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In May 2012, the U.S. Environmental Protection Agency (EPA) publicly released the 1% external
review draft of An Assessment of Potential Mining Impacts on Salmon Ecosystems of Bristol Bay,
Alaska (hereafter, the May 2012 draft). This document was externally reviewed by 12 independently
selected expert peer reviewers. Based in part on the feedback received from this peer review, EPA
revised the draft assessment and, in April 2013, publicly released the 2" external review draft of the
assessment (hereafter, the April 2013 draft). EPA then asked the same 12 peer reviewers to evaluate
how well the April 2013 draft addressed their original comments on the May 2012 draft.

This document presents (1) an overview of the peer review process, (2) all of the peer reviewers’
comments on both the May 2012 and April 2013 drafts of the assessment, and (3) EPA’s responses to
the peer reviewers’ comments.

1. OVERVIEW OF PEER REVIEW PROCESS FOR THE
BRISTOL BAY ASSESSMENT

1.1 Peer Review of the May 2012 Draft

EPA tasked Versar, an independent contractor, with conducting an external peer review of the May
2012 draft of the assessment. The peer review process is designed to provide a documented,
independent, and critical review of a draft assessment. Its purpose is to identify any problems, errors,
or necessary improvements to a document prior to its being published or otherwise released as a final
document. To conduct this external peer review, Versar assembled 12 independent experts to serve as
peer reviewers. These reviewers were selected from a pool of candidates that included experts
suggested during a public nomination process. In assembling the peer reviewers, Versar evaluated the
qualifications of each peer review candidate and conducted a thorough conflict of interest (COI)
screening process.

The 12 selected expert peer reviewers were:

e David A. Atkins, M.S., Watershed Environmental, LLC

e Steve Buckley, M.S., CPG, WHPacific

e Courtney Carothers, Ph.D., University of Alaska Fairbanks

e Dennis D. Dauble, Ph.D., Washington State University

e Gordon H. Reeves, Ph.D., USDA Pacific Northwest Research Station
e Charles W. Slaughter, Ph.D., University of Idaho

e John D. Stednick, Ph.D., Colorado State University

e Roy A. Stein, Ph.D., The Ohio State University (Peer Review Chair)
e William A. Stubblefield, Ph.D., Oregon State University

e Dirkvan zyl, Ph.D., P.E., University of British Columbia
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e Phyllis K. Weber Scannell, Ph.D., Scannell Scientific Services
e Paul Whitney, Ph.D., Independent Consultant

The peer reviewers were asked to evaluate the May 2012 draft assessment and provide a written
review of the draft document (the main assessment report and its appendices) by responding to 14
charge questions developed by EPA with input from public commenters. Peer reviewers were
charged only with evaluating the quality of the science included in the draft assessment and were not
charged with making any regulatory recommendations, commenting on any policy implications of
EPA'’s role or mining development in the region, or reaching consensus in either their deliberations
(during the peer review meeting, see below) or written comments. Peer reviewers were provided with
a summary of public comments on the May 2012 draft and given access to all public comments
submitted during the 60-day public comment period; however, they were not asked to evaluate or
respond to these submitted public comments.

A 3-day peer review meeting, coordinated by Versar, was held in Anchorage, Alaska on August 7-9,
2012. On the first day of the meeting peer reviewers heard testimony from approximately 100
members of the public. Peer reviewers deliberated among themselves on the second and third days of
the meeting; these deliberations were open to the public on the second but not the third day.

Following the public peer review meeting, peer reviewers were given additional time to complete
their individual written reviews. Versar provided these final written comments to EPA in their Final
Peer Review Meeting Summary Report for the May 2012 draft, which EPA received in September
2012. This document was released to the public in November 2012, and is available at
http://www.epa.gov/ncea/pdfs/bristolbay/Final-Peer-Review-Report-Bristol-Bay.pdf. EPA considered
these peer review comments, as well as comments received during the 60-day public comment
period, as we revised the May 2012 draft of the assessment.

1.2 Follow-on Peer Review of the April 2013 Draft

In April 2013, the same 12 peer reviewers were asked to conduct a follow-on review to evaluate
whether the April 2013 draft assessment was responsive to their original comments. EPA provided
reviewers with a draft response to comments document, in which EPA responses to peer review
comments on the May 2012 draft assessment were added to the Final Peer Review Meeting Summary
Report submitted by Versar.

In the follow-on review, peer reviewers were asked to go through their comments on the May 2012
draft, review EPA’s draft responses to their original comments, and evaluate whether their original
review comments had been addressed sufficiently and whether appropriate changes had been
incorporated into the April 2013 draft of the assessment. EPA received these follow-on review
comments directly from the 12 peer reviewers in August to September 2013. A compilation of these
reviews, as they were received from each individual reviewer, is available at
http://cfpub.epa.gov/ncea/bristolbay/recordisplay.cfm?deid=242810#Download.
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2. STRUCTURE OF THE PEER REVIEW RESPONSE TO
COMMENTS DOCUMENT

This document includes all of the review comments received from the 12 expert peer reviewers on
both the May 2012 and April 2013 drafts of the assessment, as well as EPA’s responses to those
comments. It generally has been organized to follow the structure of the Final Peer Review Meeting
Summary Report submitted by to EPA by Versar following peer review of the May 2012 draft.

Four types of comments and responses are included in Section 3 of this final response to comments
document, each in a different font type:

1. Peer reviewer comments on the May 2012 draft of the assessment (from Versar’s Final Peer
Review Meeting Summary Report) are shown in plain black text.

2. EPA’s responses to these review comments are shown in bold black italicized text.

3. Peer reviewer follow-on comments on the April 2013 draft of the assessment and EPA’s
draft responses to peer review comments are shown in bold blue text.

4. EPA’s final responses to peer reviewer follow-on comments on the April 2013 draft are
shown in bold blue italicized text.

In many cases only the first two comment types are shown, indicating that peer reviewers did not
have follow-on comments regarding their original comments or EPA’s responses. Also, comments
from non-EPA authors of the appendices are provided in a few instances, using the font type under 2
above.

It is important to keep in mind that references to specific text features (chapters, sections, tables,
figures, and text boxes) in the different comment types are based on different drafts of the
assessment. In general, text features cited in type 1 comments (initial reviewer comments) refer to the
May 2012 (original) draft of the assessment; text features cited in type 2 comments (initial EPA
responses) refer to either the May 2012 or April 2013 (revised) draft of the assessment; text features
cited in type 3 comments (reviewer responses) refer to the April 2013 draft; and text features cited in
type 4 comments (final EPA responses) refer to the final assessment. We have tried to note the
appropriate draft of the assessment in our responses. Although earlier drafts of the assessment have
now been archived, they are still available to the public at the link provided in Section 1.1 (under the
History and Chronology tab).

Comments and responses are organized into the following sections, largely based on the structure of
Versar’s final peer review report for the May 2012 draft of the assessment:

o Key Recommendations: major recommendations put forth by the peer reviewers, organized
by recommendation; each reviewer’s comments on EPA’s initial responses, where they were
provided, are listed under each recommendation.

e General Impressions: peer reviewers’ individual general impressions, organized by
reviewer.
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e Charge Questions 1 through 14: peer reviewers’ individual comments on the 14 charge
questions provided by EPA for review of the May 2012 draft, organized by reviewer.

e Specific Observations: peer reviewers’ individual specific observations, organized by
reviewer.

e Appendices | and J: peer reviewers’ comments on Appendix | (revised) and Appendix J
(new in the April 2013 draft), organized by reviewer.

e Follow-on Comments outside the Scope of the Original Peer Review: peer reviewers’
individual comments on the April 2013 draft that did not follow the structure of the original
peer review report, organized by reviewer. Procedural comments (e.g., cover letter text, etc.)
are included in this section.

e Follow-on Reviews Organized by Chapter: two sets of follow-on review comments for the
April 2013 draft (from Dr. Stein and Dr. Stednick) that were organized by assessment
chapter, rather than by the final peer review report.

3. PEER REVIEWER COMMENTS AND EPA RESPONSES

3.1 Key Recommendations

Scope of the Document

Avrticulate the purpose of the document more clearly via a primer on the Ecological Risk Assessment
process. If the purpose of the assessment is to inform EPA as the decision maker, then the level of
detail should correspond to this purpose. The authors should justify and explain what level of detail is
required.

EPA RESPONSE: Additional information on both the purpose of the assessment and ecological
risk assessment (ERA) in general has been added to Chapters 1 and 2, as well as the Executive
Summary. Section 1.2 includes information about the use of the assessment. The assessment has
been reorganized into two major sections (problem formulation, risk analysis and
characterization) to clarify where different chapters fall in the typical ERA process.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The reorganization of the report clarifies the purpose of the
assessment and includes information on the intended audience. It also explains the ERA
process much better than the initial draft. The overall organization of the assessment has been
improved by identifying the assessment endpoints first, before outlining the potential risks. In
addition, the elimination of the No Failure/Failure sections in the draft report helps avoid
confusion on what type of system failures are being assessed.
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EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: The first page of the Executive Summary now provides an excellent
lead-in to the document. The first four paragraphs clearly establish context and intent of the
main Assessment document. Further detail is provided in the first section, Scope of the
Assessment.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: Chapter 1 provides a clear statement of the rationale underlying
the Assessment — why it was undertaken, an overview of how the Assessment was developed,
and a brief statement on how it might be used.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer believes that this comment has been
addressed in the revised Assessment. Of particular value is the description of the authority
under which the Assessment has been conducted (Section 1.1, page 1-2). The discussion of
limitations of the Assessment clarifies what is addressed and what is not.

EPA FINAL RESPONSE: No response required.

Include a statement upfront about the role of risk managers and other audiences, such as project
managers/engineers, regulators, mine owners/operators. Knowing their role ensures inclusion of
information necessary for any risk assessment by (1) describing the need for a risk assessment, (2)
listing those decisions influenced, and (3) characterizing what risk managers require from the risk
assessment.

EPA RESPONSE: Section 1.2 of the revised assessment discusses the use of the assessment.
ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: Section 1.2 discusses the use of the assessment in greater detail than
the initial draft. This information is also treated more thoroughly in the Executive Summary.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: This comment was adequately described in Section 1.2 as well as
paragraph 3-5 of the Executive Summary.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: Section 1.2 discusses possible use of the assessment, but does not
identify or define “risk managers” per se. Section 1.1 mentions “ecological risk assessment”,
“risk assessors” ,”risk assessments”, “risk analysis and characterization”, “potential risks” and
“risks to assessment endpoints” -- so who or what are “risk managers” — project engineers,
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regulatory authorities, actuaries, industry funding entities, indigenous people living in the
watershed?

EPA FINAL RESPONSE: The assessment does not identify or define risk managers, because it
does not address a specific regulatory action with an identifiable risk manager.

WEBER SCANNELL RESPONSE: This reviewer is satisfied that the initial comments have
been addressed by Section 1.2.

EPA FINAL RESPONSE: No response required.

Explain why the scope for human and wildlife impacts was limited to fish-mediated effects, as well
as why fish-mediated effects on humans were limited to Alaska Native cultures. Reviewing effects
beyond fish-mediated ones (e.g., potential for complete loss of the subsistence way of life) would
improve the assessment.

EPA RESPONSE: The scope of the assessment has been clarified throughout the document,
particularly in Chapters 1 and 2. Throughout the assessment we acknowledge that direct effects of
large-scale mining on wildlife and Alaska Native cultures may be significant, but that these direct
effects are outside the scope of the current assessment.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The scope of the assessment is outlined in the Executive Summary
and explains which potential impacts are considered and which are not and why.

EPA FINAL RESPONSE: No response required.

CAROTHERS RESPONSE: Overall, the scope of the assessment has been more clearly
articulated. Figure 2.1 is helpful to convey the focus points of this assessment, as well as
other important impacts and groups that fall outside of this scope. The Revised Assessment
explains why the scope for human impacts was limited to fish-mediated effects; however, the
EPA Response also notes the prevalence of direct human impacts discussed in public
comment of the May 2012 draft watershed assessment. These public comments, in addition
to peer review comments, prompted an expanded discussion of direct impacts of mining on
people in the Revised Assessment, particularly in Chapter 12. Given the narrow focus of the
majority of the assessment on fish-mediated human impacts, the important addition of a
discussion of direct effects in Chapter 12 could be more clearly contained in a separate
section to avoid confusion. The section should also be prefaced with the clarification that it
is a partial review of direct effects that have been identified in previous case studies, rather
than a review, summary, or study of all possible impacts.

The Revised Assessment also clarifies the focus on Alaska Native cultures in at least two
places:
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“Fish-mediated effects on Alaska Natives were considered because
sustainability of the region’s fish populations is critical to the future of
Alaska Natives in Bristol Bay, and because concern about the region’s
fishery resources prompted original requests from Alaska Natives that
USEPA examine issues in the Bristol Bay watershed” (1-3)

“Although Alaska Natives are not the only people that would potentially
be affected by mining in the region, Endpoint 3 focuses on Alaska Native
populations because of the centrality of salmon and other salmon-
dependent resources to their way of life and well-being, and because this
assessment was initiated in response to requests from federally recognized
tribal governments to restrict large-scale mining the watersheds” (5-2)

Both of these statements indicate that the assessment focuses primarily on Alaska Natives in
the region for two reasons: 1) the centrality of salmon to the indigenous cultures of the
region, and 2) the original request for the assessment came from Alaska Natives and
federally-recognized tribal governments. It would helpful to also clarify if the EPA had
special obligation to conduct this review given the government-to-government relationship of
these tribes with the federal government. The addition of this second point (that Alaska
Native cultures are considered an endpoint in this assessment in part because tribal
governments asked for the assessment to be conducted) should also be added to the Executive
Summary. As written, the Executive Summary’s discussion of scope (ES-2) discusses wildlife
and Alaska Native cultures together as endpoints given their dependence on salmon. As
discussed in the first peer review process, this grouping is awkward and potentially offensive.
Sections that link discussion of these two endpoints (e.g., Section 13.4.2) should be divided
into separate sections.

EPA FINAL RESPONSE: In the final assessment we have moved the discussion of direct effects
on Alaska Native cultures in Chapter 12 to Box 12-1 to clarify that potential direct effects are only
mentioned and not evaluated, are separate from salmon-mediated effects, and are not the focus of
the assessment.

In Chapter 5, we have added text to Section 5.4 that clarifies EPA’s responsibility to work with
federally recognized tribes on a government-to-government basis.

In the Executive Summary, we have separated the secondary endpoints in the “Scope of the
Assessment’ section, recognizing that the wildlife and Alaska Native culture endpoints are
separate and different. There is a separate section for each secondary endpoint in the Executive
Summary.

DAUBLE RESPONSE: I am comfortable with revisions made to describe the scope of the
assessment. As far as potential effects to Alaska Native cultures, it’s my opinion that fish-
mediated impacts should be the focus. Further, risk of large-scale mining activities to their
subsistence lifestyle is covered as well as it can be at this point in time.

EPA FINAL RESPONSE: No response required.
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SLAUGHTER RESPONSE: Despite the primary focus of the Assessment on salmonids, the
authors have done a creditable job of identifying probable (actually, inevitable and
irreversible) consequences for Alaska Native culture of a PLP-style mineral extraction project
in the Bristol Bay watershed. Similarly, consequences for wildlife populations are identified.
Both topics received careful attention in appendices to the 2012 draft of the Assessment;
incorporation of materials from those appendices into appropriate sections of this revised
Assessment is commended.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer understands the limitations of the
Assessment and is satisfied.

EPA FINAL RESPONSE: No response required.

WHITNEY RESPONSE: The revised assessment does a better job of clarifying that direct
effects of mining on wildlife are outside the scope of the current assessment but does not
explain why direct effects on wildlife are outside the scope of work. The concept that wildlife
are not a component of the salmon ecosystem is not addressed. If wildlife are thought not to be
a component of the salmon ecosystem, the assessment should explain why this is the case.

EPA FINAL RESPONSE: We do not state and do not believe that wildlife are not part of the
salmon ecosystem. The assessment addresses salmon-mediated risks to wildlife, but direct effects
of potential mining on wildlife are outside the scope of the assessment. Given the economic,
ecological, and cultural importance of the region’s key salmonids, and stakeholder and public
concern that a mine could affect those species, the primary focus of the assessment is the
abundance, productivity, and diversity of these fishes. Wildlife and Alaska Native cultures are also
considered as endpoints, but only as they are affected by changes in salmonid fisheries.

Be more consistent throughout the document in terms of the level of detail provided for the different
scenarios and stressors. For example, the document has devoted 36 pages to the discussion of
catastrophic Tailings Storage Facility (TSF) failure, while sections on the pipeline, water treatment,
and road/culvert failures are brief. Indeed, the long discussion on the TSF failure belies a certainty
and understanding of dam failure dynamics that is inaccurate.

EPA RESPONSE: The revised assessment includes more failure scenarios (e.g., diesel pipeline
failure, wastewater treatment plant failure, and refined seepage scenarios) in Chapter 8. It also
explains why these specific failure scenarios were chosen, and discusses these scenarios in greater
detail than the previous draft (i.e., to more closely match the level of detail originally provided only
for the TSF failure scenario). Also see detailed responses to comments on Charge Question 5.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The inclusion of additional system failure scenarios does indeed more
closely match the level of detail of the TSF failure scenario. However, the level of detail does

Bristol Bay Assessment
Response to Peer Review Comments—May 2012 and April 2013 Drafts 8



still seem to imply a certainty and understanding of the impacts of a tailings dam failure which
are simply beyond the scope of the assessment.

EPA FINAL RESPONSE: To evaluate the assessment scenarios, we must assign specific values to
different parameters. We have bounded these values where possible to present a range of possible
outcomes, and uncertainties in all of the analyses are clearly acknowledged throughout the
assessment.

DAUBLE RESPONSE: The Revised Draft Assessment is now a more balanced document in
terms of level of detail for individual failure scenarios. | believe the amount of text devoted to
each failure scenario is appropriate for the level of perceived risk and for the amount of
information available.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: The more detailed and expanded treatment in Chapters 7, 8, 9, 10
and 11 of the revised Assessment is greatly appreciated. The new Assessment gives more
balanced and appropriate consideration to potential failure scenarios which are in many ways
at least in equal importance with potential TSF failure.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: As discussed under Peer review Question 5, the additional
information on other failures is an important component of the revised Assessment. I note that
failures also are discussed in Appendix I. I also commend EPA for including references to
possible long-term management of the site.

EPA FINAL RESPONSE: No response required.

Technical Content

Mine Scenario

Consider the document to be a screening-level assessment of all potential stressors. Focusing on
failure mode overemphasizes catastrophic events (e.g., TSF failing), rather than considering all
potential stressors, such as holding mine owners strictly accountable for their day-to-day activities
with regard to best practices.

EPA RESPONSE: Additional information on the purpose and scope of the assessment has been
added to Chapters 1 and 2. A screening of all potential stressors, including individual chemicals, is
presented in Section 6.4.2. Also see detailed responses to Charge Question 2 on the use of “best
practices” and responses to Charge Question 5 on failure scenarios.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.
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BUCKLEY RESPONSE: There still seems to be room for improvement on the organization of
the assessment in trying to identify the potential stressors from catastrophic events versus
normal operations. Chapters 7-11 are better organized and help to outline these various system
failure scenarios.

EPA FINAL RESPONSE: We believe that the reorganization of the April 2013 draft assessment
accomplishes this; however, we have added clarification that effects of both catastrophic failures
and normal operations are evaluated in the assessment in Chapter 1.

DAUBLE RESPONSE: While it may appear the document focused on failure mode, these are
the types of events of primary concern. Thus, they require more discussion in terms of both
potential effects and uncertainty. One suggestion is to add a statement early in both the
Executive Summary and Introduction that states something like “This document includes an
assessment of potential failure scenarios, as well as effects that may occur during day-to-day
operations of a large-scale mine.”

EPA FINAL RESPONSE: This clarification has been added to Chapter 1.

SLAUGHTER RESPONSE: The greater detail and much more comprehensive in-depth
analysis in Chapter 6 and in the subsequent topic-specific chapters greatly enhance the utility
and credibility of the Assessment.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The additional information that was included in the
revised assessment satisfies my concerns that were stated in the initial comment. | am especially
pleased that the revised Assessment includes discussions of ions other than copper and of
chemicals typically used in this type of mining.

EPA FINAL RESPONSE: No response required.

Reexamine the document’s use of historical data and case studies to describe and estimate the risk of
failure for certain mine facilities (including the TSF, pipeline, water treatment, etc.), as these
examples from extant mines may not be an appropriate analog for a new mine in the Bristol Bay
watershed.

EPA RESPONSE: The TSF failure range was, and still is, based on design goals, not the
historical data. The historical TSF failure data are provided as background. The pipeline failure
rates are based on the most relevant historical data from the petroleum industry. They are directly
relevant to the diesel pipeline, and experiences at the Alumbrera mine (described in the previous
draft) and the Antamina and Bingham Canyon mines (added to this draft) suggest that they also
are relevant to the product concentrate pipeline. Water treatment failure rates were not quantified.
However, recent reviews cited in the revised draft indicate that water collection and treatment
failures have been reported at nearly all analogous mines in the U.S. The estimation of culvert
failure frequencies has been revised and is now based on only recent literature (2002 and later).
We believe that these estimates are appropriate.
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ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: Culvert failure frequency based primarily on large woody debris
loading in forest streams is probably not appropriate information to accurately estimate failure
frequency along the transportation corridor. Ice and floods would probably have more impacts
on stream crossings. There is not much discussion of other crossing methods other than bridges
which might reduce the impacts of stream crossings on fish in Box 10.2 Culvert Mitigation.

EPA FINAL RESPONSE: As noted in Section 10.3.2.3 of the final assessment, the cited culvert
failure frequencies are from modern roads, are not restricted to forest roads, and represent the
most relevant data available. It is also noted in this section that forested streams inevitably carry
more woody debris that could block culverts, and forested vegetation types represent 68% of the
potential transportation corridor area.

Box 10-2 summarizes the design approaches in the 2001 Memorandum of Agreement between the
Alaska Department of Fish and Game and the Alaska Department of Transportation and Public
Facilities (ADOT) that help to ensure culverts are designed and installed to provide efficient fish
passage. Box 10-2 also calls attention to ADOT’s standard design criteria presented in the Alaska
Highway Drainage Manual. Additional mitigation measures are discussed in Box 10-3.

DAUBLE RESPONSE: I was impressed with how much new literature was added to the
Revised Draft, particularly with the number of relevant examples from mining and other
industry. | found the use of “box text” to highlight specific examples to be very informative.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: RE pipeline failures, the revised Assessment does reference both
the 2012 Ft. Knox AK incident, and the 2010 Kalamazoo M1 (Enbridge Energy) pipeline failure
(p. 11-6). The Alumbrera, Antamina, and Bingham Canyon incidents discussed on pp. 11-14 to
11-16 are instructive, as they are considered modern, current-practice mines. The detailed
analyses of hypothetical Knutson and Chinkelyes creeks spills are well thought out and helpful.
The analysis of possible waste-water treatment facility failure in Chapter 8 is useful, as is the
discussion of the Fraser River as an (inappropriate) analogue for Bristol Bay waterways. The
culvert discussions in Chapter 10 are appropriately expanded in comparison with the 2012
draft Assessment.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The discussion of pipeline failures in the revised
Assessment also includes failures from human error. The revised Assessment contains more
comprehensive discussions of different failures. | am satisfied that the revisions have addressed
the initial comment.

EPA FINAL RESPONSE: No response required.
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Expand the discussion on the use of “best” management practices, as the document states that the
mine scenario employs “good,” but not necessarily “best” practice. For a mine developed in the
Bristol Bay watershed, only “best” practice likely would be appropriate and anything less may not be
permitted. Even so, without a track record of “best” practice (e.g., new technologies), we cannot
assume that technology, by itself without appropriate operational management controls, can always
mitigate risk.

EPA RESPONSE: The term “best management practices” is a term generally applied to specific
measures for managing non-point source runoff from storm water (40 CFR Part 130.2(m)).
Measures for minimizing and controlling sources of pollution in other situations often are
referred to as best practices, state of the practice, good practice, conventional, or simply mitigation
measures. We assume that these types of measures would be applied throughout a mine as it is
constructed, operated, closed, and post-closure, and have used the term *“conventional modern”
throughout the assessment to refer to these measures. To remove any ambiguity related to the
subjectiveness of terms “good” or “best”, we have removed them in the revision and have provided
definitions for relevant terms used in Box 4-1.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: These changes help reduce confusion about “good” and *“best”
management practices.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: Box 4.1 does an adequate job of resolving this comment. The topic is
further covered in Appendices | and J.

EPA FINAL RESPONSE: No response required.
SLAUGHTER RESPONSE: OK.
EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: | agree with the changes; however, | also note the valuable
information provided in Appendix I. Appendix I includes discussion of different methods for
tailings disposal and the related stabilities, discussions of conventional practices for different
aspects of the mining operation and discussions of “best” practices that could be used (e.g.
selective flotation, page 10 of Appendix I). The information in this Appendix is a valuable
contribution to the Assessment.

EPA FINAL RESPONSE: No response required.

Adopt a broader range of mine scenarios (not only minimum and maximum) so as to bound potential
impacts, especially at smaller mine sizes (e.g., 50th percentile). Underground mine development,
with its different impacts, also should be considered and included in the assessment.
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EPA RESPONSE: A third mine size scenario (250 million tons) has been added to the assessment,
to represent the worldwide median sized porphyry copper mine (based on Singer et al. 2008).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The addition of the .25 hypothetical mine scenario helps bracket the
potential impacts described in the assessment and there is a short discussion about the potential
impacts from large-scale underground mine development.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: The third scenario is an excellent addition. More important, in my
mind, was comparative data on other mines within the region, for example Table 4.1.

EPA FINAL RESPONSE: No response required.
SLAUGHTER RESPONSE: OK.
EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer notes the addition of the 250-million tons
mine scenario and the expanded discussions of other deposits in the region that could possibly
be developed.

EPA FINAL RESPONSE: No response required.

Based on the hypothetical mine scenario, perpetual management of the geotechnical integrity of the
waste rock and tailings storage facilities, as well as perpetual water treatment and monitoring, will
most likely be necessary (i.e., a “walk away” closure scenario after mining ends may not be
possible). Therefore, emphasize how monitoring and management of the geotechnical integrity of
waste rocks and tailing storage facilities should continue “In Perpetuity” (i.e., for at least tens of
thousands of years). Discuss what conditions would need to be met to allow “walk away” closure in
the Bristol Bay environment gaining insight into these observations from mines where perpetual
treatment and monitoring are ongoing (e.g., the Equity Silver Mine in British Columbia).

EPA RESPONSE: The conditions for closure and the potential need for perpetual site
management are discussed in general terms in the revised assessment. The primary condition
assumed to be required is water chemistry that meets all criteria and permit conditions and that is
stable or improving. However, even though there are some facilities with “perpetual treatment”
conditions in place, there is obviously no information about how these facilities perform over very
long periods of time.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.
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BUCKLEY RESPONSE: The revised assessment clarifies the potential conditions at closure
and some of the water treatment scenarios which could take place.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: Given my experience with assessments of long-term risk of
contaminants from the Hanford Site in southeastern Washington State, | can understand the
suggestion for 10,000 year or “in perpetuity” scenarios. However, | believe this risk scenario is
difficult if not impossible to describe give the huge range of possibilities for mining
development and potential impacts on the environment. I am comfortable with the general
terms provided in the Assessment.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: The revised Assessment repeatedly acknowledges that there is no
extant precedent for “perpetual” monitoring, facility maintenance, and treatment if required to
maintain either ecosystem function or simply maintain acceptable water quality.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: In the response to the initial comments (Charge questions),
I have noted various places in the document where reference to perpetual treatment and a need
for sufficient bonding has been added. My initial concerns were that this issue had not been
adequately highlighted. The revisions to the Assessment satisfy those concerns.

EPA FINAL RESPONSE: No response required.

Identify, in technical detail, how exploratory effects (e.g., drill holes, blasting, overflight, etc.) were
managed. This includes roads, airstrips, helipads, camps, fuel dumps, and ATV trails that have
already been developed or imposed on the watershed, and what “mitigation” already has been
undertaken on those sites. Assess the consequences/impacts of these activities in the Cumulative
Risks section.

EPA RESPONSE: The effects of exploratory activities are outside of the scope of this assessment.
ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: I disagree, in part. Exploratory activities are one part of mining
development where Stage 1= exploratory, Stage 2=construction, Stage 3=operation, and Stage
4-site closure. The Main document should at least provide a brief description of whether
specific exploratory activities such as drill holes, blasting, roads, airstrips/helipads, camps and
trails fit within or are “superseded” by the overall mine development footprint. | would argue
this description would suffice and that exploratory activities need not be discussed in either a
mitigation or cumulative risk chapter.
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EPA FINAL RESPONSE: A text box discussing exploratory activities has been added to Chapter
2 of the final assessment.

SLAUGHTER RESPONSE: This statement simply acknowledges that this Assessment is not
truly comprehensive. Exploratory activities (e.g., drill holes, blasting, helicopter and fixed-wing
overflights, etc.) , including “pioneer” roads or airstrips, helipads, camps, fuel dumps, and
ATV trails that have already been developed or imposed on the watershed, are an inevitable
precursor to project implementation and “pave the way” for the project(s). Such activities are
thus an integral component of a project such as the potential Pebble mining development, and
clearly are directly relevant to this Assessment. | recall hearing reference to such ongoing
activities in public testimony during the 2012 Anchorage meeting, and anecdotal evidence is
available from many sources, such as Carter (2012).

EPA FINAL RESPONSE: A text box discussing exploratory activities has been added to Chapter
2 of the final assessment.

WEBER SCANNELL RESPONSE: No additional comments.

WHITNEY RESPONSE: If exploratory activities are outside the scope of the assessment it may
not be possible to conduct a Cumulative Assessment that should address past activities.

EPA FINAL RESPONSE: The assessment is not meant to be a cumulative impact assessment that
considers all human activities currently occurring the region; rather, its purpose is to evaluate
potential effects of one specific activity, large-scale mining.

Risks to Salmonid Fish

Place potential mining impacts in the context of the entire Bristol Bay watershed by emphasizing the
relative magnitude of impacts. For example, of the total salmon habitat, assess the proportion lost due
to mining. Further, reflect on the non-linear nature of the relationship between habitat and salmon
production; 5% of the habitat could be critical and thus responsible for 20% or more of salmon
recruitment. Intrinsic potential, which measures the ability of particular habitats to support fishes,
would lend credibility to this analysis.

EPA RESPONSE: We are unable to build a complete Intrinsic Potential (IP) model, as this would
require validation and more elaborate construction of metrics appropriate to this region. Our
preliminary characterization provides the building blocks for assessing the distribution of key
habitat-forming and constraining features across these watersheds. We now include a
characterization of the major drivers of habitat potential across the watershed and place the mine-
site specific effects in this context (Chapters 3, 7, and 10).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The revised assessment does a better job of providing some context to
the potential impacts of the various mine scenarios in Chapter 7.
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EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: I noted several significant improvements in relating salmon habitat lost
in terms of its rearing and/or spawning potential. Species distribution and habitat use maps
have been “upgraded” throughout the document to reflect life history attributes in relation to
mining development.

EPA FINAL RESPONSE: No response required.

REEVES RESPONSE: There is no need to build an IP model from scratch. Rather, EPA could
draw from results of studies that have employed the concept. Generally, a small proportion of
the landscape is responsible for a large proportion of the production. See the attached draft of
Bidlack et al., which is in review, on Chinook salmon in the upper Copper River. Simply
stating the amount of miles of stream/habitat that may be affected may not accurately
represent the impact of mine operations.

EPA FINAL RESPONSE: We agree. We reviewed the Copper River IP when beginning this
assessment, and recognize the value of specific applications. Text has been added to Section 7.2
highlighting the value of the coarse-scale characterization in 1) providing insight into differences
in stream valley characteristics across spatial scales, and 2) emphasizing spatial variation in
stream characteristics and potential fish habitat quality and quantity.

SLAUGHTER RESPONSE: This is an appropriate response.
EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer notes the additional information provided in
Chapters 3, 7 and 10.

EPA FINAL RESPONSE: No response required.

Include a section on the impact of Global Climate Change with explicit reference to a monitoring
program that will allow scientists, if the mine is built, to distinguish between effects of climate
change and mining effects on the physical and biological components of this ecosystem.

EPA RESPONSE: Climate change projections and potential impacts are now included in Chapter
3, and as important external factors in the risk analyses presented in Chapters 7, 9, 10, and 14.
Development of a monitoring program to distinguish between mining and climate change effects is
outside of the scope of the assessment.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The revised draft includes several new sections dealing with the
potential role of climate change.

EPA FINAL RESPONSE: No response required.
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DAUBLE RESPONSE: The topic of climate change was extensively and adequately covered
throughout the revised Assessment, both in terms of additive risk and uncertainty. The authors
are to be commended for their careful attention to this complicated topic.

EPA FINAL RESPONSE: No response required.

REEVES RESPONSE: The discussion of the potential impact of climate change in the revised
document is good. | have two additional suggestions. First, changes in temperature are
presented for air temperature only. You should attempt to discuss what this means for water
temperatures. Generally, a two degree change in air temperature translates to a one degree
change in water temperature. Or, at least state that there is not a corresponding one-to-one
degree change in air and water temperature so that the reader is aware of the potential change
in water temperature. Second, | think that it would be good to include Fig. 3 from McCollugh
(1999. EPA-910-R-99-010). This figure shows the relation between changes in water
temperature and time of emergence of fry, which is potential impact of increasing water
temperatures from climate change and the altered water temperatures from mining operations.

EPA FINAL RESPONSE: Figure 3-19, which presents the relationship between temperature and
time from fertilization to emergence, has been added to the final assessment. We have also added
text that discusses the relationship between air temperature and water temperature (Section 3.8).

SLAUGHTER RESPONSE: Incorporation of potential climate change consequences into the
body of the Assessments is appropriate, and the discussions are well-considered and
reasonable.

EPA FINAL RESPONSE: No response required.

VAN ZYL RESPONSE: The author would suggest that the comment about “an explicit
reference to a monitoring program” did not imply that EPA should develop such a plan as part
of the Second Draft. The main insight of this comment is that environmental effects from
potential future mining in Bristol Bay can be related to climate change as well as mining and
that specific monitoring plans should be developed for mining projects in Bristol Bay to allow
clearly distinguishing between these effects. It is recommended that this comment be included
in the final document.

EPA FINAL RESPONSE: This point is made in Box 14-2 of the assessment.

WEBER SCANNELL RESPONSE: The revised Assessment contains different references to
climate change and resulting risks to the aquatic environment. For example, an increase in
precipitation and flooding is discussed on page 7-59 of the revised Assessment. Possible risks
from increased summer temperatures are discussed on page 8-63. The reviewer is satisfied that
the issue of climate change has been integrated into the Assessment.

EPA FINAL RESPONSE: No response required.

Explicitly recognize that the transportation corridor and all associated ancillary development,
including future resource developments made possible by the initial mining project, will necessarily
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and inevitably have impacts (hydrologic, noise, dust, emissions, etc.). These impacts will vary in
duration, intensity, severity, relative importance, spatial dispersion, and inevitably expand
geographically through time with further "development.” These impacts should be incorporated into
the Cumulative Risks section.

EPA RESPONSE: The cumulative risk section (Chapter 13) has been expanded to include the
multiple transportation corridors, ancillary mining development and secondary development
associated with multiple mines in a qualitative discussion. The issues addressed in the assessment
of the transportation corridor (Chapter 10) have also been expanded to include chemical spills,
dust, invasive species, and road treatment salts.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The reorganization of these chapters provides additional information
on potential impacts from the transportation corridor, and reads more clearly than the initial
assessment.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: | am comfortable with revisions made on this topic in both the
transportation and cumulative risk chapters.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: The addition of Chapter 10 is greatly appreciated. Chapter 13 is
largely successful in attempting a comprehensive overview of cumulative effects; that chapter
will hopefully not be treated as an “afterword” but rather will be viewed as equally important
as the topic-focused chapters that precede it. Induced and cumulative consequences will be
inevitable upon construction of the initial mine project and transportation corridor, and will be
irreversible for the Bristol Bay watershed, ecosystem, and human population (Alaska Native
and others), let alone effects on salmonids.

EPA FINAL RESPONSE: No response required.
WEBER SCANNELL RESPONSE: The reviewer is satisfied with these changes.
EPA FINAL RESPONSE: No response required.

WHITNEY RESPONSE: The Cumulative Risk Section does not address the impact of
commercial fishing. Merely stating that the commercial fishery is sustainable and closely
monitored does not mean that it has no impact on the salmon ecosystem. | cited Hilborn’s (2005
— citation in original comments) opinion that fishing has an impact in my first set of comments
and | commented that commercial fishing reduces the amount of MDN returned to the salmon
ecosystem. Neither of these points are addressed.
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EPA FINAL RESPONSE: The assessment is not meant to be a cumulative impact assessment that
considers all human activities currently occurring in the region; rather, its purpose is to evaluate
potential effects of one specific activity, large-scale mining. We agree that commercial fishing has
an effect, but this effect is not relevant to this assessment.

Incorporate current research findings into stream crossing and culvert-design practices (e.g., arch
culverts, bridges, etc.).

EPA RESPONSE: We describe current culvert design practices in a box titled “Culvert
Mitigation” in Chapter 10.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: There is not much discussion of other crossing methods other than
bridges which might reduce the impacts of stream crossings on fish in Box 10.2 Culvert
Mitigation.

EPA FINAL RESPONSE: Box 10-2 summarizes the design approaches in the 2001 Memorandum
of Agreement between the Alaska Department of Fish and Game and the Alaska Department of
Transportation and Public Facilities (ADOT) that help to ensure culverts are designed and
installed to provide efficient fish passage. Box 10-2 also calls attention to ADOT’s standard design
criteria presented in the Alaska Highway Drainage Manual. Additional mitigation measures are
discussed in Box 10-3.

DAUBLE RESPONSE: I appreciate that new research findings were incorporated in the
Revised Draft document, primarily in section 10.3.2.3 (which appeared somewhat biased
negatively towards potential magnitude of risks). Given that culvert failure is one risk to fish
populations from development of the transportation corridor, this risk should be specified in
paragraph one of section 10.3 Potential Risks to Fish Habitats and Populations. I would argue
that current culvert design practices are not covered in Box 10.2. Rather, this box (with the
exception of the Tier 1-Stream Simulation Design which is not alluded to in the text) provides
useful detail on regulations associated with culvert design and placement.

EPA FINAL RESPONSE: Culvert failure is one of a number of risks to fish populations from
development of a transportation corridor. The beginning of Section 10.3 addresses the overall
risks of road development in the Bristol Bay region, and there is no need to specifically call out
culvert failure. We disagree that Box 10-2 does not cover current design practices, given that three
design approaches from the 2001 Memorandum of Agreement between the Alaska Department of
Fish and Game and the Alaska Department of Transportation and Public Facilities are
summarized here.

SLAUGHTER RESPONSE: OK.

EPA FINAL RESPONSE: No response required.
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WEBER SCANNELL RESPONSE: The reviewer is satisfied with these changes.
EPA FINAL RESPONSE: No response required.

Recognize in the assessment that risk and impact are not equivalent. Risk may be low, but the
potential impact could be huge (e.g., in the case of a TSF failure).

EPA RESPONSE: Risk has been defined in many ways, even by risk assessors. The commenter
seems to define risk as probability. To avoid that potential source of confusion, we use the term
“probability” for that concept. Similarly, the commenter seems to use “impact” where we use
“effect” or “magnitude of effect”. We use “risk” to refer to both concepts combined—that is, an
event or effect and its probability.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: This seems to be a reasonable way to deal with the confusion of
terms.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: I am comfortable with the terminology and definitions of risk as
provided in the Revised Draft Assessment.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: To repeat my earlier comment: Section 1.2 discusses possible use
of the assessment, but does not identify or define “risk managers” per se. Section 1.1 mentions
“ecological risk assessment”, “risk assessors” ,”’risk assessments”, “risk analysis and
characterization”, “potential risks” and “risks to assessment endpoints” -- so who or what are
“risk managers” — project engineers, regulatory authorities, actuaries, industry funding

entities, indigenous people living in the watershed?

EPA FINAL RESPONSE: The assessment does not identify or define risk managers, because it
does not address a specific regulatory action with an identifiable risk manager.

WEBER SCANNELL RESPONSE: Perhaps including a box with these definitions would be
helpful.

EPA FINAL RESPONSE: We have added a text box that explains failure probabilities in greater
detail (Box 9-3), but believe that definitions of the other terms are fairly straightforward and do
not require a text box.

Recognize and justify chronic behavioral endpoints, such as those potentially affecting survival and
long-term success of fish populations.

EPA RESPONSE: The chronic behavioral effects of copper on salmonids, the primary endpoint of
concern, were described in Chapter 5 and are now described in Chapter 8. Although those effects
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occur at lower levels of copper than conventional survival, growth and reproduction endpoints for
salmonids, they are less sensitive than the conventional endpoints for aquatic invertebrates.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The new format treats these issues more clearly.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: I noted additional text related to behavioral effects in Chapter 8. While
of value in providing for perhaps a greater level of protection, behavior (such as avoidance or
olfactory response) is a much more difficult endpoint to measure and extrapolate to the real
world than endpoints such as survival, growth and reproduction. I am comfortable with the
level of detail provided in the Revised Draft Assessment as it relates to potential behavioral
effects on salmonids.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: The detailed discussion of leachate toxicity and exposure-response
for aquatic organisms, including salmonids, in Chapter 8 was very helpful. The careful
discussion of uncertainties in Chapter 8 (and throughout the revised Assessment) is also
appreciated.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer is satisfied.
EPA FINAL RESPONSE: No response required.

Wildlife

Recognize that the draft assessment did not account for all levels of ecology, such as the individual
(e.g., a bald eagle nest), population, community, ecosystem, and landscape levels. Fold other levels
of organization into the stressors assessment where appropriate or justify a more limited approach.

EPA RESPONSE: As is appropriate for an ecological risk assessment (as opposed to an
environmental impact assessment), this assessment focuses on a specific, limited set of endpoints
as defined in Chapter 5. We have added text in Chapters 2 and 5 to explain both why these
endpoints were selected, and that responses other than those considered in the assessment, at
multiple levels of ecological organization, are likely but are outside the scope of the assessment.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The revision explains the ERA process much better and outlines the
decision to use the given assessment endpoints as well as the limitations of the scope of the
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assessment.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: I agree that the number of individual endpoints and levels of
organization must be limited in an assessment that covers such a broad geographic area.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: The authors do recognize that the full ecological web of Bristol
Bay and its watershed is the ultimate “receptor” of whatever activities take place. I accept that
a more comprehensive analysis at all levels is “outside the scope of the assessment.”

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The additional information in Chapters 2 and 5 clarify the
use of different endpoints. The reviewer is satisfied.

EPA FINAL RESPONSE: No response required.

WHITNEY RESPONSE: The revised assessment does a much better job of defining endpoints.
Yet more work needs to be done to define the salmon ecosystem. For example, if multiple levels
of ecological organization, such as “ecosystem” are outside the scope of the assessment as stated
above, EPA should consider changing the current title of the document that focuses the
assessment on “salmon ecosystems”.

