the BLM’s alternative screening criteria, construction of a
pipeline in addition to the road, would also significantly increase the cost of construction, which would
make this alternative less economically feasible compared to the proposed action.

The Ambler Road Final EIS found that during construction of the project, particulate matter (e.g., dust)
would be the main air pollutant of concern and construction vehicles and equipment would emit
greenhouse gases (Section 3.2.7, Air Quality and Climate, of the Final EIS). The suggested alternative
would increase the footprint of ground disturbance and would also likely increase the duration of
construction, resulting in greater air emissions associated with the construction phase. The Final EIS also
found that during operation of the project, vehicle traffic on the road would result in dust and criteria
pollutant and hazardous air pollutant emissions; however, none of the action alternatives are expected to
cause exceedances of any ambient air quality standards, and localized air quality impacts would be
minimized with the successful implementation of operator-committed dust control measures (see Section
3.2.7, Air Quality and Climate, of the Final EIS). Therefore, while the suggested alternative would reduce
operational traffic and air emissions, it would do so at the expense of increased physical disturbance to
wildlife habitat, permafrost soils, and wetlands.

Other Concepts: Previous discussion of alternatives related to the other concepts noted in the bulleted
list in Section 5.3, Alternatives Identified During Scoping and Post-Scoping, of this alternatives
memorandum (most of which could not be mapped), resulted in a determination they were ambiguous or
duplicative to routes already being considered. The concepts from scoping often were vague or about
process. For example, input already has been given by communities/tribes that has resulted in alignment
changes. Pipelines would not serve exploration or fully meet the project needs (e.g., a pipeline would not
be able to move equipment or support mining exploration). The BLM did determine, however, to consider
the elevated rail mode in the screening process and to retain a consolidated phasing option for detailed
analysis under each of the action alternatives. None of the other conceptual scoping ideas warranted
inclusion as an alternative method of meeting the purpose and need.

Based on the discussion with the cooperating agencies and review of previously studied routes, the BLM
previously determined that 4 additional alternatives suggested during scoping warranted screening. The
following provides additional information on these 4 routes.

Rail to Dalton Highway: The Rail to Dalton Highway route is a 211-mile-long rail alternative. It is an
eastern route—it was assumed to follow the approximate alignment of the AIDEA Proposed Route
(acknowledging it may need to vary from this route in places to achieve grades that can be traversed by
trains). The route’s eastern terminus is the Dalton Highway, and it runs almost directly west to the
Ambler Mining District. This alternative assumes any mining ore would transfer from trains to trucks at
the Dalton Highway. From there, the transport would occur in the same manner as the Proposed Route.

Route along Kobuk River to Tidewater: The route along the Kobuk River is an approximately 150-
mile-long (no alignment was proposed, so no firm length was calculated) road alternative. It is a western
route, with its western terminus at “tidewater,” near the mouth of the Kobuk River. There is no existing
port in the vicinity; the nearest port is the DMTS port, which is the terminus of the DMTS Port Route.
The suggested route is assumed to roughly parallel the Kobuk River.

Road to Kiana Area, then Barge via Kobuk River: This alternative would include a road route to the
Kobuk River near the village of Kiana and the barging/lightering of materials from there to an off-shore
location where ocean going vessels would moor. The BLM used the DMTS route to the vicinity of Kiana
on the Kobuk River because that route had been engineered by DOT&PF. No engineering has been
completed on the short segment from the DMTS route to the Kobuk River; however, it appears feasible
based on inspection of topographic maps. From the Kiana area, it was assumed that barge traffic would
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operate seasonally on the Kobuk River and would continue across Hotham Inlet to Kotzebue Sound,
where ore ships could anchor offshore in deeper water as ships do today to serve Kotzebue (15 miles off
shore). Ore ships operate similarly farther north at the DMTS port (where ore ships anchor 3 miles off
shore and materials are lightered to and from shore). The mapped road portion would be approximately
149 miles long. The Kobuk River has multiple channels and many oxbows; the river mileage is estimated
at 60 miles. The additional water distance to an anchorage off of Kotzebue could be up to an additional 50
miles.

Communities Route: Because no alternative had been previously delineated, the BLM drafted a
generalized route for this alignment. The Tanana-Hughes-Hogatza-Kobuk route is a 306-mile-long road
alternative. It is a southeastern alternative, with its southern terminus at the existing Elliott Highway.
From there, the route follows the DOT&PF Elliott Highway Route westward across the Yukon River,
then northwest. It diverges from that route, however, to stay farther west, winding though Hughes, north
of Hogatza, and ending near Kobuk. Because of mountainous topography, it crosses a corner of the
Koyukuk National Wildlife Refuge, although the BLM is assessing whether it is feasible to route this
potential alternative to avoid the refuge.

5.5. Conclusion — Range of Alternatives for Screening

BLM considered the full spectrum of ideas generated during public scoping and internal scoping with
cooperating agencies and identified modes and routes that constitute the range of alternatives to be
screened. The ideas and alternatives include the following modes:

e Road

e Standard rail

e Blimp/dirigible

e Pipeline

e Elevated rail

e Narrow gauge rail

e Iceroad

e Barge/road to barge

The BLM determined that the applicant’s proposed route and alternative route, the road and rail
alignments considered by DOT&PF, and several routes and concepts suggested by the public during and
after scoping should undergo screening. The range of potential routes includes the following:

Routes Proposed by Applicant

e AIDEA Proposed Route (GAAR North)
o AIDEA Proposed Alternate Route (GAAR South)
Routes Studied By DOT&PF

e Original Brooks East Corridor — Road
e Kanuti Flats Corridor — Road

e Elliott Highway Corridor — Road
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Parks Highway Railroad Corridor — Rail
DMTS Port Corridor — Road or Rail
Cape Blossom Corridor — Road or Rail

Selawik Flats Corridor — Road or Rail

Cape Darby Corridor — Road or Rail
Routes Suggested During Scoping

Rail to Dalton Highway along AIDEA’s Proposed Route (GAAR North)

Road Route along Kobuk River to Tidewater

Road to near Kiana, then Barging Down the Kobuk River

Communities Route (Tanana, Hughes, Hogatza, Kobuk) - Road

Nome Route (a Selawik Flats variant) — Road

No additional modes or routes were identified from the public during scoping or through cooperating
agency input on the Supplemental EIS.

6. Alternatives Screening

6.1. Process Overview*

The original screening process undertaken for the Draft EIS was broken into 2 phases: an initial screening
of transportation modes and a secondary screening of routes associated with the reasonable modes. This
was an iterative process, based in large part on scoping comments received, input from cooperating
agencies, and review of available data. Many of the scoping comments related to alternatives that were
not specific about a location for an alternative, but instead identified perceived advantages of modes other
than automobile-based transportation, such as standard aircraft, dirigibles, standard and narrow gauge
railroad, elevated railroad, barge transportation, and pipelines. Screening first examined these modes to
see which were reasonable to advance, with the idea that location information (engineering route detail)
could be applied to those modes that moved past the first screening.

The second screening pertained to those modes that were found potentially reasonable based on the
criteria. Only road and rail modes were determined reasonable (see analysis in Section 6.3, Mode
Screening Results, of this alternatives memorandum). Where necessary, engineering information that had
been developed in detail for DOT&PF alternatives was used to evaluate new routes to a level sufficient
for screening. Routes were delineated based on topographic maps and aerial photographs. Construction
costs were based on DOT&PF’s estimated costs per mile of other road and rail alternatives in similar
terrain. Costs done several years ago were all escalated to the same year (2018).

In both screenings, draft data were displayed in large matrices (spreadsheet tables) for discussion with
cooperating agencies and for internal BLM consideration. Following a meeting with cooperating
agencies, the matrices were revised, and BLM made initial decisions about which alternatives would be
carried forward for further analysis and which were not reasonable and would not be carried forward.
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Additional data were reviewed to help further screen the alternatives.® Final summary matrices appear in
Attachment B, Modes Screening Data, and Attachment C, Routes Screening Data, of this document.

In developing the Supplemental EIS, the BLM utilized the same screening process that was originally
developed for the Draft EIS and applied it to any alternatives brought forward for rescreening.

6.2. Cooperating Agency Input on Alternatives Screening*

Agencies previously met in Fairbanks on April 12, 2018, and in Anchorage on May 2, 2018, to review
changes to the statement of purpose and need, review changes to the screening criteria, discuss the range
of alternatives, and review and provide input on drafts of the screening matrices. Relevant points from the
discussion include the following:

o Narrow gauge rail may be considered a variation on the rail mode rather than a separate
alternative. Agencies noted narrow gauge rail is used in mining applications around the world and
has design criteria that lend it to tighter curves and steeper grades. Agencies felt it should pass
through the mode phase of screening.

e “Egregious environmental impact” should be added as a criterion. Based on the input, BLM did
add a criterion for unacceptable environmental impact relative to other alternatives.

e Some agencies felt that a “year-round” requirement makes ice roads and barges impractical, and
such modes would not satisfy the purpose and need. It was not clear how “year round” should be
applied to ports that ice over. The participants expressed a need to further understand if there is a
necessity to have access to a year-round port in addition to a year-round road, especially
considering that the DMTS port, also owned by the applicant, operates seasonally and is touted
by the applicant as the road-operating model on which this project is based.

e There is a need to better understand the necessity for a “deep water” port versus lightering loads
from ships anchored offshore.* DOT&PF considered deep water ports (e.g., Cape Blossom and
Cape Darby) and shallow draft ports that rely on lightering (e.g., DMTS and Nome). The
Northwest Arctic Borough noted that the Kobuk River is too shallow to support mining
operations, and that even the shallow draft barges that operate there now often cannot get
through.

In terms of specific modes, the cooperating agency meetings resulted in general agreement on the
following points:

e Year-round roads, standard rail, and narrow gauge rail modes appeared to be reasonable modes
for further consideration.

e Air modes do not constitute “surface transportation” as specified in the statement of purpose and
need and therefore are not reasonable. Dirigibles are unproven technology in arctic conditions.

e The elevated rail concept is based on an unproven technology in arctic conditions, is very
expensive, and is likely not practical.

5 Available wetlands data was reviewed and determined by the BLM and the USACE to be insufficient for screening purposes
due to its coarseness and inaccuracy. Existing documentation regarding ports and mining district activity was reviewed and
independently assessed in regard to the logical termini, economic feasibility and practicality criteria.

6 As part of the alternatives screening process, the BLM concluded that they did not need to determine if having a shallow water
port would result in an alternative being screened out for not having a logical terminus. While deep water ports were considered
during the logical termini discussions, alternatives connecting to a shallow water port were eventually screened out for other
additional reasons.
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e Seasonal winter ice roads and barging are not “year-round” transportation as specified in the
statement of purpose and need.

e Pipelines, while they might be useful for transporting fuel or ore slurry, would not support the
need for hauling equipment and supplies.

In terms of specific routes, the cooperating agency meetings resulted in the following general agreement
regarding routes:

o Rail access to the Dalton Highway may be difficult to screen out at this point.

e The Original Brooks East Route is largely duplicative of the AIDEA Proposed Route, but
AIDEA’s Proposed Route avoids impacts to communities.

e The Cape Darby Route does not connect to an existing port. It would be speculative to assume a
port would be developed at Cape Darby.

The BLM held a cooperating agencies’ Supplemental EIS alternatives development workshop, where
agencies re-examined alternatives concepts that were proposed during the previous EIS process and
discussed new alternatives. Options discussed during the workshop included the reasonableness of a route
to the west terminating at a port site in Nome; alternative modes of transportation that could be used
during Phase 1 to support exploration, including aircraft or ice roads; combining the proposed phases of
construction; a road/pipeline corridor alternative that consists of both a road and double pipeline (for fuel
and flotation concentrate slurries) adjacent to the road; and a Tribal Alternative that was proposed by
TCC during scoping for the Supplemental EIS. This Alternatives Development Memorandum has been
revised to reflect the outcome of cooperating agency input on the Supplemental EIS range of alternatives
and to document the BLM’s rationale for rescreening and excluding from or including for detailed
analysis modes or routes in the Supplemental EIS.

6.3. Mode Screening Results

This section describes BLM’s rationale for screening out some mode alternatives as not reasonable and
carrying others forward to the second level of screening. BLM took all available information (e.g.,
matrices, scoping comments, cooperating agency input, and applicant material) into consideration. The
results are presented below as summary lists, with detailed explanation following. This section should be
read in conjunction with the mode screening matrix information presented in Attachment B of this
document.

6.3.1 Modes Eliminated*

Modes eliminated from further consideration:

e Seasonal ice road
e Elevated rail

e Standard aircraft

o Dirigible
e Barge
e Pipeline

Air (airplanes/helicopters): Standard air access—airplanes or helicopters using runways or helipads—
was discussed in depth by cooperating agencies, focusing on whether it could be available as an
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alternative for Phase 1 mineral exploration only, given that exploration supported by air has currently
occurred within the District. The intent of the applicant’s purpose and need is to support expanded
exploration throughout the Ambler Mining District. Air access would require assumptions about whether
this mode would be effective in support of mining operations. Because operating costs were noted as
excessive and unreasonable given the loads in question, this mode would not be practical. Additionally,
air transportation would not provide surface access, thereby not meeting the purpose and need for the
proposed action. However, given that current mineral exploration is primarily supported by air since there
is no road access to the District, the BLM decided that additional information regarding the past, present,
and reasonably foreseeable use of aircraft for mineral exploration would be added to the analysis of the
No Action Alternative and cumulative effects in the Supplemental EIS. Key considerations included:

e Purpose and Need: Does not meet purpose and need because it does not provide surface access.

e Purpose and Need: Does not meet purpose and need because it does not reasonably support
hauling heavy mining equipment and heavy loads.

e Technical Feasibility: Not technically feasible given the anticipated loads and equipment needed
to be hauled.

e Economic Feasibility: Has economic challenges. High numbers of flights at high costs would be
necessary because of the small load capacity of planes compared to truck or rail modes.

e Practicality: Not practical using common sense and because it requires speculative assumptions.
Aircraft are not suitable for the kinds of hauling needed; it would be highly speculative to believe
mines would be able to develop if dependent on this mode.

Air (blimp/dirigible): This mode was previously screened out for similar reasons as standard aircraft
service, plus additional speculation and risk related to untested technical feasibility for mining support
purposes in an arctic environment. Purpose and Need: Does not meet purpose and need because it does
not provide surface access.

e Technical Feasibility: Technical feasibility is questionable. Heavy lift dirigibles supporting
mining in the arctic do not have generally accepted design criteria.

e Practicality: Not practical using common sense and because it requires speculative assumptions.
Requires speculation that an untested mode, in a dark, harsh arctic environment, would be safe
and reliable. An untested mode in the unique environment of the project area is not reasonable
using common sense.

Rail (elevated rail): This mode was previously screened out because of the speculative and untested
technical feasibility of the concept in arctic environments and because of anticipated very high
construction costs of what would amount to building a continuous bridge that could be in excess of 200
miles long. Where standard rail construction might cost approximately $6 million/mile, elevated rail
capable of hauling mining loads was estimated to cost in excess of $100 million/mile. Technical
Feasibility: Not technically feasible. There are not established design criteria for this technology in arctic
conditions.

e Economic Feasibility: Not economically feasible. Consultant engineers estimated this technology
could cost in excess of $100 million/mile.

e Practicality: Not practical using common sense and because it requires speculative assumptions.
Requires speculation that an untested mode, in a dark, harsh arctic environment, would function
well. The high cost and unproven technology in arctic conditions make it not practical using
common sense.
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Road (seasonal ice road): This mode was previously screened out because an ice road would not provide
year-round surface access and therefore would not satisfy the project purpose and need. An ice road
concept was noted as unreliable in the face of a warming climate. Operations and maintenance were noted
as not reasonable because potentially greater than 200 miles of new road would need to be built each
winter. Therefore, an ice road was deemed not practical. This mode was also discussed by cooperating
agencies during a workshop held for the Supplemental EIS, including this use of snow trails in
conjunction with ice bridge crossings at rivers. Given that the applicant proposes to utilize seasonal ice
roads and trails during the first phase of construction of the road, the BLM decided that additional
information regarding the impacts of seasonal ice roads or trails would be added to the actions common to
all alternatives analysis in Chapter 3 of the Supplemental EIS.

e Purpose and Need: Does not meet purpose and need because it does not provide year-round
access. Moreover, it is questionable as to whether river crossings can provide reliable access to
support mineral exploration and development given changing climate conditions. Heavy loads
require stable, consistent ice conditions.

e Technical Feasibility: Technical feasibility is questionable. There are not established design
criteria for constructing ice roads that support heavy mining operations.

e Ice roads of this length are not practical; changing climate conditions make reliability of ice roads
speculative and therefore not practical.

e Economic Feasibility: Not economically feasible. Constructing new ice roads each year is not
economically feasible. It is reported that ice road construction and maintenance on the North
Slope costs $1 million/mile/year. Furthermore, limiting surface access to the mining district to
only a portion of the year does not meet the applicant’s need for year-around access.

e Practicality: Constructing an ice road of the required length each winter is not practical using
common sense and is not economically feasible.

Water (barge/boat)’: This mode was previously screened out because a water-only route would not
provide “year-round” surface access and therefore would not satisfy the project purpose and need. The
Kobuk River would be too shallow for reliable seasonal access and/or would require dredging; other
routes were not identified. The impacts of dredging would also make this mode not practical for
environmental reasons, and the alternative was screened out during the original EIS screening process
primarily based on purpose and need issues.

e Purpose and Need: Does not meet purpose and need because it does not provide year-round
access.

e Technical Feasibility: Technical feasibility is problematic. Rivers near the Ambler Mining
District are too shallow for barges hauling the kinds of materials anticipated, which would require
dredging. Dredging raised unacceptable environmental concerns for cooperating agencies.

o Practicality: Changing climate conditions require speculation that water levels will remain
constant over time, introducing technical feasibility issues and making barge modes not practical
based on the necessary speculating.

Pipeline: This alternative was previously screened out because it would not support the required hauling
and would not be practical on its own. A system of pipelines could, in theory, carry fuel into the Ambler

" Road to Kiana Area, then Barge via Kobuk River. This combination road/barge alternative was forwarded to the second level
screening because it had a relatively long roadway component that would have been year round. To give this idea a hard look,
BLM conducted additional analysis. In the end, however, it was eliminated because it was not technically feasible. See more in
Section 6.4, Route Screening Results, of this alternatives memorandum.
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Mining District and carry mineral ore slurry out. A pipeline alone, however, would not satisfy the project
purpose and need of supporting mineral exploration and mineral development because it would not handle
the heavy loads of equipment or large vehicles needed at mining sites. Purpose and Need: Does not meet
purpose and need because it does not reasonably support hauling heavy mining equipment.

Pipeline/Road: This mode was proposed by the EPA during a workshop held for the Supplemental EIS,
and through comment and review of the draft document. This mode is screened out due to technical
feasibility of operating a slurry pipeline for the distance proposed and existing conditions, economic
feasibility, and the increase in environmental impacts associated with physical disturbance to wildlife
habitat, permafrost soils, and wetlands.

6.3.2 Modes Moving Forward
Modes moving forward for further consideration:

e Road
¢ Rail (narrow gauge and standard rail)

Road (standard road): Forwarded to second level screening because roads provide a surface
transportation method that is technically feasible and can satisfy the project purpose and need, depending
upon route. This mode is a proven technology for supporting mining, including in the arctic environment
of the project area. The design criteria for this mode are well understood. This mode was proposed by the
applicant.

Rail (standard rail): Forwarded to second level screening because rail provides a technically feasible
surface transportation method that could satisfy the project purpose and need, depending upon the route.
Rail was noted as being effective at hauling heavy loads for long distances in support of mining
operations around the country, including Alaska. This mode is a proven technology in Alaska’s northern
climate.

Rail (narrow gauge): Forwarded to second level screening, with a note that narrow gauge rail rolling
stock could not freely interchange with standard gauge rails on the existing Alaska Railroad. Narrow
gauge rail was forwarded to second level screening, most likely as a variation on standard rail, rather than
as a stand-alone alternative. It was noted that narrow gauge rail, while not as widely developed as it once
was, is used in support of mining operations elsewhere and may provide advantages for reducing impacts
because of its narrower footprint and generally more flexible design criteria.

6.4. Route Screening Results*

BLM’s second phase of alternatives screening was to apply the screening criteria to the modes carried
forward—road and rail modes—and to assess specific routes. This section describes BLM’s rationale for
screening out some route alternatives as not reasonable and carrying others forward for further analysis.
BLM considered all available information (e.g., matrices, scoping comments, cooperating agency input,
and applicant material). This section should be read in conjunction with the route screening information
presented for all screened route alternatives in Attachment C of this document.

The BLM rescreened the Selawik Flats Route to reflect new information related to the reasonable
foreseeability of a deep water port in Nome and reviewed the screening results of all of the other routes to
determine whether or not the original analysis remains valid for the Supplemental EIS. For all other
alternative routes, it was determined that the initial results of screening applied during preparation of the
original EIS remain valid.
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6.4.1 Alternatives Considered but Determined Not Reasonable

Alternative road and rail routes eliminated from further consideration:

e Original Brooks East Route (road; previous DOT&PF alternative)
e Kanuti Flats Route (road; previous DOT&PF alternative)
e Rail to Dalton Highway along AIDEA Proposed Route (from scoping)
e DMTS Port Route (road; previous DOT&PF alternative)
e DMTS Port Route (rail; previous DOT&PF alternative)
¢ Route along Kobuk River to Tidewater (road; from scoping)
¢ Road to Kiana Area, then Barge via Kobuk River (road and barge; from scoping)
e Cape Blossom Route (road; previous DOT&PF alternative)
o Cape Blossom Route (rail; previous DOT&PF alternative)
o Selawik Flats Route (road; previous DOT&PF alternative)
o Selawik Flats Route (rail; previous DOT&PF alternative)
e Cape Darby Route (road; previous DOT&PF alternative)
e Cape Darby Route (rail; previous DOT&PF alternative)
e Variation of Selawik/Cape Darby to access other mining resources (road; from scoping)
e Nome Route (road; a Selawik Flats variant suggested post-scoping)
e Elliott Highway Route (road; previous DOT&PF alternative)
e Parks Highway Rail Route (rail; previous DOT&PF alternative)
Original Brooks East Route
Type: Road Area:; Eastern  Length (miles): 220

This alternative is similar to the AIDEA Proposed Route. It preceded the current Proposed Route but was
revised by AIDEA to avoid community impacts and concerns. Its screening results generally were
positive. However, it was noted as not favorable to the communities of Bettles and Evansville, which it
passes through or near. Community objections were a substantial reason AIDEA refined the route to
avoid the communities. The alternative connects to the Dalton Highway, some 15 miles south of the
AIDEA Proposed Route, but no substantive functional difference between these connection points would
be anticipated. The revised connection point was proposed by the applicant. Between the refinements
already made and the substantive duplication, this route is not being carried forward for detailed analysis
in the Supplemental EIS.

o Duplication: This route is duplicative of the applicant’s proposed route, but is less favorable (i.e.,
has unacceptable community impact compared to the applicant’s proposed route) and therefore is
not carried forward.

Kanuti Flats Route

Type: Road Area: Eastern  Length (miles): 240

This alternative was an early route examined by DOT&PF that passes near or through Evansville and
Bettles and south of Gates of the Artic National Preserve before bending north to access the Ambler
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Mining District. Community objections were a substantial reason AIDEA refined its routes to avoid the
communities and did not continue to pursue the Kanuti Flats Route. BLM found it substantially similar in
concept to the AIDEA Proposed Route and AIDEA Alternative Route, and did not find a compelling need
for an alternative that would avoid the Preserve given that Congress explicitly wrote into law a provision
for access through the Preserve. Of the environmental factors measured during screening, this route
generally had higher caribou habitat impacts, crossed more anadromous fish streams, and impacted more
riparian acreage compared with other alternatives.

e Duplication: This route is duplicative to the applicant’s proposed route but is less favorable in
regard to geotechnical concerns, difficult river crossings, access to construction materials,
anadromous fish stream crossings, and construction cost. Therefore, this route is not being carried
forward for detailed analysis.

Rail to Dalton Highway
Type: Rail Area: Eastern  Length (miles): approximately 211

This alternative follows the same general route as the AIDEA Proposed Route but for a railroad instead of
a road. During screening discussions with cooperating agencies, concerns were noted about construction
costs (more than $1 billion) and impracticality of transferring ore from rail to truck at the Dalton
Highway, then potentially transferring it back to rail in Fairbanks for shipment south. DOT&PF did not
analyze this alternative in its 2011 effort. The route had a cursory engineering overview for fatal flaws as
a rail route, because railroads require lower maximum grades than roads, and then it was screened.

The concept is not practical due to substantial handling inefficiencies (and therefore increased operating
costs). Due to the steepness of the terrain where the mines would be located it is not anticipated that rail
spurs could be feasibly connected directly to the mines because of grade limitations. This implies ore and
equipment would need to be loaded/unloaded at the rail line’s western terminus and trucked to and from
the mines themselves and necessitating an intermodal transfer facility at the rail line’s west end. A similar
intermodal facility would be needed at the east end (Dalton Highway), to again transfer ore/equipment
to/from highway-legal trucks for transportation over the Dalton Highway to Fairbanks. According to
testimony before the Alaska Legislature, Trilogy Metals intends to load containerized ore onto the Alaska
Railroad near Fairbanks (necessitating yet another transfer point and handling facility). The transfer of
modes at each end of the rail line and yet again in Fairbanks is inefficient and impractical due to the
double, or triple handling of each truckload or container. Compared to loading trucks at the mine that can
then drive onto the road system all the way to Fairbanks for 1 transfer to the Alaska Railroad (or trucked
directly to a port), this requirement for multiple transfers would be inefficient. The time, infrastructure,
and labor costs for the extra transfers would be high and not practical.

Also, having an “isolated” rail system not connected to a port or railroad was determined not to be
practical. This isolated rail system would not allow an efficient or practical way to bring in locomotives,
railcars, or other large equipment. During initial construction the locomotives would likely have to be
disassembled and then reassembled at the site. This is very nearly cost prohibitive. Not having a
connection to the existing railroad infrastructure would prohibit sending out any on rail equipment to
existing Alaska Railroad maintenance shops. Thus all maintenance facilities would have to be self-
contained on site.

There is also the added concern that the disassembled rail equipment may still be too heavy for the
bridges on the Dalton Highway. Locomotives of the type anticipated to be needed for an alternative such
as this weigh approximately 430,000 total pounds (over 215 tons) are over 10 feet wide, 16 feet high, and
76 feet long.
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This alternative would be expected to follow the same general alignment as the AIDEA Proposed Route
(with considerations regarding where grades need to be shallower for rail) and is therefore duplicative of
that route. Its primary benefit was thought to be the somewhat less likelihood of people using street
vehicles, all-terrain vehicles, or snowmobiles to access the land along the route, either legally or illegally.
However, the rail concept includes a single lane maintenance road alongside the tracks, so the possibility
of public access would remain. There is likely little practical difference in impacts between the road and
rail modes on this alignment.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Economic Feasibility (in 2018 dollars): Cost would be $1.05 billion, which would be nearly 3
times more (approx. $700 million) than the applicant’s proposal ($356 million).

e Practicality: Not practical. Multiple handling requirements and mode transfers, inefficiency, and
technical problems moving to, and maintaining rail equipment at, this remote, “isolated” rail line
make this alternative impractical using common sense.

e Duplication: This alternative is expected to follow the same general alignment as the AIDEA
Proposed Route with very little meaningful difference in impact and no clear benefit to outweigh
the costs and practicality concerns.

