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Ambler Road Environmental Impact Statement

Responsible agency: United States Department of the Interior (DOI), Bureau of Land Management
(BLM)

Document status: ( ) Draft (x) Final

Abstract: The BLM has prepared the Ambler Road Draft Environmental Impact Statement (EIS) in
response to an application for an industrial road right-of-way (ROW) in north-central Alaska across
federal public lands and other lands. The road would run from the existing Dalton Highway to the Ambler
Mining District (District). The area involved lies between the Brooks Range and the Yukon River and
between the Dalton Highway (to the east) and the Purcell Mountains (to the west). The Alaska Industrial
Development and Export Authority (AIDEA), a public corporation of the State of Alaska, is the applicant.

BLM’s proposed federal action is approval of the requested 50-year ROW. BLM’s purpose is approval of
a ROW grant that provides for technically and economically practical and feasible year-round industrial
surface transportation access in support of mining exploration and development, and for construction,
operation, and maintenance of facilities associated with that access. The need for the BLM action results
from a requirement under the Federal Land Policy and Management Act for the BLM to consider such
applications. AIDEA’s purpose for this project is to support mineral resource exploration and
development in the District. AIDEA indicates that surface transportation would help bring high-value
mineral resources into production.

The BLM has evaluated 4 alternatives:

1) The No Action Alternative is a benchmark against which other alternatives are evaluated.

2) Alternative A is the applicant’s proposed alignment. It begins at Milepost (MP) 161 of the Dalton
Highway and runs 211 miles almost directly west, terminating at the Ambler River. It would use
approximately 3,500 acres of federal public lands managed by the DOI (Gates of the Arctic National
Park and Preserve [GAAR] and BLM-managed lands).

3) Alternative B shares much of its alignment with Alternative A, with the same termini. It runs 228
miles and would use approximately 3,100 acres of federal public lands managed by the DOI. While
Alternatives A and B are separate alternatives, they share an alignment except in their approach to
and crossing of GAAR.

4) Alternative C begins at MP 59.5 of the Dalton Highway and runs generally northwest 332 miles and
terminates at the Ambler River. It would use approximately 19,100 acres of federal public lands
managed by the DOI.

Congress, in creating GAAR, authorized a road crossing of the Preserve (Alaska National Interest Land
Conservation Act, 1980). Among the larger issues evaluated in the Draft EIS are effects of the road on
water resources and wetlands; caribou, fish, and their habitats; subsistence and communities;
transportation and access; and special designation lands. The Draft EIS also evaluates the indirect and
cumulative effects of a mining scenario deemed reasonable to occur if the road is authorized.

Record of Decision: The BLM may issue a Record of Decision no sooner than 30 days following
publication of the U.S. Environmental Protection Agency’s (EPA) notice of filing of this Final EIS



For further information, contact: Tina McMaster-Goering, Project Manager
Bureau of Land Management, Central Yukon Field Office
Phone: (907) 271-1310
222 University Avenue
Fairbanks, Alaska 99709
www.blm.gov/AmblerRoadEIS
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United States Department of the Interior

BUREAU OF LAND MANAGEMENT
Alaska State Office
222 West Seventh Avenue, #13
Anchorage, Alaska 99513-7504
www.blm.gov/alaska

March 2020

Dear Reader:;

The Bureau of Land Management (BLM) has completed a Final Environmental Impact
Statement (EIS) for the Ambler Road Project, proposed by the Alaska Industrial Development
and Export Authority (AIDEA), a state corporation. The proposal is for a new 211-mile
industrial access road from the Dalton Highway to the Ambler Mining District in north-central
Alaska to facilitate mining exploration and potential development.

The Final EIS is an analysis of AIDEA’s application for a right-of-way to cross federal public
lands for a 50-year term. Based on analysis contained w1th1n this EIS, BLM will determine if the
project will be authorized in whole or in part.

The Final EIS discloses potential effects associated with the construction, operation,
maintenance and reclamation of the road. Analysis of the preferred alternative (Alternative A)
and other alternatives was conducted based on public input gathered from the 11-month scoping
period and a 60-day comment period on the Draft EIS. In September and October of 2019, the
BLM held public comment meetings on the Draft EIS in 18 affected communities as well as
Anchorage, Fairbanks, and Washington, DC. Modifications to the Draft EIS were made based
on public comment, cooperating agency coordination, tribal and Alaska Native Claims
Settlement Act corporation consultation, and the BLM's internal review. A record of decision
will be signed no sooner than 30 days after publication of the Notice of Availability of the Final
EIS in the Federal Register.

You may access the Final EIS at www.blm.gov/alaska or request a USB drive from Ms. Tina
McMaster-Goering, project manager, at 907-271-1310.

Thank you for your continued interest in the Ambler Road EIS.

Sincerely,

7

Chad B. Padgett
State Director

INTERIOR REGION 11 ¢ ALASKA
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Construction General Permit

carbon monoxide

carbon dioxide
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Denali National Park and Preserve
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Ambler Mining District
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U.S. Department of the Interior
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Environmental Impact Statement
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Executive Summary

What is the BLM proposing to do in this Environmental Impact
Statement?

In 1980, Congress passed the Alaska National Interest Lands Conservation Act (ANILCA), recognizing
the mineral potential in the Ambler Mining District (District) and the need for transportation access. The
Bureau of Land Management (BLM) in Alaska has prepared this Environmental Impact Statement (EIS)
as required by the National Environmental Policy Act (NEPA) to analyze the Alaska Industrial
Development and Export Authority’s (AIDEA) application for a right-of-way (ROW) authorization
across federal public land. The ROW approval would allow for an industrial access road from the Dalton
Highway to the District in north-central Alaska. The application proposes construction of a road,
including multiple material sites, temporary construction camps and long-term maintenance camps,
airstrips, a fiber optic communications line, radio communications sites, and guard stations. The requested
term of the ROW authorization is 50 years, after which the road would be closed and reclaimed (i.e.,
camps, communications, bridges, and culverts removed). The proposed BLM federal action is approval of
the ROW application.

In ANILCA, Congress approved only access across the National Preserve portion of Gates of the Arctic
National Park and Preserve (GAAR), exempting from NEPA the decision of where that route should go.
Congress did not make a similar exemption for BLM-managed lands or for other federal permits that
would be required. The purpose of this EIS, therefore, is to disclose to the public and federal decision
makers impacts of the proposal in accordance with NEPA, before the BLM decides whether to issue a
ROW authorization. The BLM has published this Final EIS that addresses substantive comments received
on the Draft EIS.

The EIS also serves as the basis for decisions that other federal agencies must make, such as issuance of a
permit for fill in wetlands and waters of the United States by the U.S. Army Corps of Engineers
(USACE). The USACE, U.S. Coast Guard, and Environmental Protection Agency are federal cooperating
agencies for the EIS. The National Park Service (NPS), Federal Highway Administration, and U.S. Fish
and Wildlife Service were participating agencies. The Alaska Department of Natural Resources and
Northwest Arctic Borough were state and local cooperating agencies. Alatna Village Council, Allakaket
Tribal Council (representing Allakaket Village), Hughes Traditional Council (representing Hughes
Village), and Noorvik Native Community were cooperating agencies for their special expertise related to
traditional knowledge and for input on subsistence and cultural resources.

Ultimately, the BLM, in consultation with cooperating agencies, will make a decision to select one of the
alternatives evaluated, including the No Action Alternative. The decision will be documented in a Record
of Decision (ROD) that identifies the final decision and the mitigation and stipulations required of
AIDEA if the ROW authorization is approved.

What are the purpose and need for the project?

AIDEA is pursuing construction of an industrial access road consistent with its mission to increase job
opportunities and otherwise encourage Alaska’s economic growth, including development of natural
resources. 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 and
allow for expanded exploration, mine development, and mine operations at mineral prospects throughout
the District.
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The purpose of the BLM action is to issue a ROW grant that provides for:

1. technically and economically practical and feasible year-round industrial surface transportation access
in support of mining exploration and development; and,
2. construction, operation, and maintenance of facilities associated with that access.

What are the alternatives the Bureau of Land Management is
considering?

The EIS provides detailed analysis of the following action alternatives and a No Action Alternative:

Alternative A: Alternative A is AIDEA’s proposed route, beginning at Milepost (MP) 161 of the Dalton
Highway and extending west along the southern flanks of the Brooks Range to the Ambler River within
the District. It crosses GAAR, as allowed in a clause in ANILCA. It would be 211 miles long, with 25
miles crossing BLM-managed land. The trip distance, Fairbanks to the western road terminus, would be
456 miles.

Alternative B: Alternative B is AIDEA’s proposed alternative route to the Dalton Highway based on
input from the NPS to minimize the amount of NPS land crossed and to avoid large water bodies. It is a
variation on Alternative A, with the same termini. It dips southward near GAAR to cross the National
Preserve farther south than Alternative A. It would be 228 miles long, with 25 miles crossing BLM-
managed land. The trip distance, Fairbanks to the western road terminus, would be 473 miles.

Alternative C: Alternative C grew out of scoping comments that suggested a route in the Tanana,
Hughes, Hogatza, and Kobuk area. The route begins at MP 59.5 of the Dalton Highway, passes through
the Ray Mountains, and proceeds generally to the northwest to pass just north of Hughes and just west of
Kobuk. It terminates at the Ambler River within the District. It would be 332 miles long, with 274 miles
crossing BLM-managed land. The trip distance, Fairbanks to the western road terminus, would be 476
miles.

No Action Alternative. The No Action Alternative evaluates what would occur if the BLM does not
grant a road ROW to AIDEA and no road is built. Federal agencies are required to evaluate taking no
action as an alternative in an EIS. The No Action Alternative provides a baseline for comparison to the
other alternatives, and it is a potential outcome of the EIS.

What is the relationship of the road project to potential mine projects?

AIDEA’s proposed project is an industrial road project to a mining district. There is no formal proposal
for any specific mine. Therefore, no federal agency is currently considering any authorization for mining
activity in the District. The only authorization to be decided at this time is for the road and its supporting
infrastructure described in EIS Chapter 2, Alternatives. Actual mine developments would require federal
permits and would be evaluated in separate environmental review processes at the time they are formally
proposed.

Although there is no formal mine proposal evaluated in the Ambler Road EIS, this EIS addresses
reasonably foreseeable mine development as indirect and cumulative impacts. The anticipated
development is based on limited available information about the District and on development of other
similar mineral deposits. The reasonably foreseeable mining scenario is evaluated in the EIS as part of
indirect and cumulative impacts (i.e., impacts induced by construction of the road and added to impacts of
the proposed road). See Appendix H, Indirect and Cumulative Impacts Associated with the Ambler Road,
for additional information.

The mining scenario assumes the 4 leading prospects in the District—Arctic, Bornite, Sun, and
Smucker—all develop with a combination of open pit and underground mining. Other future mining
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activity in the District is possible but is too speculative to include within the mining scenario for detailed
analysis. The mining scenario includes amounts of ore processed; minerals extracted; jobs created; and
road, rail, and ship traffic generated. Effects of this activity and other reasonably foreseeable actions are
evaluated in Appendix H, and are summarized under each resource in Section 3, Affected Environment
and Environmental Consequences, of this EIS.

How is this document organized?

The full EIS is available at BLM’s ePlanning website (www.blm.gov/AmblerRoadEIS). The EIS
(Volume 1) contains:

Chapter 1: Introduction, Purpose and Need, Collaboration and Coordination

Chapter 2: Alternatives

Chapter 3: Affected Environment and Environmental Consequences

o 3.1 Introduction

o 3.2 Physical Environment: Geology and Soils, Sand and Gravel Resources, Hazardous Waste,
Paleontological Resources, Water Resources, Air Quality and Climate, Acoustical Environment
(Noise)

o 3.3 Biological Resources: Vegetation and Wetlands, Fish and Amphibians, Birds, Mammals

o 3.4 Social Systems: Land Ownership, Use, Management, and Special Designations;
Transportation and Access; Recreation and Tourism; Visual Resources; Socioeconomics and
Communities; Environmental Justice; Subsistence Use and Resources, Cultural Resources

o 3.5 Relationship between Local Short-term Uses and Long-term Productivity

o 3.6 Irreversible and Irretrievable Commitments of Resources

The EIS appendices (Volumes 1 through 3) contain further detail:

Appendix A: Figures

Appendix B: Chapter 1 Introduction Tables and Supplemental Information
Appendix C: Chapter 2 Alternatives Tables and Supplemental Information
Appendix D: Chapter 3 Physical Environment Tables and Supplemental Information
Appendix E: Chapter 3 Biological Resources Tables and Supplemental Information
Appendix F: Chapter 3 Social Systems Tables and Supplemental Information
Appendix G: Alternatives Development Memorandum

Appendix H: Indirect and Cumulative Impacts Associated with the Ambler Road
Appendix I: Collaboration and Consultation

Appendix J: Section 106 Programmatic Agreement

Appendix K: Cultural Resources Data Gap Report

Appendix L: Subsistence Technical Report

Appendix M: ANILCA Section 810 Final Evaluation

Appendix N: Potential Mitigation

Appendix O: References

Appendix P: Glossary

Appendix Q: Substantive Comments and BLM Responses

Appendix R: Analysis of Data Availability per 40 CFR 1502.22

Volume 4 contains maps referenced in the EIS.

What are the major issues evaluated?

The BLM undertook a scoping process in 2017-2018. The process was designed so that the BLM could
hear from potentially affected communities, tribal entities, and agencies, as well as all levels of

ES-3


http://www.blm.gov/AmblerRoadEIS

Ambler Road Final EIS
Executive Summary

government, non-governmental organizations, and the public at large about AIDEA’s proposal. The
outcome of the process was identification of issues that the EIS would address (i.e., the “scope” of the
EIS). The scoping process and its full results appear in a Scoping Summary Report, published separately
and available on the BLM’s project website (www.blm.gov/AmblerRoadEIS).

Key issues from scoping addressed in the EIS are:

e Access. Would public access be allowed on the road, and how would such access affect the region?
The EIS states the road would be an industrial access road not open to the public under any
alternative. It would have opportunities for commercial delivery to communities near the road under a
permit process. See detail in Appendix H, Section 2.2, Indirect Road Access Scenarios.

e Mining impact. Will the EIS address impacts of the mines and not just the road? The EIS addresses
consequences of a reasonably foreseeable mining scenario as part of indirect and cumulative impacts.
See Appendix H and summaries under each resource in Chapter 3, Affected Environment and
Environmental Consequences, of the EIS.

¢ Geology. Would the road cross geologic hazards, especially permafrost, acid-generating rock, and
naturally occurring asbestos (NOA), and, if so, what are the effects? The EIS addresses these topics in
Sections 3.2.1, Geology and Soils, 3.2.2, Sand and Gravel Resources, 3.2.3, Hazardous Waste 3.2.5,
Water Resources, 3.2.7, Air Quality and Climate, 3.4.5, Socioeconomics and Communities.

e Economics. What are the economic effects, and how do they benefit the regional and state economy?
Economics are addressed in Section 3.4.5, Socioeconomics and Communities, of the EIS.

e Socioeconomics. Will road access affect the culture, lifestyle, jobs, and economies of area
communities and Alaska Native corporations? The EIS addresses these issues in Sections 3.4.5,
Socioeconomics and Communities, and 3.4.7, Subsistence Uses and Resources.

e Recreation and tourism. How would a road affect recreation and tourism? Section 3.4.3 of the EIS
addresses Recreation and Tourism. The NPS is preparing a separate Environmental and Economic
Analysis (EEA) that addresses GAAR.

e Cultural resources. How would the road affect cultural and historic resources? The BLM is taking a
programmatic approach to addressing cultural and historic resources under Section 106 of the
National Historic Preservation Act and has developed a draft Section 106 Programmatic Agreement
(see Appendix J) in consultation with agencies and tribal entities. Cultural resources are addressed in
Section 3.4.8 and Appendices J and K of the EIS.

e Subsistence. How would the project affect caribou, fish, and other subsistence resources? Subsistence
uses and resources are addressed in Section 3.4.7 and Appendices L and M of the EIS. The EIS also
addresses mammals in Section 3.3.4, fish in Section 3.3.2, and socioeconomics (including public
health) in Section 3.4.5.

e Wilderness values. How would the road affect existing wilderness qualities, and wild and scenic
river corridors and other areas? The EIS addresses wilderness values on lands outside GAAR in
Sections 3.4.3, Recreation and Tourism; 3.4.4, Visual Resources; 3.2.6, Acoustical Environment; and
3.4.1, Land Ownership, Use, Management, and Special Designations. The NPS has prepared a
separate EEA that addresses GAAR.

Special Considerations Regarding Gates of the Arctic National Preserve. Potential impacts to GAAR
were topics raised during scoping. The road across GAAR is authorized in law. ANILCA Section
201(4)(b) stipulated that the Secretary of the Interior “shall permit” “access for surface transportation
purposes across the Western (Kobuk River) unit of the Gates of the Arctic National Preserve....” for
access to the District. ANILCA directed that the portion of the road crossing NPS lands be analyzed in an
EEA in lieu of an EIS under NEPA. NPS has worked jointly with the U.S. Department of Transportation
to develop an EEA, which is intended to identify the most desirable route across NPS lands and inform
the development of terms and conditions to be included in the NPS ROW permit. The EEA does not
address Alternative C as it would not cross GAAR.
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What are the primary impacts identified in the Environmental Impact
Statement?

In general, Alternatives A and B share an alignment across the project area except within and in the near
vicinity of GAAR. Alternative B is 17 miles longer than Alternative A. Alternative C follows an almost
entirely separate alignment, crossing different terrain, and running approximately 50 percent longer
(332 miles) than the other alternatives. While the driving distance to Fairbanks would be similar, the
longer road construction length means correspondingly greater acreage of impacts to vegetation, wildlife
habitat, and wetlands; greater impacts to streams and wildlife movements; and greater uses of various
tracts of (almost exclusively) public or Alaska Native corporation lands. Alternative C also would have
greater effects on the Ray Mountain caribou herd and moose, as well as greater involvement with
discontinuous permafrost. Alternatives A and B could have greater effects related to sheefish habitat, the
Western Arctic caribou herd, and potential use of materials containing NOA. Alternative A would cross
the National Preserve for 26 miles. Alternative B would cross the National Preserve for 18 miles.
Alternative C would not cross the National Preserve.

Appendix C (Chapter 2 Alternatives Tables and Supplemental Information), Table 2-2, summarizes the
key impacts of the project. The introduction to the table is in Section 2.5, Summary of Impacts, of the
EIS.

Air and water quality and water flows would be altered along the corridor compared to current, mostly
natural conditions. Thousands of culverts would channel flowing water under the road and would affect
natural flow patterns, erosion patterns, natural channel migration, ponding, and flooding patterns. Best
management practices would be stipulated to minimize impacts. Construction could hasten thawing of
permafrost in localized areas and could damage natural topography and alter water flows and vegetation
patterns. This is somewhat more likely under Alternative C than under Alternative A or B because
Alternative C crosses discontinuous permafrost where the temperature of the permafrost is already closer
to the thaw point. All alignments cross areas of NOA and rock that can generate acidic runoff when
disturbed, although the Alternative C alignment crosses less area of high NOA potential. Either can be
harmful to the environment and human health. Gravel materials containing NOA may be used in the
construction of the road embankment where alternative materials are not readily available. AIDEA has
committed to following State of Alaska requirements for use of gravels containing NOA in construction
projects. No alternative would be expected to generate emissions of air pollutants, including dust, at levels
that would approach or exceed national ambient air quality standards. However, all action alternatives
would result in emissions due to combustion for movement of vehicles, heating maintenance camps and
buildings, and generating power at maintenance camps and for communications facilities.

All action alternatives would result in impacts to vegetation; wetlands; and fish, bird, and mammal
habitat. Besides direct fill in wetland and vegetation habitat due to road construction, the areas near the
road would be affected by road dust, noise, movement, and light or shading (at culverts and bridges), and
potentially spills of pollutants from truck traffic. A road would fragment wildlife habitat. Caribou
migration patterns and movements of other wildlife could be affected by the presence of a road and road
noise. AIDEA has committed to implementing measures that would require drivers stop and wait when
caribou are on or near the road, and to report caribou movements.

Social impacts, including to subsistence and communities, would be of the same type for all action
alternatives. However, different communities would be affected depending on the alternative. Kobuk,
Shungnak, and Ambler would be affected by all alternatives, with direct road connection to Kobuk
anticipated to develop with changes related to less expensive delivery of fuel, groceries, and construction
materials likely. Alternatives A and B would be more likely to affect Bettles and Evansville, while
Alternative C would affect Hughes (with a future road or year-round trail connection anticipated to
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develop from Hughes to the proposed Ambler Road). Alatna and Allakaket lie between the Alternative
A/B and Alternative C alignments and likely would be affected by any action alternative, but to lesser
degrees than closer communities. There are 27 communities with subsistence use areas that overlap the
alternatives. Subsistence use would be altered by the presence of a road. Communities could benefit from
road construction and maintenance jobs, and ultimately from new mining jobs. Because of its longer
length and higher cost, Alternative C would generate more construction and operations and maintenance
jobs. The cash income would help individuals and community economies, and could encourage people to
move back or stay in the region due to employment opportunities, but also could result in migration to
urban areas. The road and mines could cause individual and community impacts related to collection of
traditional foods.

Recreation and tourism are closely related to wilderness values in the area. Opportunities for solitude
along the corridor would be affected whether backpacking, rafting, fishing or hunting by floatplane or
motorboat, or going to traditional fish camps from nearby communities. The area sees limited use by
people from outside the study area compared to road-accessible lands, but of the recreation/tourism trips
that occur, many begin in GAAR and involve floating out of the Brooks Range to downstream
communities or places where aircraft can get in to fly people out. Visitors would pass under Alternative A
and B bridges midway through their multi-day trips, often trips that started on a designated wild and
scenic river (designations end where the rivers flow out of GAAR). Visual and noise impacts would affect
the experience. Two existing fly-in lodges that market their remote locations would be near the
Alternative A and B alignments, and the visitor experience could be altered. However, the lodges and
communities may have potential for commercial delivery of materials and supplies by road, likely for
transfer by snowmobile or boat to their end destination.

What measures are being taken to reduce impacts and resolve
issues?

AIDEA has committed to avoidance, minimization, and mitigation through design features proposed in
their application and through subsequent responses to requests for information from the BLM (see
Section 2.4.4). The BLM assumed those commitments would be carried through in their analysis of
effects in the EIS, regardless of land ownership. The BLM has taken into consideration comments on the
Draft EIS from communities, tribal entities, non-governmental organizations, agencies, and the general
public to fully understand and resolve issues to the extent possible. The BLM has considered all
comments made in writing or at public hearings on the Draft EIS to avoid, minimize, or mitigate
environmental impacts. Responses to substantive comments can be found in Appendix Q, Substantive
Comments and BLM Responses. Required mitigation and stipulations will be documented in the ROD.
Appendix N, identifies potential mitigation measures. Due to only a portion of each alternative being
located on BLM-managed land, BLM’s authority to require and enforce specific measures is limited.

This EIS does not discuss avoidance, minimization, or mitigation for impacts related to the development
and operations of potential future mines in detail because specifics of that development are not
sufficiently available at this time. However, each mine would be required to undergo its own
environmental and permit analysis and state and federal agencies would consider mitigation based on the
proposed mine plans prior to authorizing those developments.

What are the major conclusions and findings of the analysis?
Preferred Alternative

Alternative C. At this stage of analysis, the BLM does not believe Alternative C to be environmentally
preferable. It is nearly 60 percent longer than the other action alternatives and would have far greater
impacts on the natural environment—habitat, wetlands, and waters. It also would be considerably more
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costly to construct. Appendix C, Table 2, provides an overview of the analysis and summary of the data
leading to this preliminary finding. Additional summary information has been included in Chapter 2,
reflecting comments on the Draft EIS. BLM’s final determination, however, will be made in the ROD and
will take into account public and agency input on this Draft EIS.

Alternatives A and B. BLM’s preferred alternative is the Alternative A alignment. While Alternatives A
and B are separate alternatives, they share an alignment except in their approach and crossing of GAAR.
The BLM does not have authority to select the route through GAAR. The decision making process for
crossing GAAR is set out in ANILCA, and the decision to allow a road across the National Preserve was
made by Congress in ANILCA Section 201(4)(b). ANILCA establishes that the decision regarding the
best route across the National Preserve is to be a joint decision of the Secretary of the Interior and the
Secretary of Transportation based on the EEA, and that decision is exempt from NEPA.

If the Secretary of the Interior selects Alternative B as the route through GAAR, then Alternative A would
no longer be reasonable under NEPA. To be reasonable, the route from the District to the Dalton
Highway must be continuous. Therefore, under this scenario, Alternative A would no longer satisfy the
purpose and need established in the EIS. The converse is also true. If the Secretary of Interior were to
select Alternative A as the best route across GAAR, Alternative B would no longer be continuous and
would cease to satisfy the purpose and need.

ANILCA Section 810

The BLM has found in its subsistence evaluation that Alternatives A, B, C, and the cumulative case
considered in this Draft EIS may significantly restrict subsistence uses in multiple communities.
According to the ANILCA Section 810 evaluation (Appendix M), all action alternatives may significantly
restrict subsistence uses for the communities of Alatna, Allakaket, Ambler, Anaktuvuk Pass, Kiana,
Kobuk, Selawik, and Shungnak. In addition, Alternatives A and B may significantly restrict subsistence
uses for the communities of Bettles, Buckland, Coldfoot, Evansville, Kotzebue, Noatak, Noorvik, and
Wiseman. For Alternative C, in addition to those communities listed above for all alternatives,
subsistence uses may be significantly restricted for the communities of Hughes, Huslia, Stevens Village,
and Tanana. Generally, the restrictions may occur because of a potential decrease in abundance and
availability of caribou, fish, and vegetation. For some communities, the road may restrict community
access to subsistence resources. All communities may not experience impacts equally to all resources.
However, the proposed road project may impact at least 1 resource for each community named above.
None of the alternatives would result in a significant restriction to subsistence uses for the other
communities examined: Beaver, Galena, Livengood, Manley Hot Springs, Minto, Nenana, and Rampart.
The cumulative case examined in Appendix H may further restrict subsistence uses for some
communities. See Appendix M, ANILCA Section 810 Final Evaluation, for additional details.

Because there may be a significant restriction on subsistence use, the BLM undertook the notice and
hearing procedures required by ANILCA Section 810 (a)(1) and (2) in conjunction with release of the
Draft EIS to solicit public comment from the potentially affected communities. The BLM ensured that
testimony on impacts to subsistence, acquired from the hearings held in affected communities, was
included in the analysis of alternatives in the Final EIS. Additionally, the ANILCA Section 810 Final
Evaluation (Appendix M) has been revised to include mitigation measures created, in part, in response to
public testimony. The ROD will briefly summarize the evaluation, findings, notice given, hearings held,
and final determinations for the selected alternative, including determinations resulting from analysis of
cumulative effects of the selected alternative.
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1. Introduction

1.1. Introduction

The Bureau of Land Management (BLM) Central Yukon Field Office has prepared this Environmental
Impact Statement (EIS) for federal authorizations in response to a right-of-way (ROW) application from
the Alaska Industrial Development and Export Authority (AIDEA). AIDEA proposes to construct,
operate, maintain, and remove a 211-mile, all-season, industrial access road to the Ambler Mining District
(District)! in the Brooks Range of Alaska (see Volume 4, Maps, Map 1-1). Under AIDEA’s proposal,
approximately 25 miles of the proposed road would cross BLM-managed lands. According to AIDEA,

the road would provide access for mineral exploration, mine development, and mining operations in the
District. AIDEA is a State of Alaska (State) public corporation whose mission is to increase job
opportunities and economic activity in the state. AIDEA has undertaken similar efforts, such as the
industrial road that provides access to Red Dog Mine from the northwest coast of Alaska.

On November 24, 2015, and supplemented on June 20, 2016, AIDEA filed a ROW application (known as
Standard Form 299 [SF299]) for surface transportation access to currently inaccessible mineral deposits
in the District (DOWL 2016a). AIDEA filed the application in accordance with the provisions in the
Alaska National Interest Lands Conservation Act (1980) (ANILCA) for providing access to the District
(see ANILCA Sections 201(4)(b) and 1101(a)). On April 29, 2019, AIDEA submitted to the BLM an
amendment to the SF299, which addresses communications facilities associated with the proposed access
road (DOWL 2019a). On October 29, 2019, AIDEA submitted comments on the Draft EIS to the BLM
that included clarifications and details on design commitments. On November 13, 2019, AIDEA
submitted information about project financing, proposed road maintenance, and proposed reclamation
details to the BLM that identified additional design features.

The BLM has authority to grant a ROW across BLM-managed lands and is the lead agency for this EIS.
To comply with the National Environmental Policy Act (1969) (NEPA), the BLM has assessed the
environmental consequences with support from other federal, state, borough, and tribal entities. The BLM
has prepared this EIS in compliance with NEPA, the Council on Environmental Quality regulations for
implementing NEPA (40 Code of Federal Regulation [CFR] 1500-1508), BLM NEPA Handbook H-
1790-1 (BLM 2008a), and other applicable laws and regulations.

1.2. Project Background and Overview

1.2.1 Ambler Mining District Location and Land Status

The District is located within the Northwest Arctic Borough (NAB), in the southern foothills of the
Brooks Range of north-central Alaska. There is currently no road or other surface access to this region
from the existing transportation network. Volume 4, Map 1-1 shows the location of the District as
identified by AIDEA in its SF299 ROW application (DOWL 2016a) and an area of concentrated mining
claims sometimes referred to as the “Ambler mineral belt.”

The District has long been recognized as containing a variety of mineral deposits, which have been
explored or evaluated for more than a century (DOWL 2016a; Grybeck 1977). The primary identified
mineral resources include copper, lead, zinc, silver, and gold (DOWL 2016a). Studies have also identified

! The term “Mining District” applies traditionally to geographic areas described by miners, and such districts are often governed
under bylaws drawn up by miners. The Ambler Mining District, however, is an informal descriptive term applied to the
approximate area mapped in this EIS and has no formal or legal standing. In contrast, the many individual mining claims and
mining agreements that exist within the mapped area do have legal rights and responsibilities under state and federal law
(Pearson 2016; mindat.org 2019).
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cobalt and molybdenum as having “real or potential economic value in the mineral deposit” based on
currently active prospects (USGS 2018a). There are more than 1,300 active mining claims in the District
vicinity (ADNR 2018). A 2015 economic analysis identified 4 major mineral deposits, with Ambler
Metals’ (formerly Trilogy Metals, Inc.) Arctic and Bornite deposits the most active (Cardno 2015). More
information on mining claims and potential is found in Section 3.2.1, Geology and Minerals; Section
3.4.1, Land Ownership, Use, Management, and Special Designations; and Appendix H, Indirect and
Cumulative Impacts Associated with the Ambler Road.

1.2.2 Project Development Background and History

In 1980, Congress passed ANILCA, recognizing the mineral potential in the District and the need for
transportation access. The State, through AIDEA, is proposing the access road in accordance with the
access provisions of ANILCA and based on studies conducted by the Alaska Department of
Transportation and Public Facilities (DOT&PF) and AIDEA. With funding from the Alaska Legislature,
DOT&PF began to identify and evaluate alternative overland routes in 2009 and produced a series of
reports in 2011 and 2012. DOT&PF transferred the project to AIDEA in 2013. In its application
materials, AIDEA identified a proposed route and an alternative route (see Volume 4, Map 1-1). The
portion of the road that would cross BLM-managed lands is identical under AIDEA’s proposed and
alternative routes.

A portion of AIDEA’s proposed route goes through Gates of the Arctic National Park and Preserve
(GAAR), managed by the National Park Service (NPS). In ANILCA Section 201(4)(b), Congress
anticipated surface transportation access across GAAR from the District to the Alaska Pipeline Haul Road
(Dalton Highway). Per ANILCA, this congressionally approved access through GAAR is not subject to
NEPA.? Instead, ANILCA directs the Secretaries of the U.S. Department of the Interior (DOI) and U.S.
Department of Transportation (USDOT) to jointly prepare an Environmental and Economic Analysis
(EEA) to determine the route through GAAR and develop terms and conditions for issuance of the NPS
ROW permit. However, ANILCA included no such specific provision for access across BLM-managed
lands. Also, compliance requirements under other acts (e.g., Clean Water Act) were not exempted. The
DOI (through NPS) and USDOT (through the Federal Highway Administration [FHWAJ]) are preparing
the EEA.

1.2.3 Summary of Applicant’s Proposed Action

AIDEA has proposed an all-season industrial access road. See more in Chapter 2, Section 2.3.1 Modes
Eliminated, at the subheading Public Access Road versus Industrial Access Road. The proposal includes
bridges, material sites, maintenance stations, airstrips, and related infrastructure and utilities (see Chapter
2, Alternatives, of this EIS). AIDEA proposed building this road in phases, starting with a seasonal,
single-lane, gravel pioneer road (Phase 1). This road would be upgraded in Phase 2 to an all-season,
single-lane gravel road and expanded to a 2-lane gravel road in Phase 3. In their application (DOWL
2016a), AIDEA projected the road to have a life of approximately 50 years, based on an estimate of when

2 ANILCA 201(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. (¢) Upon the filing of an
application pursuant to section 1104 (b), and (c) of this Act for a right-of-way across the Western (Kobuk River) unit of the
preserve, including the Kobuk Wild and Scenic River, the Secretary shall give notice in the Federal Register of a thirty-day
period for other applicants to apply for access. (d) The Secretary and the Secretary of Transportation shall jointly prepare an
environmental and economic analysis solely and for the purpose of determining the most desirable route for the right-of-way and
terms and conditions which may be required for the issuance of that right-of-way. This analysis shall be completed within one
year and the draft thereof within nine months of the receipt of the application and shall be prepared in lieu of an environmental
impact statement which would otherwise be required under section 102(2)(C) of the National Environmental Policy Act. Such
analysis shall be deemed to satisfy all requirements of that Act and shall not be subject to judicial review. Such environmental
and economic analysis shall be prepared in accordance with the procedural requirements of section 1104(e)...”
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mineral exploration and development in the District is anticipated to be completed. AIDEA’s proposal
calls for removal of the road and reclamation and restoration of the ROW upon cessation of mining
activities in the District. AIDEA intends for the access road to facilitate further mining exploration and
development. However, AIDEA has not directly proposed mining-related development in the District.
Others would pursue the mining activities, which would require separate permitting decisions and,
presumably, NEPA review.

1.3. Applicant’s Purpose and Need for the Project

AIDEA is pursuing construction of an industrial access road consistent with its mission to increase job
opportunities and otherwise encourage the State’s economic growth, including development of natural
resources (AIDEA 2019). 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 and allow for expanded exploration, mine development, and mine operations at mineral prospects
throughout the District. AIDEA indicates that surface transportation access would help bring the high-
value mineral resource areas into production (DOWL 2016a).

AIDEA lists multiple public benefits related to the project purpose, including direct employment for road
construction and operation, indirect employment related to mining, revenues paid to local and state
governments and Alaska Native corporations, and commercial access opportunities for nearby
communities associated with proximity to a road (DOWL 2016a).

1.4. Purpose and Need for Federal Action

The need for federal action results from the requirement under the Federal Land Policy and Management
Act for the BLM to consider AIDEA’s SF299 ROW application for industrial surface transportation
access across BLM-managed lands to the District. The proposed BLM federal action is approval of the
ROW application submitted by AIDEA.

The purpose of the BLM action is to issue a ROW grant that provides for:

e Technically and economically practical and feasible year-round industrial surface transportation
access in support of mining exploration and development; and,
¢ Construction, operation, and maintenance of facilities associated with that access.

The BLM must decide whether a ROW will be granted and, if so, the terms and conditions that will be
imposed.

The U.S. Army Corps of Engineers (USACE) is a cooperating agency for this project and also has its own
purpose and needs to consider. Under Section 404(b)(1) Guidelines, the USACE has a basic purpose to
determine whether the proposed project is water-dependent. Then, the USACE has an overall purpose
that, based on AIDEA’s purpose and need, serves as the basis for identifying practicable alternatives to
the Applicant’s proposed project. In its review as a cooperating agency, the USACE indicated that its
overall purpose is “to provide year-round surface transportation access for mining exploration and
development in the Ambler Mining District.”
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1.5. Collaboration and Coordination

1.5.1 Key Agency Participation

Lead Federal Agency

The BLM is the lead federal agency for this EIS. In addition to NEPA, the BLM is leading the analysis
under ANILCA Section 810, National Historic Preservation Act (NHPA) Section 106, and Essential Fish
Habitat under the Magnuson-Stevens Fishery Conservation and Management Act. ANILCA Section 810
requires evaluation of the project’s effects on subsistence resources and access to those resources where
the project will use federal public land. NHPA Section 106 requires consideration of the project’s effects
on historic properties and applies to the entire route, regardless of land status. The Magnuson—Stevens
Fishery Conservation and Management Act is the primary law governing marine fisheries management in
federal waters, and Essential Fish Habitat is defined under that Act as waters and substrate necessary to
fish for spawning, breeding, feeding, or growth to maturity.

Cooperating Agencies

Other federal agencies are cooperating agencies because they have their own federal authorization
decisions that require compliance with NEPA and/or they have special expertise. These agencies will use
this EIS as a basis for their decisions:

o U.S. Army Corps of Engineers. The USACE has jurisdiction over activities that would include the
discharge of dredge or fill material into waters of the United States, including wetlands (as regulated
under the Clean Water Act Section 404), and work or structures constructed in, on, over, or under
navigable waters (as regulated under the Rivers and Harbors Act Section 10).

e U.S. Coast Guard (USCG). The USCG has authority for permitting the construction of bridges over
navigable waters under the Rivers and Harbors Act Section 9.

In addition, the U.S. Environmental Protection Agency (EPA) is coordinating as a cooperating agency
to maximize use of available resources and special expertise, and minimize duplication in those areas of
overlapping responsibilities.

Non-federal cooperating agencies with jurisdiction by law and/or because they have special expertise
include:

e Alaska Department of Natural Resources (ADNR). The ADNR Office of Project Management and
Permitting is serving as the lead State agency to coordinate input from other State agencies, including
the Alaska Department of Environmental Conservation (ADEC); Alaska Department of Fish and
Game (ADF&G); Alaska Department of Health and Social Services; and Alaska Office of History
and Archaeology, State Historic Preservation Officer. The ADNR would make land management
decisions for ROW access across State-managed lands.

o Northwest Arctic Borough. The NAB is providing input on subsistence and cultural resources, and
is helping coordinate with tribal members and affected communities. The NAB will also enforce local
permitting requirements and advise the BLM on NAB’s authorities.

e Federally Recognized Tribes. Alatna Village Council, Allakaket Tribal Council (representing
Allakaket Village), Hughes Traditional Council (representing Hughes Village), and Noorvik Native
Community are cooperating agencies for their special expertise related to traditional knowledge and
input on subsistence and cultural resources.

Participating Agencies

Key participating agencies include the U.S. Fish and Wildlife Service, NPS, and FHWA. The NPS and
FHWA are participating in the development of this EIS to coordinate it with the EEA.
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1.5.2 Cooperating Agency Engagement

The BLM and cooperating agencies met regularly throughout the development of this EIS. Early on, the
BLM coordinated with agencies to share data and determine methods for impact analysis and to discuss
purpose and need, screening criteria, and alternatives development. Cooperating agencies also met
monthly to assist in developing the EIS and provide guidance on work products.

1.5.3 Government-to-Government and Other Consultation with Tribes

The BLM conducted a review of potentially affected federally recognized tribes along the proposed road
corridors and identified those tribes that could be indirectly affected. Based on this review, on April 20,
2017, the BLM sent letters to 52 federally recognized tribes, presenting the opportunity for government-
to-government (G2G) consultation on the project. The BLM undertook ongoing communications and
outreach throughout the NEPA process. This involved sending letters to tribes, notifying them of the
NEPA and Section 106 processes and offering the opportunity for G2G consultation. Tribes were also
invited to become cooperating agencies and participate in EIS development (8 cooperating agency
meetings were held). The BLM also created a project email list that included email contacts for tribal
representation for the affected area and provided email updates at multiple stages. During scoping, the
BLM held an extended scoping period and conducted meetings in 8 villages and 2 teleconferences with
the Western Arctic Caribou Herd Working Group to provide opportunities for tribes and rural
communities to share comments or concerns. During the comment period, the BLM held 18
hearings/open house meetings in potentially affected villages and 11 G2G consultation meetings. The
BLM also held 3 Section 106 consultation meetings and invited tribes to participate to discuss concerns,
share information, and review and comment on the draft Programmatic Agreement (PA). Appendix I,
Collaboration and Consultation, summarizes G2G consultation during the NEPA process.

1.5.4 Alaska Native Claims Settlement Act Corporations

The Alaska Native Claims Settlement Act (1971) (ANCSA) formed Alaska Native regional and village
corporations in Alaska. On April 20, 2017, the BLM sent letters to 4 regional corporations and 18 village
corporations, initiating consultation for the project. Because Alaska Native corporations are not
government entities, they cannot participate in the NEPA process as cooperating or participating agencies,
nor are they considered federally recognized tribes. However, Native corporations are afforded status as
tribes under NHPA Section 106, and as a matter of policy, the BLM initiates consultation with Alaska
Native corporations for actions that have a substantial direct effect on them. These Alaska Native
corporations own large areas within the project area and represent shareholders who are members of
tribes. The BLM actively engaged Alaska Native corporations during the development of the EIS (see
Appendix I, Collaboration and Consultation).

