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INTRODUCTION

In April 2013, the U.S. Environmental Protection Agency (EPA) released the 2" external review
draft of An Assessment of Potential Mining Impacts on Salmon Ecosystems of Bristol Bay, Alaska.
Following its release, the public was invited to review the draft document and submit comments to
EPA during a 60-day public comment period.

There was significant public interest in the April 2013 draft assessment. EPA received comments
from a wide variety of public stakeholders, including local community members, fishers, the mining
industry, local villages, tribal governments and corporations, state and federal government agencies,
businesses, and non-governmental organizations. EPA appreciates the technical input and the range
of perspectives shared during the public comment period.

EPA revised the April 2013 draft of the assessment based on these public comments, peer review,
and consultation with tribes, and released the final assessment in January 2014.

This document presents an overview of the public comments EPA received on the April 2013 draft of
the assessment, the text of technical public comments relevant to the science presented in the
assessment, and EPA’s responses to those comments. EPA also received many comments that were
non-technical in nature; these comments are summarized in the appendices to this document.

Public comments on the May 2012 draft of the assessment and EPA responses to those comments are
included in a separate document, which is available online at www?2.epa.gov/bristolbay. EPA
responses to peer review comments on both the May 2012 and April 2013 versions of the assessment
also are available online at www2.epa.gov/bristolbay.

PUBLIC COMMENT PROCESS

The public comment period for the April 2013 draft of the assessment began on April 26 and ended
on June 30, 2013. Comments could be submitted to Federal Docket EPA-HQ-ORD-2013-0189 using
an online form or by email, letter or fax.

Following this public comment period, an independent EPA contractor, the Horsley Witten Group,
Inc. (HWG), organized, summarized, and sorted the comment letters received to help EPA fully
consider and respond to all public comments. HWG downloaded all submitted comment letters from
the federal docket and maintained a spreadsheet of comment letters received that included
information on the commenter and the docket-assigned comment letter number. HWG also created
an overview of the public comments that summarized the commenters and general themes and issues
represented in the public comments.

HWG organized technical public comment letters that were directly relevant to the science presented
in the assessment according to the relevant assessment chapter or appendix. Individual comment
letters were typically split into parts and assigned a comment number based on the relevant
assessment chapter or appendix. EPA used these chapter-and appendix-specific public comment
compendiums as the organizational basis for this response to public comments document.
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As HWG completed these tasks, EPA also read through all of the submitted technical public
comment letters. As the public comment compendiums were received from HWG, EPA checked that
the compendiums included all relevant text from the technical public comment letters submitted to
EPA.

SUMMARY OF PUBLIC COMMENTS

EPA received more than 890,000 on-time public comment letters on the April 2013 draft of the
assessment. More than 875,000 of these comment letters or petition signatures resulted from 70
different on-time mass-mailing or petition letter campaigns identified by the EPA docket center.
Forty-two of these campaigns, generating over 634,000 letters or signatures, requested EPA take
action to protect Bristol Bay. Twenty-six campaigns, generating over 240,000 letters or signatures,
were not supportive of EPA action. Two campaigns provide no clear opinion. Comments from these
mass-mailing campaigns are included in Appendix 1 of this document.

In addition to these mass-mailing and petition letter campaigns, EPA received more than 14,500 on-
time unique comment letters. These unique comment letters included technical comment letters as
well as more general comment letters, postcards, letters modified from mass-mailing campaigns, and
letters from pre-written letter campaigns that were similar in format and overall content. Comments
were received from a variety of organizations and individuals.

STRUCTURE OF THE RESPONSE TO PUBLIC COMMENTS
DOCUMENT

This document comprises the main document and two appendices. The main document includes the
text of the technical public comment letters received on the April 2013 draft of the assessment, as
well as EPA responses to those comment letters. Appendix 1 includes the mass-mailing and petition
letter campaigns identified by the EPA docket center. The issues raised in the mass-mailing
campaign letters are generally similar to many of the issues raised in the non-technical individual
comments. Appendix 2 provides comment information (commenter and docket number) for the
comment letters included in the main document.

This document is organized according to the structure of the April 2013 draft, and presents public
comment text and EPA or appendix author responses relevant to each chapter (Chapters 1 through
14) and each appendix (Appendices A through J). For the mass mailer and petition letter campaigns,
the number of copies of each mailer received and the source (where known) are noted.

It is important to keep the following points in mind as you read through this document.

e Individual comment letters that referred to more than one subject were split into parts, so that
each part could be included in the relevant assessment chapters or appendices. Both the
commenter and the comment letter number (as assigned by the federal docket) are provided for
each comment in the main text of the document, and Appendix 2 provides a list of the
commenters, docket-assigned comment letter numbers, and chapters in which each comment
document occurs. This information may provide a useful way to search for specific comments
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and responses. The full text of each comment is available to the public at www.regulations.gov
under docket EPA-HQ-ORD-2013-0189.

Numbering for pages, chapters, sections, tables, figures, and text boxes changed between the
May 2012, April 2013, and January 2014 versions of the assessment. Numbering cited in the
public comments included here may refer to the May 2012 (draft assessment) or April 2013
(revised assessment) versions of the document. Numbering cited in EPA responses typically
refers to the April 2013 (revised assessment) or January 2014 (final assessment) versions of the
document. Archived copies of the May 2012 and April 2013 drafts of the assessment are
available online at:

May 2012 draft:  http://cfpub.epa.gov/ncea/bristolbay/recordisplay.cfm?deid=241743
April 2013 draft:  http://cfpub.epa.gov/ncea/bristolbay/recordisplay.cfm?deid=242810

In some cases, a comment may be relevant to more than one chapter or appendix. To avoid
redundancy, these comments are included only once in this document, at the most relevant
location.

Many commenters submitted similar comment. Instead of repeating a response, readers are
referred to the initial response.

EPA acknowledges and appreciates every comment letter, even those that may not be included in
this response document because they did not directly relate to the technical content of the
assessment.

PUBLIC COMMENTS AND EPA RESPONSES

Chapter 1: Introduction

Alaska State Legislature — Representative B. Edgmon (Doc. #5058)

11

I would also like to commend EPA for the painstaking work it carried out in the field. The
agency consulted regularly and in detail with federal, state, and tribal stakeholders. The
public meetings EPA held in several locations in the region were well organized and
informative and showed consideration for the many points of view of watershed residents.

EPA Response: Comment noted; no change required.

Alaska Department of Law (Doc. #5060)

1.2

The State also requests, as it did a year ago, that EPA immediately post to its website the
administrative record for this assessment. Such action would be consistent with President
Obama’s recent Executive Order 13642 (dated May 9, 2013), entitled “Making Open and
Machine Readable the New Default for Government Information,” which is a priority
directive to the federal agencies. This Executive Order, which orders the issuance of an
“Open Data Policy,” was published in the Federal Register on May 14, 2013, Vol. 78, Reg.
93.
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EPA Response: The State of Alaska requested a year ago that EPA post online the
“cited reference, bibliography, and source data materials (approximately 2,000
documents) that are listed throughout the executive summary, assessment, and each of
the appendices.” EPA is unable to do this as we do not have permission from the
copyright owners to post these copyrighted materials online. Securing permission from
all publishers would be costly and resource intensive. EPA does not typically secure
permission to distribute copyrighted materials, since cited materials are publically
available from other sources. This is consistent with EPA’s historic practice with
respect to Agency risk assessments.

Alaska Department of Natural Resources (Doc. #5487)

1.3

The State has repeatedly expressed concerns regarding the lack of authority for the process
EPA is engaging in with this Assessment. Among the issues we have raised:

e The Assessment is premature;
e EPA lacks authority for the Assessment.

These include letters submitted by the State to EPA on September 21, 2010, August 8, 2011,
March 9, 2012, April 17, 2012, May 29, 2012, and July 23, 2012, which are included again
with this submittal for ease of reference and address legal, process and technical issues with
the Assessment.

e EPA’s process conflicts with state and federal law;

e EPA appears to rely upon past assessments and draft and/or final guidance that do not
have binding legal effect, nor are they tied in any way through formal rulemaking to
CWA Section 104,

e The process EPA has engaged in lacks scientific credibility, including use of a
hypothetical project (via three scenarios) to speculate on potential impacts from mining
on Bristol Bay watersheds;

e EPA’s process disregards federal and state laws, processes, and permits, the Statehood
Compact, as well as the Alaska Constitution;

e EPA has rushed this process;
e EPA expressly chose to disregard potential social and economic benefits of mining;

e EPA’s Assessment process is an unlawful expansion of its authority under the CWA, its
192 Memorandum of Agreement with the U.S. Army Corps of Engineers, and the
Administrative Procedures Act;

e Conclusions reached in the Assessment constitute final agency action because they mark
the consummation of agency action on specific issues and impacts, these conclusions are
not subject to appeal, and these conclusions will have essentially binding effect on third
party and state interest and future regulatory reviews; and

e EPA’s Assessment violates the Data Quality Act by relying on, for example, non-peer-
reviewed literature and data.”
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To date, EPA has failed to adequately respond to any of the State’s legal and process
concerns, and these concerns remain relevant to the revised Assessment. We continue to
believe the Assessment is inconsistent with law, and question its scientific integrity.

EPA Response: EPA does not agree with the State’s position on these issues. However,
EPA’s response to public comments on the scientific assessment is not the appropriate
forum to engage in a discussion on legal issues. thus, we are only addressing the
technical issues raised in this comment here (listed by bullet number in the comment
above).

2" bullet: The comment lacks the necessary specificity for EPA to understand the
comment and craft a specific response.

3" bullet: The assessment is not intended to be an in-depth analysis of a specific mine,
but rather an examination of potential impacts of reasonably foreseeable mining
activities in the Bristol Bay watershed, given the nature of the watershed’s mineral
deposits and the requirements for successful mine development. The assessment
analyzes mine scenarios that reflect expected characteristics of mine operation at the
Pebble deposit, modern conventional mining technologies and practices, the scale of
mining activity required for economic development of the resource, and the
infrastructure needed to support large-scale mining. Therefore, the mine scenarios
evaluated in the assessment realistically represent the type of development plan that
would be anticipated for a porphyry copper deposit in the Bristol Bay watershed.

6" bullet: The purpose of the assessment is to determine the significance of the Bristol
Bay region’s ecological resources and evaluate potential impacts of large-scale mining
on those resources. The potential social and economic benefits of mining are outside the
scope of the assessment.

9" pullet: The use of non peer-reviewed literature and data, such as PLP’s
Environmental Baseline Document, does not constitute a violation of the Data Quality
Act. However, before completing the revised draft, EPA had several reports that were
submitted during the draft assessment’s public comment period independently peer-
reviewed. These reports were selected because they provided new data for analyses
conducted in the assessment or modeling results that could be used as an independent
check on the modeling performed in the assessment. Peer review of these documents
was conducted by a peer review contractor. Although the reviewers noted an apparent
bias in data interpretation in some of those reports, the data themselves were not found
to be biased and were used in the assessment.