DMTS Port Route — Road
Type: Road Area; Western Length (miles): 260

This alternative would access the existing DMTS port, which primarily serves mining at the Red Dog
Mine. However, a 2012 DOT&PF assessment of needs at the DMTS port resulted in an estimated
additional cost of $215 million to $260 million for additions to the port facility to enable adequate support
for the Ambler Mining District activity. Screening indicated intermediate values for geotechnical
concerns (poor soils and relatively poor access to construction material, such as gravel); a higher number
of difficult river crossings compared to other alternatives; and high construction costs (nearly $800
million, which is more than double the applicant’s proposed route cost even before adding the cost to
build new port facilities). There may be limited or no port use in winter if the Chukchi Sea continues to
freeze over and there is a lack of investment in icebreakers. Both the future sea ice conditions and the
prospect of icebreaker use to maintain access to ports is speculative. The route would cross substantial
caribou habitat (8,030 acres), but these values are still intermediate relative to other alternatives.
Crossings of anadromous fish streams would be relatively high at 13 compared with other alternatives.

Considering all the criteria, the BLM initially retained this alternative for further evaluation. Additional
information was collected and reviewed, particularly with regard to capacity at the DMTS port. A 2014
feasibility study prepared for a separate proposed mine development in the vicinity assessed capacity at
the DMTS port site and concluded that additional capital expenditures would be required to accommodate
additional mine development (HDR, Inc. 2014).

While the DMTS port site exists and functions for mineral export currently, in addition to being owned by
the applicant, existing capacity concerns exist; while space appears to be available adjacent to the existing
DMTS site, the additional construction to provide sufficient capacity required is so extensive BLM
determined it would be akin to building a new port. Furthermore, the existing port provides only seasonal
access with open water roughly 3 to 4 months out of the year.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:
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e Purpose and Need — Logical Termini and Practicality: The existing port with its current
infrastructure is at its practical capacity. Therefore, BLM determined the route does not have a
logical terminus because it would require the construction of a new port.

e Economic Feasibility (in 2018 dollars): The total project would be between $1.02 billion and
$1.07 billion, which would include both the road construction and port construction. The road
cost would be almost $800 million, which is more than double the applicant’s proposal (approx.
$356 million).

e Environmental Factors: compared with other alternatives, this alternative has relatively high
impacts to caribou habitat, anadromous fish streams (13), National Hydrography Dataset (NHD)
stream crossings (269), and NHD riparian habitat (151 acres), without substantive environmental
benefits. There is a lack of substantive environmental benefits in other metrics compared to other
alternatives, which might otherwise warrant this alternative’s continuing analysis.

DMTS Port Route — Rail
Type: Rail Area; Western Length (miles): 260

This alternative would access the existing DMTS port, which primarily serves mining at the Red Dog
Mine. It would follow the same alignment as the road but would be a railroad. Screening indicated
intermediate values for geotechnical concerns (poor soils and relatively poor access to construction
material, such as gravel), difficult river crossings, and high construction costs. The values indicated were
the same as indicated above for the road, but the construction costs were much higher, at approximately
$1.46 billion for the rail, in addition to the cost to build new port facilities which would be an additional
$232 million to $280 million (in 2018 dollars). There may be limited or no port use in winter if the
Chukchi Sea continues to freeze over and there is a lack of investment in icebreakers. Both the future sea
ice conditions and the prospect of icebreaker use to maintain access to ports is speculative. The route
would cross substantial caribou habitat (8,030 acres). Crossings of anadromous fish streams would be
relatively high at 13. Considering all the criteria, BLM initially retained this alternative for further
evaluation during the screening process. Usability of the port is a key consideration of this alternative.
Additional information was collected and reviewed to help determine if use of the DMTS port meets the
purpose and need.

This alternative is not being carried forward for detailed analysis. The same key factors applicable to the
road version of this route apply to the rail route. Additionally, the project would cost between $1.61
billion and $1.66 billion (which includes both rail and port development).

Route along the Kobuk River to Tidewater
Type: Road Area: Western Length (miles): 150 (no route to officially measure)

This concept was suggested during scoping, but the concept was vague and had insufficient detail to
delineate a specific route. DOT&PF already engineered routes in this general corridor and found a
technically feasible route along the Kobuk River as far as Kiana (see the DMTS route). Moving the route
closer to the Kobuk River would only serve to increase impacts and decrease the route’s technical
feasibility. For example, it would increase floodplain impacts, and would be worse for subsistence values
(the Kobuk River was identified during scoping as a critical river for subsistence fishing) compared to the
DMTS route. Moreover, a route closer to the river would cross more challenging soils from an
engineering perspective and would be farther from material sites, increasing costs and decreasing its
technical feasibility. Screening indicated poor results on most criteria. Critical issues include lack of any
existing port near the mouth of the Kobuk River, which means it would not adequately satisfy the project
purpose and need. DOT&PF explored various port development options (although not at the mouth of the
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Kobuk River) and found the costs on the west coast of Alaska to be high.® Because the alternative would
not connect to an existing port and fared poorly on other criteria, it was deemed unnecessary to delineate
a precise route and calculate other metrics. This route was determined to be duplicative of the DMTS
route on its eastern half (but was not as good as the DMTS route on several metrics, when considering the
full route) and would not connect to an existing port on its western terminus. Primarily because of the
purpose and need issues, and without sufficient other redeeming qualities, this alternative is not being
carried forward for detailed analysis in the Supplemental EIS.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Purpose and Need — Logical Termini: Port does not exist at the mouth of the Kobuk River and
therefore this alternative does not satisfy the purpose and need.

e Duplication: Similar to the DMTS route but would have worse soils and greater floodplain
impacts compared to other alternatives.

e Not practical: Requires speculation that mining companies would find it practical given the long
water-borne distance and shallow drafts in a short hauling season.

Cape Blossom Route — Road
Type: Road Area; Western (Kotzebue) Length (miles): 250

This alternative would access the coast at Cape Blossom, just south of Kotzebue on Kotzebue Sound. The
screening criteria showed poor results, with relatively many large river crossings and poor access to
material sites (average distance would be 20 miles). No port exists at Cape Blossom today. A 2012
DOT&PF assessment of port needs at Cape Blossom resulted in an estimated additional cost of $255
million for a port facility there. A small port exists nearby at Kotzebue, and an 11-mile road is under
construction between Kotzebue and Cape Blossom (as of 2018). The existing port at Kotzebue is a small,
privately owned facility where ore export would be infeasible given the port’s location in town. The
reason is due to the lack of existing facilities to accommodate seasonal storage of ore and a lack of space
on the land side of the port to construct such facilities. In addition, the requirement to transport ore
through town by truck or possibly conveyer would cause community impacts. In fact, the community’s
desire to build a road to Cape Blossom is to provide access to a port location that’s deeper than the
shallow port conditions in Kotzebue.

The lack of an existing port at Cape Blossom, the small and shallow port at Kotzebue without shore-side
capacity, and the construction feasibility and cost issues cumulatively weighed against this alternative.
This alternative is not being carried forward for detailed analysis.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Purpose and Need — Logical Termini: Port does not exist at Cape Blossom and therefore this
alternative does not satisfy the purpose and need. Adequate port facilities do not exist at
Kotzebue; the additional construction required in Kotzebue is so extensive BLM determined it
would be akin to building a new port. Therefore, at either Cape Blossom or Kotzebue, this
alternative does not satisfy the purpose and need.

8 Port construction cost estimates range from $215M to $260M (in 2011 dollars) and are included in Ambler Mining District
Access Draft Conceptual Port Cost Evaluation Report (February 2012).
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e Economic Feasibility (in 2018 dollars): The total project cost would be approximately $1.22
billion, which includes both the road and port construction. The road cost would be $947 million,
which is 2.5 times more than the applicant’s proposed route ($356 million). The additional cost of
port development (approx. $275 million) pushes this alternative over $1 billion.

e Environmental Factor — Caribou Habitat: Would impact 8,290 acres, which would be 2,429 acres
(41 percent or 1.4 times) more than the applicant’s proposed route (5,861 acres). This alternative
impacts an intermediate level of NHD stream crossings (260) and NHD riparian acreage (158
acres). There is a lack of substantive environmental benefits in other metrics compared to other
alternatives, which might otherwise warrant this alternative’s continuing analysis.

e Practicality: The alternative requires speculation that an adequate port would be built and
therefore this alternative does not have a logical terminus.

Cape Blossom Route - Rail
Type: Rail Area; Western (Kotzebue) Length (miles): 250

This alternative would access the coast at Cape Blossom, just south of Kotzebue on Kotzebue Sound. No
port exists there today, but a small port exists nearby at Kotzebue and an 11-mile road is under
construction between Kotzebue and Cape Blossom. The screening criteria for this alternative showed poor
results, with many relatively large river crossings and low access to material sites (average distance was
estimated at 20 miles). The construction cost was among the highest of the alternatives. A 2012 DOT&PF
assessment of port needs at Cape Blossom resulted in an estimated additional cost of $255 million for a
port facility. This alternative requires speculation that a suitable port would be constructed. The lack of an
existing port at Cape Blossom, the relatively small and shallow port at Kotzebue (as described above for
the Cape Blossom road route), and the construction and costs issues cumulatively weighed against this
alternative.

The alternative is not being carried forward for detailed analysis. The same key factors applicable to the
road version of this route apply to the rail route. The total project would be $1.74 billion (in 2018 dollars),
nearly 5 times more than the applicant’s proposed route (approx. $356 million). Rail and port costs would
be approximately $1.47 billion and $275 million, respectively.

Selawik Flats Route — Road
Type: Rail Area: Western (Nome) Length (miles): 250

The Selawik Flats Route would connect to the existing Nome-Council Road and, via that road, to a
reasonably foreseeable deep water port at Nome. The Nome-Council Road is an approximately 73-mile-
long seasonal road. It is likely that the road would require upgrades to make it operable for regular year-
round mining support traffic, and that would be an additional cost. A shallow port exists at Nome today
which would not have capacity to support a substantial export of ore, nor does not have immediately
adjacent space available to stockpile ore seasonally However, a deep water port has been proposed at
Nome, and its construction is reasonably foreseeable, with an estimated completion date of 2030. Once
constructed, it is assumed that the deep water port would support year-round operations with the use of
ice breakers.

In general, the alternative showed middle of the range values comparatively on the screening criteria, with
limited material sites, multiple large bridges, and intermediate geotechnical rating, all of which is
reflected in relatively high costs—more than $1 billion. Along with the Cape Darby routes, it appears the
Selawik Flats Route would have among some of the greatest impacts of all alternatives to the natural
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environment in all categories. The preponderance of factors weighing against it means this alternative is
not being carried forward for detailed analysis.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Economic Feasibility (in 2018 dollars): The road cost would be $1.06 billion, which is nearly 3
times more than the applicant’s proposed route ($356 million).

e Environmental Factor — Caribou Habitat: Would impact 10,934 acres, which is 5,073 acres (87
percent or 1.9 times) more than the applicant’s proposed route (5,861 acres). This alternative has
one of the highest amounts of impacts to caribou habitat of any of the routes, along with the Cape
Darby and Nome routes. A large portion of the route is located on lands with the highest
percentage of fall migration use by the Western Arctic Caribou Herd (WAH).

e Environmental Factors: This alternative crosses four major anadromous rivers—the Kobuk,
Selawik, Buckland, and Koyuk and would involve the greatest number of known anadromous fish
stream crossings of any of the alternatives (18 streams).The route could indirectly result in
impacts to marine mammals, including threatened and endangered species. There is a lack of
substantive environmental benefits in other metrics compared to other alternatives, which might
otherwise warrant this alternative’s continuing analysis.

e Practicality: The alternative requires speculative assumptions regarding the reasonably
foreseeable Port of Nome development; specifically, regarding the port’s estimated completion
date (currently estimated to be complete in 2030), storage capacity (TBD), and whether year-
round access would be possible (i.e., with an ice breaker). In addition, this alternative assumes
that Nome-Council Road may need to be improved.

Selawik Flats Route — Rail
Type: Rail Area: Western (Nome) Length (miles): 250

The Selawik Flats Route for rail has all the same issues as discussed above for the road. When DOT&PF
examined the Selawik Flats route, DOT&PF gave the road and rail routes the same length, ending the
routes at Council. A rail route, even more than a road route, would require an extension of rail
construction to Nome. Following the existing Nome-Council Road route, this would be an additional
extension of approximately 73 miles, or approximately 22 percent. It is not clear that the same route could
be followed through the hilly terrain between Council and the coast, because of grade requirements, and it
is not clear that the route along the coast would be sufficiently protected from sea ice. Regardless, this
would represent substantial added cost, on top of an already expensive construction cost of $1.72 billion.

This alternative is not being carried forward for detailed analysis. The same key factors applicable to the
road version of this route apply to the rail route. Additionally, the project would cost at least $1.72 billion
(in 2018 dollars), or more than 4.8 times the applicant’s proposed route ($356 million).

Cape Darby Route — Road

Type: Road Area: Western (Norton Sound) Length (miles): 340

This alternative would share a long portion of its alignment with the Selawik Flats Route across the base
of the Seward Peninsula and would access the coast at Cape Darby on Norton Sound. BLM determined
this alternative would not satisfy the purpose and need because it would not connect to an existing port of

any kind. Cape Darby has been a proposed deep water port site, but there is no indication a port actually
would be built there. Without a reasonably foreseeable port, the alternative was considered to have no
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logical terminus at its western end. Moreover, a draft 2012 DOT&PF assessment of port needs at Cape
Darby resulted in an estimated additional cost of $255 million for a port facility. This alternative requires
speculation that a suitable port would be constructed. In addition, the Cape Darby Route, along with the
Selawik Flats Route, would have among the greatest area of impact to caribou habitat and anadromous
fish streams as well as high costs for construction. Of the environmental factors measured during
screening, this route had higher caribou habitat impacts and crossed more anadromous fish streams than
other alternatives. Therefore, this alternative is not being carried forward for detailed analysis.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Purpose and Need — Logical Termini: A port does not exist at Cape Darby and therefore this
alternative does not satisfy the purpose and need.

e Economic Feasibility (in 2018 dollars): Total project cost would be $1.32 billion, which includes
$1.06 billion for the road and $275 million for port construction. Total project cost of this
alternative is more than 3.5 times more the applicant’s proposed route, which would cost $356
million.

e Environmental Factors — Caribou Habitat: Would impact 11,203 acres, which would be 5,342
acres (91 percent or 1.9 times) more than the applicant’s proposed route (5,861 acres). Like the
Selawik Flats (road) Route and Nome Route, this is one of the alternatives that impacts the
greatest amount of caribou habitat compared to all other alternatives. There is a lack of
substantive environmental benefits in other metrics compared to other alternatives, which might
otherwise warrant this alternative’s continuing analysis.

e Practicality: The alternative requires speculation that a port would be built and therefore this
alternative does not have a logical terminus.

Cape Darby Route — Rail
Type: Rail Area: Western (Norton Sound) Length (miles): 340

This alternative would be identical to the Cape Darby road route, described above, but would be built as a
railroad. The BLM decided it was not a reasonable alternative to carry forward for further analysis for the
same reasons—the lack of a logical terminus at the western end means the alternative would not satisfy
the project purpose and need, and it would have very high construction costs and environmental impacts
compared to other alternatives. Of the environmental factors measured during screening, this route had
higher caribou habitat impacts and crossed more anadromous fish streams than other alternatives.

This alternative is not being carried forward for detailed analysis. The same key factors applicable to the
road version of this route apply to the rail route. Additionally, the project would cost $2.0 billion (in 2018
dollars), which includes $1.06 billion for rail construction and $275 million for the additional cost of port
construction.

Variations on Selawik Flats/Cape Darby Route — Road
Type: Road Area: Western Length (miles): 250-340, based on Cape Darby/Selawik

This alternative route came from scoping, but its location was not specified during scoping. The concept
was vague and had insufficient detail to delineate a specific route. DOT&PF already engineered routes in
this general corridor and found technically feasible routes in the Selawik Flats and Cape Darby routes.
The BLM received this concept during scoping, which appeared to be suggesting there might be slight
routing variations on the DOT&PF studied routes that would provide access to other mining districts,
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thereby improving road usage and potential economic return. Examination of other mining districts along
the general routes of the Selawik Flats and Cape Darby routes indicated the DOT&PF routing already
provided adequate access to the mining districts in the vicinity (side road connections would be needed,
but these connections are not any different than the connections that would be needed at the Amber
Mining District). BLM’s assessment was that there would be no need for any substantial route
modification to provide access to these other districts. Therefore, the suggested variations were
considered duplicative of the DOT&PF routes previously examined and additional refinement of this
concept for screening would not be necessary. Moreover, the purpose and need is to provide access to the
Ambler Mining District, not to provide access to these other mining areas. Based on these considerations,
it was determined there was no need to carry a variation forward as a separate alternative for analysis
because the suggested routing was substantially similar to the Selawik and Cape Darby routes.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Purpose and Need: An adequate port does not exist at Cape Darby and therefore variations of this
alternative terminating at Cape Darby do not satisfy the purpose and need.

o Practicality — Environmental Factors: A variation on the Cape Selawik and Cape Darby routes
would likely have similar environmental and cost factors, which contributed to the dismissal of
those routes.

e Duplication: Further refining this concept for screening was determined not necessary as the Cape
Selawik and Cape Darby routes already provide adequate access to these mining areas and were
fully screened.

o Practicality: The variations of this alternative terminating at Cape Darby require speculation that
a port would be built at Cape Darby and therefore these variations do not have a logical terminus.
The variations of this alternative terminating at the Port of Nome require speculative assumptions
regarding the port’s estimated completion date (currently estimated to be complete in 2030),
storage capacity (TBD), and whether year-round access would be possible (i.e., with an ice
breaker). In addition, this alternative assumes that Nome-Council Road may need to be improved.

Nome Route (a Selawik Flats variant) — Road
Type: Road Area: Western (Nome) Length (miles): 338

This alternative was added for consideration during the alternatives development and screening phase,
and expands on a particular scoping comment BLM received requesting consideration of a specific
variant of the Cape Darby and Selawik Flats routes going westward from the mining district. In August
2018, the BLM received electronic files depicting this 388-mile road. Like the Selawik Flats route, this
alternative would connect to the existing Nome-Council Road and, via that road, to a reasonably
foreseeable deep water port at Nome. The Nome-Council Road is an approximately 73-mile-long seasonal
road. As with the Selawik Flats route, it is likely that the road would require upgrades to make it operable
for regular year-round mining support traffic, and that would be an additional cost.

The BLM calculated the environmental metrics for this route, which impacts the greatest amount of
caribou habitat compared to any other alternative (11,738 acres). While this alternative likely has not
received the same level of preliminary or conceptual design as other alternatives, the route appears to go
through mountainous terrain; presumably the alternative could be re-routed to avoid steep topography.
However, if it is re-routed to avoid the steep terrain, it may begin to look similar to the other Cape Darby
or Selawik Flats routes.
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Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Economic Feasibility: While costs were not calculated, this alternative is anticipated to be more
expensive than other nearby routes (Cape Darby or Selawik Flats) due to the steeper terrain. Costs
for those 2 routes were estimated as more than 1 billion dollars, plus the cost of port construction.

e Environmental Factor — Caribou Habitat: This alternative impacts the highest amount of caribou
habitat (11,738 acres). Similar to the Selawik Flats route described above, this route would also
potentially impact more major anadromous rivers and key migration routes for the WAH and
could indirectly impact marine mammals.

e Practicality: The alternative requires speculative assumptions regarding the reasonably
foreseeable Port of Nome development—specifically, regarding the port’s estimated completion
date (currently estimated to be complete in 2030), storage capacity (TBD), and whether year-
round access would be possible (i.e., with an ice breaker). In addition, this alternative assumes
that Nome-Council Road may need to be improved.

Elliott Highway Road Route
Type: Road Area: Southern Length (miles): 370

This alternative would extend from the existing Elliott Highway westward and across the Yukon River,
then northward to Gates of the Arctic National Preserve, then west and north around the “boot” of the
Preserve. This is the longest road route examined, and it would require a large bridge over the Yukon
River. For these reasons it was the most expensive of the road routes examined. It has generally
intermediate values for environmental impacts, with intermediate levels for caribou habitat and
anadromous fish stream impacts. The geotechnical ranking was quite poor, indicating challenging
construction. Its ongoing operations and maintenance costs were also noted as quite high. While there was
no single value that weighed heavily against this alternative, there was little to distinguish it positively.

From a common sense practicality standpoint, the route would effectively parallel the Dalton Highway for
about half its length (it runs nearly north south from a point just east of the Gates of the Arctic National
Preserve to the Tanana area). This north-south segment would be a duplication of an existing road, the
Dalton Highway, but with unnecessary environmental impact and cost. Moreover, it also is duplicative of
an alternative suggested during scoping (the Communities Route), which runs on a diagonal, and thus has
a shorter constructed length (64 miles) and costs less. The Elliott Highway route would also have more
caribou habitat impacts, cross more anadromous fish streams, and cross slightly more NHD streams
affecting slightly more riparian habitat than the communities alternative. Thus while it is similar to the
communities route, it is not as good as the communities alternative. There is also a lack of substantive
environmental benefits in other metrics compared to other alternatives, which might warrant this
alternative’s continuing analysis. Considering this combination of factors, BLM determined this
alternative is not being carried forward for detailed analysis.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Economic Feasibility (in 2018 dollars): Cost would be $1.09 billion, which would be nearly 3
times the applicant’s proposed route ($356 million). This is most expensive and longest of the
road routes examined.
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o Duplicative: Is similar to the existing and parallel Dalton Highway for approximately half its
length but is not as good due to environmental impacts (e.g., caribou and anadromous stream
crossings).

e Duplicative: Would be similar to the Communities Route but with 64 additional miles of
construction, $375 million more in construction costs, and greater impacts to caribou habitat,
anadromous and other streams, and riparian habitat.

Road to Kiana/Barge (Kobuk River)
Type: Road Area: Western Length (miles): 149 (plus up to 110 water miles)

This alternative would extend from the Ambler Mining District westward along the DMTS route
alignment as far as Kiana, and would divert (7 miles) to the Kobuk River near Kiana. Instead of using
barges at the ocean to lighter loads to ocean-going vessels, this alternative would use barges starting
approximately 60 miles upriver. This road route is the same as the first half of the DMTS route except for
the western 7 miles near Kiana. It would have similar issues but, at half the length (149 miles of road
construction), would cost less to construct and would have fewer impacts than the DMTS route. Shallow-
draft river-going barges (less than 5 feet draft®) are used to lighter fuel and freight from Kotzebue to
communities along the Kobuk River drainage (e.g., Noorvik, Kobuk and Kiana). Often the Kobuk River
is too shallow even for these barges, and at these times, fuel and other freight are flown to these
communities. Consequently, barging ore and supplies on this route would not be technically feasible,
especially when considering additional costs due to potential delays given the short operating window.
Comments from the Northwest Arctic Borough at the first Alternatives Development meeting confirmed
that the Kobuk is too shallow to be a reliable barging route. The concept of dredging raised environmental
concerns for the cooperating agencies (Allakaket and Northwest Arctic Borough). Because it would not
support transportation of ore, supplies, and heavy equipment, it also would not satisfy the purpose and
need. Considering this combination of factors, BLM determined this alternative is not being carried
forward for detailed analysis.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Purpose and Need: Would not meet purpose and need because it would not feasibly and
practically be able to support mining exploration and development activities. No adequate port
exists so this alternative would not have a logical terminus.

e Technical Feasibility: Not technically feasible. Barges are not reliable given the shallow water
conditions in the Kobuk River. Rivers near the Ambler Mining District are too shallow for barges
hauling the kinds of materials anticipated, which would require dredging.

e Practicality: Changing climate conditions require speculation that water levels will remain
constant over time, introducing further technical feasibility issues and making barge modes not
practical based on the necessary speculation.

Parks Highway Rail Route
Type: Rail Area: Southern Length (miles): 420450
This alternative would connect to the existing Alaska Railroad line west of Fairbanks with the Ambler

Mining District by a generally direct route (diagonally in a southwest/northeast direction from the Ambler
Mining District). The route overlaps with the Elliott Highway Road Route. At the southern end, variations

9 Of note, much larger barges with a draft of 23 feet are used at Red Dog Mine, and would be considered a more likely type of
vessel needed to support a feasible operation.
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would connect with the existing railroad north and south of the Tanana River, with the southern option
requiring a crossing of the Nenana, Kashwitna, Tanana, and Yukon rivers. At the northwestern end, one
variation would skirt Gates of the Arctic National Preserve and one would cross the “boot” of the
Preserve at approximately its narrowest point. This alternative did not perform well in the screening
criteria, with lengths of 420 to 450 miles, a poor geotechnical value, and costs of $2.14 to $2.72 billion
for construction and up to 10,000 feet of major bridge construction. Its access to construction material
was good, but anadromous fish stream impacts would be among the highest of the alternatives. Of the
environmental factors measured during screening, this route had similar caribou habitat impacts as other
alternatives and crossed more anadromous fish streams but had some of the higher impacts to other
environmental features.

A potential benefit of this alternative initially was thought to be the somewhat less likelihood of people
using street vehicles, all-terrain vehicles, or snowmobiles to access the land along the route. However, the
rail concept includes a single lane maintenance road alongside the tracks, so the possibility of public
trespass would remain.

Key factors the BLM considered in not carrying this alternative forward for detailed analysis were the
following:

e Economic Feasibility (in 2018 dollars): Would cost between $2.07 and $2.21 billion, which
would be approximately 6 times more than the applicant’s proposed route ($356 million)
depending on the alignment. This is the most expensive of the proposed alternatives.

e Technical Feasibility: Has the worst geotechnical ranking of the routes studied by DOT&PF and
the most difficult river crossings.

o Practicality: The rail alternative concepts may result in a redundant infrastructure (requiring both
an access road and rail) and similar trespass concerns if an adjacent service road is constructed to
provide access along the rail line.

e Environmental Factors: This route has some of the highest environmental impacts. Depending
upon the route, up to 17 anadromous fish streams would be crossed; up to 343 NHD streams
would be crossed, which is the highest of any alternative; and up to 183 acres of NHD riparian
area would be impacted.