1.5.5 National Historic Preservation Act Section 106 Consultation

The BLM initiated Section 106 consultation in 2017 and sent letters to 109 entities across northwest
Alaska, including tribes, ANCSA corporations, local governments, and other interested parties inviting
them to consult and/or share information or concerns about historic properties, cultural resources, or
places of importance that could be impacted by the project. Through this consultation, the BLM
developed a PA, which allows for a phased approach to complying with Section 106, pursuant to the
implementing regulations found in 36 CFR 800. The BLM developed the PA through consultation with
agencies, tribes, and other interested parties and has provided opportunities for the public to share
comments or information during the public scoping and comment periods (see Appendix J, Section 106
Programmatic Agreement).
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1.5.6 Other Coordination

The BLM and AIDEA met regularly throughout the development of this EIS to discuss AIDEA’s ROW
grant application and to request additional information or clarification about AIDEA’s proposed project.
The BLM also presented to a number of other groups, including the Western Arctic Caribou Herd
Working Group, Maniilaq Association, and local governments (see Appendix I, Collaboration and
Consultation). The BLM also consulted with (1) the National Oceanic and Atmospheric Administration
Fisheries regarding essential fish habitat in accordance with the Magnuson—Stevens Fishery Conservation
and Management Act; (2) the NPS regarding Wild and Scenic River impacts and coordination on other
impacts and mitigation inside and outside of GAAR; and (3) the U.S. Fish and Wildlife Service regarding
compliance with the Endangered Species Act.

1.5.7 Summary of Applicable Laws, Regulations, and Permits

Appendix B (Chapter 1 Introduction Tables and Supplemental Information), Table 1, summarizes key
anticipated authorizing laws, regulations, and permits for the project. If a Record of Decision is signed by
federal agencies approving an action alternative, AIDEA would be required to complete permitting
through other agencies and landowners and comply with mitigation commitments identified in each
agency’s Record of Decision.

1.6. EIS Development Process and Coordination

On February 28, 2017, the Federal Register published BLM’s Notice of Intent to prepare an EIS for the
Ambler Road Project, initiating a 90-day scoping comment period. The BLM later extended the comment
period through January 31, 2018. The BLM reviewed and processed the comments received and
published a scoping summary report on the project website in May 2018 (BLM 2018a). Based on scoping
comments, the BLM updated the project purpose and need, developed screening criteria, and evaluated a
full range of alternatives through a coordinated process with cooperating agency input to arrive at the
reasonable alternatives evaluated in full in this EIS.

BLM’s Ambler Road EIS ePlanning webpage launched January 21, 2016. In October 2017, the BLM
added a standalone Ambler Road EIS webpage (www.blm.gov/AmblerRoadEIS) to better enable visitors
and search engines to find EIS information and direct people to the ePlanning webpage. These webpages
provide background information, project documentation, and project team contact information.

1.6.1 Scoping and Key Issues

Scoping is a formal process to help the BLM determine the scope of the analysis needed in the EIS.
During scoping, the BLM solicited input on potential issues, impacts, and alternatives to be addressed in
the EIS. The BLM held 13 public scoping meetings and an agency scoping meeting in November and
December 2017 (Appendix I). The BLM held scoping meetings in Allakaket, Anaktuvuk Pass, Alatna,
Fairbanks, Wiseman, Anchorage, Ambler, Kotzebue, Shungnak, Kobuk, Hughes, Huslia, and
Evansville/Bettles. The BLM conducted other outreach during scoping, including presentations at various
organizations’ meetings. The final Scoping Summary Report (BLM 2018a) on BLM’s project website
(www.blm.gov/AmblerRoadEIS) provides further details.

The BLM received oral testimony at most of the public scoping meetings. Additionally, the BLM
received a total of 7,225 written scoping communications. These included 6,343 form emails, 862 unique
emails (93 of which included attachments), and 20 letters and faxes. The Scoping Summary Report
organized these comments into broad issue categories, which included Project/Process, Physical
Environment, Biological Environment, Social Environment, and Other Topics such as air quality/dust and
impacts related to specific components of the project (e.g., construction camps, gravel pits; BLM 2018a).
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The BLM received public comments that expressed concerns about the effects of a new road in a remote
rural area. Impacts of highest concern were those related to subsistence resources, particularly caribou and
fish, and to the subsistence and rural lifestyle in the area. Related concerns were about impacts to
wildlands, designated federal wilderness, wild and scenic rivers, and the broader ecosystem, as well as
social impacts within nearby communities. While AIDEA has proposed the road for industrial use by
permit, the potential for public access on the road was frequently mentioned, both as a potential benefit to
local residents and businesses and as a potential adverse effect by spurring competition for subsistence
resources by recreational hunters and fishers and introducing drugs and alcohol to dry communities.
Many also expressed concerns about the impacts resulting from mining exploration and development in
the District that the industrial access road is intended to promote. Supportive comment letters were also
received, expressing support for jobs and the potential for reduced costs of living in the area, and
outlining economic benefits from mining development.

1.6.2 Draft EIS Review

The Draft EIS was published on August 30, 2019. The BLM provided a 60-day comment period and held
meetings/hearings in 18 rural communities, 2 hub communities (Anchorage and Fairbanks), and
Washington, DC (as required by ANILCA). The BLM offered numerous opportunities for area residents
to weigh in with written comments, including through email, the BLM ePlanning website, comment
forms at meetings, and oral testimony at the 21 hearings/meetings. See Appendix I, Collaboration and
Consultation, for details on the hearing locations.

Notices for the public meeting dates were sent to the project mailing list; published in the Federal
Register; advertised in area newspapers and on social media; published on the BLM project ePlanning
website; posted on fliers in potentially affected villages; and aired via public service announcements on
area radio stations. Multiple newspapers also ran stories publicizing the meetings. See Appendix [,
Collaboration and Consultation, for details on the outreach publicizing the comment opportunities.

In addition to publishing the Draft EIS and the Geographic Information Systems data on the BLM
ePlanning website, a printed copy of the Draft EIS was mailed to each affected community to be made
available for review by members of the public. The documents were also made available at BLM public
reading rooms in Anchorage, Fairbanks, and Washington, DC. Upon request, the BLM printed and mailed
copies of the Draft EIS or provided copies on thumb drives.

The BLM received more than 29,000 communications, including unique letters, unique emails, comment
forms, oral testimonies, form letters, and submissions to the ePlanning website. The BLM reviewed these
communications, prepared responses to those comments identified as substantive, and updated the EIS
document based on this input where appropriate. Appendix Q, Substantive Comments and BLM
Responses, includes a description of the public comment process, how the BLM considered all comments,
and a summary of responses to select substantive comments. All substantive comments and their
associated responses are posted on BLM’s ePlanning website for the project
(www.blm.gov/AmblerRoadEIS).

The comments submitted to the BLM during the Draft EIS comment period were similar to those received
during scoping. Commenters expressed concerns regarding the effects of a new road through a remote,
rural area; how the proposed road would impact subsistence resources, particularly caribou and fish, and
the subsistence harvest and use and rural lifestyle in the project area. Other concerns include air quality;
potential contamination from toxic substances; social and health impacts within nearby communities;
public versus private use of the proposed road; the potential for public access on the road, including
potential benefits and adverse effects; indirect and cumulative impacts resulting from mining exploration
and development in the District that the industrial access road is intended to promote. The BLM also
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received supportive comment letters similar to those received during scoping. These focused primarily on

economic benefits from mining exploration and development, including the potential for increased jobs,
increased State and local revenue, and reduced costs of living in the project area.
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2. Alternatives

2.1. Introduction

To identify the alternatives evaluated in detail in this Environmental Impact Statement (EIS), the Bureau
of Land Management (BLM) considered a full range of alternatives. These included Alaska Industrial
Development and Export Authority’s (AIDEA) proposed alternative and routes investigated by the Alaska
Department of Transportation and Public Facilities (DOT&PF) prior to the Federal Register Notice of
Intent. The BLM also considered comments received during formal scoping, including multiple
comments related to alternatives and factors that fed into the alternative screening process (BLM 2018a).
The BLM worked with cooperating agencies to identify the range of alternatives and then evaluate them
to determine which were reasonable in light of the stated purpose and need. This chapter summarizes the
results of that evaluation (Section 2.2, Alternatives Development Process) and briefly describes why the
BLM determined certain alternatives to be not reasonable (Section 2.3, Alternatives Considered but
Eliminated from Detailed Analysis) and did not carry them forward for a full evaluation. Section 2.4,
Alternatives Retained for Detailed Analysis, details the No Action Alternative, AIDEA’s proposed action
(Alternative A), and reasonable alternatives to AIDEA’s proposal (Alternatives B and C). Section 2.4.4
describes certain design features proposed by AIDEA to mitigate adverse environmental impacts.

The BLM documented the alternatives decision-making process in Appendix G, Alternatives
Development Memorandum, which relied on relevant documents prepared by AIDEA, DOT&PF, and
others to develop and screen alternatives (incorporated here by reference; see Appendix G bibliography).
BLM’s ePlanning website (www.blm.gov/AmblerRoadEIS) includes relevant supporting documents.
Consult these documents for additional details regarding the alternatives and their evaluation.

2.2. Alternatives Development Process

Based on the purpose and need for the project, the BLM identified potential alternatives from a number of
sources, including alternatives proposed by AIDEA, routes studied by DOT&PF, and routes and concepts
suggested by the public during and after formal scoping. The BLM evaluated alternatives through an
iterative process based on scoping comments received, input from cooperating agencies, and a review of
available data compiled for this EIS. To determine whether an alternative was reasonable, the BLM
employed a 2-phase screening process: (1) an initial screening of transportation modes, including road,
standard rail, blimp/dirigible, pipeline, elevated rail, narrow-gauge rail, ice road, and barge, and (2) a
screening of routes associated with the reasonable modes. The BLM considered an alternative’s
effectiveness at satisfying the purpose and need, technical and economic feasibility, the practicality of the
alternative, and whether the alternative substantially duplicated others evaluated. Sections 2.3,
Alternatives Considered but Eliminated from Detailed Analysis, and 2.4, Alternatives Retained for
Detailed Analysis, describe these alternatives further.

2.3. Alternatives Considered but Eliminated from Detailed Analysis
This section describes BLM’s rationale for determining which modes and alternatives are not reasonable.

2.3.1 Modes Eliminated

The BLM examined suggested transportation modes. The BLM determined the following modes to be not
reasonable, so did not develop specific facility locations.

e Air (Airplanes/Helicopters). This mode would not provide surface access and would not adequately
support hauling mining equipment and heavy loads.
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e Air (Blimp/Dirigible). The BLM screened out this mode for the reasons given for air
(airplanes/helicopters) and because it involves additional speculation and risk related to relying on
technology untested for mining support in an Arctic environment.

e Rail (Elevated Rail). This mode is speculative and relies on technology untested in Arctic
environments. It would have very high construction costs, essentially building a rail bridge that would
be longer than 200 miles.

¢ Road (Seasonal Ice Road). This mode would not provide year-round surface access, and the BLM
determined it to be unreliable in the face of a changing climate. The BLM determined operations and
maintenance to be not reasonable or practical, requiring construction of more than 200 miles of new
ice road each winter.

e Water (Barge/Boat). This mode would not provide year-round surface access. Also, the examined
rivers would be too shallow for reliable seasonal access and/or would require dredging. The impacts
of dredging would also make this mode not practical for environmental reasons.

e Pipeline. The BLM screened out this mode because pipelines alone would not satisfy the project
purpose and need of providing surface access for large mining equipment and heavy loads.

Public Access Road versus Industrial Access Road. Scoping comments indicated many questions about
public use of the road. The BLM considered this as part of defining the final alternatives to carry forward
for analysis in this EIS.

AIDEA filed an application for a right-of-way (ROW) to construct a private industrial access road from
the Dalton Highway, crossing federal public lands managed by the BLM and the National Park Service
(NPS) to the Ambler Mining District (District). This road would be closed to the public. The BLM is not
considering issuance of a ROW for a public road, and a public road is not among the alternatives this EIS
analyzes. AIDEA’s SF299 ROW application expressly requests ROW for an “industrial-only road,” for
which access “would be controlled and primarily limited to mining-related industrial uses, although some
commercial uses may be allowed under a permit process” (DOWL 2016a).

The BLM determined that a public road would be outside the stated purpose and need. In addition, the
road would not be safe for general public use given the isolated conditions, narrow road/bridge design,
and large industrial truck traffic. Therefore, under Alternative A, B, or C, the road would be for industrial
access only, with commercial deliveries along the road possible, but not general public access. AIDEA
has clarified that staffed gatehouses would be in place at each end of the road. Appendix H (Indirect and
Cumulative Impacts Associated with the Ambler Road), Sections 2.2.1 (General Public Access) and 2.2.2
(Commercial Access Scenario), provide further detail about industrial and commercial uses. The Alaska
Department of Natural Resources, in its role as a cooperating agency for the project, has stated that it
must separately evaluate questions related to use of the road and restrictions on use and cannot commit at
this time regarding restrictions where the road would cross State of Alaska (State) lands.

Comments on the Draft EIS questioned the ability of the BLM and AIDEA to keep the Ambler Road
private and based such comments on the opening of the Dalton Highway to the general public after nearly
20 years of its northern end being open to industrial traffic only. The situations differ. The Alaska
Supreme Court in 1994 ruled that the ROW grant from the federal government to the State of Alaska was
for a “public road,” and that this “public road” intent was echoed in the Declaration of Policy in Alaska
law related to the Dalton Highway (AS 19.40), and that the DOT&PF had powers to govern use of the
road (close it, or open it to the public). See Turpin v. North Slope Borough, 879 P.2d 1009 (Alaska 1994).
The Ambler Road ROW grant is proposed specifically to be for limited access and not open to the public,
and it would not be under the control of DOT&PF. Therefore, the Dalton Highway situation is not a
precedent for a legal mechanism to open a future Ambler Road to the public. See further explanation in
Appendix H, Section 2.2.1.
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Road without Phasing. A concept for building the road without phasing from seasonal pioneer road
(Phase 1) to a year-round 1-lane road (Phase 2) to a 2-lane road (Phase 3) had been mentioned in scoping
and recurred in comments on the Draft EIS. The potential advantage of building a 2-lane road is
avoidance of the temporary disturbances associated with more than a single construction effort. However,
AIDEA’s application states that timing of construction of Phases 2 and 3 would be dependent upon the
amount of traffic and the need for the additional lane. It is inherent in a phased project like this that the
impacts associated with the later phases may never occur. The BLM determined that condensing Phases 1
and 2 would be reasonable as a potential mitigation measure that would apply to any of the 3 action
alternatives (i.e., not a separate alternative), but condensing all 3 phases would not.

Condensing Phases 1 and 2: 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 moderate 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 as compared to the
roadbed associated with Phase 1. A reduction in impacts related to permafrost 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
District. Therefore, consolidation of Phases 1 and 2 is identified as a potential mitigation measure in
Appendix N.

Condensing Phases 1, 2, and 3: Phase 3 requires longer culverts than the culverts needed for combined
Phases 1 and 2. Therefore culverts would be extended, in addition to additional disturbance associated
with widening the road footprint. The footprint for Phase 3, a 2-lane road, would be 60 percent wider than
the footprint for Phase 2. Mining operations in the District may never reach the level that the Phase 3 road
is needed. Even taking into account that requiring the applicant to commence Phase 3 (forgoing Phases 1
and 2) would reduce the number of construction periods from 3 to 1, the potential reduction in impacts
from fewer construction periods would not outweigh the increase in adverse impacts associated with the
larger footprint of Phase 3, especially considering that Phase 3 is not anticipated to be necessary in the
near term. It is also reasonable to assume that road technology and/or construction techniques for
permafrost conditions would only improve between now and the time Phase 3 would be needed. For these
reasons, it would not be prudent to proceed directly to construction of a 2-lane road.

2.3.2 Alternatives Eliminated

The BLM evaluated alternative routes associated with industrial road and overland rail modes—the only
modes determined to be reasonable. Roads and rail provide a surface transportation method that is
technically feasible and can satisfy the project’s purpose and need. These modes rely on proven
technology for supporting mining, including in the Arctic environment of the project area. The design
criteria for these modes are well understood. The BLM considered narrow-gauge rail but with the caveat
that narrow-gauge rail rolling stock could not freely interchange with the standard-gauge rail on the
existing Alaska Railroad.

The BLM considered the following road and rail routes, but determined them to be not reasonable.
Volume 4, Maps, Map 2-1, depicts these eliminated alternatives. The bullet points that follow provide a
brief summary of why alternatives were determined not reasonable. Appendix G provides additional
details.

e Original Brooks East Corridor (Road). The BLM determined that this alternative substantially
duplicates Alternative A and is not reasonable due to greater potential community impacts.
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e Rail to Dalton Highway (Along AIDEA’s Proposed Route). 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.

o Kanuti Flats Corridor (Road). Of the environmental factors measured during screening, this
alternative crossed more anadromous fish streams and affected more riparian acreage compared with
other alternatives. It would have similar community concerns as the Original Brooks East Corridor.
The BLM found it substantially similar to Alternatives A and B.

e Parks Highway Railroad Corridor (Railroad Connecting to the Alaska Railroad). Because of its
length, this alternative would have among the highest costs and environmental impacts. This
alternative would also have technical and practicality issues.

¢ Elliott Highway Corridor (Road). This is the longest road route examined and would require a large
bridge over the Yukon River. It is also the most expensive road route examined. This route would be
substantially duplicative of Alternative C.

e DMTS Port Corridor (Road or Rail). Capacity limitations at the Delong Mountain Transportation
System (DMTS) Port mean that this alternative would require building a new port. Because it would
not connect to a usable port, it does not have a rational end point for the project and therefore does not
satisfy the project’s purpose and need. The BLM also considered high costs and potential
environmental impacts.

¢ Road to Kiana/Barge (Kobuk River). The BLM eliminated this alternative because the Kobuk
River is too shallow; therefore, barging ore and supplies on this route would not be feasible.

e Cape Blossom Corridor (Road or Rail). Because it would not connect to a usable port, it does not
have a rational end point for the project and therefore does not satisfy the project’s purpose and need.
The BLM also considered high costs and potential environmental impacts.

e Selawik Flats Corridor (Road or Rail). Because it would not connect to a usable port, it does not
have a rational end point for the project and therefore does not satisfy the project’s purpose and need.
Environmental effects and practicality were also considerations. The BLM also considered alignment
variations on the Selawik Flats route suggested during scoping and found them not reasonable for
similar reasons.

e Cape Darby Corridor (Road or Rail). Because it would not connect to a usable port, it does not
have a rational end point for the project and therefore does not satisfy the project’s purpose and need.
The BLM also considered high costs, and environmental and practicality considerations. The BLM
considered alignment variations on the Cape Darby route suggested during scoping and found them
not reasonable for similar reasons.

2.4. Alternatives Retained for Detailed Analysis

2.4.1 Screening Results: Alternatives Retained

Based on screening analysis, the BLM determined that the following alternatives are reasonable and
retained them for additional analysis in the EIS. Volume 4, Map 2-2, depicts these retained alternatives.

Alternative A: AIDEA Proposed Route (Gates of the Arctic National Park and Preserve North) to
the Dalton Highway. This alternative is the Applicant’s proposed route. The alternative is generally
within an acceptable range for all screening criteria. Screening data indicated this alternative would be
constructible and less expensive than other alternatives. This alternative would have a logical terminus
(rational end point) connecting into the road and rail network to provide year-round access to existing port
facilities located to the south.
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Alternative B: AIDEA Proposed Alternative Route (Gates of the Arctic National Park and Preserve
South) to the Dalton Highway. This alternative shares much of its length with Alternative A, and
screening data indicated it is substantially similar to that route. Despite the similarities, the BLM retained
it because it provides a distinct route across Gates of the Arctic National Park and Preserve (GAAR) and
is consistent with the alternatives the NPS is evaluating in its Environmental and Economic Analysis.
Furthermore, although this alternative is identical to Alternative A in those areas where it crosses BLM-
managed lands, it merits treatment as a separate alternative in this EIS because the U.S. Army Corps of
Engineers (USACE) is a cooperating agency and the route is not identical across areas falling under
USACE’s jurisdiction.

Alternative C: Diagonal Route to the Dalton Highway. The BLM developed this alternative based on
scoping comments. The 332-mile route would entail more new construction than the other reasonable
alternatives but has a similar driving length from the District to Fairbanks. This alternative would have a
logical terminus (rational end point) connecting into the road and rail network to provide year-round
access to existing port facilities. Public comments during scoping showed some public support for this
alignment and the potential to benefit communities along its route. The BLM carried this alternative
forward for detailed analysis after considering all screening criteria, including meeting the project’s
purpose and need and environmental factors.

2.4.2 No Action Alternative

Under the No Action Alternative, the BLM would not grant a ROW easement, and no road would be
constructed or operated to the District. A No Action Alternative is required to be included in a National
Environmental Policy Act analysis. The No Action Alternative provides a baseline against which action
alternative impacts can be compared.

2.4.3 Features Common to All Action Alternatives

This section discusses the design and operational features attributable to the action alternatives.
Sections 2.4.5, Alternative A: AIDEA Proposed Route (GAAR North) to the Dalton Highway, through
2.4.7, Alternative C: Diagonal Route to the Dalton Highway, discuss specific routing and important
distinctions associated with each action alternative. Volume 4, Map 2-2, illustrates locations of some of
the features discussed below.

Proposed Road. The road under all action alternatives ultimately would be a 2-lane, 32-foot-wide, all-
season gravel road. Supporting infrastructure would include bridges, culverts, road maintenance stations
every 50 to 75 miles, vehicle turnouts, material sites, water source access roads, and airstrips. Appendix
A, Figures, Figure 2-1 shows a typical cross section of the proposed road.

Access. Under any of the action alternatives, road access would be controlled and primarily limited to
industrial traffic transporting large, heavy equipment; ore; and goods and supplies in support of mine
exploration, development, and operations. AIDEA has also requested that commercial access (for
deliveries of goods to local communities and residents) and access for emergency response be allowed
under a permitted-access process AIDEA would establish. The road would not be open to the general
public. Appendix H describes anticipated traffic (Table 2-5), the permit system, and use of the road
(Section 2.2).

Vehicles. The primary vehicles to use the road during operation would be trucks hauling mineral
exploration and development equipment and ore concentrate, as well as supplies (including fuel). AIDEA
is proposing a semi-trailer truck (WB-62 design) with 22,000-pound per standard axle loading and a
street-legal maximum width of 8 feet, 6 inches as the design vehicle (i.e., the vehicle to which roadway
design specifications are targeted). Other vehicles and equipment anticipated to use the road include
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pickup trucks, road graders and plows, and fuel delivery trucks. All trucks hauling ore concentrates would
be covered and sealed to prevent the release of ore concentrate, and trucks hauling 2 trailers of ore
concentrate (66 short wet tons) is the assumed typical configuration. Appendix A, Figure 2-2 depicts a
typical truck and container system.

Road Traffic Volumes. In its application, AIDEA indicated that total traffic, including fuel and other
supplies, would be up to 80 trucks per day (40 round trips) during production (DOWL 2016a). Based on
Appendix H, and extrapolated to include other mines, the project annual average daily traffic during peak
years could be 168 trips per day, year round, when other mines are in production. Double-trailer ore loads
on the Ambler Road would be split and become single-trailer loads for transport on the Dalton Highway
and other public roads. Appendix H describes anticipated traffic and use of the road.

Right-of-Way. AIDEA has requested a ROW with a 50-year term. The requested ROW would be

250 feet wide in most areas, although at bridge crossings and steep terrain, the width may need to be up to
400 feet to accommodate cut and fill slopes. ROW would also be needed for road maintenance stations
and access roads to these facilities. Most material sites likely would be addressed as material purchase
contracts with the land manager, although several would also be used for communications equipment and
storage. AIDEA would have legal and financial responsibility for managing road construction and road
maintenance and operations within the ROW; however, it is assumed AIDEA would procure road design,
construction, maintenance, and operation services through other parties. See Volume 4, Maps 2-3 and 2-4,
for the location of proposed maintenance stations and material sites.

Construction Phasing. AIDEA has proposed building the project in 3 phases. Road construction likely
would begin in support of mining exploration and would not be dependent on mine permits or approvals.
Phase 1 would construct a single-lane, gravel-surfaced pioneer road, typically 16 feet wide (including 2-
foot-wide shoulders) on a shallow roadbed. The Phase 1 pioneer road would be constructed over 2 years.
A winter construction access trail would be established during the first year, and the pioneer road would
be completed in the second year. Construction of the pioneer road would likely require year-round
activity. This phase would result in a road that would be used August to April, with restricted access
during spring and early summer to minimize roadway damage. Phase 1 would transition directly to Phase
2.

All proposed bridges would be constructed as 1-lane bridges (23 feet wide) in Phase 1 and would remain
as 1-lane bridges through all construction and operational phases. The majority of bridge construction
activities would take place in winter when rivers were frozen, facilitating temporary river crossings
during construction. Culverts placed in Phase 1 would be the length needed for Phase 2.

Phase 2 would reconstruct the pioneer road to be a 1-lane, gravel-surfaced roadway, typically 20 feet
wide, over a full-depth embankment (roadbed). Construction of Phase 2 is anticipated to take 2 years to
complete. This phase would result in year-round access but would likely be operated in only a single
direction at a time, with guided convoys of trucks traveling in 1 direction during certain hours and then in
the other direction at other times.

Phase 3 would be constructed once traffic volumes justified upgrading the road, anticipated to be
approximately 10 years after construction of Phase 2. Phase 3 would expand the road to 32 feet wide
(2 full lanes) by widening the then-existing Phase 2 footprint' and extending the culverts. The Phase 3

! Footprints used to calculate impacts in Chapter 3 (Affected Environment and Environmental Consequences) include areas of
cuts and fills for the project elements plus a 10-foot buffer around those limits for construction access, clearing, and other
temporary effects. A 10-foot buffer is a common buffer applied to road projects in Alaska. It represents an area of sufficient
width for construction equipment to operate. The buffer is not typically used along the entire alignment; therefore, it represents a
conservative estimate of the potential impacts. The impacts to the construction area are generally considered temporary.
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road would be an all-season gravel road with a design speed (i.e., the speed that roadway geometry would
accommodate) of 50 miles per hour. It is anticipated that sections would be posted for lower speeds and
actual operating speeds would likely be lower (particularly in Phases 1 and 2). Expansion of the Phase 2
road to Phase 3 is anticipated to take 2 years to complete.

Construction Camps. AIDEA has proposed construction camps to facilitate construction. AIDEA has
estimated each camp to be 5 acres, with room for a helipad, equipment and material storage, and
employee facilities (e.g., housing, food service). Construction would occur in both directions from these
camp areas (which would be spaced approximately every 40 to 45 miles), with equipment staged along
the road corridor. See Volume 4, Maps 2-3 and 2-4, for the location of proposed construction camps.

Construction Staging Areas. AIDEA has proposed that material sites would be used to provide
temporary staging areas for construction activities, although some separate staging areas would be
needed. Staging areas typically would be less than 1 acre and located within the footprint when required
outside of material sites. Additional temporary staging and construction areas would likely be required for
bridges, but would be within the proposed footprint.

Operations. It is anticipated that AIDEA would procure services of other parties to maintain and operate
the road using fees levied on mining companies. Operations would include controlling access,
maintaining security around the clock (including staffed gates at each end of the road and regular patrols),
and responding to emergencies. Access would be controlled, with no access by the general public,
including area residents. Access protocols for the road would be similar to those for the North Slope oil
fields at Deadhorse, where the Dalton Highway (existing, maintained public highway) terminates, but
permitted industrial users may continue on the industrial road network. AIDEA has proposed that staffed
gates would be located at each end of the Ambler Road and at other locations, if needed (Davis 2019). At
the east-end guardhouse, there would be space for an office, bathroom, small kitchen, and emergency
bunking accommodations. Personnel would be housed at the nearby maintenance station. AIDEA would
establish an authorization and training process, and anyone accessing the road (drivers or passengers)
would be required to take specialized safety training, have a very high frequency (VHF) radio, and carry
personal protective equipment. Only authorized and commercially licensed drivers would be allowed to
drive the road. AIDEA has proposed to adopt the wildlife interaction protocols used on its Red Dog Mine
road (DMTS) during operation of the proposed Ambler Road, which would include vehicles waiting
when caribou are nearby.

All drivers would be required to have 2-way radios and to report their positions regularly, likely hourly.
No commercial fueling stations would be established. Permanent road maintenance stations would have
fuel for maintenance equipment. The road operator would be required to have personnel trained in first
aid and emergency spill response at each maintenance station. All maintenance and security vehicles and
staffed facilities would be required to have spill response equipment.

During Phases 1 and 2, when the road is a single lane, most use is anticipated to be in a single direction at
a time and may include convoys of trucks moving in a single direction. In Phase 3, when the road is
widened to 2 lanes, bridges still would be 1 lane wide. Radio communication would coordinate traffic.
Mining companies are anticipated to need areas at each end of the road to stage convoys. At the eastern
end, this is assumed to be the maintenance station/material site located in that area, but could include a
new area established under mining company permits (i.e., separate from this road authorization). The
western end would similarly make use of a maintenance station or material site, or would be addressed
through mining company proposals and permitting.

Maintenance. AIDEA proposes that the road for all action alternatives would receive regular
maintenance, including grading, sanding, and snow plowing. The maintenance schedule would depend on
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the amount of traffic. As traffic grows, more wear and tear would occur, and maintenance would need to
occur more often. AIDEA estimates that 2 inches of gravel would be needed annually to maintain the
roadway and that dust control chemicals (palliatives) such as calcium chloride would be applied to reduce
dust emissions.

Fuel and Chemicals — Road Construction, Maintenance, and Operations. Small spills or drips at
fueling locations would be handled with standard best management practices (BMPs). Spills due to a
crash or other accident along the road would be contained as quickly as possible using response
equipment maintained on every operations and maintenance vehicle. Fuel would be stored in double-wall
tanks meant to serve as secondary containment to reduce spills. Fuel storage facilities would include spill
detection equipment. Tanks would be regularly inspected. BMPs would be employed for storage and
handling of chemicals for dust control, deicing, cleaning, vehicle maintenance, and other purposes.

Material Sites and Maintenance Facilities. AIDEA has proposed to develop material sites to obtain
gravel and riprap for construction and maintenance. Some of the material sites would be expected to be
developed into long-term roadway maintenance facilities. These long-term sites would house maintenance
workers and include landing strips. Most material sites would require access roads of varying lengths to
connect the borrow location to the proposed road. Additionally, side roads would be constructed to
provide access to water sources for road construction and maintenance activities. Appendix A, Figure 2-3,
illustrates a typical maintenance station facility. See Volume 4, Maps 2-3 and 2-4, for the location of
proposed maintenance stations and material sites.

Airstrips. Long-term road maintenance stations would each have an airstrip approximately 150 feet wide
and 3,000 feet long. These are spaced approximately every 70 miles. During construction phases, at least
weekly flights (1 to 2 per week) are likely to each airstrip to change out construction crews. Likewise,
during road operations, it is likely there would be 1 to 2 flights weekly to each airstrip/maintenance
station to change road maintenance and security crews. During construction of Phases 2 and 3, when the
road would be operating and also under construction, these 2 to 4 flights per week could occur to account
for both operation/maintenance and construction crew changes. Most flights likely would be by 9- to 12-
passenger aircraft (e.g., Cessna 208 Caravan). During construction, additional flights are likely to occur
by helicopter to construction camps and specific sites such as bridges. During road operations, in
particular, some crew changes might occur by van rather than by aircraft. These airstrips would be closed
and reclaimed at the end the road’s useful life, along with all project components. See Volume 4, Maps 2-
3 and 2-4, for the location of proposed airstrips.

Communications. Communications along the road would include a VHF 2-way radio system for security
of traffic on the road, a fiber optics line tied to the VHF radio system to enhance the radio system and
provide an internet connection to long-term maintenance stations, and a backup satellite system. The fiber
optic line would be within a 1.25-inch conduit and would be laid within the road embankment (i.e., there
would be no separate trench in native soils); directional drilling would be used to feed the line under
larger drainages. Some material sites and the maintenance stations would be sites for communications
equipment, including radio towers approximately 100 to 150 feet tall and satellite dishes approximately
10 feet tall. A small heated building at each site would house communications electronics. A generator
and 4,000-gallon diesel fuel tank would be located at communications facilities at material sites. At long-
term road maintenance stations, the communications system would be tied to the generator and fuel
source for the entire site. Communications sites would be located every 30 to 40 miles, and each would be
sited within the footprint of a material site or maintenance station. The radio towers and satellite
equipment would be installed during Phase 1 and the fiber optics line during Phase 2. Appendix A, Figure
2-4 illustrates proposed communications facilities.
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Funding and Costs. AIDEA is a State of Alaska corporation given separate corporate identity by statute
(Alaska Statute [AS] 44.88). AIDEA has its own authority to issue bonds, enter into contracts, and own
land rights without involvement or legal obligation of the State of Alaska. AIDEA’s funds are separate
from the State of Alaska General Fund. AIDEA indicates that no state General Fund dollars and no
federal funds would be used for construction. AIDEA plans to issue revenue bonds as a principal tool to
finance the construction of the project. These taxable bonds would be sold through private placements to
various potential buyers (e.g., banks, investment funds, high-net worth individuals, and others). In the
event that the project is not successful, the investors or bondholders who purchased bonds to finance the
project assume the risk of the project's revenues falling short. Additionally, AIDEA plans to pre-fund a
reclamation reserve fund with revenue bond proceeds to provide for adequate reclamation when removal
and reclamation occurs. AIDEA has separate bonding authority and a separate bond rating from the State
of Alaska. Bonds issued by AIDEA do not become a liability of the State and, therefore, would not affect
the State's bond rating. The bonds would be repaid by assessing annual fees on the users of the road
through a lease agreement. 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. Funding for maintenance and operations and ongoing
mitigation costs would be a pass-through charge to the mining companies using the road. Construction
costs for the full build-out of each alternative (Phase 3) are listed in Appendix C (Chapter 2 Alternatives
Tables and Supplemental Information), Table 1. Of the construction phases, Phase 1 is expected to cost
the most, because it would clear the way for other phases and all bridges would be installed in Phase 1.
Phases 2 and 3 would be expansions of the road embankment and would cost less.

Project Lifespan/Closure/Reclamation. The lifespan of the proposed road would be dependent upon the
success of exploration and extraction efforts within the District. AIDEA proposes to reclaim the road and
anticipates that would occur at the end of the 50-year ROW authorization, or when mineral exploration
and development activities in the District conclude (an extension of the authorization would require a new
review and decision by the BLM and other permitting agencies). Appendix H contains a hypothetical
timeline of road, mine, and reclamation activities. AIDEA proposes to submit a detailed closure and
reclamation plan for road project facilities as the time for closure approaches. This would be separate
from any mining closure and reclamation plans. The road and airstrips would be closed. AIDEA would be
responsible for road reclamation. In general, AIDEA proposes to remove all equipment and buildings
(including foundations); remove all culverts and bridges and reestablish natural channels (removing
bridge abutments, cutting off driven bridge piles below streambeds); and re-grade the embankments and
pads where necessary to approximate natural contours, and avoid erosion and seed bare areas. Airstrip
and maintenance station building pads (fill) would be removed and re-contoured to pre-construction
grades. Where not used in re-contouring, AIDEA has proposed that material from pads and the road
would be disposed of in former material extraction sites. Any material containing naturally occurring
asbestos (NOA) used in the embankments would be removed and capped with non-asbestos material.
AIDEA anticipates that all reclamation work would occur within the developed footprint of the road
project. Removed items would be re-used when possible (e.g. modular buildings), recycled when
economically feasible, and otherwise disposed of in existing permitted landfills outside the road corridor.
The land would revert to the full control and management of the underlying landowner. Monitoring would
occur to ensure reclamation goals, such as erosion control, were met. AIDEA indicates the entire road
would be closed and reclaimed in a single effort, with no segments remaining temporarily open, and that
insurance for the project would require 100 percent removal to ensure no lingering uninsured liability.
However, mining companies may request, from the underlying landowner(s), that some segments of the
road within the District stay open and revert to mining company control to allow their continued access
from the Dahl Creek airport or mining company airstrips to the mines for required water treatment and
monitoring activities, to be conducted potentially in perpetuity. These requests would require separate
environmental approval when and if the requests were made.
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2.4.4 Design Features Proposed by AIDEA

The following design features have been proposed by AIDEA as a means of minimizing or mitigating for
potential impacts. The design features would apply to each action alternative and would be implemented
across the entire length of each alternatives, regardless of land ownership.

General Responsibilities and Plan of Development

o AIDEA would submit to the BLM, separately or as part of the plan of development (POD), a
financing plan that indicated surety of the funding needed to build and operate the road according to
the POD. Indication of AIDEA’s financial ability to fund the project and its removal would be via
binding agreements with mining companies, project investors, or other funders, indication of the
ability to issue sufficient revenue bonds, and indication of acceptable financial instruments to ensure
road closure and reclamation. The financing plan would be submitted for review and approval before
final authorization to begin construction of any portion of the Ambler Road.

General Completion of Use (Restoration/Reclamation)

o AIDEA would prepare and submit for approval a detailed closure and reclamation plan that would
include (1) a plan for closure and reclamation of 100 percent of the road project, including the road’s
full length, and including removal of all related buildings, airstrips, material sites, bridges and their
abutments and piers, culverts, and communications equipment; (2) a timing and sequencing plan that
shows reclamation as a single effort for the entire road (even if undertaken over 2 or more seasons);
(3) a plan to dispose of all demolition scrap and debris outside the road corridor; (4) a plan for
disposal of embankment material not needed for restoring natural contours, including safe disposal
and capping of any materials that contain NOA and cleanup and disposal of any contaminated soils;
(5) an update to the project’s invasive species management plan; (6) an update to the project’s
stormwater pollution prevention plan, including detail regarding restoration of stream channels to
approximately natural courses with minimal harm to aquatic life; and (7) a post-reclamation
monitoring plan (e.g., for erosion, invasive plant species, use of the corridor for access).

o At the project’s outset, before final approval for construction, AIDEA would pre-fund a Reclamation
Reserve Fund or similar bonding instrument to the satisfaction of the BLM and other landowners
providing ROW grants for the road, to provide for adequate reclamation during the closure and
reclamation period.

Operations
o AIDEA would ensure personnel with current training in first aid were always present at construction
and maintenance camps.

Physical Environment

e Geotechnical field studies and detailed thermal modeling would be completed, and specific measures
to be incorporated in specific areas would be identified during final design after the alignment has
received approval from the appropriate federal and state agencies to control permafrost thawing.
Design features related to this mitigation would be determined during the design/permitting phase and
would be incorporated into ROW authorization and the permit.

e Cut slopes exposing ice-rich permafrost are particularly susceptible to erosion and would be stabilized
using a mat of riprap or porous, granular material placed on a geotextile fabric. The porous rock
material and geotextile fabric would be used to cover the exposed ice-rich soils and would extend to
the toe of the embankment slope, allowing water to flow through the subsurface soils beneath the
roadway embankment. Design features related to this mitigation would be determined during the
design/permitting phase and would be incorporated into ROW authorization and permit stipulations.

¢ Embankment thicknesses would be increased where permafrost is likely, and cut sections would be
avoided to the greatest extent practical to minimize permafrost exposure. Since permafrost
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degradation typically begins at the toe of the fill slope and spreads under the embankment, fill slopes
should be ideally as flat as possible (constructing benched berms alongside the embankment is a
common approach). During Phases 1 and 2, fill slopes at culverts would be flattened to provide
sufficient burial cover over the culverts to protect the pipes. The flatter fill slopes and more gradual
transition from the roadway embankment to existing ground would also help reduce permafrost
degradation at the stream crossings. Flattening the fill slopes would be weighed against the increased
footprint of the roadway. Design features related to this mitigation would be determined during the
design/permitting phase and would be incorporated into ROW authorization and permit stipulations.
Provisions for reducing permafrost degradation would be included in project design. Potential
methods for addressing permafrost concerns include embankment insulation, air convention
embankment, thermosyphons, sunsheds, snowsheds, or air ducts. For example, 6 inches of rigid
insulation board could be installed under culvert bedding material for increased insulation. Design
features related to this mitigation and associated monitoring requirements would be determined
during the design/permitting phase and would be incorporated into ROW authorization and permit
stipulations.

Snow would be plowed off the road shoulders and embankment slopes to facilitate dissipation of heat
out of the roadway embankment and reduce the likelihood of permafrost degradation. The operations
and maintenance BMPs covering snow plowing would be incorporated into the stipulations of the
ROW authorization and carried through into AIDEA's contract requirements for any road operator
hired by AIDEA.

Additional soil stability and erosion measures, such as riprap armoring and installation of erosion
control matting, would be incorporated in the design where conditions suggest erosion may be an
issue. Geotextile fabric would be placed beneath the riprap as appropriate to prevent migration of
fines out of the underlying soils into surface water flows. Design features related to this mitigation
would be determined during the design/permitting phase and incorporated into permit stipulations.
AIDEA would avoid the use of materials containing NOA to the greatest extent feasible. For the
purposes of this project, AIDEA has identified a threshold of 0.1 percent asbestos by mass as its
definition of NOA materials (DOT&PF’s regulations are specified for materials above 0.25 percent
NOA; however, AIDEA has committed to a lower threshold). If use of NOA materials cannot be
avoided, AIDEA would follow DOT&PF measures as allowed under 17 Alaska Administrative Code
97 and described in their May 14, 2015, regulations regarding the use of materials containing NOA.
Sufficient oil-spill-cleanup materials (e.g., absorbents, containment devices) would be carried by field
crews on all project maintenance and security vehicles.