EPA’s assessment discusses a few ecosystem functions and passes over many others. For
example, salmon perform an important ecosystem function by returning MDNSs to the
watershed portion of the Bristol Bay ecosystem. | can’t help wonder why this ecosystem
function is discussed in detail but is supposedly “outside the scope of the assessment.” Wildlife
provide a variety of ecosystem functions in the salmon ecosystems but are judged to be “outside
the scope of the assessment.” So it appears that some ecosystem functions such as returning
MDNs are within the scope of work but some aspects of returning the MDN (i.e., movement of
MDN to terrestrial components of the watershed) are outside the scope of work. Are wildlife a
component of the salmon ecosystem or not? If they are not, don’t mention wildlife’s role in the
MDN processes. I’m not clear where the salmon ecosystem (structure and function) starts and
where it stops in the watersheds.

The assessment title states “...salmon ecosystems of Bristol Bay...” but has not included the
impact of a major predator in the salmon ecosystems, commercial fishing, in Bristol Bay, as
part of the analysis. Not including the impact of commercial fishing in the assessment and not
comparing the impact of commercial fishing to potential impact(s) of the mine appears to side
step a very important issue that should be explicitly addressed in any direct or cumulative
assessment of mining impacts. Would the mine bring an end to commercial fishing in Bristol
Bay? Greatly reduce commercial fishing? Slightly reduce commercial fishing? Or have little or
no effect on commercial fishing? The answer to these questions seem critical to a CWA
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assessment.

EPA FINAL RESPONSE: Wildlife are part of the salmon ecosystem, and are assessed in terms of
fish-mediated effects; as stated in Chapter 2, only direct effects of mining on wildlife are outside
the scope of the assessment. Commercial fishing is outside the scope of the assessment, in terms of
both its impacts on salmon ecosystems and how it would potentially be affected by large-scale
mining.

Discuss in the document fishes other than salmonids. The assessment focuses on risks to sockeye
salmon in the Bristol Bay watershed (and also considers anadromous salmonids, rainbow trout, and
Dolly Varden), but does not account for potential impacts to other members of the resident fish
community. Further, primary and secondary production, including nutrient flux was not addressed.
Expanding the assessment to consider other levels of organization, including direct as well as indirect
effects on wildlife and other fish, would provide additional context in the assessment of mine-related
impacts.

EPA RESPONSE: See response to comment above; we also incorporated additional information
from Appendices A, B, and C into the Chapter 5 text, to provide additional detail on the area’s
biota. We chose our endpoints for reasons described in Chapters 2 and 5. Other endpoints,
including indirect effects on fish and wildlife, are now discussed more explicitly, but are generally
considered outside the scope of the assessment.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: These changes improve the organization of the document and bring
information from some of the Appendices forward into the document.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: This bullet is actually two separate comments. | am now comfortable
with the amount of information provided in the main document on fishes other than salmonids.
A remaining weakness, however, is lack of discussion of mining leachates on primary
production. While fish are the principal species of concern, the role of algal/periphyton
communities in streams potentially impacted by mining activities should be acknowledged.
Specifically, scouring by sediments and flocculation due to leachates are likely impacts to algal
and invertebrate production that would affect fish populations due to reduced food supply.

EPA FINAL RESPONSE: Toxic effects on primary production are discussed in a new subsection
in Chapter 8. Based on leachate compositions, significant flocculation of metal hydroxides is
judged to be unlikely.

SLAUGHTER RESPONSE: OK -- The authors do recognize that the full ecological web of
Bristol Bay and its watershed is the ultimate “receptor” of whatever activities take place. Other
fish are mentioned in the draft Assessment. | accept that a more comprehensive analysis at all
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levels is “outside the scope of the assessment.”
EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: My initial comments requested that some of the
information in these Appendices be integrated into the main body of the Assessment. | note
that this was done and believe that the expanded discussions in Chapters 2 and 5 address my
initial comments.

EPA FINAL RESPONSE: No response required.
Human Cultures

Use case histories to provide insight and anticipate mining impacts on Alaska Natives (e.g., those
exemplifying the Exxon Valdez oil spill impacts, cumulative effects of oil and gas development in
the North Slope region, and social impacts related to mining development in Alaska).

EPA RESPONSE: Examples from applicable case studies, including the Exxon Valdez oil spill,
are cited in Chapter 12 of the revised assessment.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

CAROTHERS RESPONSE: The inclusion of these case studies has strengthened the report.
These case studies provide insights into both fish-mediated effects to cultures and
communities, as well as direct effects from resource exploration and development.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: The Exxon Valdez oil spill case study, as presented in Chapter 12, is
relevant.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: Section 12.2, while relatively short in relation to the importance of
the issue, does provide an overview of consequences for Alaska Natives, and acknowledges that
those consequences would be long-lasting and effectively irreversible.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: Although the area of human cultures is outside my area of
expertise, | note expanded discussions in Chapter 12.

EPA FINAL RESPONSE: No response required.

As noted above (Scope of the Document), clarify why the scope was limited to fish-mediated effects.
The potential direct and indirect impacts for human cultures extend far beyond fish-mediated impacts
(e.g., potential complete loss of the subsistence way of life). The rationale for this narrow focus
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should be fully explained. In addition, a clear explanation should be given for why fish-mediated
human impacts focused only on Alaska Native cultures.

EPA RESPONSE: The assessment focuses on a specific, limited set of endpoints as defined in
Chapter 5. We have added text to explain both why these endpoints were selected, and that
responses other than those considered in the assessment are likely but are outside the scope of the
assessment. The assessment was expanded (Chapters 5 and 12) to acknowledge that there are a
wide range of potential direct and indirect impacts to indigenous culture, but they are outside of
the scope of this assessment. The discussion of potential effects to indigenous cultures was
expanded to explain that a loss of subsistence resources would extend beyond a loss of food
resources to social, cultural, and spiritual disruption. The text has been expanded to acknowledge
the strong cultural ties of many non-Alaska Natives to the region, and potential effects on all
residents from loss of a subsistence way of life. However, the focus of the assessment remains on
effects on indigenous cultures resulting from effects on salmon.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

CAROTHERS RESPONSE: See comments above under “Scope of the Document.” The
expanded discussion of subsistence and recent research in the region in Chapter 5 has greatly
strengthened the assessment. The revisions of the language in the Revised Assessment to
reflect the whole suite of physical, social, cultural, economic, and spiritual aspects of
subsistence have also adequately addressed earlier concerns raised.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: Chapter 5 outlines (using EPA jargon not necessarily translatable to
the general public, e.g., Section 5.1), how assessment endpoints were selected and how they
relate to Alaska Native cultures. Chapter 5, while emphasizing fish-mediated effects on Alaska
Natives, also includes several graphics and supporting test that relates to recreational fisheries.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: OK - Chapters 12 and 13 do address the broader direct and
indirect effects on Bristol Bay watershed residents.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The area of human resources is outside my area of
expertise; | have no further comment.

EPA FINAL RESPONSE: No response required.
Water Balance/Hydrology

Better characterize water resources and assess the potential effect of mine development on these
resources by (1) generating a diagram similar to the conceptual models beginning on page 3-7 to
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illustrate the potential effects of mine construction and operation on surface- and ground-water
hydrology; (2) developing a quantitative water balance and identifying water gains and losses; (3)
identifying seasonality of hydrologic processes, including frozen soils and their associated values
(e.g., mm/yr) for each component of the water balance; (4) incorporating these processes into a
landscape characterization; (5) evaluating how global climate change will influence these hydrologic
processes and rates; and 6) using this characterization to demonstrate the expected hydrologic
modification associated with the mine scenarios and infrastructure development.

EPA RESPONSE: The original Figure 4-9 (Figure 6-5 in the revised assessment) has been revised
to more clearly show water management in the assessment’s mine scenarios. In addition, three
schematics illustrating water flows under each of the mine size scenarios (Figures 6-8 through 6-
10) have been added to Chapter 6, as have quantitative water balances for each mine size
scenarios. A qualitative discussion of climate change is included in Chapters 3 (Section 3.8) and
14 (Box 14-2).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: It seems that some additional explanation of the water balance
results would be appropriate. Perhaps an additional diagram which is somewhere between the
simplified cartoon in Figure 6.5 and the detailed Tables such as 6.8 would help the reader
visualize the results of the water balance model.

EPA FINAL RESPONSE: We believe that combination of Figures 6-5, 6-8 through 6-10, and the
detailed values presented in Tables 6-3 and 6-8 provide adequate explanation of the water balance.
Although it may be possible to add the detailed values from Tables 6-3 and 6-8 onto the figures, we
believe this would make the figures too complicated.

DAUBLE RESPONSE: Figure 6.5 is an excellent general schematic of water management and
water balance processes for the mine scenarios. Figures 6.8-6.11 are quite helpful in
understanding local processes related to groundwater and surface water movement. The
summary of water balance flows in Table 6.3 provides additional specific detail. Overall, the
discussion of water balance/hydrology is much improved.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: The much more comprehensive hydrologic analyses of the revised
Assessment are welcome. These allow more detailed consideration of the hydrologic aspects of
the various mine scenarios presented. While there can still remain questions (not detailed in
this review) about the many necessary assumptions involved in those analyses, they do appear
realistic and point out the significant consequences of alternative scenarios.

EPA FINAL RESPONSE: No response required.
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WEBER SCANNELL RESPONSE: The revisions to the draft Assessment help clarify the
water management issues. This reviewer is pleased that water flows are shown for each mine
scenario.

EPA FINAL RESPONSE: No response required.

Demonstrate the interconnectedness of groundwater, surface water, hyporheic zone, and its
importance to fish habitat. Address how interconnectedness changes over time — seasonally, and with
varying weather (e.g., wet vs. dry summers or years, and over the long term as climate changes).

EPA RESPONSE: We lack the data to demonstrate this interconnectedness in a spatially and
temporally uniform manner, but do include examples of known points of high connectivity
(Chapter 7) and qualitatively discuss the potential role of climate change (Chapter 3).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: Figure 7.14 helps provide some additional information on surface
and groundwater interconnectivity and fish habitat. Given the numerous locations where the
document mentions these features as being critical to the understanding of the watersheds it
seems that a more detailed treatment of these factors is warranted.

EPA FINAL RESPONSE: Figure 7-14 came from a report (Wobus et al. 2012) that was
coauthored by Dr. Ann Maest, which had been peer reviewed for EPA by an independent review
panel. Although the peer review supported the use of the information in Wobus et al. (2012), we
have withdrawn this information and citations of Wobus et al. (2012) because accusations of fraud
in another matter against Dr. Maest led to questions concerning the potential for fraud in Wobus
et al. (2012). This report was used only to support our analyses, and its removal has not changed
the assessment’s findings.

A more detailed look at surface water-groundwater connectivity will be essential for any further
action (e.g., mine permitting).

DAUBLE RESPONSE: Simply acknowledging that these interconnections exist and their
relative importance to fish habitat such as spawning and rearing satisfies this reviewer.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: Given the lack of site-specific hard data, the revised Assessment
does fairly acknowledge the importance of surface water/groundwater interactions.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: Section 7.3.2.1 of the revised Assessment (page 7-51)
discusses the complex groundwater-surface water connectivity in the deposit area and the lack
of information to describe linkages and possible changes with mine development. This chapter
also discusses using the sustainability boundary approach (page 7-51). | believe the initial
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comment was written, in part, to request that the Assessment recognize the importance of these
interconnected systems. The discussion of the sustainability boundary approach includes
possible risks to aquatic habitats. | recognize the paucity of information to model these linkages
and believe the general discussion presented in this section of the Assessment addresses the
initial comment.

EPA FINAL RESPONSE: No response required.

Provide information on all rivers, including ephemeral and intermittent streams, and first-order to
main-stem streams that could be potentially influenced by the proposed mine, its ancillary facilities,
and the transportation corridor.

EPA RESPONSE: Due to lack of consistent coverage, we rely on the NHD hydrography layer in
this analysis, and can only address ephemeral and intermittent streams qualitatively (Chapter 7).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: Use of the NHD layer seems appropriate at this level of assessment.
Hopefully more detailed information on stream character and location will be developed in the
future.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: | found the amount of detail provided on the stream network to be
sufficient given the limitation of comprehensive stream survey and other hydrographic data.

EPA FINAL RESPONSE: No response required.

REEVES RESPONSE: Highlight more prominently in the document (Ch. 7) the fact that the
NHD layer does not accurately represent smaller streams, which may be important
ecologically, and the consequences of this to the analysis.

EPA FINAL RESPONSE: Box 7-1 describes the inadequacy of the National Hydrography Dataset
(NHD) and the National Wetlands Inventory (NWI) data layers for capturing features with
potentially important ecological functions. Enhanced discussion of the importance of headwater
streams and wetlands is included in Chapter 7 in the final assessment.

SLAUGHTER RESPONSE: The NHD data are necessarily broad-brush; I recognize that on-
the-ground work would be required to adequately understand finer-scale hydrologic issues
including ephemeral and intermittent streamflow. Nevertheless, such “small” features can be
significant in streamflow generation, in transport of nutrients or contaminants, and in
immediate sensitivity to perturbation, be that human-caused, seasonal weather, or climate
change. Simply glancing at the streams and landscapes shown in figures 3-8 and 3-11 allows
one to visualize the finer-grain flowpaths which cannot be discerned at the scale of those photos
or the accompanying maps.
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EPA FINAL RESPONSE: A broader discussion of the potential importance of headwater streams
to downstream waters in included in Chapter 7. Revised figures in Chapter 7 also provide a clearer
presentation of headwater stream and wetland loss under the mine footprints.

WEBER SCANNELL RESPONSE: This comment highlights the need for on-the-ground
surveys of potentially affected areas should mine development proceed. The need for more
information was discussed in various sections of the revised Assessment.

EPA FINAL RESPONSE: No response required.

Emphasize the importance of a thorough characterization of the leaching potential of acid-generating
and non-acid generating waste rock and tailings, given the low buffering capacity and mineral
content in the streams and wetlands that could receive runoff and treated water from the proposed
mine. Recognize that collection and treatment of runoff and leachate generated will be critical to
maintain baseline water chemistry in these streams and wetlands.

EPA RESPONSE: We agree that these are important issues, and the discussion of leachate from
waste rocks and tailings has been expanded in the revised assessment (Chapter 8).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: Chapter 8 is better organized, however it seems that some additional
diagrams would help the reader visualize the information contained in the Tables 8.1 to 8.3 i.e.
where and what does this information potentially impact.

EPA FINAL RESPONSE: The information is available to the reader in the tables and the reaches
are mapped in Figures 7-14 through 7-16.

DAUBLE RESPONSE: I appreciate that issues associated with water collection, treatment and
discharge are now discussed separately in Chapter 8. Although failure of the tailings dam
would be catastrophic, the likelihood of such an event is much lower than those impacts
occurring from normal operations. Consequently, the expanded discussion of impacts of
leachates from all possible sources is relevant.

EPA FINAL RESPONSE: No response required.
SLAUGHTER RESPONSE: Leachates are extensively considered in the revised Assessment.
EPA FINAL RESPONSE: No response required.
WEBER SCANNELL RESPONSE: The reviewer is satisfied with the additional information.

EPA FINAL RESPONSE: No response required.

Bristol Bay Assessment
Response to Peer Review Comments—May 2012 and April 2013 Drafts 29



Geochemistry/Metals

Reference the most current geochemistry data on potentially acid-generating, non-acid generating,
and metal leaching so as to describe any potential effects of seepage and changes to surface- and
ground-water quality via non-catastrophic failure.

EPA RESPONSE: We used the geochemistry data in PLP’s Environmental Baseline Document,
as summarized by the USGS in Appendix H. The effects of seepage on water quality are analyzed
in Chapter 8 of the revised assessment.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: These changes are noted and appropriate.
EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: OK.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: No further comment.

EPA FINAL RESPONSE: No response required.

Explain how contaminants/metals were selected (and others ignored) by EPA as causes for concern.
Information should be included on additional metals and their toxicity so as to assess impacts of
potential leachates. The Pebble Limited Partnership baseline document presented additional metals
that might be useful to include in the assessment.

EPA RESPONSE: The revised assessment describes the selection of contaminants and other
stressors of concern in Section 6.4.2. Additional metals, process chemicals and dissolved solids are
now included.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: Agreed that other contaminants of concern are now mentioned. But,
why was section 6.4 Conceptual Models placed in Chapter 6 Mine Scenarios? While | agree it
might serve as a transition or setup to the risk assessment chapters that follow, it is too
important to be included as a add-on to Chapter 6. I think this section (which is mostly
methodology) should either be moved to the end of Chapter 5 Endpoints or made a separate
chapter. This change would only require slight re-wording of text in the paragraph on p. 6-36
that begins with *“In this section....”

EPA FINAL RESPONSE: As the commenter acknowledges, we believe the conceptual models
provide a good transition between the problem formulation and risk analysis and characterization
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sections of the assessment. We also believe that it is appropriate to consider the conceptual model
diagrams after the specific mine scenarios have been introduced in Chapter 6, as this informs the
source-to-stressor portions of the diagrams.

SLAUGHTER RESPONSE: To me (lacking expertise in this field) the consideration of
contaminants and stressors in the revised Assessment appears comprehensive and competent.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The additional discussion of other elements, process
chemicals and dissolved solids addresses the initial comment.

EPA FINAL RESPONSE: No response required.
Mitigation Measures

Incorporate the critical mitigation information from Appendix I into the main report’s mine
scenarios. Include standard mitigation measures that could provide insight into how well they might
work in this context. If this information is not included in the main report, then justify its absence.

EPA RESPONSE: Mitigation measures incorporated into design and operation to minimize
potential impacts were included in the assessment, as were some reclamation measures for
closure; these measures are made clearer in the revised assessment. These mitigation measures
were a sub-set of those presented in Appendix . The assessment assumes that measures chosen for
the scenarios would be effective. Mitigation to compensate for effects on aquatic resources that
cannot be avoided or minimized by mine design and operation would be addressed through a
regulatory process that is beyond the scope of this assessment. Nevertheless, in response to public
and peer comments we have included a discussion of compensatory mitigation in Appendix J of
the revised assessment.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The addition of the information in Appendix J helps to explain where
and when mitigation might enter into the regulatory process.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: Appendix I lacks a summary or conclusion section, otherwise it reads
well. Appendix J provides a good description of regulatory requirements and methodology.
Considerations and potential mitigation measures were carefully and clearly described. The
opportunities for mitigation (against the regulatory backdrop) were summarized within the
watershed and challenges outlined. One suggestion is to strengthen the last statement within
the Conclusion section. Revise to perhaps something more along the lines of “No viable
alternatives could be identified to address impacts of this type and magnitude.”
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EPA FINAL RESPONSE: We have added the following statement to the start of the Conclusions
section of Appendix J: “There are significant challenges regarding the potential efficacy,
applicability and sustainability of compensation measures proposed by commenters for use in the
Bristol Bay region, raising questions as to whether sufficient compensation measures exist that
could address impacts of the type and magnitude described in the Bristol Bay Assessment.”

SLAUGHTER RESPONSE: The mitigation measures discussed in Appendix | are, as stated,
“conventional”. Despite the statement above that “The assessment assumes that measures
chosen for the scenarios would be effective”, after again reviewing Appendix | it seems to me
that there is large uncertainty that all those measures would be effective in actual practice in
the Bristol Bay watershed environment. Many of the measures discussed in Appendix | are
generalities —i.e., Sections 1.1, 3.1, 5.0, 7.1, 8.1, 9.1 -- with questionable applicability to a
potential Pebble project.

EPA FINAL RESPONSE: As stated in Appendix | (introductory section and Section 1.1), the
selection of mitigation measures is site-specific and depends on many factors. Appendix I presents
a number of mitigation methods for various waste streams that are used in current mining
practices, and it purposely presents these in a general sense. It is not meant to suggest that all
mitigation methods presented in Appendix | be used in the assessment scenarios, but rather that
the methods chosen for the scenarios represent a subset of the many options that exist, when
taking into account site-specific factors. Additionally, a number of the mitigation methods chosen
for the scenarios were presented in Ghaffari et al. (2011) as being “permittable” for the Pebble
deposit location.

WEBER SCANNELL RESPONSE: The revised Assessment now includes more information on
mitigation measures; the revised Appendix | is a valuable addition to the Assessment. The
reviewer is satisfied with these changes.

EPA FINAL RESPONSE: No response required.

WHITNEY RESPONSE: Any discussion of CWA Section 404 should at least mention “No Net
Loss” and the likelihood that No Net Loss could be achieved. The top of page 12 of Appendix J
implies that No Net Loss cannot be achieved within the salmon ecosystems of Bristol Bay. If
this is the case, it should be clearly stated.

I am pleased that Appendix J discounts the proposal to remove beaver dams.

The EPA response to the (rhetorical) suggestion for discussion of the concept that commercial
fishing could be reduced as a mitigation measure (Appendix J Section 3.3.2.6) seems to assume
that commercial fishing is not at all related to or concerned with the potential impact(s) of the
mine. I, on the other hand, consider commercial fishing to be an important component of the
salmon ecosystem of Bristol Bay. EPA’s broad jump in logic from Hilborn’s paleontological
analysis to the conclusion of no opportunity for mitigation is VERY wide and appears to
obfuscate Hilborn’s (2005) statements that fishing, as most human activities, has a negative
impact on biodiversity. As stated above and below, the revised assessment would be improved
by addressing commercial fishing for several reasons:
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1. A cumulative impact analysis should consider past impacts and commercial fishing
has had a past impact on the salmon ecosystem.

2. Some commercial fishermen are likely native Americans and a reduction in the
commercial take could be a fish mediated impact.

3. Commercial fishing has definitely reduced the number of fish returning to spawn
and returning MDNs to the ecosystem.

4. The assessment certainly addresses the positive importance of MDNSs to the salmon
ecosystem. If it addresses the positive importance, it should also address the negative
importance of the past loss of MDNs due to the commercial take.

I was hoping to see some analysis of using diversion ditches as opportunities to mitigate for
both wetland and riparian impacts. What | saw was a general statement that spawning
channels are not good mitigation. | realize that some mitigation measures are not successful but
my experience is that with proper engineering and biological success criteria plus a good
monitoring program it is possible to achieve effective wetland, riparian and fish mitigation. A
good example is the Weyerhaeuser Headquarters Landfill in Washington where Interfluve
Consultants created good habitat for cutthroat trout out of a run-on-diversion channel around
the landfill footprint. There are many more examples of effective fish mitigation in created
channels that a brief conversation with Interfluve (Hood River, Oregon) could provide.

EPA FINAL RESPONSE: Conclusions regarding the potential efficacy, applicability, and
sustainability of proposed compensation measures have been clarified in Appendix J. Reducing
commercial fishery harvests to compensate for fish losses due to large-scale mining is not
consistent with the definition of compensatory mitigation (40 CFR 230.92). Thus, we have deleted
the discussion of this measure from the revised Appendix J. Section 3.4 of revised Appendix J
references measures that were proposed by commenters but are not consistent with the definition
of compensatory mitigation and are therefore not discussed further. Reference to the suggestion to
reduce commercial fishery harvests has been added to this section, but no further discussion is
necessary. Appendix J has also been expanded to include more detailed discussion of the potential
efficacy, applicability, and sustainability of potential measures proposed to expand habitat
connectivity, quality, and quantity as recommended (see Sections 3.3.1.1 — 3.3.1.3 of revised
Appendix J).

Emphasize mitigation measures (e.g., minimization, compensation, reclamation) in the main report,
as they ultimately influence the range of mining impacts and consider time frames of mitigation or
reclamation measures (e.g., immediate response, long-term reclamation).

EPA RESPONSE: See response to previous comment. Mitigation measures are discussed at
greater length in the revised assessment report (e.g., Chapter 4 and Appendix J).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The addition of the information in Appendix J helps to explain where
and when mitigation might enter into the regulatory process.
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EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: The discussion of mitigation measures in Chapter 4 and Appendices |
and J seems adequate.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: See previous comment. Appendix J (to my reading) strongly
indicates that compensatory mitigation is essentially inapplicable to the Bristol Bay watershed.

EPA FINAL RESPONSE: Based on our review, we conclude that “[t]here are significant
challenges regarding the potential efficacy, applicability and sustainability of compensation
measures proposed by commenters for use in the Bristol Bay region, raising questions as to
whether sufficient compensation measures exist that could address impacts of the type and
magnitude described in the Bristol Bay Assessment.”

WEBER SCANNELL RESPONSE: The reviewer is satisfied. Further note: Appendix J
presents a realistic summary of possible mitigation measures and their value in the subject
area.

EPA FINAL RESPONSE: No response required.
Uncertainties and Limitations

Clarify the uncertainty vs. certainty in Chapter 8 by (1) defining levels of uncertainty and (2)
assessing the certainty of some mine impacts. Discuss data limitations in the context of uncertainty.

EPA RESPONSE: The individual analysis chapters and the revised Integrated Risk
Characterization (Chapter 14) discuss certainties and data limitations to a greater extent, as
suggested.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: This is a much better way to outline the uncertainty and data
limitations.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: Chapters 8 through 12 each have uncertainty sections. Chapter 7
includes a section on uncertainties and assumptions. The Integrated Risk Assessment (Chapter
14) covers uncertainties and data limitations. Thus, I believe this topic is covered.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: Throughout the revised Assessment, the discussions of “risk
characterization” and “uncertainty” are well-thought-out and useful — for example, Sections
8.2.5,8.3.3,8.3.4, 10.5.
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EPA FINAL RESPONSE: No response required.
WEBER SCANNELL RESPONSE: The reviewer is satisfied with the changes.
EPA FINAL RESPONSE: No response required.

Acrticulate early in the document how much uncertainty is acceptable. The assessment provides little
insight with respect to the decisions the document is intended to support.

EPA RESPONSE: Acceptable levels of uncertainty can be defined prior to an assessment if a
decision and a decision maker are identified and if data will be collected by a specified design to
implement a specified model, as described in EPA’s Data Quality Objectives process. However,
because this assessment is based on available data and is intended as a background scientific
document rather than a decision document, it is not possible to specify the amount of uncertainty
that is acceptable. Rather, the available data determine the uncertainty and if the assessment is
subsequently used to inform a decision, the decision maker must determine whether the level of
uncertainty is acceptable.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

BUCKLEY RESPONSE: The revised draft does a better job in the Executive Summary
identifying the use of the assessment and the uncertainties and limitations of the assessment.

EPA FINAL RESPONSE: No response required.
DAUBLE RESPONSE: | agree with the EPA response.
EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: Concur with the above response; the various discussions of
uncertainty in the body of the revised Assessment provide a “feel” for the unknown or
unpredictable, without attempting to quantify specific boundaries or levels.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The information presented in the Executive Summary and
Chapter 1 clarifies this. The reviewer accepts that this is an appropriate approach, given the
amount of available data.

EPA FINAL RESPONSE: No response required.

Editorial Suggestions

The title of the document leads one to believe that the assessment addresses the entire Bristol Bay
watershed; rather, the report deals with two major rivers and their watersheds, the Nushagak and
Kvichak. Thus, the title should be changed to reflect the emphasis on these two rivers and their
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watersheds. A possible title may be “An Examination (or identification) of the Potential Impacts of
Mining and Mining Associated Activities on Salmon Ecosystems in the Nushagak River and Kvichak
River watersheds, Bristol Bay.”

EPA RESPONSE: The assessment addresses multiple scales: the Bristol Bay watershed, the
Nushagak and Kvichak River watersheds, the watersheds of the three streams draining the Pebble
deposit, and the watersheds crossed by the transportation corridor. These multiple scales, and how
they are used throughout the assessment, are described more clearly in the revision (Chapter 2).

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: I was not one for changing the title, rather suggested an expanded
description of geographic scope. One issue | have with the revised Assessment was the use of
the phrase “multiple spatial scales” (second full paragraph p. ES-2). This term is commonly
used by stream ecologists to describe different measurement scales of habitat assessments (i.e.,
individual, reach, watershed). As such, the term suggests a hierarchical approach, which was
not the case for this assessment. | prefer the term first used on p. 1-3 (third full paragraph
Chapter 1 of the main document) “multiple geographic scales.” | suggest relevant wording in
the E.S. be revised to be consistent with the description used throughout the Introduction of the
main document. In addition, please revise text under section 2.2.2 Spatial Scales and Table 2.1
to show that data was considered across five “geographic scales.”

EPA FINAL RESPONSE: This change has been made in the final assessment.
SLAUGHTER RESPONSE: OK.
EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer has no further comment and accepts the title
as is.

EPA FINAL RESPONSE: No response required.
Revise the Executive Summary to more precisely reflect the findings in the document.

EPA RESPONSE: The Executive Summary has been rewritten to reflect the revised assessment
findings.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: I was impressed with the revised Executive Summary (ES). This
section might be the most important part of the revised Draft Assessment due to being the only
thing some people will read. Thus, it is important that it be an accurate, yet synthetic, version
of the main document. Supporting graphics, e.g., Tables ES.3, ES.4 and Figure ES.6 are
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excellent choices. Note, however, that topics in the E.S. are not presented in parallel format or
in the same sequence of topics (in terms of heading structure) with those in the main document.
Headings in the E.S. include the word “risks” while comparable sections in the main document
do not. The E.S. uses the term common-mode failures, which | infer is the same topic as those
discussed in Chapter 8 of the main document.

EPA FINAL RESPONSE: The audience for the Executive Summary is, as the comment suggests,
different from that of the rest of the document. We believe these differences in style and
terminology are appropriate when writing for a broader audience.

SLAUGHTER RESPONSE: The Executive Summary of the revised Assessment is provides a
comprehensive overview. (I still question the discussion of probabilities in relation to TSF dam
failure (p. ES-21), as noted in my other comments.)

EPA FINAL RESPONSE: The comment concerning probabilities is addressed where it appears.

WEBER SCANNELL RESPONSE: The reviewer is satisfied with the expanded Executive
Summary.

EPA FINAL RESPONSE: No response required.

The appendices contain detailed and useful information that should be summarized and included in
the main document (e.g., Appendix E: Economics, Appendix G: Road and Pipelines, and Appendix I:
Mitigation). Additionally, consider expanding the preface to include information on the use of the
appendices. If the information is not included in the main report, then justify its absence.

EPA RESPONSE: More information from the appendices was brought forward into appropriate
chapters of the revised report. The purpose of the appendices—to provide the detailed background
characterization necessary for the ecological risk assessment—nhas also been clarified in Chapter
2. The document no longer contains a preface because that material has been incorporated into
Chapters 1 and 2.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: A brief Preface has been added to the final assessment, but the
material referred to in the original comment above is still found in Chapters 1 and 2.

CAROTHERS RESPONSE: More information from Appendix E (as well as Appendix D) has
been included in the main body of the report, but as described below, more information from
Appendix E is relevant to include, particularly Alaska Native engagement in commercial
fishing and fish-based tourism in this region.

EPA FINAL RESPONSE: A paragraph has been added to Section 5.4.2.1 that includes
information on the close connection between the Alaska Native community and the regional
economy, incorporating regional employment information from Appendix E.
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DAUBLE RESPONSE: I noted several examples where specific Appendices were cited in the
main document as a source for more detailed information. It was also apparent that material
was brought forward where appropriate.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: I support the decision to incorporate much of the previous
Appendix information into the body of the Assessment (as recommended in 2012).

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: In the response to charge questions, the reviewer noted the
additional information in the main body of the document. The changes enhance the discussions
and provide valuable information. The concerns of this reviewer have been satisfied.

EPA FINAL RESPONSE: No response required.

Discuss in more detail the instructive and well-thought-out conceptual models (pages 3-7 to 3-11)
illustrating the impacts of mining on Bristol Bay ecosystem processes. Also, consider expanding the
conceptual models to include wildlife, fish-wildlife interactions, vegetation/terrestrial habitat, and
hydrologic processes. Allow them to guide the text because they appear detailed and complete.

EPA RESPONSE: Additional information on the use of conceptual models throughout the
assessment has been incorporated into Chapter 2. The more comprehensive conceptual models
presented in Chapter 6 (Chapter 3 in the original draft) have been broken into their relevant
component parts throughout the risk analysis and characterization chapters, to better frame the
specific pathways addressed in each chapter. Additional conceptual models considering impacts on
wildlife, Alaska Native populations, and cumulative effects of multiple mines have been added to
Chapters 12 and 13.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: This reviewer considers the conceptual models as an attempt to
provide a visual representation of a more much complicated (and largely unquantifiable)
process than can be described in words. It was helpful to include a separate model for separate
chapters. This representation simplified the thought process. One challenge is that Box 2.1 (so-
called guide to conceptual model diagrams) was presented well before the first (complicated)
model in Chapter 6. Thus, the reader is forced to refer to the box to sort out elements that
composed the various pathways, modifiers, etc. One thing that would help Box 2.1 is to provide
specific examples of modifying factors (note the description is not exactly in layman’s terms),
for example, temperature. Also, perhaps a short version of what is included under “When
viewing these diagrams...” could be added to the legend of each individual conceptual model to
aid the reader. For example “Arrows leading from one shape to another indicate a cause-effect
relationship with bold lines, arrows and outlines indicating high-priority pathways that were
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evaluated.” Finally, there are up/down arrows within most boxes. The legend should state what
these mean.

EPA FINAL RESPONSE: Box 2-1 and the legends of the conceptual model diagrams have been
modified as suggested.

SLAUGHTER RESPONSE: The addition of conceptual models and flow charts throughout the
revised Assessment is really appreciated — they add clarity to the issues.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: Chapter 6 contains an expanded and clarified discussion of
conceptual models used in the Assessment. Although Figure 3.2A-D in the earlier draft
presented figures representing the conceptual models used in the Assessment, these diagrams
were difficult to interpret without sufficient accompanying information. Discussions on
conceptual models in the current revision have been augmented by the list of stressors (Table 6-
9) and following text. The discussions in Chapters 12 and 13 also help clarify the potential
stressors and endpoints. The reviewer is satisfied that the initial comments have been
addressed.

EPA FINAL RESPONSE: No response required.

WHITNEY RESPONSE: The conceptual wildlife model in Chapter 12 is a good addition and
clearly shows that direct effects on wildlife are outside the scope of the current assessment. See
comments above and below for the need to explain why direct impacts on wildlife are outside
the scope and why wildlife species are not a part of the salmon ecosystems of Bristol Bay.

EPA FINAL RESPONSE: These comments are addressed where they appear.

Incorporate the information contained in the conceptual models into a formal framework, such as a
Bayesian or other decision-analysis models.

EPA RESPONSE: This is an excellent suggestion for future efforts, but is beyond the scope of the
current assessment.

Creating a Bayesian Belief Network would require that the Agency convene experts to subjectively
estimate the probabilities of each transition in the conceptual models. In contrast, this assessment
is intended to elucidate the risks from potential mining based on available data and analyses of
those data.

A Decision Analysis would require that alternative outcomes be specified, the utility of each
outcome for a decision maker be defined and the probabilities of each outcome be estimated for
each possible decision so that the expected utilities of each outcome can be calculated. Because
this assessment is not a decision document, these requirements are not feasible or appropriate.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.
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DAUBLE RESPONSE: I agree with EPA’s comment.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: OK.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer accepts the EPA response.

EPA FINAL RESPONSE: No response required.

Generate a standard operating protocol for significant figures and use it throughout the document.

EPA RESPONSE: The authors have carefully addressed this issue. Numbers from the literature
or from the PLP EBD retain the number of significant figures in the original. Numbers derived
for this assessment have the appropriate number of significant figures given the precision of the
input data and uncertainties due to modeling and extrapolation.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: | am convinced proper homework was done on this topic.
EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: OK.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: Perhaps a statement in the text could be added to explain
this (there may already be such clarification, but I did not find it.)

EPA FINAL RESPONSE: A paragraph explaining the use of significant figures has been added
to Section 2.1.1.

Remove all references to Mount St. Helens as a surrogate for a TSF failure. Using a non-human-
caused release of material into the ecosystem as an analogue for a mine failure is not comparable in
terms of likelihood or risk for a human-caused release. It would be more appropriate to extrapolate
from the impacts of known mine failures.

EPA RESPONSE: We are puzzled by this comment. The Mount St. Helens data were used strictly
to address the rate of benthic habitat recovery from a massive deposition of fine mineral particles.
The hydrological processes that determine the recovery of substrate texture and the requirements

of fish or aquatic invertebrates are not known to depend on whether mineral particles were from a
natural event or an anthropogenic event. We have reviewed the literature on known mine failures.
They studied tailings spills in terms of toxicity but not in terms of physical habitat effects, which is
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why we used Mount St. Helens data. Nevertheless, we have removed references to Mount St.
Helens in the revised assessment to eliminate concern.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: The issue was raised primarily because of concern raised by some
members of the peer review panel that more relevant examples were available and should be
used. I have no issue if these references are used in the context of deposition of mineral
particles similar in nature to those that could be released during a TSF failure.

EPA FINAL RESPONSE: Because the usefulness of Mount St. Helens as an example appeared to
be the minority opinion, all mention of Mount St. Helens has been removed from the final
assessment.

SLAUGHTER RESPONSE: | was not enthusiastic about removal of all reference to Mount St.
Helens, simply because that event does provide a case history of massive sediment loading and
long-term stream and landscape response. However, | think I understand the concern that
heavy reference to Mount St. Helens might imply that the volcanic eruption was analogous to a
TSF dam failure, though the causes would be unrelated. I would be comfortable with again
utilizing the sediment remobilization, channel and habitat recovery” information from Mount
St. Helens research in generalizing about consequences of a major TSF dam failure.

EPA FINAL RESPONSE: Because the usefulness of Mount St. Helens as an example appeared to
be the minority opinion, all mention of Mount St. Helens has been removed from the final
assessment.

VAN ZYL RESPONSE: The author would like to provide some further input about the use of
Mount St. Helens data as a surrogate for the “rate of benthic habitat recovery from a massive
deposition of fine mineral particles”. The geochemical composition, particle size and the
temperature at the time of deposition of the fine materials from the Mount St. Helens event
must be compared to that of tailings before this event can be used as a surrogate. The EPA
Responses indicate that “we have removed references to Mount St. Helens in the revised
assessment to eliminate concerns”, however on p. 9-27 of the Second Draft there is a reference
to Major et al. (2000). On p. 15-40 of the Second Draft this reference is given as: Major, J., T.
Pierson, R. L. Dinehart, and J. E. Costa. 2000. Sediment yield following severe volcanic
disturbance — A two-decade perspective from Mount St. Helens. Geology 28: 819-822. This
seems to still refer to Mount St. Helens in terms of long-term sediment transport. There seems
to be a disconnect between the statement in the EPA Responses and the Second Draft that must
be corrected.

EPA FINAL RESPONSE: This was an oversight in the revised assessment and it has been
corrected in the final assessment. All references to Mount St. Helens now have been removed from
the final assessment.
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WEBER SCANNELL RESPONSE: The reviewer is satisfied with this change; removing
reference to Mt. St. Helens eliminates potential confusions.

EPA FINAL RESPONSE: No response required.

Ensure that the draft assessment remains part of the public record, allowing the document history to
remain intact.

EPA RESPONSE: All drafts of the watershed assessment will remain part of the public record.
ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: No comment.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: OK.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer appreciates that this is being done.

EPA FINAL RESPONSE: No response required.

Research Needs

What are the acute and chronic impacts of mixtures of contaminants, including metals, acid mine
drainage, etc., on the fauna and flora of the Nushagak River and Kvichak River watersheds? What
species are most sensitive and might surrogate species exist for those for which we do not have data?
Review the European literature and regulatory requirements for additional data.

EPA RESPONSE: The acute and chronic impacts of contaminant mixtures, including metals and
acid mine drainage (i.e., metals in low pH-waters) were addressed using concentration additivity
models in the leachate chemistry tables in Chapters 5 and 6 (now Chapters 8 and 11). Additional
toxicity data were obtained by searches of the EU and OECD database eChem, EPA’s ECOTOX
and the Environment Canada site. More metals are now included. In general, metals are most
toxic to aquatic arthropods rather than fish, as discussed for copper.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: What I found in the Revised Assessment was considerably more
toxicity data, including information from the most recent open-literature publications. The
potential risk of exposures to contaminant mixtures (a complicated topic) was addressed using
the additive model, which is about all you can do without having specific mixture data.
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EPA FINAL RESPONSE: No response required.
SLAUGHTER RESPONSE: This seems to be well covered in the revised Assessment.
EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer is satisfied, but realizes that should mine
development go forward, it may be necessary for permit applicants to conduct specific toxicity
studies. These potential studies are beyond the scope of the Assessment.

EPA FINAL RESPONSE: No response required.

Can an inventory of nutrients, total organic carbon, and dissolved organic carbon inputs to aquatic
environments be developed that demonstrates their relative magnitude and spatial variation from
headwaters to Bristol Bay? What is the relative importance of marine-derived nutrients relative to
other nutrients from watershed and terrestrial sources? What is the current atmospheric input of
nutrients?

EPA RESPONSE: These data would be very useful in the risk assessment but are not currently
available for the Bristol Bay region. We agree this is a research need.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: Given the emphasis in this document on the importance of marine-
derived nutrients from salmon populations on the Bristol Bay watershed, it would be
instructive if an example or two was provided from the literature on the relative magnitude
and/or importance of nutrient inputs to watersheds from anadromous fish populations,
terrestrial, atmospheric and/or autochthonous sources.

EPA FINAL RESPONSE: Text has been added to Chapters 5 and 7 citing research that
demonstrates the relative proportion of marine-derived nutrients in freshwater taxa in the region
and the relative contributions of other subsidies.

SLAUGHTER RESPONSE: OK.
EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer agrees with the EPA response; this is a
research need that should be fulfilled at the permitting stage.

EPA FINAL RESPONSE: No response required.

What are the locations of subsistence areas and can these areas be characterized and differentiated by
collecting local environmental and ecological knowledge (e.g., fish overwintering areas, climate
change, ecological shifts, etc.)?
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EPA RESPONSE: The revised assessment incorporated current data on subsistence use areas
available from ADF&G. EPA acknowledges that these data are incomplete and would encourage
additional collection of subsistence data and Traditional Ecological Knowledge.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

CAROTHERS RESPONSE: The Revised Assessment includes more detailed information
about subsistence harvests and use areas (e.g., Figure 5.12). The necessary caveats that these
data are coarse and incomplete, and that additional studies of traditional ecological knowledge
(especially in times of social and environmental change) are greatly needed, are important to
highlight in the main text (e.g., coarseness and limitations of data explained in Box 5.1 should
also be repeated in main text).

EPA FINAL RESPONSE: Caveats on subsistence data and a reference to Box 5-2 (Box 5-1 in the
April 2013 draft of the assessment) have been added to Section 5.4.2.2.

DAUBLE RESPONSE: No comment.
EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: That is probably all that you can do at this stage. Figure 5-12
attempts to show generalized subsistence use.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: This comment is outside my area of expertise. | defer to
the other reviewers who are more qualified to comment on subsistence issues.

EPA FINAL RESPONSE: No response required.

What impact might mining have on other important wildlife species in the basin (e.g., freshwater
seals in lliamna Lake)?

EPA RESPONSE: The scope of the assessment is focused on potential risks to salmon from large-
scale mining and salmon-mediated effects to indigenous culture and wildlife. Direct effects on
wildlife from large-scale mining are likely to be important and Appendix C (now a stand-alone US
Fish and Wildlife report) provides useful information for a future evaluation of direct effects on
wildlife from large-scale mining. We agree that this is an important area for future research.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.
DAUBLE RESPONSE: No comment.

EPA FINAL RESPONSE: No response required.
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SLAUGHTER RESPONSE: OK.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: The reviewer is satisfied.
EPA FINAL RESPONSE: No response required.

What is the comprehensive hydrologic regime of the specific project mining area, and the broader
watershed system as characterized by baseline monitoring, spatial distribution, and quantitative flow
of surface- and ground-waters?