6.4.2 Alternatives Retained for Further Analysis*

After review and based on reconsideration of the screening analysis, the BLM determined that the
following alternative road and rail routes remain reasonable and are carried forward for additional
analysis in the Supplemental EIS:

e AIDEA Proposed Route (road; GAAR North)
o AIDEA Proposed Alternative Route (road; GAAR South)

e Communities Route (road; from scoping)

e Combining Phasing Option for all action alternatives

AIDEA Proposed Route (GAAR North) - Alternative A'°
Type: Road Area: Eastern  Length (miles): 211

10 Note that going forward, this alternative is known as “Alternative A: AIDEA Proposed Route (GAAR North) to the Dalton
Highway.”
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This alternative is the applicant’s proposed route, and authorization for this route crossing BLM lands is
the proposed action. The route runs from MP 161 of the Dalton Highway almost due west to the Ambler
Mining District, crossing Gates of the Arctic National Preserve. The alternative generally was within the
“acceptable” range regarding all of the screening criteria. Under Effectiveness (Purpose and Need), the
total distance to an existing port was noted as 936 miles, a high number but one that AIDEA appeared to
be comfortable with and the majority of which (approximately 725 miles) would be utilizing existing
transportation infrastructure. Other criteria indicate a road would be constructible and less expensive than
other alternatives. Considering all criteria, BLM is carrying this alternative forward for detailed analysis
in the EIS.

e Purpose and Need — This route constitutes the proposed action and meets the purpose and need.
The route has a logical terminus and provides year-round surface transportation access.

e Technical Feasibility: The route is technically feasible in terms of constructability, existing
technology, access to construction materials, and having acceptable soil types and number of
river crossings.

e Economic Feasibility (in 2018 dollars): Construction costs would be approximately $356 million
and operational costs would be approximately $8-10 million per year, which are considered
acceptable compared to other alternatives.

o Practicality and Environmental Factors: Does not rely on speculative assumptions or remotely
foreseeable circumstances, and environmental factors are acceptable compared to other
alternatives (i.e., impacts to caribou habitat (5,861 acres), anadromous fish streams (5), NHD
stream crossings (181), and NHD riparian habitat (86.28 acres).

e Duplication: Route is not duplicative with other alternatives.

AIDEA Proposed Alternative Route (GAAR South) - Alternative B!
Type: Road Area: Eastern  Length (miles): 228

This alternative shares much of its length with the AIDEA Proposed Route and screened similarly. Its
results, like the Proposed Route, were generally positive in screening. It was noted as substantially similar
to other routes. However, despite similarities, it was retained at this time because it provides a distinctly
different route across Gates of the Arctic National Preserve and dovetails with the alternatives the
National Park Service is evaluating across the Preserve in a parallel Economic and Environmental
Assessment process required under ANILCA Section 201(4)(b). Considering all criteria, BLM is carrying
this alternative forward for detailed analysis in the EIS.

e Purpose and Need — Route meets the purpose and need. The route has a logical terminus and
provides year-round surface transportation access.

o Technical Feasibility: The route is technically feasible in terms of constructability, existing
technology, access to construction materials, and having acceptable soil types and number of
river crossings.

e Economic Feasibility (in 2018 dollars): Construction costs are unavailable but are assumed to be
acceptable based on similarity to other AIDEA proposed route (Alternative A). Operational costs
would be approximately $9-11 million per year, which are considered acceptable compared to
other alternatives.

1 Note that going forward, this alternative is known as “Alternative B: AIDEA Alternative Route (GAAR South) to the Dalton
Highway.”
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e Practicality and Environmental Factors: Does not rely on speculative assumptions or remotely
foreseeable circumstances, and environmental factors are acceptable compared to other
alternatives (i.e., impacts to caribou habitat (6,382 acres), anadromous fish streams (6), NHD
stream crossings (190), and NHD riparian habitat (95.36 acres).

e Duplication: Substantially similar with other alternatives, except for its distinctly different route
across Gates of the Arctic National Preserve.

Communities Route (Tanana-Hughes-Hogatza-Kobuk) - Alternative C*?
Type: Road Area: Southern Length (miles): 306

This alternative would extend from the Elliott Highway across the Yukon River on the same route as the
Elliott Highway alternative, but would head northwest toward Hughes, Hogatza, and Kobuk and enter the
Ambler Mining District from the south. This alternative was developed based on a scoping comment that
named the communities but did not otherwise specify a route. The route was developed at a cursory level
based on an overview of aerial photographs and maps, including generalized topography and land status.
The route has had no engineering beyond determination that an alignment substantially similar to that
shown in this document likely could be constructed in the corridor. However, it was noted that if this
alternative advanced through the screening process, additional engineering would be necessary.

The Communities Route is longer than most road routes, at 306 miles. Extrapolating from similar routes,
it appears it would have reasonable access to construction materials but likely also would cross
geotechnically poor soils and would have multiple large and challenging river crossings, including the
Yukon River. Its southern route would cross relatively little caribou habitat. The length of the road and
some of the construction challenges suggest an intermediate construction cost of approximately $775
million, plus the cost of a crossing of the Yukon River (approx. $153 million) (in 2018 dollars). This
route would be shorter and less costly than the Elliott Highway route. In addition, public comments
during scoping meetings in Shungnak, Kobuk, and Hughes showed some public support for the road and
potential benefits to communities that could be derived from it.

In considering all criteria, including meeting the purpose and need and environmental factors, BLM is
carrying this alternative forward for detailed analysis. This alternative would have logical termini — by
connecting into the road and rail network it provides year-round access to existing ports. Its caribou
habitat impacts (5,126 acres) and anadromous stream crossings (7) are among the lowest compared to the
other alternatives evaluated (while its overall stream crossings and riparian acreage are among the
highest). This alternative completes a range of reasonable alternatives in that it connects to the Dalton
Highway considerably farther south of the proposed alternative (i.e., it spans a full range of geography)
and will provide a comparison against the impacts of AIDEA’s proposed route.

This alternative would have similarities to the proposed route but would start north of the Yukon River
and traverse west through the Ray Mountains and then head generally northwest toward Hughes, Hogatza,
and Kobuk and enter the Ambler Mining District from the south. This alternative was developed based on
scoping comments that named several communities but did not otherwise specify a route.

Alternative C is longer than most road routes, at 332 miles. It appears it would have reasonable access to
construction materials but likely also would cross geotechnically poor soils and would have multiple large
and challenging river crossings. Its southern route would cross relatively little caribou habitat. The length
of the road and some of the construction challenges suggest an intermediate construction cost of
approximately $775 million (in 2018 dollars). Public comments during scoping meetings in Shungnak,

12 Note that going forward, this alternative is known as “Alternative C: Diagonal Route to the Elliott Highway.”
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Kobuk, and Hughes showed some public support for the road and potential benefits to communities that
could be derived from it.

In considering all criteria, including meeting the purpose and need and environmental factors, BLM is
carrying this alternative forward for detailed analysis. This alternative would have logical termini — by
connecting into the road and rail network it provides year-round access to existing ports. Its riparian
acreage is among the lowest of the alternatives (76) evaluated, while caribou habitat impacts (7,889 acres)
and anadromous stream crossings (10) are intermediate among the alternatives evaluated. Overall stream
crossings are among the highest compared to the other alternatives evaluated. For a discussion of the
environmental data used see footnote 4. Inclusion of this this alternative in the Supplemental EIS ensures
that a full range of reasonable alternatives will be evaluated. This alternative spans a wide-ranging
geography in that it connects to the Dalton Highway considerably farther south of AIDEA’s proposed
alternatives and would provide a comparison against the impacts of AIDEA’s proposed routes, including
disclosing the impacts of an alternative that avoids crossing any Conservation System Units. Moreover,
this route would traverse a different physical and ecological environment with a variety of ecotypes;
thereby providing a comparison against impacts on the southern foothills of the Brooks Range under
alternatives A and B.

e Purpose and Need — Route meets the purpose and need. The route has a logical terminus and
provides year-round surface transportation access.

e Technical Feasibility: The route is technically feasible in terms of constructability, existing
technology, access to construction materials, and having an acceptable number of river crossings.

e Economic Feasibility (in 2018 dollars): Construction and operation costs would be approximately
$775 million and $13-16 million per year, respectively, which are considered less favorable than
other alternatives.

e Practicality and Environmental Factors: Does not rely on speculative assumptions or remotely
foreseeable circumstances. Riparian impacts (76 acres) are the lowest of any alternative and
impacts to caribou habitat (7,889 acres) and anadromous fish streams (10) are intermediate
among the alternatives evaluated.

e Duplication: Route is not duplicative with other alternatives. Spans a wide-ranging geography
and different type of environment compared to AIDEA’s proposed routes.

In addition to these three alternative routes retained for detailed analysis described above, the BLM also
determined that the following phasing alternative option, which was identified from new information and
cooperating agency input (Section 5.4, Cooperating Agency Input on the Potential Range of Alternatives,
of this alternatives memorandum), is reasonable and is retained for detailed analysis under each of the
action alternatives.

e Combining Phasing Option for All Action Alternatives: The BLM developed this option based
on public comments, new information and cooperating agency input. This option would eliminate
Phase 1 and would build the entire road to Phase 2 standards. This option was developed to
address impacts on permafrost, water quality, and fish and to reduce noise and disturbance
impacts from staging and operating construction equipment for two separate phases.

Under this option, the first road constructed would be 4 feet wider than Phase 1 as described
under the action alternatives. Additionally, it would have a thicker road embankment that would
provide more insulation to mitigate potential impacts to permafrost, water quality, and fish as
compared to the roadbed associated with Phase 1 of the action alternatives. Much of the
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infrastructure required for Phase 2 standards of construction is the same as Phase 1 so
infrastructure requirements for culverts and bridges for this option would be the same as the
action alternatives.

This option of building the road to Phase 2 standards from the start is consistent with special
condition number 13 of the USACE’s CWA Section 404 permit for the project, which specifies,
“[t]he permittee shall construct the road to Phase II standard embankment depths in areas with
thaw sensitive permafrost soils and in emergent wetlands, without first constructing the pioneer
road.” The difference between the USACE’s special condition and this proposed option is that
building to Phase 2 road standards would apply to 100 percent of the route rather than the
approximately 60 percent of the route that is located in areas with thaw-sensitive permafrost soils
or emergent wetlands.

It is estimated that construction of the route to Phase 2 requirements would require a single
mobilization of construction equipment and construction time of approximately 2 to 3 years
(compared to 3 — 4 years for separate construction of Phase 1 and Phase 2 roads).

7.

7.1.

Conclusion and Next Steps

Screening Results Summary

BLM conducted a 2-phase screening based on the criteria presented in Section 4, Screening Criteria, of
this alternatives memorandum: first for transportation modes, independent of routes or locations of
facilities; and second for specific routes and locations based on the modes carried forward for additional
screening. The criteria were applied to the range of alternatives described in Section 5, Alternatives
Considered, of this alternatives memorandum. BLM considered all available information (e.g., the
matrices, scoping comments, cooperating agency input, and applicant material) during screening. The
analysis is presented in Section 6, Alternatives Screening, of this alternatives memorandum, and is
detailed in the matrices in Attachment B, Modes Screening Data, and Attachment C, Routes Screening
Data, of this document. The results are summarized below.

Modes eliminated from further consideration:

Seasonal ice road
Elevated rail
Standard aircraft
Dirigible

Barge

Pipeline

Modes moving forward for further screening:

Road

Rail (includes narrow gauge and standard rail)

Alternative road and rail routes eliminated from further consideration based on route-specific screening:
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o Kanuti Flats Route (road; previous DOT&PF alternative)
¢ Rail to Dalton Highway along AIDEA Proposed Route (from scoping)
e DMTS Port Route (road; previous DOT&PF alternative)
e DMTS Port Route (rail; previous DOT&PF alternative)
e Road to Kiana/Barge on Kobuk River (road; from scoping)
¢ Route along Kobuk River to Tidewater (road; from scoping)
e Cape Blossom Route (road; previous DOT&PF alternative)
e Cape Blossom Route (rail; previous DOT&PF alternative)
o Selawik Flats Route (road; previous DOT&PF alternative)
o Selawik Flats Route (rail; previous DOT&PF alternative)
o Cape Darby Route (road; previous DOT&PF alternative)
e Cape Darby Route (rail; previous DOT&PF alternative)
e Variation of Selawik/Cape Darby to access other mining resources (road; from scoping)
o Elliott Highway Route (road; previous DOT&PF alternative)
o Parks Highway Rail Route (rail; previous DOT&PF alternative)
Alternative road routes recommended for being carried forward for additional analysis® based on route-
specific screening:
o AIDEA Proposed Route (road; GAAR North)
o AIDEA Alternative Route (road; GAAR South)

e Communities Route (road; from scoping)

\ Conceptual alternatives being carried forward for additional analysis:

\ o Combined Phase 1 and 2 construction (construction of the road to Phase 2 standards)

Moving forward, these 3 alternatives will be known as, respectively:

e Alternative A: AIDEA Proposed Route (GAAR North) to the Dalton Highway
e Alternative B: AIDEA Alternative Route (GAAR South) to the Dalton Highway
e Alternative C: Diagonal Route to the Elliott Highway

These alternatives will be analyzed, along with a No Action alternative, in the Supplemental EIS.

Figure 5 illustrates the alternatives being carried forward for detailed analysis on a single map.

13 Note that while both road and rail modes moved forward from the first level screening, no specific rail routes moved forward
for further analysis following the second level screening of individual specific routes.
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7.2. Next Steps*

BLM delivered a draft of this document to cooperating agencies for review and comment in June 2018
and May 2023. Comments received were addressed, and this document was revised as appropriate based
on that cooperating agency input.

Because the area of inquiry is geographically vast and the alignments long, the level of information
currently known for each alternative is still limited. The BLM expects to continue gathering data and
refining alternatives to ensure they are assessed based on equal data. It is considered likely that further
understanding of construction costs, phasing of construction, the needs of the entire transportation system
to support ore transport and transfer between transportation modes, and environmental impacts will be
developed and could lead to further refinement and screening of alternatives.

A reconnaissance-level engineering effort for the Alternative C Diagonal Route to the Elliott Highway is
needed to adequately compare the alternatives. Ground-proofing of assumptions, additional field studies,
and other engineering evaluation may be required to provide adequate data to bring this alternative up to a
level adequate for NEPA analysis. At that time further consideration of minimizing and avoiding sensitive
resources should be undertaken (e.g., determining if it is feasible to avoid the Koyukuk National Wildlife
Refuge).

Assuming the applicant continues to fund the effort, the alternatives will be further evaluated in a Draft
Supplemental EIS, in which the purpose and need for the action will be explained in greater detail; the
alternatives will be refined, mapped, and explained in greater detail; the affected environment will be
described, including the physical, natural, and social/economic elements of the human environment; and
all environmental impacts will be disclosed and analyzed. The public will have an opportunity to review
the Draft Supplemental EIS and comment on it in writing and in formal public meetings before BLM
issues a Final Supplemental EIS and a Record of Decision. A specific alternative will not be authorized
until the Record of Decision is signed.

G-46




Ambler Road Draft Supplemental EIS
Appendix G. Alternatives Development Memorandum

Alternatives Development Memorandum

Ambler Road EIS - Alternatives Moving Forward
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Figure 5. Alternatives carried forward for additional analysis

Source: Map prepared by HDR based on the screening results in this document.
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The following table includes approximately 98 substantive comments from the 2022 Supplemental EIS
scoping period that were coded as relating to alternatives. Comments were extracted directly from the text
of the public and agencies’ submitted comment letters and have not been edited or corrected.

Letter
Number

Comment
Number

Scoping Comment

3

3

BLM should analyze a railway alternative. This would be much more energy efficient and perhaps
cause less environmental damage. The trains might be electric and powered by clean alternative
energy.

37

If this road is ever built, a 5 mile, motor-free corridor must be implemented as along the Dalton.

38

I recommend that potential access to tidewater to the west be added to the scope of this SEIS.

38

My preference is for the transport corridor for resource extraction to flow west to tidewater, not east
to the Dalton Highway.

38

It appears, however, that the alternatives within a similar distance to the Chukchi Sea as the
proposed alternatives are to the Dalton Highway have been eliminated in the DEIS screening
process. It concerns me that the alternative considered to use the DMTS Port was eliminated

38

11

It is my opinion that estimates for the Action Alternatives in the FEIS are on the low range and
estimates for the DMTS road are in the very high range, potentially due to the preponderance of
known geotechnical information for Action Alternatives A and B.

70

The SEIS also needs to address alternatives, including a no-road alternative, and adoption of
mitigation measures to minimize impacts of the development, as the alternatives considered in the
EIS were effectively the same with major impacts resulting from each, and no measures to address
those impacts.

70

AIDEA has not provided adequate design information about the road beyond developing a 1-lane
pioneer road that will eventually become a 2-lane gravel road. With so little information about its
design, BLM cannot approve the road without further broad review of the design, the construction
and maintenance process, and their cumulative impacts.

71

BLM states that: "The proposed road would not be designed or open for public access and would
be open only to industrial traffic to support expanded exploration, mine development, and mine
operations at mineral prospects throughout the District. The proposed project is named the Ambler
Mining District Industrial Access Project." The EIS must address how this will be accomplished. As
noted, "The start of the road would be on BLM-managed public lands within the Dalton Highway
Utility Corridor. The road would then extend across State-owned lands, Gates of the Arctic National
Preserve, lands privately owned by Alaska Native corporations, and isolated BLM-managed
parcels." So, who is responsible assuring that there is no trespassing on this road and how will they
accomplish it? BLM isn't likely to take the responsibility on BLM-managed public lands; the State
doesn't have the resources to do it on State land; it is unlikely that NPS has the resources to do it
through the Preserve; and, | cannot speak to the Native corporations' willingness to take it on. This
is problematic, and must be addressed before the project is allowed to proceed.

71

Can you really believe that you can control access to this road from local subsistence use? This is a
huge, remote area, and resilient Alaskans are surely going to use it for access to hunting, trapping,
fishing.

73

The best solution is to build a road to the red dog mine sight.

92

The SEIS should explore real alternatives to a road across the region. Railway transportation has
been dismissed as too expensive by the project proponents but cost should not be a factor when
analyzing the protection of sovereign tribal lands and their subsistence resources.

102

Wildlife overpasses must be considered to enable wildlife migration. Lower 48 examples give insight
into how many overpasses and at what distance between them should be considered. Proposed
project impacts will intersect with three caribou herd migratory routes.

109

The SEIS also needs to address alternatives, including a no-road alternative, and adoption of
mitigation measures to minimize impacts of the development, as the alternatives considered in the
EIS were effectively the same with major impacts resulting from each, and no measures to address
those impacts.

121

Given the history of the Dalton and the mercurial nature of land use law in Alaska, a detailed
consideration of impacts from a public road should be included in this permitting process.
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Letter
Number

Comment
Number

Scoping Comment

131

2

The SEIS also needs to address alternatives, including a no-road alternative, and adoption of
mitigation measures to minimize impacts of the development, as the alternatives considered in the
EIS were effectively the same with major impacts resulting from each, and no measures to address
those impacts.

135

The SEIS also needs to address alternatives, including a no-road alternative.

149

The SEIS also needs to address alternatives, including a no-road alternative, and adoption of
mitigation measures to minimize impacts of the development, as the alternatives considered in the
EIS were effectively the same with major impacts resulting from each, and no measures to address
those impacts.

183

If a mine or mines are developed in the Ambler Mining District, using an alternative such as the
existing DeLong Mountain Transportation System and port facility, which already services the Red
Dog Mine, would be more reasonable, less costly to the State of Alaska, and less damaging than
the Ambler Road. The revised EIS also should consider a no-action alternative.

194

The previous study was rushed and did not fully consider the impacts of the Ambler Road. The EIS
needs to address alternatives, including a no-road alternative.

210

First, what leaps out to the most casual reader is that the SEIS should seriously consider the no
action alternative.

217

The FEIS did not take a hard look at reasonable alternatives. Alternatives A and B have significant
adverse impacts in the preserve.

217

After reviewing information in the FEIS, | recommend that the Supplemental EIS analyze in detail a
new Alternative (for reference described as Alternative W1). This alternative would be feasible,
prudent, and would result in fewer or less severe adverse impacts upon the preserve.

217

The proposed W1 route is consistent with the requirements of ANILCA and NEPA, including the
direction in ANILCA that states, "4(b) Congress finds that there is a need for access for surface
transportation purposes across the Western (Kobuk River) unit of the Gates of the Arctic National
Preserve (from the Ambler Mining District to the Alaska Pipeline Haul Road) and the Secretary shall
permit such access in accordance with the provisions of this subsection." The location of proposed
Alternative W1 is depicted in Appendix A.1

217

Railroad Alternative Concerns BLM's failure to consider a rail option is particularly troubling. BLM
states that during screening discussions, concerns were noted about construction costs for an
alternative requiring use of a railroad along the same route as AIDEA's proposed route. There is no
explanation or justification for BLM's assumption that a road must necessarily accompany a railway.
Railroads operate efficiently without parallel roadways in Alaska and the rest of the United States.
Indeed, the Alaska Railroad's main line stretches 470 miles to connect Seward to Fairbanks,
through varied terrain, and much of that route lacks road access. BLM cannot arbitrarily determine
that a road must parallel any potential railway to Ambler in order to make a rail alternative
impracticable or to skew its assessment of the potential impacts. The BLM in the FEIS states, "The
BLM determined that this alternative is not practical due to substantial material handling
inefficiencies at both ends. The BLM determined an isolated rail system, not connected to a port or
railroad, to be not practical. It was largely duplicative to the AIDEA-proposed road. With a
maintenance road alongside the tracks, it would not have the suggested advantage of discouraging
unauthorized users, and it would have similar impacts and no construction or operational cost
advantage." A road along a railroad is not necessary. The resource benefits of a railway vs. a
roadway greatly outweigh BLM's concerns that a railroad is "not practical due to substantial material
handling inefficiencies."

217

The proposed Alternative W1 route should be analyzed in detail for both road and railroad
construction (without an adjacent road next to the railroad) from the Dayton Highway to the Mining
District area. Recognize that the proposed alignment of Alternative W1 may need to be adjusted by
the planning team to control for maximum grades.

219

For example, there is no occasion to solicit or examine new "alternatives" to the Ambler Road
Project because Project alternatives were not identified by federal agencies when they moved for
remand.
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Letter
Number

Comment
Number

Scoping Comment

220

5

There is no reason to solicit or examine new "alternatives" to the Ambler Road Project because no
error in the FEIS's analysis of Project alternatives was identified by the federal agencies when they
moved for remand, and Project alternatives were not the basis of any NEPA claim that Plaintiffs
briefed in their combined 160 pages of summary judgment briefs. Moreover, given ANILCA's
mandate to permit access through the GAAR to provide surface transportation access linking the
Ambler Mining District and Dalton Highway, there is no need to consider alternative routes that do
not connect the District with Dalton Highway: "[w]hen the purpose is to accomplish one thing, it
makes no sense to consider the alternative ways by which another thing might be achieved."

227

it is possible that pressure on state and federal decision-makers would result in the road being
opened to full public access.

227

agencies need to analyze the following alternatives in the SEIS: i. Single-phase construction
alternative or variant. ii. Rail access alternative(s). iii. Western access alternative. iv. Tribal
alternative. This alternative would maximize protection by modifying the route and incorporating
other design features to prevent direct, indirect, and cumulative impacts on subsistence and cultural
resources. Such an alternative would minimize reliance on unproven and ineffective mitigation
measures to protect subsistence and cultural resources. (See the letter for more detail.)

227

18

the SEIS must ensure collection of critical new data on fish and fish habitats that would be impacted
by the Project. Such data would help protect fish and fish habitats, including through appropriate
designs and locations for Project-related culverts and bridges.

227

26

Because the SEIS may analyze other alternatives such as rail, western access, and/or Tribal
alternatives (see Section Ill.), the agencies also would need to analyze the transportation-related
impacts on the communities impacted by those alternatives. Notably, a rail alternative direct to
Fairbanks would avoid ore transfer impacts, and this would reduce adverse impacts such as air
pollution, noise, and traffic in Fairbanks.

228

35

EPA recommends the SEIS reflect the national priority to confront climate change in: * Identifying
alternatives (e.g., alternatives which have fewer climate effects). * The selection of the Preferred
Alternative for the project. * Describing available mitigation measures to reduce GHG emissions. *
Incorporating all practicable mitigation into the SEIS and identifying the commitments made to
implement mitigation measures.

228

41

EPA also recommends the SEIS evaluate the alternatives by discussing measures to better align
the project with the national 2050 net- zero GHG emissions goal, consistent with the Long-Term
Strategy of the United States.

262

The SEIS should contain a scenario in which the Ambler Road will not be removed and reclaimed,
since that is the most likely outcome based on the history of other BLM or State- permitted mining
roads in Alaska.

290

The scoping notice solicited comments on whether BLM should expand the SEIS to include an
evaluation of additional Project alternatives. 87 Fed. Reg. 57,509 (Sept. 20, 2022). But BLM did not
inform the Court or the parties to the pending litigation that it intended to use the limited remand to
revisit its alternatives analysis, much less go back to the drawing board to canvass additional
alternatives. Similarly, BLM did not initiate consultation with NANA on this subject despite it being a
potential decision clearly requiring consultation with impacted Alaska Native corporations and
Tribes. Given that no party pursued NEPA claims regarding the sufficiency of the alternatives
analysis, BLM should not expand the SEIS to include an evaluation of additional alternatives.

290

10

In addition, BLM need not further consider a western alternative that will fundamentally not meet the
project purpose and need. In this case, Congress has defined the Project's purpose and need in
specifically approving the construction of a surface transportation route from the Dalton Highway in
the east to the Ambler Mineral District in the west through the Gates of the Arctic National Preserve.
16 U.S.C. SS 410hh(4)(b). To the extent the FEIS's purpose and need articulation did not fully
embrace Congress's intent by not emphasizing the need to connect to the Dalton Highway, it should
be modified in the SEIS.
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290

11

Accordingly, any alternative that is not tied to the Dalton Highway does not satisfy Congressional
intent and will not satisfy the project purpose and need. City of Angoon v. Hodel, 803 F.2d 1016, |
021 (9th Cir. 1986) ("When the purpose is to accomplish one thing, it makes no sense to consider
the alternative ways by which another thing might be achieved."); West/ands Water Dist. v. US.
Dept of Interior, 376 F.3d 853, 868 (9th Cir. 2004) (agency need only evaluate alternatives that are
reasonably related to the purposes of the project). And where, as in this case, an action is taken
pursuant to a specific statutory objective, the statutory objectives determine the reasonableness of
the alternatives considered. West/ands, 376 F.3d at 868. In short, it would be patently unreasonable
to expand the scope of the limited remand in this case to consider a western alternative that by
definition would not link the Ambler Mining District to the Dalton Highway.

290

12

NANA is aware of no new information that changes the analysis BLM previously undertook finding
the western alternatives infeasible, impracticable, yielding significantly greater environmental
effects, and failing the project purpose and need. Given the absence of a seriously different picture
of the environmental landscape, there was no need and no basis to supplement the alternatives
analysis.

300

There were many comments in the DEIS relating to missed opportunities for less intrusive access to
the Ambler Mining District. | recommend that potential access to tidewater to the west be added to
the scope of this SEIS.

300

My preference is for the transport corridor for resource extraction to flow west to tidewater, not east
to the Dalton Highway. In my opinion, the headwaters of the Kobuk River are more fragile, more
scenic and less traveled than the country west of Ambler.

300

the alternatives within a similar distance to the Chukchi Sea as the proposed alternatives are to the
Dalton Highway have been eliminated in the DEIS screening process. It concerns me that the
alternative considered to use the DMTS Port was eliminated.