Project design features that mitigate impacts to permafrost and hydrology would be incorporated
based on geologic and hydrologic studies to freely convey surface water across the road surface and
minimize impacts on groundwater flows. Design features related to this mitigation would be refined
during the design/permitting phase and would be incorporated into ROW authorization and permit
stipulations. See also Section 3.2.1, Geology and Soils, for further information about permafrost soils.
The planned construction of the road would use fill techniques with minimal cutting of native soils to
the maximum extent practical. Cut areas would be examined further during future design phases to
evaluate the risk of intercepting groundwater flows. High-risk areas would be mitigated by adjusting
the roadway profile to reduce or eliminate the required cut or by incorporating appropriate drainage
measures to collect and convey the exposed water. Design features related to this mitigation would be
determined during the design/permitting phase and would be incorporated into ROW authorization
and permit stipulations.

Bridges and culverts would be installed at all identified drainage crossings, including rills and
ephemeral channels, to maintain hydrologic connectivity, minimize changes to watershed basin areas,
and reduce the likelihood of water impoundment degrading permafrost. An adequate number of
culverts and/or bridges would be installed to maintain hydrologic continuity and existing drainage
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patterns within wetland complexes, ephemeral channels, and perennial stream channels. AIDEA
would evaluate the use of bridges versus culverts on braided streams to reduce impacts to the stream
and allow natural stream channel movement. Design features related to this mitigation would be
determined during the design/permitting phase and would be incorporated into ROW authorization
and permit stipulations.

The collection of upstream runoff in ditches would be minimized to reduce the effects of diverting
surface waters to adjacent drainage ways, maintain existing flow patterns and quantities, and reduce
the potential for permafrost degradation. Roadside ditches would only be used in limited cut areas
where permafrost presence is unlikely. The elevated (fill) aspect of the road is expected to avoid
impacts to shallow groundwater sources; if there are site-specific concerns about damming shallow
groundwater or wetting of the embankment, coarse materials would be placed at the lowest levels of
the embankment to facilitate groundwater movement across the system (see also Section 3.2.1,
Geology and Soils). Design features related to this mitigation would be determined during the
design/permitting phase and would be incorporated into ROW authorization and permit stipulations.
Culverts and bridges would be sized to adequately span (at a minimum) the bankfull width of the
natural channel to minimize changes to stream flow velocities during base and flood flows and to
maintain natural channel functions, such as sediment/debris transport and wildlife passage. Stream
banks would be stabilized at road crossings to minimize the potential for erosion and downstream
sedimentation. Design features related to this mitigation would be determined during the
design/permitting phase and would be incorporated into ROW authorization and permit stipulations.
All culverts determined by resource agencies as necessary to maintain hydrologic connectivity during
full build-out of the project (Phase 3) would be installed during construction of Phase 1. Length of
culverts installed during Phase 1 would be as needed for Phase 2. Design features related to this
mitigation would be determined during the design/permitting phase and would be incorporated into
ROW authorization and permit stipulations.

An adaptive management plan for monitoring, maintaining, and repairing culverts over the life of the
road would be developed, with Alaska Department of Fish and Game (ADF&G) and USACE input.
The plan would include documentation of culvert locations using a Global Positioning System, and
regular monitoring during culvert installation and through road operations. The plan would identify
corrective measures that would be taken if concerns are identified, and timeframes for those measures
to be implemented. Corrective measures may include additional culverts, increasing culvert sizes,
adding thaw lines, adding dead-man anchors, or other appropriate measures. The proposed
subsistence advisory committee (see design feature under Social Systems) would help in the oversight
of the plan and overall road operations and maintenance.

Design techniques would be employed during design phases to facilitate shallow groundwater flow
beneath the road embankment. Installation of multiple culverts in parallel, at a subsurface layer of
porous, rocky substrate, and subsurface drains/pipe are potential options. Design features related to
this mitigation would be determined during the design/permitting phase and would be incorporated
into ROW authorization and permit stipulations.

Riprap would be placed around the culvert ends at all phases of construction to protect and stabilize
the slope of the embankment, reducing erosion of embankment material and minimizing the risk of
embankment failure at the crossing during flood events. AIDEA would minimize the use of erosion
controls that use plastic and use 100 percent biodegradable materials to the greatest extent practicable.
Plastic materials used in sensitive areas would be removed once areas are stabilized. Geo-cells may
be considered for stabilization on steep slopes. Design features related to this mitigation would be
determined during the design/permitting phase and would be incorporated into ROW authorization
and permit stipulations.
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Design and construction of large bridges would employ measures to minimize effects on water flow
and fish migration. Specific design features related to this mitigation would be determined during the
design/permitting phase, and would include measures such as:
o Use of clean temporary diversion structures (e.g., Super Sack containers).
o Working in low-water conditions when the need for diversion and dewatering requirements are
lessened.
o Minimizing use of riprap by exploring bioengineering alternatives for bank protection and
stabilization.
o Placing pilings to allow for unimpeded river traffic.
o Restricting in-water construction during critical migration and spawning movements.
A stormwater pollution prevention plan would be developed for construction and would identify
BMPs to be implemented to reduce the potential for water quality impacts. BMPs also would be
incorporated for road operation and maintenance activities to minimize potential impacts on water
quality. Measures would include barriers to capture and filter stormwater at construction area
boundaries, stabilization of disturbed areas as quickly as feasible, designation of specific areas for
fueling, practices for drilling and driving piling and disposing of any drilling mud, and maintaining
equipment to reduce the potential for unintentional releases. The operating and maintenance BMPs
would be incorporated into the stipulations of the ROW permit and carried through into AIDEA's
contract requirements of any road operator hired by AIDEA.
Trucks hauling concentrate from the Ambler Mining District (District) to the Dalton Highway would
be required to use covered, sealed containers to prevent ore concentrate from escaping the haul trucks
and minimize the potential for impacts on streams from concentrate transport. The operating
requirement would be incorporated into the stipulations of the ROW permit and carried through into
AIDEA's permit requirements of any road user.
A spill prevention and response plan would be developed to guide construction and operation
activities. The plan would identify measures to reduce the potential for fuel spills, locations of spill
response materials, and training of construction and maintenance staff on spill response. AIDEA
would also develop a concentrate recovery plan similar to that developed at the Red Dog Mine to
address concentrate spills. Details of the plans would be incorporated into the stipulations of the
ROW permit and carried through into AIDEA's contract requirements of any road operator hired by
AIDEA.
All bridges would be designed to adequately convey at a minimum the 100-year peak flood without
damage to the roadway embankment or adjacent channel reaches. Scour characteristics of rivers at
bridge crossings would be evaluated to minimize long-term risk to bridge abutments and piers.
Culverts would be designed to convey at a minimum the 50- or 100-year peak flood depending on site
characteristics and perceived risk, as determined on a case-by-case basis. All stream simulation and
other moderate to major culverts would be designed to convey the 100-year peak flood, at a
minimum. Design features related to this mitigation would be determined during the
design/permitting phase and would be incorporated into ROW authorization and permit stipulations.
During design, culvert widths and bridge spans would be increased as needed, and/or overflow
culverts would be installed to improve floodplain connectivity and accommodate stream
characteristics to reduce the likelihood of damming or erosion. Overflow culverts, typically set at
higher elevations relative to the primary culvert, would be considered at stream crossings where
aufeis formation is probable. The overflow culverts would greatly improve the ability to keep water
flowing across the roadway and prevent erosion and damming should flow through the primary
culvert become impeded or blocked by ice. Overflow culverts also would be considered at stream
crossings where there is a high likelihood of large woody debris (e.g., fallen trees) blocking culverts,
based on the prevalence of timbered banks and active stream erosion upstream of the crossing.
Overflow culverts also would be considered at broad, active floodplains, especially where the main
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stream channel is poorly defined, to better accommodate hydrologic connectivity across the

floodplain. Design features related to this mitigation would be determined during the

design/permitting phase and would be incorporated into ROW authorization and permit stipulations.

During construction, AIDEA has proposed requiring contractors to use the following techniques to

reduce construction noise:

o Place stationary noise sources away from noise-sensitive locations.

o Turn idling equipment off.

o Drive equipment forward instead of backward, lift instead of drag materials, and avoid scraping
or banging activities.

o Use quieter equipment with properly sized and maintained muftlers, engine intake silencers, less
obtrusive backup alarms (e.g., manually adjustable, self-adjusting, or broadband sound alarms
instead of traditional “beep-beep-beep” alarms), engine enclosures, or noise blankets.

o Purchase and use new equipment rather than using older equipment. New equipment tends to be
quieter than older equipment due to new technology, improvements in mechanical efficiency,
improved casing and enclosures, and other innovations.

Dust palliatives would be applied to the gravel road to reduce the potential for dust. The University of

Alaska Fairbanks (UAF) Alaska University Transportation Center has been studying dust palliatives

for several years, and this project would incorporate the latest technologies for dust minimization and

mitigation based on UAF studies. Details of the plans would be incorporated into the stipulations of
the ROW permit and carried through into AIDEA's contract requirements of any road operator hired
by AIDEA.

Construction emissions would be minimized through use of standard BMPs related to dust

suppression, equipment maintenance, and other factors.

Biological Resources
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Fish surveys would be undertaken to assess whether fish are present in the rivers and streams in the
action area at various freshwater life history stages. The scope of the fish surveys would be
coordinated with ADF&G, U.S. Fish and Wildlife Service, and National Marine Fisheries Service
once a corridor has been approved. Results from the fish surveys would be shared with ADF&G for
nomination and potential inclusion in the Anadromous Waters Catalog.

Stabilization and restoration of sites disturbed during construction activities would occur in a timely
manner within the post-disturbance growing season as work is completed. Disturbed soils would be
stabilized and revegetated with native plant materials to reduce visual impacts and the potential for
soil erosion and sediment discharge. AIDEA would work with the Alaska Plant Materials Center and
the relevant land manager to develop a plan for obtaining native plant seed and/or cuttings to be used
for restoration and reclamation needs. Design features related to this mitigation would be determined
during the design/permitting phase and would be incorporated into permit stipulations.

Reclamation of the industrial access road and support facilities would be undertaken at the end of the
50-year term of the ROW authorization. A detailed reclamation plan is subject to land manager
approval and would be developed prior to the issuance of the ROW permit. Reclamation measures
would include removal of embankments, culverts, and bridges; re-grading the roadway to establish
more natural ground contours and drainage patterns; and revegetation of the area through seeding or
planting of native vegetation. Appropriate native plant materials would be identified in consultation
with the Alaska Plant Materials Center and each landowner. Design features related to this mitigation
would be determined during the design/permitting phase and would be incorporated into permit
stipulations.

In areas where the proposed roadway footprint requires the fill of wetlands and does not contain a
defined channel, minor culverts (less than 3-foot diameter) would be installed at approximately 150-
foot spacing to maintain hydrologic connectivity between bisected wetlands. Culvert spacing and
sizing would ultimately be determined during permitting based on additional design information.
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Design features related to this mitigation would be determined during the design/permitting phase and
incorporated into permit stipulations.

Measures to avoid wetland loss would include design efforts to minimize impacts to wetlands and
streams such as traversing upland habitats with less than 10 percent longitudinal grades; avoiding
sloughs, ponds, and lakes, typically by a minimum of 50 feet; locating river crossings at straight
sections; avoiding braided or multiple channels; and crossing rivers at the narrowest point feasible.
Other design minimization measures would include shifting the alignment to impact lower-value
wetlands and following existing roads or trails where possible.

If selected, AIDEA would evaluate whether the Alternative A corridor can be shifted any further
north to increase the distance from the Nutuvukti Fen. AIDEA would collect additional soils and
hydrology information along the road alignment in the fen area and evaluate additional measures to
further minimize effects on the fen. AIDEA would evaluate the potential to use porous fill materials
in this area to allow more groundwater to flow through the road embankment.

For waterways to be crossed with culverts and which are deemed to be fish-bearing, the design would
comply with ADF&G fish passage standards, which require prescribed velocities and capacities
among other design factors, to minimize and/or mitigate impacts to fish habitat from construction
activities and operations. Design features of each fish stream crossing structure would be determined
through coordination with the ADF&G during the design/permitting phase and incorporated into
permit stipulations to ensure structures are designed to maintain fish passage per the Fish Passage Act
(AS 16.05.841).

All perennial rivers and streams are assumed to provide fish habitat, and crossings of them would be
designed to provide fish passage. Crossings of well-established ephemeral channels likely to provide
fish habitat during seasonal flow periods would also be designed to provide fish passage. Fish passage
culverts would be designed and installed using stream simulation principles with embedded culverts
filled with substrate to replicate natural channel characteristics and function. Fish passage crossings
would be designed to convey the 100-year peak flood (1 percent exceedance probability). See Section
2.5.6 (Water Resources), Water — General, for additional culvert information. The design,
construction, and installation of all anadromous water crossings would comply with the methods and
recommendations in “Culvert Design Guidelines for Ecological Function, Alaska Fish Passage
Program” (USFWS 2020). All fish passage culvert designs would additionally comply with the State
of Washington stream simulation culvert width standards, which call for culvert widths of 1.2 times
bankfull width plus 2 feet. Design features related to this mitigation would be determined during the
design/permitting phase and incorporated into permit stipulations.

AIDEA would comply with ADF&G permit requirements for all in-water work in salmon streams,
including timing restrictions.

Construction on the pioneer road would comply with possible restrictions during bird nesting periods
in accordance with the Migratory Bird Treaty Act.

AIDEA would incorporate the abatement and wildlife interaction protocols used on the Delong
Mountain Transportation System into construction and operation of the Ambler Road. Details of the
operating plan would be carried through into AIDEA's permit requirements of any road user.

AIDEA communications protocol for road users would include coordination and notification to
drivers of currently observed animal patterns, including migration patterns, to increase awareness of
potential animal and vehicle conflicts. AIDEA would develop communication protocols in
conjunction with wildlife managers. The communication protocols would be carried through into
AIDEA's permit requirements of any road user.

AIDEA would adopt a caribou policy that AIDEA and all contractors and road users would make
every effort to ensure caribou are not disturbed in their efforts to cross the road. The operating policy
would prevent the free-flow of traffic on the Ambler Road whenever caribou are crossing or are in the
area. During times of caribou herd seasonal migration, the policy would allow for the closure of the
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road for several consecutive days. During such herd movements, AIDEA would monitor caribou
movement and maintain a log of herd movement based on location and numbers of animals. Records
would be maintained and shared annually with ADF&G and the Authorized Officer.

Social Systems

e AIDEA would operate the Ambler Road as an industrial access road not open to the general public
and would establish a road-use permit system to ensure authorized use only. AIDEA would maintain
a staffed gate at the Dalton Highway end of the road to regulate access only to authorized drivers. A
similar gate would be established near the western end, near the boundary of the District. The road
would not be open to general public use for any purpose or by any means, including vehicles, on foot,
or by bicycle, except for crossing the road at designated and safe locations. The BLM’s interpretation
of AIDEA’s proposal is that AIDEA would permit only (1) drivers on official mining business to and
from the District; (2) road construction and road maintenance personnel on official business; (3) the
road’s fiber optics and satellite communications system installation and maintenance personnel on
official business; (4) road construction and maintenance camp employees on official business; (5)
borough, state, and federal land management agency personnel or Native regional corporation
landowners’ land management or permitting personnel on official business for lands adjacent to the
road or within the District; (6) regulatory agency personnel on official business associated with
compliance, monitoring, inspection, or enforcement for the Ambler Road project or District
authorizations; (7) state and federal emergency response officials or crews (police, medical, fire) on
official business; and (8) commercial companies/drivers transporting goods or fuel for communities
near the road, including for private landowners whose parcels may not be directly adjoining or
associated with a named community (outlying Native allotments and similar private properties). None
of these classes of road users would be allowed to transport members of the general public as
passengers, whether for a fee or not, except those passengers on official business as stated above.

e Bridges would be designed to minimize impacts on river flow and allow continued navigation on the
river by watercraft that use each particular river, typically rafts, canoes, kayaks, and small motorized
vessels. Where commercial/industrial barges are possible, the bridges would be designed for passage
of tugs and barges.

e Kobuk River bridge design would consider aesthetics and incorporate design measures that minimize
visual impacts. This includes incorporating brush and willows into riprap areas or using geo-cells for
stabilization on steep slopes to reduce riprap and promote vegetation establishment.

e Revegetation of fill slopes with native seed, trees, and/or shrubs on topsoil could be used as a
mitigation technique to reduce the contrast between the gravel road and the existing forest. Design
features related to this mitigation would be determined during the design/permitting phase and would
be incorporated into permit stipulations.

e AIDEA would form a subsistence working group for communication and knowledge sharing. The
group would help determine where subsistence users would need to cross the road. The number and
extent of these crossings would be negotiated with the group. Ramps would be constructed in select
areas to aid such crossings if the subsistence working group determines that such construction is
warranted to mitigate impacts to subsistence.

2.4.5 Alternative A: AIDEA Proposed Route (GAAR North) to the Dalton Highway

Alternative A is a 211-mile alignment (25 miles traverse BLM-managed land), accessing the District from
the east, with its eastern terminus at Milepost (MP) 161 of the Dalton Highway. It runs almost directly
west to the District across primarily State-managed, BLM-managed, and GAAR lands. The corridor
traverses the south side of the Brooks Range, following a series of stream and river valleys oriented
roughly east-west, separating the Schwatka Mountains from a series of smaller mountain ranges and
foothills, including the Ninemile Hills, Jack White Range, Alatna Hills, Helpmejack Hills, Akoliakruich
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Hills, Angayucham Mountains, and Cosmos Hills. This route crosses GAAR farther north than
Alternative B (see Volume 4, Map 2-3).

2.4.6 Alternative B: AIDEA Alternative Route (GAAR South) to the Dalton
Highway

Alternative B is a 228-mile alignment (25 miles traverse BLM-managed land), with its eastern terminus at
MP 161 of the Dalton Highway. It follows the same alignment as Alternative A except it loops to the
south to pass through GAAR at a location that crosses less National Preserve land and is farther from the
Park and Wilderness boundary (see Volume 4, Map 2-3).

2.4.7 Alternative C: Diagonal Route to the Dalton Highway

Alternative C is a 332-mile alignment (274 miles traverse BLM-managed land), with its eastern terminus
at MP 59.5 of the Dalton Highway. It approaches the District from the southeast, primarily across BLM-
managed lands. From the Dalton Highway, the route crosses the Ray River and traverses the Ray
Mountains, then roughly heads northwest toward Hughes before passing through the Indian Mountains,
and then follows the Koyukuk River south. Just north of Hughes, the route continues northwest, crossing
the Hogatza River, traversing the Pah Valley, passing the Selawik National Wildlife Refuge, and
proceeding north past Kobuk to join the Alternative A/B alignment near the common terminus at the
south bank of the Ambler River (see Volume 4, Map 2-4).

2.4.8 Summary of Major Project Components for Each Action Alternative

The action alternatives have similar infrastructure features and would operate similarly. However, each
alternative has a different length and traverses different terrain, and therefore each has different numbers
of components and features. Appendix C, Table 1 summarizes major project components for each action
alternative.

2.5. Summary of Impacts

2.5.1 Approach to Summarizing Impacts of the Alternatives

The analysis presented in Chapter 3, Affected Environment and Environmental Consequences, documents
the affected environment and the anticipated impacts of Alternatives A, B, and C, and compares those
impacts to the No Action Alternative. Appendix C, Table 2 summarizes the impacts for each alternative.
This section describes and compares the effects of the alternatives in narrative form, focusing on those
key issues identified during public and agency scoping, through public and agency comments on the Draft
EIS, and in internal discussions at the BLM and with cooperating agencies.

The subsections below present impacts associated with the summary in Appendix C, Table 2, and provide
indication of the anticipated impacts’ likelihood of occurrence, magnitude, duration, and geographic
extent based on impacts discussions in Chapter 3. The definitions of the terms used are as follows:

Likelihood: Chapter 3 often addresses the likelihood of impact occurring by indicating the impact
“would” occur or “could”/“may” occur. In this summary, likelihood is expressed as follows:

e High: impact would occur or risk of occurrence is high
e Medium: impact may or may not occur
e Low: impact unlikely to occur

Magnitude: The magnitude of impact is based on context for each resource described in the Affected
Environment sections of Chapter 3 and the effect to the resource described in the Environmental
Consequences sections of Chapter 3. Where impacts are quantified, magnitude is indicated in part by the
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quantities presented in Appendix C, Table 2 and in multiple tables associated with Chapter 3. (These
tables appear in Appendices D [Chapter 3 Physical Environment Tables and Supplemental Information],
E [Chapter 3 Biological Resources Tables and Supplemental Information], and F [Chapter 3 Social
Systems Tables and Supplemental Information]).

Magnitude is related to the size of adverse or beneficial effect. An adverse effect is one that inflicts harm
so0 as to impair value, usefulness, or normal function. Benefits are the opposite—an effect that improves a
condition, adds value and usefulness, or enhances normal function. For the Physical Resources topics, this
typically would mean depleting a resource naturally available. If a resource were already impaired,
benefits would be repairing to a more natural state. Air quality, water quality, hazardous waste, and
acoustic environment issues typically overlap with biological and social issues, and thresholds are related
to biological health or human aesthetics. For Biological Resources, damage or improvement typically is
based on populations, not just individuals of a species. For Social Systems, damage or improvement is
based on effects to people, typically as groups or communities more than individuals, and to cultural
practices. Magnitude in the subsections below is expressed as:

o Large: Considering the affected environment described for the resource, the project would damage or
improve the resource. For biological and social topics, very large numbers of individuals or whole
populations/groups/communities would be affected.

e Medium: Considering the affected environment described for the resource, the project would create
measurable changes but not impacts clearly damaging (or clearly beneficial) to the resource. For
biological and social topics, individuals or whole populations/groups/communities may be affected,
but the effect would fall between Large and Small.

e Small: Considering the affected environment described for the resource, the project would create
negligible change, with little or no damage or improvement to the resource. For biological and social
topics, a few individuals within a population may be affected but populations/groups/communities
would not be affected or would be minimally affected.

Duration: The duration of impact in Chapter 3 is often expressed in terms of temporary impacts of
construction (a few years), or long-term impacts of road operation (most of the 50-year term of the
proposed ROW grant), or longer, which is effectively permanent. Duration is abbreviated in this summary
as follows.

Permanent: beyond the 50-year term of the road ROW

Long: for most or all of the 50-year term of the road ROW

Moderate: intermediate duration

Short: temporary—during construction or reclamation, or similar limited time, or 1-time effects

Extent: Extent of impacts often is expressed in maps associated with the various resources. More than 30
maps in Volume 4 help to show the extent of impacts, and other maps appear in Appendix H and in the
technical reports in other appendices, such as the Subsistence Technical Report (Appendix L). The extent
of impact is summarized in the subsections below as follows:

e [Expansive: the project area mapped and described in the EIS as well as areas beyond, such as the
ranges of caribou migration or subsistence hunting

e Large: covering large parts of the project area

e Medium: Limited to 1 or more distinct parts of the project area not necessarily associated with the
road corridor

e Small/Narrow: limited to little more than the road ROW/permitted use areas

e  Minor: site-specific or limited to small portions of the permitted use area
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The closest definition that appeared to apply was used, based on the best professional judgment of the EIS
preparers. Note that most impacts discussed are considered adverse impacts, but beneficial impacts are
anticipated also. The same terms are meant to apply to beneficial effects as to adverse effects. As this is a
summary, reviewers are encouraged to read the body of the EIS and supporting appendices for additional
context and detail.

In the following subsections, material provided by the USACE as a cooperating federal agency is
included where it best fit the organizational structure of this document. The USACE material is from
preliminary considerations regarding a required USACE finding of which alternative may be the least
environmentally damaging practicable alternative (LEDPA).

2.5.2 Overall Considerations

In general, Alternatives A and B share an alignment across the project area except at GAAR. Alternative
B is 17 miles longer than Alternative A. Alternative C follows an almost entirely separate alignment,
crossing different terrain and running approximately 50 percent longer (332 miles) than the other
alternatives. While the driving distance to Fairbanks would be similar, the longer road construction length
means correspondingly greater acreage of impacts to vegetation, wetlands, and wildlife habitat; greater
impacts to streams; and greater uses of various tracts of (almost exclusively) public or Native corporation
lands. Alternative C also would have greater effects on the Ray Mountains Herd (RMH) of caribou and on
moose as well as greater involvement with discontinuous permafrost. Alternatives A and B could have
greater effects related to sheefish habitat, the Western Arctic Caribou Herd (WAH), and use of material
containing NOA. Alternative A would cross the National Preserve (NPS-managed lands) for 26 miles.
Alternative B would cross the National Preserve for 18 miles. Alternative C would not cross the National
Preserve. Multiple commenters have noted that, whether park land, multiple-use federal or state land, or
Native corporation land, the area as a whole is minimally developed and has value as a large, intact
portion of arctic/subarctic wildlife habitat, subsistence-use area, and tourist attraction. This value would
be reduced if divided by the presence of a road. In general, the road would be the first road into this area,
regardless of alternative, and many impacts would have a larger incremental effect than similar impacts in
an area that already had roads. Besides direct fill in wetland and upland vegetation habitats due to road
construction, vegetation and animals near the road would be affected by road dust, noise, movement of
vehicles, light or shading (at culverts and bridges), and potential spills of pollutants from truck traffic.

2.5.3 Geology and Minerals

The following summarizes Section 3.2.1. Construction could hasten thawing of permafrost in localized
areas and could damage natural topography and alter water flows and vegetation patterns. This is
somewhat more likely under Alternative C than under Alternatives A or B, because Alternative C crosses
more discontinuous permafrost where the temperature of the permafrost is already closer to the thaw
point. All action alternatives cross areas of NOA and rock that can generate acidic runoff when disturbed,
although Alternative C crosses less area of known high NOA potential. Either can be harmful to the
environment and human health. AIDEA has committed to avoiding the use of materials with NOA to the
greatest extent feasible and to following State guidance for use of gravels containing NOA in construction
projects if unavoidable (see Section 2.4.4).

The project area is more subject to NOA than many other areas. The project footprint for Alternative A
would have less area with known potential for NOA compared to Alternative B (396 acres versus 733
acres; see Table 2 in Appendix C). Alternative C would have substantially more area in the project
footprint with known potential for NOA compared to Alternative A or B but no potential in the high
category.
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Under any alternative, a road would induce the development of valuable minerals at the District for
delivery to market. Removal of valuable minerals would be a likely, large-magnitude, permanent impact
in an area of medium extent.

Regarding asbestos, design commitments and mitigation measures to avoid cuts for road construction, to
avoid the use of NOA-containing gravel materials, to require the capping of surfaces with non-NOA-
containing materials, and to implement an enforceable dust control plan should minimize NOA-content
within the road surface and road dusts. Airborne minerals with NOA would present greater risk of
prolonged asbestos exposure to construction workers and vehicle drivers using the road. Overall, NOA
would likely be a medium-magnitude, long-term impact over a small/narrow area. Since small asbestos
fibers may remain suspended in air for long periods of time and carried long distances by wind or water
before settling, for residents of project area communities may experience small-magnitude, long-term
NOA impacts over a medium area. Regarding permafrost, construction would exacerbate thawing of
permafrost. The effects of the road would be likely, medium-magnitude, permanent impacts in minor
areas.

2.5.4 Sand and Gravel Resources

The following summarizes Section 3.2.2. Project construction and maintenance would use millions of
cubic yards of construction-grade gravel and rock, requiring disturbance at more than 40 sites under any
alternative. Additional material would be used annually for road maintenance. Alternative B would
marginally have more material sites encompassing a larger area than the other alternatives. However,
Alternative C would require substantially more gravel resources because it is a longer alternative. It has a
similar number of identified material sites as the other alternatives, meaning each would be larger or
deeper. The use of these resources would be a high-likelihood, medium-magnitude, long-term impact over
a minor area.

2.5.5 Hazardous Waste

The following summarizes Section 3.2.3. Road construction and operations would include fuel handling.
As a mining access road, road use would include transport of chemicals used in mining, liquefied natural
gas, the mined ore, and other toxic materials. Toxic spills and dust are likely to occur at a small scale
under any action alternative. Large spills or releases (e.g., truck rollover) could occur and damage
adjacent waterways and habitat. Alternatives A and B would be shorter new gravel roads than Alternative
C, and thus, would generate less dust and less runoff from the new road and would have 3 maintenance
stations versus 5 (sources of solid and human waste and potential sources of spills and leaks). A portion
of the total driving distance to Fairbanks would be on the Dalton Highway (Alternatives A and B would
use more than Alternative C), which is an established and maintained road. However, the total driving
distance from the District to Fairbanks would be substantially similar for all action alternatives, so based
on miles traveled, the risk of spills from traffic would be barely distinguishable. Large releases that could
have large impacts to vegetation, fish, birds, mammals, and people would be low-likelihood impacts with
generally medium duration, large magnitude, and medium extent. Small releases would be expected to
occur despite best practices during fuel transport and handling and would be high-likelihood, short-or
medium-duration impacts with small magnitude and typically minor extent. A toxic release of a relatively
small amount of substance could lead to a larger impact if it occurred directly into flowing water and
before a response could be mounted.

2.5.6 Water Resources

The following summarizes Section 3.2.5. Ice road, bridge, and culvert construction; gravel extraction;
gravel placement; water withdrawal; and wastewater discharge would affect water bodies. Water quality
and water flows would be altered along the corridor compared to current, mostly natural conditions.
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Culverts would provide for primary flows beneath the roadway embankment but would have impacts to
the natural hydrology. Dispersed overland flow would be concentrated into distinct flow channels leading
to the culverts. Changes in water depth and velocity could result in changes in erosion or sedimentation,
ponding, or channel migration. BMPs and other measures would be stipulated to minimize impacts (see
Section 2.4.4 and Appendix N), but these would not eliminate impacts. Effects would be similar across
alternatives, but Alternative C would cross more streams and fill more than double the floodplain area.
Based on stream crossings requiring moderate and larger culverts or bridges, Alternative B would cross
the fewest streams (50) and overall would be similar to Alternative A (63) and far fewer than Alternative
C (523). Minor culverts, which would be used to cross small streams and for hydraulic connection in
wetland areas, would number 2,869 for Alternative A; 3,155 for Alternative B; and 4,076 for Alternative
C. See Appendix C, Table 1. Alternative A would cross fewer miles of floodplain (4.6 miles) compared to
Alternative B (5.4 miles) and Alternative C (53.6 miles). The impacts to water resources would be high-
likelihood, long-term (sometimes permanent) impacts of medium magnitude and small/narrow extent.

2.5.7 Acoustical Environment

The following summarizes Section 3.2.6. Road construction and operation would create new sounds from
vehicles, aircraft, and generators at maintenance stations and communications sites and from traffic along
the length of the road. Except for some aircraft, summer boat traffic on larger rivers, and winter
snowmobile traffic in a few areas, the project area has principally natural sounds. Longer alternatives (C)
would create new sounds in more new places. Alternatives A and B would cross GAAR and the Kobuk
Wild and Scenic River (as allowed in ANILCA 201(4)(b)) and would run near the designated Wilderness
boundary, all managed for natural soundscape. Alternative A would impact a larger area within GAAR
and would be located closer to the designated Wilderness boundary than Alternative B. Alternative C
would avoid these sensitive areas. The indirect effects of induced mining also would create new industrial
sound in a mostly natural soundscape. Acoustic changes related to the road project would be high-
likelihood, long-duration, medium-magnitude impacts over a small/narrow area, except that aircraft
would affect a somewhat larger area. Alternatives A and B impacts would be large magnitude at GAAR
because of the sensitivity of management and of the many users in that area. Mining noise would be
similar but additional, covering an additional area (see maps) and likely including construction-type
sound levels for a longer duration (decades).

2.5.8 Air Quality and Climate

The following summarizes Section 3.2.7. Air quality would be altered along the corridor compared to
current, mostly natural conditions. No alternative would be expected to generate emissions of air
pollutants, including dust, at levels that would approach or exceed national or Alaska ambient air quality
standards (see Section 3.2.7), although quantitative modeling was not performed. However, all
alternatives would result in emissions due to combustion for operating vehicles (see multiple tables in
Appendix D), heating maintenance camps and buildings, and generating power at maintenance camps and
for communications facilities. All would generate dust; asbestos and other toxins could occur in dust and
be hazardous to those people commonly on the road. Emissions include those known to be harmful to
human health in sufficient concentration and to contribute to climate change (see Section 3.2.7).
Construction emissions for Alternative C would be nearly 50 percent larger than Alternative A,
commensurate with the longer length of construction, and during road operations it would produce more
dust overall, because the portion of mining-related traffic on the gravel Ambler Road would be longest.
However, for emissions associated with transport of ore from mines to port by truck and rail, Alternative
C would result in somewhat less overall tonnage of greenhouse gas (GHG) emissions than Alternatives A
or B; although, the differences are not large (see Section 3.2.7). Alternative C also would avoid GAAR,
which is managed to maintain natural air quality, while Alternatives A and B would not. See Appendix C,
Table 2 and multiple tables in Appendix D. Changes to general air quality are expected to be high-
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likelihood, small-magnitude, long-duration impacts over a small/narrow area. The contribution of GHG
emissions from the project to climate changes would be very small on a global scale. GHG emissions
would be high-likelihood, small magnitude, long-term contributions to climate change effects of
expansive (global) extent. Changes particularly to visible air quality due to dust would be of medium or
greater magnitude where visible in and near GAAR because the area is managed for natural air quality
and visual aesthetics and the sensitivity of users in this area.

2.5.9 Vegetation and Wetlands

The following summarizes Section 3.3.1. All alternatives pass through areas with wetlands, and
constructing a road would eliminate both upland and wetland vegetation. Appendix C, Table 2 presents
multiple measures of impact of the road project on vegetation and wetlands. In general, the longer the
alignment, the bigger the footprint and consequently the greater the loss of or effect on vegetation and
wetlands and their functions, including habitat for wildlife, flood attenuation, and permafrost insulation.
Alternative C typically would have effects of 50 percent or more than those of Alternative A. The effects
of Alternative B would be intermediate but closer to Alternative A. Alternative A would permanently fill
2,079 acres of wetlands, Alternative B would permanently fill 2,416 of wetlands, and Alternative C would
permanently fill 3,890 of wetlands. Alternative A would have fewer temporary and indirect effects
(fugitive dust impact) to wetlands compared to Alternatives B and C. Alternative A would pass within
0.25 mile up-gradient of a rare wetland, the Nutuvukti Fen, creating a risk of pollutants entering the fen.
Alternative B would pass down-gradient, while Alternative C would be located far from the fen. Overall,
losses and damage to wetlands and vegetation would be high-likelihood, small- to medium-magnitude
impacts of long or permanent duration and covering a small/narrow area along the road corridor. See also
Section 2.5.6, Water Resources.

2.5.10 Fish and Amphibians

The following summarizes Section 3.3.2. The road would impact fish habitat and alter free fish passage
based on likely changes to channels, flows, sedimentation, and other changes to the water resource caused
by culverts, bridge piers, alteration of surface and subsurface flow patterns, and other effects. Non-point-
source pollutants in runoff and from dust as well as spills or leaks of toxic material could affect fish
health and could damage spawning and rearing habitat. There are few known sheefish spawning areas in
Alaska, and two are in the project area. Alternatives A and B would cross multiple streams upstream of
these spawning areas, with Alternative B closest at 7 miles upstream. Alternative C would cross
downstream of these spawning areas. In general, Alternative C would cross approximately 6 times more
streams known or assumed to be habitat for anadromous fish, such as salmon, than would Alternatives A
or B (270, versus 40 and 43 for Alternatives A and B) and would therefore have more potential for
impact. Salmon and sheefish spawning grounds could be affected by a toxic spill (see also Section 2.5.5,
Hazardous Waste).

Changes from direct loss of habitat, such as the road or materials sites resulting in fill or excavation in
wetlands used as fish rearing habitat, along with effects of road dust and general road runoff on adjacent
water quality, would be high likelihood, large magnitude, long-duration impacts of a small/narrow extent.

Changes related to culverts and bridges that would channel sheet flow, impound water, change water
velocities and erosion/sedimentation patterns, and possibly change the local relationship of ground water
and surface water would affect fish movement and degrade the quality of habitat. These would be high-
likelihood, large magnitude, long duration impacts of a minor to small extent.

Particularly with mitigation in place, spills and leaks may be high likelihood and may be of short- to long-
duration but would be small magnitude and of minor extent. While the likelihood is low, there is potential
that direct activity associated with the road or indirect activity associated with the mines could result in
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toxic releases sufficient to eliminate or damage populations of fish downstream (see Section 3.3.2), with
the Kobuk River drainage at greater risk than the Koyukuk drainage, because both the road and mines
would occur in the Kobuk drainage. A catastrophic spill or discharge of toxic material directly into fish
habitat would be a low-likelihood, large-magnitude impact of potentially long duration and medium
extent.

2.5.11 Birds

The following summarizes Section 3.3.3. The impacts from the road project on birds would include
alteration of terrestrial and aquatic habitat, disturbance and displacement of birds, and injury or mortality.
The types of potential effects would be similar for each alternative, with different areas affected.
Alternatives A and B would have nearly identical impacts and somewhat more uniform habitat types.
Associated with a substantially larger project footprint, Alternative C would affect more habitat than the
other alternative. Along Alternative C, these would include areas noted for richness of waterfowl species
and more alpine habitat areas than the other alternatives. Overall, changes to bird populations and bird
habitat would be high-likelihood, small- or medium-magnitude, long-duration impacts over a
small/narrow extent.

2.5.12 Mammals

The following summarizes Section 3.3.4. The road project would fragment wildlife habitat. This has been
of most concern among public and agency commenters for the WAH, which migrates from the North
Slope to the Seward Peninsula across the project area. Appendix C, Table 2 reports acreages of different
caribou habitats lost for the WAH and RMH. Only Alternative C would affect the much smaller and non-
migratory RMH, as well as the WAH. Alternative A would impact less WAH caribou habitat (4,161
acres) compared to Alternative B (4,775 acres). Alternative C would impact 4,120 acres of WAH habitat.
For all alternatives, approximately half of the habitat loss would be from peripheral habitat. Alternative C
would use approximate one-third the area of migratory habitat (419 acres) compared to Alternatives A
(1,287) and B (1,347). The presence of a road and road noise could affect caribou migration patterns and
movements of other animals. Changes in migration could alter where caribou spend their winters and
summers; affect energy expenditure of the animals; and, with other herd pressure from other
developments and climate change, could affect calving and survival rates (see Section 3.3.4). AIDEA has
committed to implementing measures that would require drivers to stop and wait when caribou were on or
near the road, and to report caribou movements (Section 2.4.4). Alternative C would affect more area
moose habitat than the A/B alignment. The road project also would be expected to result in vehicle-
animal collisions, changes to predation patterns, and other disturbance and displacement for most
mammals using habitat the road would pass through.

Overall, changes to mammals and their habitat would be high-likelihood, medium-magnitude, long-
duration impacts, mostly in an area of small or medium extent but for migrating caribou could affect an
expansive area beyond the specific project area. See also Section 3.3.4. Population-level effects to caribou
are less likely but could be large-magnitude effects. There are many unknowns about most mammals
other than caribou in the project area; uncertainty means impacts could be lower or higher.

2.5.13 Land Use/Land Management

The following summarizes Section 3.4.1. The alternatives all principally would cross public lands of the
state and federal governments, and also Native corporation lands (Doyon and NANA corporations).
Appendix C, Table 2 presents acreages by land owner. Alternatives A and B would affect a much higher
proportion of State land than Alternative C, which would affect more than 5 times the acreage of federal
land. All alternatives would cross many hundreds of acres of Native corporation lands, with Alternative C
using nearly 50 percent more Native corporation lands than Alternatives A or B.
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Congress established the GAAR explicitly allowing for a road to the District. GAAR is a specially
designated unit of federal public land managed generally for conservation purposes. GAAR is managed to
protect its wild and undeveloped character and to provide continued opportunities for subsistence
activities. No alternatives would enter GAAR’s congressionally designated wilderness. Alternatives A
and B would cross the National Preserve and the Congressionally designated Kobuk Wild and Scenic
River as allowed by Congress in ANILCA, and Alternative A would parallel the wilderness boundary
close enough to be seen from higher elevations of the wilderness area. Alternative A would run 27 miles
within the Preserve and would be approximately 0.5 to 3 miles south of the wilderness area. Alternative A
would be approximately 0.25 mile north of Nutuvukti Lake and would largely avoid Walker Lake, which
is located approximately 4 miles to the north of the proposed road. Alternative A would cross the Kobuk
Wild and Scenic River. Nutuvukti and Walker lakes are popular fly-in locations in the park, with Walker
Lake the primary start location for float trips down the Kobuk River, but visitation is light (See Section
3.4.3, Recreation). Alternative B would run 17 miles in the Preserve, would be 6 miles or more south of
the wilderness boundary, and would cross the Kobuk Wild and Scenic River farther downstream.
Alternative B would have minimal or no impact to the viewshed or sounds in the Nutuvukti and Walker
lakes areas. Alternative C would avoid GAAR entirely and would be more than 30 miles from the
wilderness boundary. Under ANILCA 201(4), Congress stipulated (1) the U.S. Department of the Interior
“shall permit...access” for surface transportation to the Ambler Mining District across the Preserve and
(2) the Preserve “shall be managed...to maintain the wild and undeveloped character of the area,
including opportunities for...solitude.” While such a road would be intended under number 1, it would be
developed under number 2. Alternative A would have the greatest overall impact to visitor experience in
the park and wilderness values largely because of viewshed and noise impacts at Nutuvukti Lake, the
wilderness boundary, and to a lesser extent at Walker Lake. The NPS has the primary responsibility for
requiring measures that would result in a reduction of impacts to noise and viewsheds in the Preserve.
Examples of possible minimization measures are reduced truck speeds and vegetation buffer plantings in
select areas.