1.4 The revised Assessment does not accurately represent the meetings and input for the
Intergovernmental Technical Team (IGTT). EPA states, at 1-4 of the revised Assessment, the
following:

Throughout the Assessment, we have reached out to interested parties to ensure transparency
of the assessment process (Box 1-1). Through public comment opportunities and by engaging
an Intergovernmental Technical Team (IGTT) of federal, state and tribal representatives, we
were able to identify additional information helpful for characterizing the biological and
mineral resources of the watershed. These interactions with members of the community were
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also helpful in narrowing the scope of the assessment to what was most important to
stakeholders.

The IGTT interactions, at least with the State participants, were few. On August 9-10, 2011,
State staff from ADNR, the Alaska Department of Environmental Conservation (ADEC), the
Alaska Department of Fish and Game (ADF&G), and the Department of Health and Social
Services attended an IGTT meeting in Anchorage at EPA’s invitation. However, EPA denied
the State full participation through IGTT.

First, as part of the State’s representation on the IGTT, the State had proposed sending an
attorney with significant CWA experience to this meeting, but EPA contacted the State just a
few days before the meeting, asking that the State’s attorney not attend. Second, those State
employees in attendance were essentially asked to react to EPA’s proposed approach for the
Assessment, but were not asked for input on whether or how EPA should proceed. They
participated in break out groups to respond to draft conceptual risk diagrams that EPA had
brought already prepared to the meeting. Third, some of the suggestions State employees
offered in response to EPA presentations were rejected such as separating construction from
operational impacts in separate risk diagrams and considering options to tailings
impoundment such as dry stack disposal. Thus, EPA’s actions in limiting those who could
attend and constraining the topics for discussion on an assessment approach show that EPA
had already clearly and substantially laid the framework (including modeling) and
significantly limited State involvement from the outset.

On September 9, 2011, EPA contacted ADNR Water Section to invite a state hydrologist or
geomorphologist to attend a session in Anchorage on September 28-29 to discuss fisheries,
wetland hydrology, and a watershed model (which had not yet been peer reviewed through
submission to a journal), and determined it was not applicable to the undeveloped Nushagak
and Kvichak watersheds. The State subsequently was told that the invitation was for the
watershed modeling session only, not the entire meeting. At that point, the State became very
concerned about the way EPA was limiting State participation in a process that has expanded
far beyond EPA’s statutory and regulatory authority.

One additional webinar meeting of the IGTT was held on January 13, 2012. The purpose of
this meeting was to update the IGTT on the progress of the Assessment, including the revised
conceptual models based on the input from the August meeting. This was the last request
from EPA for any technical participation by the state agencies, except for minimal contact by
EPA with some agencies to access publicly available, existing data.

Unfortunately, this pattern of limited consultation with the State on matters of enormous
importance to the State of Alaska has been a defining characteristic of the current federal
administration. As we have argued repeatedly with federal government officials regarding
responsible resource development and other regulatory matters in the State of Alaska, the
State is not just another stakeholder in the process- we are the other sovereign entity, with
rights and responsibilities defined by the U.S. and Alaska constitutions. We are also the
entity with the most expertise and scientific knowledge on responsible resource development
and environmental protection in the State of Alaska. As is the case with the EPA’s
Assessment, when the State’s input is limited or ignored, it leads to a legally and
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scientifically flawed process and result that we believe are not in the best interest of the State
of Alaska and its citizens.

EPA Response: EPA sought to engage the State as a partner on the response to Tribal
Petitions and the development of the Bristol Bay Assessment from the beginning. The
State did not choose to partner with EPA in the assessment development. In March of
2011, EPA reached out to the Alaska Departments of Environmental Conservation, Fish
and Game, and Natural Resources (March 15, 2011 letters from McLerran to Hartig,
Campbell, and Sullivan) and specifically requested relevant scientific data and
information that would inform our assessment.

The IGTT was developed to get input from State, Tribal, and Federal technical staff on
the scoping of the risk assessment, including the conceptual models related to risks from
large-scale mining. The purpose of the meeting was clearly articulated. EPA did not
limit the technical participation of the State. However, since the meeting was intended
to provide a forum to discuss technical issues, it was not appropriate for attorneys to
attend. EPA did not have legal counsel present.

EPA appreciates the technical input that was provided from State technical staff
throughout the assessment, including the IGTT meetings, separate consultations with
State experts, and through public comment. EPA gave full consideration to all of the
technical information offered by the State and much of it was utilized in the assessment.
In fact, we have relied on many State data sources, including those related to
anadromous fish and subsistence use.

Curyung Tribal Council (Doc. #5619)

1.5

I also appreciate the public process providing us the ability to make comment. We have long
awaited this study and are anxious to see that protections can be implemented. | feel that we,
as the whole region and state, have had ample time to review, consider, and make comment
on the study.

EPA Response: Comment noted; no change required.

Alaska State Legislature — Representative M. Costello (Doc. #5814)

1.6

Any development project in Alaska has a right to submit applications for permitting. Alaska’s
permitting process is in place to ensure projects are designed, operated, and reclaimed in a
manner consistent with the public interest; if a project does not meet these requirements, it is
not permitted. To preemptively stop development of any kind before and state or federal
agency considers the merits of that project is an affront to Alaska’s permitting process and
those doing business in the state.

EPA Response: The assessment is not a regulatory action and does not propose
restrictions on development. No change required.

Council of Alaska Producers (Doc. #4285)

1.7

The mine scenario in the revised Bristol Bay assessment could not be permitted under
existing state or federal law. It is inherently flawed to draw conclusions about the impact of a
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hypothetical mine that does not fully incorporate modern mining technology, environmental
mitigation strategies, and current state regulatory requirements. These issues were raised
during the initial public comment period and by the peer review panel, but the EPA has not
adequately addressed these concerns in the revised assessment.

EPA Response: We disagree with this comment. The scenarios evaluated in the revised
assessment assume the use of modern conventional mining methods and technologies,
largely as detailed by Northern Dynasty Minerals in Ghaffari et al. (2011). The
assessment then evaluates likely unavoidable impacts resulting from the mine footprint
and potential impacts that could result if specific components of the mine—despite
modern conventional methods and technologies—were to fail.

The Pebble Limited Partnership (Doc. #5536 and #5752)

1.8

1.9

The Assessment presents a biased economic evaluation. While presenting the economic
benefits of the ecological resources in Bristol Bay (pages ES-9), the report makes no such
valuation of any mining economic benefits. The report states: “These economic data provide
background only.” The economic effects of mining are not assessed” (page ES-9). However,
it does not justify the inclusion of benefit valuation of potential mining operations. While
including a statement that revenues from a potential mine could range between $300 billion
and $500 billion over the life of the mine (page 1-2), the Assessment fails to include other
direct benefits to the local economy, such as employment, income, purchases from and
payments to local vendors, and benefits to Native Alaskans. A recent economic study,
authored by HIS Global Insight, dated May 2013, demonstrates a wide range of substantial
economic impacts that the development of the Pebble deposit could provide to the State of
Alaska demonstrating that it is possible to assess the economic effects of mining in the
Bristol Bay watershed area. Other assumptions regarding mining operations are made
throughout the report, but economic benefit assumptions are not included. The report appears
to dismiss this contradiction by stating: “This assessment is not an environmental impact
assessment, an economic or social cost-benefit analysis, or an assessment of any one specific
mine proposal.

EPA Response: The purpose of this assessment is to evaluate potential impacts of
mining on salmon resources of the Bristol Bay region—not to evaluate the relative
economic benefits of mining versus the existing salmon-based economy. No change
required. Appendix E is intended to provide a baseline evaluation of current economic
activity dependent on a healthy ecosystem. We are aware of the report cited in the
comment, but have not included it as economic activity surrounding mine development
is not dependent on a healthy ecosystem and thus is outside the scope.

Page ES-9 does not include any fishing price data or mining job information. The document
states “The economic effects of mining are not assessed.” As a result, the economic analyses
are incomplete and fail to represent actual economic impacts.

EPA Response: See response to Comment 1.8. In the final assessment, we mention the
estimated total value of and jobs associated with both the mine and the salmon fishery,
but as stated in Chapter 2 the assessment is not a cost-benefit analysis.
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1.10  The current analysis does not incorporate the probability of occurrence into any estimates of
definitive risk. The document fails to meet EPA guidance for its risk assessment.

EPA Response: We disagree with this comment. Risks of different types of failures are
presented throughout the assessment as either quantitative or qualitative probabilities
(see Table 14-1 for a summary of the various probabilities considered in the
assessment). Further, the Guidelines for Ecological Risk Assessment do not require that
results be expressed as probabilities. No change required.

1.11 2012 State of Alaska Comment: In regard to the impacts of the proposed mine on streams and
fish, the Bristol Bay Watershed Assessment is too general to determine actual impacts of the
proposed mine.

Recommended Change: A detailed and site-specific EPA review of the Pebble Limited
Partnership (Pebble Limited Partnership) Environmental Baseline Document (Pebble Limited
Partnership Environmental Baseline Data) and application of their considerable data to the
issues raised by EPA in the Bristol Bay Watershed Assessment would have gone much
further to understanding the actual impact.

Comments Regarding Adequacy of Response in Second Draft: Comment Stands.

EPA Response: PLP’s Environmental Baseline Document (EBD) provides summary
information on the chemical, physical, and biological characteristics of the region. We
reviewed information in the EBD and included relevant data throughout the assessment
(despite the fact that this document has not yet undergone a complete peer review),
because it does represent a wealth of data for the area surrounding the Pebble deposit.

1.12 2012 State of Alaska Comment: While there is an economic assessment of the current
conditions in the Bristol Bay area (Bristol Bay Watershed Assessment Vol. 3), there is no
economic analysis related to the potential fish impacts of the mine, nor of the potential
recreational opportunities that develop due to the road.

Recommended Change: Do an economic cost-benefit analysis and other economic issues.
While such an evaluation may not be possible with the level of analysis provided by the EPA
in the Bristol Bay Watershed Assessment, it would seem possible that a minimal mine-related
economic impact on the fisheries could be off-set by mine-related economic benefit of
greater proportion.

Comments Regarding Adequacy of Response in Second Draft: Page 1.2, paragraph 4 states
This assessment is not an environmental impact assessment, an economic, an economic or
social cost-benefit analysis, or an assessment of any one specific mine proposal. And page
ES-9 states “The economic effects of mining are not assessed.” Comment was acknowledged
but not addressed. Therefore the original comment still stands.

EPA Response: See responses to Comments 1.8 and 1.9.

1.13 2012 State of Alaska Comment: Much of what the Pebble Limited Partnership can do for
environmental protection is based on the economics for the mine. This is not discussed in the
Bristol Bay Watershed Assessment. It would be helpful to know the long term economics of
the mine, which are described in detail in the Northern Dynasty Minerals, Ltd. Report of
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1.14

1.15

2011, and whether they are based on conservative metal prices. The following list shows
prices used in the economics calculated for the Northern Dynasty Minerals, Ltd. Report of
2011 compared to current prices. Copper $2.50/Ib Current $3.33/Ib, Gold $1,050/ounce
Current $1,610/ounce, Molybdenum $13.50/Ib Current $14.99/1b, Silver $15.00/ounce
Current $28.00/ounce, Rhenium $3,000/lb Current $2,900/Ib, Palladium $490/ounce Current
$618/ounce.