300

AIDEA would be wise to upgrade and expand this port to provide greater capacity and facilitate use
of a road to the Ambler Mining District. It eliminates 500 plus miles of road/rail transport to Cook
Inlet or PWS ports.

300

11

It is my opinion that estimates for the Action Alternatives in the FEIS are on the low range and
estimates for the DMTS road are in the very high range, potentially due to the preponderance of
known geotechnical information for Action Alternatives A and B.

308

24

BLM's Alternatives Analysis in the FEIS Was Inadequate.

308

26

BLM Should Consider a Broader Range of Alternatives in the SEIS. The alternatives analysis is
utterly lacking because it functionally only has two action alternatives -- one action alternative with
differences in routing through Gates of the Arctic, and one other with a southern route. This does
not satisfy NEPA's requirements for a reasonable range of alternatives.

308

27

the SEIS should fully consider rail as an alternative for this project. (See the letter for the rationale.)

308

28

BLM failed to fully consider the benefits of the no action alternative on subsistence and
sociocultural systems in light of such studies. Further, BLM failed to consider the economic benefits
of the no action alternative to both local communities and state taxpayers, among a host of other
issues.

308

34

The SEIS Must Consider Foreseeable Impacts from the Road Ultimately Becoming Open to the
Public.

308

83

he SEIS Should Consider Alternative Designs and Mitigation Measures to Address Permafrost and
Other Impacts.

311

11

The Council emphasizes the environmental impact statement should include the analysis of non-
road alternatives to access the proposed mining site, including though not limited to the use of rail
to deliver ore to a Bering Sea port. These impacts need to be analyzed in the draft environmental
impact statement.

313

11

The SDEIS needs to seriously consider the no-action alternative rather than using it as merely a
benchmark or throw-away option. An adequate analysis of all options would almost certainly show
the no-action alternative in a favorable light.

313

15

The longest route, Alternative C, which begins at mile 59.5 of the Dalton Highway and lies
substantially south of Alternatives A and B would have less impacts to caribou, National Park lands
and designated Wilderness.
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313

16

It appears that Alternative C was generated primarily for the appearance of presenting a "full range"
of alternatives. We recommend that a more robust array of alternatives be evaluated that would
include rail transportation, because it would eliminate extension of the existing road system and
thus foreclose public access via motor vehicles.

324

19

Considering the carbon footprint that construction and operation of the AAP and resulting mines will
create, and the and short- and long-term environmental and social costs they will likely impose, a
better alternative might be to recover and recycle the millions of tons of metals that are buried in the
landfills of Alaskan communities and the U.S., and for AIDEA to invest in developing recycling
centers within Alaska or in transporting recovered metals to recycling centers outside of Alaska.

362

| think a transportation route west to the coast is a better choice. The development of a port to
handle this option would provide even more Alaskan jobs. The port would broaden the economic
base in an area that sorely needs it.

368

Would a rail line do less damage?

376

Overland transportation to the Bering Sea coast is an order of magnitude shorter than the proposed
Ambler Road to the Dalton Highway. It possibly could be done by rail.

376

Water transportation is more efficient, less fuel intensive, lower cost, and SAFER than rail
transportation and both water and rail are MUCH SAFER than trucks for hauling freight.

402

A more environmentally friendly way to access the mining district might be a railroad spur from the
Red Dog Mine, an existing facility with infrastructure in place.

423

The Ambler Access infrastructure/transportation plan ought to consider another route that would
restrict public access & not be a one lane industrial road built for international mining corporations,
an alternate that would not cross so many streams & creeks or interfere as much with the caribou
herds and other creatures that live there.

423

Let me propose that another way in is just like Red Dog Mine with its port on the Bering Sea plus a
road & conveyor. Its a bit out of the way but extending its road to Ambler could be considered.
Closer still is building a new port near or up stream on the Kobuk River (depending upon its
navigability for barges & tugboats). Constructing a port there provides a variety of routes into the
Ambler Mining District & to the villages of the region. These roads would be significantly shorter and
would cross far fewer streams and interfere far less with animal migrations as well as fish habitats.

426

Furthermore, AIDEA has not provided adequate design information about the road beyond
developing a 1-lane pioneer road that will eventually become a 2-lane gravel road.

435

| strongly suggest the current and any further proposals, studies and reviews of ways to mine in the
Ambler region be focused on alternative routing to the west of the Ambler district connecting to
ocean going modalities.

454

The SEIS also needs to address alternatives, including a no-road alternative, and adoption of
mitigation measures to minimize impacts of the development, as the alternatives considered in the
EIS were effectively the same with major impacts resulting from each, and no measures to address
those impacts.

471

A much better solution would be to build a road west that allowed mined ores to be trucked to the
west coast of Alaska where they could either be processed and/or shipped by sea to a processing
plant. I do not want to see trucks coming south to Fairbanks.

485

There can be an alternate transport route for their trucks - to create a road west to the Bering Sea.

503

The shipping port at Red Dog already exists. Hauling ore concentrate from Ambler mines, via
railroad, to this existing port does make sense.

508

Please consider private funding since this only benefits private parties. Also building an airstrip with
private funds would be less of an impact to the land and probably a cost savings.

509

If there are mining developments that are worthy of exploring and exploiting, build an airstrip in the
Ambler area that is capable of supporting such needs.

522

The SEIS also needs to address alternatives, including a no-road alternative,

536

The SEIS also needs to address alternatives, including a no-road alternative, and adoption of
mitigation measures to minimize impacts of the development, as the alternatives considered in the
EIS were effectively the same with major impacts resulting from each, and no measures to address
those impacts.
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542

2

| believe the supplemental EIS needs an alternative that does not lead to a road being built through
public land.

545

The previous EIS was done under the assumption that the road would be removed after a certain
timeframe. The BLM needs to include an alternative in the SEIS that does not include the removal
and remediation of the road.

545

Though this SEIS is being undertaken to further evaluate effects on subsistence, the BLM must
include in their analysis the understanding that Alaska is the last true vestige of wilderness in the
United States, we are the last state with caribou. The value of this land and it's wildlife extends
beyond subsistence, and far beyond it's minerals and there must be a metric to measure that. As a
final request | would ask that the BLM include an alternative in the SEIS that does not include the
Ambler Road.

550

My question is that besides constructing and maintaining a road, has there been any consideration
to expanding the Alaska Railroad to the Ambler mining district? * | am patrticularly interested to see
the calculated cost efficiencies of transporting material per ton on rail versus truck. * Besides the
cost of fuel, | would assume the environmental impact per ton of material moved would be less *
This could also be seen as potentially opening later to the coast. * Additionally it might also alleviate
local concern of reducing the ability of non-locals to visiting the area, so as to not become a conduit
like the Dalton Highway opening up the north slope.

565

The SEIS must be broad and thoroughly analyze all design components and potential impacts to
ensure that the agencies have sufficient information to address them. Baseline information about
project design, and fish, caribou, wildlife, wetlands, water quality, and permafrost resources was
missing from the previous EIS and needs to be included in the SEIS. The SEIS also needs to
address alternatives, including a no-road alternative, and adoption of mitigation measures to
minimize impacts of the development, as the alternatives considered in the EIS were effectively the
same with major impacts resulting from each, and no measures to address those impacts.

567

One analysis | think should be conducted is to explore the costs and benefits of hauling processed
mining materials out by airplane compared to building and maintaining either version of the
proposed road access.

584

Development of the mineral resources from the Ambler mining district should be accomplished
using a rail line running west to the existing port at Red Dog, or to a new port near Kotzebue.

596

I am not in favor of a road through the area when the possibility of a sea port is much closer to the
proposed mine.

619

Hello. Have you considered a narrow gauge railroad? It could be a lot easier to reclaim when
projects are completed. Could have a car for passengers. Smaller footprint also.

644

Wildlife overpasses must be considered to enable wildlife migration. Lower 48 examples give insight
into how many overpasses and at what distance between them should be considered. Proposed
project impacts will intersect with three caribou herd migratory routes.

653

It seems it would make better sense to ship the ore westward via barges on the Kobuk River and
use the same port (DeLong Mountain Port) being used by Red Dog mine. This would obviate the
need for a road and would provide some jobs along the Kobuk River system. There is already barge
traffic on the Kobuk, and transportation costs via water are orders of magnitude cheaper than by
road.

669

Several alignment routes were considered, including both western and eastern access routes. The
Draft EIS offered only the eastern access alternative with minor modifications in routes, negating
discussion as to why western route alternatives were dropped from further consideration. The most
compelling basis for a western route originating either from Nome or the Red Dog mine port at
DTMS is restricting or limiting non-authorized access, a major argument presented in the proposed
action. A western access route would be a much more compelling argument in limiting access to the
Ambler mining district as it also would be better suited to Northwest Alaska for economic
development opportunities.

684

INSTEAD OF A ROAD, install an underground HVDC power/fiber cable to Upper Kobuk from
Dalton highway. Make provisions for tapping power off at locations along the route for other
communities or projects. -use aircraft, barges and winter roads from Kotzebue to bring in
equipment&supplies and then ship out ore concentrate via Kotzebue.
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701

2

Other more purposeful alternatives that should be considered include a roadway or a railroad from
the main mining site on private land direct to the seacoast like the Red Dog's 55-mile roadway to a
storage facility on the Chukchi Sea. A railroad compared to a roadway would be less costly to
construct, maintain and operate year-round and much less of an environmental impact during
construction and operation phases other than the ludicrous AEIDEA's roadway alternatives

701

Another alternative would be to use Aircargo to transport high quality or processed raw ore directly
to where it could be further refined by a smelt rendering process. Air freighting is widely used in
other countries with minimal access to distant. remote mining regions. It would be less deleterious
to the environment, more expedient to develop or get online and cost much less than the proposed
long haul by truck to Fairbanks.

3677

Both alternatives would disrupt the entire ecosystem with noise, light, and motorized intrusions into
Gates of the Arctic. Both would seriously impact caribou migration. The impacts to those lands must
be fully disclosed and analyzed, including the inevitable widespread infiltration by the public using
motorized vehicles.

12555

Why build in such an inaccessible place that needs vehicles that will use gasoline when we are
supposed to quit gasoline transportation? Why not fly out the ores? There are already some
communities out there. Surely they fly supplies in and out?

21229

If the Ambler/Dalton Road goes through as planned the US military's efforts to develop a strategic
plan for the Seward Peninsula and the Northwest Arctic would be stymied and delayed. At present,
there is a lack of needed infrastructure in the Seward Peninsula and the Northwest Arctic. Getting
supplies in and out of the area is difficult at best.

21229

A 360 mile Ambler/Nome Road by contrast would be a first step in creating that infrastructure
throughout the region, and opening up access to the Upper Kobuk District and to six other mining
districts on the Seward Peninsula. At present these six mining districts have no road access to port.
An Ambler/Nome Road would generate the kind of economic activity sorely needed in the region.

21239

12

request that the SEIS include two sets of analyses: one that reflects the impacts if the road remains
commercial-only and another in which impacts are analyzed if the road were to become available
for public hunting access and other uses.

21255

14

This should indude an anafysis of train transportation,.a wescern access route, the Tribal alternative
(such as that proposed by Tanana Chiefs Conference), the ore export location and transportation to
that location.

21257

13

Such alternatives could include rail access; seasonal ice road access; construction of only one
phase of the road; aircraft access; barge access; and other alignments coming from the west. And,
in analyzing the alternatives, BLM must give full consideration to the No Action alternative. Because
the No Action alternative provides the baseline against which all other alternatives are measured, it
is critical that there be good baseline data to understand what the "no action" condition is, and how
that condition would likely change under the alternative actions. In taking the requisite "hard look" at
the No Action alternative, the SEIS will present a clear picture of how each action alternative will
affect the environment. It is our belief that the No Action alternative is the only way for the BLM to
proceed in a manner that will cause no unnecessary environmental harm.

21264

It is important that the Supplemental EIS re-address the alternative routes. My opinion is that the
previous EIS was biased towards accepting AIDEA's assumptions, cost estimates and preferred
routing. This seems particularly clear when reading the response to comments of the draft EIS. The
Supplemental EIS should consider the potential impacts of all the alternative routes (and alternative
means of transporting ore) irrespective of cost.

21274

Two or three other, more feasible alternatives would be either a railroad, or a regular roadway,
extending from the mining site, entirely on privately owned land, direct to a seaport like the Red
Dog's 55-mile road to a storage facility on the Chukchi Sea. A railroad from the Mining District
through the Kobuk Valley to a storage facility in Kotzebue Sound would be less costly to construct,
maintain and operate than a long road to the Dalton Highway.

21274

A third alternative would be to ship a high grade or partially refined ore by air. Air freighting is widely
used in other countries with minimal access to remote mining regions. It would be less deleterious
to the environs, more expedient to develop or get online and cost much less that a multimillion-
dollar road to the Dalton Highway.
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21277 13 In the previous EIS, as with other EISs, BLM included an Alternative B, which allowed the proposed

road but maximized avoidance and mitigation of environmental damage. While Allakaket supported
the environmental conservation methods in this alternative and found it to be the least harmful
action alternative, it did not fully address the expected socio-economic impacts ofthe road,
particularly in regard to subsistence access and availability. We encourage BLM to develop an
alternative that maximizes avoidance and mitigation of both environmental damage and socio-
economic impacts.
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Screening
Criterion

|. Effectiveness, Meets Purpose and Need.

a. Year-round surface transportation access?

|. Effectiveness, Meets Purpose and Need.

a. Feasibly and practically able to support
mining exploration and development activities?

i. Logical termini?

mining exploration and development activities?

|. Effectiveness, Meets Purpose and Need.
a. Feasibly and practically able to support

i. Support hauling mining equipment/heavy
mining exploration and development activities?
mining exploration and development activities?

loads?
a. Distance to Transportation Network (mi)

|. Effectiveness, Meets Purpose and Need.
a. Feasibly and practically able to support
a. Constructed Length (miles)

|. Effectiveness, Meets Purpose and Need.
a. Feasibly and practically able to support
(distance to existing port site)

a. Constructability? (proven construction
methods and minimized construction risks)
a. Constructability? (proven construction
methods and minimized construction risks)
I. Technical Feasibility

a. Constructability? (proven construction
methods and minimized construction risks)
i. Difficult River Crossings?

I. Technical Feasibility

a. Constructability? (proven construction
methods and minimized construction risks)
i. Access to construction materials?

I. Technical Feasibility
I. Technical Feasibility

i. Topography
i. Poor Soils?

intended mode of transportation and intended
a. Construction costs reasonable compared to

i. Generally accepted design criteria for the

a. O&M costs reasonable compared to other

I. Economic Feasibility
alternatives?

a. Requires speculative assumptions or
remotely foreseeable circumstances?

I. Practicality

a. Practical or not practical using common

I. Practicality
sense?

I. Duplicative

a. Substantially similar to another route?

a. Similar to (but not as good as) an alternative
with similar routing or other key characteristics?

Screened out or moved forward for further

I. Duplicative
consideration?

Air (general air No, not surface Depends on
method) access route

(not favorable)

No

(not favorable)

23 2z

= o 3

Qo o Q o
‘D> S 7] o
© < © o
? 8 $ &2
L e o s
S o = =
L c € 9]
c = o =
< v o g ©
3 ﬁj 4 3} ()
== » w =
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No. Aircraft Yes, airport

generally do not  construction cost
support hauling  would generally

the kinds of be reasonable
loads and compared to
equipment other modes.

(not favorable) (acceptable)

No, the numbers
of flights needed

to haul the fuel
and materials
would not be
reasonable
(because of the
small load
capacity)

(not favorable)

Yes. Because
aircraft are not
suitable for the
kinds of hauling
needed, it would
be highly
speculative to
believe mines
would be able to
develop.

(not favorable)

Not Practical. Depends on Depends on Screened out
Aircraft are not route/ airport route/ airport
practical for location location

hauling the
heavy loads and
kinds of
equipment
needed.

(not favorable)

Air No, Not Surface  Depends on Untested in No. Heavy lift Unknown Unknown Yes. Requires Not Practical. An  Depends on Depends on Screened out
(blimp/dirigible Access route arctic conditions. dirigibles (less than (less than speculation that  untested mode route/ airport route/ airport
carrier) (not favorable) (less than supporting favorable or favorable or an untested in the unique location location
favorable or mini_ng in the uncertain) uncertain) mode, in d_ark, enviroqment in
uncertain) arctic do not harsh arctic the project area
have generally environment is not
accepted design would be safe reasonable
criteria. and reliable. using common
(not favorable) (not favorable) sense.
(not favorable)
Rail Yes Depends on Yes Yes. Standard Depends on Depends on Depends on Depends on Depends on Depends on Forwarded on
-DMTS Port (acceptable) route (acceptable) design criteria route route route route route route; may be for additional
route are available. duplicative to screening
-Cape Blossom The mode is well regular-sized
route established in track width (acceptable)
-Selawik Flats arctic conditions. (less than
route (acceptable) favorable or
-Cape Darby uncertain)
route
-Parks Hwy
route
-Route along
AIDEA's
proposed road
route
Rail (narrow Yes Depends on Yes Yes Depends on Depends on Depends on Depends on Depends on Depends on Forwarded on
gauge) (acceptable) route (acceptable) (acceptable) route route route route. Not route route for additional

practical for
connecting to
established
ARRC line.
Rolling stock
cannot be freely
interchanged.

(less than
favorable or
uncertain)

screening
(acceptable)
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(acceptable) route (acceptable) route route route route route route a concept and mile approx (less than speculation that ~ High cost and route route
has never been  $105-130 favorable or an untested unproven
built in arctic million) uncertain) mode, in dark, technology in
conditions. (not favorable) harsh arctic arctic conditions.
(not favorable) envuonmen_t (not favorable)
would function.
(not favorable)
Road Yes Depends on Yes Depends on Depends on Depends on Depends on Depends on Depends on Yes. Standard Depends on Depends on Depends on Depends on Depends on Depends on Forwarded on
_AIDEA's (acceptable) route (acceptable) route route route route route route design criteria route route route route route route for add_ltlonal
proposed route are available. screening
-AIDEA The mode is well (acceptable)
Alternative route established in
-DMTS Port arctic conditions.
route (
acceptable)
-Cape Blossom
route
-Selawik Flats
route
-Cape Darby
route
-Variation of
Selawik
Flats/Cape
Darby route to
access other
mining
resources
-Route along
Kobuk River to
tidewater
-Road Barge
Kobuk River
-Elliot Hwy route
-Kanuti Flats
route
-Communities
route
Road (seasonal  No, not year- Depends on No. Changing Depends on Depends on Depends on Depends on Depends on Depends on No Depends on No. Ice roads Yes. Requires No. Depends on Depends on Screened out
winter ice road) round route climate makes route route route route route route (not favorable) route require new the assumption Reconstructing route route
(not favorable) this mode construction that winter an ice road each
unreliable. each winter. climate winter at the
(not favorable) (not favorable) ~ conditions lengths needed
(which are is not practical

changing rapidly
in the arctic)
would remain
stable.

using common
sense.

(not favorable)
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Water No, not year- Depends on Depends on Depends on Depends on Depends on Depends on Depends on Depends on Barges can haul Depends on Depends on Yes. Requires Depends on Depends on Depends on Screened out
(barge/boat) round route route. However,  route route route route route route heavy materials. route route the assumption route route route
R (not favorable) changing climate However, the th'at winter
Improve/dredge could affect river systems climate
Kobuk River water levels and may be too conditions
reliability. shallow. (which are
(less than Depends on the changing rapidly
favorable or routes. in the arctic)
uncertain) would remain
stable.
(not favorable)
Winter ice No, not year- Depends on No. Changing Depends on Depends on Depends on Depends on Depends on Depends on No Depends on No. Ice roads Yes. Requires No. Depends on Depends on Screened out
-Ice road to round route climate makes route route route route route route (not favorable) route require new the assumption Reconstructing route route
lower Kobuk (not favorable) this mode construction that winter an ice road each
River unreliable. each winter. climate winter at the
(not favorable) (not favorable) ~ conditions lengths needed
(which are is not practical
changing rapidly  using common
in the arctic) sense.
‘é‘g;llg remain (not favorable)
(not favorable)
Pipeline Yes Depends on No. Thisisonly  Depends on Depends on Depends on Depends on Depends on Depends on Yes, for hauling  Depends on Depends on Yes No Depends on Depends on Screened out
route conducive for route route route route route route slurry or fuel. route route route route

(acceptable)

hauling fuel or
potentially slurry.
It may be a part
of an overall
corridor, but it
does not support
hauling
equipment and
supplies.

(not favorable)

(not favorable)

(not favorable)
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Ambler Road Draft Supplemental EIS
Attachment C. Routes Screening Data

Effectiveness (Meets Purpose and Need) Technical Feasibility Economic Feasibility Practicality Duplication
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AIDEA Yes. Route is yes yes 211 939 (distance Can be Assumed 11 Assumed yes $356 Million $8-10 Includes no Appears « Caribou habitat: AIDEA's AIDEA's Moved forward for
Proposed year-round. (acceptable (acceptable (acceptable from AMD to designed to similar (SF299- similar to (acceptable (all costs in Million/year speculative practical. 5,861 acres proposed proposed further analysis
Route (rd). Port is year- compared with  compared with  compared with Port of Seward) avoid steep geotechnical Jun2016, p2) Original Brooks compared with this column (acceptable) assumptions/ (acceptable) * Anadromous route route
GAAR North  round. other other other (less than topography scoring as abl East Route other escalated to foreseeable fish streams: 5
. . . . igi acceptable ) i .
[Alternative (acceptable alternatives) alternatives) alternatives) favorable or (acceptable g”g”;{al Brooks f:ompgred with score alternatives) 2018 dollars; E:rcumstances. NHD Sm_:"iml
Al compared with uncertain compared with ast Route other (SF299- costs are owever, Cr’g;%n?_s' 81
other compared with  other (acceptable - Jun2016, p2: screening- assumes riparian
" . : alternatives) : adequate acreage: 86.28
alternatives) other alternatives) compared with incl. # and acres level) itv/loadi i thi .I :
alternatives) other of mat'l sites, (acceptable capacity/loading (|n_t IS column,
alternatives) but diff. than p ) facilities at Port caribou and fish
I compared with of Alaska or stream data
metric included th o :
; 3 other other existing calculated in
in DOT-2011 alternatives) ort location in June 2018 usin
Summ Report) P 9
( abl Southcentral AK. GIS based on a
acceptable 250-ft wide
compared with (acceptable_ o
compared with corriaor,
Oltther fves) otheFr) calculated in July
alternatives, . 2018: number of
alternatives
) streams crossed
based on USGS
National
Hydrology
Dataset [NHD]
and riparian area
calculated based
on a buffer of
NHD lines that
intersected a
250-foot ROW,
see also table
footnote)
(acceptable
compared with
other
alternatives)
AIDEA Yes. Route is yes yes 228 956 (distance Can be Assumed 11 Assumed yes Data not $9-11M Jyr Includes no Appears « Caribou habitat: ~ Similar to Similar to Moved forward for
Alternative year—}round. (acceptable (acceptable (acceptable from AMD to des!gned to similar . (SF299- S|n_1|Ilar to (acceptable) avallable_but (acceptable) speculatl_ve practical. 6,382 acres AIDEA's AIDEA's further analysis
Route (rd) Port is year- compared with  compared with  compared with Port of Seward) avoid steep geotechnical Jun2016, p2) Original Brooks construction assumptions/ (acceptable) » Anadromous proposed proposed
GAAR South  round. other other other (less than topography scoring as ‘ 'bl East Route cost assumed foreseeable fish streams: 6 route route
. . . . igi acceptable i .
[Alternative  (acceptable alternatives) alternatives) alternatives) favorable or (acceptable Original Brooks t(:ompgred with o€ reasonable circumstances. NHD stream
B] compared with uncertain compared with East Route other (acceptable basedbon this However, crﬁassng; 190 N
other compared with  other (acceptable alternatives) compared with route being assumes . rilparlan
alternatives) other alternatives) other proposed by adequate acreage: 95.36

alternatives)

compared with
other
alternatives)

alternatives)

the applicant
and its
similarity to the
other AIDEA
proposed road
route (GAAR
North)

(acceptable
compared with
other
alternatives)

capacity/loading
facilities at Port
of Alaska or
other existing
port location in
Southcentral AK.