Overall, the project would separate out certain land-use rights and assign them to AIDEA for the 50-year
term of the ROW. This would alter land management under those rights in the narrow ROW. Under any
alternative, the overall effects to land ownership would be minimal; underlying ownership would remain
and all land rights would revert to the underlying owner at the time of road closure. Changes to
management mostly would be high-likelihood, small-magnitude, long-duration impacts over a
small/narrow area.

2.5.14 Transportation and Access

The following summarizes Section 3.4.2. The alternatives would be 211 (Alternative A), 228 (Alternative
B), and 332 (Alternative C) miles long. Under any alternative, the project would create a new
transportation facility in an area without existing road access. While this would substantially change the
ability to travel by vehicle in the project area, the road would be an industrial mining road and not an
addition to the system of public roads. The project also would result in 3 (Alternatives A and B) or 5
(Alternative C) new airstrips. These would be for AIDEA’s use only and would not provide for new
general public access via air. The road and airstrips would be closed and removed at the end of the ROW
authorization. Appendix C, Table 2 reports the total driving distance to Fairbanks, which is very similar
among the alternatives, and total transport distance to a port, assuming the Port of Alaska in Anchorage as
the destination. Appendix C, Table 2 also reports anticipated mining-related average daily traffic, which
would be identical across the action alternatives. Alternatives A and B would increase traffic by up to 238
trips per day on 161 miles of the Dalton Highway. Alternative C would equally increase traffic, but on 59
miles of the Dalton Highway. Connection of communities to the Ambler Road is predicted to occur at
Kobuk under all alternatives and is considered reasonably foreseeable by road, year-round trail, or winter
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trail at Shungnak, Ambler, Bettles, and Evansville under Alternatives A and B, and at Shungnak, Ambler,
and Hughes under Alternative C. This would allow any community that decided to connect to transport
goods and fuel via commercial transporter at lower costs than air transport. The spur roads may be open
to the public, but the Ambler Road would be open only for permitted commercial transporters. Changes to
transportation would be high-likelihood, medium-magnitude, long-duration effects over an expansive
area,

2.5.15 Recreation and Tourism

The following summarizes Section 3.4.3. Recreation and tourism are closely related to wilderness
characteristics in the area. Opportunities for solitude would be affected whether backpacking, rafting,
fishing, or hunting by floatplane or motorboat, or going to traditional fish camps from nearby
communities. Tourism could be affected by a change in the reputation of the area from road-free to
having a road, but the overall rate of tourism is not expected to drop as a result of the road. Many
recreational trips begin in GAAR and involve floating out of the Brooks Range to downstream
communities or places where aircraft can get in to fly people out. Visitors would pass under Alternative A
and B bridges midway through their multi-day trips, often trips that started on a designated wild and
scenic river (designations end where the rivers flow out of GAAR). Visual and noise impacts would affect
the experience. See also Section 2.5.13 (Land Use/Land Management) regarding GAAR management.
The Ambler Road itself is not expected to generate new recreation and tourism opportunities or access
because it would not be open to the general public or tour operators. Two existing fly-in lodges that
market their remote locations would be near the Alternative A and B alignments, and the visitor
experience could be affected. However, the lodges and communities may have potential for commercial
delivery of materials and supplies by road, likely for transfer by snowmobile or boat to their end
destinations. Alternative C would traverse less sensitive recreational areas but over a longer distance and
would affect more rivers that see motorized boat transportation for all purposes, including recreational
fishing, hunting, and camping. Dalton Highway recreation and tour traffic and facilities (e.g., waysides)
would experience a substantial increase in truck traffic during peak years of mining district development,
and Alternatives A and B would affect 100 miles more of the Dalton Highway than Alternative C.
Overall, changes to recreation and tourism experiences would be high-likelihood, medium-magnitude,
long-duration impacts over an area of large extent.

2.5.16 Visual Resources

The following summarizes Section 3.4.4. The visual environment would be substantially changed from
principally undeveloped forest, tundra, mountains, and rivers to an industrial corridor with contrasting
lines, forms, colors, textures, and lights. The road would be readily apparent from the air, higher elevation
vantage points, and in foreground views when approached. Much of the area has had a visual inventory
by the BLM, and Alternative B would cross the most Class II lands (the most visually valuable in the
area), at 107 miles. Alternatives A and C would cross 107 and 76 miles, respectively. This does not
include GAAR lands. Overall, the project area is sparsely inhabited and not heavily traveled, so no mass
of viewers would be affected, and only GAAR is managed specifically to preserve a natural visual
environment (the road also is allowed in GAAR under ANILCA). However, those people who do use the
area are likely to be sensitive to visual changes, particular on river floating corridors and within GAAR.
Therefore, while Alternative C would affect a larger area, the visual effects may be greater for
Alternatives A and B, and particularly for Alternative A, which runs within an area that would be visible
from vantage points within Congressionally designated wilderness. Overall, visual changes would be
high-likelihood, large magnitude, long-duration impacts over a small to medium extent.
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2.5.17 Socioeconomics and Communities

The following summarizes Section 3.4.5. Social impacts, including those to subsistence and communities,
would be of the same type for all action alternatives. However, different communities would be affected
depending on the alternative. All action alternatives would affect Kobuk, Shungnak, and Ambler, with
direct road connection to Kobuk anticipated to develop and changes related to less expensive delivery of
fuel, groceries, and construction materials likely. Alternatives A and B would be more likely to affect
Bettles and Evansville, while Alternative C would be more likely to affect Hughes (with a future road or
year-round trail connection anticipated to develop from Hughes to the proposed Ambler Road). Alatna
and Allakaket lie between the Alternative A/B and Alternative C alignment and likely would be affected
by any action alternative, but to lesser degrees than closer communities. Communities could benefit from
road construction and maintenance jobs, and ultimately from new mining jobs. Because of its longer
length and higher cost, Alternative C would generate more construction, operations, and maintenance
jobs. Appendix C, Table 2, summarizes jobs, and detail is provided in tables in Appendix E. The cash
income from jobs would help individuals and community economies, and could encourage people to
move back or stay in the region due to employment opportunities, but also could result in migration to
urban areas. For communities connected to the Amber Road infrastructure, public health could be affected
in communities closest to the road both by (1) emergency medical access via road and enhanced medical
internet access (telemedicine), and (2) easier access to non-traditional foods and other more-easily
imported items that negatively affect health. See also Public Health in Section 3.4.5. Statewide and
regional economic benefits from jobs and payments to governments and Native corporations would be
high-likelihood, large-magnitude, long-duration impacts over an expansive extent. Adverse social
changes would be medium-likelihood, variable-magnitude, long- or permanent-duration impacts mostly in
the few closest communities (minor extent). See also Section 2.5.19, Subsistence.

2.5.18 Environmental Justice

Environmental justice has to do with “disproportionately high and adverse effects” to low-income and
minority populations. See Section 3.4.6. Low-income and minority populations make up most of the
populations of project-area communities. Impacts to subsistence and public health, including stress,
subsistence-food insecurity, and potential exposure to toxins from road and mine operations would
disproportionately affect low-income and minority populations, specifically Alaska Native villages in and
near the project area that depend on the surrounding area for their subsistence lifestyle. Impacts to
employment would occur but would not be expected to disproportionately benefit low-income and
minority populations. Where adverse impacts to residents are discussed throughout the EIS, these impact
would fall disproportionately on minority and low-income populations. The effects of the alternatives
would be similar. All would affect Kobuk, Shungnak, and Ambler as communities nearest the road
terminus and mines. In addition, Alternatives A and B would affect Evansville, while Alternative C
would affect Hughes. See also Section 2.5.19, Subsistence.

2.5.19 Subsistence

The following summarizes Section 3.4.7., Subsistence, an important underpinning of Alaska Native
culture, lifestyle, and economy that would be affected by the project. There are 27 communities with
subsistence use areas that overlap the alternatives. Subsistence use would be altered by the presence of a
road, both because a road would affect wildlife behavior and because it would bisect travel routes used by
hunters and affect their access to subsistence use areas. Seven subsistence communities would have 5 or
more of their subsistence use areas impacted by the road under Alternatives A and C; 8 communities
would be affected at this level under Alternative B. Besides Kobuk, Shungnak, and Ambler, which would
be similarly affected under all action alternatives, Alternative A would affect Bettles. Coldfoot,
Evansville, and Wiseman; Alternative B would affect Alatna, Bettles, Coldfoot, Evansville, and
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Wiseman; and Alternative C would affect Alatna, Allakaket, Hughes, and Stevens Village. Under all
alternatives, other communities also would be affected but with fewer subsistence areas involved. The
road and mines could cause individual and community impacts related to collection of traditional foods.
See also Section 2.5.17, Socioeconomics and Communities. The alternatives would run close to Native
allotments, which may be bases for subsistence activities. Alternative C would run past several allotments
near Kobuk and scattered others near Hughes and in the Ray Mountains. Alternative B would pass a block
of 3 allotments at Narutuk Lake, and Alternatives A and B would pass 2 allotments at Avaraat Lake and
others at greater distance (see Section 3.4.1, Land Use, and Section 3.4.7 Subsistence). Overall, changes
to subsistence uses would be high-likelihood, medium-magnitude, long- or permanent-duration impacts
over an expansive area for all alternatives. The magnitude of impact to subsistence access can be
reasonably estimated and may be small to medium, given commitments to provide for road crossings. The
magnitude of impacts to fish, caribou, and other food sources is not as clear because of uncertainties
about the populations in the area and whether and how they would react to a road and whether or not
substantial spills ever occurred; magnitude of impact to wildlife could be small, medium, or large; see
also discussions of fish and mammals (Sections 2.5.10 and 2.5.12).

2.5.20 Cultural Resources

The following summarizes Section 3.4.8. As indication of comparative potential effects, many more
known cultural sites and historic trails are present within 1 mile of Alternative A than within that distance
of the other action alternatives. Alternative A runs near 79 known cultural sites, compared to 53 for
Alternative B and 17 for Alternative C. The difference could be because more cultural resource inventory
work has been done near the Alternative A/B alignment. Due to the long history of land use in the area,
there is a high likelihood that additional historic properties are located along all the alignments. (See
Section 3.4.8 for more on these topics). Implementation of a Programmatic Agreement (Appendix J,
Section 106 Programmatic Agreement) for a selected alternative would ensure cultural resources were
identified and potential effects to resources that were eligible to be listed in the National Register of
Historic Places were mitigated. The Programmatic Agreement was developed through consultation with
state and federal agencies, tribes, local governments, and other interested parties, and will be executed
prior to the EIS Record of Decision. Overall, the expected changes to cultural resources, historic
properties, and collective cultural knowledge would be high-likelihood, medium-magnitude, permanent
effects over an area of minor extent.

2.5.21 Conclusions

The BLM identified the Alternative A alignment as the preferred alternative. The Secretaries of the U.S.
Department of the Interior and U.S. Department of Transportation jointly have authority to decide the
route through GAAR. Final conclusions regarding issuance of a ROW grant by the BLM and of permits
by the USACE and U.S. Coast Guard will appear in the federal agencies’ Record of Decision.
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3. Affected Environment and Environmental
Consequences

3.1. Introduction

Chapter 3 describes the affected environment (baseline conditions), environmental consequences of the
alternatives described in Chapter 2 (Alternatives), and potential mitigation.

Project Area. The project area or “affected environment” is generally defined as the area from the
Brooks Range (same latitude as the northern edge of the Ambler Mining District [District]) south to the
Yukon River and from the Dalton Highway corridor west to Kobuk Valley National Park (Volume 4,
Maps, Map 1-1). The affected area (also sometimes called the “scope of analysis'”’) encompasses the area
where direct, indirect, and cumulative impacts would be anticipated. The affected area, however, may
differ for each resource—from narrow areas limited to the proposed road corridors to more expansive
areas defined by the movement of caribou, fish, or subsistence hunters. The sections in this chapter
address these individual resource affected areas if they are unique and the maps in Volume 4 depict the
geographic extent.

Impacts Defined. Council on Environmental Quality (CEQ) regulations require that Environmental
Impact Statements (EISs) address direct, indirect (secondary), and cumulative impacts. This chapter
summarizes these impacts. Direct effects are those that occur at the time and place of the proposed
project. Indirect effects are those that may occur farther from the project or later in time but are
reasonably foreseeable to result from the proposed project. Cumulative effects are those from the project
combined with past, present, and reasonably foreseeable future actions, regardless of who undertakes
those actions. See Appendix H, Indirect and Cumulative Impacts Associated with the Ambler Road, for
additional details on mining and other reasonably foreseeable development impacts.

In accordance with the Alaska National Interest Lands Conservation Act (ANILCA) and its
Congressionally recognized need for a road from the Dalton Highway to the District, the Alaska Industrial
Development and Export Authority (AIDEA) has proposed a road for access to the District, with the
assumption that providing access will lead to mining exploration and development. This EIS is not in
response to a mining proposal; therefore, the Bureau of Land Management (BLM) has analyzed the road
based on the currently known characteristics of the region and provides analysis of the potential impacts
from future mining. Consequently, in this EIS, direct impacts are those that occur at the time and place of
road construction and operation (attributable to the road’s footprint and anticipated use of the road). The
BLM considers mining exploration and mine development to be reasonably foreseeable if the road were
to be built. Therefore, this analysis treats impacts resulting from mining exploration and development
expected to occur off the road and later in time as indirect and cumulative effects.

The proposed action (Alternative A) is a 211-mile road that would cross land owned or managed by
multiple parties, including the BLM. Under any alternative, the BLM manages only a portion of the
corridor, and BLM’s purpose statement (see Chapter 1 [Introduction], Section 1.4, Purpose and Need for
Federal Action) is associated with the portions that would occur on BLM-managed lands, with the

1 "Scope of analysis" is defined as the part of the project; its alternatives; and the direct, indirect, and cumulative impacts the
USACE will consider in evaluating a permit application. In general, it is the USACE's position that the geographic extent of this
review authority and the level of analysis will vary with the amount of federal control and responsibility over a project and the
strength of the relationship between those impacts and the regulated portion of the activity (see
nctc.fws.gov/courses/csp/csp3112/resources/index.html).
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remainder of the road considered a connected action. The U.S. Army Corps of Engineers (USACE)
jurisdiction extends to waters of the United States along the full length of any alternative. The USACE
purpose statement (see Chapter 1, Section 1.4) is associated with these waters wherever they occur along
any alternative as land status is immaterial to the scope of USACE’s jurisdiction. For this reason, certain
impacts are indirect effects of BLM’s proposed federal action (granting a right-of-way [ROW] across
BLM-managed lands) but are direct effects of USACE’s proposed federal action (issuing a permit for fill
in waters of the United States). For purposes of this effects analysis, however, the distinction between an
indirect and direct effect is ultimately immaterial because the National Environmental Policy Act (NEPA)
requires analysis of both types of effects. Therefore, the effects analysis in this chapter generally does not
distinguish between the type of action or effect, but addresses all effects for all actions.

Reasonably Foreseeable Actions. AIDEA has provided detail regarding the proposed road, but similar
detail does not exist for mining proposals. To evaluate the indirect and cumulative effects of reasonably
foreseeable development, the BLM obtained input from a variety of stakeholders, including government
and private sector mining professionals, AIDEA, companies that anticipate mining in the District, and the
public (through scoping) to develop a reasonably foreseeable development scenario (see Appendix H).
This scenario presents a forecast of mining development and activity anticipated to result in road use
during the 50-year term of the ROW authorization and other reasonably foreseeable actions, and discloses
the anticipated indirect and cumulative effects of that development and activity.

The BLM also considered the impacts of road construction and use of the road for mining access in
regards to climate change. Biological and physical resources are anticipated to be affected by climate
change under all alternatives, and specific impacts are discussed in the following sections for each
resource as appropriate. Additional discussion is included in Appendix H.

Project Phasing. AIDEA has proposed building the road in 3 phases starting with a pioneer road in
Phase 1, then constructing a 1-lane gravel road in Phase 2, then expanding to a 2-lane gravel road in
Phase 3. The impact analysis focuses on the most impactful phase (i.e., the phase with the greatest
potential for significant impacts). For most resource topics, Phase 3 would have the largest footprint and
most traffic, and would be anticipated to operate for the largest number of years over the 50-year lease
term. This analysis identifies impacts that could be significant in Phases 1 and 2 that are different from
those anticipated in Phase 3.

Severity of Impacts. In evaluating impacts of road construction and use of the road for mining access,
the BLM considered the duration of activities associated with each as well as the magnitude of the impact.
Appendix H describes the development schedule with respect to the road construction (to occur in 3
phases, each having a construction duration of 1 to 2 years) and operations (use of the road for mining
access over a 50-year period). The analyses presented in this chapter address impacts for the activities
based on the duration of the impact, often referring to temporary impacts associated with construction and
long-term or permanent impacts related to the long-term presence of a road in the project area, including
effects beyond the life of the ROW grant. The timing and duration of construction activities are estimated
in Appendix H, Table 2-9. These analyses quantify the magnitude of the impact to the extent possible,
typically in tables in Appendices C (Chapter 2 Alternatives Tables and Supplemental Information), D
(Chapter 3 Physical Environment Tables and Supplemental Information), E (Chapter 3 Biological
Resources Tables and Supplemental Information), and F (Chapter 3 Social Systems Tables and
Supplemental Information), or express it qualitatively relative to the No Action Alternative. The analyses
also address the likelihood of any given impact occurring, often as definitive (“would” occur) or potential
(“could” or “may” occur). The maps in Volume 4 of this EIS also help to illustrate likelihood of impact
by showing the proximity of resources to the alternatives. The location and extent of impacts typically is
described, and often is depicted on these maps. A summary of the severity of impacts, expressed as the
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likelihood, magnitude, duration, and extent of impact, appears in Chapter 2, Section 2.5 (Summary of
Impacts), along with a more complete definition of terms.

Data Limitations. Based on a review of the data that are available, summarized, and cited in this
document and accompanying appendices, sufficient data exist to allow the BLM to make a reasoned
choice among the alternatives and ensure potentially significant impacts are disclosed before such a
decision is made. According to Title 40 of the Code of Federal Regulations (CFR) Section 1502.22, when
an agency is evaluating reasonably foreseeable significant adverse effects on the human environment in
an EIS and there is incomplete or unavailable information, the agency will make clear that such
information is lacking. A number of topics are identified within this chapter where information is
incomplete or unavailable. The BLM evaluated the data to determine if any missing information would be
relevant to reasonably foreseeable significant adverse impacts; whether it would be essential to a reasoned
choice among alternatives; and if it was, whether the overall costs of obtaining it would not be exorbitant.
Where information was relevant and essential and the costs were not exorbitant, that information was
collected (e.g., wetland delineation, updated engineering for Alternative C, economic analysis, etc.). As
required by 40 CFR 1502.22, this EIS makes clear to the reader where information is lacking, explains the
relevance of the information, and summarizes the existing credible scientific evidence that does exist and
is relevant to evaluating reasonably foreseeable significant adverse impacts on the human environment.
The BLM has evaluated the impacts in the EIS based upon research methods and theoretical approaches
that are accepted in the scientific community. See Appendix R, Analysis of Data Availability per 40 CFR
1502.22, for further information.

Measures to Reduce Impacts. This EIS also discusses potential measures to reduce impacts, and it
presents detailed measures in Appendix N (Potential Mitigation) that may be selected to minimize or
mitigate impacts. Appendix N presents a list of potential measures the BLM and regulatory agencies with
jurisdiction could require as part of their authorizations for the Ambler Road Project. It contains measures
that have arisen from law, regulation, and plan policy; AIDEA or other agencies have proposed; or have
arisen as the BLM has worked through the analysis in the EIS. The following analyses assume design
features committed to by AIDEA in Chapter 2 (Section 2.4.4, Design Features Proposed by AIDEA) will
be implemented. The potential mitigation measures included in Appendix N are presented for
consideration by BLM and other federal agencies. This list is intended to be applicable to the range of
activities AIDEA has proposed; however, not every measure listed would be applicable to every
activity/permit. The BLM may authorize portions of the project under separate permits, such as an
authorization for the road ROW and separate authorizations for material extraction and sales.

Only a portion of each alternative would be on BLM-managed land, and therefore BLM’s authority to
require and enforce specific mitigation measures is limited. No decision will be made until the Record of
Decision (ROD), including decisions on which mitigation measures will apply. Each agency may select
measures such as these for inclusion in decisions related to their own jurisdictions. Because no specific
mining proposal is under consideration, no specific mitigation is proposed for the indirect mining
scenario. Such mitigation would be applied for each of those mines as they go through the environmental
approval process. Standard mitigations for contemporary mines are generally known and have been
assumed to be applied to mines evaluated in Appendix H. For a recent example of typical mitigation
required for a mine in Alaska, see the Donlin Gold Mine EIS (USACE 2018).
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3.2. Physical Environment

3.2.1 Geology and Soils

Affected Environment
Overview

Geology. The project area spans multiple physiographic provinces (i.e., geographic regions with
characteristic geomorphology; Warhaftig 1965). Alternatives A and B follow the southern foothills of the
Brooks Range and run through the Arctic Mountains province (DOWL 2011a), which consists of glacier-
carved mountains and hills of folded and faulted sedimentary rocks and their metamorphic equivalents.
Alluvium and glacial drift fill the valleys and lowlands between ranges. Continuous permafrost underlies
this region. The northern end of Alternative C runs through the Arctic Mountains province, as well as the
Northern Plateau and Western Alaska provinces. The Northern Plateau province is comprised of rolling
hills covered with eolian deposits and V-shaped valleys filled with alluvial deposits. The Western Alaska
province is characterized by features varying from rolling hills to lowlands dotted with thaw lakes and cut
by meandering streams. Discontinuous permafrost occurs along Alternative C. The main geologic terranes
(i.e., fault-bounded regions with distinctive structure and geological history) include the Ruby,
Angayucham, and the Koyukuk terranes (Colpern and Nelson 2011). Appendix D, Table 1, presents an
overview of project area geologic units.

Soils. Soil types in the project area vary widely, but have common characteristics: they all developed
under a cold temperature regime in which biological and chemical transformations are slow and soil
horizons or layers are subject to physical dislocations as a result of freeze-thaw processes (BLM 2016a).
Project-specific terrain unit mapping present along the western half of Alternatives A and B identified
silty-ice-rich deposits and noted the presence of organic deposits, pingos, thaw lakes, and “swampy areas”
(DOWL 2011a). Mapped areas near Hughes in Alternative C include terrace gravel, alluvium, possible
outwash, lacustrine deposits, muskegs, glacial lake deposits, loess, ice-rich silts, and glacial till. BLM’s
Central Yukon Resource Management Plan, Analysis of Management Situation, summarizes soil
resources and their current conditions in the Central Yukon area (see BLM 2016a: Section 2.1.2, Soil
Resources) and is incorporated here by reference.

Geology and Soils Hazards

Geological hazards are natural conditions that could alter the landscape or damage structures and injure
humans. Potential geologic hazards present in the project area include fault rupture and related seismic
hazards (e.g., ground motion, liquefaction, lateral spreading); sudden slope movement (e.g., landslides,
rockslides, rockfall, snow avalanches); slower slope movement (e.g., creep in permafrost, frozen debris
lobes, rock glaciers, frost action/solifluction); distress due to permafrost degradation or warming (e.g.,
thaw settlement, retrogressive thaw slumps, thermokarsts); settlement due to loading of compressible
soils (e.g., peat, clay); and impacts from water or ice (e.g., flooding, aufeis). Exposure of subsurface iron
sulfide minerals to air and water could result in the creation and leaching of acidic drainage into water
bodies, which could cause adverse impacts on aquatic organisms and habitat. Geologic and soil hazards
identified in the area include seismicity, permafrost, naturally occurring asbestos (NOA), metal leaching,
and acid rock drainage (ARD).

Seismic. Alaska is among the most seismically active regions in the world. The Kobuk fault follows the
southern edge of the Brooks Range, south of Alternatives A and B. The Kaltag fault runs east-west, south
of Alternative C (Warhaftig 1965). The seismic hazard maps for Alaska show that Western Interior
Alaska has less probability of high ground motion than the Southcentral Alaska coastal area and Aleutian
chain (Wesson et al. 1999).
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Permafrost. Permafrost is subsurface soil that has remained at temperatures below 32 degrees Fahrenheit
(°F) for at least 2 consecutive years. Where present, permafrost slows drainage, which, combined with
low soil temperatures, has resulted in soil with wet, shallow, poorly differentiated profiles and substantial,
minimally decomposed organic matter. Detailed permafrost mapping of the project is not available, and
regional mapping relied on decades old data (Jorgenson 2008).” The regional mapping shows that
Alternatives A and B traverse primarily mountainous areas of continuous permafrost (greater than 90
percent), with some sections of discontinuous permafrost (50 to 90 percent) along lowlands near the John
and Koyukuk river crossings (Jorgenson et al. 2008). Alternative C crosses a continuous permafrost area
at its north and south ends, a discontinuous permafrost area in the mountainous area at the south end, and
mostly discontinuous permafrost areas through the lowlands and river crossings (Jorgenson et al. 2008).
However, the National Park Service (NPS) has identified discontinuous permafrost occurring throughout
the project area that crosses Gates of the Arctic National Park and Preserve (GAAR; NPS 2019a), and
comments from Trilogy Metals (now Ambler Metals LLC) on this EIS identified that their exploratory
work showed discontinuous permafrost throughout the southern Brooks Range near Alternatives A and B.

The Mean Annual Air Temperature (MAAT) indicates that these permafrost soils can be considered warm
(greater than 30°F) as compared to cold permafrost soils on the Arctic Slope. These soils are highly
susceptible to erosion or other soil movements caused by disturbances to ground-covering vegetation and
subsequent thawing of the permafrost. Depending on soil type and ice content, permafrost may be
considered thaw-stable, where foundation materials are unchanged in unfrozen condition, or thaw-
sensitive (unstable), where the foundation experiences loss of strength and thaw settlement upon thawing.
Aerial imagery and limited geotechnical investigations indicate the presence of ice-rich, thaw-sensitive
permafrost along parts of each route. Volume 4, Map 3-1, indicates related areas of likely continuous and
discontinuous permafrost; continuous permafrost is likely to be more stable.

Asbestos. Asbestos is a term used to describe a class of minerals that form long, thin, very strong fibers.
Asbestos fibers do not dissolve in water or evaporate, and are resistant to heat, fire, and chemical or
biological degradation. Because of these qualities, asbestos was mined and used in making thousands of
products (e.g., insulation, fireproofing materials, brake linings, roofing shingles, etc.). Mining of asbestos
for products has ended in the United States; however, many products and older buildings still contain
these materials.

Disturbing natural or commercial asbestos-containing materials can release tiny fibers, too small to see,
into the air. Workers, and others who breathe asbestos fibers over many years can develop asbestos-
related diseases, including asbestosis, lung cancer, and mesothelioma. Some of these diseases can be
serious or fatal (ATSDR 2019). People may be exposed to asbestos from swallowing fibers or getting
them on their skin; however, the effects are less serious. Most regulations focus on breathing (inhalation)
exposures when evaluating health effects of exposure.

NOA is found in mineral deposits in many parts of Alaska, as well as many other states. Previous surveys
have found NOA in mineral deposits in rock and soils in the project area. A preliminary evaluation of
bedrock potential for NOA in the project area shows all action alternatives traverse areas of medium
potential for NOA and cross large swaths of surficial deposits that are unevaluated for NOA potential
(Solie and Athey 2015; see Volume 4, Map 3-2). The Alaska Department of Transportation and Public
Facilities (DOT&PF) conducted explorations for suitable material sites in 2004 and 2013 for the Ambler
Airport improvements project. Most test sites within surficial deposit areas had measurable concentrations
of NOA present. Studies have also identified NOA in the Ambler Mineral Belt near the confluence of the

2 The BLM determined that the presence of permafrost would occur among all alternatives. Geotechnical investigations proposed
during the design phase would identify their presence, extent, and stability, and the road would be designed and constructed to
avoid and minimize impacts using appropriate and standard road design practices.
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Kobuk and Shungnak rivers (DOWL 2011a). DOT&PF (2009) issued a study on available information
regarding NOA in Alaska and established guidance for the usage of materials with NOA. See that report
for additional information regarding NOA.

Natural weathering and human activities, including road construction, may disturb asbestos-bearing rock
or soil and release mineral fibers into the air. This creates potential for human exposure by inhalation.
Asbestos fibers may remain in the lungs for a lifetime without causing health-related issues, but in some
cases, asbestos fibers can damage the lungs and cause asbestos-related disease (NewFields 2019). These
diseases commonly do not appear for 20 or more years after the start of exposure (NewFields 2019).

Most studies regarding asbestos risk involve occupational settings, where workers are exposed to high
levels of asbestos in an indoor setting. It is more difficult to identify risks related to exposure to NOA that
is intermittent, uncontrolled, and outdoors. Due to the prevalence of NOA in many locations in the Alaska
environment, there is the possibility that some undetermined risk for asbestos exposure is present from
background concentrations of airborne NOA.

Due to the toxicity and health dangers posed by asbestos (ATSDR 2019), there are laws and regulations
implemented by EPA and other federal agencies to protect the public from asbestos exposure (EPA 2020).
These include banning the manufacturing, import, processing, and distribution of some asbestos-
containing products and establishing worker protection rules and regulations. The Occupational Safety
and Health Administration (OSHA) and Mining Safety and Health Administration (MSHA) have
established protections for workers in construction and mining where asbestos is present. The
OSHA/MHSA Permissible Exposure Limit is 0.1 fiber per cubic centimeter (f/cc) of air over an 8-hour
time-weighted average, with an Excursion Limit of 1.0 asbestos f/cc over a 30-minute period. Depending
on their breathing rate, workers could legally be exposed to several hundred thousand to more than a
million asbestos fibers in a typical 8-hour shift. Employers must ensure, through monitoring, operating
procedures, engineering controls, respiratory protection, and training, that their workers are not exposed
above these limits. The EPA established an asbestos airborne clearance level of 0.01 f/cc for worksites
within schools.

The State of Alaska enacted a law and guidance with respect to the use of gravel materials containing
NOA for construction projects. While the law was designed to release material site owners and state
agencies from liability associated with construction projects, AIDEA proposes to follow DOT&PF
guidance to demonstrate its commitment to minimizing asbestos impacts. The guidance requires creating
comprehensive plans for sampling and analysis, dust control, operations and maintenance, and
compliance. Under the State guidance, gravel roads, airstrips, or other exposed surfaces need to be paved
or covered by non-NOA-containing materials. Under Alaska Statute (AS) 44.42.430(2), the State defines
NOA-containing materials as those “determined to have a content equal to or greater than 0.25 percent
naturally occurring asbestos by mass.” Non-NOA-containing materials does not mean that the materials
have no asbestos fibers present, nor does it correlate with the OSHA and MSHA limits. Due to the many
different factors that affects how much asbestos becomes airborne as part of road dust, the concentration
of NOA in materials cannot be correlated with possible airborne exposure related to OSHA, MSHA, or
EPA limits. The 0.25 percent level matches the State of California’s allowable concentration for use in
unpaved road surfaces, and was developed based on existing sampling and testing protocols.

AIDEA has committed (see Chapter 2, Section 2.4.4) to follow DOT&PF guidance for road construction
based on material with NOA at no more than 0.1 percent mass or greater. This is stricter than the State
definition of 0.25 (60 percent lower) and is meant to result in lower risk of asbestos exposure.

Metal Leaching and Acid Rock Drainage. Metal leaching and ARD are naturally occurring processes
that are caused when minerals containing metals and sulfides come in contact with air and water. The
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oxidization of iron sulfides in the presence of water, air, and/or bacteria results in acids carried by water
drainages, known as ARD. The outflow of acidic water from this process could have an adverse effect on
vegetation, soil organisms, water quality, and aquatic life. The acids in ARD can leach metals such as
iron, lead, silver, and copper from surrounding rocks. The oxidized metals commonly create yellow,
orange, and red colors in the bedrock; aerial imagery identified areas exhibiting this characteristic staining
in multiple locations along all action alternatives, indicating the potential for ARD (DOWL 2011a).
Volcanogenic massive sulfides deposits have been identified previously in the Ambler Mineral Belt and
along the southern Brooks Range (DOWL 2011a). Should VMS deposits be identified during
geotechnical investigations, depending on the concentrations of sulfide minerals in the deposits and
neutralizing capacity of the surrounding rocks, they may indicate the potential for ARD conditions to
develop.

Metals and metalloids such as selenium, zinc, and arsenic can also be leached from reactions in non-
acidic conditions, including neutral pH ranges.

Minerals

The proposed project provides access to the District, which has been explored for mineral potential since
the 1950s and contains a major mineral belt (Grybeck et al. 1996). Nova Copper U.S. Inc. (now Trilogy
Metals, Inc. or Ambler Metals LLC?), Valhalla Mining LLC, and Teck Alaska Incorporated have staked
more than 160,000 acres of mining claims in the District. The project may provide access to existing
claims or mineral occurrences along the selected transportation corridor, including the following:

e Mining claim clusters along the routes include those near the Zane Hills and the Ray Mountains along
Alternative C.

e Mining districts, claims, mines, and mineral occurrences and prospects along the project alternatives
(see Section 3.4.1, Land Ownership, Use, Management, and Special Designations).

e Rare earth elements (REEs), placer gold, platinum group elements (PGEs), carbonate-hosted copper,
sandstone-hosted uranium, and tin-tungsten-molybdenum deposits (see maps in Appendix H).

e Bituminous coal occurrences along Alternatives A and B in the Upper Koyukuk Basin (total
estimated resource quantity unknown) and sub-bituminous coal occurrences along Alternative C in
the Rampart Field (estimated resources: 50 million short tons; see BLM 2018b).

The following sources provide additional information and are incorporated by reference: (1) the 2015
Ambler Mining Region Economic Impact Analysis (see Chapter 7 in Cardno 2015) provides estimated
economic impact on the region, including from potential mineral resources; and (2) the Alaska Resource
Data File (ARDF) is a compilation of documented mineral prospects, occurrences, and mines (USGS
n.d.). Appendix H provides a summary of mining potential and describes anticipated mining development
the BLM predicts is reasonably foreseeable.

Environmental Consequences

Road Impacts

The road and its associated facilities would transect areas with existing geological hazards as well as
unfavorable soil and subsurface conditions, which road construction and use may exacerbate. These
include corrosive subsurface minerals; liquefiable soils; and organic-rich, ice-rich, poorly drained, or
thaw-sensitive permafrost soils. Geotechnical investigations conducted during the design phase would
identify these issues, and the road would be designed and constructed to avoid and minimize their risks

3 In 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.
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using appropriate and standard road design practices. Soil and geological hazards may be addressed by
modifying alignments, choosing appropriate cut and fill geometry, implementing slope and/or
embankment stabilization measures, using wider and thicker embankments on thaw-sensitive permafrost
to reduce thaw settlement, and developing road embankment and bridge designs to resist seismic hazards.

The project provides access to the District. Additionally, the road may provide access to potential mineral
areas along the selected route. For most mineral occurrences in remote locations, access is a crucial part
of determining feasibility for further development. Appendix H further describes potential impacts
associated with mining.

No Action Alternative Impacts

Under the No Action Alternative, there would be no change or impact to geology and topography. Ice-
rich permafrost soils in the proposed corridors are anticipated to warm and potentially thaw with or
without road construction. Climate temperature trends and permafrost temperatures over the past decades
show a defined increase. Increasing permafrost temperatures may lead to increased creep rates of soils on
slopes and slope failures. Permafrost warming and thawing may lead to development of thaw settlement
and thaw ponds. There would be no change to the existing placement of acid-bearing rocks or minerals
containing NOA, and therefore no additional changes to the affected environment. Mineral exploration
activities would be anticipated to develop more slowly in the District, and large-scale development and
extraction projects would be less likely to occur.

Impacts Common to All Action Alternatives

There would be minor, localized changes to the geology and topography for any action alternative. Road
construction in fill areas would add load from material and traffic to the current soils and subsurface
structure. The timing and duration of construction activities are estimated in Appendix H, Table 2-9. A
potential impact includes road embankment settlement due to loading of compressible soils (e.g., peat,
clay). Section 3.2.5, Water Resources, discusses changes to drainage and water resources by the
placement of the road through the project area.

All action alternatives are exposed to the geological hazards described under Affected Environment,
although the route lengths exposed to the different geological hazards vary. Seismicity along each of the
action alternative alignments is relatively low.

Permafrost Impacts. All action alternatives are underlain by discontinuous or continuous permafrost.
Volume 4, Map 3-1, and Appendix D, Table 2, present areas of permafrost in relation to the alternatives.
As permafrost thaws, ice in the permafrost melts and can cause the soil above to sink, resulting in ground
subsidence (settlement) and damage to roads, buildings, and other infrastructure (EPA 2017). The ice-rich
soils in the proposed corridors would warm and potentially thaw with or without construction within the
timeframe of the proposed Ambler Road project lifespan. The timing and duration of construction
activities are estimated in Appendix H, Table 2-9. However, with construction, the site-specific area soils
are anticipated to experience amplified or accelerated thawing, resulting in increased material demands
and maintenance costs from uneven settlement (EPA 2017).

Road construction would change drainage and vegetation patterns, remove the insulating vegetation layer,
and change topography by constructing fill or cut sections along the alignment, disturbing the existing
natural thermal regime. Potential impacts due to road construction include distress due to permafrost
degradation or warming (e.g., thaw settlement, retrogressive thaw slumps, thermokarsts, soil creep).
Changed drainage patterns will result in increased sedimentation (erosion and deposition) as permafrost
soils thaw. Road performance deficiencies resulting from thermal instability may include shoulder
rotation, frost heaving, excess moisture in the road section, pot-holing, ponding, surface and shoulder
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erosion, heaving, subsidence, and rutting. Additional gravel resources will be required for roadway
maintenance and repair.

Changes to the natural thermal regime cannot be avoided; however, impacts would be minimized by using
appropriate fill material and embankment designs. The gravel roadway embankment is proposed to be

3 to 8 feet thick to provide additional insulation to underlying soils. However, gravel material absorbs
more solar radiation than natural vegetation and could lead to increased permafrost thaw, especially on
the south face of east-west roadway alignments. Phased construction may accelerate subsurface soil
temperature increases, as Phase 1 pioneer road construction would not include all design measures to
insulate the roadway. Drainage changes occurring during Phase 1 (pioneer road) and Phase 2 (1-lane
road) could impound water, warming subsurface soils along areas to be encompassed by the Phase 3 (2-
lane) footprint. Should permafrost thaw issues occur during Phases 1 or 2, when the road width is
narrower, shoulder rotations and embankment cracks could also impact the drivable surface. The timing
and duration of construction activities are estimated in Appendix H, Table 2-9.

Dust kicked up by vehicle traffic on a road (called fugitive dust emissions) would settle on snow, foliage,
or bare ground, likely affecting an area approximately 328 feet (100 meters) from the roadway edge
(Walker and Everett 1987; Auerbach et al. 1997; Myers-Smith et al. 2006; McGanahan et al. 2017). The
spread of road dust may result in more rapid melting of snow and additional warming of soils beyond the
road footprint. AIDEA proposed potential design features to avoid and minimize permafrost thaw and
impacts from permafrost thaw (see Chapter 2, Section 2.4.4). Such measures are likely to be mostly, but
not completely, successful where implemented and maintained. Some permafrost may melt regardless and
could result in impacts as described above, including impacts to the road that may require repair. Where
the road would cross lands managed by others, it is likely similar design measures would be required.

Soil warming and thawing permafrost would make previously frozen, stable soils vulnerable to
decomposition that generates greenhouse gasses (GHG) such as carbon dioxide (CO,) and methane. The
release of these GHGs from soils across polar regions is anticipated to create a positive feedback that
would amplify or accelerate climate warming beyond existing projections (Anthony et al. 2018). The
magnitude and timing of these emissions are uncertain (Schuur et al. 2015). See Section 3.2.7 (Air
Quality and Climate Change) for additional GHG discussion. Reclamation of the road includes removing
the constructed embankment, re-contouring to pre-construction grades, and re-vegetating the footprint.
Insulation associated with the road would be removed. Re-seeding and obtaining similar level of
vegetation cover (even if initially not the full suite of native vegetation) likely would take many years,
possibly decades, and the exposure of dark soils with thin cover may accelerate heat transfer during that
time period. Once cover is established, the thermal regime of the area would be anticipated to eventually
adjust to be similar to the adjacent terrain.

Asbestos Impacts. NOA has been documented within the project area. AIDEA has indicated that it has
identified approximately twice the amount of material needed in order to conservatively allow for
avoiding the use of NOA-containing materials for road construction and maintenance. If use of NOA-
containing material should be needed for construction, AIDEA has committed to using them in the core of
the road embankment and capping them to minimize risk of asbestos in road dust. See further information
below and in Chapter 2, Section 2.4.4, and Appendix N.