Recommended Change: Comment Reference; Northern Dynasty Minerals “Preliminary
Assessment of the Pebble Project Southwest Alaska” issued on February 17, 2011, by
Wardrop, a Tetra Tech Company, pages 12.

Comments Regarding Adequacy of Response in Second Draft: Page 1.2, paragraph 4 states
“This assessment is not an environmental impact assessment, an economic or social cost-
benefit analysis, or an assessment of any one specific mine proposal.” And page ES-9 states
“The economic effects of mining are not assessed.” Comment was acknowledged but not
addressed. Therefore the original comment still stands.

EPA Response: See responses to Comments 1.8 and 1.9.

2012 State of Alaska Comment: While the assessment lays out a potential mine it does not
make an attempt to assess the economic impact or number of workers employed by such a
mine. While the assessment notes public sources for data used to determine the so called
plausible mine scenario presented. The same attempt is not made concerning economic
impacts or workforce, despite there being the publicly available information posted by the
Pebble Limited Partnership.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Page 1.2, paragraph 4 states
“This assessment is not an environmental impact assessment, an economic, an economic or
social cost-benefit analysis, or an assessment of any one specific mine proposal. And page
ES-9 states “The economic effects of mining are not assessed. Comment was acknowledged
but not addressed. Therefore the original comment still stands.

EPA Response: See responses to Comments 1.8 and 1.9.

2012 State of Alaska Comment: If the total estimated annual salmon ecosystem direct
expenditure is $479.6 million that should be put in context with the value of the mineral
resources in the same area.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Section 5.2.3, Pages 5-23 and
5-24, this section is almost identical to previous Section 2.2.4 adding no additional
information as recommended. Page 1.2, paragraph 4 states “This assessment is not an
environmental impact assessment, an economic, an economic or social cost-benefit analysis,
or an assessment of any one specific mine proposal. And page ES-9 states “The economic
effects of mining are not assessed. Comment was acknowledged but not addressed.

EPA Response: See responses to Comments 1.8 and 1.9.
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1.16

1.17

Although EPA states that this assessment is “not an environmental impact assessment” (page
1-2), there are many aspects of the Assessment that suggest it is intended to be an impact
assessment (e.g., the focus is almost exclusively on a single source — the Pebble Project). In
any case, it is not a complete impact assessment, as it is working from hypothetical mine
plans, only considers adverse effects (ignoring the benefits of mining, which would be a
required component of a NEPA document), and disregards the use of mitigation to reduce
impacts.

EPA Response: The assessment is an ecological risk assessment, and it has been
prepared following EPA’s guidelines for such assessments. It focuses on the risks of
large-scale porphyry copper mining to the region’s salmon resources. The assessment
has not been prepared for the same purposes as a National Environmental Policy Act
(NEPA) document.

The scenarios presented in the assessment are based largely on preliminary plans put
forth by Northern Dynasty Minerals in Ghaffari et al. (2011), and assume that modern
conventional mining practices and technologies are used. Proposed mitigation measures
are those that could reasonably be expected to be proposed for a real mine in this area,
and are described as “permittable” in Ghaffari et al. (2011).

This distorted picture also results from EPA’s failure to follow its own rules for conducting
risk assessments. Although EPA continues to invoke its 1998 Guidelines for Ecological Risk
Assessment (May 14, 1998) (“Guidelines”), the Assessment does not follow those Guidelines.
The Assessment’s gloomy forecast is achieved by ignoring EPA’s own precepts for such
assessments. The Guidelines call for a holistic study that uses a wide lens covering the entire
watershed, its significant stressors, and the management options for protecting it. EPA’s
guidance reflects the common-sense principles that assessments be:

e Comprehensive;
e Objective; and
e Scientifically sound.

It calls for the use of real data to quantify impacts from significant stressors, and to put those
impacts into perspective so they can be understood. It requires accounting for and explaining
sources of uncertainty. And it roots the risk assessment process is the best available data and
science, to be evaluated in a rational and unbiased manner.

The Assessment does none of these things. Instead of evaluating the entire watershed, it
effectively ignores most of it. Instead of looking at all significant stressors, it focuses on just
one — a hypothetical Pebble mine that does not use best mining practices and fails to perform
compensatory mitigation. Instead of using the best real data for its risk predictions, it ignores
key information (on the local watershed, local mitigation sites, and modern engineering) and
contrives unrealistic failure scenarios. It does not attempt to quantify impacts, because the
data will not support meaningful quantification.

EPA Response: We disagree with this comment. The assessment considers potential
porphyry copper mines in the entire watershed. The statements in the comment about
the Guidelines for Ecological Risk Assessment are not actually cited in that guidance
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1.18

1.19

document. The guidance does not require that an entire watershed be covered.
However, the assessment is comprehensive (within its appropriate scope, as described in
Chapter 2) and is objective and scientifically sound.

The significance of EPA’s critical failures to apply its own principles cannot be overstated:
the Assessment has become a patently biased, close-minded exercise based on improbable
guesswork and faulty analysis. EPA itself has written elsewhere: “The Agency’s ability to
pursue its mission to protect human health and the environment depends upon the integrity of
the science on which it relies” U.S. EPA, Scientific Integrity Policy, at 1 (:Scientific Integrity
Policy), available at http://www.epa.gov/research/htm/scientific-integrity.htm). Here,
however, the Agency casts aside scientific integrity, ultimately rendering the Assessment
unsuitable for the serious task of evaluating management options for the Pebble deposit.

EPA Response: We disagree with this comment, and no evidence or support for its
contentions is provided.

Omission of the Bristol Bay watershed context violates EPA’s risk assessment principles.
The Assessment’s failure to consider management goals, stressors, and impacts throughout
the Bristol Bay watershed conflicts with EPA’s watershed assessment guidance. Watershed
assessments should evaluate a watershed as a whole, not portions of it in isolation. The
Region 10 Watershed Assessment Primer instructs, for example, that sub-watersheds “are
designed to be stand-alone assessment areas.” U.S. EPA Region 10, A Watershed Assessment
Primer, EPA 910/B-94/005, at 5 (1994). The Primer explains unequivocally that “[t]o
maintain or improve water quality, we need to assess problems, develop responses, and
predict changes at the watershed level.” Id. at 2 (emphasis added).

In contravention of this principle, the Assessment avoids analysis of the broader watershed
significance of its hypothetical risk scenarios. In fact, the Assessment is not a “watershed
assessment” at all, an omission that did not escape the notice of the peer reviewers.

As peer reviewer David Atkins explained:

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.

Final Peer Review Report at 13. Peer Reviewer Dennis Dauble made a similar observation:

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).

Id. at 16. Mr. Dauble further explained that: “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.” Id. at 53.
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Reviewer Dirk van Zyl made the same point with specific reference to the Assessment’s
estimated loss of stream miles:

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.

Id. at 58. All of these peer reviewers are making the same point: unless the Assessment
places its imagined impacts in the context of the whole watershed (as called for by EPA
guidance) it fails to provide the means to evaluate their significance.

In contravention of this principle, the Assessment avoids analysis of the broader watershed
significance of its hypothetical risk scenarios. In fact, the Assessment is not a “Watershed

assessment” at all, an omission that did not escape the notice of the peer reviewers. As peer
reviewer David Atkins explained: 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.

EPA Response: The assessment is not intended to be a watershed assessment, in the
sense of the Watershed Assessment Primer, which considers all activities in a watershed.
The assessment considers the potential porphyry copper mines and potential impacts
resulting from such mining activity.

Northwest Mining Association (Doc. #5559)

1.20

EPA’s Revised Assessment purports to be an “ecological risk assessment” but admits that it
does not have the necessary data to evaluate the impacts and therefore assumes that the
impacts would be. It has been well established that an ecological risk assessment approach
cannot be used to evaluate a hypothetical project or any project before there is an actual
design that can be tested. A pre-design ecological risk assessment does not have the baseline
and the specific design parameters and cannot provide a meaningful analysis. A pre-design
ecological risk assessment cannot evaluate and consider the prevention and mitigation
strategies that are always part of every mine design evaluation and EIS.

EPA Response: Risk assessments evaluate the potential effects of possible occurrences.
Thus, a risk assessment is, by its very nature, an analysis of hypotheticals. Further, the
statement that there is no actual design is incorrect, since Northern Dynasty Minerals
developed and published a preliminary plan containing a design for a mine and
supporting facilities (Ghaffari et al. 2011), which is cited extensively throughout the
assessment.

The Nature Conservancy (Doc. # 4315)

1.21

The reorganization of the assessment, as recommended by the peer review, to clarify the
purpose and scope and to reflect the ecological risk assessment approach, has resulted in a
more compelling and useful document.

EPA Response: Comment noted; no change required.
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Natural Resources Defense Council (Doc. #5378)

1.22

1.23

A. The 2013 Assessment has been developed in a diligent and transparent manner and is
scientifically sound and rigorous.

Based on our review of the 2013 Assessment, the 2012 peer review comments and a range of
public comments, we find that the 2013 Assessment provides a rigorous and thorough
assessment of the effects of large-scale mine development, operations and post-mining
management on the Bristol Bay watershed and its fisheries, aquatic ecosystems, and other
associated biological and cultural resources.

Compared to the first review draft of the watershed assessment, the 2013 Assessment has
been substantially modified and improved. EPA has done a commendable job of addressing
the range of questions raised during the public comment and peer review process. In
particular, the Agency: (1) expanded the range of hypothetical mine site sizes, (2)
strengthened its analysis of the complex and interconnected hydrology of the region, (3)
incorporated the risks and unknowns attendant to projected climate change, (4) added “day-
to-day operational risks, (5) enhanced its analysis of cumulative impacts, and (6) added a
review of potential mitigation measures. The result is a well-documented scientific analysis
of the myriad unacceptable adverse effects that would result from mining, and which dictate
in favor of protection under Section 404 (c) of the Clean Water Act. The solicitation of a
second round of peer reviewer comments represents a level of diligence and inclusiveness
that goes beyond the usual as well as the Agency’s own guidelines for peer review.

EPA Response: Comment noted; no change required.

On May 30th, 2013, Northern Dynasty Minerals (NDM), which with the Pebble Partnership
holds mineral rights in the watershed released its written public comments to the 2013
Assessment. In those comments, NDM criticizes EPA’s process for development of the
assessment and peer review, claiming that it is biased, ignores agency guidelines for
scientific peer review, and EPA has restricted public access to the peer review panel. We find
no evidence to support any of these claims: to the contrary, development of the assessment
was conducted by a large group of scientists from diverse disciplines using all information
made available to them with a transparent and well-designed independent peer review and
public input process.

EPA Response: Comment noted; no change required.

Alaska Conservation Foundation (Doc. #6803)

1.24

1.25

| appreciate the opportunity to comment on the second Draft Assessment of Potential Mining
Impacts on Salmon Ecosystems of Bristol Bay, Alaska (Assessment). | find it to be a
thorough document based on clear articulation of issues and methodologies, that responds
well to the comments from the first round of public input and peer review.

EPA Response: Comment noted; no change required.