(acceptable
compared with
other
alternatives)

(acceptable
compared with
other
alternatives)

G-C-1



Ambler Road Draft Supplemental EIS
Attachment C. Routes Screening Data

Effectiveness (Meets Purpose and Need) Technical Feasibility Economic Feasibility Practicality Duplication
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Original Yes. Route is yes yes 220 923 (distance Can be Received 'best’ 13 /5,000ft 100% yes $473M $8.5-11M/yr Includes no Not practical; « Caribou habitat: ~ Similar to Similar to Screened out
Broolfs East year—}round. (acceptable (acceptable (acceptable from AMD to des@gned to Geo@ech" i} (DOT-2011 ("109%" of the (acceptable (acceptable (acceptable speculat[ve Right of way 5,611 acres AIDEA's AIDEA's
(previous Port is year- compared with  compared with ~ compared with Port of Seward) avoid steep ranking ("6") Summ Report, corndo_r has_ _ compared with compared with  compared with assumptions/ could_ not bg . Anadromous proposed proposed
DOT&PF round. other other other (less than topography (DOT-2011 plil) mat' sites within =~ jip o other other foreseeable acquired (Village fish streams: 7 route route but not
alternative) (acceptable alternatives) alternatives) alternatives) favorable or (acceptable Geotech memo, (acceptable) 10 miles, per alternatives) alternatives) alternatives) circumstances. Corp whose land NHD stream as good
compared with uncertain compared with p.66 based on DOT-2011 However, yvould be needed crossmlg_s: 1_73 i because_of
other compared with  other length, ) Summ Report, assumes is on record * NHD "riparian _communlty
alternatives) other alternatives) foundation and plil) adequ_ate _ against the acreage: 101.07 impact
alternatives) perm'alfrost (acceptable cap_gqty/loadlng route). Was al_so (acceptable . concerns.
conditions, mat'l compared with facilities at Port screened out in compared with (not
site avallabllllty, other of Alaskg or part due _to ) other ] favorable
lower score is alternatives) other ex@mg_ commu_n!ty input  alternatives) compared
better; all alts port location in for avoiding with other
scores range Southcentral AK.  communities alternatives)
from 6-26) (acceptable (Evansville/Bettle
(acceptable compared with s)
compared with other (not favorable
other alternatives) compared with
alternatives) other
alternatives)
Kanuti Flats Yes. Route is yes yes 240 943(distance Can be Geotech 14/5,440ft 75% yes $562M $9-11.5M/yr Includes no Appears « Caribou habitat: ~ Similar to Similar to Screened out
Road Route  year-round. (acceptable (acceptable (acceptable from AMD to designed to ranking ("11") (DOT-2011 (DOT-2011 (acceptable (acceptable (acceptable speculative generally 6,343 acres AIDEA's AIDEA's
(previous Port is year- compared with  compared with  compared with Port of Seward) avoid steep (DOT-2011 Summ Report, Summ Report, compared with compared with compared with  assumptions/ practical but not  « Anadromous proposed proposed
DOT&PF round. other other other (less than topography Geotech memo, plll) plil) other other other foreseeable as practical as Streams: 11 route route but not
alternative) (acceptable alternatives) alternatives) alternatives) favorable or (acceptable p.66, I_ower (acceptable (acceptable alternatives) alternatives) alternatives) circumstances. S|m|Ie_1r . : NHE.) stream as good.
compared with uncertain compared with ~ SCOreisbetter,  conared with  compared with However, (duplicative) crossings: 238 Caribou and
other compared with  other all alts scores other other assumes routes. * NHD "riparian Anadromous
alternatives) other alternatives) range 6-26) alternatives) alternatives) adequ_ate . (less than acreage: 123.88 _Stream
alternatives) (less than capacity/loading  g5qrapie or (less than impacts
favorable or facilities at Port certain favorable or worse.
uncertain of Alaska or compared with uncertain Community
compared with other eX'S_““g_ other compared with impact
other port location in alternatives) other concerns.
alternatives) Southcentral AK. alternatives) (less than
(acceptable favorable or
compared with uncertain
other compared
alternatives) with other
alternatives)

G-C-2



Ambler Road Draft Supplemental EIS
Attachment C. Routes Screening Data

ectiveness (Meets Purpose and Nee echnical Feasibility conomic Feasibility racticality uplication
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Rail to Dalton Route is year- yes yes 211 939(distance Can be similar to 11 100% yes $1.05Billion $9M/year Requires transfer  Not Practical. « Caribou habitat: ~ Similar to Similar to Screened out
Hwy along rounq. (acceptable (acceptable (acceptable from A%MD to § des!gned to AIDEA'sd Assumed same  (DOT-2011 (acceptable (not favorable (acceptalc)ile " of eau WOIU'IdI requuef 51261dacres AIDEA'sd AIDEA'sd
AIDEA Port is year- compared with ~ compared with  compared with Port of Seward) avoid steep proposed route  # as AIDEA Summ Report, compared with  compared with compare with  material/equipme  multiple transfers - Ana romous propose proposed
Proposed round. other other other (less than topography (acceptable Proposed Route  plil) other other other _ nt from train to of _ _ fish streams: 5 route route_z but is
r%ad ((;ut;z (acceptable alternatives) alternatives) alternatives) favorable or (acceptable compared with (acceptable (acceptable alternatives) alternatives) alternatives) :_r‘uck_at Daltor_1 magenal/ equipme NHD stn.aiml a uglque_l
(identifie compared with uncertain compared with  other compared with ~ compared with wy intersection  nt between frain  crossings: 181 mode (rail).
durln}g other compared with  other alternatives) other other and the west an(li truck at *NHD r.|par|an
scoping) alternatives) other alternatives) alternatives) alternatives) end. Not Dalton Hwy acreage: 86.28
alternatives) practical. intersection and (acceptable
Requires other locations compared with
speculation that  (such as the at other
locomotives and  the mine alternatives)
other equipment  site/west end of
could even be road and in
shipped up the Fairbanks)
Dalton H'ghV_VaV (not favorable
_to support _th's compared with
isolated rail. other
(not favorable alternatives)
compared with
other
alternatives)
DMTS Port Partial. Route is No. The DMTS  yes 260 260(distance Can be Geotech 19/8,440ft 70% yes Between $10- DMTS port exists  Not practical due  + Caribou habitat: ~ Similar to Unique Screened out
route (rd) year-round. port site exists (acceptable (acceptable from AMD to designed to ranking ("17") (DOT-2011 (DOT-2011 (acceptable $1.02B and 12.5M/year but is seasonal to likely port 8,030 acres DMTS RR mode on
(previous The port would  and functions compared with  compared with existing DMTS  avoid steep (DOT-2011 Summ Report, Summ Report, compared with $1.07B (acceptable (3-4 months) and  requirements * Anadromous route. this route
DOT&PF be seasonal. for mineral other other port) topography Geotech memo, plll) plil) other (subtotals: compared with does not have akin to fish streams: 13
alternative) (less than export and is alternatives) alternatives) (acceptable (acceptable p.66, I_ower ~ (not favorable (acceptable alternatives) road cost: other the capacity or constructing a : NHE_) strgam
favorable or OW”?d by the compared with  compared with score s better; compared with compared with $793M ' alternatives) sufﬁ_c,ent new port. Added crossmgs. 2(,39 N
uncertain applicant. other other all alts scores other other facilities. cost to the * NHD "riparian
compared with However alternatives) alternatives) range 6-26) alternatives) alternatives) port cost: Requires applicant not acreage: 150.96
other qapacny is too (less than $232M- speculatl(_)n ) reasonable using (less than
alternatives) limited and‘ favorable or $280M) construction akin  common sense. favorable or
would require uncertain (not favorable to a new port (not favorable uncertain
additional would need to

construction
akin to building
a new port.

(not favorable
compared with
other
alternatives)

compared with
other
alternatives)

compared with
other
alternatives)

occur.

(not favorable
compared with
other
alternatives)

compared with
other
alternatives)

compared with
other
alternatives)
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DMTS Port Partial. Route is No. The DMTS  yes 260 260 Can be Geotech 19/8,440ft 70% yes Between $11.5Mlyear DMTS port exists  Not practical due  + Caribou habitat:  Similar to Unique Screened out
route'(rall) year-round. port site gxsts (acceptable (acceptable (distance f_ror'n des!gned to ranking ("17") (DOT-2011 (DOT-2011 (acceptable $1.61B and (acceptable but is seasonal to Ilkgly port 8,030 acres DMTS road m_ode on
(previous The port would  and functions compared with  compared with AMD to existing avoid steep (DOT-2011 Summ Report, Summ Report, compared with $1.66B compared with (3-4 months) and  requirements » Anadromous route this route.
DOT) be seasonal. for mineral ) other other DMTS port) topography Geotech memo, pV) pVv) other (subtotals: other does not have akin to _ fish streams: 13
(less than exporcti %nd r'f alternatives) alternatives) (acceptable (acceptable p.66, Igwber ~ (not favorable (acceptable alternatives) rail cost: alternatives) th?f_ciapacny or construcur;%g d : NHD stn.a-gm
favorable or owned by the compared with ~ compared with ~ SCO'€ IS better; oo nared with  compared with $1.468 sufficient new port. Added  crossings: 269 |
uncertain applicant. other other all alts scores other other : faC|I|t|les. cost_to the * NHD "riparian
compared with ~ However alternatives) alternatives) range 6-26) alternatives) alternatives) port cost: Requires applicant not acreage: 150.96
other capacity is too (less than $232M- speculation reasonable using (less than
alternatives) limited and favorable or $280M) construction akin  common sense. favorable or
would require ; to a new port ;
o uncertain not favorable uncertain
additional compared with f;r:)?;;i\;g:ja\?vli?h would need to ((:ompared with compared with
construction other other occur. other other
akin to building alternatives) alternatives) (not favorable alternatives) alternatives)
anew port. compared with
(not favorable other
compared with alternatives)
other
alternatives)
Road to Partial. Road is  No. Port site No. The 149 269 Road is the Road is the Data not Road is the Road is the Road Road O&M The waterborne Not practical. Itis « Caribou habitat: Partly Unique Screened out
Kiana area year-round. not available. lightering (acceptable (149 road miles same as the same as the available same as the same as the construction cost less than  distance is long highly unlikely 4,497 acres similar to combination
then barge Port/barge is (not favorable barges used at compared with +120 water DMTS route DMTS route DMTS route DMTS Route costs would be the DMTS and the hauling that barging ore « Anadromous DMTS route  of road and
via Kobuk seasonal compared with Red Dog other miles) between Ambler between Ambler between Ambler between Ambler less than the road route, but  must occur in a and supplies on fish streams: 10 barge
River (less than other operate with alternatives) (acceptable Mining District Mining District mining district Mining District DMTS road barge O&M short summer this route would ) modes
(Scoping) favorable or alternatives) depth of 7 compared with and Kiana. and Kiana. and Kiana. and Kiana. route, but not known. season. Not be feasible, * NHD Streig‘o
} i i crossings:
uncertain me:]ers (23 feet) other (acceptable (less than (acceptable _Shr;\]llov_v drafts ‘l')"OUId neled (acceptable practical. espe%lall_y g o,
compared with at the Port. alternatives) compared with  favorable or compared with N the river arges also. compared with  (not favorable considering * NHD "riparian
other ﬁhallow-ldraft other uncertain other would not (acceptable other compared with zddltlor:jall costs  acreage: 71.73
alternatives) thagge; ffeeef)sare alternatives) compared with alternatives) ﬁgﬁt%?[;g ore compared with ~ alternatives) other giL:/?e;Oth: ‘S"‘K(Sm (less than
>~ other other alternatives) : favorable or
used in the alternatives) and other heavy alternatives) operating uncertain

Kobuk River for
moving fuel and
freight to
communities
such as
Noorvik, Kobuk,
and Kiana.
Often the
Kobuk River is
too shallow for
these river-
going barges;
at these times,
fuel and other
freight are
flown to these
communities.

(not favorable
compared with
other
alternatives)

equipment.

(not favorable
compared with
other
alternatives)

window and the
unreliability of
river depths, the
differing
drafts/designs of
barges on the
ocean and in the
river, and the
importance of the
Kobuk for
subsistence.

(not favorable
compared with
other
alternatives)

compared with
other
alternatives)
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Effectiveness (Meets Purpose and Need) Technical Feasibility Economic Feasibility Practicality Duplication
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Route west Partial. Route is  No. Port site yes Not calculated.  Not calculated.  Can be Similar to DMTS  No specific Similar to DMTS  yes Cost Not calculated. The waterborne  The waterborne Not calculated. Similar to Similar to Screened out
from AMD year-round. not available at (acceptable Does not meet  Does not meet  designed to route but routing route defined. route but routing (acceptable) anticipated to Does not meet  distance is long distance is long Best engineered DMTS route  DMTS route
along Kobuk  Portis mouth of the compared with P&N. Not P&N. Not avoid steep isin Data not isin be higher than  P&N. Not and the hauling and the hauling route is similar to
River to seasonal Kobuk. other reasonable reasonable topography floodplain/flats.  available. floodplain/flats. DMTS road reasonable must occur in a must occur in a DMTS Route as
tldewgter (less than (not favorable alternatives) because it does because it does (acceptable Would ha}ve Likely has less route (based because it short summer short summer far as Kiana.
(scoping) favorable or compared with not connectto  not connect to compared with ~ Worse soil access to on map does not season. season. Not
uncertain other a feasible port a feasible port other conditions. construction inspection) connect to a Requires practical.
compared with  alternatives) site. site. alternatives) (not favorable materials. because of  port assumption that 5t fayorable
other (less than compared with (not favorable c':')nztructlon in mining d compared with
alternatives) favorable or other compared with the flats companies could  gpar
uncertain alternatives) other (farther fr_o m make that Slf:ort alternatives)
compared with alternatives) constr_uctlon_ season wor
other materlals) WIlIh given the long
alternatives) poorer soils in water route. Not
more wetlands practical.
/ floodplain. (not favorable
(not favorable compared with
compared with other
other alternatives)
alternatives)
Cape Partial. Route is  No. Port does yes 250 Does not Can be Geotech 24/9,250ft 10%,; limited yes $1.22B $10-12M/yr Requires Not Practical. « Caribou habitat: Not Not Screened out
Blossom (rd)  year-round. not yet exist. (acceptable (acceptable provide surface  designed to ranking ("15") (DOT-2011 material sites (acceptable (subtotals: (acceptable speculation that ~ Does not provide 8,290 acres substantially  applicable.
(previous The port would ~ Speculative - compared with  compared with access to avoid steep (DOT-2011 Summ Report, (DOT-2011 compared with " compared with the port site surface access * Anadromous similar to
DOT) be seasonal. terminus site at  ihar other existing port topography Geotech memo, plil) Summ Report, other ;‘;"’:‘dﬂ‘fﬂom- other would be to existing port fish streams: 3 another
(less than Eapz Blossom alternatives) alternatives) site. (acceptable p.66, I_owk;er ) (not favorable pil) alternatives) alternatives) developed site. : NHE.) strt.egm LOUtE;
favorable or has been (less than compared with ~ SCOr€is better, o5 hared with  (not favorable port cost: (not favorable (not favorable crossings: 260~ however,
uncertain identified as a favorable or other all alts scores other compared with $275M) compared with compared with * NHD riparian” - route shares
compared with potential degp- uncertain alternatives) range 6-26) alternatives) other other other acreage: 157.54  some gf ﬂ:)e
other water port site. compared with (less than alternatives) (not favorable alternatives) alternatives) (less than Cage; Iar {
alternatives) (not favorable other favorable or compared with favorable or i? elawi
compared with alternatives) uncertain othe‘r) uncertain ats route
other compared with alternatives) compared with
alternatives) other other
alternatives) alternatives)
Cape Partial. Route is  No. Port does yes 250 Does not Can be Geotech 24/9,250ft 10%; limited yes $1.74B $11Mlyr Requires Not practical. « Caribou habitat: Not Not Screened out
Blossom year-round. not yet exist. (acceptable (acceptable provide surface  designed to ranking ("15") (DOT-2011 material sites (acceptable (subtotals: (acceptable speculation that ~ Does not provide 8,290 acres substantially applicable.
(rail) The port would  Speculative - compared with  compared with access to avoid steep (DOT-2011 Summ Report, (DOT-2011 compared with ) ) ' compared with the port site surface access * Anadromous similar to
(previous be seasonal. terminus site at other other existing port topography Geotech memo, pV) Summ Report, other g':;’;t- other would be to existing port fish streams: 3 another
DOT) (less than Cape Blossom  ,ierpatives) alternatives) site (acceptable p.66, lower ~ (not favorable pv) alternatives) ’ alternatives) developed site. *NHD stream route;
favorable or %as Pﬁeg (less than compared with Sﬁorle is better; compared with  (not favorable port cost: (not favorable (not favorable crﬁas[l)ng; 2(,30 . howevir,
uncertain identified as a favorable or other all alts scores other compared with $275M) compared with compared with * riparian” - route shares
compared with potential degp- uncertain alternatives) range 6-26) alternatives) other (not favorable other other acreage: 143.0 some gf ﬂ;’e
other water port site. compared with (less than alternatives) compared with alternatives) alternatives) (less than Cacr'Je Iar i
alternatives) (not favorable other favorable or other favorable or i? Selawi
compared with alternatives) uncertain alternatives) uncertain ats route

other
alternatives)

compared with
other
alternatives)

compared with
other
alternatives)
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Selawik Flats  Yes. Route is Yes. Logical Yes. Nome- 360 402 Can be Geotech 21/7,470ft 57%; limited yes $1.33B $13-16M/yr Includes Appears practical « Caribou habitat: Route Not Screened out
(rd) (previous year-round. terminus would  Council Road (less than distance from designed to ranking ("13") (DOT-2011 material sites; (acceptable (subtotals: (less than reasonably (acceptable) 10,934 acres shares a applicable.
DOT) The reasonably be the would require el e AMD to existing avoid steep (DOT-2011 Summ Report, (DOT-2011 compared with vl Gr foreseeable * Anadromous substantial
foreseeable proposed deep  upgrades to uncertain Nome port topography Geotech memo, plll) Summ Report, other ;%386‘3;51 uncertain circumstances fish streams: 18  amount with
Port of l\éotme E \’QI/ater por;a; ) supp;)rt Ykt compared with  (acceptable (acceptable p.66, lgwt:artt ~ (lessthan pil) alternatives) ’ compared with g’OTStf”,‘\ft'on of * NHD strt.agr; té]e l()?ape .
sl s IS, ;;3' = LOUT_ — other compared with  compared with Sﬁorle IS DEter; — favorable or (less than port cost: other 0(; 0 or|11§) Cr’g;%n,?.s' > ary route
suppé)rt Vel ?reasongl y atl,‘ ',r;g ning alternatives) other other a atsg(;%res uncertain favorable or $275M) alternatives) an Spe:_:u ative r-|pla4n3ag7
el : - ortt_aseea}the ZC RIS, alternatives) alternatives) range 6-26) compared with  uncertain (not favorable ass“ng '0315 Sl ik
?hpefa |0nfS‘W' aCt!On \tNId an ssumis (less than other compared with compared with regr?r 'n% et g (not favorable
g € ukse @rige ES 'm'lae_‘ . & equ_at/al . favorable or alternatives) other other RO sles_ 'mz e compared with
reakers C(f)gw(%%tlon ate ca}pafl:]:y oadin uncertain alternatives) alternatives) compl e:llon ate other
(acceptable © 9 a?('j' 1=5 compared with (cu_r — 3(/1 b alternatives)
compared with  (acceptable n’]oup retXIsft at other gggrgatet to be
other compared with BIFE @ alternatives) ), storage
Nome capacity (TBD),

alternatives)

other
alternatives)

(acceptable
compared with
other
alternatives)

and whether
year-round
access would be
possible (i.e.,
with an ice
breaker). In
addition, this
alternative
assumes that
Nome-Council
Road may need
to be improved.
(less than
favorable or
uncertain
compared with
other
alternatives)
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Effectiveness (Meets Purpose and Need) Technical Feasibility Economic Feasibility Practicality Duplication
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Selawik Flats  Yes. Route is Yes. Logical Yes. Assumes 330 402 Can be Geotech 21/7,470ft 57%; limited yes $1.99B $15M/yr Includes Appears practical « Caribou habitat: Route Not Screened out
(rail) ) year-round. terminus based adequ'ate i (less than distance fr_om des!gned to ranking ("13") (DOT-2011 material sites (acceptable (subtotals: (less than reasonably (acceptable) 10,934 acres shares a applicable.
(previous The reasonably on the capacity/loadin el e AMD to existing avoid steep (DOT-2011 Summ Report, (DOT-2011 compared with EvarEllD er foreseeable * Anadromous substantial
DOT) foreseeable assumption that g facilities uncertain Nome port topography Geotech memo, pV) Summ Report, other ;‘3:"_3(712‘3;9: uncertain circumstances fish streams: 18  amount with
Port of l\éotme = me RS dlS n/]oulljd retXIsft al  compared with  (acceptable (acceptable p.66, lgwt:artt ~ (lessthan V) alternatives) ) compared with g’OTStf”,‘\ft'on of o NP strt.agr; tlge E ape ‘
EESnI U : S [Hre] e BIFE @ other compared with  compared with Sﬁorle IS DEUer; — tavorable or (less than port cost: other 0(; @ or|11§) Cr’g;%n,?.s' >0 arby route
suppé)rt Vel eﬁlp WaterﬁoLt Nome bl alternatives) other other all alts S(;ores uncertain favorable or $275M) alternatives) Elile] Ejg=El give r.lplaArlaHY
e ith at Nome, wi lI)(I: (accepta de - alternatives) alternatives) range 6-26) compared with  uncertain (not favorable ass“fL‘P“O';]S acreage: 143.3
;)hperatlonfs‘WIt 'fS a reasct))rl'la y cg:npare wit (less than other compared with compared with regr?r 'n%t et ’ (not favorable
y © ukse Giee U he OI ar favorable or alternatives) other other RO sles_ 'mz e compared with
reakers ac:!on \tNIEi an alternatives) uncertain alternatives) alternatives) compl e:llon ate other
(acceptable €S 'm'lae_‘ . compared with (curren 3(/1 " alternatives)
compared i Copleton cte aer Comate o e
other alternatives) o TBgD
alternatives) (acceptable CagaC::yt(h W
compared with ;‘Sar"‘r’ojn de'
other }
alternatives) Sggtseisbslew((i)ild be
with an ice
breaker). In
addition, this
alternative
assumes that
Nome-Council

Road may need
to be improved
(less than
favorable or
uncertain
compared with
other
alternatives)
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Effectiveness (Meets Purpose and Need) Technical Feasibility Economic Feasibility Practicality Duplication
Screening ) - - - T~ — - = = °
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Nome Route  Yes. Route is Yes. Logical Yes. Assumes 388 460 Questionable. Data Not Data Not Data Not yes Cost data not Data Not Includes Appears « Caribou habitat: ~ Similar to Similar to Screened out
(rd) year-round. terminus would  adequate (less than distance from Route goes Available Available Available (acceptable available. Available reasonably generally 11,738 acres Cape Darby  Cape Darby
(suggested The reasonably be the capacity/loadin el e AMD to existing through very compared with Anticipated to foreseeable practical. * Anadromous and Selawik  and Selawik
by Doyon foreseeable proposed deep g facilities uncertain Nome port mountainous other be as high or circumstances However, fish streams: 13 Flats routes  Flats routes.
post-scoping) Port of Nome is  water port‘at ) would exist at compared with  (acceptable terrain. alternatives) pptentlally (construction of tech_nlf:_al . NHD stream Mountgln_ou
assumed to Nome, which is  the Port of other compared with (less than higher than Port of Nome) feasibility crossings: 171 s terrain is
support year- a reasonably Nome(acceptab alternatives) other favorable or other nearby and speculative concerns, cost, * NHD "riparian” problematic.
round foreseeable le compared alternatives) TSERElT routes (Cape assumptions and acreage: 151.7
operations with  action with an with other compared with Darby or regarding the environmental (not favorable
the use of ice estimated alternatives) other Selawik Flats) port’s estimated impacts remain compared with
breakers completion date alternatives) due to steeper completion date high other
(acceptable of 2030 [elaly (cu_r rently (less than alternatives)
compared with  (acceptable (not favorable estimated to be favorable or
other compared with compared with 2030), storage uncertain
alternatives) other other capacity (TBD), compared with
alternatives) alternatives) and whether other
year-round alternatives)
access would be
possible (i.e.,
with an ice
breaker). In
addition, this
alternative
assumes that
Nome-Council
Road may need
to be improved
(less than
favorable or
uncertain
compared with
other
alternatives)
Cape Darby  Partial. Route is No. Deep water yes 340 Does not Can be Geotech 25/7,890ft 58%); limited yes $1.32B $13-16M/yr Requires Not Practical. « Caribou habitat: Route Not Screened out
(rd) (previous year-round. port dqes not (acceptable (less than provide surface des!gned to ranking ("12") (DOT-2011 material sites (acceptable (subtotals: (less than speculatiqn that  Does not provide 11,203 acres shares a applicable.
DOT) The port would  yet exist. compared with  favorable or access to avoid steep (DOT-2011 Summ Report, (DOT-2011 compared with i favorable or the port site surface access * Anadromous substantial
be seasonal. Speculative - other uncertain existing topography Geotech memo,  plll) Summ Report,  giher g’lagGCéBt- uncertain would be to existing port fish streams: 14 amount with
(less than terminus site alternatives) compared with  port site (not (acceptable P66, lower (jogs than pil alternatives) : compared with  developed site. * NHD stream the Selawik
favorable or been identified other favorable compared with ~ SCOreis better; 5y 010 or (less than port cost: other (not favorable (not favorable crossings: 280 Flats route
uncertain as a potential alternatives) compared with  other all alts scores uncertain favorable or $275M) alternatives) compared with compared with + NHD "riparian
compared with  deep-water port other alternatives) range 6-26) compared with  uncertain (not favorable other other acreage: 236.12
other site. Acggssmg alternatives) (less than other compared with compared with alternatives) alternatives) (not favorable
alternatives) ofche_r mining favorable or alternatives) other other compared with
districts not uncertain alternatives) alternatives) other
supported by compared with alternatives)
purpose and other
need. alternatives)