The potential for encountering NOA exists for all of the proposed action alternatives (see Appendix D,
Table 3). Due to unconsolidated surficial deposits left from previous glacial actions the exact details of
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the amounts and locations of NOA are not known.* Appendix D, Table 3 helps to define the magnitude of
potential impact. Work near areas of suspected NOA, including geotechnical investigations to evaluate
asbestos presence, could pose health risks and require measures to mitigate hazards.

While OSHA, MSHA, and EPA have identified exposure limits, there is no identified safe level. Because
asbestos is a known carcinogen, and exposure to asbestos fibers through inhalation may lead to the
development of pulmonary diseases, comprehensive design stipulations and mitigation measures have
been identified to minimize exposure. Road dust may contain low, but measurable, amounts of asbestos.
If there were no mitigation or if mitigation were partially or wholly ineffective, fugitive dust emissions
could be expected to have greater amounts of asbestos in areas of the roadway constructed with gravel
containing NOA. Dust settling on snow, foliage, or bare ground would most affect an area approximately
328 feet (100 meters) from the roadway edge, spreading the asbestos contamination beyond the road
footprint. Wind, precipitation, and vegetation disturbances (e.g., humans and animals moving through
brush where asbestos fibers have settled) may cause asbestos fibers to become airborne or be washed into
water bodies and drinking water sources.

AIDEA has committed to avoid cutting into the existing surface soils and plans to construct the roadway
mostly on fill and minimize areas of cut slopes. It has further committed to defining NOA-containing
materials as 0.1 percent NOA or greater, which is 60 percent lower than the State of Alaska definition
(0.25 percent NOA). AIDEA has committed to avoid using NOA-containing materials, where feasible, for
construction and maintenance. Where it cannot avoid the use of such materials, AIDEA has committed to
following DOT&PF guidance for use of NOA materials in construction (DOT&PF 2015). No NOA-
containing materials would be used for capping road and facility surfaces. Such commitments would
apply for each phase of construction and for operations, maintenance, and reclamation. If these design
features and BLM stipulations (Chapter 2, Section 2.4.4) and BLM-proposed mitigation measures
(Appendix N) are applied along the full length of the alignment and throughout the life of the road (i.e.,
during operations, maintenance, and rehabilitation), these would lower the potential for asbestos in road
dust and acceptably limit the public health risks from asbestos exposure to local communities, road
workers, subsistence users, and others passing near the proposed road or crossing it. This should not be
confused with elimination of all health risk, because NOA exists in the study area and the use of materials
with less than 0.1 percent asbestos does not mean those materials have no asbestos and those materials are
not capable of releasing asbestos to the air or presenting a risk to human health.

Road reclamation would include removing all materials placed for the road, airstrips, and facility
construction. Such actions may mobilize asbestos fibers into the air, deposit asbestos dust on adjacent
vegetation, and wash asbestos into waterways. If materials containing NOA are used, all guidance for
testing, handling, dust control, transportation, and construction of such materials should be followed to
minimize impacts.

Metal Leaching and Acid Rock Impacts. ARD areas have been identified in the Ambler Mineral Belt,
and DOWL (2011a) noted the potential for ARD along Alternatives A and B based on aerial imagery.
ARD potential along Alternative C is unknown’. Design features proposed by AIDEA (Chapter 2, Section

4 The details of the amounts and locations of NOA is relevant to protecting against adverse health impacts. However, the
information is not essential to making a reasoned choice among alternatives because there is sufficient information on the relative
level of risk among alternatives (see Volume 4, Map 3-2).

3> The ARD potential along Alternative C is relevant due to its potential for the kinds of water quality impacts described in this
section. The BLM determined the lack of information along Alternative C was not essential to a reasoned choice among
alternatives because according to engineering reports at the time of route development, if a bedrock material site is determined to
have mineralogy that could lead to ARD, a panel of acid/base tests could be conducted to definitively determine the rock’s ARD
potential. If a source were to be determined to have ARD potential, methods could be implemented to prevent ARD, such as
covering exposed surfaces, preventing exposure of iron-rich sources, and preventing water run-off across iron-rich materials (e.g.,
stream diversion); or selecting an alternative site (DOWL 2019b).
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2.4.4) and stipulations in Appendix N (assuming incorporation in the BLM decision) would result in
testing for and minimizing impacts of ARD. Building mostly on fill is proposed and would minimize cuts
into ARD-susceptible material. Corrosion testing during geotechnical investigations for the road and
material sites would provide information to avoid cuts and use of materials with potential for ARD (see
Appendix N). The impacts of the road on adjacent areas of soils and permafrost not directly affected by
the road would depend largely on the amount of dust distributed as a result of traffic on the road. In some
areas, fugitive dust could include measurable amounts of acid rock or asbestos in areas of the roadway
constructed with gravel that contains acid rock or NOA. If acid rock or soils with an acid/base makeup
different than surrounding soils were used in the cap surface of the roadbed, the relative acidity of the
surrounding soils would change as a result of dust accumulating on those adjacent soils. The drainage of
acidic water from the roadway or exposed ARD areas in material sites could impact surface and
subsurface water quality and have an adverse effect on vegetation, soil organisms, and aquatic life. It may
also influence the likelihood of minerals containing NOA releasing asbestos. If design stipulations to
avoid cuts and use of materials with ARD were followed, occurrences of ARD development should be
reduced. Methods could be implemented to prevent ARD, such as covering exposed surfaces, preventing
exposure of iron-rich sources, and preventing water run-off across iron-rich materials (e.g., stream
diversion) to reduce impacts.

It is not known at this time whether the proposed road alternative alignments transect mineralized areas in
a manner that would affect or enhance leaching beyond what would be expected under undisturbed
circumstances, or the No Action Alternative. Minerals with high toxicity leaching from geologic material
in a neutral pH setting does occur and can cause impacts to soil and water quality. Once initiated, leaching
and ARD can persist for hundreds of years until the sulfides are completely oxidized or the metals are
leached from the rocks (INAP 2014). High levels of metals and/or acids can be harmful or toxic to living
organisms. Metals absorbed by plant and animal tissue can be passed along through the food chain. The
proposed road is anticipated to be constructed primarily on fill to avoid changing the existing conditions.
As such, the concern would be the use of fill material that would leach metals and metalloids under
neutral pH conditions. Design features put forth by AIDEA and potential mitigation measures to assess
ARD potential would identify the potential for metal leaching under non-acidic conditions. Should high
potential exist, the use of the material site or section would be avoided if the mitigation measures were
selected.

According to AIDEA, upon road reclamation, embankment materials would be removed and placed into
open material sites and covered. This proposed reclamation activity would require the opening and
permitting of solid waste landfills within the project footprint. This would require Alaska Department of
Environmental Conservation (ADEC) authorization, and would need to be identified as part of any
material site reclamation and closure plan. This would not typically be permitted by BLM on BLM-
managed lands as it would be a violation of policy based on the existing BLM Mineral Materials
Handbook. Should the relative acidity change as a result of these actions, the drainage of acidic waters
could also impact surface and subsurface water quality and adversely impact vegetation, soils, and the
aquatic environment. Appendix N includes stipulations that would require AIDEA to prepare a detailed
reclamation plan and get approval from the BLM prior to any disposal of old roadbed material on BLM-
managed land.

Alternatives A and B Impacts

Although Alternative B is longer than Alternative A, the overall topography and types of geological
hazards to be encountered are similar for both alternatives. Alternatives A and B primarily follow areas of
mapped continuous permafrost (Jorgenson et al. 2008). The alternatives follow sections of lowlands and
uplands with discontinuous to moderately thick permafrost to thin permafrost in those areas where the
alternatives cross the Koyukuk and John rivers, as well as the project terminus near the Ambler River (see
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Volume 4, Map 3-1, and Appendix D, Table 2). Comments from Trilogy Metals (now Ambler Metals) on
this EIS identified that their exploratory work showed discontinuous permafrost throughout the southern
Brooks Range near Alternatives A and B. The NPS estimates soil temperatures within the NPS project
area are near 30°F. Permafrost temperatures outside the NPS area along Alternatives A and B are likely
similar. Maximum potential for thaw settlement along Alternatives A and B ranges from 2 to 98 feet
(Jorgenson et al. 2015). Research to characterize the 2050 risk of thaw subsidence for permafrost regions
in Alaska based on estimates of ground ice volume, MAAT, soil texture, mean snow depth, vegetation,
and presence of organic soil show serious hazards exist to northwest Alaska and Brooks Range
infrastructure from warming air temperatures (Hong et al 2014). Such risks of thaw and infrastructure
damage would be expected to continue beyond 2050 for the life of the Ambler Road ROW grant (into the
2070s). Geotechnical investigations during design would be anticipated to seek to identify these locations
and avoid areas particularly sensitive to high thaw settlement because the maintenance cost would be
high.

Portions of the route for Alternative A and B pass through areas of bedrock with known potential for
NOA, with some areas having high potential (2 and 3 percent of mapped footprints, respectively). Most
areas with medium and high potential are not close to communities (Volume 4, Map 3-2 helps define the
likelihood and extent of impact), but the road and road facilities would start concentrating travel corridors
along or across it. Road users, including freight transporters and road maintenance personnel, and
subsistence users from local communities who travel through and/or use the project area (but not the road
itself) for harvesting, may be exposed to fugitive road dusts containing NOA. The unevaluated surficial
deposits near Alternatives A and B (91 and 86 percent of mapped footprints, respectively) are likely to
have measurable amounts of NOA (see Appendix D, Table 3, which helps define the magnitude of
potential impact).

The southern foothills of the Brooks Range have been explored, and mineral occurrences, mineral
prospects, and small mines have been developed along much of these corridors. Known occurrences and
prospects would likely be reevaluated regarding further development, and new mineral exploration would
likely occur if Alternative A or B is selected. Approximately 26 miles of Alternative A and 18 miles of
Alternative B pass through NPS-managed GAAR, in which mineral exploration and development is
prohibited.

Alternative C Impacts

Portions of the Alternative C alignment cross terrain that has not been glaciated, and the alignment
follows broad valley floors that likely contain fine-grained, organic, ice-rich, and frost-susceptible
deposits on which it would be difficult to construct and maintain a road embankment. Over half of this
alternative is within discontinuous permafrost zones and much of the remainder is in the continuous
permafrost zone where the permafrost is characterized as moderately thick to thin (Jorgenson et al. 2008;
see Appendix D, Table 2, which helps define the magnitude of potential impact). Thaw settlement
potential along Alternative C has not been studied; however, geomorphic features in aerial imagery
indicate potential for substantial thaw settlement (DOWL 2019b). Discontinuous permafrost is typically
warmer than continuous permafrost, which may lead to increased or earlier warming and thawing of
permafrost along this alternative compared to Alternatives A and B. Additionally, discontinuous
permafrost may cause considerable differential movement. Like Alternatives A and B, risks of thaw and
infrastructure damage would be expected to continue for the life of the Ambler Road ROW grant (into the
2070s).

Approximately 16 percent of the Alternative C alignment traverses areas of bedrock with “Medium”
potential for NOA. This occurs in the area where Alternative C traverses the Ray Mountains. This area is
distant from communities, but the road itself would be a human high-use zone. Alternative C would
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traverse steeper slopes than the proposed alignments for Alternatives A and B. Steep sections would be
more likely to be constructed using cut sections. It may not be possible to avoid localized areas identified
during geotechnical investigations as containing NOA due to topography and lack of alternative routes
that could avoid such bedrock formations. Exposed rock walls may contain NOA that could mobilize
through wind and precipitation. Following potential mitigation methods (see Appendix N) to control dust
and minimize worker exposures would likely be more difficult and therefore more expensive in such
areas, limiting its effectiveness. Avoiding such cut areas would be more effective. Surficial deposits
comprising over half of the Alternative C footprint may have measurable amounts of NOA.

The ARDF lists fewer known mineral occurrences near Alternative C than near Alternatives A and B.
However, several state mining claims exist in the Zane Hills and Ray Mountains. Additionally, the Alaska
Division of Geological and Geophysical Surveys (DGGS) has identified high potential for critical
minerals including REEs, PGEs, carbonate-hosted copper, sandstone-hosted uranium, and tin-tungsten-
molybdenum near this alternative.

Mining, Access, and Other Indirect and Cumulative Impacts

The reasonably foreseeable development scenario presented in Appendix H would result in the removal of
minerals, including copper and gold, from the District for transport to market. This would be anticipated
to occur under all action alternatives, as long as market conditions remained favorable. This is the primary
reason sought by AIDEA by implementation of this project and is the presumed reason that Congress
made an allowance for a road to the District in ANILCA Section 201(4). Actions from other non-road
reasonably foreseeable development, as described in Appendix H, could contribute to the impacts.

Industrial mining and authorized commercial uses of the selected alternative are anticipated to spur the
construction of additional access roads and facilities. Such additional development would result in
additional localized changes to area geology, topography, and subsurface soils. Disturbances to the soil
thermal regime would exacerbate and/or accelerate permafrost thaw in the area. Impacts could be
mitigated if spur roads leading to the selected alignment are engineered and the locations at which they
connect to the project road are carefully chosen to lessen the potential impact on subsurface soils, existing
permafrost, and the project road.

Additional ground-disturbing road construction and mine development may disturb the existing
placement of NOA and acid-bearing rock in the area. Use of NOA materials in construction would expose
workers both during construction and during operations. Asbestos fibers are a known health risk if
disturbed or released into the air. State of Alaska material use guidance and standards address the use of
NOA materials on projects, but does not address mining activities such as rock crushing and blasting. The
development and operations of the mines would be regulated by multiple laws and authorities, including
the Clean Air Act and Safe Drinking Water Act; federal agencies, including OSHA and MSHA, with
asbestos regulations; and state agencies, including ADEC and the Alaska Department of Natural
Resources (ADNR).

Spur roads and mine development plans would expand the geographic scope of ground disturbance and
dust deposition. In addition, actions that cause or exacerbate erosion may release or wash NOA into
streams or other water bodies.

Some local communities are anticipated to connect to the fiber optic line that AIDEA has proposed to
bury within the proposed roadbed. If these local spur connections use trenching techniques to bury fiber
optic lines outside of local connector road embankments, that activity could have adverse localized
impacts on soils and permafrost. Recent fiber-optic cable installation adjacent to the Dalton Highway has
caused permafrost degradation and the development of thaw ponds (Grove 2018). As permafrost
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degrades, it becomes more prone to erosion; thawing makes sediments unstable, which leads to increased
erosion and sedimentation. Above-ground connections or best installation practices would minimize
impacts of community connections.

When the Ambler Road and associated facilities are removed during road reclamation, any spur roads that
may develop (e.g., roads to facilitate commercial connections to communities) could be abandoned, or fall
into disrepair due to lack of local finances to remove and reclaim. Dust suppression activities would likely
be suspended, but use by the local community likely would continue to occur as long as the road was
drivable for access to adjacent land. See Section 3.3.1 and 3.3.2 for discussion of impacts to wetlands and
fish habitat, respectively.

3.2.2 Sand and Gravel Resources

Affected Environment

DOWL (2011a) studied potential borrow sources for Alternatives A and B based on previous DGGS
studies (Reger et al. 2003a—g). DOWL (2011a) mapped ice-rich morainal silty gravels along these routes,
but stated that less silty, Quaternary alluvial and glacial outwash gravels may be present locally. DOWL
(2011a) estimated that material sources consisting of floodplain alluvium, silty alluvium, and bedrock
would be available approximately every 5 to 10 miles along Alternatives A and B. A review of aerial
imagery, geologic maps, and topographic maps along Alternative C indicates the majority of borrow
sources would likely be in bedrock, and material source spacing would vary from approximately 5 to 30
miles. Silty alluvial sources may be present in river floodplains or local glacial outwash deposits.

Environmental Consequences
Road Impacts

The construction of the road would require large amounts of sand and gravel, embankment material, and
aggregate resource, as well as sources of riprap. The current and future characteristics of subsurface soils
and final road design dictate the volume and quality of material resources required for road construction.
Field studies, site-specific explorations, and laboratory testing would be conducted to evaluate potential
material sources and available material quality and quantities.

AIDEA has identified potential material sources along each alternative of sufficient volumes to construct
the project and provide additional materials needed for routine maintenance and repairs of areas
experiencing thawing and subsidence. Geotechnical investigations supplying data on the specific sizes,
grades, and actual quantities have not been conducted. The footprint of each alternative includes
anticipated material site development areas; therefore, impact assessments throughout this EIS address
impacts associated with material site development, including wetlands and vegetation, fish and wildlife
habitat, air quality, and soils. While the volume of overburden at the proposed material sites is unknown,
geotechnical engineers estimated that the provided footprint incorporates the stockpiling of removed soils
to reach suitable construction material.

It is not currently known if there are sufficient volumes of materials that are clean of NOA. Surficial
deposits that have not been evaluated are likely to have come from such bedrock ground down by
previous glacial action. It should be anticipated that measurable concentrations of asbestos may be present
in unconsolidated surficial deposits near bedrock with high or medium potential for NOA (see Volume 4,
Map 3-2, to help understand extent and likelihood of impact). Potential material sites will be investigated
and tested to determine if asbestos is present. DOT&PF has guidance for excavation activities and testing
procedures for material sites (DOT&PF 2012a).
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If NOA is determined to be present, and no alternative material sites without asbestos are available,
AIDEA has committed to complying with DOT&PF’s Interim Guidance and Standards for Naturally
Occurring Asbestos (NOA) Material Use (DOT&PF 2012a), which includes procedures for testing and
minimizing dust, and specifies where the materials may be used and not used. For example, roads would
need to be either paved or capped with materials free from measureable NOA.

No Action Alternative Impacts

There would be no demand on local sand and gravel material sources, or change to the existing placement
of NOA or acid-bearing rocks due to this project, and therefore no impacts on these resources under the
No Action Alternative.

Impacts Common to All Action Alternatives

Potential impacts from road construction and maintenance include the removal of sand, gravel, and
bedrock resources for embankment fills and road surfacing from material sites. The development of
material sites would affect vegetation cover, topography, drainage patterns, the thermal regime of
subsurface soils, wetlands and aquatic resources, wildlife and birds, and air quality (e.g., fugitive dust).
The BLM could require mitigation for impacts from material sites be included in specific material site
mining plans on BLM-managed lands. Appendix N provides potential mitigation measures and BLM’s
standard stipulations for material sites. If these mitigation commitments were applied, they would avoid,
minimize, and potentially compensate for unavoidable impacts. Additionally, material site development
could expose ARD or NOA materials to the environment, with associated impacts. AIDEA has proposed
site-specific geotechnical explorations be performed to evaluate potential material sites (see Chapter 2,
Section 2.4.4). Such geotechnical testing would be expected to identify the presence of ARD or NOA to
avoid unnecessary cuts and unintentional exposures.

Material containing asbestos, defined by the State of Alaska as more than 0.25 percent, can be used within
the road embankment if it is sufficiently capped or paved (DOT&PF 2012a). The applicant has proposed
to avoid the use of NOA materials to the greatest extent feasible. If NOA materials are the only feasible
option for road construction, AIDEA would follow DOT&PF’s guidance (DOT&PF 2015) and standards
for NOA material use (17 AAC 97). Following this guidance would minimize the potential for airborne
asbestos in fugitive dust. In its comments on the Draft EIS, AIDEA clarified its own design measure and
committed to avoiding the use of any construction and maintenance materials that exceed 0.1 percent
NOA, to the greatest extent possible (see Chapter 2, Section 2.4.4), or would follow State design
measures to contain NOA materials in the core of the road embankment. The BLM has proposed
mitigation measures that would require AIDEA to develop a comprehensive plan to address NOA and
demonstrate compliance (see Appendix N, Section 3.2.7). As noted in Section 3.2.1 (Geology and Soils),
neither the State definition of NOA materials, which is materials containing more than 0.25 percent NOA,
nor AIDEA’s proposed threshold (avoiding materials that contain more than 0.1 percent NOA) is based
on levels that have been determined safe to breathe. OSHA standards are based on measurements of the
concentration of asbestos fibers in air over time, and OSHA acknowledges that this level does not
eliminate health risk (Jeffress 1999).

According to AIDEA, upon reclamation of the road, borrow materials would be removed and placed in
open material sites. It is unknown whether such materials would be usable for other construction projects.
This proposed reclamation activity would require the opening and permitting of solid waste landfills
within the project footprint. This would require ADEC authorization, and would need to be identified as
part of any material site reclamation and closure plan. This would not typically be permitted by the BLM
on BLM-managed lands as it would be a violation of policy based on the existing BLM Mineral Materials
Handbook. Appendix N includes stipulations that would require AIDEA to prepare a detailed reclamation
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plan and get approval from the BLM prior to any disposal of old roadbed material on BLM-managed
land.

Alternatives A, B, and C Impacts

Estimated required borrow material for road construction under the action alternatives would be
approximately 15 million cubic yards (Alternative A), approximately 16.8 million cubic yards
(Alternative B), and approximately 22 million cubic yards (Alternative C; DOWL 2019b). DOWL
estimated that material sources would be available approximately every 10 miles along: 93 percent of
Alternative A (DOWL 2019b), consisting of floodplain alluvium, silty alluvium, and bedrock (DOWL
2015); 95 percent of Alternative B (DOWL 2019b), consisting of floodplain alluvium, silty alluvium, and
bedrock (DOWL 2015); and 84 percent of Alternative C (DOWL 2019b). A review of aerial imagery,
geologic maps, and topographic maps along Alternative C indicates the majority of borrow sources would
likely be in bedrock, and material source spacing would vary from approximately 5 to 30 miles.

Mining, Access, and Other Indirect and Cumulative Impacts

Indirect and cumulative impacts include the change of topography, drainage, and thermal regime due to
material site and access road development. These changes may lead to permafrost warming or thawing,
which may affect road performance and maintenance and water quality. Locations of material sites and
access roads should be chosen and designed based on site-specific geotechnical explorations to mitigate
these potential indirect impacts.

Indirect future actions, such as additional ground-disturbing road construction and mine development,
may disturb the existing placement of NOA and acid bearing rocks in the area. State of Alaska material
use guidance and standards address the use of NOA materials on projects, but does not address mining
activities such as rock crushing and blasting. The development and operation of the mines would be under
the auspices of multiple agencies and laws, including the Clean Air Act and Safe Drinking Water Act;
federal agencies with asbestos regulations, including OSHA and MSHA; and state agencies, including
ADEC. See Appendix H for additional details on mining and other reasonably foreseeable development
1mpacts.

3.2.3 Hazardous Waste

Affected Environment

Hazardous waste is not a resource that could be affected by the proposed project; rather, it is a potential
condition in the environment that could affect natural resources and human health if exposed to air, water,
or soil pathways. The physical environment section of this chapter discusses hazardous waste because it is
often found buried or has spilled and seeped into the soil or groundwater. The project area has had limited
human or industrial activities that could have resulted in solid or hazardous wastes being introduced into
the environment. Localized spills and contaminated sites are present near existing communities and along
the Dalton Highway and Trans-Alaska Pipeline System (TAPS), which form the eastern boundary of the
project area. ADEC’s contaminated sites database indicates there are no contaminated sites within 5 miles
of Alternatives A and B; however, 17 contaminated sites are located within 5 miles of Alternative C, with
the closest active site located approximately 1.5 miles away (see Appendix D, Table 4, and Volume 4,
Map 3-3).

Environmental Consequences

Road Impacts

Construction and operation of the roadway would involve use of chemicals, production of solid waste,
and transport of chemicals, explosives, and solid waste in an area with limited human or industrial
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activity, which could result in solid or hazardous wastes being introduced into the environment. The road
project would be anticipated to include the transportation, storage, and use of diesel and other fuel
products; oils and lubricants for road construction and maintenance of equipment; and dust palliatives.
Transportation on the road would include the movement of fuels (including liquefied natural gas for mine
power production), chemicals, explosives, and supplies to support the development and operation of the
mines, as well as the movement of wastes and ore concentrates. All of these actions involve substances
that could be toxic to organisms, including humans. State and federal laws govern transport and handling
of such materials, and Appendix N includes potential mitigation measures that may be applied to this
project.

While gravel road dust consists mainly of relatively inert mineral particles, these particles are typically
laden with trace chemical contaminants originating from vehicle exhaust emissions and the wear and tear
of vehicle components, such as brakes (copper, nickel) and tires (zinc, cadmium), and chemicals used in
the maintenance of roads, including deicing and dust abatement treatments, as well as herbicides applied
for control of invasive weeds (EPA 2014). Road dust of industrial roads may also become contaminated
by the materials hauled on the roadway (EPA 2009).

Impacts from spills vary, based on the material type, size, and season. Substance behavior—if released
into the environment—is influenced by environmental factors (current weather or season), the
environment onto which the spill occurs, and the physical and chemical properties of the spilled material.
Appendix D, Table 5, describes potential spill behavior during the 4 seasons, as described in the Alpine
Satellite Development Plan EIS (BLM 2004a). The table helps to define the potential magnitude and
extent of spills. A spill prevention, control, and countermeasures plan would be developed to guide
construction and operation activities. The plan would identify measures to reduce the potential for fuel
spills, locations of spill response materials, and training of construction and maintenance staff on spill
response.

No Action Alternative Impacts

Under the No Action Alternative, there would be no generation of solid waste, wastewater, or spills of
oils or other hazardous substances in the project area attributable to the project.

Impacts Common to All Action Alternatives

All action alternatives would generate solid waste consisting of food wastes, sewage sludge, and other
nonhazardous burnable and non-burnable wastes from road construction, operations, and maintenance.
Solid wastes would be separated and stored in approved containers until they were incinerated or
transported to an approved landfill. Burning waste would temporarily affect air quality. Construction and
maintenance activities are anticipated to include the use of dust palliatives (also known as dust
suppressants) to reduce particulate concentrations in the air. These may introduce chemical contamination
into the surrounding environment and waterbodies. The accumulation of low levels of persistent
contaminants over long periods of time can impact ecosystems that have only experienced minimal
industrial pollutants. AIDEA proposes the use of dust palliatives and the latest technologies for dust
minimization (see Chapter 2, Section 2.4.4). A potential BLM mitigation measure under consideration by
the BLM would ensure that dust control palliatives be selected to minimize toxicity to fish. Potential
BLM mitigation measures include additional methods to minimize such impacts (see Appendix N).

Spills are not a planned activity and are unpredictable in cause, location, size, time, duration, and material
type. However, they are likely to happen, given the expectation of regular use of the road over a 50-year
period by vehicles, all of which are likely to require fuel and lubricants. A large percentage of vehicles on
the industrial road would transport bulk shipments of fuel or chemicals. The majority of construction
spills tend to be relatively small amounts of refined products, such as gasoline, diesel, and lubricating and
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hydraulic fluids resulting from vehicle and construction equipment fueling and maintenance. Most small
spills would likely occur on the road prism (road surface and road embankment). A tanker truck accident
or a fuel storage tank failure is the most likely source of large spills.

Chemicals used in mining processes would be transported along the ROW. The applicant provided a list
of commonly used chemicals anticipated to be shipped via the road, including copper sulfate,
hydrochloric acid, lime, methyl isobutyl carbinol, sodium cyanide, sodium diisobutyldithiophosphinate,
sodium isopropyl xanthate, sulfuric acid, zinc sulfate, and adipic acid (DOWL 2016a). The actual
chemicals transported could change depending on final mining operation plans and permit stipulations.
These chemicals are toxic and would be transported dry or in sealed containers to minimize risk of
exposure to humans and the aquatic environment should a vehicle collision or rollover occur. Permits and
authorizations for the mines would address transportation, storage and usage, and emergency response
procedures for hazardous materials used in mining activities.

Mining activities to extract minerals would also result in ore concentrates that may contain toxic dusts,
including lead and zinc. The applicant has committed to requiring mineral concentrates be loaded into
specialized (sealed) intermodal bulk shipping containers for transport to port. With this containerized
system, metal releases from the transport of ore concentrate would not be expected to be commonplace.
Diesel fuel, gasoline, lubricants, liquefied natural gas, listed chemicals, and ore concentrates could be
toxic to plants, animals, and people, sometimes at low concentrations in air, water, or soil. Uncontained
larger spills that left the gravel road embankment could kill or damage plants, fish, wildlife, and human
road users and pollute water, soil, and air.

All action alternatives have similar total transportation lengths to and from Fairbanks. All action
alternative embankments would be surrounded by approximately 60 percent wetlands and waterbodies
within 328 feet (100 meters; see Section 3.3.1, Vegetation and Wetlands). Contaminant releases near wet
areas and beyond the gravel embankments would have short migration pathways to aquatic habitat. Once
contaminants reach unfrozen waterbodies, clean up and removal would be difficult.

Because the area is remote and little infrastructure exists, the existing capacity for response to spills is
limited. While the statewide capacity for oil spill response is well established, there is minimal capacity to
handle a spill of liquefied natural gas or chemicals such as sodium cyanide. AIDEA’s design features
include development of a spill prevention and response plan to comply with regulations regarding spill
prevention, containment, preparedness, and response (Chapter 2, Section 2.4.4). Appendix N, Section
3.2.3 (Hazardous Waste), outlines potential mitigation measures for hazardous waste, solid waste, and
fuel handling and transport. If such commitments are applied, the potential risk of spills may be reduced,
and adverse impacts from resulting spills may be minimized but are not expected to be eliminated.

Alternatives A and B Impacts

Construction of Alternative A or B would be shorter than C, resulting in less vehicle equipment and
vehicle maintenance associated with the construction activities. This may result in less incidences of
construction related leaks and spills. The shorter distance to the Dalton Highway with Alternatives A and
B, however, results in longer driving distances on the Dalton Highway and increased risk of fuel truck
spill on the highway relative to Alternative C. The controlled access of the proposed road may reduce the
likelihood of spills.

Alternative C Impacts

Where Alternative C traverses the Ray Mountains, the alignment is anticipated to have more steep
sections than Alternatives A and B, which could result in more difficult driving conditions and more risk
of contaminant releases as a result of vehicle accidents. The Alternative C alignment also crosses more
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streams and follows several streams, resulting in a greater percentage of the alignment in or within 1,000
feet of estimated floodplains (see Section 3.2.5, Water Resources), which could increase risks of
contaminant dispersion and difficult cleanups.

Mining, Access, and Other Indirect and Cumulative Impacts

Reasonably foreseeable development actions would increase the potential of spills in the project area.
Development and operations of large-scale mining operations in the District would likely include the
transportation of liquefied natural gas by tanker truck. Spills and potential risk of spills as a result of the
development and operation activities of mines as identified in Appendix H are more predictable and more
serious than those discussed above as part of the proposed road project. Toxic chemicals would be stored
on site as part of any developed mine and used as part of their ore extraction and concentration process.
Any contaminants released to the environment through any activity made possible by the road, including
but not limited to large-scale mining, would be addressed in coordination with the ADEC and EPA. The
action taken to remediate environmental impacts of the release would be site specific, protective of human
health and the environment, and consistent with all environmental laws and regulations. The ADNR
Office of Project Management and Permitting typically coordinates large mine permitting. ADNR
Division of Mining, Land and Water, Dam Safety and Construction Unit, would review dam design and
operation for state certification, and ADEC would issue permits to authorize the disposal of tailings,
waste rock and wastewater, and ensure compliance with applicable water quality standards. Regardless,
tailings dam failures occur and could have major adverse effects to water quality, fish and wildlife habitat,
fish and wildlife mortality, and human mortality. It is not possible to state with specificity spill impacts
from mining because no specific mining proposal has been made. However, the risk of spills and impacts
from spills are anticipated to be similar to those experienced at the Red Dog Mine (EPA 2009) and
discussed in the spill risk assessment in the Donlin Gold EIS (USACE 2018)°. The EIS evaluated spill
risks and associated impacts from spills of diesel fuels, liquefied natural gas, and chemicals used in ore
processing, and mine tailings stored behind a tailings dam. These are representative of the types of spills
and impacts that can occur in mining operations. Section 311 of the Clean Water Act establishes
requirements related to discharges or spills of oil or hazardous substances. Under 40 CFR 112, the EPA
would require any mining facilities that handle substantial quantities of oil to prepare a Spill Prevention,
Control, and Countermeasures plan. See Appendix H for additional details on mining and other
reasonably foreseeable development.

3.2.4 Paleontological Resources

Affected Environment

Paleontological resources include fossilized and non-fossilized remains of ancient life. According to the
BLM (2016a), little work has been done to inventory paleontological materials on BLM-managed lands in
the Central Yukon planning area. However, a wide range of vertebrate, invertebrate, and plant fossils are
known across the area. The nature of the paleontological resources in the Central Yukon planning area
spans the Paleozoic Era (approximately 540 to 250 million years ago) to the Cenozoic Era (approximately
65 million years ago to present). All types of vertebrate and invertebrate animals and plant specimens are
reported, with the large mammal vertebrate remains concentrating in the Pleistocene epoch
(approximately 1.8 million to 10 thousand years ago). Vertebrate fossils within the planning area typically
fall within the Pleistocene or Cretaceous (approximately 144 to 65 million years ago) age classes, with the
earlier Cretaceous being much rarer.

¢ In this EIS, the analysis relies on studies associated with current or proposed mines in Alaska. It should be noted, however, that
Donlin is a gold mine and Red Dog is a lead/zinc mine; these mines’ products are different than those that would be primarily
produced by mines in the District (i.e., copper, cobalt).
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The BLM is required to use the Potential Fossil Yield Classification (PFYC) system, which is a tool for
assessing potential occurrences of paleontological resources in mapped geologic units. The PFYC system
provides baseline information for assessing paleontological resources and provides a consistent approach
to determine if an action may affect paleontological resources on public lands. The system is created from
available geologic maps and assigns a class value to each geologic unit. PFYC values range from Class 1
(very low) to Class 5 (very high) and indicate the probability for the mapped unit to contain significant
paleontological resources and the degree of management concern for the resource. Geologic units without
enough information to assign a PFYC value are assigned Class U (Unknown Potential). PFYC values for
geologic units in Alaska were first assigned in 2010 (Armstrong 2010), and an updated geospatial PFYC
model for Alaska is currently being developed. Based on preliminary results, PFYC values for the
mapped geologic units in the project area range from Class 1 (very low) to Class 2 (low). No Class 3, 4,
or 5 values are identified. Class U values are present, but are primarily assigned to bodies of water. There
are no previously-recorded paleontological locales in the project area.

Environmental Consequences

Road Impacts
No Action Alternative Impacts

Current changes to paleontological resources, such as increased exposure due to changes in permafrost,
riverbank erosion, and weathering, would continue to occur. There would be no potential direct impacts
on paleontological resources as a result of the project under the No Action Alternative.

Impacts Common to All Action Alternatives

Direct impacts on paleontological resources could occur during material site development and gravel
mining due to construction. Indirect impacts on paleontological resources may occur in areas cut for
roadway or airstrip construction, or during material site excavation. Since the paleontological resources in
the project area have not been extensively studied, infrastructure construction may support additional
scientific research and identification of paleontological resources (e.g., during geotechnical testing, road
cuts, or further cultural resource investigations). While all paleontological resources are protected from
removal, damage, or destruction on federal lands (16 United States Code [USC] 470aaa — 470aaa-11) and
the proposed road will not be open to public access, improving access to areas with paleontological
resources may result in unauthorized fossil removal, looting, and damage. Removal of ground cover could
expose fossil-bearing units that would then expose the unit to weathering influences, which may damage
the resource and its context. These impacts would occur during each phase of construction and during
road closure and reclamation. The timing and duration of construction activities are estimated in
Appendix H, Table 2-9.

Appendix D, Table 7, summarizes anticipated acreage of impacts on PFYC units and helps define the
likelihood and magnitude of impact. Volume 4, Map 3-4, illustrates the locations and extent of potential
impact. No Class 3 (moderate), 4 (high), or 5 (very high) acreages would be impacted, although some
areas are unevaluated. Impacts on Class W (water) would be mitigated by bridge structures.

Alternative A Impacts

The Alternative A footprint crosses geologic units identified as Class 1 (very low) and 2 (low) for
paleontological resources. See Appendix D, Tables 6 and 7, and Volume 4, Map 3-4, for more detailed
descriptions.

Alternative B Impacts

The Alternative B footprint crosses geologic units identified as Class 1 (very low) and 2 (low) for
paleontological resources. The Alternative B footprint disturbs approximately 600 more acres than
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Alternative A due to its longer length. See Appendix D, Tables 6 and 7, and Volume 4, Map 3-4, for more
detailed descriptions and project classifications.

Alternative C Impacts

The Alternative C footprint crosses geologic units identified as Class 1 (very low) and 2 (low) for
paleontological resources. Alternative C footprint impacts the most acreage of all alternatives due to its
longer length. Approximately 400 acres (5 percent) of the Alternative C footprint has unknown potential,
and would be identified for medium to high management concern until field surveys or additional
research is performed. See Appendix D, Tables 6 and 7, and Volume 4, Map 3-4, for more detailed
descriptions.

Mining, Access, and Other Indirect and Cumulative Impacts

Ground-disturbing activities from past and present activities (see Appendix H) may have affected
paleontological resources in the project area in areas of mineral exploration or community infrastructure
construction for airports or local roads. Reasonably foreseeable future actions (see Appendix H) that
could affect paleontological resources include mine and road development in the project area. All
paleontological resources are protected from removal, damage, or destruction on federal lands, unless
permitted, under the Paleontological Resources Preservation Act (16 USC 470aaa — 470aaa-11).
Activities with the potential to adversely affect paleontological resources are typically required to have
professional inventories filed with the BLM before specific development projects begin (BLM 2018a).
These include requirements to minimize or eliminate adverse impacts on paleontological resources. Mine
and road development on state-owned lands would be required to coordinate with the state land manager,
as stipulated under the Alaska Historic Preservation Act (AS 41.35), which specifically covers fossils.
The effects of climate change could influence the rate or degree of permafrost melting, resulting in
exposure or damage to paleontological resources, contributing to potential cumulative impacts. The No
Action Alternative would have no potential cumulative impacts on paleontological resources.

3.2.5 Water Resources

Affected Environment
Overview

The water resources of the region are influenced primarily by climate and topography. Moderately warm
summers and cold winters prevail, with mean daily temperatures below freezing from the beginning of
October through the end of April and snowfall occurring from September to May. Average annual
precipitation is 17 inches, but varies slightly throughout the area due to microclimate conditions such as
elevation and topography (BLM 2016a). The project area has limited coverage from meteorological or
hydrological recording stations. Some climate records are available from the National Centers for
Environmental Information for Bettles and Coldfoot, Hogatza River, and Kiana and Selawik on the east,
south, and west sides of the project area, respectively. Appendix D, Tables 8 through 12, show data for
these stations. Appendix D, Tables 8, 9, and 11, show mean monthly precipitation values for Coldfoot,
Bettles, and Selawik.

Surface Waterbodies

The topography of the project area defines the drainage basins, major rivers, and general direction of
flow. The area is generally comprised of the Yukon River watershed and its tributaries, which enters near
the southern boundary of the project area where it crosses the Dalton Highway and flows southwest to the
Bering Sea (see Volume 4, Map 3-5). Large rivers joining the Yukon include the Ray, Big Salt, Tozitna,
Melozitna, and Koyukuk rivers. The Brooks Range, to the north, is the headwaters for many of the rivers
flowing south and then west. The Koyukuk basin rises in the Chandalar Shelf east of the Dalton Highway
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and parallels the highway south, and then west, to join the Yukon River south of the project area and
empty into the Bering Sea. Large rivers joining the Koyukuk include the Wild, John, Alatna (includes the
Malamute Fork of the Alatna), Indian, Hughes Creek, and Hogatza rivers. The Kobuk basin rises in the
Brooks Range and flows south and then west to the Chukchi Sea. Large rivers joining the Kobuk include
the Reed, Mauneluk, Kogoluktuk, Shungnak, and Ambler rivers and Beaver Creek. Volume 4, Map 3-6,
depicts these major rivers and lakes, and Appendix D, Table 13, lists the large rivers, headwater origins,
receiving waters, drainage areas, and alternatives that cross them.

In addition to the large rivers noted above, hundreds of named and unnamed smaller rivers and streams
intersect the proposed alternatives, requiring 2,921 to 4,585 additional bridge and culvert crossings as
identified in Appendix D, Table 17. These smaller rivers and streams provide water conveyance, fish
habitat, floodplain storage, and watercourse/wetland connectivity.

According to BLM’s Central Yukon Resource Management Plan, Analysis of Management Situation
(BLM 2016a), streams typically have low dissolved solids, dissolved oxygen near saturation, and neutral
to moderately basic pH. Water temperatures during summer are typically less than 57°F. Appendix D,
Table 14, provides the location, period of record, and type of data collected from the U.S. Geological
Survey (USGS) gages. Appendix D, Table 15, provides similar data from the University of Alaska
Fairbanks—Water and Environment Research Center stations. Volume 4, Map 3-6, shows the distribution
of the river monitoring stations within the project area.

Several large lakes exist along the northern routes (Alternatives A and B) near the southern boundary of
GAAR, including Walker Lake, Nutuvukti Lake, Lake Selby, and Narvak Lake (within the preserve), and
Iniakuk Lake, Norutak Lake, Lake Minakokosa, Avaraart Lake, and Kollioksak Lake (outside the
preserve). Large lakes along the Alternative C route include Klalbiamunket Lake (near Hughes) and Lake
Tokhaklanten, but no information on their water quantity, quality, or bathymetry is available. The many
small lakes within the project area are located primarily along the lower gradient sections of the rivers or
wetland areas. Lakes are prevalent along the Kobuk River, Kogoluktuk River, Mauneluk River, Pah River
Flats, and Kanuti National Wildlife Refuge (NWR), including the Kilolitna, Kanuti, Alatna, John, Wild,
and Koyukuk rivers. No information on water quantity, quality, or bathymetry for these lakes was
available’.