With as many as 5 new chapters, EPA clearly responds to peer review questions and concerns
on issues relative to the mine scenario, risk assessment, understanding the hydrologic nature
of the watershed, cumulative impacts for other mines and development, and long term impact

Response to Public Comments on
the April 2013 Draft of the Bristol Bay Assessment 14



of climate change. By doing so, EPA provides a more thorough understanding of Bristol
Bay’s complex water system and notes that impacts from water use and water treatment
could have dramatic impacts on wetlands, fish spawning, and fish rearing habitat. In this
draft, EPA expanded their assessment of potential large-scale mining to include scenarios as
small as 0.25 billion tons as well as scenarios that evaluate up to 6 additional mines in the
watershed, with increases of habitat losses by up to 84%, a total footprint of 13,000 acres,
and with up to 39 miles of streams eliminated.

EPA Response: Comment noted; no change required.

Members of the Fly Fishing Industry — Montana (Doc. #5655)

1.26

The role of the EPA in assessing mining’s potential impact on Bristol Bay is particularly
important, because the metals extraction industry has consistently ranked number one in the
discharge of toxic material since it was required by federal government in 1997 to provide
this information.

EPA Response: Comment noted; no change required.

The Center for Water Advocacy (Doc. #5617)

1.27

Moore

The EPA should, therefore, grant the petition originally submitted by the six federally
recognized tribes and initiate the public process under Section 404 (c). By initiating the
Section 404 (c) process, the EPA can help protect the Bristol Bay watershed and the
ecological, recreational, cultural, and commercial interests that it supports.

EPA Response: Comment noted; no change required.

Geosciences, LLC (Doc. #2911)

1.28

The Second External Review Draft is a rigorous and thorough assessment of the potential
damage of developing large-scale mining operations in the Bristol Bay watershed. The
Assessment is supported by extensive scientific literature and analyses, which substantiates
the potential for physical, geochemical and biological impacts from large-scale mining on the
Bristol Bay watershed. The revised assessment is strengthened by the addition of a section on
climate change, additional quantitative and conceptual modeling and consideration of
contaminant release from a range of sources during mine operations, and clarification of the
potential effects of tailings release and transport under both routine operations and failure of
operations/infrastructure. The assessment is a very conservative document that, in certain
areas underestimates risk.

EPA Response: Comment noted; no change required.

Borell Consulting Services, LLC (Doc. #4095 and #6804)

1.29

Every mine is required to have a site specific EIS based on the specific design details and
environmental data for all aspects of the mine. Conversely, the EPA Revised Draft uses a
hypothetical design to evaluate the potential impacts on a portion of the Bristol Bay
watershed. To prejudge any mining project, or any other project, before the full details of the
proposal are submitted to the NEPA process and then evaluated pursuant to the law is wrong.

Response to Public Comments on
the April 2013 Draft of the Bristol Bay Assessment 15



1.30

If EPA proceeds with this Bristol Bay Assessment and then makes decisions based on this
Assessment a terrible precedent will have been set that will have the potential to adversely
impact every other project in the U.S. Such impact not be limited to mining projects but to
any activity that the EPA chooses to block.

EPA Response: The assessment is not a regulatory action.

The Bristol Bay Watershed Assessment, the Revised Draft Bristol Bay Assessment and the
actions taken and process followed by EPA are biased to the extreme and should bring shame
on the agency.

This Assessment process is the result of a request by groups and individuals that have spent
millions of dollars trying to stop Pebble from submitting for permits.

1. By considering stopping a project before the project design and environmental mitigation
are defined, the EPA is reaching for new greatly expanded authority it has never had
before.

2. The first Draft Assessment, for an area larger than many of the states in this country, was
completed in approximately one year whereas the Pebble project has spent more than 5
years and more than $150 million developing the baseline environmental information and
design for a few square miles that will become the mine.

3. The draft Assessment was based on the concept of a hypothetical mine. That hypothetical
mine could not be permitted under current law in Alaska.

4. The EPA assembled a peer review team which recognized that the agency could not
effectively evaluate the hypothetical mine, but EPA did not listen to the comments made
by that group of professionals.

5. For an “independent expert evaluation” of the Assessment, EPA used firms that have a
decades-long history of opposing mining projects. Incredibly, some of these individuals
have admitted in Federal Court, that they knowingly provided erroneous information in
previous court proceedings. And yet EPA used them and paid for that “expert evaluation.

6. Four days before the current comment deadline, EPA took the unprecedented step of
sending an additional notice to its nation-wide distribution list reminding that the
comment deadline was just four days away.

EPA Response:

1. Section 1.1 of the assessment provides information about EPA’s authority to
conduct this assessment. Section 1.2 provides additional information about the use
of the assessment. The assessment is not a regulatory action.

2. No change required. The comment is incorrect, as EPA has spent almost three years
developing the assessment.

3. See response to Comment 1.7.

4. We disagree with this point. We considered all of the comments from the peer
reviewers and made significant changes to the assessment based on their
suggestions. Our responses to all peer review comments received on both the
original and revised drafts of the assessment are publicly available.
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5. All of EPA’s contractors and subcontractors were selected for their significant
professional accomplishments and are highly qualified to perform the tasks they
were assigned. The assessment process also included measures to minimize any
potential bias, including oversight of contractor work by EPA staff and review of
the entire assessment by independent scientific peer reviewers.

6. Reminding all members of the public that a public comment period is coming to a
close is routinely done as part of EPA’s public outreach to interested members of
the public.

M. Satre (#6756)

1.31

Unfortunately, the current draft of the assessment relies on generic assumptions about mining
activities to make broad, sweeping statements about potential impacts in the region and thus
remains fatally flawed without scientific merit. This is a classic case of garbage in, garbage
out.

EPA Response: We disagree with this unsupported comment.

D. Schindler (Doc. #7906)

1.32

EPA has relied heavily on existing peer-reviewed literature for their assessment, and
collected little new data. Such a strategy is needed to perform a reasonably rapid assessment
of the potential risks of mining development. Such a strategy is a valid and appropriate way
to do science. Many misinterpret science as the collection of new data. It turns out that most
of science is in the interpretation of existing data as the EPA have done. By focusing on the
peer-reviewed literature and from experience with mining impacts on aquatic ecosystems
from elsewhere, the EPA has developed a highly defensible assessment of potential threats
from mining in Bristol Bay watersheds.

EPA Response: Comment noted; no change required.

Native Village of South Naknek (Doc. #9133)

1.33

In failing to conduct the proper inquiry, EPA also employed clearly biased and questionable
individuals as peer reviewers. In this regard, Dr. Borras is clearly biased as evidenced by his
advocacy for the anti-mining groups. Similarly, Stratus Consulting, accused of falsifying
information, has recently filed sworn statements by its Managing Scientist, Ann Maerst.
Thus, as we noted last year, if the purpose of the assessment was to study the causes, affects,
extent, prevention, reduction and elimination of pollution, then it would appear to us to make
little sense to conduct such studies on a hypothetical model. It makes even less sense to
utilize biased reviewers and ethically compromised scientists.

EPA Response: Dr. Boraas co-authored Appendix D, which characterizes the
indigenous cultures of the Nushagak and Kvichak River watersheds. He was not an
author of the main assessment, which considers potential risks and effects associated
with large-scale mining. EPA has not made any determination regarding the merits of
the reports co-authored by Dr. Maest. However, because of the controversy
surrounding Dr. Maest in the Chevron matter, we have removed references to Wobus et
al. (2012) and Kuipers et al. (2006) (the papers co-authored by Dr. Maest) from the final
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assessment. These reports were used only to support our analyses, and their removal
does not affect the assessment’s findings. Finally, the scenarios evaluated in the
assessment are based on those put forth by Northern Dynasty Minerals as
“permittable” (Ghaffari et al. 2011), and thus represent realistic examples of how
mining would likely develop in the region.

Center for Science in Public Participation (Doc. #5657)

1.34

1.35

Attachment A: EPA Watershed Assessment Second Draft Responses to Selected Peer
Review Panel Questions and Critiques.

PEER REVIEW COMMENT (Dirk van Zyl): The EPA Assessment does not contain any
references to any such materials, which implies to me that the stakeholder process was
informal and not robust.

EPA RESPONSE: Meaningful engagement with stakeholders was essential during
development of the assessment to ensure that the U.S. Environmental Protection Agency
(USEPA) heard and understood the full range of perspectives on the draft assessment itself
and the potential effects of mining in the region. USEPA used a verity of tools to involve and
inform stakeholders prior to and during release of the draft assessment, including a
community involvement plan to ensure that a robust outreach effort is in place and a project
webpage and listserv to ensure that assessment-related information is shared with the public.
(Second External Review Draft, Box. 1-1. Stakeholder Involvement in the Assessment, p. 1-
6)

Chambers Comment: It is interesting to note that EPA has been criticized for spending funds
to bring EPA staff to Alaska to conduct public meetings and meet with stakeholders. For
example, “The EPA spent $169,381 sending sixteen people — at $10,586 per person — to hold
a peer review meeting on the environmental assessment to give the public a chance to
comment on the mine’s draft assessment.” (Dailycaller.com 2013)

The $170,000 will have been well spent whether it leads to the development of a better mine,
or to the avoidance of a mine that could lead to the expenditure of tens or hundreds of
millions of dollars of public funds necessary for cleanup costs and fisheries restoration
efforts.

EPA Response: Comment noted; no change required.

Attachment C: Notes on Northern Dynasty Minerals 2" Watershed Assessment Comments.

EPA has created a public and peer review process designed to minimize scientific scrutiny of
its work

It is difficult to follow the rationale of this criticism. EPA has presented its second public
draft of the document, and has extended the comment period at the request of mine
supporters, including the State of Alaska.

It might actually be more appropriate to turn this criticism around, and ask the Pebble
Partnership why it purposely chose to release its data in the Environmental Baseline
Document in a form that was not easily usable by technical reviewers; why it chose not to
include data on geochemistry, potential fault locations for regional earthquakes, and fisheries;
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and, why it did not include data more recent than 2008 in a 2011 release, even though this
data was available. PLP has not released any additional data subsequent to the 2004-2008
data released in 2011.

EPA Response: Comment noted; no change required.

Chapter 2: Overview of Assessment

Alaska Department of Natural Resources (Doc. #5487)

2.1

2.2

It is important to note that ADF&G collects a variety of non-peer reviewed biological data to
characterize fish resources and to manage the State’s fisheries, including those in the Bristol
Bay watersheds. For utilized fish stocks, these data are often compiled over many years to
inventory and estimate populations, set harvest limits, and establish salmon escapement
goals. These data may be used for real-time fisheries management decisions or to forecast
annual run size. This type of raw data is useful and distinct from information in a peer-
reviewed journal article that may use such data and test scientific hypotheses. The population
assessment data collected by ADF&G that has not been subject to peer review should not in
any way connote that the data is not of high quality nor impugn the collection techniques.
While the use of some State-generated non-peer reviewed data may be appropriate to
characterize certain resources within the Assessment, it is inaccurate to suggest that the State
had an opportunity to explain the data and participate in the IGTT when our opportunities
were clearly limited, and it is inappropriate for the revised Assessment to utilize and draw
conclusions using this State-generated data without affording the State agencies the full
opportunity to participate in the IGTT.