(not favorable
compared with
other
alternatives)
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Cape Darby  Partial. Route is No. Deep water yes 340 Does not Can be Geotech 25/7,890 ft 58%; limited yes $2.0B $15M/yr Requires Not Practical. « Caribou habitat: Route Not Screened out
(rail) ) year-round. port dges not (acceptable (less than provide surface des!gned to ranking ("12") (DOT-2011 material sites (acceptable (subtotals: (less than speculathn that  Does not provide 11,203 acres shares a applicable.
(previous The port would  yet exist. ; access to avoid steep (DOT-2011 Summ Report, (DOT-2011 ; the port site surface access » Anadromous substantial
. compared with  favorable or o compared with rail cost: favorable or o ) .
DOT) be seasonal. Speculative - other uncertain existing port topography Geotech memo, pV) Summ Report, other $£ 738 . uncertain would be to existing port fish streams: 14 ~ amount with
(less than tt;armlnss S',tf? d alternatives) compared with ~ S't€ (acceptable p-66, If)wber ~ (lessthan pv) alternatives) ' compared with developed site. * NHD stn.agm :?Ie Selawik
favorable or een identifie other (notfavorable  compared with ~ SCOT€ IS better: 5 ahie or (less than port cost: other (not favorable (not favorable crossings: 280 ats route
uncertain as a potential alternatives) compared with  other all alts scores uncertain favorable or $275M) alternatives) compared with compared with *NHD r.|par|an
compared with ~ deep-water port other alternatives) range 6-26) compared with  uncertain (not favorable other other acreage: 236.12
other S'ts' Accessing alternatives) (less than other compared with compared with alternatives) alternatives) (not favorable
alternatives) gt er mining favorable or alternatives) other other compared with
istricts r::iOI) uncertain alternatives) alternatives) other
supported by compared with alternatives)
purpose and other
need. alternatives)
(not favorable
compared with
other
alternatives)
Variation of Partial. Route is  Partial. yes Not calculated.  Not calculated.  Can be depends on No specific No specific yes Similar to Similar to Either requires Not Practical. Likely similar Substantially Substantially Screened out
Selawik year-round. Terminus site (acceptable Does not meet  Does not meet  designed to route, though route defined. route defined. (acceptable Cape Darby or  Cape Darby speculation that ~ Does not provide impact at Cape Similar to Similar to
Flats/Cape Assumes the (deep water compared with P&N. No logical P&N. No logical avoid steep likely 12 (similar Data not Data not compared with Selawik Flats and Selawik the port site at surface access Darby and Cape Darby  Cape Darby;
Darby routes  reasonably port) is other termini. termini. topography to Cape Darby) available. available. other routes. See Flats routes. Cape Darby to existing port Selawik Flats and Selawik  Selawik
tohaccess . E)resefesble ;easonabg?/ alternatives) (not favorable (not favorable (acceptable or I1.3 (ilmllar to alternatives) costs above Sge cost \évoultlj bed site. routes. Flats route. \F/Iat_s (oute.
othernearby” Port o Nome oreseia g at compared with  compared with  compared with ~ S€lawik) (not favoraple ~ @P0Ve : e\lle dope @ (not favorable (not favorable (not hanatlons to
nng suppé)rts yeare WIS e Eees other other other (less than compared with  (less than ey eSbI compared with compared with favorable L s routtleds
(RIS ieine) - EOt yet ex;)st at alternatives) alternatives) alternatives) favorable or other favorable or ;easona b?/ other other compared ggv;/ou 3
(scoping) ohperatlonfs_wn ape Darby. uncertain alternatives) uncertain UEEEEE alternatives) alternatives) with other 2 d =g
e UEB @ (e REESEIE, compared with compared with ERISETEES alternatives) " Ipacts
breakers ) or other mining other other (construction of yet
the Cape Darby districts not alternatives) alternatives) the Port of accessing
Port would be supported by Nome) and other mining
seasonal (Cape purpose and assumes areas not
Darby) need. adequate supported
(less than (not favorable ?apr_’?'ty/ Ioadllch by P &N.
favorable or compared with acilities wou (not
uncertain other e;("f‘t at the Port favorable
compared with  alternatives) O OIE compared
other (not favorable with other
alternatives) compared with alternatives)
other
alternatives)
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Parks Hwy Yes. Route is yes yes 420-450 851-881 Can be Geotech Ranges from 13 96% yes $2.07-2.21B $18.5-20M/yr no Uncertain: May « Caribou habitat: Unique Unique Screened out
Rail R_oute year—}round. (acceptable (acceptable (not favorable distance from des!gned to rankln'g score  tol7/ 7,f:170ft— (DOT-2011 (acceptable (not favorable  (not favorable  (acceptable) npt be l;:ralctlca:1 5,403 to 6,153 rou;e/ rou;e/
4 var_lants) Port is year- compared with compared with compared with AMD to avoid steep range: 19-26 10,670 Summ Report, compared with  compared with compared with given the length,  acres mode. mode.
(previous round. other other other existing Port topography (DOT-2011 (DOT-2011 plin) other other other cost, and -_Anadromot.Js
boT) (acceptable alternatives) alternatives) alternatives) of Seward (acceptable Geotech S\L}mm Report,  (acceptable alternatives) alternatives) alternatives) ;enwronlr?er;tal flsrbstreams. 1
compared with (less than compared with MemMo, p.66, pV) compared with actors if other to
other favorable or other lower §C|c|)rG| IS (not favorable other bletter . . . NHD strt.aam
alternatives) uncertain alternatives) better; all alts  comnared with  alternatives) alternatives exist. ~ crossings: 259 to
compared with scores range other May resultin a 343
other 6-26) alternatives) redundant * NHD "riparian”
alternatives) (not favorable infrastructure if acreage: 161.84
compared with an a_djacent ) to 182.81
other service road is (not favorable
alternatives) cons_tructed to compared with
provide access other
a_1long the rail alternatives)
line.
(less than
favorable or
uncertain
compared with
other
alternatives)
Elliott Hwy Yes. Route is yes yes 370 996 Can be Geotech 12/7,360ft 84% yes $1.09B $14-18M/yr no Uncertain: May * Caribou habitat: Unique Shares Screened out
Road' Route )éeariround. (acceptable (acceptable (less than ﬂ::/ltgnce frpm des!gned to rgnk;pg (1211 ) (DOT—Zgll (DOT—Zgll (acceptable (not favorable  (not favorable  (acceptable npt be IE.)ralctlca:1 GXSOdacres rou;e / some o
(previous ort is year- compared with  compared with  favorable or to existing avoid steep (DOT-20 Summ Report, Summ Report, compared with  compared with compared with ~compared with given the length, - Ana romogs mode, portions wit
DOT) round. other other uncertain Port of Seward  topography Geotech memo, plll) plil) other other other other cos@, and fish streams: 13 though the N
(acceptable alternatives) alternatives) compared with (less than (acceptable p-66, I_owk;er ) (less than (acceptable alternatives) alternatives) alternatives) alternatives) fenwronTerLtal : NHE_) stn.egm shares Commurgue
compared with other favorable or compared with ~ SCO'€ IS better 35 aple or compared with actors if other crossings: 288~ some sroute, but
other alternatives) uncertain other all alts scores uncertain other better . ) * NHD "riparian portions with  longer. (less
alternatives) compared with  alternatives) range 6-26) compared with  alternatives) alternatives exist. ~ acreage: 155.56  the _ than
other (not favorable other (less than (less than CoRmmunme favorab!e or
alternatives) compared with  alternatives) favorable or favorable or s Route. uncertain
other uncertain uncertain cqr}r:par:ed
alternatives) compared with compared with with other
other other alternatives)

alternatives)

alternatives)
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Communities  Yes. Route is yes yes 306 932 Can be Similar to Parks ~ Similar to Parks ~ Similar to Elliott  yes $867M $12-15M/yr no Compared to * Caribou habitat: Shares Unique Initially moved
Route: year—}round. (acceptable (acceptable (less than distance fr_om des!gned to Hwy RR / Elliott HI\?{y RR or Hwy and Parks (acceptable (subtotal: (less than (acceptable olther . 5,;!\.26dacres p(ljlrtlons of rou;e / fom{arq fog further
Tanana- Port is year- compared with  compared with  favorable or AMD to existing avoid steep Hwy. Elliott Hwy. Hwy RR routes compared with road cost: favorable or compared with aterrjanves, * Ana rOmOL.lS Elliott Hwy mode. analysis, ut _
Hughes- round. other other uncertain Port of Seward  topography (not favorable  (not favorable  (acceptable other $775M uncertain other scoping fish streams: 7 Route. refined. Not carried
Eogalt(za— d (acceptable alternatives) alternatives) compared with (less than (acceptable compared with compared with compared with alternatives) ) compared with  alternatives) cKorlT;nllents from : NHD stn.agml Ov_erall, fom{ar? OIU its
obuk (road)  compared with other favorable or compared with  other other other Yukon River  other ObuK, crossings: 281 unique original alignment.
(scoping) other alternatives) uncertain other alternatives) alternatives) alternatives) B”dg? alternatives) Shuzgnakh, and *NHD r.|par|an route. See next row.
[Alternative alternatives) compared with  alternatives) Crossing: Hughes showed  acreage: 249.69
C] other $150M) some support of (less than
alternatives) (less than a r?(ad, which favorable or
favorable or makes ting th uncertain
uncertain connecting the compared with
. route to these h
compared with i other
other communities alternatives)
. appear practical.
alternatives)
However, length
and cost may be
less practical if
better
alternatives exist.
(less than
favorable or
uncertain
compared with
other
alternatives)
Alternative C  Yes. Route is yes yes 332 882 Can be Similar to Parks 14 large bridge  Similar to Elliott  yes $775 $13-16M/yr no Compared to « Caribou habitat:  Unique Unique Moved forward for
Refined )éeariround. (acceptable (acceptable (less than ﬂ::/ltgnce frpm des!gned to :wy RR / Elliott  crossings :wy ;rgi Parks (acceptable (less than (less than (acceptable olther . 7,289dacres rou;e / rou;e / further analysis
ort és year- compared with  compared with  favorable or th Semstlr:jg avol steﬁp Wy (acceptable wy RRroutes  compared with ~ favorable or favorable or compared with alternatives, f h”a romous mode. mode.
round. other other uncertain Port of Sewar topography (not favorable compared with (acceptable other uncertain uncertain other scoping . |s,\lesreams. 10
(acceptable alternatives) alternatives) compared with  (less than (acceptable compared with  other compared with  alternatives) compared with compared with ~ alternatives) comments from  » NHD stream
compared with other favorable or compared with  other alternatives) other other other Kabuk, K and crﬁassng; 2‘,19 N
other alternatives) uncertain other alternatives) alternatives) alternatives) alternatives) Shungnak, an : riparian
alternatives) compared with  alternatives) Hughes showedf acreage: 76
other Some supportof ncertain

alternatives)

a road, which
makes
connecting the
route to these
communities
appear practical.
However, length
and cost may be
less practical if
better

alternatives exist.

(less than
favorable or
uncertain
compared with
other
alternatives)

compared with
other
alternatives)

Note: Text in parenthesis describing favorability as compared to other alternatives is not intended to be a ranking, but rather to draw attention for discussion purposes. Italic text represents source documents.
Footnote: Scoping comment suggested variation across Kobuk River: Move the Kobuk River crossing(s) downstream of Pah River confluence
Footnote for cost criterion: For the economic feasibility criterion, costs for alternatives were derived largely from the DOT&PF effort in 2011-2012 and the applicant’s materials. For alternatives not considered previously and did not have original costs calculated, costs were extrapolated from these existing data sources. Older costs were escalated to
2018 dollars. Growth rates were based on the Bureau of Labor Statistics Urban Alaska Consumer Price Index. Escalation rates used were as follows: from 2011 to 2018: 10.1%; from 2012 to 2018: 7.7%; and from 2016 to 2018: 1.8%. Also, some numbers have been rounded.
Footnote for environmental factors: NHD riparian data was used as 'proxy' for wetlands data, because available wetlands data was determined inaccurate in August 2018. Riparian area was calculated based on a buffer of NHD lines that intersected the 250-foot ROW, as follows: Artificial Route — Code: 58800 — 500ft width; Perennial Route — Code:
46006 — 50ft width; Intermittent Route — Code: 46003 — 20ft width; Canal/Ditch Route — Code: 33600 — 10ft width.

Key Sources:
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ADF&G. 2018. Geographic Information System (GIS) caribou habitat data. http://www.adfg.alaska.gov/index.cfm?adfg=maps.refugeboundaries

ADF&G. 2017. Geographic Information System (GIS) Anadromous Waters Catalog data. https://www.adfg.alaska.gov/sf/fSARR/AWC/index.cfm?ADFG=maps.dataFiles

AIDEA. June 2016. Ambler Mining District Industrial Access Project Corridor SF299 Supplemental Narrative. Prepared by DOWL on behalf of AIDEA. AMDIAP Corridor SF299 Supplemental Narrative, June 2016: https://eplanning.bim.gov/epl-front-office/projects/nepa/57323/98566/119343/Section_2_-_SF299_Corridor_Narrative_Supplement.pdf
DOT&PF. February 2012. Ambler Mining District Access. Draft Conceptual Port Cost Evaluation Report.

DOT&PF. September 2011. Ambler Mining District Access Geotechnical Memorandum. ftp:/ftp.ambleraccess.org/Reports/DOT&PF_Studies/geotechnical_memo_red.pdf

DOT&PF. September 2011. Ambler Mining District Access Baseline Cost Memorandum. https://eplanning.bim.gov/epl-front-office/projects/nepa/57323/98570/119366/02_App_2C_-_DOT_Summary_Report.pdf
DOT&PF. September 2011. Ambler Mining District Access Summary Report. https://eplanning.blm.gov/epl-front-office/projects/nepa/57323/98570/119366/02_App_2C_- DOT_Summary_Report.pdf

DOT&PF. September 2011. Ambler Mining District Access Environmental Overview Memorandum. tp://ftp.ambleraccess.org/Reports/DOT&PF_Studies/environmental_memo_red.pdf

BLM. August 6, 2018. Email from BLM State Engineer Curt Fortenberry to BLM Tim LaMarr regarding DMTS (Delong Mountain Transportation System) port facilities.

HDR, Inc. April 20, 2018. Email from HDR engineer Don McCammon to HDR engineer Matt Stone regarding elevated rail costs.

HDR, Inc. December 31, 2014. Lik Deposit Transportation Systems Feasibility Study. Prepared for Alaska Industrial Development and Export Authority.

Recon LLC/Rowland Engineering Consultants. August 3, 2018. Geographic Information System (GIS) data of a Nome Corridor route provided on behalf of Doyon, Ltd to BLM Tim LaMarr in e-mail transmittal.
USGS. 2018. The National Map. National Hydrography Dataset (NHD). https://nhd.usgs.gov/
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1. Introduction

This appendix describes the indirect and cumulative scenarios and assumptions associated with the
Ambler Road based on reasonably foreseeable development caused by the road, taking into account past
and present actions and other reasonably foreseeable actions (RFAs). According to the federal Council on
Environmental Quality (CEQ), indirect effects “are caused by the action and are later in time or farther
removed in distance, but are still reasonably foreseeable. Indirect effects may include growth inducing
effects and other effects related to induced changes in the pattern of land use, population density or
growth rate, and related effects on air and water and other natural systems, including ecosystems” (40
Code of Federal Regulations [CFR] 1508.8). The Bureau of Land Management (BLM) considers mine
development and changes to community access to be reasonably foreseeable, should a road be
constructed. CEQ defines cumulative effects as “the impact on the environment which results from the
incremental impact of the action when added to other past, present, and reasonably foreseeable future
actions regardless of what agency (federal or non-federal) or person undertakes such other actions.
Cumulative effects can result from individually minor but collectively significant actions taking place
over a period of time” (40 CFR 1508.7).

2. Reasonably Foreseeable Actions*

The following sections present a forecast of mining development and activity and other past, present, and
reasonably foreseeable actions and analyzes the anticipated indirect and cumulative effects of those
actions.

The BLM and cooperating agencies re-examined RFAs from the 2020 Final EIS and made updates, as
necessary, to incorporate new and updated information throughout this appendix. Updates made for the
Supplemental EIS include the following:

e Minor updates were made to the ownership and status of mineral exploration projects.

e Assumptions were updated for the hypothetical mining development scenario related to
construction phasing. Two options for construction phasing are now considered possible based on
the range of alternatives analyzed in the Supplemental EIS (including both 2-phase and 3-phase
alternatives).

e Updates were made to other uses of the road, including commercial use, public use, and
unauthorized use (i.e., trespass).

e Updates were made to the status of existing and reasonably foreseeable Dalton Highway
Improvement projects and the inclusion of the Willow Project, which will result in increased
traffic on the Dalton Highway.

o New RFAs were added which were not previously considered in the Final EIS: OTZ Telephone
Cooperative (OTZ) communication towers, fiber-optic development funding, proposed Alaska
Native Claims Settlement Act (ANILCA) 17(d)(1) withdrawals, the Port of Nome Expansion
Project, Port of Alaska modernizations, and the Mahn Choh mining project.

2.1. Mining Development Scenario in the Ambler Mining District*

The Alaska Industrial Development and Export Authority (AIDEA) has proposed a road for access to the
Ambler Mining District (District), with the assumption that providing access will indirectly lead to

H-1



Ambler Road Draft Supplemental EIS
Appendix H. Indirect and Cumulative Scenarios

mining exploration and development. This Supplemental Environmental Impact Statement (EIS) is not in
response to a mining proposal. Therefore, direct impacts are those that occur at the time and place of road
construction. Direct impacts are attributable to the footprint the construction of the road and the road itself
would make on the land in the project area and include the anticipated use of the road. The BLM
considers mining exploration and mine development reasonably foreseeable if the road were built as
AIDEA has stated at Draft EIS public meetings and indicates on its website that the project would not
move ahead with road construction until legal agreements were in hand with the mining companies that
would use the road. Therefore, this analysis treats impacts resulting from mining exploration and
development anticipated to occur off the road and later in time as indirect effects. Mining effects are also
considered as cumulative effects.

AIDEA has provided details regarding the proposed road, but no similar details were provided for mining
proposals. To evaluate the indirect and cumulative effects of reasonably foreseeable development, the
BLM convened a team of agency and private sector National Environmental Policy Act (NEPA) and
mining professionals, and consulted with AIDEA and companies that anticipate mining in the District to
gather information to inform development of a reasonable mining scenario. This scenario presents a
forecast of mining development and activity and other reasonably foreseeable development in the area in
the decades following its completion.

Construction and operation of an all-season, industrial access road to the District is intended to and would
open the area to mining activities. The hypothetical baseline scenario provided in this appendix is an
estimate of the levels of mining-related activities based on current information about the deposits and
typical scenarios for mining development in Alaska. To avoid underestimating effects, the hypothetical
scenario represents a high-production rate and favorable market prices.

This chapter lays out the reasonably foreseeable mining development scenario anticipated to result from
development of the Ambler Road (road). Indirect effects based on this scenario are described in Section 3,
Indirect and Cumulative Impacts.

2.1.1 Overview

The District is located in the Northwest Arctic Borough (NAB) along the southern foothills of the Brooks
Range in north-central Alaska. Map 1 illustrates the location of the District relative to the industrial
access road alternatives and other mining activities in the region. The District area has long been
recognized as containing a variety of valuable mineral resources, and these resources have been explored
or evaluated for more than a century (DOWL 2016). The primary identified mineral resources include
copper, lead, zinc, silver, and gold (DOWL 2016). Development of a mine is primarily dependent on the
economic feasibility of the endeavor, which includes several factors:

e Technical analysis: extent of the mineral deposit, purity of the mineral, ability to extract the
mineral ore

e Financial analysis: market analysis, availability and location of the potential work force, access
for mine exploration and development (via airplane, boat, or road), mineral extraction methods

e Legal analysis: land ownership, mining claim status
e Environmental analysis: environmental impacts, permitting, reclamation

Economic feasibility is still being determined for specific mine developments, but it is anticipated that
with development of the industrial access road, mine development in the District would proceed. As
stated in AIDEA’s purpose and need for the project, the construction of an industrial access road is
consistent with AIDEA’s mission to increase job opportunities and otherwise encourage the economic
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growth of the state, including the development of its natural resources (DOWL 2016). Specifically,
AIDEA’s purpose for this project is to support mineral resource exploration and development in the
District. The road would provide surface transportation access to the District to allow for expanded

exploration, mine development, and mine operations at mineral prospects throughout the District. AIDEA
indicates that surface transportation access would help to bring the high-value mineral resource areas into

production (DOWL 2016).

AIDEA also lists multiple public benefits related to the project purpose, including direct employment for

road construction and operation, indirect employment related to mining, revenues paid by mining
companies to local and state governments and Alaska Native corporations, and commercial access
opportunities for nearby communities associated with proximity to a road (DOWL 2016).

2.1.2 Description of Geology*

Physiography

The District contains 3 different physiographic provinces. Wahrhaftig (1965) continues to be the
definitive reference for the descriptions of these provinces, and the following are excerpts from that
reference dealing with physiographic areas which are present in the District. See
https://ngmdb.usgs.gov/Prodesc/proddesc_4487.htm for a map of the provinces. See also Mineral

Occurrence and Development Potential Report-Leasable for the Central Yukon Resource Management

Plan (BLM 2018a).

‘ 1. Central and Eastern Brooks Range (6)

northern part and 4,000 to 6,000 feet in altitude in the southern part. The easterly grain of the

face foothills and lowlands on the north.

a broad dendritic pattern. Minor tributaries flow east and west parallel to the structure,
superposing a trellised pattern on the dendritic pattern of the major drainage.

for a glaciated area.

miles long are fed from cirques and small icecaps in the Romanzof Mountains (6b).

cliff-forming Mississippian limestone. Rocks south of latitude 68 degrees north are

Drainage — The drainage divide between the Bering Sea and Arctic Ocean drainages is near the
northern edge of the range west of longitude 149 degrees west and in the center of the range east
of longitude 149 degrees west. The major rivers flow north to the Arctic Ocean and south to the
Yukon, Koyukuk, and Kobuk rivers in flat-floored, glaciated valleys 1 to 2 miles wide; they have

Lakes — Large rock-basin lakes lie at the mouths of several large glaciated valleys on the north
and south sides of the range. The Brooks Range in general is characterized by a paucity of lakes

Glaciers — Small cirque glaciers are common in the higher parts of the range, in the Schwatka
Mountains (6a), and in mountains around Mount Doonerak. The firn line is at an altitude of about
6,000 feet in north-facing cirques and about 8,000 feet in south-facing cirques. Valley glaciers 6

Geology — The central and eastern Brooks Range is composed chiefly of Paleozoic limestone,
shale, quartzite, slate, and schist. Northeast of the Sagavanirktok River the Paleozoic rocks are in
faulted folds overturned to the north. Elsewhere they are in giant plates or nappes thrust to the
north. The deformation is of Laramide age. The north front of the range is made of light-colored

General Topography — The central and eastern Brooks Range is a wilderness of rugged glaciated
east-trending ridges that rise to generally accordant summits 7,000 to 8,000 feet in altitude in the

topography is due to belts of hard and soft sedimentary and volcanic rocks. The mountains have
cliff-and-bench slopes characteristic of glacially eroded bedded rocks. Abrupt mountain fronts
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metamorphosed and generally equivalent in age to those farther north. Granitic intrusions
underlie the higher parts of the Schwatka Mountains (6a) and Romanzof Mountains (6b), both of
which rise to 8,500 to 9,000 feet in altitude.

Ambler Chandalar Ridge and Lowland Section (7)

General Topography — This section consists of 1 or 2 east-trending lines of lowlands and low
passes 3 to 10 miles wide and 200 to 2,000 feet above sea level, bordered on the north by the
abrupt front of the Brooks Range. Along the south side is a discontinuous line of rolling to rugged
ridges, 25 to 75 miles long and 5 to 10 miles wide, rising to 3,000 to 4,500 feet in altitude. Some
of these ridges are intensely glaciated. Within the lowlands are east-trending ridges 5 to 10 miles
long.

Drainage — The western part of the section is drained by tributaries of the Kobuk River, the
central part by the Koyukuk River and its tributaries, and the eastern part by the Chandalar River.
Most streams flow south out of the Brooks Range across both the lowlands and the ridges to
lowlands farther south. The drainage was probably superposed but may have been disoriented
later by glaciers. The Chandalar River flows east along the eastern part of the trough.

Lakes — Several large lakes fill ice-carved rock basins in deep, narrow canyons across the
southern ridge. Areas of ground and end moraines contain many ponds. The floodplains of the
major streams have thaw lakes and oxbow lakes.

Glaciers and permafrost — The section contains no glaciers but is underlain by continuous
permafrost.

Geology — The ridges are composed in part of resistant massive greenstone (metamorphosed
basalt) of Mesozoic age. The lowlands are underlain largely by Cretaceous sedimentary rocks
folded into synclines. Pleistocene glaciers from the Brooks Range extended across the lowland
and through passes in the line of ridges.

Baird Mountains (6)
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General topography — Moderately rugged mountains having rounded to sharp summits 2,500 to
3,000 feet in altitude rise abruptly from lowlands on the south and west to a subsummit upland
along the crest of the Baird Mountains. This subsummit upland slopes gently northward and
merges with the Aniuk Lowland and Cutler River Upland. Scattered groups of higher mountains
(3,500-4,500 feet in altitude) rise above the subsummit upland; they were centers of glaciation in
Pleistocene time. The indistinct boundary with the Schwatka Mountains on the east is drawn
where the relief increases abruptly eastward.

Drainage — The Baird Mountains are drained by streams that flow north to the Noatak River and
south to the Kobuk River. The south-flowing streams head in narrow ravines with steep
headwalls, several hundred feet high, incised in broad, flat passes that are the beheaded parts of
north-draining valleys. This relationship indicates that the divide is migrating to the north by
headward erosion.

Lakes and glaciers —There are no lakes or glaciers in the Baird Mountains.

Geology — Schist, quartzite, and limestone of Paleozoic age make up most of the Baird
Mountains. Structural trends are eastward, and the internal structure is probably anticlinorial.
Differential erosion involving limestone and volcanic rocks of a northeast-trending anticline
along the northwestern border of the mountains has produced prominent northeast-trending
ridges.
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2.1.3 Past and Present Mineral Exploration and Development Potential*

The District has been explored for mineral potential since the 1950s and contains one of Alaska’s major
mineral belts (Grybeck et al. 1996). NovaCopper U.S., Inc. (now Trilogy Metals, Inc. [Trilogy] or Ambler
Metals LLC?), Valhalla Mining, LLC (Valhalla), and Teck Resources, Inc. (Teck), have staked more than
160,000 acres of mining claims in the District. There are 4 major mineral deposits within the District:
Arctic, Bornite, Sun, and Smucker, which are shown on Map 2. These 4 deposits have the potential to
provide copper, zinc, lead, silver, and gold ore (Cardno 2015). The anticipated mineral resource in the
District is 221,900,000 tonnes? of ore (Cardno 2015; Trilogy 2018a, 2018b). Table 2-1 highlights the
potential mineral resources for each of the 3 companies that have staked the majority of claims in the
District.

Table 2-1. Estimated resources for 4 major deposits in the District

Deposit Owner 2018 mineral resource Ore concentrates
(million tonnes)

Arctic Ambler Metals (formerly 43 Cu, Zn, Pb, Ag, Au
Trilogy Metals, Inc.)
Bornite Ambler Metals (formerly 182 Cu, Co
Trilogy Metals, Inc.)
Sun Valhalla Mining, LLC 11 Cu, Zn, Pb, Ag, Au
Smucker Teck Resources, Inc. 11.6 Cu, Zn, Pb, Ag, Au

Source: Lasley 2018; Trilogy 2018a, 2018b

Note: Ag = silver; Au = gold; Cu = copper; Pb = lead; Zn = zinc. The “mineral resource” column indicates data available, whether “indicated,” “inferred,”
or both. Percentages of valuable minerals within the ore vary. All deposits are in the exploration stage, with various amounts of data gathered and
made public. In general, most is known about the Arctic deposit and less about the others. These numbers do not indicate a determination has been
made that the resources are economically minable or that these numbers represent the maximum extent of the resource that may be minable at each
deposit. Exploration continues in the area.

The Arctic Project is 1 of 2 Ambler Metals (formerly Trilogy) projects that constitute the Upper Kobuk
Mineral Project. The Arctic Project is located on the east side of Subarctic Creek, approximately 170
miles east of Kotzebue, 22 miles northeast of the village of Kobuk, and 160 miles west of the Dalton
Highway. In total, the Arctic Project is approximately 114,500 acres and is the most advanced mining
project in the District. An estimated 43 million tonnes of valuable minerals have been identified at the
Arctic Mine, including copper, zinc, lead, gold, and silver. The project proposes a single open-pit mine, a
conventional grinding mill and-flotation circuit complex with a production rate (mill input rate) of 10,000
tonnes of ore per day over a 12-year anticipated life span (Trilogy 2018a).

The Bornite Project is the other Upper Kobuk Mineral Project and occurs on land owned by NANA
Regional Corporation (NANA). The Bornite Project is located approximately 15 miles southwest of the
Arctic Project on a 241,000-acre site. It consists of 2 mineralized zones: Ruby Creek and South Reef.
Exploration has determined that Ruby Creek resources may be extracted through open-pit mining, while
South Reef resources may be extracted using underground mining methods. For purposes of this
evaluation and for simplicity, all of the Bornite Project is assumed to be an open pit mining operation
because not enough is known about the underground portion and examining the mine as an open pit

YIn February 2020, Trilogy Metals Inc. and South32 Limited announced the completion of the formation of a 50/50 joint venture
company named Ambler Metals LLC (Ambler Metals). Ambler Metals will be working to advance the Upper Kobuk Mineral
Projects, including the Arctic and Bornite Projects.

2 Tonnes is an industry term for metric tons and is equivalent to 2,204.6 pounds. In comparison, a U.S. ton (also referred to as a
short ton) is the equivalent of 2,000 pounds.
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provides a more conservative estimate of surface and ground-disturbing impact. The Bornite Project is
estimated to contain approximately 182 million tonnes of primarily copper resources (Trilogy 2018b).

The Sun Project is owned by Valhalla and is located approximately 35 miles east of the Arctic Project
(Freeman 2018). The Sun deposit is 36,800 acres in size and includes the Main Sun Deposit, S.W. Sun
Deposit, and a number of other prospects totaling 230 State of Alaska 160-acre claims. The 11 million
tonnes of mineral resources include silver, copper, lead, zinc, and gold. Valhalla is currently conducting
exploration activities within the Sun Project (ADNR 2023).

The Smucker Project is owned by Valhalla and is located 25 miles west of the Arctic Project. The
property includes 27 State of Alaska claims. Resources include copper, lead, zinc, silver, and gold. Early
estimates indicate that the Smucker deposit contains about 11.6 million tonnes of mineral resources in the
form of copper, zinc, lead, silver, and gold. The Smucker deposit is still in the early stages of exploration
(Cardno 2015).