Limited surface waters within 5 miles of the alternatives have been reserved for mining and drinking
water. See Appendix D, Table 16, for ADNR-listed surface and subsurface water uses.

The USACE has authority over navigable waters in Alaska that are regulated under Section 10 of the
Rivers and Harbors Act. According to the USACE in its capacity as a cooperating agency for this EIS, as
of October 19, 1995, the USACE Alaska District had identified 4 rivers meeting the definition of
navigability that could be affected by the project: the John River from its confluence with the Koyukuk
for 105 miles upstream, the Kobuk River from the Chukchi Sea upstream for 200 miles, the Koyukuk
River from its confluence with the Yukon River upstream for 544 miles, and the Yukon River for its
entire length of 1,432 miles in Alaska. None of these river segments within the project area is subject to
tidal influence.

The Seventeenth U.S. Coast Guard District also makes navigability determinations to determine its
jurisdiction on specific waterways or portions of waterways in Alaska. These determinations are subject
to change or modification pursuant to 33 CFR 2.45. Under Section II, Internal Waters Determined to be

7 Because of the distance of the alignments from these waters, the BLM determined that the lack of data was not relevant to
understanding reasonably foreseeable significant adverse impacts and that this data was not essential to making a reasoned choice
among alternatives.
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Navigable Waters of the United States, the list represents waterways for which the U.S. Coast Guard
(USCG) has made a navigability determination. Omission of a waterway from this list does not mean the
waterway is not navigable, just that no determination has been requested. This list includes the entire
length of the Dietrich River (a tributary to the Middle Fork of the Koyukuk River), the Kobuk River from
its mouth to the Village of Kobuk, and the entire length of the Yukon River in Alaska. Boats are known to
use many rivers and streams in the project area. Section 3.4.2, Transportation and Access, and Section
3.4.3, Recreation and Tourism, discuss some of these uses.

Flooding and Hydroloqy

Records of discharge and stage as well as precipitation in the project area are limited. Flooding can be the
result of snowmelt in years with high snowfall and accumulation of snow water equivalent in the
catchment in late spring, ice jams during breakup (frequent in the area), or excessive rainfall during
summer. Generally, maximum discharge occurs during spring breakup, which usually happens during the
latter part of May south of the Brooks Range (BLM 2016a). Gage records for Jim River near Bettles
indicate that peak flows occurred during the typical spring breakup period and fall rainstorms. Studies
estimated the Koyukuk River at Hughes reached a discharge of 330,000 cubic feet per second during a
flood event resulting from 2 high-precipitation events approximately 1 week apart in August 1994 (Kane
et al. 2015). This event resulted in floods in Allakaket, Alatna, and Hughes that Kane et al. (2015)
estimated to be 100-year runoff events. Many river basins within the project area likely have similar
hydrology. Flows in the larger rivers are usually at a minimum in March and maximum in June, July, or
August, and winter flows are generally about 20 percent of peak summer flows (BLM 2016a). The south-
flowing rivers originating in the Brooks Range likely experience flooding from snowmelt and ice
jamming more than from large rainfall events. These rivers would be expected to experience overbank
flows during breakup each year, especially at locations where ice jams impede conveyance. The wide
river valleys with lower slopes, such as the Lower Koyukuk, Kanuti, and Lower Kobuk, drain a
considerably larger area and may experience more summer flooding than snowmelt or ice jam flooding.

Subsurface Water (Groundwater)

Like most areas underlain by permafrost, groundwater is mainly contained within the thaw bulbs of rivers
and lakes. Mountainous and steep river reaches tend to have braided channel systems with potential for
water transport within the bed or gravel substrate. These systems are more likely to develop aufeis when
local geologic features or springs result in water pushing to the surface during extreme cold periods or
during increasing subsurface discharge. Increased aufeis development could occur when the ground is
disturbed, especially in instances where groundwater or intra-streambed water flow is restricted. Studies
have reported no significant aufeis accumulations (lasting into summer); the lack of late spring/summer
imagery precludes identification of likely areas where formation is possible®. Thaw bulbs could become
extensive in lowland river valleys characterized by meandering channels. Groundwater sources may be
considerable, especially in areas where the mean average ground temperature is near 32°F (see Volume 4,
Map 3-1). It has been noted that snow and ice fields on the south side of the Brooks Range feed important
springs that emerge on the north side of the Brooks Range within the Arctic NWR (Yoshikawa et al.
2007; Kane et al. 2013).

The ADNR Division of Mining, Land, and Water maintains a list of water rights and temporary use
authorizations for subsurface and surface sources. Within approximately 5 miles of the project
alternatives, there are 7 subsurface water use permits, certificates, and pending actions, including the City
of Hughes, City of Kobuk, and several private uses. Surface water rights exist for the City of Shungnak
and a private entity (see Appendix D, Table 16). The public and private drinking water supplies provided

8 The BLM determined there is sufficient information to make a reasoned choice among alternatives. Obtaining additional
detailed imagery for a project area of this size would be exorbitant.
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by drilled wells are at least 1.6 miles from the nearest alignment alternative and should be unaffected by
potential roadway spills. The City of Kobuk well, however, is likely influenced by the water quality of the
Kobuk River. While located 1.6 miles upstream of Alternative C, it is also downstream of Alternatives A
and B and could be impacted by spills on those alternatives. The public drinking water supply for the City
of Shungnak is a surface water supply from the Kobuk River and would be more affected by spills near
the Kobuk River. This supply is 5.2 miles (approximately 10 river miles) downstream from Alternative C.
This analysis has not identified specific areas of snow collection for water supply/sources for villages.

Water Quality

Limited water quality information is available, other than measurements made at the water monitoring
stations described in Appendix D, Tables 8, 9, and 11. However, the majority of streams and lakes within
the project area are undisturbed and have little to no human-caused impacts on water quantity, water
quality, riparian function, or stream stability. Except for elevated sediment levels in summer due to glacial
melting, water quality is generally good to excellent (BLM 2016a). For these reasons, the BLM
determined the lack of data was not relevant to understanding reasonably foreseeable significant adverse
impacts and this data was not essential to making a reasoned choice among alternatives. Due to climatic
conditions, surface water and soils are frozen in winter, limiting pollution inputs into streams. Where
surface-disturbing activities are or have been occurring, streams experience elevated turbidity during
spring snowmelt and rainfall events. The ADEC Division of Water maintains a list of impaired waters;
none of the waters within the project area appear on that list.

Environmental Consequences
Road Impacts

Water resources evaluated in this section include rivers, streams, lakes, and groundwater both in terms of
quantity and quality. The analysis of impacts is based on available data for the water resources within the
study area and the proposed Ambler Road conceptual design plans. This section also describes measures
that could be implemented to avoid or reduce potential impacts on water resources.

Components and actions of the alternatives that have the potential to affect water resources during
construction and operations include gravel mining; placement of gravel fill for infrastructure (e.g., road,
access roads, pads, airstrips), placement of ice roads and ice pads during initial roadway construction
(Phase 1 Pioneer Road), installation of culverts and bridges, extraction of water supply from local lakes or
rivers (for construction of ice roads and ice pads, construction of roadway embankment, potable water
use, and dust suppression), and wastewater discharge. The timing and duration of construction activities
are estimated in Appendix H, Table 2-9.

Potential impacts on water quantity and quality would include the following: blockage or convergence of
natural drainage (overland flow); changes in stage and velocity of water flow; changes in channel/bank
erosion and deposition (scour/sedimentation); increased turbidity during construction and operations;
increased potential for overbank flooding; increased potential of aufeis formation; changes in
groundwater flow; changes in the soil thermal regime and permafrost; hydrocarbon, mineral concentrate,
or other spills; acidification of surface water from exposure to ARD at road cuts; NOA released from
gravel extraction or runoff from roadway gravels; fugitive releases of metals from haul trucks; and the
demand for water supply.

Impacts were evaluated qualitatively and include an evaluation of potential temporary and long-term
impacts on water resources for the construction and operation of the Ambler Road. Many of the impacts
on water resources quantity and quality resulting from construction of any action alternative would be
similar to impacts anticipated during the operations phase of that alternative and during road closure and
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reclamation. Chapter 2, Section 2.4.4, describes design features proposed by AIDEA to minimize or
mitigate these potential impacts. The proposed project design uses minor culverts at small rills, ephemeral
channels, and concentrated drainage pathways to minimize changes to existing drainage patterns and
hydrology; however, impacts to natural hydrology would remain. Dispersed overland flow would be
concentrated into distinct flow channels leading to the culverts. Changes in water depth and velocity
could still result in changes in erosion or sedimentation, ponding, or channel migration. Additional
culverts would be included during the detailed design process if needed to adequately capture and convey
existing drainage pathways. AIDEA’s commitments in Chapter 2, Section 2.4.4, state that culverts would
be sized to match or exceed existing bank full widths to maintain existing flow depths and velocities at
typical flows and would be sized to have adequate hydraulic capacity to convey flood flows. Riprap or
other erosion control methods would be used to reduce potential for erosion or sedimentation during flood
flows. Drainage design would be reviewed by appropriate regulatory agencies (USACE, ADNR, Alaska
Department of Fish and Game [ADF&G]) during permitting for the project. Appendix N, Section 3.2.5
(Water Resources) provides potential BLM mitigation measures intended to further minimize impacts on
water resources, and other stipulations and best management practices (BMPs).

No Action Alternative Impacts

The road would not be built and there would not be impacts on the water resources associated with
AIDEA’s proposal under the No Action Alternative. Water resources would be affected by changing
climate and permafrost conditions (see Sections 3.2.1, Geology and Soils, and Section 3.2.7, Air Quality
and Climate) and other reasonably foreseeable future actions, as described in Appendix H.

Impacts Common to All Action Alternatives

The impacts are described as a result of specific components or actions taken in the construction and
operation of the proposed road. Most actions span both construction and operations and also have
multiple impacts on water resources. Appendix E, Tables 13 through 15, quantifies wetland impacts, and
Appendix E, Table 17, summarizes impacts to fish stream habitat. These tables help to define the
likelihood and magnitude of impact to water resources. In the paragraphs that follow, construction
impacts are generally of 2 years per construction phase, while some changes to area hydrology could be
long-term or permanent. Impacts associated with traffic would be long-term operational impacts.

The requirements of the ADEC Construction General Permit (CGP) describe control measures that must
be used to manage storm water runoff during construction activities. These measures minimize erosion
and reduce or eliminate the discharge of pollutants, such as sediment carried in storm water runoff from
construction sites. If these measures were not implemented properly, polluted storm water runoff could
adversely impact fish, animals, plants, and humans. The permit ensures protection of water quality and
human health. The Storm Water Pollution Prevention Plan (SWPPP) is part of the CGP and describes
control measures and BMPs that will be used during construction and operation to minimize erosion;
protect water bodies; control dust; and address dewatering, soil stabilization, treatment chemicals, fueling
areas, spill notification, and inspections. The CGP and SWPPP would control activities associated with
gravel extraction, placement of fill, and construction of bridges and culverts as well as maintenance
operations.

Gravel for construction of the roadway embankment, airstrips, access roads, and pads, plus for annual
maintenance operations, would be extracted from identified material sites along each alternative route
(see Volume 4, Maps 2-3 and 2-4, for locations of proposed material sources for the action alternatives
and general extent of impact; compare with Volume 4, Maps 3-5 and 3-6, for water resources context).
Proposed material sites are located in a variety of terrains, including ridge, upland, and floodplain areas
(see Appendix C, Table 2). AIDEA specified in its comments on the Draft EIS that it would model
floodplains to allow material site boundaries to be modified to avoid impacts to active floodplains and
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reduce the likelihood of gravel extraction to impact aquatic habitat. AIDEA anticipates material sites
identified near streams and rivers would be developed in upland terraces or abandoned floodplains above
the elevation of the active floodplain. A proposed BLM mitigation measure (see Appendix N, Section
3.2.2) would prohibit mining within the beds of active streams, active floodplains, lakeshores, or outlets
of lakes of non-navigable waterways (State of Alaska owns the submerged lands of navigable waters, and
would make gravel extraction permitting decisions if requests for gravel occurred in these areas). If these
identification efforts and measures were not implemented properly, removal of gravel from areas near
streams, including floodplains, could result in changes to groundwater level and flow patterns, which is
particularly important in fish spawning and rearing stream habitat. In addition, gravel material sites in the
active floodplain would also have the potential to be flooded during snowmelt or high-flow events,
risking breaching of the material site into the stream corridor and resulting in increased sediment flow
into the stream. If active floodplains of meandering streams are not avoided for material sites, the
stream’s migration over time may also breach the gravel mine site. This could result in increased
sediment introduction into the watercourse, changes in streambed characteristics, and degradation of fish
habitat. Most potential material sites are underlain by permafrost and development of the site, and
removal of surface vegetation, may result in local permafrost thaw or thermokarsting, especially if the
mine site is filled with snowmelt/floodwater. Gravel mining would create some localized dust that could
be carried to water bodies and downstream. As noted above, material sites would be required to meet
permitting requirements, including a SWPPP, to reduce impacts from dust and other potential
contaminants on nearby water quality. Following reclamation, gravel mines may function like a natural
lake, but would remain a risk to the natural stream habitat if breached due to bank failure or channel
meandering.

The construction of the gravel road and its associated infrastructure would compact underlying soil,
potentially impact thaw depths, and reduce natural infiltration into areas below the gravel footprint, all of
which could alter the shallow groundwater movement in the active layer. Groundwater flow beneath
roadway embankments may increase the thaw of permafrost (Darrow et al. 2013); therefore, AIDEA
proposes engineering design measures for flow beneath/through embankments (see Chapter 2, Section
2.4.4 for design features). The gravel roadway embankment is proposed to be 3 to 8 feet thick, which
provides additional insulation to underlying soils with the potential to reduce the active layer thickness.
The gravel material, however, absorbs more solar radiation than the natural vegetation and could lead to
increased permafrost thaw, especially on the south face of east-west roadway alignments. Placement of
gravel fill could also cause changes in the patterns of natural surface drainage, leading to creation of new
pathways or changes to existing drainage patterns. AIDEA’s design features to minimize permafrost
impacts are presented in Chapter 2, Section 2.4.4.

Locally, reduced groundwater flow and interrupted surface drainage could result in areas of pooling on
the uphill side of the embankment and drying of soils on the downslope side. Pooling would result in
greater thermal absorption in summer, accelerating permafrost thaw and potential thermokarsting. Aufeis
forms at locations where groundwater or stream flow is forced to the surface and freezes, such as upslope
ditches and culverts when the active layer at the roadway freezes quicker than the upslope soils, pushing
groundwater to the surface. Chapter 2, Section 2.4.4, describes AIDEA’s design features to minimize
interruptions to shallow groundwater flow beneath the roadway embankment and measures to reduce
pooling on the upslope side of the embankment. Drying may reduce the vegetative cover, allowing
increased solar absorption and permafrost thaw. The changes in surface and groundwater flow may result
in increases or decreases in local stream flow and potential changes in timing of lake and wetland
recharge. Soils on road embankments are more susceptible to erosion during snowmelt and rainfall runoff
than vegetated areas, leading to increased turbidity of receiving waters.
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During embankment construction, the disturbance of natural soils and dust from gravel placement would
be increased, and dust would be deposited on snow and ice during the winter or on vegetation and open
water during the summer. The sediments and dust could be introduced into waterbodies when melting
occurs, causing an increase in turbidity. Construction impacts on water quality would be limited to
entrainment of fine-grained fill material in runoff during snowmelt and rainfall events in summer,
following construction. Changes in the configuration of the roadway embankment (Phase 1 to Phase 2 to
Phase 3) would also increase construction type impacts of gravel placement. The initial construction
would be expected to last about 2 years and likely would be continuous with Phase 2 (Phases 1 and 2 total
would be 4 years). The construction of Phase 3 would take another 2 years approximately 10 to 12 years
later. These estimates are based on the timing and duration of construction activities estimated in
Appendix H, Table 2-9.

AIDEA has proposed design features meant to retain cross drainage, so that the gravel road embankment
would not unduly affect drainage patterns (see Chapter 2, Section 2.4.4). Long-term effects of the gravel
infrastructure over the life of the road could include potential changes to the existing hydrologic regime,
although this is expected to be largely mitigated with properly placed culverts and bridges at defined
waterway crossings and regularly placed cross-drainage culverts, as outlined in Chapter 2, Section 2.4.4.
If these measures were not implemented properly, the gravel infrastructure would result in an increase in
sedimentation and turbidity in nearby waterways because of erosion of the embankment materials. Water
quality could be affected by the long-term accumulation of road dust during operations. While dust
deposited directly into water sources may cause minor impacts, the dust that builds up over time on tundra
or floodplain vegetation may cause a larger impact on water quality. During a rain event, accumulated
dust could be washed into nearby waterbodies over a short period and increase turbidity, total suspended
solids, and other pollutant concentrations depending on the makeup of the source material (see
discussions of NOA in local minerals in Sections 3.2.1, Geology and Soils; 3.2.2, Sand and Gravel; and
3.4.5, Socioeconomics and Communities; see also NewFields 2019). Metals can come from natural gravel
materials, material transported on the road, and vehicles (e.g., exhaust and brake wear); metals can also
become entrained in dust and stormwater runoff (see Sections 3.3.1, Vegetation and Wetlands, and 3.3.2,
Fish and Amphibians, for a discussion of impacts on these resources from metals). Dissolved oxygen
concentrations could be affected by increased turbidity. These increases in turbidity are similar to those
that occur during high-flow events when sediments that have been deposited on bars and shorelines over
time during low-flow conditions are suddenly mobilized and transported downstream. The gravel
infrastructure may accelerate the thawing of permafrost, exposing previously frozen materials to
subsurface flows, which may react with constituents of minerals in the soil that had once been sequestered
in ice (Barker et al. 2014; Jones 2016). This may mobilize minerals and metals and introduce chemical
changes in the soils, groundwater, and surface waters.

Changes in road grade, vegetation clearing, plowed snow banks, guard rails, and bridge abutments change
wind patterns, which in turn change snow accumulation and drifting patterns (NCHRP 2019: Section
3.10). Gravel fill from the roadway embankment would also change snow accumulation patterns, which,
in turn, could change drainage patterns once the snow melts and increase inundation (flooding) or drying
of affected areas. Snow drifting could also result in insulation of the surface soils, reducing the freezing of
surface soils (active layer) and potentially increasing the depth of permafrost thaw. While plowing of
snow from the roadway shoulders and embankment slopes as a mitigation measure to facilitate dissipation
of heat out of the embankment may reduce the likelihood of permafrost degradation, it may result in
changes in snow accumulation at the base of the embankment (Regehr et al. 2013). This could result in
increased insulation of the embankment as well as the possibility of road dust, deicing agents,
contaminated road sands and other road surface materials reaching further into the surrounding
environment during snowmelt runoff. Increased inundation from melting snow accumulations could
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increase areas of pooling and thermokarst action, creating settlement, impounded areas of water, and
increased permafrost thaw.

AIDEA proposes to complete bridge construction and much of the Phase 1 road during winter. As such,
ice roads and pads are anticipated to be a necessary winter construction technique. Ice pads may be
constructed to support gravel mine extraction activities, for staging equipment and supplies during
construction, and for work platforms for bridge construction. River crossings and wetland area ice covers
in some areas would likely be thickened to provide bearing capacity for heavy construction vehicles
during initial pioneer road construction. Ice roads and pads could locally change snow accumulation
patterns and may damage underlying vegetation. Ice roads in Alaska typically require approximately

1 million gallons of water for each mile of a 25-foot-wide ice road; however, individual road segments are
not anticipated to be even 1 mile long. Approximately 250,000 gallons would be required per acre of ice
pad. As discussed below, water necessary for construction of ice roads and pads would be withdrawn
from lakes or large rivers near the construction activities as allowed by State of Alaska temporary water
use authorizations and fish habitat permits.

During spring breakup, ice road segments across floodplains and ice pads could temporarily block sheet
flow within drainages, altering the natural distribution of surface waters. Until ice roads melt, shallow
groundwater and sheet flow may build up on the upslope side, potentially increasing permafrost thaw. To
ensure adequate drainage at stream crossings, ice roads would be removed, slotted, or scored prior to
spring breakup to avoid increased erosion of streambanks upstream and downstream of the crossing.
Meltwater from ice roads and pads during spring breakup could have a temporary localized effect on
specific conductance, alkalinity, and pH in the surrounding waterbodies. Spills or material releases (e.g.,
lubricants, oils, fluids) on ice roads or pads would be required to be removed prior to melt out as per
appropriate BMPs.

The proposed project alternatives would require a large number of bridges and culverts as defined in
Appendix D, Table 17 (see DOWL 2016a: Appendix 5C, Maps 6 through 14, for diagrams showing
typical culverts and bridges). The table helps to define the likelihood and magnitude of impact. All of the
action alternatives have a similar number of stream crossings and estimated hydraulic cross-connection
culverts, ranging from 13.85/ mi (Alternative C) to 14.05/mile (Alternative B). Bridges have the potential
to impact flow velocities and depths, especially during high-flow events, freeze-up and breakup ice runs,
and ice jams. Bridges for this project are defined as small (less than 50-foot span), medium (50- to 140-
foot span), and large (multiple spans of up to 140 feet with sets of piers within the river channel). AIDEA
has proposed that bridges would be designed to pass a 100-year flood event with limited impact to the
floodplain, minimal increase in water levels upstream of the bridge, and nominal changes in water
velocity through the bridge opening (DOWL 2016a). Abutments are proposed to be designed outside of
the full channel width and would be protected from erosion by riprap or other appropriate scour
protection. Large bridges would include piers within the river channel, which have a local impact on
water velocity and bed scour around the piers during flood events. The piers should be located to
minimize impacts on fish and boat passage while maintaining sufficient protection from scour in the event
of channel shifting. Construction of piers in the river channels may impact water quality by disturbing
substrate and temporarily increasing suspended solids. Construction of the bridges is proposed to be
primarily during winter to minimize disruption of the riverbed during low flow conditions.

Consideration of boat passage is a USCG requirement for bridges on rivers the USCG has determined are
navigable waters, and they would need to be designed to maintain a bottom chord clearance sufficient for
boat passage. Boat size is likely to vary considerably depending on the water body, from canoes and rafts
to loaded barges. The USCG would undertake navigability determinations for streams where no previous
determination has been undertaken. For purposes of this EIS, all streams currently used for boating (e.g.,
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rafting/pack-rafting, canoeing, motor-boating, river barging) are considered navigable, and therefore are
assumed to fall under the requirements of USCG Section 9 Bridge Permit(s) to not impede navigation of
such vessels. AIDEA has proposed that the bridges would be designed to allow continued navigation. See
Chapter 2, Section 2.4.4.

There is the potential for AIDEA to use a variety of methods to install steel or concrete bridge piers or
abutment pilings into the earth. Some techniques use drilling fluids (drilling muds) to provide cooling to
the drilling bit, provide stability to uncased borings, and facilitate moving cuttings to the surface. If used,
there is the potential for this material, composed primarily of a combination of water, bentonite, and
barite, to be discharged to the river (even in winter). If discharged, this material would increase turbidity
and potentially deposit on the streambed in areas of low velocity, and could release toxins in the drilling
mud or in the native material, affecting fish habitat. As noted in Chapter 2, Section 2.4.4, construction of
bridge piers and abutments would be completed under an ADEC-regulated SWPPP and under ADF&G
Title 16 Fish Habitat permit and USACE permit (as applicable) to minimize impacts on water quality and
to aquatic species. Chapter 2, Section 2.4.4, and Appendix N also describe commitments related to in-
water construction and the potential use and disposal of drilling muds.

Culverts would be installed at defined drainages to maintain drainage patterns and connectivity of
wetlands and other surface waterbodies and minimize floodplain impacts. Culverts for this project are
defined as major (11 to 20 feet in diameter), moderate (4 to 10 feet in diameter) and minor (3 feet in
diameter) (see DOWL 2016a: Appendix 5C, Maps 6 through 14, for diagrams showing typical culverts
and bridges). Major and moderate culverts would be embedded using stream simulation and natural
channel design practices providing a span meeting or exceeding the bankfull width of the natural channel
where necessary for fish passage. AIDEA intends to provide fish passage at all perennial and well-
established ephemeral stream crossings during Phase 1 construction. Flow constrictions and increased
stream velocity may occur at the inlet and outlet of a culvert on a defined channel, which could lead to
increased depths upstream of the culvert and potential streambed scour and bank erosion at the culvert
outlet, with sediment deposition a short distance downstream of the culvert outlet.

Culvert design is proposed to include insulation and bedding material beneath the culvert to facilitate
groundwater flow at the crossings and to minimize aufeis formation. Stream banks impacted during
construction will be reconstructed and stabilized using bioengineering and/or riprap scour protection to
reduce the likelihood of bank erosion during flood events. Riprap protection would also be provided at the
inlet and outlet to prevent erosion of the embankment.

Cross-drainage culverts are proposed to be placed in gravel roadways to maintain natural surface drainage
patterns. While defined drainage and connectivity culvert placement has been determined by aerial
photography and the National Hydrography Database, additional cross-drainage culverts (size, placement,
and need for fish passage) would need to be determined based on hydraulic design criteria and in
consultation with regulatory agencies. Final design placement of culverts would need to be field-verified
and reviewed with the ADF&G for concurrence during permitting. The estimated spacing of cross-
drainage culverts is every 1,000 feet; however, some culverts could be spaced closer than 1,000 feet to
mitigate the impacts of sheet flow interruption and thermokarst action. AIDEA has proposed a design
feature that cross-culverts in wetland areas without defined water channels be spaced approximately 150
feet apart (see Chapter 2, Section 2.4.4). Culverts would be installed during Phase 1 construction at the
Phase 2 length required, with additional embankment cover to protect the culverts prior to the
construction of the Phase 2 roadway embankment. Additional cross-drainage culverts could be placed
after the first spring breakup as site-specific needs are further assessed with regulatory agencies, in
combination with field observations of impacts on natural drainage patterns. During Phase 3 construction,
the culverts would be extended as needed to accommodate the increased embankment width, which
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would result in local impacts on water quality by disturbing substrate and temporarily increasing
suspended solids. Construction of the culverts in Phase 1 and increasing their length in Phase 3 would
result in disruptions to the streambed and banks, and may impact water quality by temporarily increasing
suspended solids. The initial construction to install culverts would be expected to last about 2 years, and
the construction of Phase 3 would take another 2 years approximately 10 to 12 years later, based on the
timing and duration of construction activities estimated in Appendix H, Table 2-9.

Water access points would be located along the routes at rivers and lakes to provide water for
construction activities, maintenance (dust control), and potable water supply for maintenance or fueling
stations. While the specific locations of water access points have been proposed within GAAR, they have
not all been identified outside of GAAR. Some water access points also identify the footprint for access
roads leading from the Ambler Road to the water location. Water for construction and maintenance of any
ice roads (stream and river crossings) and pads, and domestic use at the construction camps during
construction activities would be withdrawn from lakes or large rivers near the construction activities.
State of Alaska temporary water use authorizations and fish habitat permits would be required. The permit
requirements limit the amount of water that can be withdrawn from these sources. Withdrawals of
unfrozen water from lakes during winter would be anticipated to be subject to stipulations and BMPs
similar to those for North Slope activities described by the BLM (2013a). If sensitive fish are present in
these lakes, water withdrawal is limited to 15 percent of the estimated water volume below 7 feet. In lakes
with only non-sensitive fish present, water withdrawal is limited to 30 percent of the estimated water
volume below 5 feet. In lakes without fish, water withdrawal is limited to 35 percent of the total lake
volume (BLM 2013a).

Water withdrawal at individual permitted lakes is not expected to impact the hydrology other than causing
minor fluctuations in water levels during winter. The impacts would decrease as natural lake recharge
occurred during spring breakup. Many lakes and wetland areas have surface and subsurface connections
with adjacent lakes, whereby water withdrawals from a lake might lower the level of an adjacent lake.
This effect would likely be short-lived due to the annual recharge processes from snowmelt during
breakup and the high level of interconnectivity of the lakes. Temporary water quality effects from water
withdrawals from ice-covered lakes during winter include decreasing dissolved oxygen concentrations,
alkalinity, and pH until spring breakup and snowmelt. Water withdrawals may also occur from the larger
rivers within the project area but may be limited to ice-free periods as winter flows are very low and
access points may be difficult to maintain. Access roads to these water access points would be designed to
avoid impacts on the floodplain (e.g., flow blockage, erosion of access pad), as water levels would have a
greater variation from base flow to flood stage. See Chapter 2, Section 2.4.4 for design features and
Appendix N for potential BLM mitigation measures to avoid and minimize impacts.

Construction camps and maintenance stations would generate wastewater from typical domestic
operations associated with food preparation and lodging of personnel. The construction camps would
have a greater number of people at the camps but would be short duration (1 to 2 years for each
construction phase). The maintenance stations would house fewer personnel, but may have a greater
incidence of collected materials associated with vehicle maintenance and repair. Impacts of wastewater
discharge would depend on the method of disposal. A potential mitigation measure in Appendix N would
require the road operator to submit plans for waste management for review and approval by appropriate
regulatory agencies; the BLM anticipates these plans would be similar to those at maintenance stations
along the Dalton Highway. Wastewater would likely be treated in a small package plant and discharged to
a drainfield. Solid waste would likely be incinerated and hazardous wastes would likely be trucked off
site for proper disposal. Typical wastewater would be discharged through an engineered system that
would meet ADEC requirements. Such a system typically would impact shallow groundwater in terms of
increased release of warmer water and potential pollutants, including fecal coliform bacteria. Thermal
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impacts of these systems could also increase thaw of the permafrost, which could result in additional
changes to the groundwater flow and potentially damage the system itself through thermokarsting of
lagoons or failure of mounded septic systems. As the construction camps would be temporary, the
efficiency of the treatment system must be considered in the design. If wastewater effluent is to be
discharged to streams, appropriate ADEC permits would be required, which would also address impacts
on the stream.

Spills, including fuels, chemicals, and ore concentrates are discussed in Section 3.2.3, Hazardous Waste.
Their effects on water quality streams, lakes, and groundwater will be dependent on the type of spill,
quantity of material spilled, time of year (frozen ground and surface waters), and the discharge in the
receiving water body.

Human health hazards from drinking water containing asbestos are considered to be orders of magnitude
less hazardous than the potential hazards due to airborne asbestos. The World Health Organization (2003)
concluded, “although asbestos is a known human carcinogen by the inhalation route, available
epidemiological studies do not support the hypothesis that an increased cancer risk is associated with the
ingestion of asbestos in drinking-water.” The EPA Drinking Water Standards set 7 million asbestos fibers
per liter as the Maximum Contaminant Level for public drinking water. Runoff and fugitive dust washed
off vegetation in areas where NOA is used in road construction would increase the concentration of
asbestos in water resources.

Alternative A Impacts

Alternative A would have the shortest length and footprint area of main and access road embankments.
Alternatives A and B have the same number of construction camps, maintenance stations, and airstrips.
Alternative A would have the least number of vehicle turnouts and material sites. With the least footprint
area of gravel infrastructure (see Appendix C, Tables 1 and 2), Alternative A would be expected to have
the least overall impacts associated with blocking surface and groundwater flow, redirecting surface
drainage pathways, and increasing permafrost thaw as well as the least amount of increased turbidity
associated with gravel placement during embankment construction or road dust washed into streams and
rivers.

Also, as the shortest alignment, Alternative A would have the fewest number of minor culverts (2,869). It
would have 15 moderate and 19 major culverts, which would be greater than Alternative B. The number
of cross-drainage culverts required, in addition to these stream channel culverts, would also be expected
to be the fewest of all the alignments. The total number of culverts would be the least of all the route
alignments, and therefore would be expected to have the least impacts associated with flow constrictions,
increased stream velocity at the culvert inlet and outlet, increased depths upstream of the culvert, potential
streambed scour and bank erosion at the culvert outlet, and sediment deposition downstream of the culvert
outlet.

In the absence of specific floodplain data for each waterbody, floodplain area impacts were estimated
using the proposed number, size and length of crossing structures. Floodplain impact width was
calculated as 3 times the proposed culvert/bridge length, and floodplain impact length extended 5 times
the culvert diameter/bridge length upstream and downstream of the crossing structure. The area of
floodplain that would be impacted by the roadway embankment, drainage culverts (excluding additional
cross drainage culverts), and impacts upstream and downstream of the culverts was estimated to be
approximately 84.5 acres, which is the smallest of the alternatives (see Appendix D, Table 17, which
helps define the likelihood and magnitude of impacts). There would be 3 small bridges, 15 medium
bridges, and 11 large bridges on Alternative A. Analysis indicates that 2,025 acres of floodplain would be
affected for bridges in Alternative A (see Appendix D, Table 17).
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The impacts of the roadway on water quality were estimated by determining the miles of roadway
embankment in a floodplain or within 1,000 feet of a floodplain. For this estimate, the available
floodplain vegetation mapping (primarily for larger rivers) was compared to the various alternative
alignments. Floodplain mapping for smaller streams does not exist. For Alternative A, 4.61 miles of the
roadway alignment would be located in a floodplain (primarily where it crosses rivers and streams), and a
total of 16 miles are within 1,000 feet of a floodplain (includes the miles in the floodplain; see Appendix
D, Table 18). The table helps to define the likelihood and magnitude of impact. These impacts to water
quality of the floodplain areas should be considered in conjunction with impacts to wetlands and
vegetation, which also affect water quality. Those impacts are discussed in Section 3.3.1, Vegetation and
Wetlands, and Appendix E, Tables 13 through 15, and include the direct footprint impacts and dust
impacts to different classifications of wetlands along the alternatives, helping to illustrate the magnitude
of impact to these water resources.

Alternative A has 3 more medium bridges than Alternative B. Two large bridges pass over different
reaches of the Reed and Kobuk rivers for Alternatives A and B, but all other large bridges are the same
for these 2 alternatives. The crossing over the Kobuk River (Wild and Scenic River designation) on
Alternative A occurs within GAAR. The Kobuk river bridge, with piers in the water and abutments in the
floodplain, would affect the free-flowing nature of the river—a quality the WSR designation was
designed to protect. Designing the crossing of the Kobuk river as a full span bridge without piers in the
water channel is a mitigation measure that would eliminate or reduce impacts to channel migration and
the free-flowing sinuosity of the river, as well as reducing impacts to fish habitat (Section 3.3.2),
navigability (see Section 3.4.3, Recreation and Tourism), and subsistence resources (Section 3.4.7)
beyond the park boundaries. The NPS Draft Environmental and Economic Analysis (EEA; NPS 2019a)
evaluated the impacts of a multi-span bridge, because a full-span bridge was deemed not economically
feasible in the conceptual design phase. The NPS has proposed mitigation to minimizing the impact of the
bridge design and construction in its Draft EEA (NPS 2019a). See Appendix N for details. The crossings
of the Kobuk and Reed rivers on Alternative A are higher up in the basin, and therefore would experience
lower discharges and would be further upstream from sheefish spawning habitat on the Kobuk River,
farther downstream.

The alignment passes close (0.25 mile) to Lake Nutuvukti within GAAR and could impact water quality
from roadway runoff. While the alignment may be within the sight distance of Walker Lake, it is
approximately 3 miles away and not within impact distance for water quality.

Alternative B Impacts

Alternative B would be 17 miles longer than Alternative A, and would follow the same alignment except
for a short portion that travels in the near vicinity of and through GAAR. Since it is longer, it would have
a greater number of access road embankment miles, vehicle turnouts, and material sites. Alternative B
would have the same number of construction camps, maintenance stations, and airstrips as Alternative A.
Alternative B would have a somewhat larger total infrastructure footprint (see Appendix C, Tables 1 and
2, which help to define the likelihood and magnitude of impact), and therefore would be expected to have
greater impacts associated with blocking surface and groundwater flow, redirecting surface drainage
pathways, increasing permafrost thaw, and a greater amount of increased turbidity associated with gravel
placement during construction or road dust washed into streams and rivers compared to Alternative A
(see Appendix D, Table 18, which helps to define the likelihood and magnitude of impact).

Alternative B would have a greater number of minor culverts (3,155) than Alternative A but would have
only 12 moderate and 12 major culverts, which is less than Alternative A. The number of cross-drainage
culverts required, in addition to these stream channel culverts, would be expected to be greater than
Alternative A since Alternative B is longer overall. Because the total number of culverts would be greater,
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Alternative B would be expected to have the greater impacts associated with flow constrictions, increased
stream velocity at the culvert inlet and outlet, increased depths upstream of the culvert, potential
streambed scour and bank erosion at the culvert outlet, and sediment deposition a short distance
downstream of the culvert outlet.

The area of floodplain impacted by the roadway embankment, drainage culverts (excluding additional
cross drainage culverts), and impacts upstream and downstream of the culverts is approximately

88.5 acres, which is greater than under Alternative A. The floodplain impact estimate of the bridges
(3 small, 12 medium, and 11 large) indicates that 2,021 acres of floodplain would be affected by the
bridges in Alternative B, which is slightly less than, but similar to, Alternative A.

The impacts of the roadway on water quality were estimated by determining the miles of roadway in a
floodplain or within 1,000 feet of a floodplain where data exist. Floodplain mapping for smaller streams
does not exist. For Alternative B, 5.43 miles of the roadway alignment would be located in a floodplain
(primarily where it crosses rivers and streams), and a total of 17 miles are within 1,000 feet of a
floodplain (includes the miles in the floodplain).

As stated above, the number of bridges is the same for Alternatives A and B except for the section where
Alternative B loops to the south to minimize the length of roadway within GAAR. There are 3 fewer
medium bridges on Alternative B than on Alternative A. The Alternative B crossing over the Kobuk
River (Wild and Scenic River Designation) is longer than the crossing on Alternative A and occurs along
a straight, faster moving section. The Kobuk river bridge, with piers in the water and floodplain, would
affect the free-flowing nature of the river—a quality the WSR designation was designed to protect.
Designing the crossing of the Kobuk river as a full span bridge without piers in the water channel is a
mitigation measure that would eliminate or reduce impacts to channel migration and the free-flowing
sinuosity of the river, as well as reducing impacts to fish habitat (Section 3.3.2), navigability (see Section
3.4.3, Recreation and Tourism), and subsistence resources (Section 3.4.7) beyond the park boundaries.
The NPS (2019) evaluated the impacts of a multi-span bridge, because a full-span bridge was deemed not
economically feasible in the conceptual design phase. The NPS has proposed mitigation to minimizing
the impact of the bridge design and construction in its Draft EEA (NPS 2019a). See Appendix N for
details. The crossings of the Kobuk and Reed rivers on Alternative B are lower in the basin than those on
Alternative A, and therefore would experience higher discharges and would be closer to sheefish
spawning habitat on the Kobuk River farther downstream.

Alternative B would pass within 0.5 mile and upslope of Norutak Lake just outside of GAAR boundary
and could be within impact distance for water quality from roadway runoff.

Alternative C Impacts

Alternative C would be longer than Alternatives A and B at 332 miles and would follow an alignment that
would traverse along river valleys for a large part of its length. Since it would be the longest of the action
alternatives, it would have the greatest number of access road embankment miles, vehicle turnouts,
material sites, construction camps, maintenance stations (5), and airstrips (5) compared to Alternative A
or B. As such, Alternative C would have a larger total gravel infrastructure footprint (see Appendix C,
Tables 1 and 2) and would be expected to have the greatest impact associated with blocking surface and
groundwater flow, redirecting surface drainage pathways, and increasing permafrost thaw as well as the
greatest amount of increased turbidity associated with gravel placement during construction or road dust
washed into streams and rivers of all of the alternatives (see Appendix D, Table 18, which helps to define
the likelihood and magnitude of impact).
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Alternative C would have the greatest number of minor culverts (4,076), moderate culverts (131), and
major culverts (141)—substantially more than either Alternative A or B. The number of cross-drainage
culverts required in addition to these stream channel culverts would also be greater than Alternative A or
B due to the length. The total number of culverts would be greater than Alternative A or B, and therefore
would be expected to have the greatest impacts associated with flow constrictions, increased stream
velocity at the culvert inlet and outlet, increased depths upstream of the culvert, potential streambed scour
and bank erosion at the culvert outlet, and sediment deposition a short distance downstream of the culvert
outlet of any of the action alternatives.

The area of floodplain that would be impacted by the roadway embankment, drainage culverts (excluding
additional cross-drainage culverts), and impacts upstream and downstream of the culverts is
approximately 181 acres, which would be greater than Alternative A or B. There are 79 small bridges,
158 medium bridges, and 14 large bridges. This number of bridges is much higher than Alternatives A
and B. Floodplain analysis indicates that 4,092 acres of floodplain would be affected by the bridges in
Alternative C—considerably more than Alternative A or B (see Appendix D, Table 17, which helps to
define the likelihood and magnitude of impact).

The impacts of the roadway on water quality were estimated by determining the miles of roadway in or
within 1,000 feet of a floodplain. For this estimate, the available floodplain vegetation mapping (primarily
larger rivers) was compared to the various alternative alignments. Floodplain mapping for smaller streams
does not exist. For Alternative C, 54 miles of the roadway alignment would be located in a floodplain
(primarily where it crosses rivers and streams) and a total of just over 96 miles are estimated to be within
1,000 feet of a floodplain (includes the miles in the floodplain)—much more than Alternative A or B.
This is a result of the proposed Alternative C alignment traversing parallel to many of the stream drainage
corridors rather than crossing them.