The State points out that non-peer reviewed data and reports came from many state and
federal agencies (e.g., U.S. Geological Survey, U.S. Fish and Wildlife) and from
organizations both in and outside of the U.S. (e.g., Climate data from East Anglia University,
U.K., the PRISM climate group from Oregon State University, the Commonwealth of
Australia, and the British Geological Survey). Reports from non-governmental organizations
(NGOs) were also included as sources despite the considerable potential for bias and publicly
stated opposition to mining in Bristol Bay (see document referenced in Footnote 24 of this
letter).

EPA Response: Section 2.1.1 of the assessment has been revised to more clearly explain
the use of non-peer-reviewed data in the assessment.

The criticisms the state had about *scope’ and *scale’ with the first Assessment have been
partially addressed by reorganization of the executive summary and adding a new section on
five spatial scales in the revised Assessment. The five scales are identified as: 1) Bristol Bay
watershed, 2) Nushagak and Kvichak River watersheds, 3) the mine scenario watersheds, 4)
the mine scenario footprints and 5) the transportation corridor. However, examining an entire
ecosystem over an area as large as West Virginia and predicting impacts is still
unprecedented for a document informing a CWA Section 404 action, despite the
clarifications regarding scale.

EPA Response: Comment noted; no change required.
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2.3

The area targeted by EPA in the Assessment is roughly the size of West Virginia. See
Assessment map at ES-3.

EPA Response: Comment noted; no change required.

Region 10 Tribal Operations Committee (Doc. #5658)

2.4

The Tribal Caucus strongly supports the findings of the Assessment. The revision to the
Assessment addressed many of the shortcomings in the previous draft that the Tribal Caucus
supports. Particularly, the Tribal Caucus supports the revisions that include:

e Reorganization of the assessment to better reflect the ecological risk assessment approach
and to clarify the purpose and the scope.

EPA Response: Comment noted; no change required.

Alaska Miners Association (Doc. #2910)

2.5

EPA used data sets that supported their conclusions, even more when modern and
geographically relevant data was available. However, that more relevant data contradicted
EPA conclusions.

For example, the analysis in the 2012 draft indicated that likely frequency water treatment
failure could not be calculated. The 2013 draft calculated a frequency, but based on it work
by an anti-mining group Earthworks, 2012 that evaluated only the results of legacy mines (a
fact that EPA neglected to inform the readers). Specifically, the Earthworks publication
evaluated 13 mines in the arid southwest United States. Most of the mines were designed and
began operation in the early 1900s, some in the 1800s. All began open-pit operation before
1967. Therefore, all of these mines were designed and put into operation before the advent of
modern environmental laws. Mines designed before modern environmental laws do not
represent the safety of today’s mines.

Use of this data would not be so egregious if other, more recent data were unavailable. But
more recent data is available — EPA just chose not to use it. Alaska’s mines are all modern.
None has had any significant failure that affected downstream water quality or fish in the last
20 years, and only one event in modern history of Alaska’s large mines. EPA decided against
using this data, which was available, was much more relevant (i.e., Alaska data), and was
offered to them in AMA’s and other comments, but would have contradicted their
conclusion. Instead, they used data exclusively from legacy mines.

More relevant data is also available from British Columbia. This data is also more modern,
and more geographically relevant, but would have contradicted EPA’s conclusion and was
not used.

Similarly, the Alaska Department of Fish and Game has a large volume of monitoring reports
documenting water quality and fish habitat downstream from Alaska’s mines. None of that
data was used. It too would have contradicted EPA’s conclusions. It would have shown that
there has been no significant long-term degradation of water quality or fish habitat at any of
Alaska’s mines.
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Taken together, these show extreme bias by EPA. The agency uses anti-Pebble reports; they
ignore reports submitted by others. EPA uses conclusions when their peer reviewers tell them
not to. They use old data sets that support their conclusions, yet they ignore modern and more
geographically relevant data sets that would contradict them. This is a biased report.

EPA Response: The comment is incorrect concerning the Earthworks report. That
report includes operating mines, which are operating under modern U.S. and state laws,
as well as legacy mines. The comment also contradicts itself, in that it wants the
assessment to use only data from mines operating under modern U.S. laws, but then
suggests using Canadian cases. There are not enough operating metal mines in Alaska
to estimate a failure rate, but individual cases in Alaska are noted in the assessment;
none of these cases are analogous to a large-scale mine at the Pebble deposit.

Northern Dynasty Minerals Ltd. (Doc. #3650)

2.6

2.7

Geosyntec’s 2012 Review identified that, in relation to mine water collection and treatment
system failures, inferences drawn in the report do not account for advances in technology or
operation practices between the historical case studies examined and present practices. The

2013 Assessment acknowledges that technological advances exist, but then dismisses them

with the following discussion:

“The use of data from the historical, operational records of mines, pipelines, and roads is
necessary but controversial. It is essential and conventional for risk assessments to use the
history of a technology to estimate failure rates. However, developers argue, with some
justification, that the record of older technology is not relevant because of technological
advances. Despite advances, no technology is perfect, and rates of past failures may be a
better guide to future outcomes than the expectation that developers can design a system that
will not fail. A classic example is the NASA space shuttle program, which denied that the
relevance of failure on launch would be one in a million. The Challenger failure showed that
prior failure rate was still relevant, despite updated technology.” (Pg. 2-4)

The 2013 Assessment acknowledges technological advances exist and then uses an example
of a very complex and sophisticated system from the NASA space shuttle program to show
that even with “updated technology’ that the “prior failure rate was still relevant.” The
technology used in mine water collection and treatment does not approach the same level of
complexity or sophistication as the NASA space shuttle. Similarly, the years of operating
experience in the mining industry far exceed the years of experience with space travel. The
comparison to NASA further demonstrates the bias in BBWA.

EPA Response: The analogy was used appropriately to illustrate the fact that any
technology, even one as highly designed and sophisticated as the space shuttle, can fail.
No change required.

2012 Geosyntec Comment: The inferences drawn in the report also do not account for
advances in technology or operational practices between the historical case studies examined
and present practices. The assessment acknowledges that some case studies cited
incorporated historical and outdated mining practices that would not be allowed under current
mining laws. Several passages of text use language that are not technically correct and, as a
result, can be confusing or misleading.
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How 2013 Assessment Responds to Comment: Technological advances are acknowledged to
exist, and are then cited as being additional sources of unforeseen and unpredictable failures.

2-4 “The use of data from the historical, operation records of mines, pipelines, and roads is
necessary but controversial. It is essential and conventional for risk assessments to use the
history of a technology to estimate failure rates. However, developers argue, with some
justification, that the record of older technology is not relevant because of technological
advances. Despite advances, no technology is perfect, and rates of past failures may be a
better guide to future outcomes than the expectation that developers can design a system that
will not fail. A classic example is the NASA space shuttle program, which denied the
relevance of the failure rate of solid rocket boosters and declared that the shuttle’s rate of
failure on launch would be one in a million. The Challenger failure showed that the prior
failure rate was still relevant, despite updated technology.’

Discussion on Adequacy of 2013 Response: The report acknowledges technological advances
exist and then uses an example of a very complex and sophisticated system from the NASA
space shuttle program to show that even with ‘updated technology’ that the “prior failure rate
was still relevant’. The technology used in mine water collection and treatment does not
approach the same level of complexity or sophistication as the NASA space shulttle.
Similarly, the years of operating experience in the mining industry fear exceeds the years of
experience with space travel. The comparison to the NASA event simply highlights the bias
in the BWWA in assessing the potential for failure of any engineered system.

EPA Response: See response to Comment 2.6.

The Pebble Limited Partnership (Doc. #5536)

2.8

Original Draft Location: Page: Report Number 2.1 through 2.26, Report Section
Identification: Chapter 2, Excerpt: [blank]

Original Comment from State of Alaska: Draft Comment: This chapter is lacking sufficient
detail expectant of a discussion of current conditions, more appropriately referred to as
background or baseline conditions. The area’s biodiversity instead is generalized in tables
and figures. There is no discussion of current water quality for each of the 17 hydrogeologic
areas nor any habitat mapping, biological survey information, and threatened or endangered
information. A more in-depth evaluation of wildlife is provided by the U.S. Fish and Wildlife
in Appendix C and should be referenced more prominently in this chapter.

Draft Recommended Change: Include additional information describing current (baseline)
conditions and reference Appendix C more prominently.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: No additional baseline info
specific to species was added and the requested citations were not added to Appendix C.
Comment stands. Analysis is inaccurate or incomplete.

EPA Response: These sections are meant to provide a brief overview of the region’s
physical and biological environment, particularly in terms of the biological endpoints
considered in the assessment. Additional material on physical setting (e.g., geology,
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2.9

2.10

2.11

soils, permafrost extent, etc.) was added to Chapter 3, and additional information on
biota in the region was pulled into Chapter 5. We also clarified that the appendices
contain more detailed information on geological setting (Appendix H), fish (Appendices
A and B), wildlife (Appendix C), and human populations (Appendix D) in the region.

The Federal Data Quality Act requires that analyses completed by federal entities meet
certain standards. The standards are specified in EPA guidance and include: (a) an
independent reanalysis of the original or supporting data using the same methods to generate
similar analytical results, including documentation of methods and identification of data
sources, (b) use of best available science, and, (c) preparation of an objective document and
analysis. The Assessment fails to meet all three of these prescribed standards.

EPA Response: We disagree with this comment. We used the best available science in
the assessment, and have revised the assessment as better science became available. The
assessment and the analyses contained within it are objective. However, the
requirement for independent reanalysis that the comment claims is a first “standard” in
EPA’s guidance on implementing the Federal Data Quality Act, Guidelines for Ensuring
and Maximizing the Quality, Objectivity, Utility, and Integrity of Information
Disseminated by EPA (October 2002) is not actually contained in the guidance. No other
guidance documents or policies with respect to data quality contain that standard,
either. With respect to the third standard set forth in the comment, the assessment uses
basic descriptive statistics such as means and standard deviations from the PLP’s
Environmental Baseline Document and a few other documents, but modeling and other
more intensive data analyses are original to this report or are presented for the sake of
comparison with our results.

2012 State of Alaska Comment: The Pebble Limited Partnership Environmental Baseline
Data provides a substantial amount of site-specific data and detail, but the data have not been
incorporated into a risk assessment type of document, as likely would have been done
through the permitting process. On the other hand, the Bristol Bay Watershed Assessment
does a risk assessment with essentially no site-specific data. Neither the Pebble Limited
Partnership Environmental Baseline Data nor the Bristol Bay Watershed Assessment allows a
clear understanding of the potential risks to the environment, fish, wildlife, or Alaska
Natives.

Addressed: No.

Recommended Change: The details provided n the Pebble Limited Partnership
Environmental Baseline Data and other site-specific documents must be used to more
accurately and more elaborately evaluates and predict risks.

Comments Regarding Adequacy of Response in Second Draft: Comment stands. Available
data has not been used in the analysis and the analysis methods do not adequately address
risks.

EPA Response: See responses to Comments 1.11 and 2.9.