The Roosevelt Project is owned by South32 and located 20 miles west of Coldfoot and 30 miles north of
Bettles. The project consists of over 105,000 hectares of State of Alaska Mineral Claims in a geological
belt that may have potential to be similar to the Ambler Mining District and could be host to copper, zinc,
lead, and silver mineralization.

The following studies and resources further document the mineral potential of the project area:

o Other studies regarding minerals in the project area include a mineral investigation report for the
Koyukuk Mining District (Kurtak et al. 2002), a study of resource potential for critical minerals
in Alaska in 2016 (Karl et al. 2016), and a summary report on leasable mineral occurrence and
development potential (BLM 2016).

e Outside the District, there is potential for additional mining development to occur along the 3
alternative routes. This would include access to the mining claim clusters near the Zane Hills and
Ray Mountains for Alternative C and other locations along all 3 alternative routes, as shown in
Volume 4, Maps, Map 2-2. The BLM notes bituminous coal occurrences along Alternatives A
and B in the Upper Koyukuk Basin (resource quantity is not available) and sub-bituminous coal
occurrences along Alternative C in the Rampart Field (estimated resources: 50 million short tons;
BLM 2018b).

o Maps 3 through 8 identify potential for rare earth elements (REES), placer gold, platinum group
elements (PGESs), carbonate-hosted copper, sandstone-hosted uranium, and tin-tungsten-
molybdenum deposits, respectively. These areas could also be potentially accessed from the
industrial access road for further exploration and development.

2.1.4 Reasonably Foreseeable Mine Development Scenario*

The hypothetical baseline scenario projects an estimated level of activity in the District that would occur
under any of the build alternatives. The activities evaluated are typical of those associated with mining in
northern Alaska. Table 2-2 provides an estimated timeline for the major steps in exploring and developing
a mine. While these time frames are mine-specific and may vary, the time frames provided are included
for context and to project a potential schedule for development of the District as it relates to the
construction and operation of the proposed road.
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Table 2-2. Typical time frames for mine exploration and development

Project phase Typical time Projected activities
frame
Prospecting and 2 years Geological data and map reviews, airborne geophysics, non-invasive exploration.
staking Completed for the initial 4 projects.
Exploration 2-6 years Subsurface investigations that include drilling and bulk sampling. This phase can

continue for many years and be concurrent with multiple feasibility studies. The time
frame shown assumes an aggressive exploration schedule. Exploration has been
largely completed for the 4 projects.

Feasibility studies 6-8 years Prepare increasingly rigorous feasibility studies, enter into the NEPA process, and
and permitting obtain permits for mine development.

Development 2-4 years Development of the mining facility to bring the mine into production.

Production 5-35 years Mine life spans vary depending on the extent of the deposits and market conditions.

The Arctic Project has indicated a minimum life span of 12 years.? Production of each
mine would vary, but is estimated between 5 and 35 years based on production rates
anticipated for the Arctic Project and applied to the total anticipated mineral resource in
the District®.

Closure and 2-5 years Closure of the mine, including removing equipment and some roads, and reclamation
reclamation of the area.

Long-term 50+ years Following closure and reclamation, the site is monitored until physical and chemical
monitoring and stability is achieved, and typically includes post-closure water management and
management treatment. This time frame varies and can be perpetual. The relatively small amounts

of fuel, personnel, and supplies needed for the monitoring effort are assumed to be
delivered by air during this period.

2 Trilogy 2018a
> Wood 2019

Method and Assumptions for Hypothetical Development Scenario Projections

The hypothetical development scenario provided in this report is an estimate of the levels of mining-
related activities that are anticipated based on current information about the deposits and typical scenarios
for mining development of base metal deposits in northern regions of Alaska.

The time frame used for the hypothetical development scenario is approximately 50 years, which
correlates to the requested term of the right-of-way (ROW) authorization for the proposed road. This time
frame accounts for the time required to construct the main access road and, assuming positive feasibility,
bring mining operations online, mine the deposit, and close and reclaim the mines. Given the probable
deposit sizes in the District, and realistic mining rates, it is reasonable to expect that the life cycles of the
larger deposits fit within the proposed life span of the road.

Additional assumptions to support the hypothetical development scenario are as follows:

e Industry would aggressively explore the District.
e Economic conditions would be strong enough to support development in the District.

e The 4 most advanced projects - Arctic, Bornite, Sun, and Smucker - would be developed and
would consist of 4 separate mines.

e Production activities at each deposit would continue year-round for approximately 5 to 35 years,
depending on deposit sizes and world markets. Mining activities (exploration, feasibility studies
and permitting, development, production, closure, and reclamation) would be staggered as mine
development at all 4 projects is unlikely to occur on the same timeline.
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Mine operators would share roads where feasible and as documented in agreements, but other
major components mostly would be separate for each mine, such as airports, treatment facilities,
storage facility, or maintenance facilities.

The proposed road would be the primary access to the District and no other major access roads
would be required. Access roads would be expected to individual project sites.

Fuel for equipment operation would be transported to the respective mine sites over the Ambler
Access Road.

All potentially productive areas would be open to mineral entry except those closed by law,
regulation, or executive order. Highly prospective lands in Native ownership would be available
for lease.

The road would be constructed in 2 or 3 phases, depending on the selected alternative (see
construction phasing description in Chapter 2, Section 2.4.3, Features Common to All Action
Alternatives, of the Draft Supplemental EIS). Under the 3-phase alternatives, a pioneer road
would be constructed in Phase 1 primarily for winter use, followed immediately by Phase 2, a 1-
lane road for year-round use, and a decade later by Phase 3, a 2-lane, year-round road. Under the
2-phase alternative (i.e., the combined phasing option), construction of a pioneer road would not
occur, and the road would be constructed to Phase 2 standards from the start. While some aspects
of mine development could occur without the road (e.g., air exploration), this hypothetical
baseline scenario assumes that mine development would not occur until after the Phase 1 pioneer
road construction is constructed (under the 3-phase alternatives) or until after the Phase 2 road is
constructed (under the 2-phase alternative).

The hypothetical baseline scenario mine uses existing active mines of a similar nature in Alaska.
All disturbance estimates would be increased or decreased by different terrain, deposit size, ore
grade, mine development requirements, and energy and transportation requirements.

The analysis is based on publicly available information.

Long-term monitoring of the mines would not require road access via the road. Monitoring would
continue beyond the life span of the road. The relatively small amounts of fuel, personnel, and
supplies needed for the monitoring effort are assumed to be delivered by air.

Hypothetical Baseline Scenario

Prospecting and Staking

Prospecting is the first step in mine development. Geological data and maps are reviewed to identify areas
that have the potential to contain mineral resources. On government land, once an area is identified, a
company stakes rights to mine in a specific location (also referred to as a mineral location claim).
Typically, these first 2 steps do not involve subsurface investigations. Four major mineral deposits within
the District have been prospected and staked: Arctic, Bornite, Sun, and Smucker, which are shown in Map
2. The ownership of these deposits includes (Cardno 2015):
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The Arctic Project is owned by Ambler Metals (formerly Trilogy). The Arctic Project consists of
1,358 contiguous state and federal patented claims located on approximately 112,000 acres.

The Bornite Project occurs on land owned by NANA. The Bornite Project is located on a
241,000-acre site.

The Sun Project is owned by Valhalla. The Sun deposit is 36,800 acres in size and a total of 230
State of Alaska 160-acre claims.
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e The Smucker Project is owned by Valhalla. The project includes 27 State of Alaska claims.

While these 4 major mineral deposits within the District were determined to be reasonably foreseeable to
be developed into mines with implementation of the proposed road, there are other mineral deposits that
were not considered reasonably foreseeable because their development was more speculative. Sunshine is
one such polymetallic deposit that contains copper, zinc, lead, and silver. While other deposits may not
yield the quantities estimated in the 4 existing projects, they could become potential satellite mines as the
full extent of the District is explored and developed (NovaCopper Inc. 2012). Further exploration is
needed to determine the extent and economic viability of developing these additional areas. Because
development of these additional areas is highly speculative, they are not included in the detailed
development scenario in this EIS and cumulative impacts from such development are assessed only in
broad terms.

Exploration

Once an area has been prospected (using sediment sampling, airborne geophysics, or outcrop analysis),
the owner of the staked claims begins exploration of the area. This is primarily subsurface exploration
using drilling and sampling to confirm the presence of a deposit and determine its size, shape,
characteristics, and mineral grade. Due to the expense, trenching and drilling is generally limited to the
area needed to sufficiently identify the deposit to support the costs of development. After sufficient
drilling and trenching has been completed, the owner of the claim completes a delineation of the
anticipated extent of the ore deposit within the claim and prepares a preliminary economic assessment
(PEA) for development. While an ore body may be present, if it does not appear to be of sufficient
guantity and quality, it does not make sense to develop the mine. If the PEA shows promising economics,
the owner of the claim will enter into the Feasibility Studies and Permitting process.

Feasibility Studies and Permitting

Prior to mine development, each proposed mine prepares a Feasibility Study. Typically, a Pre-feasibility
Study (PFS) is completed first, followed by a Final Feasibility Study (FFS) for large-scale projects. The
Feasibility Study defines the extent and type of mining to be conducted, including construction, operation,
and reclamation, as well as the capital and operating costs. These studies are often used to assist in
establishing financing for mine development.

In addition, easements for access and use of the land, or permits and approvals from a federal entity (e.g.,
Clean Water Act Section 404 permit), will require preparation of an accompanying NEPA document. The
NEPA document provides an assessment of the existing conditions and resources at the proposed mining
facility and the potential effects to those resources. Mitigation measures to avoid or minimize those
effects are included and a description of the proposed reclamation post-operation is provided. These
documents are evaluated by the agency(ies) prior to approval for the mining operation, and include
agency and public outreach.

In addition, the mine must receive all necessary approvals and permits from the various resource agencies
before mine construction may begin. Moreover, prior to any proposed mining action, the company would
be required to provide Financial Assurance to the State for the Reclamation and Closure of the mine.
While AIDEA has indicated that the Ambler Road construction would not begin until sufficient lease
agreements had been signed between AIDEA and mining companies to pay for the road, the road could be
completed in advance of other mines having their own approvals.

Of the 4 most advanced projects in the District, only the Arctic Project has developed a PFS, published by
Trilogy in 2018. The PFS provides information on the development of the mine that has been
incorporated into this hypothetical development scenario. Other representative mines (e.g., Kensington,
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Red Dog, Pogo) in operation in Alaska are typical of the size and methods that would be expected in the
District for the 4 known projects and have also been used in development of the hypothetical baseline
development scenario. While the following sections provide a qualitative description of mine
development and closure and reclamation (Section 2.1.4, Reasonably Foreseeable Mine Development
Scenario), quantitative information from typical mines can be found in the Kensington Gold Project Final
Supplemental EIS (USFS 2004), Pogo Gold Mine Final EIS (EPA 2003), Red Dog Mine Extension
Aggaluk Project Final Supplemental EIS (EPA 2009), and Kobuk-Seward Peninsula Resource
Management Plan (BLM 2005). Information from these documents is incorporated by reference into this
appendix.

Development

Development of each mine assumes that the proposed road would be completed. Accessory roads from
the main access would also be constructed. After completion of the road, additional equipment and
supplies and workforce necessary to fully develop the mine could be more efficiently transported. The
District would likely develop using 2 mining methods: open pit and underground mining. Open pit is the
most likely method to be used in the District, but the Bornite Project has indicated the use of underground
mining methods for the South Reef site.

Open Pit Mining

Open pit mining is a typical surface mining technique of extracting rock and ore from the surface,
resulting in an open pit. This style of mining is best for ore found near the surface, where the overburden
is relatively thin or the use of tunnels may be structurally unsafe. Arctic Project preliminary designs
provide a typical example of the layout of an open pit mine, as shown in Figure 2-1 and Figure 2-2. The
mine is slowly enlarged until the ore is exhausted or it is no longer economically feasible to mine the
deposit. The layout of an open pit mine includes construction of bench areas set at 4- to 60-meter intervals
that are used in the removal of ore and waste rock. The walls of an open pit mine are angled to aid in
stabilization of the soils and minimize rock falls. A haul road is also constructed along the side of the pit
to form a gradual ramp for equipment and trucks to enter and exit the mine.
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Figure 2-1. Arctic Project proposed mine layout
Source: Trilogy 2018a; adapted from Figure 18-2: proposed site layout
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Figure 2-2. Arctic Project proposed ore processing facility

Source: Trilogy 2018a; adapted from Figure 18-1: proposed location of the processing plant and other buildings
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Underground Mining

Underground mining consists of digging tunnels and shafts to access ore deposits. A typical example of
the layout of an underground mine would be similar to the open pit scenario, but instead of an open pit
there is an underground ore body. Underground mining is typically done for ore that is located deeper,
with a thick overburden, and the surrounding rock is considered “hard rock” that is structurally sound
enough for tunnels and shafts. The ore and waste rock are extracted and brought to the surface for
processing. The tunnels and shafts are slanted to allow for equipment access and extraction and are
typically sized to accommodate a 40-ton haul truck (approximately 11 feet wide and 12 feet high).
Workers may also use the tunnels and shafts, but an elevator may be installed to provide access to deeper
parts of the mine. A key to safety is ventilation shafts to allow contaminated air to escape and fresh air to
be drawn in. These can also be used in cases of emergency as ingress and egress points.

Production

The production phase is the time frame during which the ore is extracted from the mine and processed to
produce a mineral concentrate for shipment and sale. The processing rate would vary by mine, but could
range from 10,000 to 15,000 tonnes of ore per day. The Arctic Project is expected to have a production
rate of 10,000 tonnes of ore per day (Trilogy 2018a). The anticipated mineral resource in the District is
about 248 million tonnes of ore (Cardno 2015; Trilogy 2018a) comprised of copper, zinc, lead, silver, and
gold. Production of each mine would vary and the actual amounts of ore processed could differ from the
totals shown in Table 2-1, but is estimated between 5 and 35 years based on production rates anticipated
for the Arctic Project and applied across the District (Wood 2019), and based on AIDEA’s request for a
50-year term for the road ROW authorization. The Arctic Project has indicated a minimum life span of 12
years (Trilogy 2018a). The Red Dog Mine, north of the District, began operations in 1989 and is expected
to continue production through 2031 (43 years; Teck 2018).

Blasting

Blasting is necessary to efficiently break rock in the mine to manageable sizes for hauling to the mill. It is
typically done using explosives comprised of a mixture of ammonium nitrate, fuel oil, and emulsion
blasting agents. A plan is developed to identify appropriate locations for blasting that will yield the
highest returns. This is based largely on the geology of the rock and whether it is a hard rock type such as
granite or a soft rock such as sandstone. Once the locations are evaluated and marked in the field, a drill is
used to create a hole for placement of the explosive and fuse. Blasting is conducted following mine safety
and health regulations.

Overburden and Waste Rock Disposal

Overburden and topsoil are the uppermost layers removed before the ore is encountered. Open pit mines
generally generate more overburden and topsoil removal than underground mines. These materials could
potentially be used during mine closure and reclamation. As such, they are generally stockpiled separately
from waste rock.

Waste rock is the material removed to expose the ore body prior to mining and may have an ore content
that is not economically recoverable. For underground mines, the waste rock is hauled to the surface for
storage, use, or disposal. If the waste rock is suitable, it may be reused to create foundations, drainage, or
embankment material at the mine site. During mine reclamation or during the backfill process in
underground mining, the waste rock may be used as part of the backfill process. Waste rock that is
reusable is stockpiled in designated areas. For open pit mining, waste rock stockpile areas are likely
adjacent to the pit. Any soils encountered that are suitable for plant growth are separated and stockpiled
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for later use as a growth medium during reclamation. During mine reclamation, the waste rock stockpiles
are likely regraded to a 3 to 1 slope, covered with growing medium, and seeded.

Unsuitable waste rock is taken to a nearby permanent disposal site. To the extent practical, stockpile and
disposal sites are located away from streams, wetlands, or other sensitive areas. Rock in the District likely
will include some that could produce acid rock drainage. Any waste rock determined to contain acid rock
or other hazardous material is stored separately in appropriate containment to prevent contact with
workers or the surrounding environment. Permanent disposal of the potentially hazardous waste rock, and
treatment of drainage discharges from such rock, must meet all permit requirements.

Equipment

Most mining equipment is diesel-powered and consists of large and small equipment, depending on the
task. Technological advancements are being made that allow for the potential use of liquefied natural gas
(LNG)—powered haul trucks. As the bottom of the open mining pit is lowered or an underground mine is
deepened, additional equipment is required to reflect increased overburden stripping volumes and longer
cycle times for removal of materials. Each mine includes a service shop for equipment maintenance. Each
piece of equipment is maintained routinely to ensure high performance and minimize equipment failures
that could result in safety or environmental risks (e.g., spills). Mobile equipment is serviced at the service
shop, while track-bound equipment (i.e., shovels, excavators, drills, dozers) is serviced in the field using
spill prevention measures. Auxiliary equipment to support mine maintenance and mine operation is
required over life of the mine. This equipment generally includes cranes, forklifts, service trucks, pickup
trucks, crew buses, and similar equipment.

Table 2-3 shows the typical equipment expected at each mine required for mine production, regardless of
whether it is open pit or underground. Aircraft for transportation for non-production or maintenance
activities, such the transport of people, goods, or equipment to and from the mine from nearby towns, are
not included.

While equipment needs are similar, the specific model of equipment would differ slightly to
accommodate the environment of an open pit versus underground mine. For example, with space more
available in an open pit scenario, a larger and taller wheel loader could be used for open pit mining. This
larger loader would not be practical in the confined space of an underground mine. A compact loader
capable of navigating smaller spaces that is shorter and narrower would be used for underground mining.
The Arctic Project PFS includes a list of anticipated equipment (including specific models) and quantities
for the proposed open pit mining operation. Specifications are included in Table 2-3.

Table 2-3. Estimated equipment to be used at each mine for production purposes

Equipment Unit Use Arctic Project PFS proposed equipment
Drill Drill rigs that are used to drill blast holes. 178 mm/45 klb Production Dirill
5 inch Top Head Hammer Track Dirill

Shovel Used to load blasted waste rock or stripping rock into 300 t/17 m® Hydraulic Face Shovel

the haul trucks.
Loader Mobile shovels that can be deployed for specific 125 t/12 m® Front End Loader

waste stripping.
Excavator Primary method for loading blasted ore rock into haul 30 t/12 m® Hydraulic Excavator

trucks. 68 t/4 m3 Hydraulic Excavator

35 t m® Hydraulic Excavator
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Equipment Unit

Use

Arctic Project PFS proposed equipment

Haul trucks

Transport the ore and waste rock within the mine
facility; larger trucks are used for waste stripper and
smaller truck for mining the ore.

131 t Haul Truck
91 t Haul Truck
40 t Articulated Truck

Track and wheel
dozers

Maintain pit floors, dumps, and stockpile areas, and
build roads.

70 t/430 kW Track Dozer
50 t/370 kW Rubber Tired Dozer

Graders

Haul road maintenance.

27 t/221 kW Motor Grader

Water trucks

Spray a layer of water to suppress dust, especially on
haul roads and for watering the drills and for fire
patrol.

34,000 L Water Truck

Fuel / Lube trucks

Provide fuel and lube supplies to primarily shovel and
other tracked field equipment.

40 t Articulated Fuel/Lube Truck

Sand truck Used primarily in winter to provide traction to roads or 40 t Articulated Sand Truck
high-use areas.
Snow plow Clearing of snow for access. Equipment type not listed in PFS

Explosive trucks

Used to deliver a bulk emulsion product down the

2 MMU bulk explosive trucks

borehole for blasting.

Source: Trilogy 2018a

Note: klb = thousand pounds; kW = kilowatt; L = liter; m® = cubic meter; mm = millimeter; MMU = mobile manufacturing unit; PFS = Pre-feasibility
Study; t = ton

Ore Processing

Ore processing is the method by which target minerals are separated from surrounding material. Figure
2-3 illustrates the typical steps in the process and is not specific to a particular ore. Processing differs for
each ore, but in general includes crushing, grinding, flotation, thickening, and filtration. Each mine could
have a separate processing facility located near the open pit or ore shaft to minimize transportation costs.
It is possible that a mine, especially a satellite mine, would use the processing facility of another for
similar ore content. For purposes of the hypothetical scenario, it is assumed that each of the Arctic and
Bornite projects would have its own processing facility and that the Sun and Smucker projects would use
those facilities as appropriate.

Ore from the mine is hauled to a primary crushing plant to reduce the maximum particle size to
approximately 6 inches. The crushed material is conveyed using either a haul truck or conveyor belt to a
stockpile before being ground in the grinding plant. The grinding plant uses semi-autogenous grinding
mills and ball mills to further reduce the particle size to the consistency of facial powder. As the material
is ground, it is typically directed to a hydrocyclone that separates the oversize material from fine material.
Oversize material is rerouted through the grinding process until it reaches the proper size range.

Once the grinding process is complete, the fine material is fed into a flotation process. The flotation
process differs slightly for each ore; however, the purpose is to separate the ore minerals, such as copper,
from the barren material using a water slurry treated with specific chemicals that separates out the desired
ore hydrophylically. Once separated, the ore floats to the top of the slurry and is easily skimmed off and
collected. The mineral concentrate then flows through additional flotation tanks to further remove
impurities and increase the mineral grade of the concentrate. The flotation process is designed to keep
most of the chemicals used in the process within the flotation tanks or remove them with the flotation
concentrate. The chemicals added during flotation will be in process water, concentrate, and tailings. As
an example, the Arctic Project anticipates that the flotation process would include a talc pre-float
followed by a bulk copper-lead flotation and zinc flotation, followed by a separation of the copper and
lead. Most of the metals would likely be copper and lead concentrates (Trilogy 2018a).
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IProcess Flow Sheet - Trilogy Metals Inc. - Arctic Project
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Figure 2-3. Ore processing steps for the Arctic Project mine
Source: Trilogy 2018a; adapted from Figure 17-1; simplified process flowchart.

Once the concentrated ore has finished the flotation process, it is dewatered and placed in specialized,
sealed transport containers for shipment to an existing, off-site processing facility. The containers used
are approved for use in trucks, rail, or ship, depending on the transport type and final destination.

Tailings Disposal

Tailings are the material that remains after the concentrated ore has been removed from the flotation
process. Tailings are generally thickened with additives to create a slurry that allows solids to settle
easily. Once solids are separated, the tailings can be moved to a disposal area or reused as backfill
material during mine closure.

Tailings are used to backfill areas of an underground mine once all the ore in a specific section has been
removed. Typically, the tailings are mixed with a cement-like mixture to create a paste that can be easily
placed inside the mine via a pipeline. The pipe includes secondary containment in the event of a pipeline
failure. Backfilling of the mine provides additional stability and increased safety for continued mining
activities and following reclamation. Similarly, the tailings can be used in backfilling the open pit mine
during reclamation.

For tailings that are not reused, the slurry is moved through a pipeline, with a casing for spill containment,
to a tailings management facility (TMF). The TMF design is location- and mine-specific, and many
factors are evaluated to determine the appropriate facility design. These include geotechnical information
to determine the stability of a given location, proximity to the processing facility and pit, area available to
develop the TMF, costs, and environmental concerns.
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Using the Red Dog Mine and Arctic Project PFS as examples, the TMF likely would include a lake
behind an earthen dam, designed and constructed in accordance with applicable regulations. However,
there are other forms for the TMF, such as paste tailings and dry stack that are used at the Pogo Mine
(EPA 2003) and Greens Creek Mine (USFS 2003), respectively. The dam can be constructed in part using
waste rock generated from the mining process. In simple terms, the slurry is pumped into the containment
area behind the dam to allow solids and water to separate. The solids settle to the bottom, which allows
the water on top to be reclaimed as processing water at the mill. The dam height is often raised over the
life of the mine to provide more capacity in the TMF. Designs often include diversion channels to keep
surface water runoff from entering the TMF. During the reclamation process, the amount of water behind
the dam is reduced to the extent practicable, but the TMF remains in place for the long term. Water from
behind the dam and mined areas is likely to be considered acid rock drainage, based on the geology of the
area (see Chapter 3, Affected Environment and Environmental Consequences, Section 3.2.1, Geology and
Soils, of the Draft Supplemental EIS), and is likely to need treatment during and after the life of the
mining operation.

Mine Water Management

Mining activities encounter water, whether in the mine itself, from intersecting groundwater, or from
stormwater and meltwater runoff. Water is generally classified as mine drainage, contact surface water,
non-contact surface water, or process water. Mine waters are handled differently depending on whether
they are non-contact or contact waters:
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Mine drainage includes surface water and groundwater encountered during excavation and
mining activities that outflow from the mine. Mine drainage has interacted with the exposed
mineralized rock wall surfaces in the mine and as a result may contain pollutants. Mine drainage
is typically captured and either used in the mineral processing or directed to a water treatment
facility. At the facility, it is filtered and then treated to remove pollutants to meet surface water
discharge permit limits. Proposed surface water mine drainage discharge would be regulated
under an Alaska Pollutant Discharge Elimination System Permit managed by the Alaska
Department of Environmental Conservation (ADEC). Any proposed groundwater mine drainage
or mine drainage not discharging to surface water would be regulated under a Waste Management
Permit (Alaska Statute [AS] 46.03 and 18 Alaska Administrative Code [AAC] 15, 60, 70, and 72)
managed by the ADEC.

Non-contact water is stormwater and meltwater that does not come into contact with the mining
operations. This water is collected separately and allowed to settle sediments before being
discharged back into a stream or infiltrate to groundwater.

Contact water is stormwater and meltwater runoff that comes in contact with the mining
operations, such as waste rock or tailings, and as a result may contain pollutants. Contact water is
minimized through best management practices, including runoff controls. Contact water is
typically captured and directed to a water treatment facility where sediments are settled out of the
water, and it is filtered and then treated to remove pollutants to meet discharge permit limits.

Process water is the water used and generated during the ore processing at the mill. While the
water is derived from either a groundwater or surface water source originally, once the mill is
operational, the water in the TMF is reclaimed, treated, and used as process water to minimize the
overall water needs for the mine. Prior to being reused in the facility, the process water is
collected and treated to remove sediments and pollutants to meet discharge permit limits. In its
role as a cooperating agency, the U.S. Environmental Protection Agency (EPA) indicated that
some volume of process water may be discharged if it is commingled (stored) with an allowable
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source like mine drainage or net precipitation. Then, only the volume of the allowable source may
be discharged.

An important impact of a mining operation is the drawdown of the water table, using pumps, in order to
access ore at depth. Such water typically would be treated as non-contact water. If it was determined to be
contact water, it would be further treated, as described above. This drawdown of water results in a large
cone of depression in the groundwater table, which can lower the water table well below natural stream or
lake levels and substantially reduce flow into streams. The effects of water drawdown on fish and
ampbhibians are described in Chapter 3, Affected Environment and Environmental Consequences, Section
3.3.2, Fish and Aquatics, of the Draft Supplemental EIS. Mine-induced alterations to the exchange
patterns of surface and groundwater also has the potential to create additional pathways for dispersal of
potential contaminants.