EPA RESPONSE: Comprehensive spatial estimates of mean annual flow are now presented in
Chapter 3. Quantification of spatial and temporal patterns of groundwater flows is an
acknowledged highly desirable product, but it not feasible within the scope of this assessment.
Results of an independent groundwater-surface water modeling effort are described in Chapter 7.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: It is apparent that the hydrological description was much expanded.
These additions are appropriate and informative.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: The revised hydrologic analyses of the Assessment are explained
well and are very useful. Admittedly, much site-specific data would be required to thoroughly
understand the complete surface water/groundwater system, in its current state and potentially
during and after mine implementation.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: This reviewer acknowledges that in-depth discussions of
groundwater and surface water are beyond the scope of the Assessment and beyond the
availability of information at this time. In-depth data on flows will be required should the
project proceed to the permitting stage. The reviewer is satisfied that sufficient available data
have been used in the Assessment.

EPA FINAL RESPONSE: No response required.

What is the cumulative impact of commercial fisheries on the Bristol Bay watershed, especially in an
ecosystem context as related to marine-derived nutrient and energy flow? Acknowledge that
commercial fishing has had an impact on the amount of marine-derived nutrients returned to the
watersheds.

EPA RESPONSE: The impact of commercial fisheries on the watershed is not within the scope of
this assessment. Information on commercial fisheries management has been added in Box 5-2.
However, the purpose of this assessment is not to assess the relative effects of potential mining and
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commercial fishing—it is to evaluate potential effects on endpoints if a mine were to be developed,
given existing conditions and activities in the region.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

DAUBLE RESPONSE: | am satisfied with the additional information on commercial fisheries
management practices included in the assessment.

EPA FINAL RESPONSE: No response required.

SLAUGHTER RESPONSE: I note that commercial and subsistence harvest are both
considered in Chapter 5. The Assessment thus does reference commercial harvest, even if not
evaluating the long-term consequences of that harvest, with or without mining activity in the
Bristol Bay watershed.

EPA FINAL RESPONSE: No response required.

WEBER SCANNELL RESPONSE: One of the intents of the review committee in making this
comment was to state that this is not a completely unaltered watershed; that there have been
effects to the ecosystem by fishing and subsequent removal of nutrients. However, the EPA
statement “given existing conditions” serves to separate pristine from existing conditions.
Perhaps a statement in the Executive Summary that the Assessment examines impacts of
mining activities in the existing conditions of the Bristol Bay region (for example, Page ES-4,
paragraph 3: “This is not an in-depth assessment...””) would clarify this issue.

EPA FINAL RESPONSE: This clarification has been made in the Executive Summary.

WHITNEY RESPONSE: The logic used here is not clear. The logic assumes commercial
fishing is sustainable and therefore has no impact on salmon or the salmon ecosystem and
therefore commercial fishing can be ignored without an adverse consequence to the assessment.
Such an assumption is not factual. Commercial fishing kills 70%o of the sockeye every year.
This has to have an impact on the salmon ecosystems of Bristol Bay. If this is not the case
explain why and explain why Hilborn (2005) as cited in my original comments is wrong.

EPA FINAL RESPONSE: This is an assessment of the potential effects of mining; it is not an
assessment of the effects of commercial fishing or other influences (e.g., subsistence or
recreational fishing, predation, disease) on salmon populations. We do not state that commercial
fishing has no impact on salmon or salmon ecosystems, but these impacts are not relevant to
evaluating how mining may affect salmon populations.
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3.2 General Impressions

David A. Atkins, M.S.

The Bristol Bay Watershed Assessment (the Assessment) presents a comprehensive overview of
current conditions in the watershed and establishes the uniqueness and global importance of the area
to global salmon ecology (e.g., the report states that nearly 50% of the global sockeye salmon
population comes from Bristol Bay and nearly 50% of the salmon in Bristol Bay come from the
Nushagak and Kvichak Rivers, which encompass nearly half of the watershed area). The report also
describes in detail the importance of the fishery to Native Alaska cultures, the importance and
uniqueness of subsistence activities, and the scale of the commercial fishery. Furthermore, the report
also outlines the reliance of the local economy on the salmon fishery.

EPA RESPONSE: No change suggested or required.
ATKINS RESPONSE: None.
EPA FINAL RESPONSE: No response required.

There is no question that a mine, especially of the type and magnitude analyzed in the Assessment,
could have significant impacts and that if these impacts are not or cannot be properly managed and/or
mitigated, the consequences could be profound. The Assessment presents a mining scenario based on
preliminary documents prepared for the Pebble Project, which sets out a conventional approach for
development of a very large mine that includes open-pit and block-cave underground mining
methods and conventional waste rock and tailings management. Development of the mine as
proposed would eliminate streams and wetlands in the project area permanently. The importance of
this impact is not put in context of the watershed as a whole, so it is not possible to determine the
magnitude of the risk to salmon. The Assessment also did not consider whether there are any
methods that could effectively minimize, mitigate or compensate for these impacts.

EPA RESPONSE: A characterization of the landscape factors influencing salmon habitat
potential is now included to provide context for the stream habitat impacts described in the
document (Chapter 3). The assessment describes the magnitude of risks to salmon habitat. Due to
lack of knowledge of limiting factors, ascribing comprehensive risks to salmon populations is not
feasible in this assessment. Mitigation to compensate for effects on aquatic resources that cannot
be avoided or minimized by mine design and operation would be addressed through a regulatory
process that is beyond the scope of this assessment. Nevertheless, in response to public and peer
review comments we have included a discussion of compensatory mitigation in Appendix J of the
revised assessment.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

The Assessment also focuses on the risk of failure of the tailings storage facility, a low probability,
but high impact scenario. The Assessment further describes the potential for long-term acid and
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metals production from waste rock and the necessity for water treatment. Under the mining scenario
as described, perpetual management of the geotechnical integrity of the waste rock and tailings
storage facilities and perpetual water treatment could be necessary. In addition, failure is always a
possibility, albeit a possibility that is difficult to quantify with any degree of certainty as explained in
the Assessment. The Assessment also does not consider alternative engineering strategies (so called
‘best practice’ approaches) that could lessen the risk of failure and possibly the necessity for
perpetual management and water treatment. As such, the report could be considered a screening level
assessment that presents the likelihood of occurrence and corresponding consequences of failures
under the presented development scenario, but does not describe the magnitude of risk to salmon.

EPA RESPONSE: With regard to the terminology of “best”, “good”, or other terms for the
practices used, what was intended to be conveyed in the assessment is that we assumed modern
mining technology and operations. Measures for minimizing and controlling sources of pollution,
outside of stormwater requirements, may be referred to as best practices, state of the practice, good
practice, conventional, or simply mitigation measures. We have added a text box in the revision
(Chapter 4) to discuss terms. Mitigation measures considered feasible, appropriate, and
‘permittable’ (as per Ghaffari et al. 2011) were considered in the assessment, and these are
measures common to other copper porphyry mines. Evaluation of alternative strategies (e.g., other
options presented in Appendix 1) is outside the scope of this assessment, but such evaluation
should be part of the permitting process for a specific mining plan. The assessment describes the
magnitude of risks to salmon habitat. Due to lack of knowledge of limiting factors, production,
and demographics, ascribing comprehensive risks to salmon populations is not feasible for this
assessment.

ATKINS RESPONSE: I concur with this response. It does highlight information on alternative
strategies that may come from a specific mining plan as it is assessed in the permitting process.

EPA FINAL RESPONSE: No response required.

Steve Buckley, M.S., CPG

The assessment attempts to evaluate the potential impacts of mining development in the Nushagak
and Kvichak watersheds. The main deficiency in the assessment is that it uses only two hypothetical
mine scenarios to bracket the potential impacts of mining activities on the ecological resources in the
watershed. Both of these mine scenarios are larger than the 90™ percentile of all porphyry copper
deposits in the world. In order to properly assess the potential effects of mining activities, in the
absence of any specific mining proposal, a minimum mine scenario on the order of the 50" percentile
of worldwide porphyry copper deposits would be more appropriate. Three or four mine scenarios
would allow for a broad range of analysis, and the reader would be able to put the potential impacts
of mining development in wider perspective.

EPA RESPONSE: A third mine size scenario (Pebble 0.25, 250 million tons) is included in the
revised assessment, to represent the worldwide median size porphyry copper mine (Singer et al.
2008).
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BUCKLEY RESPONSE: This is a major improvement in the assessment.
EPA FINAL RESPONSE: No response required.

A large part of the assessment provides information related to catastrophic potential system failures
such as tailings dam failures and pipeline ruptures. There is inadequate information on, and analysis
of, potential mitigation measures at the early stages of mine development, which would attempt to
reduce the impacts of mining activities on fish and water quality. The bulk of the document is
dedicated to evaluating the impacts of tailings dam failure on aquatic resources and yet in Chapter 4,
the assessment provides a probability of tailings dam failure at 1 in every 2,000 mine years.

EPA RESPONSE: Mitigation measures were included in the draft assessment and are more
clearly identified in the revision. Analysis of alternative mitigation measures would be part of a
permitting process and is outside the scope of this assessment. A discussion of compensatory
mitigation in the Bristol Bay watershed has been added as Appendix J in the revised assessment.

Although failures of a TSF might be rare, they do happen, their effects may be very damaging,
and they could be devastating to local communities; thus, the assessment evaluates what risks
might be evident should such an event occur. The revised assessment also expands the evaluation
of risks for some lesser magnitude, but higher probability, events.

BUCKLEY RESPONSE: The reorganization of the assessment improves the discussion about
when and where mitigation measures might enter the regulatory process and the addition of
several additional system failures brings more balance to the TSF failure analysis. The level of
detail on the TSF analysis still might present the reader with the sense that the impacts from
this type of system failure can be modeled or predicted beyond actuality.

EPA FINAL RESPONSE: No response required.

The assessment identifies the interconnectivity of groundwater, surface water, and fish habitat as
being a major component of the quality of the fishery in the watershed yet puts relatively little effort
into the analysis of the detailed relationships between groundwater, surface water, water quality, and
fish habitat, even though this is likely the most important factor in assessing the potential impacts of
mining activities on the fisheries in the watershed.

EPA RESPONSE: We lack the data to demonstrate this interconnectedness in a spatially and
temporally uniform manner, but do include examples of known points of high connectivity and
modeled locations of high groundwater-surface water interaction (Chapter 7).

BUCKLEY RESPONSE: The addition of Figure 7.14 improves the understanding of some of
these relationships. More effort could be put into bringing this information forward given its
importance to understanding the watershed and fish habitat.

EPA FINAL RESPONSE: We agree that Figure 7-14 provided useful information on
groundwater and fish habitat, but we have removed it from the final assessment. Figure 7-14 came
from a report (Wobus et al. 2012) that was coauthored by Dr. Ann Maest, which had been peer
reviewed for EPA by an independent review panel. Although the peer review supported the use of
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the information in Wobus et al. (2012), we have withdrawn this information and citations of
Wobus et al. (2012) because accusations of fraud in another matter against Dr. Maest led to
guestions concerning the potential for fraud in Wobus et al. (2012). This report was used only to
support our analyses, and its removal has not changed the assessment’s findings.

Additional mine scenarios and a more detailed investigation of the geomorphology, surface, and
groundwater hydrology and their relation to fish habitat would provide the reader with a more
accurate and more useful scope of analysis.

EPA RESPONSE: We now describe the broad geomorphic context for stream habitat in the
Nushagak and Kvichak River watersheds by characterizing gradient and watershed terrain
(Chapter 3). The revised scenarios include an additional mine size (representative of the worldwide
median size).The revision includes more failure scenarios (e.g., diesel pipeline failure, quantitative
water treatment failure, and refined seepage scenarios) and explains why these particular failure
scenarios were chosen.

BUCKLEY RESPONSE: The addition of the stream characterization in Chapter 3 and the
analysis of the 0.25 mine scenario are major improvements.

EPA FINAL RESPONSE: No response required.

Courtney Carothers, Ph.D.

Synopsis: EPA’s draft document examines the potential impacts of large-scale mining development
on the quality, quantity, and genetic diversity of salmonid fish species in the Nushagak River and
Kvichak River watersheds of Bristol Bay, Alaska. To the extent that both wildlife and Alaska Native
communities in the region depend upon salmonids, fish-mediated impacts to these other “endpoints
of interest” are also explored. A hypothetical mining scenario, informed by current exploration,
planning, and study in the Pebble deposit area, is described using minimum and maximum estimates
for mine production and includes the construction of a transportation corridor to Cook Inlet. Even in
the absence of any failures or accidents, construction and operation of such a mine would have
significant impacts to salmonids in stream systems proximate to the mine footprint with some related
impacts to wildlife and human communities. At least one or more accidents or failures are expected
to occur over the long lifetime of the mine. Immediate and long-term severe impacts to salmonids are
expected to occur with any significant failure, with relatedly pronounced impacts to wildlife and
Alaska Native communities in the region. Multiple mines in the region would amplify these impacts.

EPA RESPONSE: No change suggested or required.

General impressions: Overall, the main report is well-written and presents information in multiple
ways, including: narrative, conceptual models, images, figures, and tables. The report synthesizes a
large amount of information, much of which is described in detail in the report’s appendices. The
report highlights the unique characteristics of this watershed: incredibly productive and sustainable
salmon fisheries, relatively little large-scale modification of the natural environment, and active
subsistence-based indigenous cultures still occupying their homelands and many still using their
Native language. Making central these features of the watershed, the tone of the report suggests that
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some negative impacts to salmonids, wildlife, and Alaska Native cultures are necessarily expected to
accompany any large-scale mining development and operation in this region.

EPA RESPONSE: No change suggested or required.

The document should provide a clear articulation of the scope of human impacts considered in this
assessment. The main report considers only fish-mediated impacts to Alaska Native cultures. The
restriction of scope to only fish-mediated impacts should be further clarified. A host of social,
cultural, and economic impacts would accompany large-scale mining development in this region.
These direct and indirect human impacts, both positive and negative, were the focus of many public
comments on the EPA draft document, yet they fall outside of the scope of consideration in this
report. If the narrowed scope of fish-mediated impacts is justified, these other impacts should be
clearly identified as outside of the scope of this report. At times in the report (e.g., p. 5-77), these
other impacts are superficially mentioned. Unless a full treatment of these impacts is included
(including a presentation of a large literature explores these impacts internationally, e.g., Ballard and
Banks 2003), this cursory discussion should be removed. If maintained, the narrow scope should be
reiterated throughout the report to remind the reader that these larger human impacts are not
considered.

EPA RESPONSE: The scope of the assessment has been more clearly articulated in Chapter 2,
which also now contains an overview conceptual model diagram demonstrating which potential
sources, stressors, and responses associated with large-scale mining were considered outside of
scope. The fact that direct impacts to Alaska Native cultures are not within the scope of the
assessment does not imply that they will not occur or that they are unimportant, and this has been
clarified in Chapters 2 and 12.

The report should articulate more clearly why Alaska Native cultures are the only human groups
included in the assessment of fish-mediated human impacts. The report notes: “because...Alaska
Native cultures are intimately connected and dependent upon fish,...the culture and human welfare
of indigenous peoples, as affected by changes in the fisheries are additional endpoints of the
assessment” (ES-1-2). This suggests that the limitation of fish-mediated human considerations to
Alaska Native cultures is not due to government-to-government relationship between tribes and the
federal government, nor the special status afforded by environmental justice concerns, but rather
because of their close connections to, and dependence on fish. Arguably, other human groups also
have connections to fish and depend upon on salmon in this region in various ways, but are excluded
from analysis of potential impact in this report. This comment is not meant to detract from the
importance of the focus on Alaska Native cultures and the primarily indigenous communities in this
region for assessing fish-related impacts. Rather, the comment is made to suggest the inclusion of a
clear justification for this focus, or the broadening of scope to include other human groups who are
also connected to, and dependent upon, salmon in this region (e.g., substantial information on the
economic dimensions of salmon resources in this region is summarized in Appendix E, but little is
presented in the main report). Additionally, the assessment of fish-mediated effects to Alaska Native
cultures is primarily focused on subsistence fisheries. More discussion of the role of commercial
engagements in salmon fisheries (e.g., commercial harvesting, processing, recreational fishing
businesses and employment) in the watershed communities in this region would be helpful.
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EPA RESPONSE: We focused on the Alaska Native communities in response to the original
request we received from nine federally recognized tribal governments. The text (Chapter 12) has
been expanded to acknowledge the strong cultural ties of many non-Alaska Natives to the region,
and potential effects on all residents from loss of a subsistence way of life. However, the focus of
the assessment remains on effects on indigenous cultures. The importance of the commercial
fishery to the regional culture has been added to the text.

CAROTHERS RESPONSE: Comments here are addressed above in response to clarification
of scope in Section 1, Key Recommendations [Section 3.1 in this document].

EPA FINAL RESPONSE: See responses under previous section.

Dennis D. Dauble, Ph.D.

Overall, the main report and each of the accompanying appendices were well written. | was unable to
identify major inaccuracies or bias in the material as presented. There were shortcomings in the main
report, however. For example, some topics would benefit by being expanded (Sections 5.6 and 8.7),
while others have more detail than appeared necessary (Section 6.1). The assessment effectively
addressed three appropriate time periods: (1) operation, (2) post-closure, and (3) perpetuity. Potential
effects are bounded by a minimum and maximum mine size, which is also appropriate. Inclusion of
inference by analogy strengthened the conclusions reached in the assessment and helped validate
results obtained from model predictions.

EPA RESPONSE: Previous Section 5.6 (wildlife and culture) has now been expanded and treated
as a stand-alone chapter (Chapter 12). The summary of risks from the mine scenarios (previous
Section 8.7, now Chapter 14) has been expanded to include fish-mediated risks to wildlife and
culture, and more numerical results are included.

DAUBLE RESPONSE: These changes are all improvements to the May 2012 Draft
Assessment. Each chapter now begins with a clear description of what it includes. On a more
editorial note, Chapters 7, 8, 11, 12, and 14 begin with an overview of what follows, but have no
heading. In contrast, Chapters 9 and 13 begin with an Introduction or Overview heading.
These differences may have been due to different authors and different writing styles.

EPA FINAL RESPONSE: The introductory sections of Chapters 9 and 13 have been reorganized
to match the other chapters.

Most figures and tables were useful. The conceptual models and accompanying illustrations of
potential habitat effects (Figs 3-2A and C) are important because they provide a view of complicated
pathways and relationships among potential activities and environmental attributes. However, these
relationships are not revisited in any detail later in the document. | recommend discussing the
conceptual models in more detail in the main report (Section 3.6) and summary section in Chapter 8.

EPA RESPONSE: Additional information on the use of conceptual models throughout the
assessment has been incorporated into Chapter 2. The more comprehensive conceptual models
presented in Chapter 6 (previously in Chapter 3) have been broken into their relevant component
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parts throughout the risk analysis and characterization chapters, to better frame the specific
pathways addressed in each chapter.

DAUBLE RESPONSE: Having separate (and less complicated) conceptual models relevant to
specific risk scenarios is an improvement.

EPA FINAL RESPONSE: No response required.

The Integrated Risk Assessment (Chapter 8) did a creditable job of summarizing habitat losses and
risks from mine operations. What is missing, however, are quantitative descriptions of habitat lost
relative to total habitat available in the larger watershed and individual systems. Habitat loss should
be further discussed in terms of salmonid life stage and productivity (i.e., not all stream miles are
equal).

EPA RESPONSE: Unfortunately, no salmon habitat characterization is available for the region.
The State of Alaska has not even identified all anadromous streams in the region. Productivity
data are not available, even for the streams studied by the Pebble Limited Partnership. However,
the revised Chapter 14 contains tables summarizing habitat loss in stream lengths and wetland
areas.

DAUBLE RESPONSE: My question may have been misinterpreted (or poorly worded). What |
found in the revised Draft Assessment is @ much improved description of habitat use by
salmonids of concern, including stream miles and locations for both spawning and rearing
(where known). I did not expect that habitat information was available for the entire
watershed. There was some information on productivity in terms of the range of returning
adults.

EPA FINAL RESPONSE: No response required.

If anything, the conclusions could be strengthened. The summary of uncertainties and limitations
(Section 8.5) dwells on things that “could not be quantified” due to lack of information, model
limitations, or insufficient resources. Thus, this reader was left somewhat in limbo as to the potential
magnitude of effects from mining activities. (Note that this “neutral voice” is carried throughout the
Executive Summary). Many people might interpret such statements of uncertainty as no proven
effect. My point is that probable environmental consequences of mining activities are much greater
than this report alludes to, given that consequences are likely, even if their magnitude is “uncertain.”

EPA RESPONSE: We use a neutral voice throughout the document to convey the neutral
scientific perspective of this scientific assessment. We tried to convey the qualitative likelihood of
occurrence when quantitative probabilities were not obtainable. This section has been edited in
Chapter 14 of the revised draft to make the relationship between uncertainty and probability of
occurrence clearer.

DAUBLE RESPONSE: I am content with changes made to Chapter 14.

EPA FINAL RESPONSE: No response required.
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Section 8.7 is perhaps the most important section of the report. It should be comprehensive, i.e.,
cover all resources and be more quantitative. Missing from the summary were impacts on wildlife,
human culture, resident fish, and other ecological resources. Essential details from Appendices A, C,
E, F, and I, for example, could be synthesized and moved into the main report.

EPA RESPONSE: The summary of risks from the mine scenarios (Chapter 14 in the revised draft)
has been expanded to include fish-mediated risks to wildlife and culture and more numerical
results.

DAUBLE RESPONSE: Chapter 14 is a much improved version of what was formerly in
Chapter 8.

EPA FINAL RESPONSE: No response required.

Gordon H. Reeves, Ph.D.

The purpose of the report is unclear, which makes it difficult to assess. The report focused on the
potential impact of a hypothetical mine on salmon and salmon habitat in two watersheds in Bristol
Bay, AK. However, it is not clear whether the analysis was intended to be a case study of the
potential impacts of a hypothetical mine under the various scenarios presented or whether the intent
was to develop a framework for assessing mining scenarios. These are two very different objectives,
which makes it critical that the purpose be clearly stated in the beginning of the document so that
reviewers and others understand the purpose of the document. There certainly was much confusion
among members of the review panel and the people who commented on the report because of this.

EPA RESPONSE: We have clarified the purpose of the assessment in Chapters 1 and 2.

I think that the credibility of the report could be improved substantially if the analyses were
formalized and more clearly articulated and defined. The authors could consider using a decision
support process, such as a Bayesian approach (see Marcot, B.G., J.D. Steventon, G.D. Sutherland,
and R.K. McCann. 2006. Guidelines for developing and updating Bayesian belief networks applied
to ecological modeling and conservation. Canadian Journal of Forest Research 36: 3063-3074). This
would provide more transparency to any analysis and allow others to better understand how results
and conclusions were derived. Also, it would identify critical relations that should be considered and
provide insight about the consequences of not considering them. This will undoubtedly take
additional time and effort, but I believe it would be well worthwhile. Examples of where such
analysis has been done are in: (1) Armstrup et al. 2008. A Bayesian Network Modeling Approach to
Forecasting the 21% Century Worldwide Status of Polar Bears. Pages 213-268. In E.T. DeWeaver et
al., editors. Artic Sea Ice Decline: Observations, Projections, Mechanisms, and Implications.
Geophysical Monograph 180. American Geophysical Union, Washington, D.C.; and (2) Lee, D.C. et
al. 1997. Broadscale Assessment of Aquatic Species and Habitats. Vol. 111, Chapter 4. U.S. Forest
Service, General Technical Report PNW-GTR-405. Portland, Oregon.

EPA RESPONSE: Creating a Bayesian Belief Network would require that the Agency convene
experts to subjectively estimate the probabilities of each transition in the conceptual models. In
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contrast, this assessment is intended to elucidate the risks from potential mining based on
available data and analyses of those data.

I thought one of the strongest aspects of the report were the conceptual diagrams of relations between
the various aspects of the development and operation of a mine and the components of the ecosystem
that influence salmon and their habitat (Chapter 3). These diagrams show the components of the
ecosystem, the relation among them, and how mine impacts could potentially influence given parts of
the ecosystem directly or indirectly as a result of cascading effects. They are a good first step in
developing a decision support framework, as suggested in the previous paragraph. There was,
however, little discussion about them in the text and it was not clear if or how they were used or
considered in the analyses. The authors should, at the very least, clearly identify which parts of the
networks were considered and why these particular avenues were pursued and others were not. This
would provide additional insights into potential limitations of the analyses and results.

EPA RESPONSE: The more comprehensive conceptual models presented in Chapter 6 (previously
in Chapter 3) have been broken into their relevant component parts throughout the risk analysis
and characterization chapters, to better frame the specific pathways addressed in each chapter.

If this was a case study, the report appeared to have considered available literature and reports on all
aspects of the mine, its operation and the parameters that could be affected by it. I am not familiar
with this literature so it is not possible for me to comment on the adequacy of the literature and
reports considered. Assumptions about the location and operation of the mine seemed reasonable and
the authors clearly articulated limitations of available data and other information concerning the
mine’s location and operation. | found the consideration of the mine during the various phases of
development and operation and the discussion about potential development of other mines in the area
particularly insightful. Inclusion of experiences from other mining operations was also helpful in
understanding the conclusions about potential impacts of the mine and its operation over time.
Additionally, the consideration of the potential development of other mines in the area was
particularly insightful and provided a good picture, albeit not in depth, of potential cumulative effects
on aquatic resources in the Bristol Bay area.

EPA RESPONSE: No changes suggested or required.

Parts of the report on the ecology of fish and aquatic ecosystems, road, and culverts — topics that I am
familiar with — were covered very well and the conclusions about potential impacts of the mine and
its operation generally seemed justified. The authors presented available data and information on fish
distribution and abundance relative to the presumed location of the various components of the mine
operation. Their analyses were appropriate but rather cursory, which is not unexpected given the
restrictions of time and available data. However, there are some additional considerations and
analyses that could be done, which I think would improve the report. I identify these in answers to
specific charge questions. Limitations of the results were readily acknowledged. However, as
mentioned above, there are additional limitations that resulted from only considering selected
potential avenues of impacts. These should be discussed in the revision.
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EPA RESPONSE: The discussion of scope (Chapter 2), endpoints (Chapter 5), and uncertainties
(throughout the risk analysis and characterization chapters) has been expanded in the revised
assessment.

The authors do a good job of summarizing the scientific literature on salmon ecosystems, roads, and
culverts. Most of this is from studies in areas outside of Bristol Bay. Interpretations of the findings
were accurate. However, there was no discussion about potential limitations on the application of the
studies to the area being considered. For example, Furniss et al. (1991) deals with roads in forest and
rangeland settings. These are very different environments than Bristol Bay, which suggests that road
impacts will likely differ. Much attention is given to “headwater streams” and their ecological
importance (p. 5-19 — 5-21). Headwater streams for the area of consideration need to be defined so
that appropriateness of the application of the literature can be better judged.

EPA RESPONSE: Headwater streams in the study area are now more fully described (Chapter 7).
Because the potential mining described in the assessment would take place in an undeveloped
area, much of the literature is necessarily from areas outside of Bristol Bay. However, to the extent
possible we used examples from representative environments. With respect to Furniss et al. (1991),
though it focuses on forest and rangeland roads, it is a seminal publication on the potential effects
of roads, particularly as they relate to salmon. The general conclusions of that paper should be
applicable to the transportation corridor described in the assessment.

REEVES RESPONSE: | agree that Furniss et al. (1991) is a seminal paper on roads and their
impacts on aquatic organisms and ecosystems. However, it deals with forest roads that are
much different in many ways from the roads considered in this assessment. The differences
should be made more explicit. Also, you should look at Lee et al. (1997 USDA Forest Service
Gen. Tech. Report. PNW-GTR-405, vol. 111 pp. 1057-1713) for additional potential impacts of
roads. Again, this pertains to forest roads and limitation of the application to Bristol Bay
should be acknowledged.

EPA FINAL RESPONSE: The information in Furniss et al. (1991) pertains specifically to
salmon, and the general conclusions of that paper should be applicable to the transportation
corridor proposed in the assessment. As suggested by the commenter, we acknowledge in the final
assessment that forest roads differ from mining roads and provide some clarifying text on this. We
also note that forested vegetation types represent 68% of the potential transportation corridor area,
and that culvert failure frequencies cited in the assessment are from modern roads, are not
restricted to forest roads, and represent the most relevant data available (Section 10.3.2.3). We also
examined Lee et al. (1997). It contained useful information on potential impacts of roads (largely
forest roads), but because much of this information had already been retrieved from other
publications we did not cite it.

A major component that is missing from the report is consideration of the potential impacts of
climate change. Climate change is identified as a factor in the conceptual model of potential habitat
and water quality effects associated with mine accidents and catastrophic failures (Fig. 3-2D).
However, | believe that it is a key factor that will have influence in all aspects of the assessment, not
just failures and natural disturbance events (Fig. 3-2C). It needs to be considered in other aspects,
such as water quality and availability. Climate change should also be included in any analysis
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because it will be critical to build it into any monitoring program that is developed in order to be able
to differentiate its impact on salmon and their habitat from potential impacts of the mine.

EPA RESPONSE: Climate change projections and potential impacts are now included in Chapter
3 (Section 3.8). It is mentioned as an important external factor in the risk analyses presented in
Chapters 7, 9, and 10, and the issue is summarized in Box 14-2.

Charles W. Slaughter, Ph.D.

The Assessment (Volume 1 — Main Report) provides a fairly comprehensive review of fisheries-
driven issues, from the perspective of salmonids. Appendices (Volumes 2 and 3) are very
informative. The high significance of the Bristol Bay watershed, specifically of the Nushagak and
Kvichak river systems, for commercial fisheries on the global scale and for sport and subsistence
fisheries at the regional and local scales, was appropriately described.

EPA RESPONSE: No changes suggested or required.
SLAUGHTER RESPONSE: OK.
EPA FINAL RESPONSE: No response required.

The potential risks and impacts are fairly and succinctly stated. Given the extremely long-term nature
of the projected Pebble project, and the irreversible changes which would be imposed to the region,
the risks seem, if anything, understated. | attribute this to the decision to focus this Assessment on
salmon and anadromous fisheries, with less attention on “salmon-mediated” impacts — i.e., effects on
indigenous culture, on wildlife other than salmon, etc.

EPA RESPONSE: No changes suggested or required.
SLAUGHTER RESPONSE: OK.
EPA FINAL RESPONSE: No response required.

Chapter 2 (Characterization of Current Condition) provides only a superficial overview of the
landscape of the Bristol Bay watersheds; a reader would preferably have access to Wahrhaftig (1965)
or Selkregg (1976), as only two (relatively dated) suggestions, to gain a more comprehensive
understanding of the region.

EPA RESPONSE: Additional information on the physical environment of the region (e.g.,
geology, vegetation, etc.), along with an expanded treatment of the regional landscape, has been
incorporated into Chapter 3 (e.g., Figures 3-4 through 3-7). Chapter 3 also includes the suggested
citations.

SLAUGHTER RESPONSE: Chapter 3 is a great improvement. The detailed maps and
discussions of the physiographic setting, hydrologic landscapes, aquatic habitats, water quality,
seismicity, and existing development of the region are comprehensive and informative.
Explanation of methodology, as in Box 3.1, Box 3.3, and throughout the entire document, is
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very helpful. This chapter now allows a reader to gain a more realistic understanding of the
Bristol Bay watershed setting.

EPA FINAL RESPONSE: No response required.

The “Water Management” section (4.3.7) seems cursory, highly generalized, and optimistic.
Statements such as “uncontrolled runoff would be eliminated”; “water from these upstream reaches
would be diverted around and downstream of the mine where practicable”; and
“Precipitation...would be collected and stored...” do not indicate actual (proposed) practices or
techniques, nor inspire confidence that actual runoff events during “normal’” conditions, let alone
during hydrologic extremes (such as a rain-on-snow event with underlying soils still frozen), would
be planned for or actually managed adequately.

EPA RESPONSE: Water management measures are more clearly described and discussed in
Section 6.1.2.5 of the revised draft, and in sub-sections for the mine components in the scenarios.
The assessment no longer contains a no failure scenario, so complete water collection is not
longer assumed. Rather, standard and common practices are incorporated.

SLAUGHTER RESPONSE: The revised Section 6.1.2.5 does provide a better discussion of
water handling. Since this is all hypothetical, we must accept such statements as “If
contaminated groundwater was detected, monitoring wells would be converted to collection
wells or new recovery wells would be installed, and water from the well field would be pumped
back into the TSF or treated and released to stream channels.” (p. 6-12). Easier said than done!

The last sentence on p. 6-13 states “Runoff at the port site would be pumped to the mine site in
the return water pipeline, contributing to the mine’s water supply and avoiding the need for
treatment at the port.” What runoff at the port site is being considered — surface runoff from
impervious surfaces at the port itself? Or does this suggest that streamflow at or in the general
vicinity of the port would be captured and utilized to augment water supply at the mine? If the
latter, then a separate evaluation of hydrologic resources, and permitting, would be necessary.

EPA FINAL RESPONSE: The sentence refers to runoff from disturbed areas at the port site.

Para. 6.2.2.3 — The generality that water released to streams “would comply with permitted
discharge requirements”, but may differ from “natural stream water” in actual characteristics,
locale, rates, or timing, would not be reassuring to issues of salmon sustainability — based on
information provided elsewhere in the assessment concerning extreme sensitivity of salmon
(and other organisms) to seemingly minor or very localized water characteristics.

EPA FINAL RESPONSE: The effects of chemicals are discussed in Chapter 8. However, we know
of no method for determining whether a particular change in water chemistry would result in
changes in stream fidelity of returning salmon.

Para. 6.2.2.3 — The last sentence summarizes percentage of water to be reintroduced to
streams; it would also be appropriate to emphasize that this envisions LOSS of 26%, 60%, and
30% of total flows under the three scenarios.
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EPA FINAL RESPONSE: Chapter 7 deals with the conversion of these losses to streamflow after
accounting for other demands and sources; it would not be appropriate to make these
generalizations.

Perhaps | missed it, but | found no acknowledgment of the potential presence of or consequences of
perennially frozen soils — permafrost — in the Bristol Bay watershed, or more specifically in the
Pebble ore deposit locale or the proposed transportation corridor. Selkregg (1976), Fig. 136, shows
soils of the Pebble locale as INT/2g, INT/1g — HYP, or SOU/2g-HYP — that is, well-drained gravelly
soils (INT) or well-drained acidic soils (SOU) with interspersed peaty, poorly-drained shallow
discontinuous permafrost. There is abundant literature on the influence of permafrost on engineered
structures, roads, hydrology, etc. Even if the bulk of the terrain involved in the proposed Pebble
mine, road and infrastructure project is founded on well-drained gravelly soils, any interspersed
permafrost-underlain terrain can prove problematic in terms of landscape stability, potential erosion,
and consequent structural, engineering, hydrologic and water quality issues. See Specific
Observations for a few suggested references in.

EPA RESPONSE: We have expanded our characterization of the soils and permafrost distribution
in the Bristol Bay watershed in Chapter 3 of the revised assessment. As part of this expansion, we
summarize the nature and distribution of permafrost by physiographic region.

SLAUGHTER RESPONSE: The inclusion of detailed maps and information from Selkregg
(1974) is appreciated. Figure 3.4 now acknowledges the possibility of isolated permafrost
presence in both the Pebble locale and through the entire proposed transportation corridor.

Note that the presence of perennially frozen ground (permafrost) is not necessarily detrimental
to construction; fine-grained (silts) high ice content frozen soils pose major problems, but
coarse-grained soils with low frozen water content can be stable upon thawing.

EPA FINAL RESPONSE: No response required.

While there is extensive discussion of a proposed transportation corridor, there was no mention of
construction of a major airfield. A project of this magnitude would undoubtedly require development
of a facility in close proximity to the mine(s) capable of handling C130 and commercial jet passenger
and cargo traffic, at least to the 737 class, if not 747. | don’t know what the footprint for such an
airfield would be, but it would be substantial, and with requisite roads, fuel handling, etc., would be a
major project in itself. This would seem to be a logical component of a comprehensive assessment of
the potential Pebble project.

EPA RESPONSE: The scope of the assessment has been clarified in Chapter 2, and construction
and operation of a new airport is considered outside the scope of the assessment. We would expect
that a full evaluation of any future mining permit applications and subsequent National
Environmental Policy Act Environmental Impact Statements would consider these effects if a new
airport is proposed.

SLAUGHTER RESPONSE: Again — if this assessment does not or cannot address the full suite
of probable consequences of the PLP project, what agency or entity does have that
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responsibility? Is this just putting off the responsibility for truly comprehensive evaluation to
(presumed) future NEPA review?

EPA FINAL RESPONSE: If the Pebble Limited Partnership decides to move forward with a
proposed mine, it would need to apply for a Clean Water Act Section 404 permit from the U.S.
Army Corp of Engineers (among other permits). Any permit decision by the U.S. Army Corp of
Engineers would need to comply with the National Environmental Policy Act, and a project of this
scope would presumably require development of an Environmental Impact Statement.

As noted in the Executive Summary, the Assessment does NOT address several major components of
the (hypothetical) Pebble project, including electrical generation and transmission, a deep-water port,
or “secondary development” and associated infrastructure which would follow an initial mining
project. A truly comprehensive analysis should incorporate full analysis of these aspects. This
Assessment is thus inadequate in terms of considering potential broader consequences for the Bristol
Bay watershed system.

EPA RESPONSE: The scope of the assessment has been clarified in Chapter 2, and we have
stated throughout the text that areas outside of scope may also be important factors.

SLAUGHTER RESPONSE: Again - if this assessment does not or cannot address the full suite
of probable consequences of the PLP project, is this just putting off the responsibility for truly
comprehensive evaluation to (presumed) future NEPA review?

EPA FINAL RESPONSE: See response to previous comment.

John D. Stednick, Ph.D.

The purpose of the document is not clearly stated in either the Executive Summary or the
Introduction. Need to specifically identify the document as an environmental risk assessment. There
is a misconception that it is a CWA Section 404(c) review, rather than an environmental risk
assessment. The document should have the utility to inform future users of the risk to the watershed
resources from mining activities in the watershed. The assessment can be used by others for decision
making purposes, and includes current and appropriate methodologies for all identified stressors,
such that study results can be duplicated. And all stressors are evaluated to a similar level of detail.

EPA RESPONSE: Additional information on both the purpose of the assessment and ecological
risk assessment (ERA) in general has been added to Chapters 1 and 2, as well as the Executive
Summary. Section 1.2 includes information about the use of the assessment. The assessment has
been reorganized into two major sections (problem formulation, risk analysis and
characterization) to clarify where different chapters fall in the typical ERA process.

The document characterizes the potential environmental effects of an open pit mine over a copper
porphyry complex in southwest Alaska using a hypothetical mine design based on similar ore
deposits and mine complexes elsewhere. Proposed mine activity has been identified by the Pebble
Limited Partnership though Northern Minerals Dynasty and should be cited to improve applicability
of the risk assessment. Furthermore, a wider range of mining scenarios should be developed and
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analyzed for environmental risk assessment. Environmental consequences were estimated by the
environmental risk assessment model approach for both ‘no-failure’ and “failure’ scenarios. The
Executive Summary concluded that the effects of mine development resulted in significant salmon
habitat losses. Potential effects on other aquatic species were not identified. The assessment
evaluated environmental risks under the development and closure scenarios using large catastrophic
events and did not include smaller, yet more frequent excursions or system failures. Nor did the
assessment look at the full range of mine development scenarios, specifically what are the risks
associated with a smaller underground operation?

EPA RESPONSE: The assessment used the Pebble deposit and its characteristics, as described by
Northern Dynasty Minerals in the Ghaffari et al. (2011) report. That report is cited extensively in
both the original review draft and the revision. A median-sized mine (based on worldwide mine
sizes) has been added to the scenarios in the revised assessment. Because the number of potential
failures is extremely large, it is necessary to choose a representative set of failure scenarios. The
final document includes more failure scenarios (e.g., diesel pipeline failure, quantitative water
treatment failure, and refined seepage scenarios) and explains why the particular failure scenarios
were chosen. Underground mining is a potential for any mining site that has high-quality ore
located at depth, but sources of potential impact considered in scope for the assessment would be
common for either a surface or an underground mine (e.g., water withdrawal, tailings dam
failure, water treatment failure, seepage, etc).

The conclusions of the Executive Summary are strongly worded (e.g., pages ES 13 to 24), yet the
uncertainties presented later in the report make the strong conclusions tenuous. An expanded
discussion of uncertainties and limitations may temper those ‘conclusions.’

EPA RESPONSE: Each risk analysis chapter of the revised assessment now includes an
uncertainty section. The Executive Summary has been rewritten to reflect the revised assessment
text.

Site characterization/description of current conditions is too brief. More information is needed for a
full site characterization. Any reader unfamiliar with the setting would not fully understand the
physical, biological, or ecological inventories and linkages in the study area. The risk assessment of
failure and no failure are covered in Chapters 5 and 6 with varying levels of detail and substantiation
of conclusions. Statements like “salmon is important in the human diet, thus a salmon loss affects
human health” seem like a weak argument, especially when additional information in the appendix
suggests a larger effect.

EPA RESPONSE: Additional information on the region’s physical environment has been added to
Chapter 3 (e.g., Figures 3-4 through 3-7), and additional information on the region’s biological
communities from Appendices A through C has been incorporated into the main text. The purpose
of the appendices—to provide the detailed background characterization necessary for the
ecological risk assessment—nhas also been clarified in Chapter 2.

The Pebble Limited Partnership has a large environmental baseline database (EBD), but does not
appear to be cited or used. Justification for the inclusion or exclusion of these data should be made.
Reference is often made to various data, but these data were not presented.
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EPA RESPONSE: The Pebble Limited Partnership’s (PLP’s) EBD was used and cited more than
70 times in the original draft and even more in the revised assessment. Data from the PLP EBD
concerning hydrology, water quality, and biology of the streams on the site and along the
transportation corridor have been extensively incorporated into the assessment in the analyses in
Chapters7 through 11. However, to the extent possible, the assessment relies on peer-reviewed
literature.

Review and revise the water balance section, which would include: 1) generating a diagram or
conceptual figure similar to page 3-7 to illustrate the potential effects of mine construction and
operation on surface and groundwater hydrology; 2) developing a quantitative water balance for
surface and groundwater resources; 3) incorporating seasonality (especially assessing the role of
frozen soil); 4) identifying hydrologic processes and their associated values (e.g., mm/yr) for each
component of the water balance in time and space, and then incorporating into a landscape
characterization; 5) demonstrating the interconnectedness of groundwater, surface water, and the
importance to fish habitat and stream productivity; 6) evaluating the influence of global climate
change on these hydrologic processes and rates; and 7) using this characterization demonstrate the
expected hydrologic modification associated with the mine scenarios and infrastructure development
and closure scenarios.

EPA RESPONSE:

1) We included schematics to illustrate potential effects of mine construction and operation of
surface hydrology, including effects via groundwater changes (e.g., Figure 6-5, Figures 6-8
through 6-10).

2) Our water balance focuses on surface water hydrology (including interactions with
groundwater). A comprehensive groundwater hydrology water balance is beyond the scope of the
assessment.

3) The core of our analyses is an annual water balance, but we have maintained the simple
approach to seasonality used in the first draft of the assessment.

4) We have adopted a basic approach to representing the dominant hydrologic processes at the
mine site; a comprehensive representation of all hydrologic processes is beyond the scope of this
assessment.

5) Throughout the assessment, we have identified and quantified the interconnectedness of
surface water, groundwater, and their importance to fish habitat and stream productivity.

6) A section on potential climate change effects has been added to Chapter 3.

7) We have used our updated water balance and hydrologic modeling approaches to estimate
expected responses of mine scenarios, infrastructure development and closure scenarios.