Furthermore, the three refined mine scenarios presented in the Assessment do not reflect
current worldwide industry standards for porphyry copper mining. Throughout the document,
the Agency presumes a level of environmental performance by the mining industry that is
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2.12

entirely unsubstantiated and assumes a level of performance that would violate current State
of Alaska and federal laws. Contrary to statements in Chapter 6 of the report (page 6-1, par.
2), the three mine scenarios do not represent realistic, plausible descriptions of potential mine
development alternative that are consistent with current engineering practice and precedent.
In addition it is extremely unlikely that the three mine scenarios as presented in the
Assessment would be able to obtain State, Federal, and local government permits and
approvals required to construct and operate a large hard rock mine in Alaska. The scientific
and industry literature presented in Chapter 4 and Appendix H describing mines around the
world may not be, contrary to EPA claims, either realistic or plausible. Several of the mine
examples described in the Assessment were not developed in compliance with laws and
regulations currently in effect in the United States.

EPA Response: The scenarios presented in the assessment are based largely on
preliminary plans put forth by Northern Dynasty Minerals in Ghaffari et al. (2011), and
assume that modern conventional mining practices and technologies are used. Proposed
mitigation measures are those that could reasonably be expected to be proposed for a
real mine in this area, and are described as “permittable” in Ghaffari et al. (2011).

Original Comment: Box 6-1 uses case histories to extrapolate the impacts of tailings to the
current study. However, all three examples are historical mines initially developed in the
1800s that are now Superfund sites. None of the examples would have had tailings tams or
mill processes based on current geotechnical, metallurgical and environmental engineering
principles or current regulatory standards. EPA states, ‘These brief descriptions provide
background information and support the use of evidence from these cases in analyzing risks
from a hypothetical tailings dam failure in the Bristol Bay watershed’. The descriptions of
three sites which had typical/historic operations which occurred decades ago does not support
an ‘analogous’ relationship with what ‘may’ occur at the Pebble site. For instance, it is hard
to compare mining in the Coeur d’Alene River where ‘tailings were dumped into gullies,
streams, and the river until dams and tailings impoundments were built beginning in 1901,
with a modern mining facility designed and permitted under much more stringent regulations
than existed over a decade ago. Similarly, analysis of a tailings dam failure in 1950 at Soda
Butte Creek in Montana and Wyoming is hardly an analogous situation to what may occur in
the Bristol Bay region.

Comments Regarding Adequacy of Response in Second Draft: The same level of analysis and
use of these sites as analogous to the Pebble site is presented in the current review draft. This
draft states that ‘although these cases are highly uncertain sources of information concerning
the potential toxicity of spilled tailings, they can be used with confidence to identify or
confirm important modes of exposure and the processes leading to exposure. They also
confidently demonstrate the persistence of tailings and the leaching of their metals for
multiple decades.” The comparison with sites developed over 100 year ago is inappropriate.
Standards and regulations have changed remarkably since those mines were developed. All
comparisons with sites that were not developed to modern standards need to be removed.
They are misleading and tend to give the reader a sense that project impacts would be much
larger than would actually occur in today’s regulatory environment.

EPA Response: Standards and regulations have changed, but the processes that control
the transport of tailings in riverine systems and the exposure of aquatic biota are not
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2.13

2.14

changed by regulations. The cases were used to illustrate the fate of tailings in streams
and floodplains. The means by which they were released is irrelevant for this purpose.
The text of the revised assessment has been modified to make that point clear.

Original Comment: The examples provided in the assessment, such as Soda Butte Creek,
should be noted that much of the damage is the result of mining practices of the late 1800 and
early 1900s, and related to acid mine drainage mobilization of metals. These issues may not
apply as directly to the Pebble mine under currently regulatory permitting and oversight
conditions.

Recommended Change: Provide analysis of the examples, comparing them with the proposed
mine, identifying conditions that are most relevant to the Pebble mine.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: The same level of analysis and
use of these sites as analogous to the Pebble site is presented in the current review draft. This
draft states that ‘Although these cases are highly uncertain sources of information concerning
the potential toxicity of spilled tailings, they can be used with confidence to identify or
confirm important modes of exposure and the processes leading to exposure. They also
confidently demonstrate the persistence of tailings and the leaching of their metals for
multiple decades.” The comparison with sites developed over 100 years ago is inappropriate.
Standards and regulations have changed remarkably since those mines were developed. All
comparisons with sites that were not developed to modern standards need to be removed.
They are misleading and tend to give the reader a sense that project impacts would be much
larger than would actually occur in today’s regulatory environment.

EPA Response: See response to Comment 2.12.

Original Response/Comment: There’s no effort made to quantify how many of the workers
and how much of earnings are made by non-residents. According to Alaska Department of
Labor and Workforce Development Research and Analysis Bristol Bay Region Fishing and
Seafood Industry Data in 2009, 58.8% of total gross earnings earned by non-resident permit
holders and 87.1% of wages were earned by non residents. The characterization of the Bristol
Bay Commercial Fishery is incomplete without a reflection of the profits gained from
Alaska’s fisheries resources by non residents and how much of the gross earnings leave the
state, is not spent in Alaska, or in the Bristol Bay region. Similar data presented for the
general public is also published in the November 2009 issue of Alaska Economic Trends
published by the Alaska Department of Labor and Workforce Development, including that in
2008: -46% of Alaska’s crew members lived outside the state -73% of seafood processing
employees lived outside the state and they earned $187 million that year —Seafood processing
since at least the mid-1980s has been the sector with the highest percentage of nonresidents,
both within the fishing industry and in all wage and salary employment in the state. Warren,
J. and Hadland J. Employment in Alaska’s Seafood Industry in Alaska Economic Trends
November 2009. State of Alaska Department of Labor and Workforce Development,
Research and Analysis Section. Pp.4-10, p. 6-7 and Exhibit 7. Alaska Department of Labor
and Workforce Development Research and Analysis. Fishing and Seafood Industry in Alaska
Overall Seafood Industry Data Tables. Fish Harvesting and Processing Workers and Wages.
Bristol Bay Region Seafood Industry, 2003-2009.
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Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: This section (page ES-9)
makes no mention of out-of-state workers. Failure to include out-of-state workers is a
significant shortcoming in the analysis. The analysis is therefore incomplete and
misrepresents actual expected effects.

EPA Response: See responses to Comments 1.8 and 1.9.

2.15 Original Comment: The use of the tailing dam failure information worldwide from 1917 to
2000 is inappropriate. A large proportion of the failures were likely due to construction that
did not incorporate modern standards used in the US. This analysis should be revisited using
only data from sites that were constructed to modern standards.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Not addressed; references to
1917 remain. Use of mines developed to standards that are less than those that would be
implemented at a new mine as examples of expected impacts is inappropriate. The failures
and impacts of historical mines and mines developed outside of the US are not reflective of
the impacts that would be expected at a mine that is developed to meet today’s standards. Use
of these examples results in a substantial overstatement of likely project effects.

EPA Response: Historic failure rates were not used to estimate the probability of failure
in the scenarios. We have revised the text to clarify that historic tailings dam failure
data were used to set a reasonable upper bound for the dam failure probability. We
acknowledge several times that modern design, construction, and monitoring practices
may reduce failure rates below historic levels by an order of magnitude or more.

2.16  Original Comment: No one can refute that some level of impacts to fish, wildlife, and their
habitat(s) will result if the mine is built and operated for many years. The question is ‘what
are the risks’. The Bristol Bay Watershed Assessment repeatedly emphasizes the ‘possible’
effects, but other than the simple risk based screening of average leachate concentrations to
water quality criteria, there is essentially no other site-specific assessment of the impacts to
species and the quantification of lost habitat. The conclusions are oversimplified to the extent
that it is not applicable to individual species or their populations. Pre-emptive action by the
EPA in an area designated by a state as a potential mining area is unprecedented.

Recommended Change: Pebble Limited Partnership has collected a massive amount of
relevant site-specific data, made public in their Pebble Limited Partnership Environmental
Baseline Data, that has not been incorporated into any ecological risk assessment of the
potential mine impacts. Unless there is a pre-emptive political decision to disallow
development of the mine because of the “pristine’ nature of the Bristol Bay Watershed, then
Pebble Limited Partnership should be allowed to use their data to develop a mine
development and management plan, and a risk assessment/mitigation plan for the proposed
mine. Then, agencies responsible for environmental impact and permitting review can better
assess the degree of impact and either request further mitigation/assurances or deny the
permit. Or, if the EPA wants to continue engagement in this process, then they could do the
site-specific study, but it would seem that any EPA work would then have to be subject to
interaction and review by the permittee.
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Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Comment stands. Available
data has not been used in the analysis and the analysis methods do not adequately address
risk.

EPA Response: See responses to Comments 1.11 and 2.9. Relevant data are used in the
assessment and risks are addressed. The only recommendations in this comment have to
do with hypothetical future assessments, data generation, and decisions, which are not
relevant to this assessment.

2.17 EPA identified one of the key areas of improvement as a reorganization to better reflect the
ecological risk assessment approach and to clarify the purpose and scope. The reorganization
of the work presented in the Assessment does not improve consistency with the EPA’s
ecological risk assessment methodology. The Agency no longer refers to the assessment as a
watershed assessment (which it never was), and now refers to the work as simply an
“assessment”. The executive summary states that the report follows EPA ecological risk
assessment framework (page ES-4, par. 2), yet the report does not meet its own guidance for
performing either a baseline ecological risk assessment or screening-level risk assessment.

EPA Response: The title of the assessment was simplified to minimize confusion about
the difference between an ecological risk assessment that evaluates a potential activity
in a watershed and a watershed assessment that evaluates the current condition of a
watershed given all activities in the watershed. The assessment is an ecological risk
assessment, and it is consistent with the USEPA’s 1998 Guidelines for Ecological Risk
Assessment. This point has been clarified in Chapter 2.

2.18  Original Comment: The document states that the hypothetical scenarios used would ‘result in
the direct loss of 87.5 km to 141.4 km of streams and 10.3 and 17.3 km? of wetlands.” This
does not adequately put the projected impact in perspective because there is no attempt to
relate this to a percentage of the entire watershed. An abstract should be an overview or big
picture and in this case the big picture is the entire Bristol Bay Watershed.

Recommended Change: Express the hypothetical stream and wetland loss as a percentage of
the entire Watershed.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: The use of watershed-wide
comparisons has not been incorporated into the revised document. The document fails to use
the appropriate scales when relating the size of impacts. Because of this, the document fails
to adequately represent the overall effects and is biased towards maximizing perceived
impacts.

EPA Response: Table 2-1 of the revised assessment presents the relative size of the
different geographic scales considered in the assessment. The goal of the assessment is
to estimate effects and their likelihood of occurrence, not to minimize them by
expressing them as proportions of the entire watershed. To express results as
proportions of the entire watershed would imply that the loss of a kilometer of stream is
less important in the Bristol Bay watershed than in smaller watersheds. However, the
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scales are presented so that the reader can make comparisons they consider
appropriate.

2.19  Consistent with EPA ERA guidance, the Assessment presents a conceptual model, which
serves as a basis for analyzing and characterizing risks (Box 2-1, p. 2-2). The conceptual
model clearly includes consideration of “modifying factors,” which “influence the delivery,
expression or effects of stressors.” However, the term “modifying factors” is never used
again in the Assessment. This highlights one of the primary flaws of the report — the nearly
total lack of consideration of any mitigation or management measures that may avoid,
minimize, or mitigate the impacts of mining in the Bristol Bay watershed.