Sanitary Wastewater

Each mine would maintain a permitted sanitary wastewater treatment plant near the facility to handle
sanitary wastewater. Further evaluation is necessary to determine if a septic system would be feasible.
Septic systems collect sanitary wastewater in a central septic system that discharges to a leach field. If the
groundwater table is too high, it may not be feasible to discharge to a leach field. Treated wastewater
would then be discharged into either the tailings impoundment or another permitted alternative.

Water Supply

Each mine requires fresh water for domestic use and ore processing. Water needs would vary by the size
of the mining operations. To meet the necessary water demands in the District, each mine would be
required to obtain water rights to access groundwater and/or surface waters to meet water supply needs.
The Red Dog Mine Final EIS and Arctic Project PFS provide representative examples of the water supply
needs anticipated for the District (EPA 2009; Trilogy 2018a).

Each mine would treat the water to remove any pollutants prior to use. During construction, before the
permanent water supply and treatment facility were operational, water would be treated through a
portable treatment plant prior to use. As described in Mine Water Management, treatment would meet
permit requirements for discharge and use.

Power Supply and Fuel Use

Each mine would have differing power requirements, but is expected to include either LNG or diesel
generators to provide power to the process area, with underground lines used to supply power from the
process area to other areas of the mine. A selective catalytic reduction system or similar best available
technology would be included in the design for the diesel generators, as required by the ADEC air quality
permit. The power supplies would be operated and emission sources controlled according to ADEC’s air
guality permit requirements.

Each mine would provide on-site storage for diesel, LNG, and gasoline, with secondary containment. Best
management practices typically would include concrete-lined, bermed areas, or double-walled tanks for
storage. Diesel would be the primary fuel used on site for vehicles, equipment, and power generators.
Gasoline would be used for small engine equipment. Certain vehicles and overall power generation for
the facility would use LNG. Each mine would prepare a Spill Prevention Control and Countermeasures
plan for specific operations. An estimate of power needs was projected for the Arctic Project and provides
a quantitative analysis of the potential power needs (Trilogy 2018a).
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Reclamation and Closure

Reclamation and closure occur once the mine is no longer producing ore. Typically, the process to
formally reclaim and close a mine site takes 2 to 5 years following the termination of production.
Reclamation may also take place concurrently with ongoing mining as areas are mined out or if mining
waste stockpile storage areas are full and ready to be reclaimed and closed. Reclamation also applies to
activities that are undertaken on an interim basis. Interim reclamation would be done to reduce erosion
potential by stabilizing road cuts and stockpiles, and other disturbances resulting from exploration, as well
as construction and operation of the mine facility. Interim reclamation typically involves the use of
seeding and mulching. Reclamation and closure of each mine would need to meet the State of Alaska's
requirements for reclamation established under AS 27.19 and 11 AAC 97. This includes a requirement for
financial assurance that the reclamation will be completed. Reclamation and closure plans, if approved by
the state, are reviewed at a minimum of every 5 years.

The overall closure objective is to establish stable chemical and physical conditions at the mine site.
Reclamation usually entails the following activities:

e For an underground mine, the mine facility would be backfilled to stabilize the soils within the
mine to prevent erosion or collapses. Fencing and signage would be placed to deter trespassers
and limit wildlife access to the area for safety.

o For an open pit mine, the pit walls and backfill would be stabilized as appropriate. As proposed
for the Arctic Project, water would be allowed into the pit to create a “pit lake.” Water from the
pit lake would be treated and discharged to meet permit requirements. An emergency spillway
would be constructed in the event of an overflow. Fencing and signs would be placed to deter
trespassers and limit wildlife access to the area for safety.

o All waste rock dumps would be regraded to stabilize the slopes, covered with an engineered soil
cover, and seeded. Waste rock runoff would also be routed to the pit lake for treatment.

e Tailings impoundments may be closed by such means as maintaining a shallow water cover,
dewatering, and covering with an engineered cover. Runoff water or seepage would be collected
and routed to the pit lake for treatment and discharge.

e Buildings and equipment would be dismantled and removed. It is possible that concrete
foundations would remain in place and be covered, such as is proposed for the Arctic Project
(Trilogy 2018a). Rock pads for building structures and equipment would be regraded.

e Access roads, hauls roads, and rock fill pads would be removed, regraded, and reseeded to restore
these areas.

e A landfill for non-hazardous materials would likely be placed in the area used for the waste rock
disposal. Materials from the closure and reclamation process would be placed in this landfill. The
landfill would then be graded and reseeded to restore the area.

¢ If not economical to remove or sell at closure, mobile or stationary equipment would be stripped
of electronics and batteries, and fluids drained and placed in an approved landfill for final
disposal.

e Hazardous waste materials would hauled to a licensed disposal facility in a sealed container,
while non-hazardous waste would be placed in the landfill.

Structures required for long-term monitoring, as described in the next section, would not be removed
during the closure and reclamation process.
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Long-Term Monitoring and Management

Long-term monitoring, and associated management and treatment of water, soils, and vegetation, is
required to maintain water quality and determine whether reclamation goals are met. Long-term
monitoring varies, but could extend 50 or more years beyond the life of the mine and could be perpetual.
Long-term financial assurance for conducting the long-term monitoring would be established by each
mine for the monitoring activities.

As described in the Arctic Project PFS (Trilogy 2018a), shorter duration post-reclamation monitoring
could occur for up to 10 years and include:

¢ Visual inspection for soil stability annually for 3 consecutive years and less frequently thereafter
for up to 10 years.

e Annual inspection of the soil covers over the waste rock dump and TMF to ensure that the
physical integrity of the cover is maintained.

e Inspection roughly every 3 years to confirm suitability of the revegetation efforts.

Water quality monitoring and water management is the longest of the post-reclamation requirements. This
monitoring and management could be required in perpetuity, and frequency and duration will be
determined during the permit process.

With the need to conduct long-term monitoring, the water treatment facility and ancillary power
generation for it would remain. An access road to the facility would also remain for inspection and
maintenance of the facility. Seasonal housing and required power generators for housing would be
established using materials already on site, as practicable. It is assumed that the Ambler Road would no
longer be required and that access to the mines for water treatment and long-term monitoring would occur
by air, with some delivery by barge if needed. The local road system between Kobuk/Dahl Creek Airstrip
and the mines are assumed to remain. It is possible the mining companies would request that portions of
the Ambler Road within the District that provide direct access to the mines (e.g., toward Sun and/or
Smucker mines) be retained under mining company control and not closed and reclaimed when AIDEA
closes the rest of the road.

Employee Housing and Crew Shifts

Employee housing for each mine would be provided at a camp that is self-contained with its own power
supply, water treatment plant, sanitary treatment facility, and garbage disposal at a landfill. Each mine
could have up to 3 different camps for exploration, construction, and operation.

Exploration camps are generally smaller and are used to house employees during exploration of the
deposit. These camps are often located closer to a nearby road or access point for easier transport of
employees, goods, and equipment. These camps can also be used during the construction phase.

A temporary work camp would be created during construction near an access point similar to that
described for the exploration camp. The construction camps proposed for the Arctic Project use both the
Bornite Exploration Camp (houses 70 people) and a separate work camp (houses 200 people; Trilogy
2018a). After construction, the temporary work camps would likely be removed. Construction crews
would typically work 6 weeks on and 2 weeks off.

For operations, a permanent work camp would be established closer to the mine and processing facility.
The permanent camp would likely be constructed as soon as access allowed so that it could be used as a
construction camp as well. The Arctic Project anticipates that the permanent work camp would house 450
people and is sized to accommodate the peak accommodation requirements during construction (Trilogy
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2018a). Once the mine became operational, workers would rotate on a 2-week-on, 1-week-off schedule.
On rotation day, workers would be bussed to the local airstrip for flights to either local villages or
Fairbanks. The Arctic Project has projected that, during operations, there would be 3 rotating crews
working 12-hour shifts. The crews would overlap between shifts to maintain optimal operations of the
mine. The daylight shift would include more staff than the night shift as most operations at the mine,
including general maintenance and blasting, would take place during daylight hours (Trilogy 2018a).

Transportation

Employees, supplies, and equipment require different transportation methods depending on the stage of
development. Exploration is currently underway at the 4 projects in the District. During the exploration
phase, access from a major city for the transport of supplies, equipment, and people is via nearby airstrips.
Except for Bornite, roads from the airstrip to the other deposits are not available, so transport of
employees and equipment are delivered to the sites via helicopter or along dirt trails during summer and
ice roads during winter. As construction of each mine progresses, equipment and supplies would be
transported primarily using the proposed road; however, the transport of employees to and from Fairbanks
(the likely transportation hub for employees departing from and arriving at the general region) to each of
the project sites would continue via airplane, as it is likely the most economical means of transporting
people. Employees from local villages would either take scheduled flights to the Fairbanks hub to get to
work or possibly would be picked up by a mining company flight.

Once the proposed road is constructed, continuing exploration activities would use the road. Traffic
associated with initial activities would likely be to 10 to 15 trucks per week from May 1 to October 15.
After the road is constructed, access roads to work camps, airstrips, and the overall mining facilities
would be constructed, but transport of employees would still primarily occur using the airstrips. Closure
and reclamation would remove the majority of infrastructure from the District, but established airstrips
and some local roads could remain to provide access to each mine for long-term monitoring.

Air Transport

The Bornite Project currently uses the state-owned airstrip at Dahl Creek and a smaller airstrip near the
deposit (Trilogy 2018b). These would likely continue to be used during development and production
phases of the project. The Arctic Project is anticipating using the Dahl Creek airstrip, as the proposed
mining operation location is topographically unsuitable for an airstrip. While the Dahl Creek airstrip
currently supports exploration efforts, it would require upgrades in order to support the use of Dash 8
aircraft or an equivalent aircraft for transporting mine crews, equipment, and supplies during construction
and operation. Anticipated upgrades include lengthening the runway and adding a lighting system and an
automated weather observation system (Trilogy 2018a). The Dahl Creek airstrip is connected via the Dahl
Creek Road to Kobuk, which has its own state airport. The road connects Kobuk, the Bornite deposit, and
the established airstrip at the deposit.

The Smucker and Sun projects would also use their own airstrips. The Smucker Project is located near the
western edge of the District, and no existing airstrips are present near the deposit. The Sun Project is
located in the eastern part of the District and has its own airstrip, although it may require updates to
accommaodate construction and operation activities.

Projected flights to and from the 4 mining projects have not been published. Using the weekly fixed-wing
schedule for the Red Dog Mine published in the Final Supplemental EIS (EPA 2009), an approximation
of the weekly flights relative to the expected direct employment numbers during operation of each of the
4 mining projects is estimated in Table 2-4. Included in the flights is 1 weekly flight to deliver or pick up
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freight and materials, and 3 additional flights for employees or visitors that are not specific to a crew
change. Flights for construction activities for mine development would be similar to those for operation.

Table 2-4. Estimated weekly fixed-wing flights for the 4 mining projects

Project Direct jobs during Number of weekly fixed-wing Number of weekly fixed- Total number of weekly
operation flights for freight deliveries or wing flights for crew fixed-wing flights
other transport changes
Arctic 217 4 4-5 8-9
Bornite 157 4 3-4 7-8
Sun 66 4 1-2 5-6
Smucker 55 4 1-2 5-6

Source: HDR 2019a; UA 2019

Transport of Concentrate

Once ore is processed and ore concentrate packaged, the concentrate would be transported along the
access road and ultimately to a port for export. With the 3 access road alternatives, the selected
transportation corridor from the District would connect to the surface transportation system in Alaska’s
Interior: the Dalton Highway. Generally speaking, the logistics train that would serve to supply the
District begins with transport from marshalling yards in Canada or on the west coast of the United States
by container barge to tidewater ports in Alaska such as Seward, Whittier, Anchorage, or Port MacKenzie.
From there, the containers would be transferred to rail and hauled to Fairbanks, transferred again to truck
trailer, and then hauled along the Dalton Highway and Ambler Access Road to the mine site. Currently,
the use of a pipeline to transport processed ore or provide fuel is not anticipated and not considered in the
hypothetical baseline scenario. Mineral concentrates would be loaded into specialized (sealed) intermodal
bulk shipping containers, trucked to Fairbanks, hauled by rail to tidewater ports in Southcentral Alaska
(such as Seward, Whittier, Anchorage, or Port MacKenzie), and then unloaded into bulk carrier vessels
for ocean transport to the smelter. With this containerized system, which is not used at Red Dog Mine,
metal releases from the transport of ore concentrate would not be expected if the container systems were
well maintained.

Truck Transport and Vehicular Traffic. The Arctic Project has projected production input of 10,000
tonnes per day of raw ore. Output is estimated as 550,000 short wet tons of concentrate per year, or 1,507
short wet tons® per day. AIDEA has noted that each truck would transport 2 trailers (doubles), each trailer
carrying an ore container with a 30-tonne capacity (33 short wet tons) along the proposed road. For the
Dalton Highway, the trucks would transition to 1 trailer with 1 container. A staging area is assumed at the
eastern end of the Ambler Road for staging and reassembling trailers. With up to 4 mines operating
around the clock, the staging area would be expected to have continual activity (e.g., moving trucks,
trucks idling, backup bells). One or more similar staging areas would occur at the mine end of the road.
Projecting the same technique described above to other mines, and adding ancillary traffic—from fuel
deliveries to road security patrols to commercial deliveries for communities—Table 2-5 provides
approximate total traffic levels on the proposed road and public highways farther south. The estimate
includes traffic related to mining in the District, operations and maintenance of the road and its associated
communications system, and deliveries to communities. It does not include road construction or
reclamation equipment or associated construction traffic, potential trips associated with emergencies or

3 A short wet ton is equivalent to a short ton (2,000 pounds) but refers to the weight of materials that are still “wet,” in slurry or
paste form.
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fighting of wildfires, or potential agency/land manager trips. Table 2-5 estimates the number of trucks
anticipated for transport of the mineral ore from the 4 mining projects to Fairbanks.

Projecting the same technique described above to other mines, and adding ancillary traffic—from fuel
deliveries to road security patrols to commercial deliveries for communities—Table 2-5 provides
approximate total traffic levels on the proposed road and public highways farther south. The estimate
includes traffic related to mining in the District, operations and maintenance of the road and its associated
communications system, and deliveries to communities. It does not include road construction or
reclamation equipment or associated construction traffic, potential trips associated with emergencies or
fighting of wildfires, or potential agency/land manager trips.

Table 2-5. Mine characteristics and resulting traffic generated by the 4 mining projects during
production

Item Arctic Bornite Sun Smucker

2018 resource (tonnes) 43 million 182 million 11 million 11.6 million

Product recovered in concentrate Cu, Zn, Pb, Ag, Cu, Co Cu, Zn, Pb, Ag, Au Cu, Zn, Pb, Ag,
Au Au

Mill throughput (tonnes/day) 10,000 14,250 5,000 5,000

Production rate (short wet tons/day) 1,507 784 548 548

Mine life (years) 12 35 6 5

Annual/daily concentrate production 550,000/1,507 286,000/784 200,000/548 200,000/548

(short wet tons)

Ore concentrate containers filled per day 46 24 16 16

for transport

Daily double-trailer trips: Ambler Road 46 24 16 16

(total of full outbound and empty return)

Daily single-trailer trips: Dalton Highway 92 48 32 32

(total of full outbound and empty return)

Annual mill and maintenance supplies 11,000 9,000 6,000 6,000

(short tons)

Mill and maintenance daily trips 2 2 2 2

Daily fuel and other supply trips 12 12 6 6

Daily incidental trips 2 2 2 2

Daily trip total: Ambler Access Road 62 40 26 26

Daily trip total: Dalton Highway 108 64 42 42

Source: HDR 2019b; Trilogy 2018a, 2018b; UA 2019; Wood 2019

Note: Ag = silver; Au = gold; Cu = copper; Pb = lead; Zn = zinc

Alaska Highway System legal load limit of 40 tons for tractor-trailer unit, 20 tons for single-trailer. Concentrates are loaded into sealed 30 metric-tonne
(33 short ton) containers for truck transport to Fairbanks. Concentrates are hauled in double trailers on the proposed road, then in single trailers on
Dalton Highway. It is important to distinguish between containers filled and trips on a road; trips include the empty backhaul trip. Bornite uses the same
amount of supplies and fuel as Arctic, but fewer mill reagents. Sun and Smucker mills are half the size of Arctic mills, and use half the supplies and
fuel, or use Arctic mill. A trip is a vehicle passing an observer in either direction. Travel in each direction is considered a separate trip. Traffic not
included: Ambler Access Road construction/road maintenance and operations vehicles; commercial community deliveries; land management agency
traffic; emergency/fire suppression traffic; and any concurrent mining exploration traffic.

Using the traffic information from Table 2-5 and scheduling for development and construction of the
proposed road and mines in the District, a projection of traffic by phase is provided in Table 2-6. The
range of traffic given is from the low Annual Average Daily Traffic (AADT) in the time period to the
high AADT in that time period.
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Table 2-6. Traffic projections for Ambler Road and Dalton Highway

Road Phase Assumed time period AADT on Ambler Road? Additional AADT on Dalton
Highway®

Phase 1 2025-2026 7-57 7-57

Phase 2 2027-2036 58-118 58-179

Phase 3 2037-2051 104-168 160-238

Phase 3° 2052-2071 83, tapering to 3 123, tapering to 3

Source: HDR 2019b; Wood 2019; and internal calculations for the Supplemental EIS
2 AADT indicates traffic passing an observer in either direction. Ore concentrate is assumed to be hauled 24 hours/day.

5 AADT on the Dalton Highway is higher than on the proposed road, because 1 truck is assumed to haul 2 ore container trailers on the proposed road,
but only 1 ore container trailer on the public highway, so the number or ore trucks doubles.

¢ Phase 3 is broken into 2 time periods. The break point is after production at 3 of the 4 main mines is assumed to be finished and traffic decreases.

Rail Transport. Once the trucks reach Fairbanks, the containers would be removed from the trailers and
compiled into a unit train for transport to the ports in Southcentral Alaska. Table 2-7 summarizes the
estimated rail traffic to haul the processed ore for the 4 mining projects from Fairbanks to a port. A unit
train is a train that transports a single commaodity directly from producer to consumer. Each rail car is
capable of holding of 2 containers in a single-stack configuration (versus a double-stack configuration). A
unit train of approximately 75 cars is typical for Alaska and would result in each unit train carrying 150
containers. Using the 1,507 short wet tons per day production capacity of the Arctic Project, there would
be approximately 1 train southbound every 2-3 days, as shown in Table 2-7.

Table 2-7. Estimated rail traffic to haul processed ore for the District from Fairbanks to a port

Project Production rate per day (short Number of containers required Weekly frequency of 75-car-unit
wet tons) for 1 day of production trains (both directions)
(outbound only)

Arctic 1,507 46 4.3
Bornite 784 24 2.2
Sun 548 16 15
Smucker 548 16 15

Source: HDR 2019a; Wood 2019

Vessel Transport. Upon arrival at a port, the containers would be removed from the rail cars and stored
temporarily in a container yard if a ship were not already berthed at the port. Ambler Metals (formerly
Trilogy) has indicated that the likely port of choice would be the Port of Alaska at Anchorage. While
land-side modifications may be necessary (e.g., creating container staging areas, adding a specialized
crane to dump containers into the ship), no in-water construction is anticipated to take place at the port as
an indirect consequence of the action alternatives. In-water modification likely would not be necessary at
the Seward and Whittier ports, but may be necessary at Port MacKenzie, if those ports were chosen by the
mining companies. Table 2-8 estimates the anticipated vessel traffic that would occur for the 4 mining
projects. Ore is generally transported in a Panamax or Handymax-sized ship. An average carrying
capacity of 50,000 dead weight tons (DWT; DWT are equivalent to tonnes) accounts for the majority of
the ships in the Panamax and Handymax size ranges. Using 50,000 DWT as an average load capacity
(55,116 short tons), a port would need storage capacity for a minimum of 1,670 containers in the
container yard as well as capacity to hold loaded and empty unit trains to account for rail scheduling
timelines. If the volume of containers being delivered to ports exceeds the storage capacity of the
container yards, additional container yards may need to be constructed, other ports used, or delivery
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schedules altered to meet the needs of container storage. Resolution of this issue is undetermined, and
impacts cannot be defined at this time.

Table 2-8. Estimated monthly vessel traffic for the District

Project Production rate per day Number of ships per month Number of ships per year
(short wet tons)

Avrctic 1,507 0.82 9.8
Bornite 984 0.43 5.1
Sun 548 0.29 34
Smucker 548 0.29 34

Source: HDR 2019a; Wood 2019

Existing ports at Anchorage, Seward, and Whittier have businesses and residential areas nearby. Among
the issues that may need to be examined in future EISs for mining operations are air quality and health
effects from the ship and train traffic and from any dust that may escape during the ore loading process
(ore concentrate would be wet, and the cranes contemplated would not open the sealed ore concentrate
containers until they were inside the hull of the ship; these measures typically would result in negligible
dust). Other issues that may need to be examined more closely are the noise and visual effects of the
additional port operations, and effects to automobile traffic. If selected, Port MacKenzie in particular may
require examination of in-water work and new vessel traffic patterns on marine mammals in Cook Inlet.
All of these would be dependent on the port(s) selected and the details of the operations proposed by the
mining companies, and would be examined in their respective NEPA and permitting analysis.

Projected Timeline for Hypothetical Baseline Scenario

Using the projections from the Arctic Project’s timeline, anticipated construction and operational crew
shifts, employment numbers, and production output, a general projection of the life of the Arctic Project
can be developed. The other 3 projects would be anticipated to follow a similar development pattern. For
purposes of the hypothetical baseline scenario, the Arctic Project would be developed first, followed
closely by Bornite and later by Smucker and Sun in succession, which would likely use the mills at
Bornite and Arctic. Table 2-9 provides the schedule for development of the District.

Table 2-9. Assumed mine development timing for the District*

Events Sequence Start End
Ambler Road EIS Record of Decision 2024 2024
AIDEA completion of business agreements with mine(s), state approvals, and financing 2025 2026
Ambler Road Phase 1 Design (AIDEA issue design and construction contracts, and complete design) 2027 2028
Ambler Road Right-of-Way Authorization (50-year term) 2024 2074
Ambler Road Construction, Phase 1, pioneer road 2028 2030
Ambler Road Construction, Phase 2, 1-lane road 2030 2032
Arctic Mine production 2033 2044
Bornite Mine production 2035 2069
Ambler Road Construction, Phase 3, 2-lane road 2040 2042
Sun Mine production 2045 2050
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Events Sequence Start End
Smucker Mine production 2051 2056
Other mines, production 2045 2068
Last mine closure and reclamation 2068 2071
Ambler Road closure and reclamation? 2071 2074

Source: BLM analysis; DOWL 2016; UA 2019; Wood 2019

a Road closure and reclamation is part of AIDEA’s proposed action (see Chapter 2, Alternatives, Section 2.4.3, Features Common to All Alternatives,
of the Draft Supplemental EIS, and DOWL 2016 for additional information).

Hypothetical Baseline Scenario Surface Disturbance

The potential for surface disturbance has been estimated for the 4 mines in the District (Table 2-10).
Using the development footprint provided for the Arctic Project (Figure 2-1 and Figure 2-2), including
access roads, an approximate acreage of surface disturbance was calculated (Trilogy 2018a). A similar
footprint was used for the other 3 mines in the District. These approximate areas are shown on Map 10.
Factors affecting the size of a proposed mine include the amount of ore to be mined, the depth to the ore
and the thickness of orebody, the amount of waste and tailings to be disposed of, the distance to
powerlines, the distance to employee housing, and the local topography. Only gross estimates of
disturbance can be developed. These estimates are based on existing operations elsewhere and generally
reflect a moderate stripping ratio of overburden to ore for surface mining, or depth from surface for
underground operations. These are order of magnitude estimates, meaning they may be 50 percent higher
or lower as the result of unknown or unforeseen circumstances. Variance from these estimates does not
reflect on efficiency or management, but is the result of mining and transportation conditions inherent in a
given deposit.

Table 2-10 describes the potential surface disturbance resulting from the projects in the District. Current
and future exploration activities are anticipated to result in 5 to 15 acres of disturbance in the District.
Currently, the Arctic Project has reported 5 acres of disturbance for exploration (Trilogy 2017b). Surface
disturbance from exploration is not reflected in the table. No estimate was made of gravel needs required
by the individual projects. Local material sources would be used wherever possible, including the use of
excavated mine site material.

Table 2-10. Hypothetical surface disturbance within the District

Project Resources (million short tons) Mining method Production disturbed acres

Arctic 43 Open pit 1,327

Bornite 182 Open pit 1,223

Smucker 11.6 Open pit 837
Underground 282

Sun 11 Open pit 837T®

Source: Trilogy 2018a, 2018b

2.2. Road Access Scenarios*

AIDEA filed an application for a ROW to construct a private industrial access road and associated
facilities from the Dalton Highway, crossing multiple land ownerships, including federal public lands
managed by the BLM and the National Park Service, to the Ambler Mining District. AIDEA also
proposes that communities would be allowed to use the road for delivery of commercial goods. However,
interested communities would need to develop any secondary access means on their own (i.e., any
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ancillary roads that would be needed to connect the community to the Ambler Road would not be
developed by AIDEA). Members of the public and some cooperating agencies have expressed concern
over the potential effects of trespass along the private road on subsistence use and cultural resources, and
the effects of possible future authorized public use on the region. While the road would not be open to the
general public by design, some public use, including trespass, is expected. This section lays out
reasonably foreseeable access scenarios associated with commercial use, and public and non-industrial
use, including trespass, of the road. The effects of these scenarios are described in Chapter 3.

2.2.1 Commercial Access Scenario*

AIDEA’s application indicated that some commercial deliveries may be allowed via the road. This
section describes the reasonably foreseeable scenario for commercial deliveries using the proposed
alternatives. This section also describes the assumptions used to develop the scenario based on intentions
stated by AIDEA. Federal statute and regulations provide that BLM and NPS determine the scope of
allowable access through the terms and conditions of any ROW authorizations they may issue; AIDEA
would have no independent discretion or permit authority if issued a ROW. The text below provides
details about the proximity of communities, mining claims, and private property to the alternatives as a
basis for developing assumptions about how communities or other landowners might use the road for
“commercial deliveries.” Refer to Map 9 for locations of communities, private lands, mining claims, and
existing/historic travel routes in relation to the alternatives.

Background from AIDEA

AIDEA has proposed in its application that some commercial deliveries may be allowed under a permit
process. AIDEA’s application states:

Other permitted traffic at times could include commercial deliveries of goods for local
communities or commercial transport for local residents and emergency response authorized
through access permits. Only commercially licensed drivers would be allowed on the road. The
traffic level for these local community and emergency response operations would likely total less
than 1 truck or bus per week. No additional work outside the approved ROW would occur to
accommodate this. — Revised SF299, June 2016, p. 5

Although the proposed road would have controlled access, local communities would have the
potential to hire commercial transportation providers to deliver fuel or freight to staging areas
where the communities could access it, probably in the winter. Alternatively, local residents could
instead form their own companies to provide these services. — Revised SF299, June 2016, p. 