One common theme that emerged from the public comment session during the peer review meeting
in Anchorage, AK was the questioning of the document timing, from draft release to the public
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comment period to the unannounced completion of a final document. These concerns should be
addressed in the new document.

EPA RESPONSE: This type of contextual information is not directly relevant to the ecological
risk assessment, but clarification of the timing and use of the assessment has been included in
Chapter 1.

Roy A. Stein, Ph.D.

Accuracy of Presentation. Overall, | was pleased with the accuracy of the presentation. Typically,
peer-reviewed citations to the scientific literature were cited as supportive documentation for most all
of the factual information (though the well-developed appendices, e.g., Appendix E: Economics;
Appendix I: Mitigation, could be used to far better advantage, see below). Unfortunately, in the main
report, many data are missing, especially with regard to salmonid populations, their diversity (both
across species wand within species across populations), their relative population sizes, their
distribution across the watershed, their vital rates (i.e., recruitment, growth, and survival across life
stages), and to what extent the Pebble Mine and its associated activities will reduce these populations
(for there is no question they will indeed be reduced through both the mine footprint and all allied
operations in the drainage), both through impacts on individual populations and the overall
production of salmonids (and other fishes) in the Bristol Bay watershed.

EPA RESPONSE: We now include figures showing reported salmon species distributions and
salmon diversity by HUC-12 watersheds across the Nushagak and Kvichak River watersheds
(Figures 5-3 through 5-8). Information on population sizes and vital rates are limited for the
region, but are reported where known. Due to lack of comprehensive estimates of limiting factors
across the impacted watersheds, population-level effects could not be quantitatively estimated
except for the most severe cases, where total losses of runs could be reasonably assumed.

Whereas | am relatively confident about accuracy of the fisheries information included, I cannot
comment in detail regarding the accuracy of the mining information or impacts on the Native
Alaskan cultures (though the impact of the mine on this culture was confined to fish-mediated
effects). That a Native Alaskan culture 4,000 years old is in jeopardy bothers me greatly; might this
complete subsistence way of life in the Bristol Bay watershed be eliminated with the exploitation of
the copper via open-pit mining? In turn, what impacts might there be on subsistence users, other than
Native Alaskans? Even though these sections seemed reasonably well presented (with caveats above)
and appropriately supported with citations, they do lie beyond my expertise.

EPA RESPONSE: No changes suggested or required.

My concerns about the document revolve around issues that were not considered, i.e., Global Climate
Change, “In Perpetuity” issues, groundwater-surface water exchange issues (owing to missing
information), impacts of Routine Mine Operations in a more realistic setting, the seemingly undue
influence on a failure of the Tailings Storage Facility, and other somewhat more minor issues (see
comments below). With any revision, the authors should include this information by eliminating
redundancy (see below), thereby not increasing document length.
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EPA RESPONSE: We have thoroughly revised our approach to quantifying hydrologic responses
to the mine scenarios. We explicitly include groundwater-mitigated effects on surface waters.
Climate change projections and potential impacts are now included in Chapter 3 (Section 3.8), and
are considered as important external factors in the risk analyses as summarized in Box 14-2. See
responses to the commenter’s specific comments and to Dr. Stednick’s hydrologic comments
below.

Clarity of Presentation. Generally speaking, | believe that the writing was intelligent, reasonably
insightful, and, more specifically, on task. One significant criticism with regard to the presentation
revolves around the organization of the document. As detailed below, the organizational scheme lent
itself to redundancy, from the Introduction through the various chapters to the Integrated Risks
Characterization chapter. Owing to this redundancy, the report is likely too long by about 20% and
any revision and shortening should serve to improve its impact on readers.

EPA RESPONSE: The assessment has been reorganized to eliminate redundancy and help clarify
the structure of the document.

The conceptual block and arrow diagrams (pages 3-7 to 3-11) were quite instructive. They nicely
demonstrate the interactions that occur within this mining scenario. The main report would be much
improved if text were to review this set of interactions. Clearly, a tremendous amount of time, effort,
and thought went into generating these diagrams and it is indeed a true shortcoming of the main
report that essentially no text was spent stepping through these diagrams.

EPA RESPONSE: Additional information on the use of conceptual models in the assessment has
been incorporated into Chapter 2. The more comprehensive conceptual models presented in
Chapter 6 (previously in Chapter 3) have been broken into their relevant component parts
throughout the risk analysis and characterization chapters, to better frame the specific pathways
addressed in each chapter. Additional conceptual models considering impacts on wildlife, Alaska
Native populations, and cumulative effects of multiple mines have been added to Chapters 12 and
13.

Soundness of Conclusions. The conclusions were well supported, where there were published data to
support them. Many statements that could be interpreted as conclusions were often more qualitative
than desirable in a review document such as this one, owing to the lack of information (percent of
salmonids lost owing to routine mine operations, impacts of mining and the transportation corridor
on wetlands, extent of groundwater-surface water disruptions, just to name a few). Consequently, the
soundness of the conclusions are somewhat compromised by a lack of information.

EPA RESPONSE: No changes suggested or required.

In addition, what would aid readers is a succinct statement of the purpose (risk assessment? impact
on water quality and then through to fishes and beyond? etc.) and scope (relatively narrow impact of
the mine on salmonids and ripple effects out from there) of the document early in the initial chapter.
In so doing, both reviewers and readers will be informed as to the direction of the document and thus
better informed as they move through the document.
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EPA RESPONSE: Additional information on both the purpose of the assessment and ecological
risk assessment in general has been added to Chapters 1 and 2, as well as the Executive Summary.

Finally, a portion of the public testimony complained about the process, specifically about the time
allowed for document review, the data reviewed, the validity of the hypothetical mine, etc. Though |
found most all comments to be somewhat disingenuous, I still would offer the following advice:
Provide a section upfront that deals with process issues surrounding the review, i.e., explaining the
constraints under which EPA was operating; without a section like this, complaints, such as those
described above (coming from just one segment of the public), will go unanswered.

EPA RESPONSE: Chapters 1 and 2 now clarify the purpose of the assessment and document how
public participation was incorporated into the process (e.g., Box 1-1).

William A. Stubblefield, Ph.D.

The document, “An Assessment Of Potential Mining Impacts on Salmon Ecosystems of Bristol Bay,
Alaska,” is a well-written, comprehensive document that employs a risk assessment-type approach to
an a priori evaluation of potential environmental effects on the ecosystem and potential receptor
species (e.g., salmon) that may be affected by a potential copper mine located in the Bristol Bay area
of Alaska. This document is somewhat unique, in that no actual mine has been proposed at the
location and few site- or project-specific data are available. Therefore, no specific information about
development plans and potential operational and closure activities associated with the mine are
available. Rather, the authors have attempted to develop a hypothetical mine and attempted to assess
possible environmental effects associated with mine development, operation, and closure. Although
interesting, the potential reality of the assessment is somewhat questionable. It is also unclear why
EPA undertook this evaluation, given that a more realistic assessment could probably have been
conducted once an actual mine was proposed and greater detail about operational parameters
available. The approach taken in the document attempted to be comprehensive and evaluated a
variety of scenarios that may affect aquatic resources in the Bristol Bay region. Given the importance
of salmon populations in the area, both from a financial and societal perspective, it is important that a
comprehensive evaluation of potential environmental effects associated with mine development and
operations be conducted. The authors have attempted to conduct such a comprehensive evaluation
and have attempted to quantify (to the extent possible) the probability of adverse effects occurring.
Implementation of this approach is proper, and with the correct data, can provide a comprehensive
evaluation of potential environmental effects. Unfortunately, because of the hypothetical nature of
the approach employed, the uncertainty associated with the assessment, and therefore the utility of
the assessment, is questionable.

EPA RESPONSE: We respectfully disagree that the hypothetical nature of the approach
compromises the utility of the assessment. All mining plans are hypothetical. They change in
response to the results of assessments, regulatory requirements, public input, and unforeseen
conditions and events. They cease to be hypothetical only after the mine is closed. At every step in
the process, assessments of the current plan are useful even though plans will change. This
assessment is based largely on a preliminary plan, published by Northern Dynasty Minerals
(Ghaffari et al. 2011). Although layout of mining components in a future mine plan may differ
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somewhat from the preliminary plan or the assessment scenarios, the main components of mining
would remain the same for open-pit mining (and underground mining would face the same waste
issues).

STUBBLEFIELD RESPONSE: It would appear that on this topic the reviewer and the US
EPA authors are likely to continue to disagree. The hypothetical nature of the approach
presented in the original assessment document was sufficiently vague to the degree of
confidence in the assessment may limit its utility to risk decision-makers due to the high degree
of uncertainty associated with the evaluation. By increasing the information upon which
environmental exposure concentrations and environmental effects concentrations are estimated
and taking into account site-specific environmental conditions, a more robust assessment with
less uncertainty can be developed. This does not suggest that the original “screening level”
approach has no utility; it merely suggests that the degree of uncertainty associated with the
assessment may not have been sufficient to provide risk decision-makers with sufficient
information upon which to make long-term project decisions.

EPA FINAL RESPONSE: The purpose of the assessment is to determine the significance of the
region’s ecological resources and evaluate potential impacts of large-scale mining on these
resources. We believe that the assessment has met these goals and provides sufficient technical
information and analyses to inform future decision making.

A variety of uncertainties and data needs were identified as a result of this effort and this alone may
provide sufficient value to justify the document and approach. For example, the authors note that
there is not an abundance of chronic toxicity data considered in deriving the EPA’s ambient water
quality criteria for copper and that there is an uncertainty associated with whether the biotic ligand
model (BLM) adequately protects species of concern in Bristol Bay. It would seem appropriate for
EPA (perhaps in concert with industry) to develop the data to improve our understanding of copper
toxicity and to ensure that regulatory standards are, in fact, appropriate for their intended use. A
substantial body of data evaluating copper chronic toxicity has been developed by the copper
industry as a result of regulatory requirements driven by the European REACH regulations. It may be
beneficial for EPA to examine these data, thus resulting in a reduction in any uncertainty associated
with the evaluation of environmentally acceptable metals concentrations. It should also be noted that
similar datasets and biotic ligand models exist for number of other metals that may be of concern at
the Bristol Bay site.

EPA RESPONSE: We have examined the EU’s 2008 Voluntary Risk Assessment of Copper (the
relevant REACH document). Although they do derive a chronic species sensitivity distribution, it is
because of the way they include and aggregate data, rather than the generation of new data. In
particular, they have no data for sensitive aquatic insects, so the EU does not resolve that problem.
The BLM was used for copper because copper is the contaminant of greatest concern and because
the copper BLM has been approved by EPA’s Office of Water. Other metals with BLMs, such as
zinc and nickel, occur at much lower levels in leachates.

STUBBLEFIELD RESPONSE: The EU’s copper voluntary risk assessment does, in fact,
include additional data than that considered in the US EPA’s original copper Ambient Water
Quality Criteria. For example, data for freshwater mussels represent a “new” species that was
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included in the EU’s document. The assessment authors are correct, however, in that new data
are not available for additional insect species, especially representatives from Ephemeroptera,
Plecoptera or Trichoptera orders (i.e., EPT species). Field population data suggest that these
organisms may have greater sensitivity to the effects of copper than those currently considered
in the existing species sensitivity distribution. Currently no standardized (i.e., OECD, ASTM or
EPA) laboratory test methodologies exist for conducting chronic toxicity test with EPT species.
US EPA may want to consider the possibility of conducting or funding a research program
aimed at the development of chronic tests methodologies for these species in order to assure
that they are adequately protected by AWQC.

EPA FINAL RESPONSE: The EU’s freshwater mussel data are not new (1993, 1994 and 1997).
EPA has funded research in addressing test methods for aquatic insects.

One suggestion that would improve the document is that EPA should include a basic description of
the risk assessment process and the relationship between the risk assessor and the risk manager, i.e.,
the decision maker. They must include a discussion of why the assessment is being conducted, the
decisions that will be informed, and what information they need from the risk assessor.

EPA RESPONSE: Additional contextual information for the assessment has been included in
Chapter 1, and additional information on ecological risk assessment has been incorporated into
Chapters 1 and 2. The assessment has also been restructured into problem formulation and risk
analysis and characterization sections, to make the assessment’s structure as an ecological risk
assessment clearer.

STUBBLEFIELD RESPONSE: Substantial improvements were made in the revised
assessment to address the concerns raised in my initial review comments. Through a
combination of revision, reorganization, and expansion in Chapters 1 and 2, the authors have
provided the appropriate background and description of the approach used in the preparation
of this assessment.

EPA FINAL RESPONSE: No response required.

Taken from the USEPA's Guidelines for Ecological Risk Assessment (EPA630/R-95/002F; April
1998). Note 2nd sentence re: the role of the risk manager.

“2.1. THE ROLES OF RISK MANAGERS, RISK ASSESSORS, AND INTERESTED PARTIES
IN PLANNING

During the planning dialogue, risk managers and risk assessors each bring important
perspective to the table. Risk managers, charged with protecting human health and the
environment, help ensure that risk assessments provide information relevant to their
decisions by describing why the risk assessment is needed, what decisions it will influence,
and what they want to receive from the risk assessor. It is also helpful for managers to
consider and communicate problems they have encountered in the past when trying to use
risk assessments for decision making.
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In turn, risk assessors ensure that scientific information is effectively used to address
ecological and management concerns. Risk assessors describe what they can provide to the
risk manager, where problems are likely to occur, and where uncertainty may be
problematic. In addition, risk assessors may provide insights to risk managers about
alternative management options likely to achieve stated goals because the options are
ecologically grounded.”

EPA RESPONSE: Section 1.2 in the revised assessment discusses uses of the assessment.

STUBBLEFIELD RESPONSE: I concur, the revised Chapter 1 adequately describes the
purpose and use of the assessment.

EPA FINAL RESPONSE: No response required.

Dirk van Zyl, Ph.D., P.E.

Planning and designing a large mine, and especially one in a sensitive environmental setting such as
Bristol Bay, involves many iterations before a design evolves that is provided for further public
considerations. The EPA elected to use a design, developed for Northern Dynasty Minerals Ltd. in a
preliminary assessment prepared following the guidance of National Instrument (NI) 43-101, as the
basis for extensive evaluations in their risk assessment. The resulting risk assessment can be at best
characterized as preliminary, screening level, or conceptual. There are both technical and process
issues that must be addressed before this risk assessment can be considered complete or of sufficient
credibility to be the basis for a better understanding of the impacts of mining in the Bristol Bay
watershed.

EPA RESPONSE: We respectfully disagree that the hypothetical nature of the approach
compromises the utility of the assessment. All mining plans are hypothetical. They change in
response to the results of assessments, regulatory requirements, public input, and unforeseen
conditions and events. They cease to be hypothetical only after the mine is closed. At every step in
the process, assessments of the current plan are useful even though plans will change. This
assessment is based largely on a preliminary plan, published by Northern Dynasty Minerals
(Ghaffari et al. 2011). Although layout of mining components in a future mine plan may differ
somewhat from the preliminary plan or the assessment scenarios, the main components of mining
would remain the same for open-pit mining (and underground mining would have the same waste
issues).

With respect to the proposed transportation corridor, we note in the assessment that “Although
this route (the one proposed in the EPA scenario) is not necessarily the only option for corridor
placement, the assessment of potential environmental risks would not be expected to change
substantially with minor shifts in road alignment. Along any feasible route, the proposed
transportation corridor would cross many streams, rivers, wetlands, and extensive areas with
shallow groundwater, including numerous mapped (and likely more unmapped) tributary streams
to lliamna Lake (Figures 10-1 and 10-2).”
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There are a number of items that require specific attention prior to finalizing the report. While my
comments below provide further details, from a global perspective the following aspects must be
addressed:

e A better sense about the range of impacts from a mining project that use not only different
technologies but also different lay-out options in its development than that assumed in the
EPA Assessment;

e More attention to the use of appropriate order of magnitude numbers reflective of the quality
of data, e.g. less accuracy is obtained when 1:62,500 scale vs. 1:12,500 scale maps are used;

e Correction of errors associated with misquoting and incorrect use of information in the
literature; and

e A critical review and rewrite of the Executive Summary to reflect the tone, terminology,
information sources and results of the main body of the report. One example of an error and
one of inconsistent terminology are:

o Page ES-10: “Thus, the mine draws on plans published by the Pebble Limited
Partnership (PLP)”, this is incorrect as the plans that were used were prepared for
Northern Dynasty Minerals Ltd.

o Page ES-10: “...our scenario reflects the general characteristics of mineral deposits in
the watershed, contemporary mining technologies and best practices...” The main
body of the report emphasizes on a number of occasions (such as Page 4-1, 4-17) that
“Our mine scenario represents current good, but not necessarily best, mining
practices”.

My comments contained above and below are based on a single review of the report, i.e. contractual
time constraints were such that I could not afford a second review of the report. It is therefore
possible that there are other errors remaining in the report that | did not observe in my review. It is
therefore recommended that after making these corrections and edits that EPA subject the report
again to a rigorous independent review.

EPA RESPONSE: The scenarios evaluated are meant to represent those expected to be present as
typical for mining porphyry copper deposits of this type. Although layout of mining components at
a site may differ somewhat from what we present in the scenarios, the main components of mining
would remain the same for open-pit mining (and underground mining would have the same waste
issues). Therefore, no change is required for technologies presented in the original assessment,
and we have noted in the assessment that there could be different layouts than what we have
presented.

Errors and inconsistencies in sections of the document are noted and have been corrected in the
revised assessment. With regard to the terminology of “best”, “good”, or other terms for the
practices used, what was intended to be conveyed is that we have assumed modern mining
technology and operations. The terms are qualitative when generally interpreted, or have a
regulatory meaning (for example, “best management practices” applies to the setting of
stormwater control, but not specific to mining sites), and thus we have eliminated their use in the
revised assessment. The assessment is being re-reviewed by the external expert reviewers.
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Phyllis K. Weber Scannell, Ph.D.

My comments on EPA’s draft document, An Assessment of Potential Mining Impacts on Salmon
Ecosystems of Bristol Bay, Alaska, follow a three-day peer review meeting in Anchorage, AK. On the
first day of the meeting, the Peer Review Team heard testimony on the importance of the resources in
the potentially affected area and on possible effects of mineral development on the fish and wildlife
resources and on local residents. The issues of mineral development are complex, particularly with
respect to protecting the environment and the interests of local residents. | understand and appreciate
the complexity of these issues; however, the charge of the Peer Review Team is to review EPA’s
draft document, An Assessment of Potential Mining Impacts on Salmon Ecosystems of Bristol Bay,
Alaska, and offer suggestions to strengthen the report. My comments, included below, are focused
on the accuracy and thoroughness of the draft document.

The document “An Assessment of Potential Mining Impacts on Salmon Ecosystems of Bristol Bay,
Alaska” and the accompanying appendices provide an in-depth and thoroughly documented
description of the environment and resources of the areas under consideration for mineral
development, although not in the entire Bristol Bay region. Appendices A and B are particularly
thorough in describing the salmon and non-salmon fishes in the region; the discussion of species
specific fish sensitivities to certain toxicants adds important information for future consideration of
project development.

EPA RESPONSE: No change suggested or required.

The assumptions for developing and operating large porphyry copper mine may not be aligned with
features of a future mining project. Too much emphasis was placed on effects of catastrophic
failures, such as failure of a tailings dam or pipeline, and too little emphasis on the need to identify
and control seepage water, run-off from PAG (potentially acid generating) and NAG (not acid
generating) waste rock areas, and water treatment.

EPA RESPONSE: Because the number of potential failures is extremely large, it is necessary to
choose a representative set of failure scenarios. The revised assessment includes more failure
scenarios (e.g., diesel pipeline failure, quantitative water treatment failure, and refined seepage
scenarios) and explains why the particular failure scenarios were chosen.

The document discussed effects of dewatering on suppressing stream flows and groundwater inputs
but did not consider effects of the discharge of treated wastewater. The section on hydrology
illustrates the need for more complete hydrologic information before any project development. The
need for bypassing all clean water sources around a development site should be addressed.

EPA RESPONSE: The revised assessment more clearly presents that clean water would be
diverted around the site, retained in settling ponds, and released following settling and/or
treatment, if required. Discharge of treated wastewater is analyzed and discussed in greater depth
in the new Chapter 8 (Water Collection, Treatment, and Discharge). We agree that detailed
hydrologic information is critically important for responsible project development, and additional
hydrologic information may be available and/or acquired for any future mine plan in this
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watershed. We have updated our hydrologic analyses to include some aspects of surface
water/groundwater interaction in the mine scenarios.

As stated in my response to charge questions, | believe that the two most important questions for
mineral development in this region are: can a mine be designed and operated for future closure? and,
if not, is it acceptable to develop a large porphyry copper mine in a region of high value salmon
habitat that will essentially require perpetual treatment? These two questions must be addressed when
considering protection of the fish, wildlife, and human resources of the region.

EPA RESPONSE: We agree that these are important questions to be addressed but they are risk
management, not risk assessment, questions. The purpose of the assessment is to evaluate risks to
the salmon fishery from large-scale mining. Risk management decisions will be made during the
permitting process. No changes to the assessment were made in response to this comment.

Paul Whitney, Ph.D.

Response (with a wildlife perspective) — The main document is fish centric and it should be, given
the importance of salmon in the Bristol Bay ecosystem. Wildlife (aquatic, wetland and upland
species) and terrestrial resources related to potential mine and haul road impacts are glossed over.
The summary write ups for several species of wildlife (Appendix C) are very good regarding natural
history and some potential impacts. Information in Appendix C tends to focus on the proposed mine
site and less on the proposed haul road and game management units in the Kenai Mountains.

EPA RESPONSE: Direct effects on wildlife and terrestrial resources are outside the scope of the
assessment, as clarified in Chapter 2. Effects on wildlife are now treated in Chapter 12.

WHITNEY RESPONSE: The clarification provided in Chapter 2 is not tight. For example, the
statement “We focus on freshwater habitats, because the most exceptional ecological feature of
the Bristol Bay watershed is its fish populations” (p 2-5, para 3, lines 2 and 3) is subjective at
best and is in the eye of the beholder. What is clear to me is that the decision not to consider
direct impacts to wildlife is political and relates to the Clean Water Act. Asserting that
“exceptional” has an ecological or scientific meaning and explains why direct impacts on
wildlife are not considered confuses rather than clarifies.

EPA FINAL RESPONSE: The assessment addresses fish-mediated risks to wildlife, but direct
effects of potential mining on wildlife are outside the scope of assessment (Chapter 2). Appendix C
provides useful information for future evaluation of direct effects on wildlife from large-scale
mining.

USFWS RESPONSE: We acknowledge the comment regarding quality of Appendix C.
Information in Appendix C is intended to focus on the entire Nushagak and Kvichak River
watersheds to the extent that data exist. To the extent that a potential mining-related road is within
the Nushagak and Kvichak River watersheds, information about selected wildlife species is
included in Appendix C. Information about selected wildlife species on the Cook Inlet side of the
Chigmit Mountains is not included in the wildlife report. The Kenai Mountains are not in the
Nushagak and Kvichak River watersheds.
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WHITNEY RESPONSE: Appendix C is what it is but the above response is circular. Direct
impacts on wildlife are outside the scope of the assessment so it really doesn’t matter that
wildlife resources along the entire road are not discussed. Is one to assume that impacts along
the road segments outside the Bristol Bay watersheds are not significant? The circular
reasoning in the above responses is of little consequence here but circular reasoning in other
responses is more of a concern.

EPA FINAL RESPONSE: The portion of the road outside the Bristol Bay watershed is outside of
the scope of the assessment for all endpoints. Therefore, no judgment is made concerning the
significance of effects outside the watershed. No circular reasoning is employed.

A variety of authors have obviously contributed to the documents and it appears that the direction
given to them or their interpretation of goal statements varies. For example, if one of the goals of the
assessment is to evaluate the risk to wildlife due to risk to fish (Executive Summary, page 1, last
para) it’s not clear why so much verbiage in Appendix C (wildlife) is devoted to species such as
caribou that are not closely associated with fish. Information in Appendix C could be used to assess
direct impacts if the scope of the assessment is expanded. For example, if the goal is to assess the
impact of potential mining on the ecosystem (see Executive Summary page 1, para 1), the
information on caribou in Appendix C is more relevant. The apparent diversity of goal statements
cited in the main assessment gives mixed messages regarding the clarity of the presentation (see
more detailed discussion below).

EPA RESPONSE: As the commenter notes, the scope of the assessment is focused on potential
risks to salmon from large-scale mining and salmon-mediated effects to indigenous culture and
wildlife. EPA agrees with the commenter that direct effects on wildlife are likely to be important
and that Appendix C (now a stand-alone USFWS document) provides useful information for an
evaluation of direct effects on wildlife from large-scale mining. We would expect that a full
evaluation of any future mining permit applications and subsequent National Environmental
Policy Act Environmental Impact Statements would consider these direct effects. The revised
assessment acknowledges the potential for direct effects on wildlife as well as risks due to fish, but
states that these effects are outside the scope of the assessment.

USFWS RESPONSE: The scope of Appendix C is broader than that of EPA’s assessment because
it is a USFWS document prepared to serve various purposes, including statewide or regional land
use planning, completion of environmental documentation for permitting of development projects,
and activities related to Landscape Conservation Cooperatives in Alaska. The former Appendix C
is now a separate USFWS report which is cited by the assessment but is no longer an appendix of
the assessment. However, information in the USFWS report document has been used by EPA to
provide a more complete assessment of overall watershed resources at risk due to potential mining,
and to strengthen the assessment of risks to wildlife from fish-mediated effects of the mine in the
revised assessment.

WHITNEY RESPONSE: Please reread the last sentence in the above Response. What does it
mean that risks due to fish are outside the scope?
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EPA FINAL RESPONSE: The commenter has misread the sentence, which we acknowledge
could have been written more clearly. Direct effects on wildlife are out of scope, and effects on
wildlife mediated by fish are within scope (as stated in Chapter 2).

The charge question related to wildlife asks for an evaluation of the risk to wildlife due to the risk to
fish. If the risk to fish cannot be quantified because there is little or no demographic information,
then any evaluation of risk to wildlife can’t be quantified and must be qualitative. Merely stating that
a qualitative increased risk for fish will also result in a qualitative increased risk for wildlife is not
adequate. I am not satisfied with such an obvious and general conclusion. I do not understand why
the scope of the main document is limited to an indirect evaluation of fish-caused risk to wildlife.
The following responses to charge questions leans more toward an ecosystem evaluation that
includes, not only risk of fish to wildlife, but also risk of direct wildlife and vegetation loss to fish
and other direct risks to wildlife, such as noise and human presence.

EPA RESPONSE: We acknowledge that there are numerous potential direct risks to wildlife from
large-scale mining. However, this evaluation is outside of the scope of the assessment. The revised
assessment provides a clearer explanation of the reasons for its defined scope.

WHITNEY RESPONSE: See other responses in this document.

EPA FINAL RESPONSE: No response required.

3.3 Charge Question 1

The EPA’s assessment focused on identifying the impacts of potential future large-scale
mining to the fish habitat and populations in these watersheds. The assessment brought
together information to characterize the ecological, geological, and cultural resources of
the Nushagak and Kvichak watersheds. Did this characterization provide appropriate
background information for the assessment? Was this characterization accurate? Were
any significant literature, reports, or data missed that would be useful to complete this
characterization, and if so what are they?

David A. Atkins, M.S.

Based on my general understanding of the watersheds, | consider the general background information
presented in the Assessment accurate and sufficiently complete for the endpoints of this watershed
assessment in the following areas:

e General view of Pacific salmon populations

e General view of resident (non-anadromous) fish
e Wildlife populations

e Native cultures
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EPA RESPONSE: No change suggested or required.
ATKINS RESPONSE: None required.
EPA FINAL RESPONSE: No response required.

The Assessment also describes the current economics of the watershed, including commercial and
sport fishing and subsistence activities.

EPA RESPONSE: No change suggested or required.
ATKINS RESPONSE: None required.
EPA FINAL RESPONSE: No response required.

Additionally, the report highlights several general aspects of the area that make the fishery unique in
both its abundance and diversity:

e The unique hydrology of the area (strong groundwater and surface water interaction) that
contributes to stable flows and temperatures favorable for salmon reproduction.

e The importance of anadromous fish in transferring marine-derived nutrients to upland areas
and thus providing nutrients to areas that would naturally be nutrient poor.

e The lack of roads and infrastructure that make the area unique as one of the few intact
ecosystems remaining in the world, and possibly unique for this type of fishery.

EPA RESPONSE: No change suggested or required.
ATKINS RESPONSE: None required.
EPA FINAL RESPONSE: No response required.

It would be helpful in the background section to better describe the uniqueness of the Bristol Bay
watershed ecosystem in the Pacific Northwest. This could include a description of other similar
ecosystems in the region that have undergone development and documentation of any changes in fish
populations associated with this development. The Assessment does mention the Fraser River as an
analogue, but the scale of development in this watershed, and even the success of the salmon fishery,
seems to be a point of contention, with some saying mining and fish coexist, and other saying the
impacts are severe.

EPA RESPONSE: The unique conservation value of Bristol Bay fisheries is now discussed in
Chapter 5.

ATKINS RESPONSE: The uniqueness of the watershed is adequately described in Chapter 5.
Organizing this information in terms of endpoints also better frames the context of the
assessment.

EPA FINAL RESPONSE: No response required.
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It would also be helpful to better explain fish resources in the proposed project area in comparison to
other areas within the watershed. | understand some of the necessary data may not be available for
the project area. It would be helpful to know, however, if the habitat in the project area is typical,
exceptional, or inferior to that in other areas of the watershed.

EPA RESPONSE: We now include figures showing reported salmon species distributions and
salmon diversity by HUC-12 watershed, across the Nushagak and Kvichak River watersheds
(Figure 5-3; Figures 5-4 through 5-8). It is informative to note that salmonid diversity is relatively
high in the project area. Information on population sizes and vital rates are limited for the region,
but are reported where known. In addition, we include summary statistics and figures of stream
and valley characteristics across the assessment area (Section 3.4), and compare stream attributes
in the project area to those of the larger watersheds (Section 7.2.1). These results generally
illustrate that the project area contains streams of a size and gradient well within the range of
suitability for salmon, as amply demonstrated by the distribution of spawning and rearing salmon
within the project area streams (Figures 5-4 through 5-8).

ATKINS RESPONSE: The information presented in these sections adequately addresses the
concern.

EPA FINAL RESPONSE: No response required.

Regarding geological resources, the report describes the Pebble deposit and five other mineral
deposits in the Nushagak and Kvichak watersheds. It would be helpful to know if there are other
mineral resources or oil and gas resources in the Bristol Bay watershed as a whole that could also be
exploited. It would also be helpful to describe the portion of the watershed that is off-limits to
development due to park and protected area status vs. those lands that are open to mineral
development.

EPA RESPONSE: The scope of the assessment was to evaluate the potential impacts from large-
scale mining on salmon resources; thus, consideration of prospective oil or gas development in the
area was outside the scope. The mineral resources identified in the assessment are those in the
Bristol Bay watershed that have had some level of identification or exploration at this time. Mine
claims within the Nushagak and Kvichak River watersheds are shown in Figure 13-1 and
discussed in greater detail throughout Chapter 13. The assessment assumes that mining would
occur on lands open to mineral development.

Protected areas within the Bristol Bay watershed and the Nushagak and Kvichak River watersheds
are shown in Figures 2-3 and 2-4. We have clarified in the text that the Nushagak and Kvichak
River watersheds represent the least-protected area of the Bristol Bay watershed. Other state
documents exist that map out areas in the Bristol Bay watershed off-limits to development.

ATKINS RESPONSE: The information presented in these sections and figures adequately
addresses this concern.

EPA FINAL RESPONSE: No response required.
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Steve Buckley, M.S., CPG

The background information presented in the characterization of the ecologic, hydrologic, and
geologic resources is overly broad in scope. Specifically, the descriptions of the relationship between
landforms, streams, and surface water and the interaction with groundwater are mentioned as very
important to fish in the watersheds, yet there is insufficient detail to assess these interactions and
consequently, the characterization of these resources is weak. There is more detailed information
available in the Environmental Baseline Document (EBD) regarding the relation between landforms,
streams, groundwater, and fish habitat in the watershed.

EPA RESPONSE: Descriptions of the region’s physical environment have been expanded in
Chapter 3. We provide additional detail on the broad-scale habitat characteristics of the
watersheds, but providing the detail necessary to assess groundwater interactions comprehensively
is beyond the scope of this document, and data are not available to do so.

BUCKLEY RESPONSE: The revision improves the treatment of this issue but given how
critical this information is to understanding the watershed, fish habitat and the potential
impacts from mining, a more comprehensive analysis will be required at some point.

EPA FINAL RESPONSE: No response required.

Courtney Carothers, Ph.D.

The background information presented on the ecological and geological resources of the Nushagak
and Kvichak watersheds appears to be appropriate and accurate. The report notes that there is a lack
of quantitative data on salmonid populations in this region, a lack of a full identification and
characterization of salmon presence, spawning, and rearing areas, and a lack of detailed
understanding of how local stream and river system features (e.g., temperature, habitat structure,
predator-prey relationships, limiting factors) affect salmonid production in the region. Further,
climate change is noted to be affecting local conditions. These unknowns are important to stress
throughout the report.

EPA RESPONSE: Each risk analysis chapter of the revised assessment now includes an
uncertainty section. Climate change is now incorporated more explicitly as an important external
factor that could interact with mining impacts (Box 14-2).

The cultural characterization presented in Appendix D presents detailed information on historical and
contemporary Yup’ik and Dena’ina communities of this region, stressing the centrality of salmon and
subsistence in these cultures. This assessment benefits from the time-depth of relationships
developed by Boraas and Knott. Overall, this section of the report is based on standard ethnographic
methods, although the research design and analysis could be explained in more detail (and described
in a separate methods section). The “voices of the people” sections are helpful to present directly the
perspectives given by local people. These quotes reveal the complexity of subsistence and
contemporary village concerns in this region. At times, the cultural assessment can minimize this
complexity.
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EPA RESPONSE: Additional detail was added to the methodology section of Appendix D.

As detailed in the specific comments below, potential risks and impacts to subsistence are
underestimated and at times framed in the report as primarily ones of physical health and economic
factors. As described in Appendix D, harvesting, processing, sharing, and consuming wild foods are
central to social, cultural, spiritual, psychological, and emotional well-being in Yup’ik and Dena’ina
cultures. The subsistence lifestyle is considered central to the health of the people and communities
of this region. This is particularly important to note for indigenous communities who continue to
cope with the legacies of colonialism. This point is made in Appendix D (but at times could also be
strengthened there, as suggested below), and is articulated in some of the quoted interview material.

EPA RESPONSE: The assessment text regarding the importance of the subsistence way of life has
been expanded to recognize the centrality of subsistence to the social, cultural, and spiritual well-
being of the indigenous cultures.

Recent data on subsistence harvests, use areas, and local context collected for the PLP Environmental
Baseline Document (as well as evaluation and discussion of such data, e.g., Langdon et al. 2006) and
by the Alaska Department of Fish and Game (e.g., Fall et al. 2012) would be a useful addition to the
cultural characterization. Other studies of local traditional ecological knowledge (e.g., Kenner 2005)
may help to supplement the assessment of the abundance and distribution of fish species in this
region, or to supply information on other less-studied freshwater fishes. Recent research on the
contemporary salmon-based livelihoods of the region (e.g., Holen 2011, 2009a, and 2009b; Hebert
2008; Donkersloot 2005) would also be helpful to include. An inclusion of case studies of salmon-
based cultures that have suffered depletions of their resource base would add to the presentation of
likely fish-mediated impacts to culture (e.g., Colombi and Brooks 2012).

EPA RESPONSE: The suggested references were consulted during the revision of the report and
the discussion of subsistence has been expanded. In addition, case studies have been cited where
applicable in the discussion of potential effects to indigenous cultures in Chapter 12.

Appendix E also characterized the economic baseline of the region. Why is this dimension not asked
about here?

EPA RESPONSE: The focus of the assessment is potential effects on salmon from large-scale
mining. There are two secondary endpoints: salmon-mediated effects on wildlife and Alaska
Native culture. The economics related to potential salmon-mediated effects are not evaluated
because they are outside the scope of the ecological risk assessment. Appendix E presents
information regarding the economic value of salmon, which is provided as background for the
descriptive material in Chapter 5 and could be used as a basis for future analyses. However, this
assessment does not include an economic endpoint.

CAROTHERS RESPONSE: Additional methodological detail was added to Appendix D, but
the revised Appendix D was not included for review and was “not considered part of the
evaluation being conducted under this contract” (Statement of Work, p 1), so could not be
reviewed.
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I found evidence throughout the Revised Assessment that supports EPA’s response that “the
assessment text regarding the importance of the subsistence way of life has been expanded to
recognize the centrality of subsistence to the social, cultural, and spiritual well-being of the
indigenous cultures” (EPA Response, p 40).

Suggested references on subsistence harvests, use areas and local context were included in the
Revised Assessment. Section 5.4 of the Revised Assessment (updating section 5.6 of the original
report) is substantially improved from the first draft assessment.

I disagree with the EPA response that Appendix E on the economics of salmon in the region is
not relevant to explore the salmon-mediated effects to Alaska Native cultures (EPA Response, p
39). Just as salmon are central to culture, they are central to the mixed (market and non-
market) economies of the Alaska native communities of the region. The dependence of the local
communities and cultures on commercial fishing and tourism, as well as the links between these
commercial engagements and subsistence fisheries are important aspects to consider in
evaluation salmon-mediated effects to Alaska Native cultures. Some additional information
from Appendix E has been added to the report. More of this information, particularly that
information relevant to the Alaska Native communities in the region (e.g., community
engagement in, and dependence on, commercial fisheries) would enhance the report. The fish-
mediated potential impacts to commercial fishing would affect Alaska Native cultures;
commercial fishing has long been a part of the communities and cultures in this region.

Additional references on subsistence and mixed economies would strengthen the revisions (e.g.,
p 5-36, last paragraph, no references provided; Krieg et al. 2007, Wolfe and Walker 1987,
among others would be helpful references to add).

Krieg, T.M., J.A. Fall, M.B. Chythlook, R. LaVine, and D. Koster. 2007. Sharing, Bartering,
and Cash Trade of Subsistence Resources in the Bristol Bay Area, Southwest Alaska. Alaska
Department of Fish and Game, Division of Subsistence Technical Paper No 326, Juneau.

Wolfe, R.J. and R.J. Walker. 1987. Subsistence Economies in Alaska: Productivity, Geography,
and Development Impacts. Arctic Anthropology 24(2): 56-81.

EPA FINAL RESPONSE: Additional information from and references to Appendix E regarding
local employment in commercial fishing and recreational sectors have been added to Chapter 5.
Chapter 12 now acknowledges the potential effects of decreased commercial fishing and tourism
opportunities on Alaska Native communities. The references provided by the reviewer also have
been added.

Dennis D. Dauble, Ph.D.

As noted in the approach, characterization of and risk to ecological resources emphasized salmon and
other important sport and commercial fish species. Consequently, the description of non-salmonid
species generally lacked estimates of population size, except for sport and subsistence catch statistics.
There was a long list of other resident fish in Appendix A, but their role in the Bristol Bay watershed
(including the Nushagak River and Kvichak River watersheds) is not described in any detail there or
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in the main report. Available data on known or perceived ecological interactions among salmonid
and resident fish should be included in the assessment.

EPA RESPONSE: The assessment endpoints—salmonid fishes and their effects on wildlife and
Alaska Native cultures—have been clarified in Chapters 2 and 5; other fish species are thus
outside the scope of the assessment. However, we recognize in the text that other fishes (as well as
other biota) are important components of the ecosystem, and have included a table of all
documented fish species in the region in Chapter 5 to better reflect the fish fauna in the region.

DAUBLE RESPONSE: While I understand why many fish species are outside the scope of the
assessment, what’s still missing is information on known ecological interactions (i.e., predation,
competition) within the fish community. It’s possible these interactions have as much influence
on the salmonid fish population as mining impacts or global climate change might have, for
example, Table 5.1 is a start. Another table or brief description of the ecological role of each
important or abundant fish species in the Bristol Bay watershed-in relation to salmonids would
be useful.

EPA FINAL RESPONSE: Additional discussion of the role of salmon in the region’s foodwebs
has been added to Chapter 5 (e.g., Box 5-3).

Another limitation to the salmon-centric assessment is that risk assessment endpoints, described in
Chapter 3 of the main report, do not address other aquatic ecological resources. Consequently, while
there was acknowledgment of ecological dependencies among salmon, other fishes, and land
mammals, very little information was provided on primary and secondary production processes of
aquatic communities. For example, the relative importance of marine-derived nutrients (MDN) in the
form of salmon eggs and carcasses is discussed, but there is only brief mention of aquatic insects in
the diet salmonid species. What nutrient levels occur in these stream systems with and without
MDN?

EPA RESPONSE: We recognize that nutrient status, and more important prey availability, is a
critical component of habitat capacity for fish in these systems, and may be strongly driven by
salmon derived nutrients. We concur that more information is needed regarding potential limiting
factors for salmon productivity and capacity, and that food availability may be one such factor.
The role of aquatic invertebrates in the diet of salmonids receives more attention in the revised
draft, and is an essential part of the risk assessment for water treatment and discharge, given the
relatively high sensitivities of aquatic invertebrate taxa to metals. However, because water
chemistry data may not provide a complete picture of trophic status, particularly where direct
consumption of salmon flesh, eggs, and fry is of such high importance as it is in many of the area
streams, we determined that nutrient status of area streams is outside the scope of this assessment.

DAUBLE RESPONSE: | defer to EPA’s judgment on this topic.
EPA FINAL RESPONSE: No response required.

A description of major groups of aquatic invertebrates in terms of biomass and seasonal abundance
should be included in the main report. Further, aquatic and terrestrial food webs and linkages need
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more embellishment. One approach might be to add narrative text with the conceptual model
discussion, including descriptions of community structure, function, and biomass.

EPA RESPONSE: Additional detail on foodwebs is beyond the scope of this assessment (as
detailed in Chapters 2 and 5). Further, available data are inadequate to assess risks at that level of
specificity. For example, there are no acute copper toxicity data for any aquatic insects and only
one old chronic value for a caddisfly.

DAUBLE RESPONSE: | don’t agree that detail on food webs as it relates to salmonids is
beyond the scope of the assessment. No acute copper toxicity data for any aquatic insects? Note
that effects on primary production were also ignored in the document.

EPA FINAL RESPONSE: A subsection has been added to Chapter 8 on the toxicity of copper to
primary producers and the propagation of that effect through foodwebs to fish. Additional text on
aquatic-terrestrial foodwebs and aquatic macroinvertebrate assemblages has been added in
Chapter 5 (e.g., Box 5-3).

More detail on river and lake limnology would be helpful. For example, the hydrology of the
watershed is mainly limited to a brief discussion of salmonid habitats. The geology of the basin
emphasizes geology of mining areas and mineral processes. A more landscape-based description is
warranted given the importance of geology to surface water processes and groundwater movement.
The report would benefit from having a summary table listing lake size/volume and river
length/discharge for watersheds potentially affected (and not affected) by mining activities.

EPA RESPONSE: We now include maps of geology and estimated mean annual flow for the study
region (Chapter 3).

DAUBLE RESPONSE: River length can be easily inferred from new, detailed maps of the
watershed and specific water bodies. Mean annual flows are also now presented in Chapter 3.
Consequently, this comment was largely resolved.

EPA FINAL RESPONSE: No response required.