The crossing of the Kobuk River on Alternative C is approximately 1,400 feet wide and is lower in the
basin than Alternatives A and B, and therefore would experience higher discharges and would be closer to
sheefish spawning habitat on the Kobuk River.

Mining, Access, and Other Indirect and Cumulative Impacts

The greatest cumulative impacts would arise from potential mine development. Mine development would
include impacts from new mine access road construction in terms of changed surface and groundwater
flow patterns, establishment of large infrastructure pads, and removal of vegetation and overburden soils.
Hard rock mining often involves moving massive amounts of rock (open pit), which disrupts the natural
surface and groundwater interaction and requires removal of water from the mine to be stored for reuse in
temporary storage ponds. Large excavations would likely intercept the groundwater table, resulting in
increased aufeis formation. Placer mining operations could result in extensive changes to channel
alignment, bed and bank configuration, stream habitat, and floodplain geometry and function in addition
to water quality, turbidity, and aufeis formation. Water supply and usage for the mining of rock,
processing of ore, and maintenance of facilities, combined with potable water requirements, would be
expected to have an impact on water quantity of rivers and lakes. Groundwater levels and permafrost
within mined areas would be permanently disrupted. Impacts on water resources quality may include
increased dust from mining operations, potential spills and containment of ore concentrates, chemicals
used in processing ore, fuels, and process water, in addition to wastewater from operations of facilities
and camps, and may require treatment of mine water in perpetuity (Hughes et al. 2016; Limpinsel et al.
2017; Woody et al. 2010). Indirect impacts from mine development would also be local to the mine
development sites, but could be greater in terms of water quantity (water use), extent of impacts due to
changes in drainage patterns, and potential water quality impacts from mine operations.
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AIDEA has proposed that communities would be allowed to use the road for commercial deliveries.
Therefore, other indirect impacts include the potential development of new access roads to tie into the
Ambler Road for delivery of commercial goods and fuel supplies. These roads would have the same types
of impacts as the development of the Ambler Road in terms of water resources.

Impacts to permafrost and natural drainage patterns will continue to occur over the life of the project and
mine operation. In areas of ice-rich permafrost, climate change would result in permafrost thaw and
subsidence, potentially resulting in roadway embankment damage or changes in culvert inverts or
alignments, which would cause additional changes to hydrology. Cumulatively, Alternative C has the
most water resources impacts due to its length and would experience the earliest permafrost effects to the
stability of the roadway.

3.2.6 Acoustical Environment (Noise)

Affected Environment

Natural sounds (e.g., wildlife, wind, water) and human-made sounds (e.g., vehicles, aircraft, boats)
comprise the acoustical environment (or soundscape). Several factors influence sound, including distance
from the sound’s source, terrain, vegetation or ground cover, and atmospheric conditions (e.g., wind,
weather). Sounds are considered noise when they have the potential to affect the natural acoustical
environment, noise-sensitive receptors (i.e., wildlife and people who experience increased sensitivity or
exposure to noise during activities), and values. Noise, measured in decibels, is based on perception (i.e.,
whether it disrupts normal activity or diminishes quality of life), and is affected by pitch, frequency,
intensity, and duration. A-weighted decibels (dBA) closely correlate to the frequency response of normal
human hearing (see DOWL 2016a regarding noise metrics).

The study area is remote, with a soundscape primarily characterized by natural sounds (e.g., wildlife,
birds, flowing water, wind, etc.). Human-made noise in the study area is intermittent, transitory, and
generally concentrated at rivers. A South Walker Lake study site in the project area, for example, “had a
time-averaged natural ambient sound pressure level...of 20.9 dBA” (Betchkal 2019). Human-made noise
sources include off-highway vehicles (OHVs), snowmobiles, and motorized boats used for subsistence
hunting and travel; fixed-wing aircraft and helicopter overflights; aircraft/helicopter and boat activity for
recreation and research; and firearms associated with hunting.

The BLM conducted a Geographic Information System (GIS) examination of the affected environment
consisting of a buffered area 2.5 miles from proposed infrastructure. This buffer was based on the impact
distance identified for the Red Dog Mine noise analysis (EPA 2009). Noise-sensitive receptors in the area
include the community of Kobuk, approximately 1 mile from Alternative C; GAAR where Alternatives A
and B transect its southern portion; people crossing or accessing the area for subsistence purposes and
recreation; and wildlife. The NPS contracted the development of a noise model to analyze noise impacts
within GAAR. At BLM’s request, the NPS expanded the model calculations over the full length of
Alternatives A, B, and C. See Appendix D, Attachment A, for the road model description and results
(Betchkal 2019).

Part of the proposed project area overlaps GAAR. The NPS has policies/authorities to preserve
soundscapes and reduce noise in NPS-managed parks (NPS 2000, 2006a, 2006b). ANILCA both
established GAAR and made an allowance for a road from the Dalton Highway to the District across the
Preserve portion of GAAR. NPS (2019a) provides further information regarding the soundscape in
GAAR.
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Environmental Consequences
Road Impacts

Noise associated with construction and operation of the proposed project has the potential to impact
people and wildlife in or near the study area by altering the acoustic environment/soundscape. Project
sources of noise include construction activities such as blasting, pile driving, operating construction
equipment and vehicles, diesel generator operations at construction camps, maintenance stations, material
sites and radio communication towers, aircraft take-offs, landings and overflights, and vehicle operations
along the roadway. The timing and duration of construction activities are estimated in Appendix H, Table
2-9. See Sections 3.3.2, Fish and Amphibians; 3.3.3, Birds; and 3.3.4, Mammals; 3.4.3, Recreation and
Tourism; and 3.4.7, Subsistence Uses and Resources for additional information.

No Action Alternative Impacts

The No Action Alternative would not construct the proposed road, and therefore would not result in
project-related noise effects for humans (residents, subsistence users, visitors) and wildlife (birds,
mammals, fish) inhabiting or traversing the study area. Small-scale mining and exploration activities
would likely continue, but noise impacts from these activities would be localized, intermittent, short term,
and temporary. Most of the soundscape would be expected to generally remain unchanged from current
conditions.

Impacts Common to All Action Alternatives

All action alternatives would introduce a new, 2-lane, all-season gravel road and supporting infrastructure
(e.g., bridges, culverts, road maintenance stations, communication sites with towers, vehicle turnouts,
material sites, access roads, airstrips) as well as associated air and ground traffic across a remote and
mostly natural setting, altering its existing soundscape.

Noise from construction would dominate the acoustical environment near the activity for its duration (see
Appendix D, Table 19, for noise levels for typical construction equipment and operations; the table helps
to define the magnitude of impact compared to mostly natural sounds). Construction noise impacts would
increase for each phase of the project based on the enlarging footprint and longer period/seasons of
activities. The greatest impact during construction may come from impulsive noise (e.g., gravel mine and
road cut blasting, bridge pile driving), which results in high-intensity, short-duration bursts. Noise from
crushers can be at times constant and prolonged, punctuated by impulsive bursts as rock is dumped into
them. Loading trucks with rocks or gravel is also a source of sudden noises. Birds and wildlife may
perceive it as a threat, resulting in startle responses and avoidance. Phases 1 and 2 would likely be built as
a continuous 4-year effort, with mining traffic beginning at the transition from Phase 1 to Phase 2. Sounds
generated as part of the construction process would extend throughout this time, and construction camps
would be nodes of activity until removed at the end of Phase 2. Phase 1 would likely create the most
construction sound, because that phase would include most of the blasting and pile driving needed and the
most helicopter flights. Phase 1 is expected to last 2 years, with activity occurring year round. The timing
and duration of construction activities are estimated in Appendix H, Table 2-9.

Construction and operation would result in increased noise from aircraft (fixed wing and helicopter),
which would be used to transport cargo and/or personnel. Noise impacts from aircraft activity would vary
based on the type of aircraft (smaller aircraft are likely to be used), phase (landings, and particularly take-
offs at full power are generally louder than level flight), location (e.g., at specific locations such as
airstrips; along in-transit flight paths; dispersed locations for exploration, research, recreation), altitude
(lower is louder), frequency (1 to 4 per week per airstrip, depending on project phase), and timing in
relation to locations and activities of receptors. Aircraft noise currently is the most frequent non-natural
sound in much of the study area, and it would increase as a result of the proposed project. High
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overflights, likely most frequently from Fairbanks, located to the southeast of project airstrips, would be
less disturbing than approaches and departures at project airstrips. Flights may include relatively short
flights along the road between project airstrips. Because the flights would be shorter, they may not be as
high and, therefore, would generate more noise in the road corridor. Helicopter flights would be much
more likely during construction of Phase 1 and would include multiple low-altitude flights and take-off
and landing operations along the road corridor. Load slinging operations are likely and generally include
more prolonged hovering near ground level to hook and unhook loads, extending noisy periods. Sounds in
the air even slightly above ground elevation would be expected to propagate farther than similar sounds
on the ground, magnifying the effects of air traffic.

Construction and operation would introduce noise from ground transportation vehicles (e.g., gravel, semi-
trailer, and fuel delivery trucks; lighter-duty vehicles; bulldozers; graders; compactors) into the study
area. Truck traffic would increase over the 3 phases, and would be greatest once mine production peaks
(maximum project annual average daily traffic [AADT] of 168 trips per day; see Appendix H). The NPS
noise model assumes evenly distributed traffic throughout the year and day, averaging 6 heavy trucks per
hour. The greatest contributors to road noise are vehicle braking and engine noise, and tires on the road
surface. Traffic density and speed also affect road noise, with lower speed and density allowing for longer
noise-free intervals. See Appendix D, Attachment A, for an estimate of decibel levels and maps showing
the location of predicted noise increases (Betchkal 2019). The information helps to define the location,
extent, likelihood, and magnitude of impact. Maintenance equipment likely would result in differing
sound levels, depending on the maintenance task at hand. For example, plows and graders would include
the sounds of the blade on the ground and often additional engine noise associated with the load the plow
was pushing. Maintenance activity in a specific location using multiple vehicles would create a temporary
node of activity with greater sound levels. It would be likely that maintenance sounds would occur
virtually every day of the year at several locations along the road. Whether related to through traffic or
maintenance, distance to where a person or animal’s ability to hear traffic or construction noise would
vary depending on terrain as well as temperature, wind direction, and existing natural conditions.

Overall impacts of construction and operation noise would be of medium to high intensity, local to
regional extent, and construction impacts would be temporary. All project sounds would attenuate to low
intensity as distance from the source increased. Construction and operation noise would potentially cause
local changes in wildlife movement and distribution patterns, but would be unlikely to affect wildlife
populations. See more on wildlife effects from noise in Sections 3.3.3, Birds, and 3.3.4, Mammals.
Construction and operation noise would potentially reduce the sense of isolation and solitude that village
residents and visitors in and near the study area currently value.

Design features presented in Chapter 2, Section 2.4.4, includes measures that would reduce noise during
construction and operation, such as keeping vehicles and mufflers in good operating condition. Noise
barriers are not considered practical over such long distances. Requirements such as good mufflers and
limiting use of air brakes would reduce traffic sounds but would not completely stop the sound
propagation from the road.

Alternatives A and B Impacts

Alternatives A and B would have similar impacts. Traffic noise impacts are identified at an average width
of 3.7 miles across the lengths of both alternatives (centered on the roadway), after which natural
conditions would limit a person or animal’s ability to hear truck noise at distance (See Appendix D,
Attachment A, which helps to define the location/extent, likelihood, and magnitude of impact).
Alternative A would be located within 3.7 miles (often less than 1 mile) of the shared Park and designated
Wilderness boundary for approximately 25 miles, while Alternative B would be located farther south. It
would not be anticipated that the nearest communities to these alternatives (Bettles/Evansville and Kobuk,

3-37



Ambler Road Final EIS
Chapter 3: Affected Environment and Environmental Consequences

at 8 and 9 miles distance, respectively) would be affected by traffic noise under typical conditions,
although residents traveling on the land or waterways or staying at outlying camps may be affected by
noise from the road. Rivers are often transportation corridors and sites for camps and are likely to be the
most frequently used areas.

Alternatives A and B each would have 3 airstrips, and therefore would generate air traffic and landing and
takeoff noise at 3 nodes associated with maintenance camps. These alternatives would have
approximately 5 construction camps in addition to the maintenance camps, which would be nodes of
sound-producing activity, including activity of construction equipment and helicopters.

Alternatives A and B would cross GAAR, as allowed under ANILCA 201(4)(b), resulting in impacts on
visitors. See also Section 3.4.3, Recreation and Tourism, regarding visitor use patterns and numbers.
When compared to other NPS units in Alaska and the Lower 48, GAAR is relatively free of noise (e.g.,
Walker Lake North has the lowest observed noise event rate of any site in the national park system to
date; Betchkal 2015). Walker and Nutuvukti lakes, near Alternatives A and B, are primary access points
for the southern portion of GAAR, so visitors likely would experience noise impacts from construction
and operation of the alternatives. Alternatives A and B would cross multiple rivers used for float trips,
including the Kobuk Wild and Scenic River. Alternative B crosses the Kobuk and Reed rivers within
GAAR, where lands are managed for natural quiet, while Alternative A crosses the Kobuk within GAAR
and the Reed River outside the Preserve boundary. Visitors floating these rivers would experience noise
impacts from the road. For river floaters, the road typically would be audible for a short time as watercraft
approached and then floated beyond the road. Compared to areas in national parks near roads, relatively
few people use the area, so few would hear the road. However, the area is specifically managed not only
to maintain a natural acoustic environment but for use by few people (few encounters between people), so
the low numbers and natural acoustic environment are part of the same management intent. Other rivers
with float use are discussed in Section 3.4.3, Recreation and Tourism. NPS (2019a) provides further
information regarding potential noise impacts in GAAR from the project.

Alternative C Impacts

Alternative C overall would generate new noise over a longer distance compared to Alternatives A and B
due to the longer road and additional material and support facilities required to construct and maintain it.
Alternative C proposes more and longer bridges than Alternatives A and B, which would likely require
more pile driving activities. Impulsive, high intensity noise sources are often considered more intrusive to
normal human and wildlife activities. Alternative C may also require longer sections of construction using
rock cuts and blasting than Alternatives A and B, due to steep sections along the Ray Mountains.
Alternative C will affect more previously undisturbed land than Alternatives A and B, and the impacts
would spread wider due to terrain differences, averaging 5.1 miles across (centered on roadway) before
natural conditions would limit the ability to hear truck noise at a distance (see Appendix D, Attachment
A, which helps to define the location/extent, likelihood, and magnitude of impact). The communities of
Kobuk and Hughes, located 2 and 3 miles from the roadway, respectively, would be anticipated to
perceive traffic noise from Alternative C. Vehicle trips (ground and air) and vehicle miles travelled are
projected to be slightly higher for Alternative C than for Alternatives A and B (due to greater
maintenance requirements), which would be expected to result in a greater overall amount of vehicle-
related noise. However, given the longer road length, noise-free intervals between trucks may be longer,
allowing longer periods without noise, which could be beneficial to wildlife movement (Betchkal 2019).

Alternative C would have 5 airstrips and, therefore, would generate air traffic and landing and takeoff
noise at 5 nodes associated with maintenance camps. These alternatives would have approximately

8 construction camps in addition to the maintenance camps, which would be nodes of sound-producing
activity, including activity of construction equipment and helicopters.
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Alternative C would avoid crossing GAAR, resulting in no impact to the character of those lands.
Alternative C would follow and cross many other rivers, including the Kobuk and Koyukuk rivers,
resulting in noise impacts on area residents using them as travelways and visitors using them for
recreation. In addition, Alternative C has greater potential for noise impacts on residents in Kobuk and
Hughes, who may experience noise impacts associated with construction and operation on the portions of
the roads nearest these communities. Compared to urban areas or even developed park areas with many
people, relatively few people would be affected by the road noise; however, some of them are likely to be
more sensitive to such noise because it would contrast with the otherwise quiet surroundings.

Mining, Access, and Other Indirect and Cumulative Impacts

Cumulative effects from noise are unique because noise above ambient levels occurs only when a noise-
generating action is occurring, and the distance between a noise source and the receiver influences noise
intensity. Louder noises tend to dominate noise levels; therefore, the cumulative effect of other noise
sources may be masked by the loudest noise source. All action alternatives would elevate noise above
ambient levels in the study area. When this increase in sound level is assessed cumulatively with effects
of past and present activities and reasonably foreseeable developments from activities associated with
mining, road traffic, community access traffic, and Dalton Highway improvements (see Appendix H),
there would be an incremental increase in noise levels, especially where noise sources are closer to
communities, subsistence use and recreation areas, or other noise-sensitive locations. Intermittent noises
(e.g., blasting at material sites, road cuts, and mine sites) may occur concurrently with other projects, or
may increase the overall frequency of disturbances to noise sensitive areas and receptors.

3.2.7 Air Quality and Climate

Affected Environment

Air Quality
Regulatory Environment

Ambient air quality in a given location may be characterized by comparing the concentration of various
pollutants in the ambient air with the standards set by federal and state agencies. Under the authority of
the Clean Air Act (CAA), the EPA has established nationwide air quality standards, known as the
National Ambient Air Quality Standards (NAAQS) for 6 air pollutants. The standards set maximum
allowable atmospheric concentration of these 6 criteria pollutants and were established to protect the
public health within an adequate margin of safety. The ADEC has also adopted and established State of
Alaska ambient air quality standards (AAAQS). Pollutants for which standards have been set include
carbon monoxide (CO), nitrogen dioxide (NO;), particulate matter less than 10 or 2.5 microns in
aerodynamic diameter (PM;oand PM; s5), ozone (O3), sulfur dioxide (SO,), and lead.

Two additional pollutants of concern, nitrogen oxides (NOy) and volatile organic compounds (VOCs) are
also regulated because they contribute to the formation of ozone in the atmosphere; however, no NAAQS
or AAAQS have been established for these pollutants (note, however, the criteria pollutant NO; is a major
constituent of NOx). EPA has also established emissions and equipment standards for 187 listed
hazardous air pollutants (HAPs) for several industrial categories. Additionally, greenhouse gases (GHGs)
became regulated pollutants on January 2, 2011, because of their contribution to global climate change
effects. Many air quality permitting and regulation activities under the CAA are delegated to ADEC,
which has also established permitting and registration requirements as well as emission standards for
equipment and standards for air pollutant sources.
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Existing Conditions

Emissions from natural sources such as wildfires and human-induced air pollutant emissions from
industrial processes and mobile emissions affect air quality. The proposed project is in a remote area of
the Northern Alaska Intrastate Air Quality Control Region (AQCR) where there are few major pollutant
emission sources. The emissions produced are generally localized in residential populated areas and
would be expected to be below applicable EPA-approved NAAQS (EPA 2016a) and AAAQS, see
Appendix D, Table 20. There are currently no air pollutant monitoring sites located within the analysis
area for this project. Air monitoring sites nearest the area are located in Fairbanks and Denali National
Park and Preserve (DENA). Real-time data are available through EPA website AirNow
(www.airnow.gov) and the Alaska air quality network (dec.alaska.gov/Applications/Air/airtoolsweb/Aq).
Fairbanks is a highly populated area and the air quality is not representative of the project. DENA is
therefore used to characterize the affected environment. The DENA site is operated by the NPS for
purposes of establishing background concentrations and trends in potential impacts to visibility in this
remote area. Although this station is not used to demonstrate compliance with NAAQS (and AAAQS),
data show that typical background concentrations for PM,o, PM; 5, and ozone are well below NAAQS
(and AAAQS) thresholds. For the previous 3 years (2017 through 2019) average concentrations of PM;g
were 1.8 micrograms per cubic meter (ug/m®) compared to the standard of 150 pg/m’. For PM, s, the 3-
year average annual concentrations was 1.0 pg/m* compared to the standard of 12 ug/m’® while the 3-year
average of the 98th percentile of the 24-hour concentration was 2.8 pg/m’ compared to the standard of
35 ug/m’. For ozone, the 3-year average of the fourth highest daily 8-hour maximum was 0.052 parts per
million (ppm) compared to the standard of 0.070 ppm while average background ozone concentrations
were approximately 0.033 ppm.

Air quality in specific geographic region is designated as attainment (meets air quality standards), non-
attainment (air quality does not meet standards for one or more pollutants), or unclassifiable (insufficient
data exists to determine compliance) by EPA in accordance with 40 CFR 81.302. The AQCR that the
proposed project is located in is primarily designated as unclassifiable due to the remoteness of the region
and lack of representative air monitoring data over the large geographic area designated mainly as
attainment or unclassifiable for criteria pollutants that EPA has established NAAQS for under 40 CFR
81.302. The project is roughly 200 miles north of the closest federally EPA designated Class I protected
area located with Denali National Park of the DENA. The closest population center is the Fairbanks North
Star Borough (FNSB), which EPA designated in 40 CFR 81.302 as non-attainment for particulate matter
less than 2.5 microns in diameter (PM s5) for the 24-hour NAAQS (and AAAQS) due to its susceptibility
to temperature inversions and local emissions sources such as woodstoves, industrial and residential
combustion of fossil fuels, and motor vehicles with its air pollution managed ADEC manages air quality
in this area under a State Implementation Plan. The area is also classified as a maintenance area for
carbon monoxide (CO) where, notably, industry changes have helped reduce the CO emissions from non-
attainment. The combination of temperature inversions and emissions such as mobile combustion,
industrial emissions, and wood-stove burning contribute heavily to pollution in Fairbanks and on main
highways.

In remote areas like the project area, fugitive dust is a main source of particulate pollution (particulate
matter less than 10 microns [PM;¢] and PM 5) in the atmosphere. Particulate is often a result of wind
erosion, natural and human-made (anthropogenic) fires, combustion by-products, and vehicle travel on
unpaved roads. The particulate matter could contain minerals such as asbestos and others due to the
geology of the area. During summer in the project area, particulates from forest fires are common.
Fugitive dust generated on roads in summer is a major issue.

GAAR has participated in the Interagency Monitoring of Protected Visual Environments Network,
monitoring regional haze and pollutant concentrations in precipitation (wet deposition) in Bettles. That
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station has been relocated to Toolik Lake and no longer collects data on the south side of the Brooks
Range. Regional haze data collected from 2008 to 2015 can be found at vista.cira.colostate.edu/improve.
The wet deposition data National Trends Network Station AK06 measures sulfate, nitrate, ammonium,
chloride, calcium, magnesium, potassium, sodium, and mercury. Data from 2008 to present can be found
at the National Atmospheric Deposition website (nadp.slh.wisc.edu/NTN/ntnData.aspx).

Climate

The project area is located within Interior Alaska, where the climate is characterized as subarctic and
semiarid. The area has microclimates that experience low annual precipitation of approximately 17 inches
and a range of temperatures as high as 100°F and as low as -70°F (BLM 2016a). Lowland basins and
broad valleys between the Brooks and Alaska-Aleutian ranges largely influence the climate. Area winds
are dominated by wind flows from the east that reach 15 to 25 miles per hour. High winds in the lowland
areas with open riverbeds often re-entrain particulates (ADEC 2016). These climate factors could
contribute to haze and poor visibility, but also to atmospheric clearing.

BLM’s Analysis of Management Situation (BLM 2016a) has a concise summary of climate change in
Interior Alaska, which is summarized in this paragraph and the following paragraph. Sources of existing
GHGs in the project area are primarily a result of wildfires and located primarily in and near small
communities, from on- and off-road vehicle fuel combustion, heating of buildings, and electric power
generation. All of these factors contribute to overall GHGs in the atmosphere.

The global mean surface temperature has increased since the last half of the nineteenth century, and
observations and computer model predictions indicate that increases in temperature are likely to be
greater at higher latitudes like those of the project area. Climate modeling predicts an increase in the
length of the summer season, with fall freezes occurring later and spring thaws occurring earlier. Impacts
of climate change visible in Alaska include coastal and river erosion, increased storm effects, retreat of
sea ice, and permafrost thaw (U.S. Global Change Research Program 2018). Other anticipated effects
include changes in wildfire patterns and in species abundance and diversity. Warmer temperatures and a
longer growing season are expected to increase evapotranspiration enough to outweigh a regional increase
in precipitation. Seasonal changes in climate could have profound impacts on the condition and health of
wildlife habitat. Such changes could lead to increased fire risk and contribute to the likelihood of
wetlands, streams, and lakes drying out (Rupp and Springsteen 2009). See Section 3.3.1 (Vegetation and
Wetlands) for discussion of wildfire and wildfire management changes and impacts associated with
climate change. Thawing permafrost, including thawing that may drain areas of peat, may release stored
methane and other GHGs (Schuur et. al. 2015; Strack et. al. 2019), which are anticipated to accelerate
climate change and accelerate permafrost degradation. Thawing permafrost also may release to the
broader environment mercury that has been locked up in frozen soil for thousands of years, a potential
risk to wildlife and human health (see also Public Health discussion in Appendix H).

Environmental Consequences

Road Impacts

No Action Alternative Impacts

Under the No Action Alternative, the proposed project would not be developed, and associated impacts
on air quality would not occur.

Impacts Common to All Action Alternatives

Air Quality

The proposed project would have the potential to impact air quality as a result of increased air pollutant
emissions from road and facility construction, road and facility maintenance and operations, mobile
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source emissions, and fixed equipment such as generators and heating systems. The pollutants of concern
that have the potential to be emitted include particulate matter from fugitive dust emission sources;
criteria pollutants and hazardous air pollutants from fossil fuel combustion; and asbestos from disturbance
of NOA materials. In addition, GHGs associated with fossil fuel combustion would be emitted.

Fugitive dust emissions sources would include particulates associated with road construction and
maintenance activities such as scraping, grading, crushing and loading/unloading of construction
materials as well as dust entrainment from processes such as vehicle traffic on the road and wind erosion
to disturbed surface areas. Mobile sources of emissions would include vehicles such as cars, trucks,
airplanes, helicopters, and construction equipment. Stationary sources of emissions would include
generators, heaters or other equipment used for heat and energy production at construction camps,
maintenance sites, airstrips, and communications sites. Air pollutant emissions would occur during
construction and after the road was completed and was traveled by vehicles and equipment.

Impacts to air quality were assessed by evaluating the type, duration, and potential magnitude of air
pollutants that could be emitted by project related activities under each alternative. Estimated emissions
were calculated for those activities where reasonably foreseeable data was available. Appendix D, Table
24, shows the activities that have the potential to generate emissions under construction conditions and
under road operation conditions. The table helps to define the likelihood and magnitude of impact. In
addition, the table show the types of pollutants potentially emitted from each activity and where data was
available, the potential magnitude of those emissions.

NOA potential impacts are discussed in more detail in Sections 3.2.1, Geology and Soils; 3.2.2, Sand and
Gravel; and 3.4.5, Socioeconomics and Communities (see also NewFields 2019).

During active construction of any of the proposed road alternatives, the proposed project has the potential
to increase criteria pollutants and HAPs in the short term, and these emissions are subject to non-road
engines and portable generator regulations such as 40 CFR 9, 69, 80, 86, 89, et al. (see Control of
Emissions of Air Pollution From Nonroad Diesel Engines and Fuel, EPA Final Rule 2004). There is no
specific construction and operations plan, therefore it is not possible at this time to quantify the criteria air
pollutants for construction, or maintenance and operations activities. It is anticipated that the main
concern would be the generation of particulate matter. Fugitive emissions made up of heavy particulates
are often localized and would settle out near the proposed road. The development of an enforceable,
comprehensive dust control plan is proposed as a mitigation measure. This plan would be reviewed by
multiple agencies and must be approved by the authorized officer prior to any surface disturbing activities
(see Appendix N). The dust control plan, with appropriate methods and usage of palliatives, would
mitigate much of the construction air quality impacts associated with fugitive dust. In addition, air quality
permitting requirements for the proposed construction camps would ensure compliance with regulations
and would help to ensure that construction emissions would not exceed the NAAQS or AAAQS.

Air pollutant emissions from the operational phase (post-construction), would include particulate matter
emissions (fugitive dust) from wind erosion and vehicle traffic as well as criteria pollutant and HAP
emissions from fossil fuel combustion in vehicles, maintenance equipment and equipment used to
produce heat and power. Air pollutant emissions from mobile sources and equipment would be subject to
vehicle and generator regulations such as 40 CFR Parts 80, 85, and 86 as well as emissions standards and
air permitting requirements of ADEC included under 18 AAC 50. The mitigation measures for air quality
included in Appendix N, including the requirement for a Dust Control plan and air monitoring would be
effective at ensuring that emissions do not cause an exceedance of ambient air quality standards.

In the mining development scenario described in Appendix H, there would be peak traffic of about
170 one-way heavy (double trailer) truck trips per day (approximately 60,000 trips per year hauling ore
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and traveling across an area where there is currently no traffic). Appendix D, Tables 22 through 24,
calculated annual air emissions from this traffic, including CO, NOyx, SO,, VOCs, and PM ¢/ PM; 5. This
emissions based approach was performed to identify anticipated emissions loading and compare
alternatives. It does not seek to estimate health-based ambient air quality concentrations, which would
require air dispersion modeling, but does help to define the likelihood and magnitude of impact.

The estimated emissions of criteria pollutants are similar for each alternative, with the exception of
particulate matter. Alternative C is estimated to have the greatest particulate matter emissions as a result
of fugitive dust over a greater length of unpaved roadway, with or without dust control. Alternative C is
estimated at about 20,000 tons per year (tpy) in comparison to Alternatives A and B at approximately
13,100 and 13,900 tpy, respectively.

Impacts on air quality as a result of the proposed project traffic would be of the same type under all

3 action alternatives. Once the project road opens for use, all action alternatives would represent a similar
length of vehicle-miles-travelled between the District and Fairbanks; however, Alternative C would have
greater impacts due to the longer distance of double-trailer vehicles on unpaved road through
undeveloped areas. Air quality impacts would also result from stationary sources such as heating plants
and generators at maintenance stations, temporary construction camps, and communication tower sites.

Dust generated from project traffic is anticipated to be the primary air quality concern during road
operations. Appendix D, Tables 22 through 24, summarize estimates of particulate matter generated by
the operation of the road, with and without dust control. Dust from the road and its gravel-surfaced
facilities (maintenance stations, airstrips, access roads) can also be entrained from wind erosion. AIDEA
proposes in its application that the road and facility surfaces would be treated with a dust suppressant that
would greatly decrease any potential dust entrainment. As discussed above, an enforceable,
comprehensive dust control plan to address dust control would be a mitigation requirement prior to BLM
permitting of the ROW (see Appendix N). Air quality monitoring for PM o and PM, s at construction
camps and nearby communities, which would be part of the dust control plan, would identify issues and
provide necessary data to address and mitigate. If the dust control plan is not implemented appropriately,
localized air quality impacts may occur.

Dust deposition impacts are more likely to occur on other environmental resources rather than air quality.
Discussions of dust deposition impacts can be found in Sections 3.2.5, Water Resources; 3.3.1,
Vegetation and Wetlands; 3.3.2, Fish and Amphibians; 3.3.3, Birds; and 3.3.4, Mammals.

All action alternatives are likely to encounter or use materials with NOA during construction. Specific
mitigation measures that identify controls, use, and capping to minimize exposure to NOA are discussed
in Appendix N. To the extent that dust containing NOA may be generated by road use, levels of fugitive
dust with NOA on vegetation, such as berries, are likely to remain fairly constant over time, due to the
washing effect of rain. The dust will not accumulate on the vegetation. Dust on vegetation could become
airborne during dry conditions, when people, animals, or wind disturbed the vegetation. Levels of
personal exposure to asbestos are difficult to estimate due to variables such as moisture levels, asbestos
content of the dust, and differences in activities that might disturb the dust. However, where NOA
materials are used, the exposure level would be more than the potential exposures under the No Action
Alternative. The EPA examined the potential for worker or personal exposures to asbestos from NOA by
activity in their exposure and human health risk assessment for the Clear Creek Management Area in
California (EPA 2008, 2016b). In summary, this study found that recreational activities that create the
most soil disturbance and dust, such as vehicle driving and riding, releases the most asbestos into the
breathing zone. Vehicle usage during construction and transportation along the road would create similar
releases should materials containing NOA be encountered or used during construction.
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The use of sand or gravel materials that have been tested, and are shown to have concentrations of
asbestos at levels less than 0.25 percent asbestos by mass (definition of NOA in Alaska law) or less than
0.1 percent asbestos (AIDEA-proposed threshold) does not mean that those materials have no asbestos
and does not mean that those materials are not capable of releasing asbestos to the air or presenting a risk
to human health. For the same weight of dust created, having a higher percentage of asbestos would
create a higher potential exposure.

Appendix N presents potential mitigation measures, and Chapter 2, Section 2.4.4, presents design features
proposed by AIDEA, to reduce the risk of creating airborne asbestos dust, including how the road is
constructed and treatments to reduce dust during operations. With the expectation that the AIDEA design
features would be implemented, application of mitigation measures in Appendix N should effectively
reduce air quality impacts.

High winds would contribute to the potential of fugitive dust to contribute to regional haze concerns.
Monitoring data collected in cooperation with ADEC at Red Dog Mine evaluated total suspended
particulate that makes up most of fugitive dust. Total suspended particulate contains all heavy particulates
and also smaller criteria pollutant particulates of size 10 microns or less. The Red Dog Mine study (Teck
Cominco AK, Inc. 2007) showed that fugitive dust emissions were highly affected by seasonal factors,
and measurements were higher when temperatures dropped to near and below freezing and precipitation
was low (November to April). Snow on the road may decrease dust generation from vehicle usage of the
road. However, since the conventional dust control application methods depend on watering and are
typically not used during freezing conditions, the potential for air quality impacts from road construction
and operation to contribute to regional haze could be anticipated to be greater during freezing
temperatures.

The project is located in the same region as GAAR. Its air quality monitor was discontinued in 2016;
however, its data can be used for baseline assessments. Air quality monitors proposed as part of dust
control plan mitigation (Appendix N) could be used as a gauge, should any increased impacts be detected
once the road was in use. While regional haze is not anticipated to be affected, the data may identify
where additional control measures would be required.

Climate

GHG emissions would result from vehicle and equipment combustion during construction, and from road
use once construction was complete. GHG emissions for the construction of each alternative was
estimated and is presented in Appendix D, Table 25. GHG emissions from industrial transportation on the
proposed alternatives, as well as GHG emissions from continued road travel to Fairbanks and rail
transport to the Port of Alaska are estimated and presented in Appendix D, Table 26. These tables help to
define the likelihood and magnitude of impact. GHG emissions from transportation along the proposed
road would be comparable to emissions from other industrial access roads in Alaska and other ROW
authorizations from the BLM. While this project itself would not generate sufficient GHG emissions to
affect global climate, incrementally with other projects, it would contribute to the accumulation of
relatively small emissions worldwide that have together resulted in effects to the global climate. The
emissions estimates address fuel usage anticipated for construction activities, and do not include potential
project contributions to accelerating local permafrost thaw which would result in generating GHGs such
as methane and COs,.

Appendix D, Table 26, summarizes GHG emissions in the form of tons of carbon dioxide equivalent
(COze) per year for the transportation associated with moving the ore to the Port of Alaska. The
difference would be in the spatial area that could be affected by new fugitive dust emissions along the
alternative routes and the lengths of construction of those routes and infrastructure associated with the
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length, such as the number of maintenance stations. GHG emissions would result from stationary sources
such as heating plants and generators at maintenance stations, temporary construction camps, and
communication tower sites. Aircraft using project airstrips primarily to transport maintenance and
operations crews also would generate emissions from burning aviation fuels.

Alternative A Impacts

The road segment under Alternative A would be the shortest distance (211 miles) and would result in less
surface disturbance and earthwork, causing less fugitive dust during construction and operations of the
proposed Ambler Road. The GHG emissions estimate for the construction of Alternative A is
approximately 99,000 metric tons of CO-e, which is equivalent to the annual energy use of 11,439 homes
(using the EPA Greenhouse Gas Equivalencies Calculator, www.epa.gov/energy/greenhouse-gas-
equivalencies-calculator”). This estimate does not include project contributions to accelerating the
localized thawing of area permafrost, which would result in generating GHGs such as methane and CO,.
As the shortest alternative, Alternative A would have the smallest footprint and may be assumed to
contribute the least additional GHG emissions from permafrost thawing.

Alternative A would require less dust suppressant for treatment and would not create as much potential
fugitive emissions, due to less exposed surface area. Appendix D, Table 22, summarizes the annual
emissions from vehicle usage of the roadway, including particulates (both with dust control and without)
for Alternative A. As the shortest alternative, Alternative A emissions are the least compared to the
Alternative B and C segments of the Ambler Road; however, when examined in combination with
emissions associated with the remaining road distance to Fairbanks, most criteria air pollutants are similar
in magnitude (see Appendix D, Tables 23, 24, and 26). These tables help to define the likelihood and
magnitude of impact.

Alternative A would have 3 airstrips and maintenance stations that would be additional sources of
emissions from aircraft, generators, and heating systems. The nearest communities to Alternative A are
Bettles and Evansville, which are 8 miles away from the road (and much greater distances to probable
locations of airstrips and maintenance stations). It is anticipated that impacts or exceedances to air quality
thresholds would be minimized by distance to sources, the short duration the construction seasons, and
operator-committed measures to address dust control, although no quantitative modeling has been
performed. Appendix F, Table 1, documents the distances of communities to the alternatives. The short-
term construction and the operation of the Alternative A road would have localized air quality impacts
without frequent application of dust suppressants, but would not be expected to exceed applicable air
quality standards. Local exceedances of air quality standards could occur without frequent reapplication
of suppressant.

Alternative B Impacts

Air quality impacts under Alternative B would be expected to be similar to Alternative A, with the
exception of generally greater fugitive dust and engine emissions due to the longer route (additional 17
miles), which would increase construction time and road miles traveled during use. The GHG emissions
estimate for the construction of Alternative B is approximately 111,000 metric tons of CO»e, which is
equivalent to the annual energy use of 12,812 homes (using the EPA Greenhouse Gas Equivalencies
Calculator, www.epa.gov/energy/ereenhouse-gas-equivalencies-calculator). This estimate does not
include project contributions to accelerating the localized thawing of area permafrost, which would result

9 This calculator can also be used to provide comparisons to vehicle miles travelled, gallons of gasoline, percent of a coal-fired
power plant annual emissions, or even number of cellphone batteries charged, as may best be comprehended by various users
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in generating GHGs such as methane and CO,. Alternative B would have a larger footprint than A, and
may be assumed to contribute to larger GHG emissions from permafrost thawing.

Alternative B air emissions quantities are greater than Alternative A and less than Alternative C based on
the Ambler Road only; however, when examined in combination with emissions associated with the
remaining road distance to Fairbanks, emissions of most criteria air pollutants are similar in magnitude.

There would be similar additional fugitive dust, engine emissions, and need for dust suppressants along
the Dalton Highway as Alternative A. Appendix D, Tables 22 through 24 summarize the annual
emissions, including particulates (both with dust suppression and without) for Alternative B, and help to
define the likelihood and magnitude of impact. Alternative B would have 3 airstrips and maintenance
stations that would be sources of emissions from aircraft, generators, and heating systems. The nearest
communities to Alternative B are Bettles and Evansville, which are 8 miles away and would experience
little to no air quality effects, although no quantitative air quality modeling has been performed. Appendix
F, Table 1, documents the distances of communities to the alternatives and helps to define the likelihood
of impact. The short-term construction and the operation of the Alternative B route would have localized
air quality impacts without frequent application of dust suppressants, but would not be expected to exceed
applicable air quality standards.

Alternative C Impacts

The impacts of Alternative C on air quality would be similar to impacts under other alternatives. Air
quality impacts would affect a larger area over a longer period of time due to more surface disturbance
and likely a longer construction period. As the longest route with the biggest footprint and the most
maintenance and communications facilities and airstrips, it would generate the greatest amount of fugitive
dust and engine emissions attributable to construction, operations, and maintenance between the District
and the Dalton Highway. The GHG emissions estimate for the construction of Alternative C is
approximately 154,000 metric tons of CO»e, which is equivalent to the annual energy use of

17,816 homes (using the EPA Greenhouse Gas Equivalencies Calculator,
www.epa.gov/energy/greenhouse-gas-equivalencies-calculator). This estimate does not include project
contributions to accelerating the localized thawing of area permafrost, which would result in generating
GHGs such as methane and CO,. Alternative C has the largest footprint, and may be assumed to
contribute to larger GHG emissions from permafrost thawing.

Alternative C emissions quantities are greater than Alternatives A and B segments of the Ambler Road;
however, when examined in combination with emissions associated with the remaining road distance to
Fairbanks, most criteria air pollutants are similar in magnitude. Alternative C would generate less dust
and engine emissions, and would have less need for dust suppressants for the road segment along the
Dalton Highway and to Fairbanks, compared to Alternatives A and B. Appendix D, Tables 22 through 24,
summarize the annual emissions, including particulates (both with dust suppression and without) for
Alternative C and help to define the likelihood and magnitude of impacts. The overall travel distance is
similar; therefore, the total dust, emissions, and dust suppressant usage would be similar among all
alternatives.

Alternative C would have 5 airstrips and maintenance stations that would be sources of emissions from
aircraft, generators, and heating systems. The nearest communities to Alternative C are Kobuk (2 miles),
Hughes (3 miles), and Shungnak (5 miles). Because of the distances and generally windy environment,
ambient air quality impacts would be expected to be negligible, although no quantitative modeling was
performed. Dust plumes may be visible particularly from Kobuk. Appendix F, Table 1, documents the
distances of communities to the alternatives. Alternative C would have localized air quality impacts

3-46


https://www.epa.gov/energy/greenhouse-gas-equivalencies-calculator

Ambler Road Final EIS
Chapter 3: Affected Environment and Environmental Consequences

without frequent application of dust suppressants, but would not be expected to exceed applicable air
quality standards.