EPA Response: As stated throughout the assessment, the scenarios evaluated assume
the use of modern conventional mining practices and technologies, including mitigation
measures (see response to Comment 2.11). Modifying factors in the conceptual
diagrams are used to illustrate environmental factors (e.g., water chemistry) that
modify the causal relationships; these factors are explicitly called out and incorporated
throughout the analyses.

2.20  Throughout the Assessment, statements are made that appear to cross multiple spatial scales.
For example, the conceptual site models presented for salmon impacts do not reflect the
different spatial scales of impacts. Furthermore, the footprint of the mine evaluated for spatial
impacts reflects those of a hypothetical mine scenario rather than an actual project
description, so any conclusions on this scale are inherently not accurate.

EPA Response: The use of different spatial scales (referred to as geographic scales in
the final assessment) in different sections of the assessment is explained in Section 2.2.2.
Although the spatial impacts under the assessment’s scenarios may not exactly match
the location of impacts under a specific mine plan, they do represent a reasonable,
defensible estimate of the kind and extent of impacts that could be expected for a mine
of this size and type.

2.21  The Assessment blurs and distorts the scale of the hypothetical mine scenarios, and the
associated hypothetical impacts, which results in a lack of critical context for its quantitative
conclusions, and misleads the reader regarding the significance of its findings.

The report claims to consider five spatial scales (p. 2-7):

Bristol Bay watershed — 115,500 kmz;

e Nushagak and Kvichak River watersheds — 59,890 kmz;

e Mine Scenario watersheds - 925 kmz;

e Mine Scenario footprint (max Pebble 6.5 scenario) — 75 kmz; and
e Transportation Corridor — 113 km.

The Assessment is entitled An Assessment of Potential Mining Impacts on Salmon
Ecosystems of Bristol Bay, Alaska, but in fact, the Assessment does not attempt to assess
impacts to salmon at the Bristol Bay watershed scale. The Bristol Bay watershed is
referenced in characterizing the importance of the fishery and other resources of the
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2.22

watershed, but no impacts are discussed at this scale. In fact, although the five spatial scales
are described in the Executive Summary and repeated in the Introduction, the fish resources
analysis fails to perform legitimate analysis, if any, at the intermediate scales.

The Assessment states that it focuses on the Nushagak and Kvichak River watersheds, but in
fact it does not. No impacts to the Nushagak or Kvichak Rivers are identified related to
normal mine operations. In fact, the only potential impact to these rivers identified in the
report relates to a tailings dam failure.

The Assessment is really an assessment of potential mining impacts at the Mine Scenario
Watershed and Mine Scenario footprint scales, focusing largely on worst case scenarios. All
impacts occur at this scale, which represent 0.8% (Mine watershed) and 0.06% (Mine Max
Scenario Footprint) of the Bristol Bay watershed (Table 2-1, p. 2-8). This sense of the
relative scale of the hypothetical mine scenario is not discussed in the Assessment, which is
unfortunate, because it would give the readers a true sense of the scale of the potential
impacts related to the hypothetical scenarios.

EPA Response: See responses to Comments 2.18 and 2.20.

Impacts to wetlands resulting from mining scenarios are quantified by acreage, but the
assessment does not similarly quantify the total acreage of wetlands in the BBA'’s study area.
The BBA report discusses five spatial scales; however it does not present a specific scale to
gage the context of these results. We recommend the BBA add the percentage of impacted
wetlands as a component of all the assessment area’s wetlands, and does so at several
watershed scales such as the local level (North Fork and South Koktuli, and Upper Talarik),
the Kvichak and Mulchatna watersheds, and EPA’s full assessment area.

For example, Alaska contains over 174 million acres of wetlands (Hall et al. 1994). Wetland
coverage throughout the EPA assessment area of Bristol Bay is not well documented, but can
be inferred through the National Wetlands Inventory Mapping (NWI). The NWI mapping
units surrounding the Pebble Project are available. These maps include lliamna quads D-2 to
D-7 and C-2 and C-3. Within these quad maps, there are over 151,000 acres of wetlands,
covering approximately 16% of the land surface (USF&WS 2011). Sixteen percent wetland
coverage is likely a low proportion of wetland coverage throughout the Bristol Bay region.
USF&WS found that much of the region, the Kuskowim Highlands and the Bristol Bay
Coastal Plan, include up to 55% wetlands (Hall et al. 1994). Since NWI mapping is
unavailable for much of the region, the following estimate will use the former value of 16%,
with the understanding that it is likely a conservatively low number. The EPA assessment
area covers 15 million acres. If a minimum of 16% wetland coverage is assumed across this
area, then there are more than 2.4 million acres of wetlands within the EPA assessment area.

EPA Response: The comment is correct that much of the Bristol Bay watershed (Scale
1) lacks NWI mapping, and we cite this fact in Box 7-1 when discussing wetland impacts
due to the mine footprints. We would expect to have a better idea of wetland coverage
and impact at all spatial scales with improved and expanded mapping. However, due to
the variety of physical and aquatic habitats within the region, it is likely that wetland
coverage and density varies markedly across the landscape, making large-scale
extrapolation of wetland coverage difficult and prone to high uncertainty. Although we
decided to focus our analysis of wetland impacts to areas of known NW!I coverage, we
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acknowledge wetland coverage variation when discussing possible wetland and stream
impacts at smaller, more discrete mining claim blocks with more complete NWI
coverage (Chapter 13). To provide greater context for wetland coverage in the
assessment area, we have added sentences referencing Hall et al. (1994) and the data
contained therein to Chapter 7.

Resource Development Council (Doc. #5489)

2.23

2.24

RDC requests the EPA address our concerns about the recommendations in the BBA which
are based on research from a discredited scientist, Ann Maest, as well as the deference given
to work done by groups actively opposed to development of the Pebble Project. RDC is
concerned that these sources further result in lack of credibility of the report.

Moreover, RDC believes the EPA did not use the best available science in development of
the assessment, and that the engineering modeling in the BBA is seriously flawed and not
based on realistic, modern standards. The EPA should also explain the geology background
of the BBA, or lack thereof, and include the credibility of the geologists and their
knowledge/work in the Bristol Bay area.

EPA Response: EPA has not made any determination regarding the merits of the
reports co-authored by Dr. Maest. However, because of the controversy surrounding
Dr. Maest in the Chevron matter, we have removed references to Wobus et al. (2012)
and Kuipers et al. (2006) (the papers co-authored by Dr. Maest) from the final
assessment. These reports were used only to support our analyses, and their removal
does not affect the assessment’s findings. All authors and contributors to the assessment
are identified, and although not all have worked in the Bristol Bay watershed prior to
this assessment, they are highly experienced in mining, geology, and environmental
sciences.

Furthermore, the revised draft has not clarified the purpose and scope of the assessment, and
has resulted in more confusion and uncertainty. RDC is concerned this will further hamper
investment in Alaska. Investors already see Alaska as more expensive to do business, in part
due to logistics and climate, but also because of the long lead times in the permitting process
and regulatory uncertainty.

EPA Response: The comment does not specify how the revised assessment has increased
confusion and uncertainty about its purpose and scope, so we are unable to respond.

National Mining Association (Doc. #5557)

2.25

EPA’s reliance on papers by environmentalist organizations in the draft assessment also
compromises the value of the document, particularly in light of issues raised by several peer
reviewers. Specifically, EPA cites to an Earthworks report throughout the assessment in
sections concerning probability of contaminant releases, failures of water collection and
treatment, water quality degradation, and aquatic exposures from pipeline spills.

EPA Response: The Earthworks report was externally peer reviewed by an
independent panel and was found to be biased in its rhetoric but not in its factual
conclusions. It is these factual conclusions that are referenced in the assessment.
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The Pebble Limited Partnership (Doc. #5752)

2.26  EPA’s failure to use the best available information concerning mitigation is a fatal flaw in the
Assessment. Ecological risk assessments should always incorporate the best available
information and data. This standard is essential to ensuring any measure of reliability and to
avoid bias. It is especially critical given that the information in the Assessment may be used
to support policy decisions respecting potential future mining, and policymakers are
instructed to “weigh the best available science, along with additional factors such as
practicality, economics, and societal impact, when making policy decisions.” Scientific
Integrity Policy at 3-4 (emphasis added).

The mandate to use the best available information is reinforced throughout recent Agency
guidance. In its most recent (2008) watershed risk assessment guidance, EPA repeatedly
stresses that “[e]ffective risk communication must accurately translate the best available and
most useful scientific information in a manner understandable to managers and stakeholders.”
U.S. EPA, Application of Watershed Ecological Risk Assessment Methods to Watershed
Management (“2008 Watershed Guidance”), EPA/600/R-06/037F, at 3 (Mar. 2008)
(emphasis added); see also id. at 52 (“Effective risk characterization must accurately translate
the best available information about a risk into a language nonscientists can understand ...”).
EPA’s 2002 Risk Characterization Handbook similarly emphasizes the importance of using
the highest quality information, observing that “[r]easonableness is achieved when ... the
characterization is based on the best available scientific information.” U.S. EPA, Science
Policy Council Handbook: Risk Characterization (“Handbook™), EPA 100-B-00-002, at 18
(Dec. 2000) (emphasis added). The Handbook also identifies “[u]se [of] best available
scientific information” as one of the specific “Criteria for a Good Risk Characterization.” 1d.
at 19.

Recognizing the importance of using the best available information, EPA has also expressly
adopted an adapted version of the Safe Drinking Water Act’s quality principles for use in
conducting “influential” scientific risk assessments. These principles require that the
“substance of the information is accurate, reliable and unbiased,” which in turn necessitates:

(i) the best available science and supporting studies conducted in accordance with sound
and objective scientific practices; and

(ii) data collected by accepted methods or best available methods (if the reliability of the
method and the nature of the decision justifies the use of the data).

Finally, the 1998 Guidelines (the claimed basis for the current Assessment) emphasize the
importance of taking an “inclusive approach, which evaluates all available information...”
Guidelines at 114 (emphasis added). Where different evidence supports differing
conclusions, risk assessors should “investigate possible reasons for any disagreement rather
than ignore inconvenient evidence.” 1d. at 115 (emphasis added). Unfortunately, the current
Assessment does just the opposite: it deliberately relies on articles by known opponents of a
Pebble mine (discussed below in Section VI1I), while largely ignoring the detailed, pertinent
(but inconvenient) information contained in Pebble’s environmental baseline data (“EBD”).
The Assessment’s failure to consider all of the available research and to use the best
available information (instead of articles that reach conclusions that EPA finds congenial) has
led to scientifically indefensible conclusions.
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2.27

2.28

EPA Response: We disagree with this comment. The assessment is based on the best
available science and evaluates all available information, including that in the PLP’s
Environmental Baseline Document as well as other sources. Northern Dynasty
Mineral’s preliminary mine plan (Ghaffari et al. 2011) and PLP’s Environmental
Baseline Document are both used as sources in the assessment far more often than
reports by mining opponents.