Also missing were specific habitat requirements for rearing of juvenile salmon. A brief description of
where pink and chum salmon spawn and rear in the Bristol Bay watershed relative to other salmon
species should be included in the main report. There was nothing in Appendix A on where coho,
pink, and chum salmon reside within the Bristol Bay watershed.

EPA RESPONSE: Identified spawning and rearing habitats for the five Pacific salmon species are
reflected in Figures 5-3 through 5-8, and additional text on salmon life histories has been included
in Chapter 5.

DAUBLE RESPONSE: Figures 5-3 through 5-8 and supporting narrative text are excellent
additions to the main document.

EPA FINAL RESPONSE: No response required.
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Each appendix has a wealth of supporting information and could serve as a stand-alone document.
However, having to work back-and-forth between the main report and appendices to interpret critical
aspects of the assessment presents a challenge. Don’t assume the average reader will read (and
interpret) these appendices. To help remedy, the authors of the main report should strive to directly
cite relevant information (and/or a specific appendix) that supports their conclusions.

EPA RESPONSE: Additional information from Appendices A and B has been pulled into Chapter
5 of the main assessment. In addition, the purpose of the appendices has been clarified in Chapter
2.

DAUBLE RESPONSE: This approach is now apparent throughout the main document and is
both informative and helpful to the reader.

EPA FINAL RESPONSE: No response required.

Gordon H. Reeves, Ph.D.

The assessment, which included the report and appendices, was comprehensive and thorough
regarding the ecological resources of the Nushagak and Kvichak watersheds. The best available data
on fish numbers and distribution (Alaska Dept. of Fish and Game’s aerial escapement counts, records
from the Anadromous Waters Catalog and Alaska Freshwater Fish Inventory, and the Environmental
Baseline Document of the Pebble Limited Partnership (2011)) were used for the assessment. These
data formed the foundation for much of the assessment on potential impacts to anadromous
salmonids and their freshwater habitat in these watersheds and their characterization appeared to be
accurate. The authors also appeared to have thoroughly identified and considered all of the
appropriate literature.

EPA RESPONSE: No change suggested or required.

Charles W. Slaughter, Ph.D.

If only Volume 1 (the Main Report) is considered, the characterization of some aspects of the
Nushagak and Kvichak watersheds would have to be termed cursory. Chapter 2, Volume 1
(Characterization of Current Condition) provides only a superficial overview of the landscape of the
Bristol Bay watersheds; a reader would preferably have access to Wahrhaftig (1965) or Selkregg
(1976), as only two (relatively dated) suggestions, to gain a more comprehensive understanding of
the region. Similarly, Volume 1 provides a relatively superficial discussion of non-fish wildlife
concerns, or human/cultural concerns.

EPA RESPONSE: Additional information on the region’s physical environment from Selkregg
(1974) has been included in Chapter 3. We have also clarified that our discussion of biological
communities focuses on the assessment endpoints, as defined in Chapters 2 and 5.

SLAUGHTER RESPONSE: Chapter 3 is a great improvement. The detailed maps and
discussions of the physiographic setting, hydrologic landscapes, aquatic habitats, water quality,
seismicity, and existing development of the region are comprehensive and informative.
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Explanation of methodology, as in Box 3.1, Box 3.3, and throughout the entire document, is
very helpful. This chapter now allows a reader to gain a more realistic understanding of the
Bristol Bay watershed setting.

EPA FINAL RESPONSE: No response required.

By contrast, the information provided in Appendices A-H appears to be comprehensive and complete
for each subject field. (Appendix | appears to be a general “template” summary, not tailored to the
Bristol Bay watershed environment).

EPA RESPONSE: The purpose of the appendices vs. the main assessment document has been
clarified in Chapter 2. Appendix | is not meant to be specific to any given region, but discusses
options that are possible and notes that their applicability is dependent on site-specific constraints.
What would be chosen for the Bristol Bay watershed environment, given a mining plan and permit
application, also would be dependent on regulatory decisions.

SLAUGHTER RESPONSE: OK. The clarification is appreciated, as is the inclusion of much
material from the appendices into the narrative of the revised Assessment.

EPA FINAL RESPONSE: No response required.

As noted in the Executive Summary, the Assessment does NOT address several major components of
the (hypothetical) Pebble project, including electrical generation and transmission, a deep-water port,
or “secondary development” and associated infrastructure, which would follow an initial mining
project. A truly comprehensive analysis should incorporate a full analysis of these aspects.

EPA RESPONSE: The scope of this assessment was tailored to its purpose, as clarified in the first
two chapters. We would expect that a full evaluation of any future mining permit applications and
subsequent National Environmental Policy Act Environmental Impact Statements would consider
these components.

SLAUGHTER RESPONSE: Again — to me, this simply means that this assessment does not (or
cannot, presumably because of limited EPA authority) address the full suite of probable
consequences of the PLP project. Permit application and NEPA review hopefully would be
more adequate and comprehensive.

EPA FINAL RESPONSE: The assessment is sufficiently comprehensive to meet its stated purpose.
It is not intended to be an environmental impact assessment.

John D. Stednick, Ph.D.

The site characterization needs to be expanded. The report needs to better characterize the physical
setting. There are a variety of data sources that can be used to better describe the physical setting. It
would be useful to see geology, geomorphology, soils, vegetation, digital elevation maps,
hypsometric curves of the watersheds in question, streamflow data, and precipitation data—
especially storm events and water quality data for surface and groundwater over time and space.
Various geographical information system maps would be useful here.
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EPA RESPONSE: Maps displaying information about the physical setting have been added in
Chapter 3.

The salmon populations and habitat linkage needs to be better documented since many of the mine
impacts are resulted from hydrologic modification. Figures 3-2A to 3-2E represent good thinking and
an understanding of the linkages and potential effects of mining on these resources. The linkages to
indigenous peoples is illustrated in Figure 3-2E, but little text is presented, referring the reader to the
Appendix. The other conceptual models are not adequately addressed in the text. These flow charts
provide an opportunity to present processes and linkages as related to potential effects of mine
development activity and need to be developed within the text. Indeed, they seem to stand alone with
little discussion of potential effects. Additionally, not all charts have adequate materials in the
appendix for coverage, thus the variability in resource coverage is inconsistent and infers either a
writing bias or data (lack of) bias.

EPA RESPONSE: Conceptual models are now linked with relevant text, and are included in each
of the risk analysis and characterization chapters.

The assessment concludes that a hydrologic modification will have detrimental salmon habitat
consequences. The groundwater contributions to streamflows are important, both hydrologically and
ecologically. Additional streamflow and groundwater data are needed to represent this linkage.
Similarly, additional water quality data over time and space are needed and should include water
hardness for metal standards. Depth to groundwater as related to streamflow, age dating of waters,
and streamflow modeling would all be useful to illustrate the groundwater upwelling and hyporheic
exchanges.

EPA RESPONSE: We have incorporated a figure illustrating modeled and observed groundwater
upwelling zones (Chapter 7).

Site disturbance will be significant, yet there is no discussion of soil erosion. Soil erosion and
subsequent suspended sediment transport would have the potential to have significant effects on
water quality, channel delivery efficiency, salmon, salmon habitat, and metal transport. There is a
generic discussion of road construction related to erosion, but road standards, road location, road
usage, road maintenance (salting, grading, or watering), and length of roads would help in the risk
assessment.

EPA RESPONSE: Soil erosion on the mine site is not assessed because the scenario prescribes
that runoff will be directed to retention basins. Salts used to reduce dust and improve winter
traction on roads are discussed in Section 10.3.3 (Chemical Contaminants in Stormwater Runoff).
Road usage and length are also factored into the risk assessment (e.g., in the assessment of
chemical spills (Section 10.3.3) and potential impacts from dust (Section 10.3.5)). Potential
mitigation measures for stormwater runoff, erosion, and sedimentation are discussed in Box 10-3.

Are any endangered or threatened species present, either state or federally listed?

EPA RESPONSE: Text has been added to Chapter 5 stating that there are no state or federal
endangered or threatened species in the region.
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Roy A. Stein, Ph.D.

Overall Characterization. The characterization of the resources of the Nushagak and Kvichak
watersheds was appropriate and accurate in the ecological arena save for the issues discussed below.
Geological and cultural resources seemed adequately characterized, but they are not within my
expertise. Finally, given the emphasis on these two watersheds (not the entire Bristol Bay watershed),
might there be some consideration of a more circumscribed document title?

EPA RESPONSE: The assessment deals with multiple spatial scales (now clarified in Chapter 2).
The Bristol Bay watershed is the largest spatial scale considered in the assessment, and it is the
only one that encompasses all of the issues discussed in the document.

Broad Scale Comments:

Global Climate Change I. Risks to salmonids seem far greater than what is reviewed throughout
this portion of the document. Missing, in my view, is any consideration of Global Climate Change,
especially in light of the expected life of the mine (25-78 years), applied directly to the Bristol Bay
Watershed (save for a brief mention on page 5-28, 2nd full paragraph). Given our current
understanding, general changes likely include more intense precipitation events and increased
temperature (and then of course, all that follows from these two changes and as models become more
sophisticated, more specific geographically localized impacts could be assessed). With more intense
storms come a greater likelihood of a failure of Tailings Storage Facilities (i.e., commensurate with
more frequent and more intense flooding), more acidity from Pre-Tertiary waste rock (which will
enter quite vulnerable, poorly buffered streams), and greater sediment influx into streams (and
increasing fines in the gravel by as little as 5%, quite a small proportion, “...causes unacceptable
effects on salmonid reproduction” (page 8-6; also see Chapter 7), which could occur during “routine
operations”, especially in light of the fact that sediment influx into streams is a cumulative process).
Increased stream temperatures, depending on the absolute increase over a period of 78 years (and
beyond, see “in perpetuity” comments below), could lead to reductions in salmon spawning success,
as extant populations are specifically adapted to the current temperature regime. As is apparent, both
increasing intensity of storms and increasing temperature will likely compromise salmon spawning
success, and growth and survival of their offspring in the freshwater environment of Nushagak and
Kvichak rivers.

EPA RESPONSE: Climate change projections and potential impacts are now included and
discussed in Chapter 3 and are included as important external factors in the risk analyses
presented in Chapters 7, 9, 10, and 14.

What this would entail, at the very least, is a discussion of a monitoring system to quantify the
impacts of Global Climate Change whose impacts on the ecosystem can then be differentiated from
mine impacts. My concern is that if the mine is built, all negative impacts of the mine on salmonids,
etc., could be attributed to Global Climate Change rather than the true culprit which would be the
mining activities.
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EPA RESPONSE: Climate change projections and potential impacts are now included in Chapter
3 and Box 14-2 includes a discussion of the need for future monitoring to differentiate climate
change effects from large-scale mining effects.

Global Climate Change I1. Indeed, climate change is affecting Alaskan salmon as demonstrated (in
a paper that just appeared online July 11, 2012) by a loss of a late-migrating population of pink
salmon in a small stream near Juneau, in favor of an early-migrating one. Genetic evidence supports
this explanation for Kovach et al. (2012) had 17 generations of data (since 1979) showing the
reduction of the September spawners in favor of the late-August ones in response to increasing
stream temperatures. As Kovach et al. (2012) write in their concluding paragraph:

“We no longer observe the clear phenotypic distinction between early- and late-migrating
individuals that was once present in the system. Apparently, the very-late-migrating
phenotype has been greatly reduced or potentially lost. Although microevolution may have
allowed this population to successfully track environmental change, it may have come at the
cost of a decrease of within-population biocomplexity — the loss of the late run. This is not a
surprising result; by definition, directional selection will decrease genetic variation.
However, it does highlight the importance of maintaining sufficient genetic and phenotypic
variation within populations in order for them to have the ability to respond to environmental
change.”

The ramifications of this work are obvious. As pointed out in the report (pages ES-8, 2-22, 5-28 as
just a few examples), the exceptional quality of the Bristol Bay salmon stocks depend on the pristine
quality of a set of quite diverse aquatic habitats, which has led to the development of genetically
diverse stocks of salmon within species, each uniquely adapted to particular habitats. Reducing this
variability by mining on top of the rivers that produce >50% of the wild sockeye salmon in Bristol
Bay serves to reduce the flexibility with which these stocks respond to any environmental change
(most notably Global Climate Change), and most notably during the time course of the Pebble Mine.

EPA RESPONSE: Climate change projections and potential impacts are now discussed in Chapter
3 and include these points.

Groundwater Exchange. One of the key aspects of this system is the importance of groundwater
exchange with surface streams and this groundwater contributes mightily to salmonid egg incubation
success and survival (page 2-21). Simultaneous with this is the fact that the water demands of the
proposed mine will require more than just surface waters available to it, but rather the mine will have
to exploit groundwater resources to support its operations. This is yet another risk to salmonid
success for reduction in the availability of groundwater will lead to increased temperatures in
summer (see pages 3-7, 5-28, 5-29) and less inviting overwinter habitats (pages 5-20, 5-29), further
exacerbating both mining and climate change effects.

EPA RESPONSE: We have updated our hydrologic analyses to represent the probable influence
of mine scenarios on surface water/groundwater interaction. Climate change projections and
potential impacts are now discussed in Chapter 3.
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Exploration Effects. During the public testimony segment, several Alaskan Natives argued that
impacts owing to exploration have already occurred. A series of points were made: 1) exploration
equipment was left behind, despoiling the landscape, 2) noise from helicopters frightened moose
making them less vulnerable to exploitation, and 3) habitat change has already begun just due to
exploration activities.

EPA RESPONSE: We acknowledge this testimony, but potential or actual impacts of exploration
activities are outside the scope of the assessment as defined in Chapter 2.

EPA FINAL RESPONSE: A text box briefly discussing exploratory activities has been added to
Chapter 2 in the final assessment.

“In Perpetuity.” Following up on the idea of increased risk (see previous points) to salmon, |
struggled with the idea of this mine being monitored and maintained “in perpetuity” (e.g., pages ES-
2, 4-32, 4-34). First, this relates directly to the Global Climate Change issues, in that these changes
likely will continue to build through time, further exacerbating negative impacts on salmon. Even
without climate change, salmon are in peril from mining operations in the Nushagak and Kvichak
rivers; with climate change, the cards are stacked against them.

EPA RESPONSE: The post-closure phase of mining begins when reclamation is completed and
monitoring and maintenance commences using the controls put into place during closure; exactly
how long the site would require monitoring and maintenance is unknown, and thus may be ‘“in
perpetuity’. There are no existing examples from which to evaluate success of treatment in
perpetuity. No mine in Alaska has maintained a tailings pond into post-closure, although one
small mine did maintain a pond during a many year hiatus from operations. Under AS 72.90.040,
financial assurance is required to be sufficient to cover expenses for as long as treatment need is
predicted, even into perpetuity (e.g., Red Dog Mine). Maintaining a water cover over the tailings is
a part of the reclamation and closure plan for the Red Dog Mine. The comment is noted and
understood. No changes suggested or required.

Second, what regulatory or institutional mechanisms currently available place the responsibility of
these efforts on the corporation “in perpetuity”? Because mining companies come and go, might
there be mechanisms that come into play if this particular company goes bankrupt? Might there be
some sort of bonding process that protects the environment from the mine’s remains into the long-
term future? If not, should new legislation be pursued? Acknowledgement of this important issue
should be front and center in the document, in my view.

EPA RESPONSE: There are many requirements that have to be met including compliance with
the CWA 8§ 404(b)(1) Guidelines and adequate financial assurance under AS 72.90.040. The
former would lead to the least environmentally damaging preferred alternative and the latter to
having adequate financial resources to cover the cost of perpetual treatment. These issues would
be addressed in a permit process. Our purpose in the assessment is to evaluate the potential effects
of the primary features of a mine, assuming conventional modern mitigation measures. Additional
information on the regulations and financial assurance issues associated with mining has been
added in Chapter 4 (Boxes 4-2 and 4-3). The comment is noted and understood.
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Third, | began the review process with idea that the mine would be built, would capture its resources,
and then would end by restoring the site. The scenario that includes monitoring and maintenance
1,000 years into the future continues to bother me. One solution that comes to mind is that Federal or
state government would be charged with these monitoring and long-term maintenance activities, paid
for by a hefty tax on the minerals removed from this site.

EPA RESPONSE: Currently, the solution is the requirement and provision of adequate financial
assurance (under AS 72.90.040, when speaking specifically about Alaska) by the company. The
comment is noted and understood. No change suggested or required.

Finally, I am not encouraged by any of the text surrounding this issue, the two most relevant quotes
(pages 4-31 and 5-45, respectively) being:

“There are no examples of such successful, long-term collection and treatment systems for
mines, because these time periods (100’s to 1000’s of year) exceed the lifespan of most past
large-scale mining activities, as well as most human institutions.”

“We know of no precedent for the long-term management of water quality and quantity on
this scale at an inactive mine.”

EPA RESPONSE: The post-closure phase of mining begins when reclamation is completed and
monitoring and maintenance commences using the controls put into place during closure; exactly
how long the site would require monitoring and maintenance is unknown, and thus may be ‘in
perpetuity’. There are no existing examples from which to evaluate success of treatment in
perpetuity. No mine in Alaska has maintained a tailings pond into post-closure although one small
mine did maintain a pond during a many year hiatus from operations. Under AS 72.90.040,
financial assurance is required to be sufficient to cover expense for as long as treatment need is
predicted, even into perpetuity (e.g., Red Dog Mine). Maintaining a water cover over the tailings is
a part of the reclamation and closure plan for the Red Dog Mine. The comment is noted and
understood. No changes suggested or required.

And, finally, a quote from Chapter 8 on page 8-13:

“The promises of today’s mine developers may not be carried through by future generations
of operators whose sole obligation is to the shareholders of their time (Blight 2010).”

EPA RESPONSE: The comment is noted and understood. No changes suggested or required.

William A. Stubblefield, Ph.D.

The EPA’s assessment document presents a seemingly comprehensive compilation of the data
associated with the ecological, geological, economic, and cultural resources of the Bristol Bay area.
The characterization as presented seems to provide appropriate background information for the
assessment considering the hypothetical nature of the evaluation. Without having specific knowledge
of the area in question, it is not possible to provide an assessment as to whether the characterization
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was accurate. I’m unaware of significant literature, reports, or data that were specific to the site and
would be useful for consideration. The assessment should be expanded to include greater detail
regarding the environmental aspects of the site.

EPA RESPONSE: Additional information on the physical environment of the region and
assessment endpoints has been incorporated into Chapters 3 and 5.

STUBBLEFIELD RESPONSE: I agree, substantial additional information on the physical
environment of the region and the assessment endpoints has been incorporated into Chapters 3
and 5. This helps in the overall description of the Bristol Bay environment and helps
characterize potential environmental concerns.

EPA FINAL RESPONSE: No response required.

Dirk van Zyl. Ph.D.. P.E.

The geological information was taken from documents prepared to conform to and in compliance
with the standards set by National Instrument 43-101 (NI 43-101) (Ghaffari et al., 2011). This
regulatory instrument emphasizes resource information for projects. While I cannot comment on the
accuracy of the regional geological information, the document should reflect accurate geological
information of the Pebble District as known at the time when the report was prepared.

EPA RESPONSE: The assessment uses geological information available for the Pebble site area.
Geological information from Selkregg (1974) has been incorporated into Chapter 3.

My review did not include the Environmental Baseline Document (EBD) of the PLP. However, in
scanning that document, it seems that more site-specific information on site hydrogeology may be
available than was described in the EPA Assessment. While the latter refers to the EBD extensively
in terms of fish populations, etc., it does not refer to it for much of the site physical characterization.
EPA should address this in edits to the Draft Assessment.

EPA RESPONSE: Additional site-specific hydrogeology information has been incorporated in
Chapters 3and 7 and in the calculation of water quality values in Chapter 8. EBD data were used
along with USGS data for hydrologic analysis in both drafts of the assessment, but the sources of
data were not discussed as extensively in the previous draft.

VAN ZYL RESPONSE: No further comments on Question 1.

EPA FINAL RESPONSE: No response required.

Phyllis K. Weber Scannell, Ph.D.

The Environmental Assessment presents a well-documented discussion of the fish and wildlife
resources of the Nushagak River and Kvichak River Watersheds, with more limited discussions of
the remainder of the Bristol Bay Watershed. The document discusses interactions among species,
including nutrient flows and the importance of groundwater systems; however, information on
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contributions of marine-derived nutrients and existing pressures on the environment are not as
complete, or lacking. The information is general in nature. Should mine development go forward, it
will be necessary to obtain ecological information specific to the potentially affected areas. The
information should include timing of fish spawning, egg hatch, in-migration and out-migration, and
similar specific life-history information for important wildlife species.

EPA RESPONSE: We have clarified the use of information at different scales (Bristol Bay
watershed and Nushagak and Kvichak River watersheds in the problem formulation chapters,
smaller spatial scales in the risk analysis and characterization chapters). General information on
assessment endpoints is included in Chapter 5, with more detailed information included in the
appendices.

WEBER SCANNELL RESPONSE: Reviewer is satisfied with this approach.

The revised draft contains new sections 2.2.1 Topical Scope and 2.2.2 Spatial Scales. The
section 2.2.1 defines the limits of the assessment (“we do not consider all potential sources of
risk...”) and the focus (“potential effects on freshwater habitats™).

Section 2.2.2 defines the five spatial scales used in the Assessment and the use of broader
spatial scales for describing the physical, chemical and biological environments and effects of
multiple mines.

These two sections provide needed clarity to the Assessment and satisfy the initial concerns
expressed by this reviewer.

EPA FINAL RESPONSE: No response required.

Paul Whitney, Ph.D.

Fish Population Estimates. There are several places in the text where impacts of the loss and
degradation of habitat on fish populations was not quantified because of the lack of demographic data
for salmonids (e.g., page ES-26, third bullet). These statements are only partially accurate. It is true
that population models such as life tables or Leslie matrices require population age class data to
estimate population numbers. However, even if demographic data are available, these population
models do not relate population estimates to habitat quality. Incomplete data and relating fish
population estimates to habitat quality are not an uncommon problem in ecology and there are many
approaches for dealing with this issue. Approaches such as Ecosystem Diagnosis and Treatment
(McElhany et al. 2010), Expert Panels (Marcot et al. 2012), Bayesian nets (Lee and Reiman 1997),
Discussion with experts (Appendix G), or Weighing Lines of Evidence (Section 6.1.5) are just some
of the methods for relating habitat quality to fish abundance. Models and expert opinions, of course,
bring their own uncertainties but it seems better to have quantitative estimates (and discussion of the
estimates) of all the potential fish losses due to habitat loss than no estimate at all.

EPA RESPONSE: Approaches such as EDT, mentioned above, were considered, but rejected due
to lack of stream-reach specific information needed to provide the sort of quantitative estimates
desired. Expert panels and Bayesian Belief Networks are recognized as potentially providing
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useful guidance for identifying key uncertainties and directing future research and monitoring
efforts. However, this was deemed outside the scope of this assessment, and we instead focus on
the risks associated with the types of habitat change that would be expected under the mine
scenarios outlined. We restrict quantitative estimates of population level effects to the most severe
cases where total losses of runs could be reasonably assumed.

Even though the Executive Summary indicates that the impacts of loss and degradation of habitat on
fish populations could not be quantified, the text does provide some estimates. For example, the
assessment (page 6-11, first full para) estimates “that the combined effects of direct losses of habitat
in the North Fork Koktuli, downstream in the mainstem Koktuli and beyond, and impacts on
macroinvertebrate prey for salmon could adversely affect 30 to 50% of Chinook salmon returning to
spawn in the Nushagak River watershed.” This type of statement, and the basis for the statement
followed by a discussion of uncertainty, is a good example of the estimates that would better describe
possible impacts of the example mine on salmonids. Another example estimate appears on page 6-39
for four species of salmon.

EPA RESPONSE: We restrict quantitative estimates of population level effects to the most severe
cases where total losses of runs could be reasonably assumed, such as the example given above.
The text of the revised assessment has been clarified for consistency regarding feasibility of
estimates.

3.4 Charge Question 2

A formal mine plan or application is not available for the porphyry copper deposits in the
Bristol Bay watershed. EPA developed a hypothetical mine scenario for its risk
assessment, based largely on a plan published by Northern Dynasty Minerals. Given the
type and location of copper deposits in the watershed, was this hypothetical mine scenario
realistic and sufficient for the assessment? Has EPA appropriately bounded the magnitude
of potential mine activities with the minimum and maximum mine sizes used in the
scenario? Are there significant literature, reports, or data not referenced that would be
useful to refine the mine scenario, and if so what are they?

David A. Atkins, M.S.

The hypothetical mining scenario presented in the Assessment is based on a “Preliminary
Assessment Technical Report” of the Pebble deposit prepared for Northern Dynasty Minerals by
Wardrop (referred to as Ghaffari et al. 2011), in conformance with Canadian National Instrument 43-
101 (NI 43-101) which is used to set standards for public disclosure of scientific and technical
information about mineral projects of companies on bourses supervised by the Canadian Securities
Administrators. By most accounts, the Pebble deposit is a world-class deposit and the Wardrop report
counts nearly 11 billion tonnes of total resource. It is unlikely that all the ore currently identified
would be mined, so 11 billion tonnes would be an upper bound for this particular deposit. It is also
certain that exploiting the Pebble deposit would have to be at a scale large enough to justify the
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capital investment to build an infrastructure in such a remote area. Although the Assessment is
ostensibly about any mining development in the Bristol Bay watershed, the use of the Wardrop
scenario for Pebble effectively makes the report an assessment of mining the Pebble deposit.

EPA RESPONSE: The purpose of the assessment is to estimate potential impacts of large-scale
surface porphyry copper mining on salmon ecosystems in the Bristol Bay watershed. The
preliminary plan for mining the Pebble deposit was used as the basis for the assessment because
that deposit is the most likely to advance in the near term. Also, the Agency believes that mining of
other porphyry copper deposits in the watershed would proceed with a similar approach, since the
scenarios used are similar to what has been done at other porphyry copper deposits. Therefore, it
is appropriate to use Northern Dynasty Minerals’ 2011 plan for the Pebble deposit (Ghaffari et al.
2011) as the basis for the scenarios; however, a final mine plan may differ from what is presented
in Ghaffari et al. (2011). Chapter 13 of the revised assessment also considers the potential
cumulative effects of additional smaller copper porphyry mines in the watershed. No change
suggested or required.

ATKINS RESPONSE: The response adequately addresses the concern.
EPA FINAL RESPONSE: No response required.

The question then becomes what size mine is feasible from a technical and economic point of view.
The Pebble deposit mine plan, as presented in the Wardrop report, outlines three scenarios:

e An “investment decision case” for a 25-year mine life that would mine 2 billion tonnes of
ore;

o A “reference case” for a 45-year mine life that would mine 3.8 billion tonnes of ore; and

e A “resource case” for a 78-year mine life that would mine 6.5 billion tonnes of ore, or 55% of
the total measured, indicated and inferred resource.

The Assessment chose minimum and maximum mine sizes of 2 billion and 6.5 billion tonnes of ore,
respectively. Thus, the resource estimate used for the Assessment is the same as that for the two end
members presented by Wardrop. This would make the mine one of the largest in the world,
exceeding the size of the 10" percentile of global porphyry copper deposits by an order of magnitude
(see Appendix H of the Assessment). Mines that ultimately become this size usually expand by
increments, as exploration discovers new ore zones and expansion permits are granted.

EPA RESPONSE: Yes, the scenarios represent large-scale mines. The purpose of the assessment
is to estimate potential impacts of large-scale surface porphyry copper mining on salmon
ecosystems in the Bristol Bay watershed, so large mine sizes are appropriate. It is quite likely that
large mines would be created in increments, but this would not influence our assessment, as we
have evaluated impacts based on volumes of material released in the event of failures or accidents
and on material processed as proposed in Ghaffari et al. (2011) as reasonable for a deposit of this
size, regardless of the time period for mine operation. However, we have included a third, smaller
mine in our revision to represent the median-sized porphyry copper mine on a worldwide basis
(250 million tons).
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ATKINS RESPONSE: This discussion and inclusion of the 250 million ton scenario is
adequate.

EPA FINAL RESPONSE: No response required.

The Wardrop report further delineates Pebble West as a low-grade deposit near the surface that
would most efficiently be mined using open-pit methods, with Pebble East as a deeper, higher-grade
deposit that would most efficiently be mined using underground methods (specifically block-caving).
Mine facilities, as outlined in the Wardrop report, would include:

e Open-pit mining utilizing conventional drill, blast and truck-haul methods for near-surface
deposits.

e Underground, block-cave methods for deeper deposits.

e A process plant with throughput of 200,000 tonnes/day that utilizes conventional crush-grid-
float technology with secondary gold recovery.

e Other mine-site facilities, including:

0 Tailings storage.

Waste rock storage (the estimated waste/ore strip ratio is 2:1).

A natural-gas fired power plant.

Shop, office, and camp buildings.

Pipelines to ship ore concentrate slurry to the port facility; return water from the

tailings slurry after separation at the port facility; and fuel.

O O OO

EPA RESPONSE: No change suggested or required.
ATKINS RESPONSE: None.
EPA FINAL RESPONSE: No response required.

This mining and ore processing approach is conventional, and the Assessment includes these
elements. A mine developer may present alternative plans that could vary or alter how the mine is
developed, but the fundamental components would most likely remain the same.

EPA RESPONSE: We agree with this comment. No change suggested or required.
ATKINS RESPONSE: None.
EPA FINAL RESPONSE: No response required.

Because the Assessment is presented as a general assessment of mining risks and impacts in Bristol
Bay and not a specific analysis of the Pebble Project, reliance on the scenario presented in Wardrop
makes the assessment overly specific. Further, Chapter 7 provides more specific information on
“Cumulative and Watershed-Scale Effects of Multiple Mines,” which presents analysis of potential
impacts from mining five additional deposits in various stages of development (presumably from
early exploration to pre-feasibility). The information presented in Chapter 7 seems more like another
mining scenario than a cumulative impacts assessment. Therefore, | would suggest a broader range of
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potential mining scenarios be organized as follows, with the detail of assessment necessarily
becoming more speculative with each subsequent scenario in the list (due to the lack of geologic and
engineering information on the other deposits):

o Development of one, average-sized porphyry copper deposit (50" percentile or 250 million
tonnes of ore as described in Appendix H) in the location of the Pebble deposit.

e Development of a mega-mine in the location of the Pebble deposit (of the range between 2
and 6.5 billion tons of ore) that may develop after multiple expansion and permitting cycles.

¢ Development of a mining district consisting of an average-sized Pebble mine and other
potential mines (i.e., those presented in Chapter 7).

e Maximum development of all identified potential resources to their most likely ultimate
extent.

Considering this broader range of scenarios would help the reader to better understand the range of
potential risks and impacts.

EPA RESPONSE: The Pebble deposit is located in the watershed of interest, the deposit is similar
to other copper porphyry deposits in the world, and components of the scenarios are common and
anticipated for any such deposit of this type; thus, we feel that use of the Pebble deposit
characteristics and location is appropriate. The revised assessment includes an additional mine
size scenario (Pebble 0.25) representing the worldwide median size porphyry copper mine (Singer
et al. 2008). The revised assessment expands the cumulative impacts discussion (Chapter 13)
further by including transportation corridors and secondary impacts.

ATKINS RESPONSE: This discussion adequately addresses the concern.

EPA FINAL RESPONSE: No response required.

Steve Buckley, M.S., CPG

Additional mine scenarios are necessary to appropriately bound the magnitude of potential mine
activities. The maximum mine size in the mine scenario seems appropriate given the existing public
information on the Pebble deposit. The minimum mine size of 2 billion tons exceeds the 90™
percentile of global porphyry copper deposits. Using a minimum mine scenario in the range of 250
million tons or in the 50™ percentile range of global porphyry copper deposits would be more
appropriate to bound the lower end of the magnitude of potential mine activities. It would also be
useful to include some variation in mining methods. This could include incremental development of a
smaller open pit in the lower grade zones of a deposit, along with a portion of the higher grade
deposit being mined by underground block caving methods to further assess the minimum potential
impact of the mine scenario.

EPA RESPONSE: The revised assessment includes a mine size scenario (Pebble 0.25)
representing the worldwide median-sized porphyry copper mine as presented in Singer et al (2008).
The revision does not evaluate risks from hazards for underground mining, but a brief discussion
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of underground mining is included in Chapter 4. The failures assessed would apply whether the
mining technique were underground or surface.

BUCKLEY RESPONSE: The revised assessment is a major improvement with the addition of
mine scenario 0.25 and the brief discussion of underground mining.

EPA FINAL RESPONSE: No response required.

Courtney Carothers, Ph.D.

The hypothetical mine scenario was closely based on a probable mine prospect under development.
As such, it appears to be realistic and sufficient, if challenging to conceptualize as fully hypothetical
given this association.

EPA RESPONSE: No change suggested or required.

The report notes that the Pebble deposit may exceed 11 billion metric tons (4-17). The rationale for
choosing 6.5 billion metric tons as a maximum size is based “most likely mine to be developed (4-
19).” The rationale for not choosing a higher potential maximum could be explained.

EPA RESPONSE: Both the 2 and the 6.5 billion ton scenarios were presented in Ghaffari et al.
(2011) as economically viable, technically feasible, and permittable. The purpose of the assessment
was to estimate potential impacts of large-scale surface porphyry copper mining on salmon
ecosystems in the Bristol Bay watershed; the 6.5 billion ton mine is a large mine. Because this size
mine is on the lower bound of a maximum size, it is a conservative assumption for the risk
assessment. Thus, for the purposes of the assessment, it is not necessary to hypothesize an even
larger mine.

CAROTHERS RESPONSE: EPA responses are sufficient.

EPA FINAL RESPONSE: No response required.

Dennis D. Dauble, Ph.D.

The hypothetical mine scenario initially appeared realistic and useful in terms of potential project
scope. However, it was apparent during the public hearing, and upon further discussion between
members of the panel, that assumptions on mine size should be revisited based on deposit
characteristics and extraction potential. Also, assumed practices and operations should be verified
against current best-practice and State of Alaska permitting guidelines.

EPA RESPONSE: The revised assessment includes a smaller sized mine that is based on the
median-sized porphyry copper mine on a worldwide basis. The State of Alaska does not have
permitting guidelines that address the size of a mining operation. Land use activities were
previously subject to stipulations meant to minimize surface damage or disturbance under 11
Alaska Administrative Code (AAC) 96.140, but this regulation was repealed in December 2002.
The State does have statutory and/or regulatory requirements for an approved Plan of Operations
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(11 AAC 86.800), a Reclamation Plan (Alaska Statute (AS) 27.19.30) and appropriate Financial
Assurance (AS 27.19.040).

DAUBLE RESPONSE: The three mine scenarios as presented in the revised Assessment cover
a realistic range of potential development.

EPA FINAL RESPONSE: No response required.

Referenced literature provides appropriate context, however, | cannot help believe that information
on environmental impacts from past mining activities conducted in the Rocky Mountain metal belt
would be relevant to this assessment in some cases. It is also possible that recent published
information from Holden Mine in northern Washington State would help establish context for effects
of leachates and model results that predict downstream transport of tailing material in a wilderness
setting, for example.

EPA RESPONSE: Environmental impacts from historic mining are the basis for understanding
that risks from hazards of mining need evaluation. Modeling of tailings transport was based on the
expected characteristics of tailings for the Pebble deposit. There is an expanse of literature on
Superfund sites and interactions of metals associated with sediments and their leaching. We
included a number of selected sites in our background information, but to include all possible sites
would get further away from the scope of the assessment, which was to evaluate potential effects
within the Bristol Bay watershed.

DAUBLE RESPONSE: In this reviewer’s opinion, the writers did an adequate job of providing
comparative information from other mineral development sites.

EPA FINAL RESPONSE: No response required.

Gordon H. Reeves, Ph.D.

No comments on this question.

Charles W. Slaughter, Ph.D.

Given the available information base for the ore deposits of the Bristol Bay watershed, and the
publicity which has attended the Pebble planned development over the past several years, the
Assessment’s hypothetical mine scenario seems fairly realistic. Further, it is appropriate that the
Assessment consider the probable impacts of other future mineral development projects once an
initial entry (presumably Pebble-Northern Dynasty Minerals) has been accomplished. Such
subsequent development — “cumulative effects over a long time period” — could (and should) receive
more emphasis than is accorded in the Assessment.

EPA RESPONSE: The assessment of cumulative effects of multiple mines is given more emphasis
in the new Chapter 13.
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SLAUGHTER RESPONSE: Given the present relatively unaltered state of the Bristol Bay
watershed, the inevitable and irreversible cumulative effects — on salmon and on the entire
human-landscape-wildlife biota complex — of additional mines and ancillary and induced
development are certainly as significant in the long term as is the initial (proposed) Pebble
mine scenario(s). Chapter 13 is a great improvement to the Assessment, and does recognize
many probable consequences and cumulative effects of multiple mines and “induced
development”. The attempt to provide an overview of the primary current mining claims is
appreciated. This leads to another question: Does EPA, or any other State or Federal entity,
have legal or “moral” standing to more fully evaluate such long-term cumulative impact on this
large, undeveloped, presently controversial piece of the United States?

EPA FINAL RESPONSE: With respect to the legal authority of agencies to evaluate cumulative
impacts, implementing regulations for various statutes require that cumulative impacts be assessed
during project review/permitting. Examples are the National Environmental Policy Act (NEPA)
and the Clean Water Act (CWA) 404 permit program. The Council on Environmental Quality
regulations (40 CFR § 1500 -1508) define the impacts and effects that must be addressed and
considered by federal agencies in satisfying the requirements of the NEPA process. These include
direct, indirect, and cumulative impacts. The NEPA regulations at 40 CFR Parts 1508.7 define
cumulative impact as “the impact on the environment which results from the incremental impact
of the action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency (federal or non-federal) or person undertakes such other actions.”

Cumulative effects on an aquatic ecosystem are also required to be considered by the permitting
authority pursuant to the CWA 404 regulations at 40 CFR Part 230.11(g). 40 CFR 230.1(d) states:
“Fundamental to these Guidelines is the precept that dredged or fill material should not be
discharged into the aquatic ecosystem, unless it can be demonstrated that such a discharge will not
have an unacceptable adverse impact either individually or in combination with known and/or
probable impacts of other activities affecting the ecosystems of concern.”

Your comment also asks whether agencies have “moral standing” to more fully evaluate long-term
cumulative impacts. Although agencies do not act based on moral grounds, agencies do have
guiding principles by which they operate. These principles form the backdrop for agency decision
making. For example, EPA’s stated mission includes the statement that “environmental protection
is an integral consideration in U.S. policies concerning natural resources, human health,
economic growth, energy, transportation, agriculture, industry, and international trade, and these
factors are similarly considered in establishing environmental policy.”” Similarly, the United States
Army Corps of Engineers and the State of Alaska have principles that guide their decision making
with respect to the environment. The United States Army Corps of Engineers Environmental
Operating Principles “were developed to ensure that Corps of Engineers missions include totally
integrated sustainable environmental practices. The Principles provided corporate direction to
ensure the workforce recognized the Corps of Engineers role in and responsibility for sustainable
use, stewardship, and restoration of natural resources across the Nation and, through the
international reach of its support missions.” In 1971, the Alaska Legislature set out the Alaska
Department of Environmental Conservation’s mission as follows: **to conserve, protect and
improve its (Alaska's) natural resources and environment and control water, land and air
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pollution in order to enhance the health, safety and welfare of the people of the state and their
overall economic and social well being.”” These broad policy or mission statements could support a
decision to take a comprehensive look at the long-term cumulative impacts of mining in the Bristol
Bay watershed.

John D. Stednick, Ph.D.

The document does not adequately bound the range of mine scenarios. The minimum mine
development scenario is not adequately addressed. A frequent criticism during the public comment
session was that mine plans presented in the assessment are not representative of current standards. A
compilation of existing world porphyry mine complexes as well as other types of mines specific to
Alaska would better inform the reader of mining processes and potential risks. The physical setting in
Southwest Alaska is not the same as the Bingham Mine in Salt Lake City. Currently, the document
refers to a particular mine in a particular risk assessment (stressor), e.g., the Fraser River for salmon,
Aitik for chemistry, and Altiplano for pipeline failures.

EPA RESPONSE: The revision includes a smaller mine size that represents the worldwide median
size for a porphyry copper mine (Singer et al. 2008), to help with the issue of the range of
scenarios. EPA disagrees that the mine scenarios evaluated are not representative of current
standards. This view apparently stems from use of the term *“good” rather than “best™ practices in
the draft assessment. The reason for using that term is that the term “best management practices”
is a term generally applied to specific measures for managing non-point source runoff from
stormwater (40 CFR Part 130.2(m)). Measures for minimizing and controlling sources of pollution
in other situations are often referred to as best practices, state of the practice, good practice,
conventional practice, or simply mitigation measures. We assume that these types of measures
would be applied throughout a mine as it is constructed, operated, closed, and maintained post-
closure, regardless of the qualifier that one wishes to place with it. A text box was added to the
revised Chapter 4 that discusses terms to help clarify our intention for descriptors used. The
Fraser River example was considered because it had been used as an analogue by others, but was
dismissed as not representative of Bristol Bay. Other mines that are noted in the assessment are
illustrative of specific issues only and are not used for risk evaluation in the Bristol Bay
watershed. Atlhough physical settings are not the same, the components and the impacts are
similar and thus included to help a reader understand where and how these things occur.

The Bureau of Land Management has identified certain lands that will be excluded from
development. This reference needs to be followed up.

EPA RESPONSE: The purpose of the assessment was to estimate potential impacts of large-scale
surface porphyry copper mining on salmon ecosystems in the Bristol Bay watershed. This
presupposes that our mine scenarios are located in areas that are not excluded from development.
The majority of land in the two watersheds is state land that is available for mine development,
and Figures 2-3 and 2-4 now indicate protected areas within the Bristol Bay watershed.
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Roy A. Stein, Ph.D.

Hypothetical Mine Scenario. Though mining does not lie within my area of expertise, | thought that
this scenario helped me understand the potential impact of a mine of this magnitude in a wilderness,
pristine watershed. | find it difficult to comment as to whether this scenario is realistic and sufficient,
though | did use this scenario to guide my comments below. From the text, it is apparent that this is a
realistic scenario, based on documents filed by the company with the Canadian government. This
makes this scenario the most realistic one could expect.

Minimum and Maximum Mine Size. For me, as an ecologist, this bounding helped me to
understand the potential impacts of the Pebble Mine, though I did not understand what the
probability of either mine size happening in the near term. Understanding these probabilities
would be helpful to the readers.

Mine-Size Continuum. Is it more likely that the initial Pebble Mine will be maximum or
minimum in size? Wouldn’t it be far better to review a continuum of mine sizes from the
smallest that is economically feasible to one that is intermediate in size and then to one (or
two) that would take to the largest realistic mine size? With this continuum, the reader begins
to understand the overall impact of various mine sizes on the Bristol Bay ecosystem. Some
reflection on these mines sizes and their impacts would have helped me interpret the
Environmental Risk Assessment with some additional insight.

EPA RESPONSE: The State of Alaska does not have permitting guidelines that address the size of
a mining operation. Many identified deposits never become developed mines for various reasons,
and it is unknown how many deposits exist and are economically viable for exploration of mining
feasibility. Once it is decided to develop a site, there are a number of things that must occur before
a mine begins operation. Thus, it is not possible to predict the probability of either mine size
happening in a specific period, at least with any certainty. All we can say is that there are deposits
that have the potential to be mined in the future.