Mining, Access, and Other Indirect and Cumulative Impacts

The proposed project is located in a remote area that is designated mainly as attainment or unclassifiable
for criteria pollutants for which EPA has established NAAQS under 40 CFR 81.302. The area does not
contain many sources of emissions other than dust from surface wind erosion, emissions from wildfires,
emissions from on- and off-road vehicle travel, and emissions from community sources such as
generators, heating equipment, and vehicles. Remote activities such as on- and off-road travel result in air
quality impacts that are comparatively less than fugitive emissions from fires in the area. The cumulative
impacts in the area as a result of wildfire may be partially mitigated from activities such as wildfire
management practices (e.g., fire suppression, prescribed fire, mechanical or chemical treatments to fuels,
prevention of human-caused fires). Cumulatively, potential impacts on air quality would result from the
proposed project, recreational use, mineral exploration and development activities, construction of other
roads, and transport along roadways. These activities combined are unlikely to exceed applicable air
quality standards. Increased vehicle traffic through Fairbanks would contribute emissions, potentially
increasing PM, s concentrations and furthering the non-attainment status of the area for that pollutant.

The air quality impacts associated with reasonably foreseeable mining activities would be analyzed on a
case-by-case basis as part of each site’s own permitting process and would be subject to appropriate
measures to reduce impacts unique to each proposal. The project area would be considered to be in an
attainment area, and for major sources of emissions that a mine could trigger, EPA could require a
prevention of significant deterioration permit. The ADEC has regulatory authority for air permits under a
delegation from the EPA. The EPA has stated its concerns in comments on the Draft EIS that the
foreseeable mining activity could cause substantial impacts to regional air quality and air quality related
values such as visibility and plant/wildlife welfare. An evaluation of project impacts on ambient air
quality standards would be required, including analysis of soils, vegetation, and visibility impacts.
Permitting and analysis of mines would be expected to help reduce the potential to exceed air quality
standards, as emission control technology review would be required.

The Donlin Gold Mine is a recent conventional example of a mine reviewed for air quality impacts
(USACE 2018). The potential for increased emissions from mining due to vehicular traffic, fugitive, and
stationary emission sources was analyzed. Main components of the operation infrastructure evaluated
included mining and milling facilities, waste rock dumps, haul roads, tailings facility, generators, boiler,
and a waste incinerator. The construction and closure impacts on applicable air quality standards were
predicted through air dispersion modeling methods not to exceed NAAQS. Operational impacts were
estimated to be above thresholds requiring more stringent permits, such as a Title V Operating Permit
(required under the Clean Air Act for “major” sources of air pollutants), and to trigger GHG reporting;
however, the impacts were anticipated to be below regulatory standards. Impacts from mines in the
District will be site-specific and permitted specifically to proposed operations and potential emissions to
avoid exceeding air quality standards.

Air quality impacts are anticipated from North Slope oil and gas development, the expansion of Red Dog
Mine for its operating life through closure, Dalton Highway construction, and climate change as a result
of increased fuel combustion. Impacts from each of these actions may be substantive in their localized
areas, but they are far enough away from the proposed road and indirect mine development that they are
not anticipated to be additive within the project area.

Any of the action alternatives, in combination with past, present, and reasonably foreseeable activities, is
expected to increase air emissions, including GHGs, in the region and State. The only discernable

3-47



Ambler Road Final EIS
Chapter 3: Affected Environment and Environmental Consequences

cumulative differences among the alternatives would be attributable to the direct impacts, primarily
associated with the length and operational features of any given alternative (see Chapter 2, Section 2.5,
for a summary of severity of impacts). While the air quality impacts of any action alternative would be
highly localized and often short term, and would not be predicted to be above applicable air quality
standards, cumulatively the project would contribute GHGs to the atmosphere. While this project itself
likely would not substantially affect air quality in the project area, with other emissions and other projects
nationally and globally, it would contribute incrementally to far-reaching effects, including ecological and
socioeconomic effects of climate change in the project area (as discussed in other sections of this EIS).
Mining project and road project effects of the types discussed in the EIS that can hasten permafrost thaw,
coupled with the effects of a generally warming climate on permafrost, could cumulatively release
methane and further contribute to climate change. Current CH4 emissions from melting permafrost are
estimated at approximately 1 percent of global methane budget, but are anticipated to grow to be the
second largest anthropogenic source of GHGs by midcentury (Walter Anthony et al. 2018; NASA 2018;
Schaefer et al. 2014).

3.3. Biological Resources

This section addresses vegetation and wetlands, fish and amphibians, birds, and mammals. Together with
humans, insects, fungi, and microscopic life forms, these make up the biodiversity of species on earth and
the biodiversity of a specific region. Scientists are concerned about a recent increase in the rate of species
extinction and the loss of biodiversity globally. Pollution, climate change, and human population growth
are threats to biodiversity (National Geographic Society 2019). The following subsections and the
corresponding subsections in Appendix H, taken together, address the biodiversity of the north-central
Alaska study area and risks to species and populations. A “population” is the group of individuals of the
same species living in the same geographic area and generally dependent upon one another (e.g.,
breeding) to persist as a population over time. Most development projects that remove vegetation, turn
soil, create unusual emissions, or create barriers to movement in a mostly natural environment will affect
individual animals and plants and may affect species populations in that area. Effects to a population may
be effects to the size or density of a population or the birth/death/regeneration rates within a population.
The sections that follow address the Ambler Road project’s potential effects on populations and species
diversity.

3.3.1 Vegetation and Wetlands

Affected Environment

Vegetation

The proposed alternatives traverse the lowlands, hills, and mountains within Alaska’s Interior and
Northern subregions west of the Dalton Highway, between the Brooks Range Mountains to the north and
the Yukon River to the south. Alternatives A and B are primarily located within the Kobuk Ridges and
Valleys (Kobuk) ecoregion, with minor portions of the routes passing through the Brooks Range and Ray
Mountains ecoregions. Alternative C is primarily located within the Kobuk and Ray Mountains
ecoregions (see Volume 4, Map 3-7; Nowacki et al. 2001). Appendix E, Table 1, provides a description of
ecoregions.

Vegetative communities in this vast and largely roadless planning area are currently predominantly
undisturbed. Areas of disturbance include remote villages, small roads, and trails associated with nearby
communities, some of which cross the alternative footprints and Dalton Highway. See Section 3.4, Social
Systems, for more details. Forest and woodlands are common at lower elevations, with black spruce in
wetland bogs; white spruce and balsam poplar along rivers; white spruce, paper birch, and trembling
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aspen on well-drained uplands; and shrub communities at higher elevations dominate the Kobuk
ecoregion (Nowacki et al. 2001; Fulkerson et al. 2016; BLM 2016a). Black spruce woodlands; white
spruce, birch, and aspen on south-facing slopes; white spruce, balsam poplar, alder, and willows on
floodplains; and shrub birch and Dryas-lichen tundra at higher elevations comprise the Ray Mountains
ecoregion (Fulkerson et al. 2016). Tussocks, shrubs, mixed forest, and alpine tundra on the southern side
of the range dominate the Brooks Range ecoregion (Fulkerson et al. 2016).

Mapping and tabular data used in this analysis are based on the Central Yukon Rapid Ecoregional
Assessment (REA) GIS output. The Central Yukon REA dataset classifies vegetation into 15 vegetation
classes, including 7 regionally important community types, referred to as Terrestrial Coarse-filter
Conservation Elements (TCEs), based on similar biological and physical characteristics (Boucher et al.
2016). All TCE vegetation types occur in the project area. The most prevalent vegetation types traversed
by the alternatives, and the project area as a whole, are upland low-tall shrub and upland mesic spruce
forest. Riparian forest and shrub and Alpine and Arctic tussock tundra are the least abundant of the TCE
vegetation types. Of all vegetation communities near the project area, Emergent Herbaceous Wetlands,
Grassland-Herbaceous, and moss-dominated communities are the scarcest. The Central Yukon REA Final
Report (Boucher et al. 2016) and Appendix E, Table 2, describe the vegetation types. Volume 4, Map 3-8,
shows the vegetation types in the project area. Appendix E, Table 3, provides percentages of vegetation
types shown within the extent of Volume 4, Map 3-7 to provide context of the vegetation communities in
the project area.

Wetlands

The USACE has jurisdiction over waters of the United States (of which wetlands are a subset) under
Section 404 of the Clean Water Act or Section 10 of the Rivers and Harbors Act of 1899. The wetlands
analysis used Alaska Center for Conservation Science (ACCS) mapping to provide broad context (see
Volume 4, Map 3-9). Appendix E, Table 6, provides percentages of aggregated wetland types shown
within the extent of Volume 4, Map 3-9, to provide context of the wetland types in the project area.

Wetlands are common in the region (Hall et al. 1994) and along the areas traversed by the alternatives
(DOWL 2014a, 2016 b). Black spruce and sedge-shrub-peatlands occur throughout the region in
lowlands, such as flat to gently sloping valley bottoms and abandoned floodplains (Boucher et al. 2016).
ACCS mapping also indicates forested-shrub wetlands are common in lowlands in the project area,
particularly along streams and rivers. Permafrost occurs throughout much of the Kobuk ecoregion and
discontinuously in the Ray Mountains (Fulkerson et al. 2016). Permafrost could cause poor soil drainage,
leading to the presence of wetlands. See Section 3.2.1, Geology and Soils, for details.

Based on available wetland mapping, Palustrine Scrub-shrub (PSS) and Palustrine Forest (PFO) are the
most abundant wetland types along the alternatives. Palustrine Emergent (PEM) and Palustrine
Moss/Lichen (PML) wetlands also occur along the alternatives and in the project area, but are less
common. Palustrine wetlands generally include nontidal freshwater wetlands dominated by trees, shrubs,
or persistent emergent vegetation (e.g., grasses, sedges), but can also include waterbodies less than

6.6 feet (2 meters) deep (Cowardin et al. 1979). Refer to Section 3.2.5, Water Resources, for details about
waterbodies (e.g., ponds, lakes, streams, rivers) in the project area. Cowardin et al. (1979) and Appendix
E, Tables 4 and 5, describe the wetland and waterbody types in the study areas.

Nutuvukti Fen, a pristine patterned fen, is located approximately 0.25 mile downgradient of the footprint
of Alternative A. This fen has been reported to provide many important functions in GAAR such as
regulating flood flows; removing sediment, nutrient, and toxicant; and providing habitat for birds,
mammals, and fish (ABR 2017). As noted by NPS (2019a), there are few patterned fens in all Interior
Alaska, of which Nutuvukti Fen is one of the largest. According to NPS (2019a), upstream
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impoundments, should they occur, could disrupt recharge of this fen. Nutuvukti Fen is located within
GAAR and is subject to NPS management.

Wetland functions are the physical, chemical, and biological processes or attributes that contribute to the
self-maintenance of a wetland ecosystem (ASTM 1999). DOWL (2014a) provided a wetland functional
assessment for a portion of Alternatives A and B. ABR, Inc. — Environmental Research & Services (ABR
2017), completed a functional assessment for the portions of Alternatives A and B that traverse GAAR.
Functional assessments, to date, have not included Alternative C or the eastern 50 miles of Alternatives A
and B. These functional assessments report that, where evaluated, wetlands in the study areas provide
functions such as fish and wildlife habitat, , sediment removal, nutrient and toxicant removal, flood flow
regulation, erosion control and shoreline stabilization, groundwater discharge and recharge, organic
matter production and export, rare and native plant diversity, and maintenance of soil thermal regime of
wetlands underlain by permafrost. These functional assessments also found wetlands within their
respective study areas to provide subsistence (ABR 2017) as well as education, scientific, and heritage
services (DOWL 2014a) to varying degrees.

Ecosystem services are commonly defined as the benefits to people that are provided by ecosystems and
contribute to human welfare, both directly and indirectly, as well as globally and locally (Costanza et al.
1997). Ecosystem services are derived from the functions provided by wetlands and can include water
supply and purification; food production, such as fish; increased productivity of downstream fisheries;
reduced impacts from floods; climate regulation through carbon sequestration; mitigation of climate
change impacts; cultural benefits, including aesthetic, spiritual, and education opportunities; and
recreation and tourism benefits (Woodward and Wui 2001; Millennium Ecosystem Assessment 2005;
Kusler 2006). These services also provide economic benefit to society, which could be substantial
(Woodward and Wui 2001; Costanza et al 1997). Based on the functional assessments provided by ABR
(2017) and DOWL (2014a), many of the ecological services listed above are provided near Alternatives A
and B. The capacity to provide these ecosystem services will vary for each wetland, and not all wetlands
will provide all of the services listed above at all times.

Although a functional assessment or evaluation of wetland services has not been provided for Alternative
C, given the pristine condition of wetlands that occur along all the action alternatives, it is likely that
many of the same functions and associated services would be provided by wetlands near Alternative C,
although the amount and performance of these functions and associated services would vary. However,
because the alternatives traverse relatively pristine terrain, the impacted functions would be greater, the
more wetlands that are affected. For these reasons, not having detailed functional assessments is not
critical to a reasoned choice among alternatives.

Rare Plants and Ecosystems

The U.S. Fish and Wildlife Service (USFWS 2019; Swem 2020) reports no federal Endangered Species
Act (ESA) listed plant species in the project area. The ACCS maintains a rare plant list for Alaska;
however, no statewide protections pertain to species on the list (see Volume 4, Map 3-10). Appendix E,
Table 7, provides a list of potentially rare plants in the project area. The ACCS (2019a) reports Yukon
aster within the footprint of Alternative A; the state lists it as S3 (moderate risk of extirpation), it has a
global rank of G3 (moderate risk of extinction), and it is a BLM Sensitive Species (BLM 2019; Nawrocki
et al. 2013). Available mapping shows additional rare species in the project area, but none located within
0.25 mile (1,320 feet) of affected areas. However, rare plant surveys near the alternatives are limited and
have not been performed along the routes of the alternatives. Given the level of survey information that is
available, it is not considered likely that there are broad and unavoidable areas of extremely rare plants. It
is likely occurrences could be avoided by minor redesign if deemed necessary. Therefore, the BLM
determined that additional detailed rare plant surveys during the EIS process would not be essential to a
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reasoned choice among alternatives. Surveys along the alternatives would be necessary to confirm the
presence or absence of rare plants in these areas and these could be done during design and permitting to
avoid or mitigate for potential effects. A mitigation measure requiring such surveys appears in Appendix
N.

Rare ecosystem records indicate several occurrences of geothermal springs and their associated plant
species, ranked globally and in Alaska as a vulnerable ecosystem (Boucher et al. 2016), near Alternative
C. The closest spring is at least 0.5 mile from any affected area (Volume 4, Map 3-10; BLM 2013b; also
see Boucher et al. 2016 for details on plant species of concern associated with geothermal springs within
the region).

In addition, Nutuvukti Fen, a pristine patterned fen, is located approximately 0.25 mile downgradient of
the footprint of Alternative A. See the Wetlands subsection above.

Non-native Invasive Plants

Non-native species of plants and animals can be harmful if introduced in an environment where they can
flourish and out-compete native species. However, because non-native invasive animals have not been
detected in the study area, and infestations are unlikely, only non-native invasive plants are discussed in
this EIS. Non-native invasive species (NNIS) are those that succeed in a new environment and may
compete with and/or interfere with the growth of native species. A new species may have few natural
limits on its reproduction and growth in a new environment (e.g., it is not eaten), and it may be able to
successfully dominate other species that are part of a previously-balanced ecological web. Biodiversity
can be threatened (Carlson et al. 2008, 2016; BLM 2016a). In the wild, changes in plant cover can affect
wildlife, including aquatic life, and change fire regimes, water flow and erosion profiles, and aesthetics
(Carlson et al. 2008, 2016). NNIS also can affect farming and human developments, but those effects are
of little issue in the project area (Carlson et al. 2008). Reversing an invasion of NNIS can be difficult and
costly, or impossible, despite large efforts.

NNIS of plants occur in high concentrations in the project area immediately adjacent to the Dalton
Highway (Carlson et al. 2016). Low to moderate concentrations occur in and around communities,
including stretches of river utilized by communities, in southern portions of GAAR, and in the Ray
Mountains. Previous studies documented bird vetch, rated as highly invasive, within the affected area of
Alternative C, adjacent to the Dalton Highway (AKEPIC 2019; BLM 2013c; Carlson et al. 2008).
Previous studies do not document other NNIS in areas affected by the other alternatives; however, studies
document white sweetclover, narrowleaf hawksbeard, meadow foxtail, foxtail barley, pineapple weed,
and bird vetch near the alternatives, primarily along the Dalton Highway. These species range from very
weakly invasive to extremely invasive (Carlson et al. 2008). The eastern 20 miles (approximate) of the
Alternatives A, B, and C alignments are within or adjacent to watersheds'® having NNIS likely to cause
management concerns and at least 10 non-native species present (BLM 2013d; Carlson et al. 2016). The
alternatives also traverse several watersheds with moderate to high infestation vulnerability (BLM 2013e;
Carlson et al. 2016). Appendix E, Table 8, lists NNIS recorded near the project area. Volume 4, Map 3-
11, provides invasive species occurrence locations and current infestation vulnerability ratings. Current
infestation vulnerability ratings were derived from modeled data, which are presented in Carlson et al.
(2016).

Carlson et al. (2016) recognize waterweed (Elodea spp.) as a serious threat to the ecology of freshwater
systems; however, it is not known to occur in the waters crossed by the alternatives. However, targeted
surveys for Elodea infestations, to date, are not known to have occurred in the waterways that would be

10 “Watersheds™ are land areas associated with drainage patterns and topographic divides but do not necessarily mean the NNIS
are found in or along waterways.

3-51



Ambler Road Final EIS
Chapter 3: Affected Environment and Environmental Consequences

crossed by the alternatives. Surveys to monitor for new invasions of Elodea or to assess the extent of
known infestations has shown to be challenging due to the difficulties of reaching most lakes and rivers in
remote Alaska (Carey et al. 2016). Currently, the closest known infestations of Elodea have been
recorded in Chena Slough, Chena River, and Chena Lakes in urban areas of Fairbanks (Carey et al. 2016;
Fairbanks Soil and Water Conservation District 2019), south of the Dalton Highway. Elodea has also
been recently documented in Totchaket Slough southwest of Fairbanks along the Tanana River (Morton
et. al. 2019; Fairbanks Elodea Steering Committee 2017). However, some rivers in the study areas,
including the Koyukuk, Indian, Melozitna, and Tozitna rivers (Volume 4, Map 3-12; BLM 2013f), are
susceptible to Elodea infestation. Current Elodea infestations in Alaska are suspected to have been spread
via downstream fragment drift, floatplane, and boats (Carey et al. 2016; Moses 2016).

Wildfire Ecology and Management

Wildfires are part of the natural ecology of the project area and are the main driver of vegetation
succession. Fire frequency, size, and severity vary based on vegetation, climatic conditions, and
topography (BLM 2016a). Wildfires are common in the Kobuk ridges and valleys during warm, dry
summers with frequent lightning (ADF&G 2006). The Ray Mountains also experience relatively warm,
although moist, conditions with occasional wildfires (BLM 2016a). Wildfires are less common in the
Brooks Range (Fresco et al. 2016). Lightning causes the majority of wildfires in these ecoregions, with
the most frequent and largest occurring in forested vegetation (BLM 2016a).

The project area generally reflects a natural fire regime (BLM 2016a). BLM’s historical fire geospatial
data from 1959 to 2018 show frequent fire starts in and around the proposed alternatives and fire sizes
ranging from less than 50 acres to hundreds of thousands of acres (BLM 2019; Volume 4, Map 3-13).
Note that there are more small starts and fewer large fire size polygons near roads and rivers because
these are areas designated for increased fire suppression. See Fresco et al. (2016) for information on fire
return intervals (predicted frequency) for the study area ecoregions.

The BLM Alaska Fire Service (AFS; BLM 2016a) provides wildfire protection for the area. Jurisdictional
agencies including federal, state, private, municipal, and Alaska Native corporation lands along with the
BLM AFS update wildfire management options annually, and the Alaska Interagency Coordination
Center (AICC) maintains an electronic map atlas. Federal and state agencies, in cooperation with Alaska
Native entities, employ 4 wildfire management options: Critical, Full, Modified, and Limited (AICC
2019). The project area is primarily located in Limited and Modified management, although Full and
Critical options surround nearby communities within the project area (BLM 2016a; Volume 4, Map 3-
14). Appendix E, Table 9, describes the fire management options. Currently, fire suppression and
surveillance efforts in the project area are highly dependent on aircraft based out of Fairbanks and Galena.
During times of high activity in the Kobuk and Noatak valleys, Dahl Creek has been set up as a remote
fueling site and staging area. See BLM (2016a) and the Alaska Interagency Wildland Fire Management
Plan (AICC 2019) for more details on wildfire management.

Environmental Consequences

In general, Volume 4, Maps 3-8 and 3-9, provide context for the location, extent, and likelihood of
impacts to wetlands and vegetation from the proposed road project.

Road Impacts
No Action Alternative Impacts

Under the No Action Alternative, development of the project would not happen; therefore, no impacts on
vegetation, wetlands, rare plants, ecosystems, wildfire ecology, and wildfire management from road
development would be expected. However, further spread and establishment of NNIS along the Dalton
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Highway and near locations of human development use would likely continue. Additionally, these
resources would be impacted by changing climate conditions (see Sections 3.2.1, Geology and Soils, and
3.2.7, Air Quality and Climate, and Appendix H).

Impacts Common to All Action Alternatives

Vegetation Impacts

Construction and operation activities that would impact vegetation include placement of gravel fill,
excavation of surface layers during construction and gravel mining, clearing of vegetation, and fugitive
dust fallout from construction and operation activities. Road closure and reclamation impacts to
vegetation are expected to be similar to those related to construction. The primary effects to vegetation
from these activities would be reduction of vegetation types that occur in project footprints, and alteration
of vegetation communities beyond project footprints, which would result from changes to soil, surface
and ground water flow, thawing of permafrost, degradation of vegetation, increased erosion and
sedimentation, and introduction of NNIS. Reduction of vegetation types within the project footprint
would also result in impact and alteration to fish and wildlife habitat (see Sections 3.3.2, Fish and
Amphibians, 3.3.3, Birds, and 3.3.4, Mammals). Although these types of impacts would be common to
each action alternative, the vegetation types, habitat quality, and acreages impacted would vary based on
the location of each alignment. Phases 1 and 2 of the project would have less impact to vegetation
because there would be less acreage fill on and alteration to vegetation and they would occur for a shorter
duration. Therefore, much of the analysis in this section focuses on Phase 3, which represents the greatest
potential for vegetation to be affected because of its larger footprint, higher traffic volumes, and longer
duration. Construction impacts would occur during the time each phase is being built. Appendix E, Tables
10 through 15, show the calculated acreages of impact to vegetation and wetlands within the construction
daylight limits, the 10-foot construction buffer, and a dust impacts buffer for Alternatives A, B, and C,
helping to illustrate the magnitude of impact of loss and damage to vegetation and the relatively narrow
extent of such impacts.

Permanent impacts to native vegetation would occur from construction of the main road, landing strips,
material and rip-rap sources, and construction access roads, due to vegetation clearing and the placement
of gravel fill. Loss of vegetation would result in a number of effects to the surrounding environment,
including alteration of adjacent vegetation community composition and loss or alteration of fish and
wildlife habitat associated with that vegetation. As road closure and reclamation occur, native vegetation
communities would reestablish over time, although this may take decades. Initially, herbaceous
communities would reestablish from revegetation efforts, and native trees and shrubs may eventually
reestablish naturally.

Alteration of native vegetation would occur from construction, operation, and road closure/reclamation
activities that result in changes to soils, altered hydrology, thawing of permafrost, fugitive dust, and other
factors. Alterations to vegetation were assessed within 328 feet (100 meters) of roads and ancillary sites,
where the majority of impacts from fugitive dust and other construction and operation activities are
expected to occur. Research has shown that the greatest amount of impacts to vegetation from dust occurs
within 328 feet (100 meters) from the edge of roads (Walker and Everett 1987; Auerbach et al. 1997;
Myers-Smith et al. 2006; McGanahan et al. 2017). However, studies by Myers-Smith et al. (2006) and
McGanahan et al. (2017) confirmed fugitive dust deposition up to 328 to 656 feet (100 to 200 meters)
from the road. A study of fugitive dust at Red Dog Mine (Teck Cominco AK, Inc. 2007) found higher
fugitive dust emissions when temperatures were at or below freezing and precipitation was low. Impacts
are expected to be greatest closest to the road, particularly within the 10-foot temporary construction zone
where vegetation would be subjected to compaction, clearing, and heavy equipment use.
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Native vegetation removed within the 10-foot temporary construction zone would result in long-term
alteration of vegetation community composition. Removal of native vegetation in this area, particularly in
boreal forest, could take decades to recover, or longer (Sullender 2017). Loss of boreal forest could result
in the establishment of perennial grass, such as blue-joint, which could occupy a site for many decades
(Werner 1996). Although vegetation communities cleared within the 10-foot construction zone reestablish
over time, it is unlikely they would recover to their unaltered condition.

Activities within the 10-foot construction zone would impact soil and hydrology, and affect adjacent
vegetation. Equipment use could cause rutting, mixing, and soil compaction. These effects could increase
soil bulk density (Trombulak and Frissell 2000), hinder root establishment, and reduce water and air
infiltration (Passioura 2002; Nawaz et al. 2012), which could reduce plant establishment and growth.
Removal of surface layers could cause increased erosion of soils from water or wind, and increased
sedimentation. During construction, equipment could physically damage permafrost, or remove the
insulating active layer, which could result in changes in thermal regime, causing permafrost thaw
(thermokarst) and potentially affecting surface water drainage patterns. In addition, melting of underlying
permafrost due to disturbance of insulating vegetation layers could continue long after the initial
disturbance ends and could be difficult to reverse (NRC 2003).

As a result of changes caused by permafrost thaw, increased wetness or flooding of adjacent vegetation
could occur in some areas; inundation of vegetation not adapted to wet conditions could cause mortality
of vegetation and shifts in vegetation communities (Jorgenson et al. 2001). In other areas, permafrost
thaw could cause increased drainage, resulting in a shift to vegetation communities better adapted to drier
conditions. Alternatives A and B would generally run perpendicular to the slope of surrounding terrain,
which could result in impounding surface water and vegetation flooding changing the thermal regime of
underlying permafrost. Alternative C also runs perpendicular to slope gradients and through valleys and
would also have the potential to impound surface water in those areas, with similar impacts. Additionally,
and for all alternatives, thaw of permafrost could cause gradual movement of wet soils down slope
(solifluction) and large scale slope failure, which could result in alteration of vegetation communities. See
Section 3.2.1, Geology and Soils.

Fugitive dust emissions would result from both construction activities and traffic during operation. In
addition, maintenance activities such as rock crushing will periodically create dust emissions at material
sites. Fugitive dust deposition would occur throughout the life of the project and would be a long-term
impact. Fugitive dust could cause reduced photosynthetic capabilities, increased soil pH, shifting of soil
nutrients, decreased biomass, and reduced species richness, and could reduce or eradicate moss and lichen
(Auerbach et al.1997; Walker and Everett 1987), all of which could change vegetation community
composition. Fugitive dust has been shown to eliminate vegetation within 16 feet (5 meters) of heavily
traveled roads (NRC 2003) and eliminate sphagnum moss within 66 feet (20 meters; Auerbach et al.
1997; Walker and Everett 1987). Additionally, fugitive dust deposition along roadsides could also cause
early snowmelt along road corridors, which could result in early green-up (Walker and Everett 1987),
resulting in changes to vegetation composition. Early snowmelt and reduction or elimination of insulating
vegetation and moss layers combined with other road-related effects, such as adjacent ponds absorbing
more heat, could result in warming the soil, deepening thaw and creating thermokarst adjacent to roads
(NRC 2003). In addition, wind, water, vehicle traffic, and vehicle speed could influence the amount and
extent of fugitive dust deposition. More heavily traveled roads have been shown to cause heavier road
dust and have higher amounts of dust fallout at greater distances from roads compared to less trafficked
roads (NRC 2003). Both vehicle speeds and traffic amounts are expected to be less on access roads and
more at ancillary sites. As such, fugitive dust impacts are expected to be greatest along the heavily-
trafficked main road and to a lesser extent along access roads and ancillary sites.
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For this project, trucks containing heavy metal ore are proposed to be containerized, which is expected to
limit ore dust escapement from trucks. An estimated 168 trucks a day (at peak production) would haul
mining materials, including concentrates containing copper, zinc, lead, silver, and gold, along the road
(see Appendix H), which could result in escapement of ore dust during transportation. Studies show that
even with a change from tarps to hydraulically sealed lids and truck rinsing procedures, ore concentrates
have been transported up to 2.5 miles (4 kilometers) from the Red Dog Mine haul road and low levels
much farther (Hasselbach et al. 2005; Neitlich et al. 2017). Concentrations of fugitive dust deposition
composed of lead have been found to be greatest approximately 33 feet (10 meters) from the road
(Hasselbach et al. 2005), but could occur within 328 feet (100 meters) from the road (Ford and
Hasselbach 2001). However, heavy metal dust has also been shown to impact vegetation well beyond 328
feet (100 meters), although impacts decrease logarithmically with distance (Neitlich et al. 2017). Heavy
metal dust can persist in the soil for many decades (Neitlich et al. 2017), resulting in impacts to the
surrounding vegetation and habitat. The effects from ore dust to vegetation include lichen mortality,
decreased lichen species richness and cover, decreased moss cover, and degradation of moss species
(Neitlich et al. 2017), which could result in degradation and changes to vegetation community
composition. Appendix N has potential mitigation measures that would require AIDEA to submit and
follow approved dust-limiting plans.

Mosses, lichen, and vegetation can accumulate metals in their tissue (Wegrzyn et al. 2016; Brumbaugh et
al. 2011; Ford and Hasselbach 2001). Studies of metal accumulation in moss at Red Dog Mine revealed
that Hylocomium splendens near the haul road were highly enriched in metals such as lead, zinc, and
cadmium, with elevated levels of these metals found as far as 5,250 feet (1,600 meters) from the road
(Ford and Hasselbach 2001). Lead and zinc have been shown to accumulate in high levels in lichen
(Wegrzyn et al. 2016). Vegetation sampled at Red Dog Mine approximately 60 to 80 feet (18 to

24 meters) from the haul road, including birch, cranberry, willow, and cotton grass, were found to
accumulate zinc, barium, cadmium, and lead, with lead levels found to be the highest of these
(Brumbaugh et al. 2011). Brumbaugh et al. (2011) reported that of these metals, cadmium and zinc were
found to have high bioaccessibility, greater than that of lead. Some wetland plants, such as cattails (Typha
spp.), also have the capacity for heavy metal uptake (Hozhina et al. 2001) and are utilized for their ability
to filter pollutants (Singh et al. 2017). Elevated levels of metals in plants could have impacts to overall
vegetation health as well as present risks to wildlife, fish, and subsistence users as they enter the food
chain. See Sections 3.3.2 (Fish and Amphibians), 3.3.4 (Mammals), and 3.4.7 (Subsistence Uses and
Resources) for additional details. Again, design features and mitigation measures are proposed in
Chapter 2, Section 2.4.4, and Appendix N to limit fugitive dust and loss of ore dust from trucks using the
road. It is likely that permits for mining activity would address this issue as well.

Degradation of water quality due to construction and operations could also result in impacts to vegetation
and wetlands. Impacts to vegetation would likely be greatest within floodplains and riparian zones.
Similarly, effects to vegetation may also affect related resources such as water quality and hydrology. See
Section 3.2.5, Water Resources.

Other factors that could affect vegetation near the road include the introduction of toxicants and the
spread of invasive species. Introduction of toxicants from dust suppressants containing chloride and
petroleum products associated with vehicle use and road run-off has the ability to impact vegetation. Due
to its longer length, Alternative C would have a greater amount dust suppressant needed and a greater
degree of associated vegetation impacts. Alternative A has the least road surface of the alternatives and,
therefore, would likely have the least amount of associated impacts to vegetation from dust suppressants.
In addition, construction and operation activities that cause any disturbance to vegetation and soil surface
layers would increase the vulnerability of these affected areas to the establishment of NNIS, which, once
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introduced, have the potential to expand beyond initial disturbance footprints. See the NNIS discussion
below.

Impacts to vegetation can be partially mitigated through stabilization and revegetation of soils within
construction zones and along the fill slope of roads, dust suppression, and use of BMPs during
construction and operations. As a design feature, AIDEA has proposed to work with the Alaska Plant
Material Center and the relevant land manager to develop a plan for obtaining native plant seed and/or
cuttings to be used for restoration and reclamation needs (see Chapter 2, Section 2.4.4). Appendix N
provides additional details of potential measures to reduce impacts. If Appendix N measures are applied
in addition to AIDEA’s design features, revegetation of soils can be successful. However, such measures
would not reduce the permanent loss to vegetation or the loss in plant diversity. Changes to vegetation
due to altered hydrology, compacted soils, and the introduction of toxicants from dust deposition and dust
suppressants would remain. Potential measures to prevent the introduction and spread of NNIS include
regular monitoring and eradication measures, and are likely to slow the procession of NNIS but not
prevent it.

Wetland Impacts

Construction, operation, and road closure/reclamation activities that would impact wetlands include those
mentioned above in the Vegetation subsection. Additional impacts on wetlands would also include water
withdrawal from aquatic resources. The primary effects to wetlands from these activities would be fill of
wetland types and functions performed by those wetlands, and alteration of wetland types and wetland
functions beyond project footprints and, though connected waters, sometimes well outside the immediate
road corridor. Although these types of impacts would be common to each action alternative, the wetland
types and acreages impacted would vary based on the location of each alternative. In addition, Phase 1
and 2 of the project are expected to have less impact to wetlands because there would be less acreage of
fill and alteration. As such, much of the analysis in this section focuses on Phase 3, which represents the
greatest potential for wetlands to be affected because of its larger footprint, higher traffic volumes, and
long duration. Construction impacts would occur during the time each phase is being built. Road closure
and reclamation impacts to wetlands are expected to be similar to those related to construction.

Wetland impacts due to fill would occur within the same areas as described above in the Vegetation
subsection and would be considered permanent. Wetlands filled in the project area would also result in a
permanent reduction of associated biological, hydrological, and biogeochemical functions within the fill
footprint.

Alteration of wetlands would occur from construction, operation, and road closure/reclamation activities
that result in alteration of soil characteristics, hydrologic alteration, changes to vegetation community
composition, degradation of permafrost, fugitive dust deposition, introduction of NNIS, and other factors
that would affect wetland types and their associated functions. Alteration of wetlands may include
conversion from a wetland type to another (changes in vegetation community or hydrologic regime),
conversion of wetlands to uplands, and decreased performance of wetland functions. Wetlands would also
be impacted within the 10-foot temporary construction zone and by fugitive dust from roads and ancillary
sites, as described in the Vegetation subsection above.

Impacts to wetlands within in the 10-foot construction zone from clearing and equipment use would be
similar to those described in the Vegetation subsection above. Wetlands and their associated functions
could be reestablished over time to some degree (Zedler 2000). Removal of wetland vegetation in this
zone, particularly in Forested wetland types, would result in long-term alteration of wetland types due to
long recovery times required to reestablish vegetation communities. It is unlikely that wetlands would
recover to their unaltered, pre-project conditions after construction.
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As described in the Vegetation subsection above, construction activities within the 10-foot temporary
construction zone would disturb natural soil structure and hydrology. Additionally, removal of insulating
vegetation, poor roadside drainage, and pooling of surface water along the road could increase permafrost
thaw (Walker and Everett 1987) and lead to erosion. Thawing permafrost could increase permeability of
previously frozen soils and change the hydrology, affecting viability of wetlands across the project area
near the road by increasing or decreasing wetland surface area depending upon site-specific conditions
(Hinzman et al. 2005 as cited in Rowland et al. 2010). Once disturbed, permafrost-supported wetlands are
unable to be rehabilitated to their original condition (BLM 2016a). See Section 3.2.1, Geology and Soils,
for more information on permafrost changes. Roads would limit surface water flow and could impound
water in some locations. Culverts would be installed at drainages to mitigate restrictions to surface water
flow. However, paths of drainages can be difficult to predict, so it is possible that some drainages could
be missed or that culvert installation and/or maintenance would be inadequate. Water could be impounded
on the upstream side of the road (ABR 2017) and result in conversion of wetlands to waters or increase
the moisture regime of wetlands. Conversely, interruptions to natural drainage patterns could convert
wetland vegetation communities to drier types on the downgradient side of the road, which could increase
shrub wetlands (USACE 2012). AIDEA has proposed design features to ensure cross drainage in wet
areas that do not have defined channels, such as culvert placement at approximately 150-foot intervals
(see Chapter 2, Section 2.4.4). During road closure and reclamation, AIDEA has proposed to remove
culverts, bridges, and road embankments, reconnect stream channels, and regrade the footprint to
maintain natural contours and drainage patterns, which may reestablish connectivity between wetlands
and other aquatic resources that may have become restricted or fragmented from culverts or fill materials.

Fugitive dust impacts to wetlands would be the same as those described in the Vegetation subsection
above. Sphagnum moss biomass could be reduced or eliminated along roads due to an increase in soil pH,
whereas graminoid species biomass has been found to increase (Auerbach et al. 1997). In addition, road
operations and maintenance could cause sedimentation and increased nutrient input to wetlands adjacent
to the road, which could add pollutants and further impact wetland soils, hydrology, and vegetation.

AIDEA has proposed water withdrawal from freshwater sources during construction and throughout
operations, primarily for dust control. If water withdrawal precludes complete recharge of surface waters,
the decreased water levels of ponds and lakes could result in exposure of bare substrate and reduction of
shoreline wetlands.

Other factors that could affect wetlands adjacent to the road include those described in the Vegetation
subsection above, as well as introduction of toxicants and NNIS.

Excavation and filling of wetlands and waters within the project footprint would result in the impact to
the biological, hydrological, and biogeochemical functions performed by those wetlands at that location,
and potentially alter the ability of adjacent wetlands to perform wetland functions. Wetland functions that
are expected to be altered or lost within the project footprint and altered within 328 feet (100 meters) of
the road and ancillary sites as a result of construction and operation of the action alternatives include:
wildlife or fish habitat, organic matter production and export, rare and native plant diversity, flood flow
regulation, erosion control and shoreline stabilization, groundwater discharge and recharge, and water
quality improvement functions. Associated wetland ecosystem services, such as providing habitat and
nutrients for fish that are harvested, would also be lost or altered. Wetland acreage calculations in
Appendix E, Tables 6 and 13 through 15, provide information on differences among the alternatives, the
extent to which the study area would be affected, and help to illustrate the magnitude of impact. These
types of impacts to connected wetlands beyond 328 feet (100 meters) would likely occur with diminishing
effect over distance. See also the wetlands discussion in Appendix H.
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Impacts to wetlands could be reduced through appropriate bridge and culvert design, as proposed by
AIDEA (see Chapter 2, Section 2.4.4), as well as other minimization and avoidance design measures.
Appendix N provides details of potential BLM mitigation measures. The USACE is responsible for
determining compensatory mitigation as part of the USACE’s Clean Water Act permit decision. If
compensatory mitigation is required for the proposed project, this information will be included in the
ROD as a USACE decision. No final determination has yet been made, so no information regarding
compensatory mitigation is included in this EIS.

Rare Plants and Ecosystems Impacts

The primary impacts to rare plants would be from construction, operation, and road closure/reclamation
activities that result in excavation or the placement of fill, trampling from equipment and personnel,
fugitive dust deposition, changes to soil characteristics, changes to hydrology, and changes to surrounding
vegetation. Additional impacts to rare plants include reduction of overall population size and reduction or
alteration of habitat. The distribution of rare plants is not well known, but if such plants overlapped with
road construction, most impacts to rare plants due to project construction would be permanent loss.
Disturbance to individuals or populations of rare plants could continue through the life of the project from
operations and maintenance activities. Much of the analysis in this section focuses on Phase 3, which
represents the greatest potential for impact or disturbance to rare plants, due to it having a larger footprint,
higher traffic volumes, and longer duration than Phases 1 and 2. Construction impacts would occur during
the time each phase is being built.

Yukon Aster was recorded at one location within the footprint of Alternative A (ACCS 2019a), which, if
present at the time of construction, would result in a permanent impact to that individual or local
population. Several additional records of this species are located within the project area but outside the
area anticipated to be directly affected (more than 0.25 mile away). As such, it is unlikely that this species
would be eliminated from the project area, although the risk is acknowledged. In addition, this species is
known to occur in Alaska and Canada, and is therefore not considered to be at risk of state or global
extinction. Comprehensive surveys have not been conducted along any of the routes of the action
alternatives; therefore, the magnitude and context of potential loss or alteration of rare plant species
specific to each action alternative are not precisely known''. As such, rare plants are not discussed
separately by alternative.

Thirteen geothermal springs, considered rare ecosystems (Stout and Al-Niemi 2002), are located within
the project area and may contain regionally uncommon mixes of plant species. The closest hot spring
would be approximately 0.5 mile from Alternative C, near Hughes (Volume 4, Map 3-10, helps to
illustrate the locations of resources and therefore the likelihood and extent of impact). Although increased
human access would be unlikely from the road to these rare ecosystems, such access could occur in
association with greater human use of the area. Increased access could disturb and degrade these
ecosystems over the long term. Public access to the area via the pro