It is more likely that an initial mine would begin at a smaller scale and become larger and perhaps
be permitted in stages of increasing size. However, there are different approaches in how plans are
presented and these depend on multiple factors, including economics and projected costs/gains in
prices of the metal being mined. For example, if it were not economically viable to mine only a
small part of a known large deposit, a larger mine would be proposed and planned for. The revised
assessment includes a size scenario that represents the worldwide median-sized mine to provide
more of a continuum of sizes.

One Watershed. Given the productivity of salmon from these two river systems (50% of the
sockeye salmon in Bristol Bay are produced from these rivers), might there be some thought given to
limiting the mining operations to a single watershed, either the Nushagak or the Kvichak (page ES-
2)? In so doing, in a single stroke, the impact of this mine on salmon is reduced by 50% or more.
Could the Pebble Mine be confined to one watershed, such as where the majority now falls — in the
Nushagak River (both the north and south forks of the Koktull River) watershed? Even so, this
suggestion becomes especially pertinent to Chinook salmon spawning in the Nushagak River, for this
run is “near the world’s largest” (page ES-5), but yet the Nushagak watershed is small relative to
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other watersheds (such as the Kuskokwim and the Yukon) where Chinook salmon are abundant. As a
result, any impacts to the watershed by a mine of this size are magnified, another concern when
considering this location. Without mining expertise, | cannot judge whether it would be possible to
mine in only one of the watersheds, rather than both. Even so, some consideration should be given to
this suggestion.

EPA RESPONSE: Restricting impacts to one watershed would change the risks, and could be a
part of future mine plans. We chose to represent a suite of realistic mine scenarios based upon
preliminary mining plans and the location of the ore deposit which lies in both watersheds.

William A. Stubblefield, Ph.D.

No comments on this question.
STUBBLEFIELD RESPONSE: No additional comments on this question.

EPA FINAL RESPONSE: No response required.

Dirk van Zyl. Ph.D.. P.E.

The hypothetical mine scenario adopted by the EPA relied almost exclusively on the document
prepared for Northern Dynasty Minerals (NDM), one of the partners of the Pebble Limited
Partnership. Developing a mine plan for a specific ore body is a large task and is undertaken by a
large team of engineers and scientists. In the process of developing a mine plan many options are
considered for each facility and its components, including mining methods, process design options,
waste rock management options, tailings management options, shipment of product, etc. The
hypothetical mine scenario was prepared by an independent consulting company for one of the
partners and this plan does not necessarily represent the design and management options that will be
selected for developing this ore body. Because of ore grades and the deposit style, it is most likely
that an open pit mine will be developed as assumed in the report for the western lower grade ore
body and that underground mining will be used for the eastern higher grade ore body. The size of the
ore body and the strip ratio for an open pit mine are completely dependent on metal prices and
production costs at the time of mine development. Metal prices and production costs will also be a
major factor in deciding whether to first develop an underground mine instead of an open pit mine.
While some of the components of the final mine may contain elements of the conceptual mine, it is
impossible to know whether the hypothetical mine scenario is realistic, as will be further discussed in
the comments below.

EPA RESPONSE: It is acknowledged in the assessment that the mine scenarios might not look
exactly like a mine presented in a mining plan. The assessment is not a mining plan and is not an
evaluation of a mining plan; it simply uses current information for the Pebble deposit because it is
a large ore deposit which has had extensive exploration with potential for development in the near
future. An additional scenario has been included in the revision to match the worldwide median
mine size and show a better continuum of scenarios possible. We consider our scenarios to be
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realistic, as they were presented as possible layouts for the Pebble deposit and stated in Ghaffari et
al. (2011) as being “economically viable, technically feasible, and permittable™.

To address the issue of sufficiency it is necessary to understand the range of potential outcomes
related to the various options. For the most part, the EPA study used the information from the NDM
document for evaluating impacts to salmonids. Using different options, both technological as well as
site selection, for some or many of the facilities could result in impacts that are different from those
described in the report. 1 would therefore suggest that using only the present hypothetical mine
scenarios is insufficient. There could be a range of impacts, such as the surface areas of facilities,
which in some cases could be smaller than what was chosen and in other cases larger. However, this
does not mean that the hypothetical mine represents “average conditions.” | therefore consider the
mine scenario not sufficient for the assessment.

EPA RESPONSE: It is acknowledged in the assessment that the components in the mine scenarios
might not be exactly what would be proposed in a mining permit application for this location or
for other locations within the Bristol Bay watershed. The purpose of the assessment was to
evaluate potential impacts of large-scale surface porphyry copper mining in the Bristol Bay
watershed, so the assessment was not meant to represent “average conditions.” However, an
additional mine size scenario has been included in the revision to match the worldwide median
porphyry copper mine size and show a better continuum of scenarios possible.

The minimum and maximum mine sizes selected by EPA are 2 billion tonnes mined over 25 years
and 6.5 billion tonnes mined over 78 years; in both cases, the daily ore processing rate is 200,000
tonnes. As indicated above, the final economic mine size at the time of development will be
determined by metal prices and production costs. Note that production costs, as used here, include all
the considerations related to regulatory, environmental and social aspects of the mine and its
environs. Mining companies typically make investment decisions for periods of 20 to 30 years. It is
seldom, if ever, that a new investment will be made based on a 78 year mine life; however, the
upside potential will be taken into account when an investment for a shorter mine life is made. It is
also unlikely that environmental regulatory agencies will consider issuing a permit, including closure
plans, etc. for a 78-year project. Furthermore, even if the mine ultimately continues for 78 years, it is
certain that the operating and environmental control technologies and societal expectations will
change in that period and therefore the elements used by EPA for the maximum size hypothetical
mine will certainly not be valid for such a long mine life. It is therefore my conclusion that assuming
the development of a 2 billion tonne ore body is realistic, but that assuming development of a 6.8
billion tonne ore body, using static technology assumptions, is not.

EPA RESPONSE: Although it is true that an actual mine likely would be permitted in increments,
the assessment never stated that the 78-yr scenario would not be done this way. In fact, the
assessment does not discuss how such scenarios would be permitted at all, and to do so is outside
the scope of the assessment. The purpose of the assessment is to estimate potential impacts of
large-scale surface porphyry copper mining on salmon ecosystems in the Bristol Bay watershed,
and that necessarily assumes that the mine scenarios are permitted. It is true that some
technologies would have advanced over time from ‘day one’ of mine scenario development, and we
acknowledge this in our assessment. It is impossible to predict, however, how impacts from use of
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future technologies would differ from those in use today, or how they would change conditions
existing at the time they began being used. We can only present and predict potential impacts
based on use of the most appropriate technologies available at the current time. No change
suggested or required.

The EPA assessment report includes a range of the literature and reports in evaluating the selected
mine scenario. However, | have a number of specific comments about various aspects of the report as
well as the references.

Good practice vs. best practice. On p. 4-1 of the report, the EPA states: “Described mining
practices and our mine scenarios reflect the current practice for porphyry copper mining around the
world, and represent current good, but not necessarily best, mining practices”. EPA does not clarify
this decision, nor does the report clarify the distinction between “good” and “best” practices. It can
only be concluded that “best” will be better than “good”. On the basis of this, it is inconceivable to
me that the Bristol Bay communities, the Alaska regulatory authorities as well as Federal Regulatory
Authorities will not demand that the company follow “best mining practices,” however that is
defined at the time. It is also inconceivable to me that the company will not follow “best mining
practices” in the design and development of such a mine. During the engagement processes, the
stakeholders will have to agree what represents “best” practice in the design of the mining project. It
is important to note that most of the failure statistics used as a basis for the evaluations in the report
are derived from data gathered over the last 50 years or so (e.g. refer to p. 4-45 of report). It may be
argued that this information is mostly for mines following “good” practices and, in many cases, for
projects that had a lower standard of care. To my knowledge, there are no statistics available that
compare failure rates of facilities designed and operated under “good” practice to those designed and
operated under “best” practices, whatever definitions are used for “good” and “best”.

EPA RESPONSE: The term “best management practices” is a term generally applied to specific
measures for managing non-point source runoff from stormwater (40 CFR Part 130.2(m)).
Measures for minimizing and controlling sources of pollution in other situations often are
referred to as best practices, state of the practice, good practice, conventional, or simply mitigation
measures. We assume that these types of measures would be applied throughout a mine as it is
constructed, operated, closed, and post-closure, regardless of the qualifier that one wishes to place
with it. To remove any ambiguity and subjectiveness of terms “good” or “best”’, we have removed
them in the revision and have added Box 4-1, which includes definitions for several terms used.

EPA also is not aware of any statistics available that compare dams designed (and/or operated)
under different standards; however, the probabilities for dam failure used in the assessment were
not derived solely from the historical record. Historical failures were discussed as supporting
background information and present a defensible upper bound on the failure probabilities. The
failure probabilities used in the assessment are based on Alaska’s dam classification and required
safety factors applied to the method of Silva et al. (2008). The data presented by Silva et al. (2008)
consider only the annual probability of failure from slope instability, but the methodology is
equally applicable to other failure modes. The discussion of failure probabilities in the revision
(Chapter 9) is expanded to clarify this issue.
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VAN ZYL RESPONSE: The author agrees that from a regulatory perspective “best
management practices” (BMPs) is typically used for non-point source runoff. However, the
term is also in much broader use in practice to refer to other activities and this is somewhat
recognized. Addition of Box 4-1 helps to clarify this point.

EPA FINAL RESPONSE: No response required.

Mine scenarios. The executive summary indicates (p. ES-11): “The mine scenario includes
minimum and maximum mine sizes, based on the amount of ore processed (2 billion metric tons vs.
6.5 billion metric tons), and approximately corresponding mine life spans of 25 to 78 years,
respectively”. This seems to indicate that the mine life cycle in the first case consists of 25 years of
operational life followed by closure and, similarly for the second case, 78 years of operational life
followed by closure. However, a careful review of the water management section (section 4.3.7)
indicates that this is not the case. The EPA water balance calculations are simplified to a set of
deterministic values in Table 4-5 for four water management stages during the overall mine life
cycle: start-up, operations minimum mine (25 years), operations maximum mine (78 years), and
post-closure. For post-closure, only the 78-year mine life numbers are used. It therefore seems that
EPA is not considering that the 25-year mine will close, but that its life will automatically be
extended to 78 years. Does this mean that the EPA really does not evaluate the minimum mine size
completely, i.e. the 25-year mine life followed by closure? It is important that this be clarified as it
would be inconsistent not to evaluate closure of the 25-year mine. It is possible that additional
evaluations, or at least additional explanations, will be required to clarify this.

EPA RESPONSE: The reviewer is correct. Our water balance calculations only explicitly present
the closure of the Pebble 6.5 scenario. The water balance for the Pebble 0.25 and the Pebble 2.0
scenarios would be similar, but in those scenarios there would be no water captured in TSF 2 or
TSF 3 and the amounts captured in the pit would be proportionally smaller, as they are in the
operating scenarios. While the pit is filling in each of the three scenarios, the total amount of
water captured is slightly less than the amount captured during operations, and about 35% to 45%
of the water captured is available for reintroduction to the streams. Once the pit is full, the amount
captured at the mine pit area drops substantially and 100% of the captured water is reintroduced.
Post closure flows for the three mine scenarios are presented in Table 6-8.

Tailings management technologies. Ongoing technology development has resulted in a broader
range of tailings management options than only slurry tailings disposal. Filtered dry stack tailings can
be considered as a realistic option, even for mines with higher production rates. Flotation of
remaining sulfides in the tailings before deposition is also a realistic option for mines; it has been
done successfully at the Thompson Creek Mine in Idaho for the last 18 plus years. While these
technologies are mentioned, they are not selected for reasons such as technology not being
appropriate for the climatic conditions and concerns with disposal of pyrite waste. Both of these are
not insurmountable technical issues and adopting such management options will reduce failure
probabilities and potential impacts following a failure. The failure mode of a filtered dry stack
facility not containing sulfides will be completely different from a slurry impoundment and the
potential environmental impacts of these other tailings management options will definitely be far
smaller than those for the selected mine scenario using slurry tailings disposal.
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EPA RESPONSE: Selective flotation to lower the pyrite content has been added to the discussion
of processing in Chapter 4 and referenced in Chapter 6 as being done in the assessment scenarios.
How tailings are managed within the impoundment can affect water chemistry and a dry stack
with sulfides removed may produce the best water quality results after reclamation if the fate of the
sulfide tailings is never considered. According to Ghaffari et al. (2011), 14% of the tailings
produced would be pyritic (with the selective flotation method used), which equates to an average
of 28,000 tons/day in a 200,000 tons/day mining operation, or over 255 million tons during a 25-
year estimated lifetime for that scenario. These tailings need to be managed in such a manner that
oxidation does not lead to acidic drainage and the most effective way is to deposit them
subaqueously. Additionally, a “rule of thumb’ for design of dry stack tailings is to allot 25 acres
for every thousand dry tons of tailings per day over the life of a 20-year operation (SME Mining
Engineering Handbook 1973). Assuming our scenario of 200,000 tons per day processed and that
99% of this material was waste tailings, this would amount to 4900 acres (25 *200,000 *.99/1000)
or 19.8 km? over 20 years. This exceeds the internal surface area taken up by the TSF for tailings
deposited over 25 years for the same mass of material processed per day by 5.6 km?; thus, even if
there were not a risk of the PAG tailings acidic leaching potential, dry stack tailings disposal at
this site would create additional surface area loss versus the scenario’s traditional dam.

VAN ZYL RESPONSE: The response refers to a “rule of thumb” from the SME Mining
Engineering Handbook (1973) about allotment of space for dry tailings. The author is not
aware of any hard rock dry tailings management projects in the 1970’s, these really came to
being in the 1980°s and 1990’s. It is therefore not clear what experience base was used to
establish this “rule of thumb”. The author has not reviewed the reference, however assuming
100 pcf density for the dry tailings the rule indicates a height of tailings stack of about 130 ft.
This clearly is dependent on the topography and there is no reason not to construct stacks that
are higher. There is no reason why the overall area covered by dry tailings should be larger
than the footprint of a slurry tailings deposit as the dry density of placed and compacted
tailings will be higher than that of slurry tailings. The statement that *“dry stack tailings disposal
at this site would create additional surface area loss versus the scenario’s traditional dam”
contained in the present response is not correct and should be reconsidered as a reason to
dismiss this option.

Please also note that the comments in the responses are inconsistent with that in the Second
Draft on p. 4-18:

Dry stack tailings management in which tailings are filtered and “stacked” for long-
term storage, is a newer, less commonly used tailings disposal method. Dry stacked
tailings require a smaller footprint, are easier to reclaim, and have lower potential for
structural failure and environmental impacts (Martin et al. 2002). However, the high-
energy cost of dry stack technology remains a barrier for mining low-grade ores such as
porphyry copper. In addition, this type of storage is inappropriate for acid-generating
tailings and is less feasible in larger operations, where tailings impoundments serve to
store water as well as tailings. It is most applicable in arid regions, although dry stacks
are also used in wet climates or in cold regions where water handling is difficult (Martin
et al. 2002). Currently, the only mines in Alaska that use dry stack disposal of tailings
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are underground mines with high-grade ore and relatively low quantities of tailings (e.g.
Greens Creek, a lead, silver, zinc mine in southeast Alaska; and Pogo, a gold mine in
eastern interior Alaska).

It should also be noted that it is not only higher energy costs but also capital and other
operating costs that make this technology more expensive. However, if this tailings
management method results in lower environmental risks then it should be seriously
considered and potentially included in project considerations, even if only to enumerate the
lower risks, e.g., the tailings failure scenario will not occur because there is no fluid stored and
all surface water can be diverted. This issue of acid drainage can also be addressed in the
design of the facility, note that acid drainage collection and treatment from the tailings
impoundment is included in the present assessment.

EPA FINAL RESPONSE: We agree with the commenter that the statement “dry stack tailings
disposal at this site would create additional surface area loss versus the scenario’s traditional
dam” is not correct and should be removed from our initial response. Information on dry stack
tailings management has been expanded in the final assessment (Box 4-7), and this information
clarifies that dry stack tailings management would not result in a larger tailings storage footprint.

Waste rock management. The waste rock management plan on p. 4-13 calls for the potentially acid
generating (PAG) waste rock to be separated from the rest of the waste rock and states that the “PAG
waste rock might be placed in the open pit at closure to minimize oxidation of sulfide minerals and
generation of acid drainage”. However, on p. 4-33 it is stated that: “PAG waste rock will be
processed through the flotation mill prior to mine closure, with tailings placed into the TSF (tailings
storage facility) or the mine pit.” These two alternatives represent completely different management,
economic and environmental conditions and are not consistent. Milling the PAG waste rock
represents a higher cost than placing the PAG rock in the pit and placing the PAG waste rock tailings
in the TSF will increase the size of the TSF. Placing the PAG tailings in the pit will set up a
completely different management scenario than placing the PAG waste rock in the pit. The EPA
should clarify which option or range of options they select for evaluation and use that consistently in
the assessment.

EPA RESPONSE: These statements have been made consistent. The revised assessment scenarios
include processing the PAG waste rock over the course of operations to minimize the length of
time a PAG waste rock pile would be on the surface, and thus minimize its potential for oxidation
and subsequent release of acidic leachate. There is no longer mention of PAG rock being disposed
in the pit at closure (Section 6.3.3).

Water balance and management — waste rock. Mine site water balance and management is a very
complex issue as recognized by the EPA on p. 4-27: *...water balance development is challenging
and requires a number of assumptions”. Because of these uncertainties, complex probabilistic
dynamic models are employed at mines where the site details are better defined than that of the EPA
hypothetical mine scenario. The information in Box 4-2 indicates that the “captured flows include
water captured at the mine site and the TSFs (Table 4-5). The total amount of water captured at the
mine site includes net precipitation (precipitation minus evapotranspiration [footnote: during
operations most of these areas will not be covered with vegetation and the correct terminology here is
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“evaporation”]) over the areas of the mine pit, the waste rock piles, and the cone of depression
(without double-counting any areas of overlap)”. On p. 4-23 it is stated that: “Monitoring and
recovery wells and seepage cut-off walls would be placed downstream of the piles to manage
seepage, with seepage directed either into the mine pit or collection ponds”. Figure 4-9 shows this
schematically where leachate from the waste rock enters the groundwater that then flows to the mine
pit or to the monitoring and collection well. However, if net precipitation only includes the
components above (precipitation minus evapotranspiration), effectively excluding infiltration, and if
this net precipitation is captured from that waste rock pile (as stated in Box 4-2), then there should
not be any water available to infiltrate into the waste rock pile, i.e. there should not be any leachate.
All references to seepage from the waste rock piles are incorrect following the EPA’s assumptions of
total capture of net precipitation. In addition, the approach that is used in the water balance is
inconsistent with observed field performance and descriptions in the literature, as is it difficult to
imagine a case where there is zero infiltration into a porous waste rock pile (e.g. Nichol et al., 2005
and Fretz et al., 2011). The EPA must clarify the whole water balance model and the evaluations. For
the assessment to have any credibility, the water balance and management evaluations should reflect
realistic conditions.

EPA RESPONSE: The term “evapotranspiration” has been corrected to ‘evaporation’ in the
revised assessment when discussing the operational phase. Total precipitation equals the sum of
evaporation, transpiration (where applicable), runoff, and infiltration. Net precipitation included
in the water balance includes all water falling onto the site components minus water leaving only
via evaporation (i.e. it includes both runoff and infiltration). Leachate/seepage water originates
from precipitation which has infiltrated the waste rock piles or tailings onto which it fell.
Therefore, the discussion of seepage is not incorrect, and there is no indication that the scenarios
represent “zero infiltration”, as we discuss (as noted in the comment made) how seepage and
leachate are managed. However, the water balance section has been revised for clarity (new
Section 6.2.2). As the commenter notes, the assessment discusses seepage collection systems.
However, the assessment does not assume total capture. Our water balance assumes that 50% of
the leachate that is lost from the TSFs and from the portion of the waste rock piles outside the
drawdown zone of the pit escapes into the groundwater and eventually into the streams.

Dam failure — tailings storage facilities. During operations, “water falling within the perimeter of a
TSF would be captured directly in the TSF, but runoff from catchment areas up-gradient of the TSF
would be diverted downstream” (p. 4-27). At closure, water would be removed from the TSF
providing more storage, but also maintaining a small pool to “keep the core of the tailings hydrated
and isolated from oxidation” (p. 4-32). This seems to assume that the diversion systems will be kept
in place and most likely will be upgraded to divert up-gradient surface water around the tailings
impoundment. It is likely that the design criterion for the upgraded diversion system during the post-
closure period will be the probable maximum flood (PMF) as is done at a number of mines. Dam
failure analyses were done assuming that the flood leaving the TSF includes the PMF inflow from
the up-gradient catchment, excess water on top of the tailings and 20% of the tailings volume (Box 4-
8). While one can argue that a failure including all these materials may be a plausible, although a
very low likelihood event during operations, it seems less probable that such a failure will take place
for the mine closure period when an upgraded diversion system is in place. Also, during the closure
phase, the tailings will consolidate and be less mobile. Note that the densification behavior of oil
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sand tailings referred to on p. 4-32 (i.e. the Wells, 2011 reference) does not apply to copper tailings.
The presence of clay minerals and bitumen in the mature fine tailings portion of the oil sand tailings
is the source of the different behavior (Znidarci¢ et al., 2011).

EPA RESPONSE: It is assumed that post closure scenarios will have drainage facilities in place
that could safely pass storm events. However, the decision was made to assume a failure that was
consistent for both the operational and post operation scenarios. The PMF would overtop the
main dam of the TSF and drain into the North Fork Koktuli as a representative failure, assuming
that drainage facilities were either not yet operational or had failed. It is important to note that the
PMF peak flow generated only 291 cms, which is small when compared to the peak flow release at
the failing dam (149,263 cms and 11,637 cms for the large and small failures, respectively). 20%
was selected to represent the volume released from the TSF because it fell within a reasonable
range when compared to release volumes of historic failures. The 20% volume included both
solids and pore water.

VAN ZYL RESPONSE: The author indicated in his 2012 [comments] that the analogy to
consolidation of oil sand tailings is incorrect. The Second Draft includes the following
statements: “Although oil sands are different from porphyry copper tailings, the principle is the
same. Lack of data specific to porphyry copper tailings suggests a cautious approach, so we do not
assume that the tailings consolidate to a fully stable land form. Thus the system may require
continued monitoring to ensure hydraulic and physical integrity in perpetuity”. The author agrees
that the principles are the same, however where it is estimated to take 200 years plus for a
mature fine oil sand tailings facility to consolidate, a hard rock facility will consolidate during
the operational life (refer to Caldwell et al, 1984; Oliveira and van Zyl, 2006a and 2006b).
While long-term monitoring will be required, especially if the decision is made to store water
on the impoundment, the tailings will be completely consolidated, i.e. no excess pore pressures
will remain.

Tailings specific gravity (Second Draft p. 9-12): The report notes that the specific gravity of the
bulk tailings is 2.61 and that of the pyritic tailings is the same. This is incorrect. The specific
gravity of pure pyrite is about 5.0, however when mixed with other minerals as in tailings one
can typically use a value of 4.2 to 4.5. Please correct this and update the calculations on p. 9-12.

EPA FINAL RESPONSE: Wells (2011) and Oliveira and van Zyl (2006a and 2006b) agree that
the consolidation of tailings with low sand content may slow substantially or effectively cease in a
relatively short period of time after operational loading ends. The assessment makes the same
point, noting that continued strength gain from long-term consolidation cannot be relied upon and
that confirmation would be required to document continuing strength gains.

We performed a literature search of copper tailings specific gravities (SG) and found reported
values ranging from 2.67 to 4.2. Most of the cited references do not state a density for a separate
pyritic tailings stream, but the citations pertain to mines that have ore with high pyrite content.
Higher iron (SG = 7.9) or higher pyrite (SG = 5.0) content appears to correlate with higher
specific gravities of the tailings. Although the literature search supports the reviewer’s statement
that the pyritic tailings solids could have a higher specific gravity, it is inconclusive with respect to
the Pebble deposit pyritic tailings stream. Values in the range proposed by the reviewer appears to
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be inconsistent with the ore and tailings specific gravities reported in Ghaffari et al. (2011). For
the greatest consistency with the field data and with the detailed mass balance analyses reported by
Ghaffari et al. (2011), we use specific gravity values of 2.63 for the bulk tailings solids and 3.00 for
the pyritic tailings solids. Because the pyritic tailings make up only about 14% of all the tailings,
variation in the pyritic tailings specific gravity up to as high as 4.2 would only affect the average
tailings mass and volume properties by about 1%.

Reclamation slope of waste rock. On p. 4-32 it is stated that: “We assume that NAG waste rock
would be sloped to a stable angle (less than 15%) (Blight and Fourie, 2003)”. | contacted Profs.
Geoff Blight and Andy Fourie about this statement and received the following response from Prof.
Blight: “The only reference to 15 degrees (not 15 %) slopes is the following, talking about the outer
tailings, not waste rock covered, slopes of decommissioned TSFs: “it must be remembered that the
outer slopes will need to be rehabilitated, and that for vegetation to be stable, and surface erosion
minimal, the maximum outer slope should not exceed 15 degrees.” This error in reference must be
corrected; it is recommended that more typical closure slopes of about 30% (or 3H:1V, about 18
degrees) for waste rock should be used in the evaluations.

EPA RESPONSE: The text has been changed to correctly read 15 degrees in Chapter 4 and
Appendix I.

Phyllis K. Weber Scannell, Ph.D.

The Environmental Assessment discusses a hypothetical mine (given that mine plans have not been
developed). Page 4-5 of the document states that “rocks associated with porphyry copper deposits
tend to straddle the boundary between net acidic and net alkaline..” The Pebble Project
Environmental Baseline Report (SRK 2011, Chapter 11) summarizes testing on the samples from the
pre-Tertiary porphyry mineralized rock in Pebble East Zone (PEZ) and Pebble West Zone (PWZ).
The metals leaching/acid rock drainage study showed acidic conditions occurring immediately in
core with low NP, but the average delay to onset of acidic conditions was estimated to be about 20
years. Copper was leached in the highest concentrations, but Co, Cd, Ni, and Zn also leached from
samples from PEZ. Wacke (sedimentary rock) samples from PEZ and PWZ leached As, Sh, and Mo,
in addition to Cu. (SRK, page 58). The available information on acid generation and metals leaching
appears to be preliminary. Development and permitting of a viable mine plan will require extensive
sampling and data analysis of ore samples, plans for classifying waste rock (as PAG and NAG), and,
possibly, plans for collecting and treating runoff and seepage waters.

EPA RESPONSE: We agree that developing and permitting a viable mine would require extensive
information. The assessment is not a mining plan. The scenario presents a suggested treatment
option for mining influenced water and settling ponds for water that is simply stormwater runoff.
No change required.

WEBER SCANNELL RESPONSE: Reviewer agrees that no change is required; however,
reviewer still believes that the available information on metals leaching was not adequately
addressed in the initial draft Environmental Assessment. Perhaps some statement in the
Assessment that addresses the need for in-depth sampling for acid generation and metals
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leaching would suffice. The primary concern of this reviewer is that the Assessment did not
adequately discuss potential leaching of metals other than Cu and that much of the information
contained in the SRK report was not used.

The reviewer notes that Section 8.2.2.2 Other Metals has been added to the revised draft
Assessment. This new section provides much needed information on the toxicity of elements
other than Cu and recognition that these elements may be of concern. New Section 8.2.2.3
addresses concerns of total dissolved solids, a potentially significant stressor to aquatic
communities. Inclusion of these two sections greatly strengthens the revised Assessment.

EPA FINAL RESPONSE: We agree that the PLP’s leaching data appear to be preliminary and
additional leach testing is advisable. Uncertainties associated with the leaching data are listed in
Section 8.2.5. The assessment used mean PAG and NAG leachate concentrations because, based
on Ghaffari et al. (2011), waste rock would be segregated only into those two categories. However,
if rock is segregated by other types such as wacke, they should be assessed separately.

The Environmental Assessment seems a bit premature in making an assessment of the potential for
acid rock drainage (ARD) or metals leaching (ML). Data on metals other than Cu are insufficient and
possible toxicities to fish are not addressed. Further, the description of the potential mine may not
reflect a likely mine scenario. It is difficult to calculate potential risks to the environment without a
specific mine plan. The section of the Environmental Assessment should be revised as more data on
ARD and ML become available.

EPA RESPONSE: The assessment uses the geochemistry data that are available from the Pebble
Limited Partnership. Copper was emphasized in the review draft because we believed, and still
believe, that it is the contaminant of greatest concern. Toxicities to fish of the other metals were
not discussed because they had been screened out. However, the revised assessment explains the
screening process and the selection of copper in more detail in a new section on the identification
of stressors of concern (Section 6.4.2) and more metals have been added to the screening
assessment. The toxicities of all metals reported in the leachate are now addressed either as
individual elements or, in the case of major ions, as contributors to total dissolved solids. The mine
scenario is based on the most recent preliminary plan released by Northern Dynasty Minerals
(Ghaffari et al. 2011).

WEBER SCANNELL RESPONSE: The reviewer is pleased that this additional information
has been added.

The reviewer notes the additional information on different elements and total dissolved solids,
as noted above.

EPA FINAL RESPONSE: No response required.

Paul Whitney, Ph.D.

Reclamation Plan. | am not familiar with the Northern Dynasty Minerals mine plan. | wonder if their
mine plan includes a Reclamation Plan. If not, why not? If their mine plan includes a Reclamation
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Plan, why isn’t it presented as part of the Bristol Bay Assessment? The feasibility of reclaiming the
waste rock and tailings areas and possibility the pit (page 4-23, last para, last sentence) seems
important for evaluating the acceptability of the example mine. I am not aware of any mine
regulating agency that does not require a Reclamation Plan as part of a mine application. | wonder if
a Reclamation Plan that involved placing waste rock and tailings back in the pit and reducing surface
infiltration would greatly reduce the need for water treatment.

EPA RESPONSE: The assessment is not a mine plan. The Northern Dynasty Minerals document
relied upon for information in the assessment (Ghaffari et al. 2011) is a preliminary mine plan
and does include conceptual reclamation measures which we have used in our scenarios. The
State of Alaska requires a Reclamation Plan of all mining facilities unless they are very small (AS
27.19.010). EPA’s revised scenarios utilize blending throughout the mine life to eliminate the need
for long-term storage of PAG waste rock. Reclamation activities for the scenarios are discussed
more clearly in the revision and are activities that are considered feasible and common at other
similar existing mining sites. The scenarios in the assessment assume that reclamation is properly
completed, but concentrates the discussion on impacts that are expected even with such activities.

Best Mining Practices. The assessment refers to the example mine plan as having both the “best”
mining practices (e.g., page ES-10, five lines from the bottom) and “not necessarily best” mining
practices (e.g., page 4-17, four lines from the top). Both of these statements can’t be accurate.

EPA RESPONSE: With regard to the terminology of “best”, “good”, or other terms for the
practices used, what was intended to be conveyed is that we have assumed modern mining
technology and practices. The terms are qualitative when generally interpreted, or have a
regulatory meaning (best management practices), and thus we have eliminated their use in the
revised assessment to avoid confusion. These terms have been clarified in Box 4-1.

Noise Levels. The mine plan should provide information on the location, frequency, and size of
blasting, sound level isopleths around the mine, and efforts to minimize sound levels as the mine
develops. | wonder if a majority of the sound levels will attenuate as mining activities move deeper
into the ground or if will there be a hundred years of blasting at the surface level. The interviews with
the villagers indicate that blasting and helicopter noise is a concern (Appendix D, Cultural
Characterization, page 94). A characterization of current noise levels in relation to the area and
timing of current and past wildlife use would help to determine if the whole or parts of the
watersheds are less than pristine.

EPA RESPONSE: Noise from large-scale mines is outside of the scope of this assessment because
it is not known to affect salmonid populations. EPA agrees that a full evaluation of any future
mining permit applications and subsequent National Environmental Policy Act Environmental
Impact Statements would consider these direct effects on wildlife.

Water treatment during the winter. | wonder if it will be possible to treat water during the winter.
Will such treatment have to occur in a warm building? If so, what are the temperature consequences
of releasing warm treated water into streams?
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EPA RESPONSE: Although water quality standards for temperature are directed toward summer
maximum temperatures, we emphasize the importance of the year-round thermal regime to which
salmon are adapted. Abnormally warm temperatures could accelerate egg maturation and reduce
survival of incubating salmon. We state that a protective approach would discharge water that met
baseline thermal regime conditions throughout the year, and describe the risks associated with
failure to meet this regime.

Yes, it is possible to treat water during the winter, and treatment facilities would be contained in
structures to prevent freezing of the treatment plant. While the Alaska water quality standards (18
AAC 70) do contain maximums for water temperature, even the most stringent of these (13°C) may
be too high for winter-time discharge. Very likely, following a permit application, ADF&G would
determine an appropriate temperature for winter discharge and the facility would have to meet this
value, especially for discharges to anadromous streams. Temperature can be easily lowered during
the winter by exposure to ambient air.

Cone of Depression. | have worked on pit mines where hydrogeologists model the lateral extent of
the cone of depression and have mapped the lateral extent as an area around the pit. The lateral extent
of the cone of depression, illustrated in Figure 4-9, appears to be underestimated and has no effect on
streams or wetlands. The figure has no scale. Is the lateral extent of the cone of depression in Figure
4-9 based on modeling (see Box 4-2, para 3, last sentence)? If so, how many NWI wetlands and
meters of stream are in the area used for the model? If there are wetlands or streams in the modeled
area, how far down stream will the cone of depression influence stream flow and wetland hydrology?

The information in Box 4-2 doesn’t clearly (at least to me) deal with the proportions of run-on and
run-off water. If the diverted run-on water is supposed to mitigate the cone of depression, will it be
available for downstream resources? Why won’t diverted water seep back into the near-by pit versus
mitigating the cone of depression? The answer to these questions is on page 5-72, but merely
indicating there will be a reduction is not very informative.

EPA RESPONSE: The cone of depression is now projected to dewater streams and wetlands with
which it intersects. These losses are incorporated into the water balance calculations used to
estimate changes in downstream streamflow presented in Chapter 7. The lateral extent of the cone
of depression was estimated using the Dupuit-Forcheimer discharge formula for steady-state
radial flow into a fully penetrating well in a phreatic aquifer with a diameter equal to the average
mine pit diameter. The radius of influence was determined by balancing the net precipitation
falling within the cone of depression with the calculated flow into the mine pit. Section 6.2.2.1 and
Box 6-2 in the revised draft (Section 4.3.7 and Box 4-2 in the original draft assessment) contain
additional details on the methodology.

Our estimate of the mine pit inflow agrees closely with the estimate provided in Ghaffari et al.
(2011). The estimated cone of depression would extend about 1.2 km beyond the pit rim. The water
within the cone of depression that would flow to the mine pit is included in the water balance. The
revised assessment presents estimates of the changes in streamflow at individual downstream
gages.
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Figure 4-9 (now Figure 6-5) is merely a schematic of the flows and is not to be interpreted as an
exact representation of the expected flow regime. The figure is not to scale and is not based on
modeling.

All of the precipitation falling within the cone of depression is considered to flow into the mine pit.
These losses are incorporated into the water balance calculations used to estimate changes in
downstream streamflow presented in Chapter 7. Streams within the cone of depression would dry
up. The assessment assumes that water from streams upstream of the cone of depression would be
diverted through pipes or channels to locations on streams downstream of the cone of depression.
The diverted water would not seep or flow into the mine pit.

Run-on and run-off water terminology. | am used to referring to up gradient or adjacent water that
runs onto the pit or tailings facilities as run-on water and to water from the mine or storage facilities
as run-off water. The assessment doesn’t always distinguish these two types of water. For example,
on page 4-13, line 6 refers to precipitation run-off water as up gradient water. On page 4-26, the first
bullet refers to run-off water as water running off mine facilities. The terminology overlap makes it
difficult (at least for me) to understand how the run-on and run-off water will be captured and
diverted around the mine facilities or used for other purposes. In addition to calculations, diagrams of
the diversions would be helpful. Will there be parallel diversion ditches around the facilities, one for
run-on and one for run-off water? Will one or both of these ditches be lined? How will the water in
these ditches be influenced by the cone of depression? These questions are alluded to in the
discussion on page 4-27(second para), but are not explicitly addressed. | am sure engineers can and
have answered these questions for other mines with water balance analyses. It would be interesting to
see an explicit summary of the water balance for the various facilities. Such analyses would be good
for the example mine plan during operation and once the mine is no longer a net consumer of water
(page 5-44, para 2). Without the water balance analyses, potential impacts are not easily understood
or quantifiable.

EPA RESPONSE: A single diversion ditch intercepts up-gradient surface water and routes it
around the areas disturbed by mining, preventing it from mixing with waters that have
encountered site materials. The revised assessment includes a more detailed water balance
(Chapter 6).

Some ideas for how to manage and separate run-on and run-off water might help determine which
streams might dry up and what type of mitigation measures (i.e., lining ditches) could minimize the
impact. In addition, if run-on water can be maintained in a diversion ditch, what is the opportunity
for developing a reclamation plan for the ditches? Such plans might be able to minimize and partially
compensate for lost reaches of headwater streams.

EPA RESPONSE: The revised assessment does include some possible reclamation activities for
closure, although others could be proposed for an actual mining plan. Water would continue to be
diverted around areas where the water could encounter contaminants. Mitigation to compensate
for lost streams would be addressed through a regulatory process that is beyond the scope of this
assessment. Nevertheless, in response to public and peer comments we have included a discussion
of compensatory mitigation in Appendix J of the revised assessment.
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WHITNEY RESPONSE: See my response to Mitigation Measures.
EPA FINAL RESPONSE: Response is included under Mitigation Measures.

Protective approach. A “protective approach” is mentioned on page 5-30 (para 3, last sentence). This
has something to do with water management and would be good to explain.

EPA RESPONSE: This has been clarified in Chapter 7.

3.5 Charge Question 3

EPA assumed two potential modes for mining operations: a no-failure mode of operation
and a mode involving one or more types of failures. Is the no-failure mode of operation
adequately described? Are engineering and mitigation practices sufficiently detailed,
reasonable, and consistent? Are significant literature, reports, or data not referenced that
would be useful to refine these scenarios, and if so what are they?

David A. Atkins, M.S.

The no-failure scenario attempts to quantify the impacts from developing the footprint of the project
alone. In reality, various failures and accidents inevitably occur, and they may have a range of
impacts from inconsequential to large. So this scenario is presented to describe the minimum impact
that could be expected from project development assuming everything works as planned.

EPA RESPONSE: This comment is a correct interpretation of our “no-failure” scenario. Because
this distinction was not clear to many other readers, the revision no longer uses the term “no
failure”. The no-failure scenario from the draft assessment has been changed to a chapter on the
effects of the footprint of a mining operation, without regard for operational problems (Chapter 7).

ATKINS RESPONSE: I concur with the modification to describing ‘footprint’ impacts.
EPA FINAL RESPONSE: No response required.

The mine will, by necessity, remove those streams and wetlands that are beneath the pit, waste rock,
tailings and processing plant development areas. There should be some flexibility in siting facilities
other than the pit or underground workings. For the ‘no-failure’ scenario, the Assessment presents
lengths of stream and areas of wetlands that would be lost due to physical displacement of the aquatic
resources from mine development and reduction in flows from mine water management. The
assessment presents the following resources that would be lost and that have been shown to be
spawning or rearing habitat for coho, Chinook, and sockeye salmon, or have resident populations of
rainbow trout and Dolly Varden:
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25-year scenario 78-year scenario
Eliminated or blocked streams (km) 87.5 141.4
Reduced flow (>20%; km) 2 10
Eliminated wetlands (km?) 10.2 17.3

Given the range of uncertainty with the proposed mine plan, presenting stream lengths and wetland
areas to the tenth place implies unrealistic accuracy. Significant figures should be checked and
consistent throughout the document, and ranges should be presented if known (e.g., results for the
pits could be presented with more accuracy since we know where they will be, whereas other
facilities that could be located in different areas should be presented with an appropriate range of
uncertainty).

EPA RESPONSE: The authors have carefully addressed this issue. Numbers from the literature
or from the PLP EBD retain the number of significant figures in the original. Numbers derived
for this assessment have the appropriate number of significant figures given the precision of the
input data and uncertainties due to modeling and extrapolation.

ATKINS RESPONSE: The discussion and modification adequately address the concern.
EPA FINAL RESPONSE: No response required.

The impacts as presented appear substantial, mainly because of the very large nature of the project.
However, it would be helpful to describe the significance of this loss, specifically with regard to the
following questions:

What impact would the loss to streams and wetlands have on the fishery within the Nushagak and
Kvichak basins?

EPA RESPONSE: Impacts of habitat loss and alteration are very difficult to quantify given the
lack of information on limiting factors, production and capacity estimates. We were unable to
comprehensively evaluate impacts at the population level, except for the most severe cases where
total losses of runs could be reasonably assumed.

ATKINS RESPONSE: This remains a significant gap in the assessment that will require
further data collection and interpretation.

EPA FINAL RESPONSE: We agree that, if planning for mines in the Bristol Bay watershed
proceeds, additional data collection and interpretation concerning salmonid population biology
and response of salmonids in the watershed to disturbance, habitat loss, and toxicity would be
required.

Is this loss significant in comparison to the fishery as a whole?
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EPA RESPONSE: Losses of streams and wetlands under the mine footprint could not be related to
the fishery due to reasons listed above. For the TSF failure scenario that completely eliminates or
blocks access to suitable habitat in the North Fork Koktuli River, we estimate that the entire
Koktuli portion of the run (~29% of Nushagak escapement) could be lost. Higher proportional
losses would occur if significant downstream effects occurred due to transport of toxic tailings
fines beyond the Koktuli as modeled under the Pebble 2.0 TSF failure.

ATKINS RESPONSE: Same as above.
EPA FINAL RESPONSE: Same as previous response.
Avre there local communities that could be affected by this specific loss?

EPA RESPONSE: Wildlife and resident fish communities would be affected by reductions in
spawning salmon. Local communities would also be affected by the reduction, which is now
discussed in Chapters 12 and 13 (e.g., Chapter 13 now contains tables which refer to specific
subsistence resources used by individual communities).

ATKINS RESPONSE: This discussion is adequate.
EPA FINAL RESPONSE: No response required.

Is fragmentation of the resource from this loss a significant impact (i.e., are there stocks that are
unique to the project area)?

EPA RESPONSE: Stock structure and genetic diversity are not well known at the project scale,
but based on evidence from other parts of Bristol Bay watersheds, local adaptation is highly likely.
Discussion of fragmentation effects is now included in Chapters 7 and 10.

ATKINS RESPONSE: This discussion is adequate.
EPA FINAL RESPONSE: No response required.

There is no discussion of engineering and mitigation practices in this section. The responsible
regulatory authority would require the project proponent to present a mitigation plan to compensate
for these impacts before permitting. Measures would include minimization of impact through facility
siting, reclamation if possible, and compensation if reclamation were not feasible. A thorough
analysis of possible mitigation approaches and the likelihood of their success are necessary to fully
evaluate impacts from the ‘no-failure’ scenario.

EPA RESPONSE: Mitigation measures for design and operation are more clearly called out in the
revised assessment. While measures chosen here may differ from what is required during the
regulatory process, the assessment is not a mining plan and not an evaluation of a mining plan.
The assessment assumes that measures chosen for the scenarios would be as effective as possible
and examines only accidental failures rather than a failure to choose a proper mitigation measure.
Mitigation to compensate for effects on aquatic resources that cannot be avoided or minimized by
mine design and operation would be addressed through a regulatory process that is beyond the
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scope of this assessment. Nevertheless, in response to public and peer comments we have included
a discussion of compensatory mitigation in Appendix J of the revised assessment.

ATKINS RESPONSE: This response highlights the fact that the assessment is not an
evaluation of a mining plan, but rather more general. As such, the new material is acceptable
and the revisions are appropriate for the intention of the document.

EPA FINAL RESPONSE: No response required.

Steve Buckley, M.S., CPG

The engineering and mitigation designs associated with the no-failure mode of operation are
inadequate. There is no detailed discussion of engineering practices. There is insufficient discussion
of any potential mitigation measures and there is a lack of any detailed research into applicable
engineering and mitigation methods. Appendix | provides some engineering and mitigation practices
along with water quality mitigation and monitoring during closure; however, these are not discussed
or accounted for in the main assessment document.

EPA RESPONSE: Mitigation measures, including wastewater treatment and closure and post-
closure monitoring and maintenance, were included as part of the mine scenarios in the draft
assessment, and this discussion has been expanded in the revised assessment. The mitigation
measures proposed within the mine scenarios are those that could reasonably be expected to be
proposed for a real mine (they are a subset of options presented in Appendix 1), all of which were
presented as appropriate for the Pebble deposit in Ghaffari et al. (2011). Mitigation to compensate
for effects on aquatic resources that cannot be avoided or minimized by mine design and operation
would be addressed through a regulatory process that is beyond the scope of this assessment.
Nevertheless, in response to public and peer comments we have included a discussion of
compensatory mitigation in Appendix J of the revised assessment.

BUCKLEY RESPONSE: The reorganization and additional discussions presented in Appendix
J clarify when and where mitigation would become part of the regulatory process. The chapter
organization is much better than the first draft with respect to Failure/No Failure modes.

EPA FINAL RESPONSE: No response required.

Courtney Carothers, Ph.D.

The no-failure mode of operation appears to be described adequately. The engineering and mitigation
practices appear to be sufficiently detailed, reasonable, and consistent, although I have no particular
expertise with which to evaluate this part of the assessment.

EPA RESPONSE: No change suggested or required.

It would be helpful to have a clear statement about how well the local (geotechnical, hydrologic, and
environmental) conditions in this region have been studied and characterized. How much is
understood about the seasonal variation in these conditions and how those variations would affect
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these scenarios? How well are statistics from mines and TSFs constructed in very different
environments likely to apply here?

EPA RESPONSE: TSF failure probabilities are based on Alaska’s dam classification and
required safety factors applied to the method of Silva et al. (2008). The discussion of failure
probabilities is expanded to clarify this issue. Therefore, the failure is not a consequence of any
specific site conditions or seasonal phenomena. However, the discussion of local and regional
conditions has been expanded in the revised assessment. It is recognized that some issues such as
hydrology are very complex and additional information will be useful in future analysis of any
mine plans.

CAROTHERS RESPONSE: EPA responses are sufficient.

EPA FINAL RESPONSE: No response required.

Dennis D. Dauble, Ph.D.

The description of the no-failure mode for mine operation appears adequate in terms of potential
mitigation measures that might be employed. I have limited knowledge of current engineering
practices and subsequent risks to the environment from best practices of modern mines, including
those operating under optimal conditions. However, it would be helpful to include a short discussion
on which mitigation measures would be most applicable to mining activities in the Bristol Bay
watershed.

EPA RESPONSE: Standard design mitigation measures considered feasible, appropriate, and
‘permittable’ (as per Ghaffari et al. 2011) were considered and are discussed in Chapter 6 and
Appendix | of the revised assessment; these are standard measures common to other copper
porphyry mines. Evaluation of measures that would be proposed for an actual mine would occur
through the regulatory process. Whether these same measures would be appropriate for all
locations within the Bristol Bay watershed would depend on the given site’s specific
characteristics.

DAUBLE RESPONSE: The topic of mitigation is adequately covered in Chapter 6 as well as
Appendices I and J of the revised assessment.

EPA FINAL RESPONSE: No response required.

Gordon H. Reeves, Ph.D.

No comments on this question.

Charles W. Slaughter, Ph.D.

Based on the actual history of other major resource extraction projects in Alaska and throughout the
world, a “no failure” assumption seems unrealistic. Rather, the assumption should be that there will
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be failures, of varying modes and magnitudes, over the life of the project. This reality is recognized
in several sections of text.

EPA RESPONSE: Our intention for the “no-failure” scenario was to identify and evaluate the
unavoidable environmental effects if all systems and mitigation measures operated perfectly, and
to separate those effects from a scenario where systems periodically failed. The “no failure”
chapter has been eliminated. The revised assessment differentiates between potential effects from
the footprint of a mine (Chapter 7), water treatment (Chapter 8), TSF failures (Chapter 9), the
transportation corridor (Chapter 10), and pipeline failures (Chapter 11).

SLAUGHTER RESPONSE: The revision appropriately recognizes that in any human-
designed and engineered system there will be glitches or failures; I applaud the decision to
eliminate the no-failure scenario. The chapters cited do more adequately outline potential
consequences of those specific features (mine footprint, water treatment, and so on).

EPA FINAL RESPONSE: No response required.

In some sections in the Assessment, presumed “mitigation practices” are either cursory, optimistic, or
so general as to be un-supported. Examples include Section 4.3.7’s cursory, generalized statements
about handling water: “Uncontrolled runoff would be eliminated... The mine operator would capture
and collect surface runoff and either direct it to a storage location...or reuse or release it after testing
and any necessary treatment”; “...water from these upstream reaches would be diverted around and
downstream of the mine where practicable”; “precipitation would be collected and stored...”; and
“Assuming no water collection and treatment failures, this excess captured water would be treated to
meet existing water quality standards and discharged to nearby streams, partially mitigating flow lost
from eliminated or blocked upstream reaches.” Other examples from Chapter 6: “...assuming no
water collection and treatment failures” and “excess captured water would be treated...and
discharged to nearby streams...”

EPA RESPONSE: Water management (mitigation) measures are more clearly described and
discussed in the revised Section 6.1.2.5, and in sub-sections for the mine components in the
scenarios. However, the intent of the assessment is not to specify technologies, beyond those
already identified by the existing preliminary mining plans. Rather, the assessment focuses on the
environmental outcomes of conventional modern mining practices and effluents.

SLAUGHTER RESPONSE: The revised assessment does more clearly articulate possible
hydrologic (water management or “water balance™) issues, as in Section 6.2.2.3, Section 7.3.2,
and Chapter 8. Given the relatively limited quantitative data available, the writers are to be
commended for their efforts. However, | must confess to a remaining impression of optimistic
generalities concerning some aspects of the water issues (perhaps inevitable because this is all
speculation on a possible project, rather than evaluation of a specific proposal). Examples: in
Section 6.2.2.3, “This released water may differ from natural stream water in chemistry and
temperature, but would comply with permitted discharge requirements. Water may be
reintroduced at locations, flow rates, or times of year that differ from baseline condition.” And
in Section 6.2.2.4, *“.... This water would be expected to be relatively clean and, if properly
managed to control turbidity, could most likely be released without chemical treatment to
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maintain or augment streamflow.” And Section 6.3.4, (Post-closure), assumptions about
monitoring runoff from NAG waste piles, establishment of constructed wetlands, and a
presumably adequate well field downstream of the TSF to monitor water quality.

EPA FINAL RESPONSE: We believe that we have addressed those issues adequately. The quoted
statements express an assumption of the routine operations scenarios that collected water would
be treated to permit limits before discharge and that those permit limits include both national
criteria and state standards. This statement refers to water from dewatering overburden. Such
water, if turbidity was controlled, is expected to resemble background surface water. We state that
it “could most likely be released without treatment” but if not, then treatment would be required
before discharge. Finally, these assumptions refer to post-closure conditions under permit. If, as
discussed elsewhere, the site was abandoned without meeting these assumptions, then negative
effects would occur.

John D. Stednick, Ph.D.

The no-failure mode is not adequately described. Assessment of the effects of the mine is based on
large risk failures of low probability and did not include low risk failures of higher probability. The
report concludes (and emphasizes) that the mine footprint will disrupt/disturb contributing watershed
and wetland areas and result in hydrologic modification. The hydrologic modification affects
salmonid habitats, particularly in low flow conditions. Regulatory oversight will include the State of
Alaska, and certainly mitigation measures would be required. The task is to address the adequacy of
these mitigation measures.

EPA RESPONSE: Our intention for the “no-failure” scenario was to identify and evaluate the
unavoidable environmental effects if all systems and mitigation measures operated perfectly, and
to separate those effects from a scenario where systems periodically failed. The revised assessment
no longer uses the term “no-failure”, and does address effects from scenarios having higher
probability and lesser magnitude (e.g., failure to collect or treat leachate water) in addition to
those with lower probability and higher magnitude (e.g., TSF failure). Mitigation to compensate
for effects on aquatic resources that cannot be avoided or minimized by mine design and operation
would be addressed through a regulatory process that is beyond the scope of this assessment.
Nevertheless, in response to public and peer comments we have included a discussion of
compensatory mitigation in Appendix J of the revised assessment.

Pollutant/toxicity assessment focused on copper. Other metals can be presented to show the range of
metal concentrations for chronic and acute toxicity. Suitability of treatment processes for all
wastewaters can be included to address potential effects on receiving waters.

EPA RESPONSE: Although copper is emphasized due to its dominance of the toxicity of
leachates, other metals were and are presented (Chapter 8).

The discussion of roads is mostly related to fish blockage and some soil erosion. Information on
current design standards was not included and tended to relay on dated references from logging
roads.
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EPA RESPONSE: The discussion of roads covers risks related to filling and alteration of
wetlands, stream crossings, fine sediments, dust deposition, runoff contaminants, and invasive
species. Information on current design standards is now included within text boxes throughout
Chapter 10, and relies on recent literature. The failure frequencies cited in the assessment are
from modern roads and not restricted to forest roads. One of the papers used for general
information (Furniss et al. 1991) focuses on forest and rangeland roads, but it is a seminal
publication on the potential effects of roads, particularly as they relate to salmon.

There were no engineering or mitigation practices described in this section or in the document.

EPA RESPONSE: Mitigation measures, including wastewater treatment and closure and post-
closure monitoring and maintenance, were included in discussion of the mine scenarios in the
draft assessment as part of the design. This discussion has been expanded in the revised
assessment.

Roy A. Stein, Ph.D.

No Failure Operations and Their Impact. What about the failure of continued monitoring, of
continual inspection, of continual, rigorous oversight? This is more insidious than a catastrophic
failure of some sort, but perhaps just as dangerous (in fact, one research geochemist testified during
public testimony that of 150 hard-rock mines, none operated without leakage of leachate). How can
we be sure that mine operators will be held strictly accountable for their actions with regard to best
mining practices (a point emphasized by those who testified in favor of the Pebble Mine that indeed
best management practices would be used), meeting all the various and sundry regulations, and
communicating all of these activities back to the regulatory organization? Will there be a force of
will on the part of EPA or other regulatory body to be sure that all activities of the operator are
appropriate and within regulatory limits? The down-side of poor monitoring and lack of rigorous
oversight is the loss of salmonid populations. These losses are, in my view, less important than
compromising human health and life. Yet, at the Upper Big Branch Mine in West Virginia, dust
standards have been exceeded for years, leading to a dust explosion that killed 29 miners on April 5,
2010. In turn, even surviving miners were not immune to these dust impacts, for they suffer from
“black lung”, a condition that literally shortens their life by decades. In turn, much of the monitoring
of these conditions has historically been the responsibility of the owner corporation, rather than an
independent regulatory body, much like “the fox guarding the chickens”. Here at the Pebble Mine
site, where only fish (but, of course, Native Alaskan subsistence users, plus other human users as
well) are at stake, would one expect rigorous oversight by appropriate regulatory bodies? Skepticism
leads to cynicism when contemplating the Upper Big Branch Mine case history in the context of the
Pebble Mine proposal.

EPA RESPONSE: Our intention for the “no-failure” scenario was to identify and evaluate the
unavoidable environmental effects if all systems and mitigation measures operated perfectly, and
to separate those effects from a scenario where systems periodically failed. The “no failure”
chapter has been eliminated. The revised assessment differentiates between potential effects from
the footprint of a mine (Chapter 7), water treatment (Chapter 8), TSF failures (Chapter 9), the
transportation corridor (Chapter 10), and pipeline failures (Chapter 11).
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Holding the mining company accountable is done through the regulatory process and is outside
scope of this assessment.

Engineering Practices and Mitigation. I did not think that mitigation was well described in text, but
Appendix | is quite well developed and was instructive to me as | moved through the documents. |
would suggest including the ideas in Appendix | in the mitigation section of the main report. Other
comments on mitigation issues can be found below associated with Question 12.

EPA RESPONSE: Mitigation measures for design and operation are included in the assessment
(Chapter 6), and are those that reasonably could be expected to be proposed for a real copper
porphyry mine (they are a subset of options presented in Appendix I). Many, if not all, of these
measures were presented as appropriate for the Pebble deposit in Ghaffari et al. (2011). Mitigation
to compensate for effects on aquatic resources that cannot be avoided or minimized by mine design
and operation would be addressed through a regulatory process that is beyond the scope of this
assessment. Nevertheless, in response to public and peer comments we have included a discussion
of compensatory mitigation in Appendix J of the revised assessment. Mitigation measures have
been explained more clearly throughout the revised assessment.

William A. Stubblefield, Ph.D.

It is interesting and appropriate that the EPA has included both modes of operation in conducting this
assessment. This approach provides some degree of “bounding” for the assessment; however, the
degree of accuracy (i.e., predictability) for either scenario cannot be known at this time. The
document appropriately acknowledges that there are a variety of potential mitigating factors (e.qg.,
acts of God, accidents, market changes) that may render the assumptions used in this assessment
incorrect.

EPA RESPONSE: Our intention for the “no-failure” scenario was to identify and evaluate the
unavoidable environmental effects if all systems and mitigation measures operated perfectly, and
to separate those effects from a scenario where systems periodically failed. There were a number
of comments on this approach so the revised assessment no longer uses the term “no-failure” and
addresses effects from the foot print (i.e., the no failure scenario), failure scenarios having higher
probability and lesser magnitude (e.g., failure to collect or treat leachate water), and failure
scenarios having lower probability and higher magnitude (e.g., TSF failure).

No change suggested or required.
STUBBLEFIELD RESPONSE: I agree with the new approach suggested by EPA.

EPA FINAL RESPONSE: No response required.

Dirk van Zyl, Ph.D., P.E.

The no-failure mode of operation failures is based on surface disturbances and potential blockages
caused by the various facilities. For example, for the mine pit, TSF and waste rock facility, the
surface areas of these facilities are used as a basis for calculating the streams and wetlands affected
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by the mining activities. While the failure mode is adequately described, engineering and mitigation
practices are not adequately described by EPA.

EPA RESPONSE: Mitigation measures associated with the mine components (e.g., waste rock
pile, TSF, etc.) were discussed in the sections presenting those components. They were not
repeated in the section on failures. These measures are included again in the revised assessment
(Chapters 4 and 6), but are described in greater detail. However, the emphasis of the assessment is
on the consequences of failures rather than on the details of how inadequate mitigation may cause
the failures.

The EPA Assessment states on p. 8-1 “Routine operations are defined as mine operations conducted
according to conventional practices, including common mitigation measures, and that meet
applicable criteria and standards”. The adverse effects listed are: direct impacts as a result of removal
of streams in footprint of mine pit and waste storage areas; reduced streamflow resulting from water
retention; removal of wetlands in the footprint of the mine; indirect impacts of stream and wetland
removal; diminished habitat quality in streams below road crossings; and inhibition of salmonid
movement from culverts that may block or diminish use of full stream length.

EPA RESPONSE: No change suggested or required.

Any mine in Bristol Bay will have to undergo a rigorous and lengthy regulatory review and
permitting process. | do not know of a process that will exclude consideration of the impact of all
mine facilities on the streams and wetlands in the region. Therefore, | would suggest that the full
implications of “mine operations conducted according to conventional practices, including common
mitigation measures, and that meet applicable criteria and standard” should have been addressed in
the report. The EPA (2003) document on Generic Ecological Assessment Endpoints for Ecological
Risk Assessment specifically details the applicability of Section 404 of the CWA in addressing
community and ecosystem-level endpoints. “The CWA provides authority for the Corps to require
permit application to avoid and minimize wetlands impacts and requires EPA to develop, in
coordination with the Corps, the criteria used for Section 404 decisions. When damages to wetlands
are unavoidable, the Corps can require permitees to provide compensatory mitigation”. It is unclear
why this was not included in the evaluations.

EPA RESPONSE: This is not a permitting document. The purpose of the assessment is to evaluate
the effects of the operation of a mine on salmon ecosystems in the Bristol Bay watershed, while
following conventional practices, including common mitigation measures. Once those effects are
described, then it is appropriate to determine 1) if unacceptable environmental effects are likely to
occur and 2) whether those effects can be offset (made acceptable from a regulatory standpoint)
with compensatory mitigation. In other words, compensatory mitigation is a next step and not
within the scope of this assessment. Nevertheless, we have included a discussion of compensatory
mitigation in Appendix J in the revised assessment.

Similarly, one would expect that the regulatory reviews will require that the impacts resulting from
loss of streams, streamflow and road crossings will be addressed through engineering designs,
proposed mitigation measures, as well as regulatory and community engagement best mining
practices (see discussion above on “good” vs. “best” practices).

Bristol Bay Assessment
Response to Peer Review Comments—May 2012 and April 2013 Drafts 121



EPA RESPONSE: Our scenarios included mitigation measures through engineering design and
operations to reflect standard industry practices. The purpose of the assessment was to evaluate
risks in the presence of these measures. The commenter is correct that alternatives for such
measures would be evaluated during the permitting (regulatory) process. No change suggested or
required.

On p. 4-33, it is stated that “Environmental impacts associated with premature closure may be more
significant than those associated with planned closure, as mine facilities may not be at the end
condition anticipated in the closure plan and there may be uncertainty about future reopening of the
mine”. Further text describes potential negative impacts from such a premature closure. One of the
outcomes of the regulatory review and permitting will be the establishment of financial assurance
that will provide State and Federal Regulatory Agencies with the financial resources to accommodate
a closure. These obligations are typically reviewed on a 3 or 5-year interval to also make sure that
they are adequate to cover premature closures. If the mining company is still managing the site, then
they will have responsibilities under all Federal and State Regulations and the dire picture painted by
the EPA Assessment should not come to pass.

EPA RESPONSE: The revision includes language that addresses financial assurance (Box 4-3).

Because of this major oversight of the realities when permitting and operating a mine it is essential
that the scenarios be reviewed by evaluating the effects that regulatory requirements and resulting
mitigation methods would have on the no-failure conditions before completely reworking the no-
failure mode of operations and their impacts. Other significant reports and data that should be
reviewed include typical permitting documents and resulting requirements for similar mines in the
US and Canada to obtain a range of potential outcomes. The results from such an evaluation will also
contribute significantly to the discussions in Alaska when the Pebble Mine and other mines in Bristol
Bay are brought forward to permitting.

EPA RESPONSE: Our intention for the “no-failure” scenario was to identify and evaluate the
unavoidable environmental effects if all systems and mitigation measures operated perfectly, and
to separate those effects from a scenario where systems periodically failed. The revised assessment
no longer uses the term “no-failure”, but simply presents effects from scenarios having higher
probability and lesser magnitude (e.g., failure to collect or treat leachate water) as well as those
having lower probability and higher magnitude (e.g., TSF failure).

VAN ZYL RESPONSE: No further comments on Question 3.

EPA FINAL RESPONSE: No response required.

Phyllis K. Weber Scannell, Ph.D.

Chapter 4 provides a detailed description of a hypothetical mine design for a porphyry copper deposit
in the Bristol Bay watershed. Some of the assumptions appear to be somewhat inconsistent with
mines in Alaska. In particular, the descriptions of effects on stream flows from dewatering and water
use do not account for recycling process water, bypassing clean water around the project, or treating
and discharging collected water.
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EPA RESPONSE: The issues mentioned were discussed in Sections 4.2.3 (tailings storage) and
4.3.7 (water management) in the original draft document. They are now addressed in Chapter 6 of
the revised document, which describes the mine scenarios, and in Chapter 4, which provides
generic background on porphyry copper deposits and mining. Streamflow effects presented in
Chapter 7 now reflect a complete water balance, including water capture and re-use, bypass, and
discharge from the wastewater treatment facility, as suggested by the commenter.

WEBER SCANNELL RESPONSE: The reviewer is pleased that this additional information
has been added.

Chapter 4 of the revised Assessment contains an expanded description of the chemistry and
associated risks of porphyry Cu deposits (Section 4.2.2) and an expanded overview of the
mining process (Section 4.2.3). Chapter 6 of the revised Assessment presents descriptions of
potential mine development alternatives. The revised document has been reorganized to
provide in-depth descriptions of the plausible mine scenarios (Chapter 6). The descriptions of
the mine scenarios include expanded discussions of mining processes, ore processing, waste
rock management, tailings storage facilities, and water management. Chapter 6 of the revised
document provides an in-depth and needed background to the document. The reviewer also is
pleased that there is recognition of the possibility of activities extending in perpetuity (page 6-
16).

Much of the discussion of fish distribution has been moved to Chapter 7 of the revised
Assessment. This discussion has been revised and now includes more in-depth discussions
relating potential habitat loss and stressors to the mine scenarios.

The revisions to chapters 4, 6 and 7 satisfy the initial concerns raised by the reviewer.
EPA FINAL RESPONSE: No response required.

Section 4.3.8, Post-closure Site Management, raises critically important issues — can a mine in this
area be designed for closure? Is it acceptable to develop and operate a mine that will require
essentially perpetual treatment? It is my belief that these are the essential questions that should be
addressed during any mine permitting process.

EPA RESPONSE: We agree that these are important questions to be addressed, but they are risk

management, not risk assessment, questions. The purpose of the assessment is to evaluate risks to
the salmon fishery from large-scale mining. Risk management decisions will be made during the

permitting process. Thus, no changes to the assessment were made in response to this comment.

WEBER SCANNELL RESPONSE: The reviewer still believes that there is a potential risk to
the salmon fishery from large-scale disturbance of a mineralized area and that the sources of
risk may change over time as weathering of the exposed minerals occurs.

The reviewer notes some references to the possibility of perpetual treatment in the revised
document (e.g., page 6-16). | realize that the concerns raised in this comment are issues of risk
management; however, | believe it was necessary to suggest the possibility for long-term
management of the site.
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EPA FINAL RESPONSE: No response required.

Section 4.3.8.1 raises concerns about long term water quality and quantity from the mine pit. These
concerns need to be addressed during a mine permitting process. Pit water quality depends on how
the pit is developed, what reclamation will occur, if reclamation will be concurrent with mining, and
what kinds of water treatment will be used. Tailings storage facility (TSF) water quality depends on
how the mine tailings are managed; it may be possible to use dry stack tailings with sulfide removal
rather than submerged tailings.

EPA RESPONSE: We agree that water quality can be influenced by design and reclamation, but
when the latter entails creating a pit lake there is little flexibility for reclamation concurrent with
mining. How tailings are managed within the impoundment can affect water chemistry, and a dry
stack with sulfides removed may produce the best water quality results after reclamation if the fate
of the sulfide tailings is never considered. According to Ghaffari et al. (2011), 14% of the tailings
produced will be pyritic, which equates to an average of 28,000 tpd in a 200,000 tpd mining
operation (over 255 million tons during a 25 year mine life). These tailings need to be managed in
such a manner that oxidation does not lead to acidic drainage, so the most effective way is to
deposit them subaqueously. Some suggested common mitigation measures for management of the
pit at and post closure are included in the revised assessment (Chapter 6).

WEBER SCANNELL RESPONSE: The reviewer is pleased that a discussion of the need for
mitigation and management of the pit at post closure has been included.

The discussion of the mine pit (Section 6.3.1) satisfies the concerns raised in the initial
comment.

EPA FINAL RESPONSE: No response required.

Paul Whitney, Ph.D.

Mitigation Plan. Most mine permit applications I have worked on include both mitigation to
minimize environmental impact and mitigation to compensate for environmental impact. The
assessment outlines a variety of mitigation measures to minimize impact, but no compensatory
mitigation. This is a concern, for | wonder if compensatory mitigation for the example mine is even
possible in the watersheds.

EPA RESPONSE: The purpose of the assessment is to evaluate the effects of the footprint and
operation of a mine that follows conventional practices, including common mitigation measures.
Once those effects are described, then it is appropriate to determine 1) if unacceptable
environmental effects are likely to occur and 2) whether those effects can be offset (made
acceptable) with compensatory mitigation. Determining compensatory mitigation is a next step and
outside the scope of this assessment; however, we have included a discussion of compensatory
mitigation in Appendix J in the revised assessment.

The watersheds are characterized with descriptors such as “pristine” (e.g., page 6-29, last para,
second line), “nearly pristine” (e.g., pages 2-25 and 7-2) and “exceptional quality” (page 2-20). It is
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also stated that the return of the salmon “fuel” (i.e., provide energy to) the terrestrial food web. If in
fact the watersheds are pristine or nearly pristine, the habitat is high quality and there is little, if any,
opportunity for compensatory mitigation (i.e., improving low quality habitat) in the terrestrial and
fresh water environments. For example, if 55 miles of streams and streamside wetlands are lost to the
mine footprint (page ES 15, first bullet), is it possible to find miles of very degraded stream to plan
for and implement compensatory mitigation? If one assumes a mitigation ratio of 3:1 for
enhancement, one might have to find 165 miles of degraded stream for compensation. | suspect (but
don’t know) that there are very few (if any) miles of degraded stream where compensatory mitigation
could occur in the Bristol Bay watershed(s). If this is the case, it might not be possible to demonstrate
no net loss for waters of the US, and this is something EPA should be interested in.

EPA RESPONSE: The comment is correct in stating that the exceptional quality of the Bristol
Bay environment leaves little opportunity for compensatory mitigation. Determining compensatory
mitigation is outside the scope of this assessment; however, we have included a discussion of
compensatory mitigation in Appendix J in the revised assessment.

| agree that the ecological resources can be ranked as having high quality because the human
footprint on the habitat is small (i.e., few roads and villages), but from an energetics (i.e., fuel) and
food web perspective, the pristine characterization may not be accurate. The commercial catch of
approximately 27.5 million fish each year (up to 70% of the total number of sockeye produced) is a
lot of calories that are not flowing through the ecological foodwebs of the watersheds. Granted, some
of the commercial catch (if not caught) might not enter the watersheds, but some and perhaps a lot
would, especially in good run years. While the harvest level might be sustainable, the loss of energy
to commercial fishing causes pause to characterize the watersheds as pristine or nearly pristine. The
potential impact of fisheries on energy flow has been addressed by Pauly et al. (2000) and Libralato
et al. (2008). I wonder if it is technically possible that a reduction in the commercial fishery is a
compensatory mitigation measure.

EPA RESPONSE: Compensatory mitigation requirements address the need for project proponents
to replace aquatic resources and ecosystem functions that their project has impacted. Reduced
fishing harvests would not replace lost spawning and rearing habitat. Further, it would remove the
burden of compensation from the party that caused the damage. Determining compensatory
mitigation is outside the scope of this assessment; however, we have included a discussion of
compensatory mitigation in Appendix J in the revised assessment.

WHITNEY RESPONSE: Pointing out that reducing commercial harvest would not replace lost
spawning and rearing habitat is very good and | appreciate the insight. None-the-less EPA
seems to have a hard time acknowledging much less discussing the negative impact commercial
fishing has on ecosystem energetics and nutrient cycling. Acknowledging these past, current
and future impacts would greatly improve the Cumulative Impact part of the EPA assessment.

EPA FINAL RESPONSE: Text has been added to Chapter 5 and Chapter 7 that provides further
detail regarding marine-derived nutrient dynamics and acknowledges that escapement increases
would lead to higher marine-derived nutrient inputs to these systems (although this may not
translate into increased salmon production, particularly where other factors are limiting).
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However, the assessment is not a cumulative impact analysis that considers the relative effects of
all sources of human intervention in the region. Its purpose is to assess potential effects of one
activity—Ilarge-scale mining. Thus, the effects of commercial fishing are outside the scope of the
assessment.

Effluent treatment. Water quality information in the assessment for benchmarks, background, and
leachate is extensive. A thorough review of the water quality and toxicity information is beyond the
scope of work of this review. After several reads of this information, it appears that the work is good
for copper. For example, work on salmonid olfaction and copper conducted by McCarthy et al.
(2007) is potentially important and is cited. The inhibiting effects of copper on olfactory receptor
neurons cited by McCarthy et al. (2007) at or above 2 pg/L are lower than the Alaska hardness-based
standards and the biotic ligand model (BLM) standard in Table 5-14, but are above the biotic ligand
model standard in Tables 5-15 and 5-16. | assume this is due to differences in binding of copper by
dissolved organics but I am not sure. Whether one decides to use the 2 pg/L benchmark, or the even
lower BLM benchmarks that are in some cases below background values in Table 5-19, I think the
key question is whether proposed leachate processing can cost-effectively achieve benchmarks that
hover around background concentrations. The answer is beyond my level of expertise.

EPA RESPONSE: BLM-derived copper criteria are derived for the different leachates. The values
depend on the co-occurring ions, which differ considerably among leachates and, in the case of
ambient waters, on dissolved organic matter. The low copper benchmarks would be achievable
with treatment by reverse osmosis, which has been used at other mines. Whether it is economically
feasible to achieve benchmarks close to background concentrations is outside the scope of the
assessment. No change suggested or required.

I do not agree with the assessment’s critical question — whether or not effects are observed at these
low levels (page 5-57, Exposure-Response Data from Analogous Sites, second sentence). If effects
are observed at background concentrations, it seems unreasonable to ask for an even lower
benchmark than background concentrations. The uncertainties assessment at the bottom of page 5-57
also seems unreasonable. The possibility that background concentrations are not protective in
particular cases seems highly unlikely for one of the most productive salmon communities in the
world.

EPA RESPONSE: The passages cited by the reviewer refer to the possibility of effects at copper
concentrations below criteria, not below background. Similarly, the studies mentioned found
effects below criteria levels but above background concentrations.

WHITNEY RESPONSE: This isn’t the way | read Table 5-19 — please recheck.

EPA FINAL RESPONSE: This response refers to a table in the 2012 draft that lists copper
criteria derived using the biotic ligand model and site water chemistries. As discussed in both
drafts, water in some upper tributaries of the South Fork Koktuli River exceeds those criteria.
Those concentrations are local background concentrations for streams draining the ore body, but
not regional or watershed background concentrations. That is a different issue from the discussion
of Exposure-Response Data from Analogous Sites (p. 5-57 of the 2012 draft), which addresses
studies that find apparent effects at copper concentrations below criteria.
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I can think of many questions that are more critical than looking for effects on salmonids at
background or near background concentrations of copper. For example, it might be more important
to ask what concentrations of copper will result in a significant impact on the salmonid populations
and to ask what impact a mixing zone would have on salmonid populations. Last but not least, what
are the potential impacts of all toxics on the many other non-salmonid species?

EPA RESPONSE: See response to previous comment regarding background concentrations
versus water quality criteria. Because water quality is so high at the site, the threshold for copper
toxicity is low based on the biotic ligand model. Effects on salmonid populations from exceeding
toxic thresholds cannot be estimated because the available monitoring data do not characterize
salmonid demographics or productivity in the streams draining the site. However, the analysis has
been expanded to include estimates of kilometers of stream habitat that would be exposed to
copper levels sufficient to cause aversion, sensory deprivation, decreased reproduction, or Kills.
Mixing zones are not allowed by the State of Alaska for water quality compliance in anadromous
streams, and the available stream data are not sufficient for mixing zone modeling. However, a
discussion of mixing zones, including the amount of mixing that would be required to reach
nontoxic levels, has been added. Non-salmonid fish are not included as endpoint species. However,
because copper and most other metals are most toxic to arthropods, the assessment implicitly
addresses non-salmonid fish (which depend on arthropods in the food web) as well.

3.6 Charge Question 4

Are the potential risks to salmonid fish due to habitat loss and modification and changes
in hydrology and water quality appropriately characterized and described for the no-
failure mode of operation? Does the assessment appropriately describe the scale and
extent of risks to salmonid fish due to operation of a transportation corridor under the no-
failure mode of operation?

David A. Atkins, M.S.

For the no-failure mode of mine operation, the risks to salmonid fish due to habitat loss and
modification in the vicinity of the project are described in terms of loss of lengths of stream or areas
of wetlands. Project proponents state that the mine will only impact a very small fraction of the
watershed (under a no-failure scenario). It is important to establish whether the modeled impact (e.qg.,
the loss of 87.5 km of streams) is significant, both in terms of the absolute impact, as well as the
effect on ecosystem fragmentation.

EPA RESPONSE: Footprint effects on habitat loss are now characterized in relation to the
distribution of habitat conditions throughout the larger watersheds. Fragmentation effects are not
anticipated at the mine site, apart from blockage of headwater streams as described, but are
anticipated in the case of the transportation corridor (Chapter 10) and TSF failure (Chapter 9).

ATKINS RESPONSE: This response is adequate.
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EPA FINAL RESPONSE: No response required.

In addition, project proponents often state they will preserve and even improve the fishery. As
mentioned in the answer to the previous question, it would be helpful to know what kinds of
mitigation efforts could be employed — minimization, reclamation and compensation — and have
some assessment of the potential effectiveness.

EPA RESPONSE: Mitigation measures, including wastewater treatment and closure and post-
closure monitoring and maintenance, were included in discussion of the mine scenarios in the
draft assessment, and this discussion has been expanded in the revised assessment. The mitigation
measures proposed within the mine scenarios are those that could reasonably be expected to be
proposed for a real mine (they are a subset of options presented in Appendix 1), all of which were
presented as appropriate for the Pebble deposit in Ghaffari et al. (2011). Reclamation is not
mitigation, but the revised assessment also includes some suggested measures to be used in
closure/post-closure to reclaim the disturbed areas. Mitigation to compensate for effects on aquatic
resources that cannot be avoided or minimized by mine design and operation would be addressed
through a regulatory process that is beyond the scope of this assessment. Nevertheless, in response
to public and peer comments we have included a discussion of compensatory mitigation in
Appendix J of the revised assessment.

ATKINS RESPONSE: This response is appropriate and highlights the strengths of the
regulatory process that would assess compensation for effects that cannot be avoided or
minimized. The expanded discussion of mitigation is appropriate for the context of the
assessment. It does not address whether mitigation could improve the fishery.

EPA FINAL RESPONSE: Issues of whether mitigation could improve the fishery are now
addressed in Appendix J.

The Assessment determines that construction of the transportation corridor could alter the habitat,
chemistry, and the migration path across the corridor for the over 30 streams that the corridor will
cross or come near. The report further states that the corridor could affect 270 km of streams below
the corridor and 240 km of streams above, but that there is no way to assess the magnitude.
Therefore, the impacts of the corridor on fish populations are unknown, and this impact is not
described in a way that can allow a reviewer to draw any conclusion.

EPA RESPONSE: The revised assessment states that “the exact magnitudes of changes in fish
productivity, abundance and diversity cannot be estimated at this time,” but summarizes the
species, abundances, and distributions that would potentially be affected. Also, the assessment
concludes that, assuming typical maintenance practices after mine operations, approximately 15 of
32 culverted streams with restricted upstream habitat would be entirely or in part blocked at any
time. As a result, salmonid passage—and ultimately production—would be reduced in these
streams, and they would likely not be able to support long-term populations of resident species
such as rainbow trout or Dolly Varden.
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ATKINS RESPONSE: This response is appropriate. I am not an expert in culvert design and
maintenance, so have no basis to evaluate the appropriateness of the estimate of the number of
culverts that could be blocked at any time after mine operations cease.

EPA FINAL RESPONSE: No response required.

Further, the references for road design and construction practices seem to be more representative of
forest and rangeland roads than the type of road that would likely be constructed for this type of
project. It would be helpful to cite experience from other transportation corridors constructed for
mining and oil and gas projects and developed recently in Alaska.

EPA RESPONSE: Because the proposed mining would take place in an undeveloped area, the
literature is necessarily from areas outside of Bristol Bay. Further, we found no data concerning
the performance of culverts for mining or oil and gas projects in the region. However, to the extent
possible we used examples from representative environments. The failure frequencies cited in the
assessment are not restricted to forest roads. One of the papers used for general information
(Furniss et al. 1991) focuses on forest and rangeland roads, but it is a seminal publication on the
potential effects of roads, particularly as they relate to salmon. The general conclusions of that
paper should be applicable to the transportation corridor considered in the assessment.
Information on current design standards is now included within throughout Chapter 10, and relies
on recent literature.

ATKINS RESPONSE: The revised section is appropriate for the scope of the assessment.
Other designs may be implemented that could result in more favorable performance, but the
specific designs would have to be reviewed in detail and appropriate existing analogs would
have to be selected for performance evaluation.

EPA FINAL RESPONSE: No response required.

Steve Buckley, M.S., CPG

Risks to fish due to habitat loss and modification and changes in hydrology and water quality are
overly simplified given the broad parameters used to model these potential risks. More specific
details on the water balance would help define potential risks to fish from dewatering and habitat
loss. For example, there is no attempt to identify groundwater flow paths or the specific response of
various landforms to seasonal changes in precipitation and runoff, yet 34 pages are dedicated to an
attempt to quantify these impacts. More detailed information is needed to accurately quantify the
changes in anticipated runoff and infiltration in the proposed area to determine potential impacts to
hydrology and water quality.

EPA RESPONSE: A revised and much more detailed water balance and streamflow analysis is
now incorporated in the assessment (Chapters 6 and 7). The revised draft also includes estimates
of the specific changes in flow at individual gages. The commenter is correct that the assessment
does not specifically address the potential changes in landforms or, for that matter, to vegetation in
the land areas such as the drawdown zone which would be among the areas most affected by the
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mine development. We consider that any such changes would have only a secondary impact on
salmon relative to the impacts that the assessment does address.

BUCKLEY RESPONSE: The additional information presented in Chapter 3 on stream
characterization along with the information in Figure 7.14 on groundwater and fish habitat are
major improvements to the document.

EPA FINAL RESPONSE: We agree that Figure 7-14 provided useful information on
groundwater and fish habitat, but we have removed it from the final assessment. Figure 7-14 came
from a report (Wobus et al. 2012) that was coauthored by Dr. Ann Maest, which had been peer
reviewed for EPA by an independent review panel. Although the peer review supported the use of
the information in Wobus et al. (2012), we have withdrawn this information and citations of
Wobus et al. (2012) because accusations of fraud in another matter against Dr. Maest led to
guestions concerning the potential for fraud in Wobus et al. (2012). This report was used only to
support our analyses, and its removal has not changed the assessment’s findings.

Additional ecological information on the contributing watershed area for each fish bearing stream
crossing would help identify the potential impacts to fish due to the construction and operation of a
transportation corridor.

EPA RESPONSE: Additional information on watershed attributes (discharge, channel gradient,
floodplain potential) of streams crossed by the transportation corridor, and their importance to
salmonids, is now included in the analysis presented in Chapter 10.

BUCKLEY RESPONSE: This information is a critical addition to the revised assessment.

EPA FINAL RESPONSE: No response required.

Courtney Carothers, Ph.D.

Six key direct and indirect mechanisms are identified to pose potential risk to salmonid fish species:
eliminated or blocked streams (87.5-141.4 km), reduced stream flow, removal of wetlands (10.2-17.3
km), indirect effects of stream and wetlands removal (downstream effects likely diminishing fish
production), diminished habitat quality downstream of road crossings, and blocked movement of
salmonids at road crossings. These mechanisms are described clearly. The report appears to
appropriately describe the scale and extent of risks under a no-failure mode of operation, although |
have no particular expertise with which to evaluate this assessment.

EPA RESPONSE: No change suggested or required.
CAROTHERS RESPONSE: EPA responses are sufficient.

EPA FINAL RESPONSE: No response required.
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Dennis D. Dauble, Ph.D.

The assessment describes the number of stream miles impacted under each mode of operation,
including miles blocked and eliminated. Less specific were descriptions of impacts due to
sedimentation and leachates. What is lacking is quantitative estimates of spawning and rearing
habitat that would be lost relative to the total habitat available. Having this information would help
provide perspective of overall risk to individual watersheds and the Bristol Bay watershed as a
whole. Risks to salmonid fish due to changes in water quality (i.e., toxic materials) need to consider
differences in sensitivity and behavioral response according to salmonid life stage.

EPA RESPONSE: Stream habitat losses are now characterized in relation to the distribution of
habitat conditions throughout the larger watersheds (Chapters 3 and 7). The assessment of risks
from aqueous toxicity distinguishes overt toxic effects on early life stages from behavioral effects
on adults.

DAUBLE RESPONSE: Stream habitat losses and toxicity are well-described in terms of life
stage and species for each of the identified risk areas described in Chapters 7 through 11. One
problem is that many tables (e.g., 8.4-8.8) lack narrative text. These tables are somewhat
complicated and not self-explanatory and should not be introduced to the reader as a citation
without supporting narrative text. For example, what are quotients? Does a low quotient value
relative to the CMC or CC indicative of no risk? Not until Box 8.3 (or 20 pages after tables 8-4
to 8-8 is an explanation provided so that readers might know what the data in these tables
means. Strongly suggest that Box 8.3 be moved forward in this chapter and that narrative text
be added to the document.

EPA FINAL RESPONSE: A paragraph has been added to the end of Section 8.1.1 explaining the
quotients and their interpretation. Box 8-3 was not moved up because it addresses the
interpretation of quotients in the context of risk estimation rather than contaminant screening.

Surface water characteristics of site watersheds within the area of probable impact are detailed in
Table 5-17, but not so for other streams and lakes in the broader watershed. More information should
be presented where available. It is not clear whether potentially affected streams and lakes might be
nutrient limited (seems that they might be given their dependence on MDN). For example, include N
or P concentrations and some discussion about primary and secondary productivity.

EPA RESPONSE: We recognize that nutrient status, and more importantly prey availability, is a
critical component of habitat capacity for fish in these systems, and may be strongly driven by
salmon-derived nutrients. We concur that more information is needed regarding potential limiting
factors for salmon productivity and capacity, and that food availability may be one such factor.
However, because water chemistry data may not provide a complete picture of trophic status,
particularly where direct consumption of salmon flesh, eggs, and fry is of such high importance,
and because nutrient status is a water quality or habitat parameter not directly influenced by
mining operations as outlined in our conceptual models (e.g., Figure 7-1), we determined that
nutrient status of area streams is outside the scope of this assessment.
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DAUBLE RESPONSE: The amount of additional detail in Chapter 8 on stream hydrology is
impressive and useful for this reviewer. While nutrient status of the watershed relative to
mining impacts may be outside the scope of the assessment, this information should be included
as part of the characterization process.

EPA FINAL RESPONSE: Discussion of marine-derived nutrients has been expanded in the final
assessment (Section 5.2.5, Box 5-3).

I found risks to salmonid fish due to operation of the transportation corridor well-described with
respect to spatial distribution of fish and their habitats.

EPA RESPONSE: No changes suggested or required.
DAUBLE RESPONSE: No comment.

EPA FINAL RESPONSE: No response required.

Gordon H. Reeves, Ph.D.

The potential risks to the freshwater habitat of anadromous salmonids are appropriately characterized
and described for the no-failure mode of operation. The report considered the primary potential
impacts of mine development and operation that could impact habitat and quantified the impacts
where possible. The analyses seemed sound and logical, given the acknowledged limitations about
the actual mine location and operation.

EPA RESPONSE: No change suggested or required.

One possible factor that could influence the results was the use of the USGS 1:63,360 maps for
developing the stream network. These maps generally underrepresent the amount of small streams,
which can be ecologically important contributors to the overall productivity of the freshwater habitat
of anadromous salmonids. This is acknowledged in the limitations (p. 5-46). Thus, the potential loss
and modification of habitat that the report describes could be considered minimal at this time. It
would be prudent to confirm the accuracy of the stream layer developed from the 1:63,360 maps in
any future analysis.

EPA RESPONSE: We agree with this comment. No change to the assessment suggested or
required.

The potential impact of the mine development and operation on the productive capacity of the
various river systems could be developed more fully to gain better insights into potential impacts of
the mine. The authors considered the amount of habitat that could potentially be impacted by mine
development and operation by estimating the stream length that would be impacted and by
considering the percent of spawners of the various species (from ADF&G surveys) observed in
potentially impacted areas. However, the productive capacity of given stream reaches for a given fish
species can vary widely. Any additional analysis could consider using Intrinsic Potential (IP)
(Burnett et al. 2007. Ecological Applications 17:66—80), which considers local geomorphic features
to estimate the potential of a given stream reach to provide high quality habitat for a given species.
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The concept, developed for use in the Pacific Northwest (PNW), has been applied successfully for
Chinook salmon in the upper Copper River (A. Bidlack, EcoTrust, Cordova, AK, unpublished). The
IP model for Chinook salmon from the PNW that was used in the Copper River was modified after
discussion with local biologists. Similar modification may be needed for the PNW IP model for coho
salmon to be used in Bristol Bay.

EPA RESPONSE: We now include a characterization of stream channel gradient, watershed
terrain (% flatland in lowland), and mean annual streamflow for all streams in the two
watersheds. We are unable to build a complete IP model, as this would require validation and
more elaborate construction of metrics appropriate to this region, but our preliminary
characterization provides the building blocks for assessing the distribution of key habitat-forming
and constraining features across these watersheds.

Another factor that | believe merits further consideration is the potential impact of altered thermal
regimes of discharge water from treatment facilities (p. 5-28). Warmer water could have potential
ecological impacts, particular during the time when eggs are in the gravel. Eggs could develop more
quickly and fry could emerge earlier as a result of even minor changes in water temperatures (see:
McCullough, D.A. 1999. A review and synthesis of effects of alterations to water temperature regime
on freshwater life stages of salmonids, with special reference to Chinook salmon. US Environmental
Protection Agency, Seattle, EPA 910-R-99-010. 279 p.; and McCullough, D.A., J.M. Bartholow, H.I.
Jager, and 11 co-authors. 2009. Research in thermal biology: burning questions for coldwater stream
fishes. Reviews in Fisheries Science 17: 90-113.). These changes could be significant ecologically.

EPA RESPONSE: This is now addressed in Chapter 8.

The report noted in several places that the potential impact on groundwater flows was not understood
at this time but that disruptions of flow paths could have critical impacts on aquatic resources. One
impact that was not mentioned is the loss of over-wintering habitat. K.M. Burnett (U.S.D.A. Forest
Service, PNW Research Station, Corvallis, OR, draft report) found that the major overwintering areas
for coho salmon in the Nome River, AK were at points of groundwater inputs. The groundwater
influx created areas that were less likely to freeze during winter.

EPA RESPONSE: Overwintering effects from thermal changes are now described in Chapter 7.

Charles W. Slaughter, Ph.D.

Yes, the risks to salmonids are well characterized with regard to the hypothetical mine operation
itself. However, | suggest that the concept of “no failure,” if taken as applying to the entire operation
from inception through operation, is not realistic.

EPA RESPONSE: The *“no failure” scenario was not meant to represent a realistic scenario.
Rather, it was meant to illuminate the effects that would occur solely from a mine footprint, even
in the absence of accidents or failure. The revised assessment no longer uses the term “no-
failure”, but simply presents effects from scenarios having higher probability and lesser
magnitude (e.g., failure to collect or treat leachate water) and those having lower probability and
higher magnitude (e.g., TSF failure).
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SLAUGHTER RESPONSE: OK.
EPA FINAL RESPONSE: No response required.

The Assessment makes a fair start toward considering the risks to salmonids from the potential
transportation corridor. However, the many issues regarding stream and wetlands directly or
indirectly affected by roads and pipelines are not fully explored. The extent (length, area) of streams
and wetlands affected, as outlined in the text, should be considered a very optimistic lower estimate.
The specific issues mentioned, such as bridge or road maintenance, culvert blockage or failure,
erosion from cuts, fills, and the roadway itself, are all significant. I simply suggest that the potential
consequences of imposition of the (hypothetical) transportation corridor, and future expansions
consequent to ancillary infrastructure development and further additional resource extraction
projects, would be broader, more severe and of more consequence (and thus should receive more
emphasis) than the Assessment indicates. | suggest more fully incorporating Frissell and Shaftel’s
Appendix G into the body of the Assessment.

EPA RESPONSE: The revised assessment notes that the characterization of both stream length
and wetland area affected likely represents a conservative estimate of the potential effects of the
transportation corridor on hydrologic features of this area. The cumulative risk section (Chapter
13) has been expanded to include the transportation corridor, ancillary mining development and
secondary development. Additional information from Appendix G is incorporated into the main
text, and the appendix is referenced in a number of places.

SLAUGHTER RESPONSE: Acknowledgement of the conservative (low) estimate of wetland
and stream impacts is appropriate. Chapter 13 is a good addition to the Assessment. As noted
previously, the transportation corridor and “ancillary” or “induced” development activities
are, over the long term, as problematic for the Bristol Bay watershed and region as is the initial
PLP (proposed) mine.

EPA FINAL RESPONSE: No response required.

John D. Stednick, Ph.D.

To address this question, a water balance needs to be developed for the study area watersheds.
Develop a water balance that includes all the principal components and how they may vary in time
and space. The site characterization needs significant improvement, particularly as related to
hydrologic inventories and processes. Little to no data are presented on temperature, precipitation,
evaporation, frozen soils, soil moisture storage, and groundwater storage and movements. The data
that are presented often have unreasonable significant figures. The linkage between surface and
groundwater needs to be better demonstrated. Hyporheic exchanges are recognized as being
important, but the assessment does not demonstrate this linkage.

EPA RESPONSE: A complete annual water balance with patterns of temporal variability has been
developed and incorporated into the revised assessment. Detailed temporal variability is beyond the
scope of the assessment. The significant figures of reported data and analysis results have been
reduced to a reasonable number. Detailed data presentations on temperature, precipitation,
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evaporation, frozen soils, soil moisture storage, and groundwater storage and movements are
generally not reported. We cite sources of information, and data are cited and reported as needed
for assumptions of analyses conducted for the assessment. Additional information on surface
water-groundwater interactions has been added.

Iliamna Lake hydrology needs to be characterized. What are the inflows, outflows, and turnover
rates? What is the existing water quality in the lake? Aquatic life should be characterized as well.
What is the risk of pollutants entering the lake from the road corridor or upstream mine development
operations?

EPA RESPONSE: The overall hydrology of the lake was not included because none of the
scenarios would result in a change in the hydrology or water quality of the lake as a whole.
Rather, any effects in the lake would be limited to the vicinity of outflows from the affected
streams. Risks from contamination of tributaries to Iliamna Lake are discussed in Chapters 8, 10,
and 11 of the revised assessment.

Climate variability is recognized as a game changer. What are the potential future scenarios for
temperature and precipitation changes in southwest Alaska, and how will these scenarios affect the
water balance? How will climate change affect the availability of water for mine operations,
including processing and potable uses?

EPA RESPONSE: Climate change projections and potential impacts are now discussed in Chapter
3.

Similarly, a complete water quality characterization is lacking. What is the water quality in surface
waters, groundwaters, in time, and in space? What is the definition of background water quality?
Numerous exploratory activities have taken place in the watershed and have the potential to affect
water resources. How were these separated or addressed? Given the geologic and geomorphologic
settings for the study area, are we comfortable that the watershed ridges delineate the watershed
area? Groundwater movements may ignore the physical watershed area boundary and follow
groundwater gradients. Streamflow measurements from the gauged watersheds could be useful in
answering this question. Similarly, the linkage of groundwater and hyporheic exchange needs to be
better demonstrated. Do these exchanges occur in all stream segments and gradients? What effect
does the groundwater have on stream temperatures? Are depth to groundwater readings available? Is
a groundwater monitoring program in place?

EPA RESPONSE: The water quality described as background by the PLP in their Environmental
Baseline Document was accepted as such in the assessment. Water quality in the three streams
that drain the site was presented in Table 5-17 (now Table 3-4). The assessment now includes
information on estimated groundwater interaction strength across the project area streams
(Figure 7-14).

EPA FINAL RESPONSE: We agree that Figure 7-14 provided useful information on
groundwater and fish habitat, but we have removed it from the final assessment. Figure 7-14 came
from a report (Wobus et al. 2012) that was coauthored by Dr. Ann Maest, which had been peer
reviewed for EPA by an independent review panel. Although the peer review supported the use of
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the information in Wobus et al. (2012), we have withdrawn this information and citations of
Wobus et al. (2012) because accusations of fraud in another matter against Dr. Maest led to
guestions concerning the potential for fraud in Wobus et al. (2012). This report was used only to
support our analyses, and its removal has not changed the assessment’s findings.

The tables and hydrographs (pages 5-32 to 5-39) are unclear. What streamflow changes are
associated with what salmon species and life stage? A boundary condition for adults is different than
for fry.

EPA RESPONSE: Maps of species distributions in relation to affected stream segments are now
included in Chapter 7. The environmental flow analyses are not species or life stage specific, but
assume an overall risk associated with proportional deviations from the baseline flow regime.

The proposed mine will use large quantities of water in ore processing and transport. How much is
required and how will this affect water resources; both surface and groundwater?

EPA RESPONSE: The water balance has been extensively revised (Chapters 6 and 7), and
updated estimates are incorporated into the streamflow analyses provided in Chapter 7. Effects on
groundwater resources are explicitly incorporated in the analysis of the pit dewatering, associated
cone of depression, leachate leakage from the TSF and the waste rock piles, and interbasin
groundwater transfers.

The no-failure mode of operation is predicted to change the watershed contributing area and hence
streamflow, and uses the boundary condition of a 20% change in streamflow as significant salmonid
habitat loss. The assessment assumes a liner response between watershed area and streamflow
contribution, and a linear response between habitat productivity and watershed area.

EPA RESPONSE: A more comprehensive water balance is now used to estimate streamflows,
which incorporates losses and additions due to pit dewatering, and wastewater treatment plant
processing and distribution, such that the relationship of watershed area and streamflow is not
linear. We do not assume a linear response between habitat productivity and watershed area.

Upland settings are probably more productive in terms of productivity and should be addressed as
such.

EPA RESPONSE: Relative productivity of aquatic habitats has not been extensively documented
across the region.

Toxin assessment focused on copper, and other metals can be presented to show the range of metal
concentrations for chronic and acute toxicity, i.e., arsenic, molybdenum, silver, barium, and lead.
Given the very clean waters (low hardness and organic carbon), the chronic toxicity of various metals
should be evaluated. Water quality varies in time and space in the study area, and a better
characterization of water quality could be developed. Metal loads could be calculated with
streamflow records. What is the proportioning of dissolved versus total metals? Are metals
transported with sediments? Do organic carbon fluxes change in space or time?
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EPA RESPONSE: The influence of receiving water chemistry was incorporated to the extent that
current science allows. The toxicity of copper was corrected for water chemistry using the biotic
ligand model, and the toxicity of other metals was corrected for hardness, when models were
available. In each case, water chemistry of the individual receiving stream was used for the
correction. Also, instream concentrations are based on streamflows, including changes in
streamflows due to mine operations. Both sediment and organic matter concentrations are quite
low in all three streams at the Pebble site, so copper remains dissolved in the model and other
metals in leachates are likely to remain dissolved as well.

Salmonid risk from travel corridor: The proposed road location has the potential to affect 270 km of
stream between stream crossings and Lake Iliamna. The expected road erosion and sediment
production has known effects on salmonid resources. The discussion of the travel corridor does not
include the potential for road failures, landslides, blocked culverts, or ditch failure. The discussion
does not talk about traffic volume or the potential of hazardous material transport on the travel
corridor. Need to address road maintenance, fugitive road dust, and road chemicals either dust or ice
control.

EPA RESPONSE: The original draft assessment included discussion of the potential for road and
slope failures, blocked culverts, and soil erosion from road cuts, borrow areas, road surfaces,
shoulders, cut-and-fill surfaces, and drainage ditches. The revised assessment factors traffic
estimates into assessments of chemical spills from transport truck accidents (Section 10.3.3) and
impacts from dust (Section 10.3.5). Salts used for to reduce dust and improve winter traction are
discussed in Section 10.3.3. Potential mitigation measures for stormwater runoff, erosion, and
sedimentation are discussed in Box 10-3.

There is no discussion of water processing after delivery of the slurry to the sea port and return of
waters back to the mine site.

EPA RESPONSE: Section 6.1.2.5 of the revised assessment discusses that the water would be
returned to the process water ponds. The scenarios indicate that slurry water would be returned to
the site without treatment other than removal of solids.

Roy A. Stein, Ph.D.

No-Failure Mode of Operation. My comments regarding the no-failure mode of operations and
their impact on salmon can be found under Question 3.

EPA RESPONSE: See response to Question 3.

Road Use I: Page 5-60. Beyond calcium chloride, how can we be confident that the typical
chemicals that derive from highway use will not occur on this mine road (as noted on page 5-60)? Is
it because the low volume of traffic? If so, would not we expect accumulation through time...over
the 78 years of the mine operation (see Appendix G for some detailed analysis: should some of this
material be added to the main report?)? What about the impact of road dust on nearby aquatic
systems (wetlands, streams, rivers, etc.)?
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EPA RESPONSE: The text relating to traffic and contaminated runoff has been modified in the
revised assessment to read: “It is unlikely that the potential transportation corridor would have
sufficient traffic to significantly contaminate runoff with metals or oil, but stormwater runoff from
roads at the mine site itself might contain sufficient metal concentrations to affect stream water
quality.” Though traffic-associated contaminants may be expected to increase over time, they
would probably not be as significant as stormwater runoff-associated metals from the mine site. As
noted in the revised assessment, the main impact of dust from the transportation corridor on
salmonids would likely be a reduction in riparian vegetation and subsequent increase in fine bed
sediment. The main impact of dust at the mine site would be a direct increase in fine bed sediment
due to mine construction and operation (the effects of increased sediment loading are discussed in
Section 10.3.4).

Road Use Il: Page 5-62 to 5-63 (plus Appendix G: again, as with other appendices, include more of
this information in the main report). Will there be frost heave of the road bed such that specific
structures will have to be installed to prevent this movement of the road bed? These roads will be
treated with chemicals, such as calcium chloride, to keep the dust down and contribute to an ice-free
condition, but no data are available for the impacts of these chemicals on nearby streams. How then
do we deal with this issue (page 5-62 and 5-63)? The suggestion is that one needs to have roads built
at least 8 meters from streams, but this cannot be the case in this situation, simply because of the
large number of streams, rivers, and wetlands along the road corridor? More detail as to the impact of
the transportation corridor should be added, including issues, such as truck accidents, fuel spills,
other chemical spills, etc.

EPA RESPONSE: The assessment does not address potential frost heave of the road bed,
although this factor will need to be considered during design of a road. Additional information has
been added to the revised assessment on the potential impact of calcium chloride on nearby
vegetation, surface water, groundwater and aquatic species. According to the USDA Forest
Service (1999), application of chloride salts should be avoided within 8 m of water bodies. We
agree that the 8 m buffer zone for salts would be difficult to maintain, but it could be achieved at
some cost in dust suppression and winter road salting. It would not require keeping roads out of
that zone.

Additional information from Appendix G is incorporated into the main text, and the appendix is

referenced in a number of places. The revised assessment contains greater detail on the potential
impact of the transportation corridor. For example, the assessment now factors traffic estimates

into assessments of chemical spills from transport truck accidents (Section 10.3.3) and potential

impacts from dust (Section 10.3.5). Fuel spills are covered in Chapter 11.

Road Use I11: page 5-71 (plus Appendix G). The road will intersect multiple streams and rivers
along the northern end of Iliamna Lake, where as many as one third of the sockeye salmon in this
lake spawn. And this is where the causeway across Iliamna Lake will be built as well. From my
perspective, it seems that impacts on spawning sockeye will be large in this area (without saying
anything about causeway: will there be culverts or bridges to allow water and fish to communicate
with the rest of the lake)? | would argue this is important, given salmon are attracted to certain odors
and water-flows and these odors and water-flows are coming from inlets streams into Iliamna Lake.
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Preventing any sort of blockage of water flow or salmon migration would be the goal. Are there other
issues that should be considered when building this causeway?

EPA RESPONSE: The assessment makes no mention of a causeway across lliamna Lake. We
believe the commenter is referring to a proposed causeway over the upper end of lliamna Bay,
which is part of Cook Inlet. Culverts or bridges would be built to allow fish access between streams
crossed by the proposed road and lliamna Lake. The issue of culvert blockage is discussed in the
assessment.

Road Use 1V. Points made by public testimony reinforces the idea that as this area is opened to the
public, the opportunity for new, invasive species to colonize this pristine ecosystem increases
dramatically, likely to 100%. Simply put, invasive species will now be carried by humans via the
road, inadvertently, into this previously inaccessible watershed.

EPA RESPONSE: We assume that the proposed road would be closed to the public during mining
operations but potentially could become a public road after mining operations cease. Even when
not open to the public, construction and operation of the proposed transportation corridor increase
the probability that new terrestrial and aquatic species will be transported to and potentially
establish themselves in the Bristol Bay region. If the road were opened to the public, the
probability of colonization by invasive species may increase further, but rates of introduction by
industrial and public vehicles cannot be distinguished given available information. Invasive
species are addressed in Section 10.3.6 of the revised assessment.

William A. Stubblefield, Ph.D.

The document appears to adequately address potential questions associated with habitat loss due to
hydrologic changes, especially considering the hypothetical nature of the mine and the lack of
specific detailed information regarding an actual proposed facility and all of the associated
operational details of the facility. The assessment of potential impacts and ecosystem protection
parameters is predominately based upon the publication of Richter et al. (2011). Additional support
and evaluation of these recommendations for fisheries populations in the Bristol Bay area should be
closely evaluated.

EPA RESPONSE: Prompted by this comment, we consulted with regional biologists and
hydrologists to evaluate the suitability of the sustainability boundary approach for flows. We asked
them if there was any reason that fish populations in these streams, or the specific hydrology of
the area, made it exceptional with regard to this approach (e.g., was there any reason to think that
the Richter approach was not applicable here). We received uniform support for applying this
approach to Bristol Bay streams. We strengthen our emphasis that this is a precautionary
approach, and that the detailed hydrologic and habitat modeling work that PLP contractors have
begun will help provide a useful basis for more sophisticated flow-habitat modeling.

STUBBLEFIELD RESPONSE: This response seems to adequately address the initial
comment.

EPA FINAL RESPONSE: No response required.
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Dirk van Zyl. Ph.D., P.E.

Chapter 5 of the EPA Assessment is entitled: “Risk Assessment: No Failure”. Chapter 5 presents an
evaluation of habitat loss and modification resulting from the hypothetical mine. A summary of the
“risks” associate with the “no failure” case is provided in Chapter 8. There is specific focus on
evaluating the magnitudes of the losses and modifications to the environment.

EPA RESPONSE: No change requested or required.

A risk assessment addresses three questions (Kaplan and Garrick, 1981):

e What can happen? (i.e., What can go wrong?)
o How likely is it that that will happen?
o If it does happen, what are the consequences?

There are a large number of risk assessment methods and it is common to express the magnitude of
risk as a combination of likelihood of occurrence and consequences (IEC, 2009). This is the typical
outcome for engineering assessments of systems. For example, in the case of a Failure Mode and
Effects Analysis (FMEA), it would be typical to develop a risk matrix to combine likelihood of
occurrence and consequences to express the level or magnitude of risk in qualitative terms
(Robertson and Shaw, 2012).

The EPA Assessment describes the two components of risk but does not provide any information on
the magnitude of the risk. For example, for the no-failure condition it describes the length of streams,
areas of wetlands, etc. that will be impacted by developing the mine, i.e. the consequences. One may
argue that the likelihood of occurrence of these consequences is unity (or certainty) if the mine is
developed, as this is not specifically addressed by the report.

EPA RESPONSE: The risk assessment does address engineering risks in the manner specified,
including magnitudes of spills, leakage, etc., and the consequences for water and habitat quality.
We now explicitly clarify that losses of stream length are unavoidable for a project of this
magnitude (Chapter 7). The magnitude of the risk or the likelihood that the stream lengths will be
lost if the mine is constructed is 100%.

One would next expect an expression of the magnitude of this risk based on some comparison of the
consequences to a set of outcomes that could result in acceptable or unacceptable risks. The EPA
suggests this as an approach in its 1998 Guidelines for Ecological Risk Assessment (EPA, 1998): “In
some cases, professional judgment or other qualitative evaluation techniques may be used to rank
risks using categories, such as low, medium, and high, or yes and no”. Quantitative approaches such
as fuzzy logic has also been used to develop expressions of magnitude of risk as described by EPA
(1998): “For example, Harris et al. (1994) evaluated risk reduction opportunities in Green Bay (Lake
Michigan), Wisconsin, employing an expert panel to compare the relative risk of several stressors
against their potential effects. Mathematical analysis based on fuzzy set theory was used to rank the
risk from each stressor from a number of perspectives, including degree of immediate risk, duration
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of impacts, and prevention and remediation management. The results served to rank potential
environmental risks from stressors based on best professional judgment”.

EPA RESPONSE: Although the 1998 ERA Guidelines describe professional judgments as an
acceptable method for ranking risks in appropriate circumstances, it is not appropriate for this
assessment. The purpose of this assessment is not to rank risks. It is to estimate, as far as existing
data and knowledge allow, the risks associated with potential mining activities in the Bristol Bay
watershed. EPA decided during the problem formulation that this assessment would be based as
much as possible on published science. An assessment based on elicitation of expert judgment
could be performed in the future, if desired.

It is unclear to the reader how significant a loss of 87.5 km of streams in the Nushagak River and
Kvichak River watersheds is to the overall ecosystem. Are there any criteria that can be used to
develop such an expression? Can a multi-stakeholder workshop (as is often done) be used to develop
such criteria and expressions of risk magnitude? Without having such expressions of risk magnitude
it is impossible for those without specific expertise in salmonids to evaluate whether this is a
significant risk. Price et al. (2010) states that: “Between 1999 and 2008, 3,500 fish passage barrier
culverts were replaced with fish-passable structures, reportedly opening nearly 5,955 km of fish
habitat in Washington streams (Governor’s Salmon Recovery Office 2008)”. Comparing the loss of
85 km to this gain of 5,955 km seems to imply that 85 km loss may represent a relatively small risk,
which may not be the case at all. However, the EPA Assessment does not provide any insight in the
magnitude of risk except to provide a value for the consequences.

EPA RESPONSE: The purpose of the assessment is not to assign significance to the risks, but to
provide information for decision makers on the consequences of mining.

EPA did conduct a multi-stakeholder conference to determine the significant endpoints and
exposure pathways for the assessment. However, EPA decided during the problem formulation
that this assessment would be based on published science. Therefore, a multi-stakeholder
workshop would not be an appropriate mechanism to estimate risks or their significance.

Comparing the potential loss of salmon-supporting streams in the Nushagak and Kvichak River
watersheds to restoration of streams in Washington for salmon recovery may not be very useful.
The comment does illustrate that seemingly inconsequential or insignificant losses have frequently
led to diminished or even lost salmon stocks. In the example cited, apparently 3,500 seemingly
inconsequential actions had to be remedied at public expense because of their cumulative impacts.

VAN ZYL RESPONSE: The response indicates that: “The purpose of the assessment is not to
assign significance to the risks, but to provide information for decision-makers on the
consequences of mining.” It is the author’s opinion that the decision-makers will also need
some context of comparative information to make a realistic decision. It seems to the author
that providing acute and chronic quotients in Chapter 8 effectively provides significance of
risks. Please consider the consistency of approaches.

EPA FINAL RESPONSE: From an ecological perspective, the quotients in Chapter 8 are
equivalent to the stream losses and flow alterations.
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Similar comments can be made with respect to the relative risks associated with the other losses of
ecological functions for other failure modes.

EPA RESPONSE: See response to previous comment.

It is recognized that it is important to maintain separation between the risk assessment and risk
management functions. As expressed by the National Research Council Panel in their report on
Science and Decisions (NRC, 2009): “The committee is mindful of concerns about political
interference in the process, and the framework maintains the conceptual distinction between risk
assessment and risk management articulated in the Red Book. It is imperative that risk assessments
used to evaluate risk-management options not be inappropriately influenced by the preferences of
risk managers”.

EPA RESPONSE: We agree with this comment and its implication that assessors should not judge
significance. No changes suggested or required.

Providing an expression of risk magnitude should not interfere at all in the separation of risk
assessment and risk management, but should provide the risk manager with one extra level of
analysis and insight from the expert assessor of the problem at hand. Multi-stakeholder interaction
will only serve to enhance the value of the risk ranking.

EPA RESPONSE: See response to previous comment on this topic.

On p. 4-33, it is stated that after closure: “No PAG waste rock would remain on the surface”. It is
also stated in Chapter 4 that PAG and NAG waste will be segregated. On p. 5-48, it is stated that:
“However, the primary concern during routine operation would be waste rock leachate. That leachate
would become more voluminous as the waste rock piles and uses of waste rock for construction
increased during operation. After mine closure, it would be a major source of routinely generated
wastewater along with water pumped from the TSF and pit. Leachate composition from tests of the
three waste rock types (Tertiary, East Pre-Tertiary, West Pre-Tertiary) is presented in Tables 5-14
through 5-16”. There is no specific indication which of these waste rock types could be described as
PAG or NAG and Chapter 5 seems to assume that these 3 samples are representative of the total
amount of waste rock, about 4 billion tonnes for one mine scenario. If all the PAG material will be
removed from the surface, as stated in the scenario in Chapter 4, and the NAG will not generate acid
drainage, then it is difficult to understand why the waste rock piles and waste rock used for
construction (supposedly all NAG at this stage) would be the major source of “routinely generated
wastewater.”

Note that it is further unclear why there would be water pumped from the tailings and the pit if the
TSF were closed, as discussed above, and if it will take the mine pit 100 to 300 years to fill. Some
clarification is in order.

EPA RESPONSE: This issue has been clarified in the revised assessment. PAG and NAG waste
rocks would be identified during the course of mining, but the available test results indicate that
pre-Tertiary rock is PAG. The PAG waste rock would be segregated and none would remain at
mine closure. However, some will be on the surface during operation. In addition, the NAG waste
rock produces potentially toxic leachates that must be collected and treated. Water could be
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pumped from the TSFs and the pit for treatment before discharge. Treatment of pit water would
occur once it is a source rather than a sink.

A further reference to the fate of waste rock after closure is found on p. 5-77 of the EPA Assessment:
“Under the mine scenario, the mine pit, waste rock piles, and TSF would remain on the landscape in
perpetuity and thus represents permanent habitat loss.” It should be noted that the scenario states that
PAG will not remain on the surface, whatever volume and area of land surface that represents.

EPA RESPONSE: Section 6.3.3 of the revised assessment clarifies that no PAG waste would
remain on the surface.

The descriptions of exposure and exposure-response resulting from the transportation corridor in
Section 5-4 of the EPA Assessment focus on potential impacts and make use of references that are
clearly not representative of the expected road construction. A number of these references date from
1975 and 1976 (p. 5-59) and are not necessarily representative of road design and construction
practices in 2012. On p. 5-62, the following statement and reference is given: “Sediment loading
from roads can severely affect streams below the right-of-way (Furniss et al., 1991 and references
therein)”. This reference is specifically focused on forest and rangeland roads, clearly not
representative of a major transportation road between a mine and the port facilities from where its
products are shipped. This publication contains many recommendations specifically for forest and
rangeland roads and some of them are indicative that it is not applicable to the transportation corridor
for a major mine access road: “Design cut slopes to be as steep as practical. Some sloughing and
bank failure is usually an acceptable trade-off for the reduced initial excavation required” (p. 306);
and “stream crossings can be considered dams that are designed to fail. The risk of failure is
substantial for most crossings, so how they fail is of critical importance” (p. 310). The reference also
refers to the application of oil as a dust abatement additive on p. 312, which is hardly acceptable
practice. In my review, | did not find that any of the references used in the EPA Assessment refer
specifically to mine roads such as those considered for the transportation corridor at the Pebble Mine
scenario.

EPA RESPONSE: The information cited from the two publications noted by the commenter is still
true today. The first use of Darnell (1976) was incorrect, and has been changed to Furniss et al.
(1991). Although Furniss et al. (1991) focuses on forest and rangeland roads, it is a seminal
publication on the potential effects of roads, particularly as they relate to salmon. The general
conclusions of that paper should be applicable to the transportation corridor described in the
assessment. Furniss et al. (1991) lists a number of guidelines for road design and construction
that will help minimize adverse effects on salmonid habitats. It does not specifically advocate the
application of oil as a dust abatement additive. It merely states that whatever chemicals are used,
they should be applied so as not to enter streams, and that subsequent transport of these
substances into water courses should be evaluated.

The failure frequencies cited in the revised assessment are from modern roads and not restricted to
forest roads. Because the proposed mining would take place in an undeveloped area, the literature
used in the assessment is necessarily from areas outside of the Bristol Bay region. However, we
used recent literature from representative environments to the extent possible. Lastly, information
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on current design standards that would be used along the proposed transportation corridor is now
included within text boxes throughout Chapter 10.

It is further interesting that it is stated on p. 5-60 that there will be 20 bridges and 14 culverts along
the road without referring to this as an assumption, and no reference is cited for this information.
Will there be a change in impact if the decision is made to build 30 bridges and 4 culverts or 34
bridges and no culverts?

EPA RESPONSE: The estimate of 20 bridges came from Ghaffari et al. (2011). In the revised
assessment, crossings that would be bridged (now 18) are based on mean annual streamflows, as
explained in the text. If a decision was made to build more bridges and fewer culverts, there would
be a change in impact, but scenarios with 30 or more bridges are probably not realistic.

The discussion on the potential impacts of the transportation corridor on salmonids serves the
purpose of highlighting some aspects that engineers and fish biologists must take into account when
designing and maintaining the final transportation corridor for the Pebble Mine and other mines in
the Bristol Bay area. However, this assessment does not appropriately describe the scale and extent
of the risks to salmonid fish due to operation of a transportation corridor under the no-failure mode of
operation.

EPA RESPONSE: The “no failure” mode of operation was meant to illuminate the effects that
would occur solely from a mine footprint, even in the absence of accidents or failure. This term
has been eliminated in the revised assessment. The no-failure scenario from the draft assessment
has been changed to a section on the effects of the footprint of a mining operation, without regard
for operational problems (Chapter 7). The revised assessment places the streams along the
transportation corridor into the context of the entire Nushagak and Kvichak River watersheds with
respect to important watershed attributes such as discharge, channel gradient, and floodplain
potential. Potential risks to fish habitats and populations associated with the proposed corridor are
then evaluated in some detail.

Phyllis K. Weber Scannell, Ph.D.

The no-failure model makes a number of assumptions about how the mine will be developed — some
may be accurate, some may be considerably different. It is important to take under consideration that
Pebble is currently a prospect, not a mine. Should this project proceed to mine development, it will
be incumbent on the mining company to develop a rigorous mine plan that includes detailed
information on all aspects of a future project. This mine plan will be reviewed by state and federal
staff with experience in large project development.

EPA RESPONSE: EPA agrees with this comment. No changes suggested or required.
WEBER SCANNELL RESPONSE: The reviewer is satisfied.

The expanded descriptions of different mine scenarios contained in the revised Assessment
clarify the possible sources of risk to salmonid fish.
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EPA FINAL RESPONSE: No response required.

The no-failure model discusses the amount of riverine habitat that will be lost to mining by the mine
pit, tailing storage facility, and waste rock dumps. Anadromous fish habitat is protected under Alaska
Statute 16.05.840-870. The statute requires review of a project potentially affecting fish habitat and,
where necessary, avoidance, mitigation, or compensation. A project must provide free passage of
fish; the project cannot be placed in such a way that fish are prohibited from moving into the
upstream reaches. Estimates of habitat loss from the mine footprint are not possible without a more
detailed plan of operations for the mine.

EPA RESPONSE: The scenarios presented are meant to represent those expected as typical for
mining of porphyry copper deposits of this type, and are based on preliminary mine plans from
Northern Dynasty Minerals (Ghaffari et al. 2011). Although layout of mining components at a site
may differ somewhat from what we present in the scenarios, the main components of mining will
remain the same for open-pit mining. Given stream density in the area, direct losses of stream and
wetland habitat of a similar magnitude would be inevitable with projects of the specified
magnitudes.

WEBER SCANNELL RESPONSE: The reviewer agrees.

The expanded discussions of the possible mine scenarios are important additions and help
clarify possible effects to the aquatic environment.

EPA FINAL RESPONSE: No response required.

There are many aspects of the development of a large mine project that need thorough review to
ensure that habitats are protected. These include, but are not limited to: classification and storage of
waste rock, lower grade ore, overburden, and high grade ore; development and maintenance of
tailings storage facilities; development and concurrent reclamation of disturbed areas, including
stripped areas and mine pits; collection and treatment of point and non-point source water; quantity
and timing of discharges of treated water; monitoring of ground water, seepage water and surface
water; and biomonitoring. The transportation corridor will require review and permitting of every
stream crossing of fish-bearing waters. In addition, plans should be developed for truck wheel-
washing to minimize transport of contaminated materials.

EPA RESPONSE: EPA agrees that these aspects would need to be subject to a thorough review
during the development and approval of a detailed mining plan. No changes suggested or
required.

WEBER SCANNELL RESPONSE: The reviewer is satisfied.

The revised Assessment provides some discussion of the in-depth reviews that would be
required during the permitting process. This information addresses the concerns raised by the
reviewer.

EPA FINAL RESPONSE: No response required.
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Paul Whitney, Ph.D.

Material Resource Areas. Material resource areas, mentioned on page 4-34, for the road and pipelines
should be discussed in more detail. Will aggregate be required? If so, where are the aggregate
resources in relation to floodplains? | spent a summer surveying material resource areas for a
proposed arctic and subarctic pipeline and access road. Suitable material resource areas are sizeable
and are often important (e.g., aggregate) for wildlife (such as bears that hibernate or survive the
winter in dens) and fishery resources. Sometimes dens can only be excavated in non-permafrost (i.e.,
aggregate) soils. It appears the project area is in a zone of discontinuous permafrost, but permafrost
could be more continuous in the higher elevations along the road through the Kenai Mountains. An
accurate assessment should determine the permafrost location(s), as well as the area and importance
of material resources for fish and wildlife. In addition, Reclamation Plans for the material resource
areas should be briefly discussed to ensure that areas mined for aggregate will not avulse and capture
streams.

EPA RESPONSE: We agree with the commenter that the impacts of material resource areas to
wildlife, fisheries, and other subsistence resources could be significant and must be addressed in
an environmental impact statement and as part of the 404 permit review. Review of potential
material resource areas was not included in the scope of this assessment.

Water for Dust Control. Dust control for the 86-mile proposed haul road will likely require a lot of
water. Where will this water come from? Withdrawal from streams crossed by the haul road could
have impingement and flow reduction consequences. Adequate screening could solve the
impingement issue. Some back-of-the-envelope calculations could determine if water withdrawals
for dust control could alter the projected hydrographs when salmonids are present in the streams.

EPA RESPONSE: We expect water for dust control to be a small amount from any one source.
Permits would be required from the State of Alaska that would address impingement issues. We do
not expect this to be a major issue.

3.7 Charge Question 5

Do the failures outlined in the assessment reasonably represent potential system failures
that could occur at a mine of the type and size outlined in the mine scenario? Is there a
significant type of failure that is not described? Are the probabilities and risks of failures
estimated appropriately? Is appropriate information from existing mines used to identify
and estimate types and specific failure risks? If not, which existing mines might be
relevant for estimating potential mining activities in the Bristol Bay watershed?

David A. Atkins, M.S.

The Assessment focuses on some low probability, high impact failures (e.g., TSF failure), and
presents summaries of failures at existing mines. The majority of the focus is on catastrophic failures,
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such as TSF, pipeline, water collection and treatment, and road and culvert. Anecdotal information
regarding mine failures is numerous, but often not well documented, so it is difficult to get
information on the details of failures of other projects. It is also difficult to extrapolate the probability
of failure from one site to the next, and the report stresses the wide range of uncertainty, depending
on design and environment. Without a more detailed understanding of the mine plan and associated
engineering, as well as additional detailed analysis, it is difficult to determine if the failure
probability estimates presented in the Assessment are reasonable.

EPA RESPONSE: The authors concur with the commenter that it can be “difficult to get
information on the details of failures of other projects”. The statistics for historic tailings dam
failures are derived from the largest available database and include many tens of thousands of
dam-years. The pipeline failure data cover millions of kilometer-years of pipeline experience. The
data on failures of water collection and treatment systems and of culverts are less extensive. We
also recognize that even with detailed engineering and design information, the prediction of
failure probabilities is extremely difficult. Finally, since all of these low-probability failures are
statistical phenomena, the actual experience at any one site could be vastly different than another
similar site, even when the failure probabilities have the same distribution.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

The focus on catastrophic failures also takes attention away from what is probably a more likely
scenario. Every project is subject to accidents and smaller, non-catastrophic failures that have
varying degrees of consequence. Sometimes these failures are easily identified and fixed and other
times they can go un-noticed for periods of time.

EPA RESPONSE: Because the number of potential failures is extremely large, it is necessary to
choose a representative set of failure scenarios. The revised assessment includes more failure
scenarios (e.g., diesel pipeline failure, quantitative wastewater treatment plant failure, truck
accidents and spills, and refined leachate seepage scenarios) and explains why these particular
failure scenarios were chosen.

ATKINS RESPONSE: This response is adequate.
EPA FINAL RESPONSE: No response required.

It would be helpful to describe some smaller-scale failures that have occurred at mine sites. A partial
list includes: accidents and spills along the transportation corridor or within the mine site;
unanticipated seepage of contaminated water that may be difficult to detect, collect and treat;
movement of water along preferential flow pathways that are difficult to characterize; temporary
failure of water collection and treatment systems; mistakes in engineering analysis that underestimate
the volume of water that must be collected and treated or overestimate the volume of water available
for use; and designing based on incomplete data and understanding of climate conditions.

EPA RESPONSE: There is a wide variety of failures that could occur, including those provided by
the commenter. Because the number of potential failures is extremely large, it is necessary to
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choose a representative set of failure scenarios. The revised assessment includes more failure
scenarios (e.g., diesel pipeline failure, quantitative wastewater treatment plant failure, truck
accidents and spills, and refined seepage scenarios) and explains why these particular failure
scenarios were chosen.

ATKINS RESPONSE: This response is adequate.

EPA FINAL RESPONSE: No response required.

Steve Buckley, M.S., CPG

The engineering failures reasonably represent potential system failures outlined in the mine scenario
based on historic porphyry copper deposits of this type. It is less clear if the failures reasonably
represent a mine scenario based on state of the art engineering and mitigation practices. Appendix |
provides some information related to potential system failures and possible mitigation measures
designed to minimize these risks but these are not treated in any detail in the assessment. It would be
difficult to pull together the most modern engineering and mitigation practices from around the world
but it could help bound the risks associated with modern mine development.

EPA RESPONSE: Our purpose in the assessment is to evaluate the risks from hazards resulting
from a mine operated with appropriate mitigation measures for design, operation, monitoring and
maintenance, and closure. Accidents and failures happen regardless of mitigation measures; thus,
effects of several failures are evaluated. Mitigation measures related to our mine scenarios are
now clearly discussed in Chapter 6.

BUCKLEY RESPONSE: The revisions clarify when and where potential mitigation measures
would be treated in the regulatory process.

EPA FINAL RESPONSE: No response required.

The Red Dog mine in northwest Alaska might be relevant for estimating potential mining activities in
the watershed. Although the characteristics of the deposit differ significantly, at roughly 150 million
tons it is half the size of a reasonable minimum mine scenario and would be helpful to characterize
some minimum mine development scenario.

EPA RESPONSE: A third mine size scenario, representing the worldwide median size porphyry
copper mine (Singer et al. 2008), is included in the revised assessment.

BUCKLEY RESPONSE: This improves the assessment.

EPA FINAL RESPONSE: No response required.

Courtney Carothers, Ph.D.

The potential failures outlined in this assessment include: tailings dam failures, pipeline failures,
water collection and treatment failures, and road and culvert failures. These failures appear to
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represent the key potential failures for this mining scenario, their risks appear to be estimated
reasonably, and statistics from existing mines appear to be used appropriately, although I have no
particular expertise with which to evaluate this assessment. As we discussed in our peer review
panel, the focus here is on catastrophic failure. More detail should be provided on likely non-
catastrophic failures, ones that would be more difficult to detect.

EPA RESPONSE: Because the number of potential failures is extremely large, it is necessary to
choose a representative set of failure scenarios. The revised assessment includes more failure
scenarios (e.g., diesel pipeline failure, quantitative water treatment failure, and refined leachate
seepage scenarios) and explains why these particular failure scenarios were chosen. We did
include leachate seepage scenarios (Chapter 8), which would be more difficult to detect than
catastrophic failures.

CAROTHERS RESPONSE: EPA response is sufficient.

EPA FINAL RESPONSE: No response required.

Dennis D. Dauble, Ph.D.

My experience in system failure of mines of the size and type outlined in the scenario is limited.
However, what does seem to be missing is the long-term effects of leachates to receiving water
bodies in any type of risk scenario, including both non-failure and failure modes. That is, assuming
no catastrophic failure, how might tailings constituents interact with aquatic habitats seasonally, such
as during periods of snowmelt and severe rainfall events?

EPA RESPONSE: The original assessment contained a scenario in which tailings leachate was
not fully contained and reached a stream (Section 6.3). The revised assessment includes estimates
of leachate escaping from the TSFs and from the waste rock piles, bypassing the collection
systems, and entering the streams (Chapter 8). The estimated loadings of copper and other
elements from these leachate flows are included in stream concentration estimates. The
assessment discusses the impacts of these concentrations on the aquatic habitat and biota.

The commenter is correct that we did not include a scenario in which the dam does not fail, but
snowmelt and severe rainfall would result in overtopping and release of untreated water. That is
very plausible, but there are just too many possible failure scenarios to include more than a few of
them.

DAUBLE RESPONSE: If the scenario is plausible, it should be included in the assessment.
However, if the potential risk is covered based on a similar or parallel scenario, then it should
be stated as such.

EPA FINAL RESPONSE: We have added a spillway release scenario to Chapter 8 of the final
assessment.
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Gordon H. Reeves, Ph.D.

No comments on this question.

Charles W. Slaughter, Ph.D.

Potential failures seem reasonable, based on history of other mining operations. However, the
consequences of hydrologic extremes during winter (frozen soil) conditions are not adequately
addressed. The possibility of the mining operation and the transportation network encountering
discontinuous permafrost is not mentioned, although at least some soils maps indicate permafrost
presence.

EPA RESPONSE: Wahrhaftig (1965) reports that permafrost is sporadic or absent in the
Nushagak-Bristol Bay Lowland (Table 3-1). If permafrost were detected during project
development or construction, the designs would need to address any potential impacts on the
infrastructure and potential impacts of the infrastructure on the permafrost. Frozen soil could
imp