Throughout the Assessment, EPA fails to take into account significant information from
PLP’s EBD or other such sources, despite the fact that PLP —whose planned activities are the
basis for the Assessment — is by far in the best position to provide key information on
specific site characteristics, mining operations, best mining practices, and other minimization
and mitigation options. The Assessment’s failure to consider best mining practices and
mitigation options is particularly egregious. As the EPA guidance recognizes, such factors
carry enormous implications with respect to ultimate risk and impact levels. “If ... [they] are
not identified and taken into account in risk analysis, results will be ‘noisy,” masking any real
relationships that might exist between source types, stressors, and effects.” Id. at 40-41; see
also Handbook at 18 “Reasonableness is achieved when ... appropriate plausible alternative
estimates of risk under various candidate risk management alternatives are identified and
explained.”). The guidance concludes that “[a] solution to this challenge is to involve people
in the [assessment] who are knowledgeable about the watershed and can help ‘ground-truth’
risk analyses.” 2008 Watershed Guidance at 41 (emphasis added).

In the case of this Assessment, those most knowledgeable about mining practices and
potential impacts to the watershed were kept at a distance, resulting in an Assessment that
ignores critical information. In the end, the Assessment’s failure to use key evidence from
PLP, including evidence about mitigation and important data included in the EBD, ultimately
precludes any meaningful analysis of impacts that might occur.

EPA Response: See responses to Comments 1.11 and 2.11.

It is a fundamental precept that ecological risk assessments, like any other scientific research
developed by the Agency, reflect high quality science based on the best available data. Not
surprisingly, EPA represents the Assessment as an unbiased “scientific investigation” based
on “a review and synthesis of available information.” Assessment at 1-2, 1-4. The
Assessment’s myriad omissions, uncertainties, and miscalculations, however, ultimately add
up to a larger failure to apply rigorous science based upon the best available data relevant to
the watershed and a potential future Pebble mine. In particular, the Assessment fails to
seriously consider the most complete site-specific information and analysis — Pebble’s own
Environmental Baseline Document, developed for the specific purpose of planning for a
future mine — in characterizing the risks and evaluating the magnitude of potential impacts.
By failing to use the best science and information available, the Assessment contradicts EPA
guidance in a number of respects, identified below.

Good, objective science is necessary for good, objective decision-making. Government-wide
directives and EPA policy have reiterated this principle. In 2009, the President issued a
memorandum on this subject, referring to it as “Scientific Integrity.” The memorandum
responded to the need to assure that the vast range of scientific work undertaken by the
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federal government, and the policies and actions resulting from such work, reflect good
science that can be reasonably relied upon. In the President’s words:

The public must be able to trust the science and scientific process informing public policy
decisions. Political officials should not suppress or alter scientific or technological
findings and conclusions.

The White House, Memorandum for the Heads of Executive Departments and Agencies
on Scientific Integrity (Mar. 9, 2009).

To address the President’s concerns, the Director of the Office of Science and Technology
Policy was required to develop guidance to ensure that each agency put in place a program to
“ensure the integrity of the scientific process.” Id. Accordingly, the Director issued a
subsequent memorandum to this effect, requiring each agency to develop policies
recognizing, among other things, that “[s]cientific progress depends upon honest
investigation, open discussion, refined understanding, and a firm commitment to evidence.
Science, and public trust in science, thrives in an environment that shields scientific data and
analyses from inappropriate political influence ...” John P. Holdren, Memorandum for the
Heads of Executive Departments and Agencies on Scientific Integrity, at 1 (Dec. 17, 2010).

EPA is subject to the President’s directive to promote and practice scientific integrity.
Indeed, EPA has adopted its own scientific integrity policy recognizing that “[t]he
environmental policies, decisions, guidance, and regulations that impact the lives of all
Americans every day must be grounded, at a most fundamental level, in sound, high quality
science.” Scientific Integrity Policy, at 1 (emphasis added). Accordingly, the Policy requires
that all EPA employees (including scientists) “[e]nsure that the Agency’s scientific work is
of the highest quality, free from political interference or personal motivations.” Id. at 3.
Finally, the Policy declares it “essential that ... scientific information and processes relied
upon in policymaking manifest scientific integrity, quality, rigor, and objectivity.” 1d. at 3.

The Assessment is lacking in these most basic qualities. It reaches conclusions that are not
grounded in the evidence, and which fail to take into full consideration all relevant
information, data, variables, and uncertainties. It looks to known opponents of the Pebble
mine for support for its risk characterization. And it was rushed — a project of unprecedented
geographic and conceptual scale, drafted in an extraordinarily short amount of time. Because
the Assessment fails to use good science — and fails to do so in an objective manner — it
violates both government-wide and EPA policies demanding scientific integrity.

EPA Response: We disagree with this comment. We used the best available science in
the assessment, and have revised the assessment as better science became available. The
assessment and the analyses contained within it are objective and uncertainties are
clearly recognized throughout.

2.29  Some time following the issuance of the first External Review Draft of the Assessment, EPA
engaged peer reviewers for the apparent purpose of legitimizing at least seven reports written
by mine opponents that EPA intended to use in the final Assessment. EPA wrote that “[o]ther
non-governmental organizations have collected data specific to the Pebble deposit site.
USEPA subjected some of these documents to external peer review before incorporating this
information into the assessment.” Assessment at 2-3. EPA has never explained which reports

Response to Public Comments on
the April 2013 Draft of the Bristol Bay Assessment 33



were given this peer review, or why those reports were selected. Unlike the relatively
transparent peer review process for the first draft Assessment, this peer review process was
conducted in the dark. PLP has now obtained copies of those peer review reports from EPA’s
website. Their content (described below) probably is the reason why EPA described them so
vaguely in the draft Assessment.

A. The peer reviewers recognized that the newly relied-on reports are biased and have
little scientific value.

The seven peer-reviewed reports are so biased that they have no place in an assessment that
purports to be objective. In fact, the peer reviewers themselves identified the biased nature of
these reports, and their comments reveal that these reports have little scientific value. What
little value they have comes from compilation of the results of studies by others, although
those studies were apparently selected to support the authors’ own anti-Pebble (or anti-
mining) agenda. These circumstances suggest that EPA chose to use them not because of
their scientific value, but because of their slant. Below we describe the peer reviewer
comments about each of these reports.

1. U.S. Copper Porphyry Mines Report: The Track Record of Water Quality Impacts
Resulting from Pipeline Spills, Tailings Failures, and Water Collection and
Treatment Failure (Earthworks 2012)

Earthworks is a U.S.-based organization opposed to mining. In Kuipers 2006 (discussed
below), Earthworks is described (on the cover page for the report) as “a non-profit
organization dedicated to protecting communities and the environment from the destructive
impact of mineral development in the U.S. and worldwide.” Earthworks’ point of view is
evident in its report’s introduction, which candidly explains that “[t]he purpose of this report
is to compile the record of pipeline, seepage control and tailings impoundment failures at
operating copper porphyry mines in the U.S., and to document associated water quality
impacts.” Earthworks Report at 4 (emphasis added).

EPA selected four peer reviewers for this report: David Atkins, Robert Kleinmann, Dina
Lopez, and Christian Wolkersdorfer. Robert Kleinmann wrote that “I find the report, by its
nature, to be very biased. In reality, a similar report emphasizing problems and mistakes
could probably be written for most human activities.” Final Peer Review Summary Report:
External Peer Review of Kuipers et al. 2006 (Comparison of Predicted and Actual Water
Quality at Hardrock Mines) and Earthworks 2012 (U.S. Copper Porphyry Mines Report), at
20 (Nov. 15, 2012). David Atkins, one of the original peer reviews of the initial draft
Assessment, observed that “[m]ost of the mines considered are quite old facilities with
operations often initiating in the 1880s and with large-scale, open-pit operations initiating in
the post WWII era ...” Id. at 22. He noted that “[t]he conclusion that we can expect a similar
or worse track record for a new mine is, however, not supported by the information
presented.” 1d. at 24. Christian Wolkersdorfer wrote that “[b]ecause [the authors] did not
provide reasons for [spills or impoundment or treatment failures] the ‘innocent’ reader might
draw the conclusion that copper porphyry mine operations cannot be operated on a
environmentally sound basis.” Id. at 28. He later concluded that “this is not the case as many
incidents are only of minor importance and modern day mining has more stringent
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requirements than the older mines investigated.” 1d. at 29. Mr. Kleinmann concluded: “Most
of the report is based on guilt by association.” Id. at 29.

2. Comparison of the Pebble Mine With Other Alaska Large Hard Rock Mines (Levit
and Chambers 2012)

EPA selected the following peer reviewers for this document: David Brett, Andy Fourie,
Robert Kleinmann, and Natalia Ruppert. Peer reviewer Robert Kleinmann wrote that this
report “is clearly intended to convince the reader that the Pebble Mine should not be
permitted to operate ...” Final Peer Review Summary Report: External Peer Review of
Chambers and Higman 2011 (Long Term Risks of Tailing Dam Failure) and Levit and
Chambers 2012 (Comparison of the Pebble Mine with other Alaska Large Hard Rock Mines),
at 20 (Dec. 30, 2012). Mr. Kleinmann later noted that “[i]ts intended audience is clearly the
general public rather than informed scientists and administrators.” 1d. at 21. Peer Reviewer
Natalia Ruppert wrote that “it seems that the whole point of this report was to emphasize how
much more threatening Pebble project’s impact would be” than other projects. “Therefore,
the report lacks impartiality.” She concluded: “I remain suspicious as to soundness of the
conclusions presented in this report... | am suspicious of what the authors chose not to
mention in order to maintain their perception of the Pebble mine threats.” Id. at 16. Peer
Reviewer David Brett wrote that the report “does tend to go into a relatively shallow
commentary of potential impacts from the particular mine.” 1d. at 17. He later concluded that
“some of the language used is a bit alarmist and not based on presented data.” Id. at 19.

3. Comparison of Predicted and Actual Water Quality at Hardrock Mines (Kuipers et al
2006)

One of the co-authors of this report is Ann Maest, whose work — as described in more detail
below — in support of a lawsuit against Chevron was publicly disavowed by her employer
(Stratus Consulting). The report announces that “[t]his publication was made possible by
EARTHWORKS ...” It also credits project advice, input, and “internal peer review” from
Dave Chambers, the author of the report discussed immediately above.

EPA selected four peer reviewers for this report: David Atkins, Robert Kleinmann, Dina
Lopez, and Christian Wolkersdorfer. Mr. Wolkersdorfer pointed out that the report’s
“summary table only describes old mines — where environmental requirements might have
been less stringent than today.” Final Peer Review Summary Report: External Peer Review of
Kuipers et al. 2006 (Comparison of Predicted and Actual Water Quality at Hardrock Mines)
and Earthworks 2012 (U.S. Copper Porphyry Mines Report), at 6 (Nov. 15, 2012). He added
that “the conclusions drawn by Kuipers et al. are correct for the 25 mines they investigated in
2006, but they cannot be used to predict the outcome of future predicted water qualities
during or after mining.” Id. at 7. Ms. Lopez concluded that “[b]ecause of the lack of
statistical proof that the core findings of their presentation (e.g., 25 case studies) are
representative for all past and future mines, the value of this report for the EPA assessment is
questionable.” Id. at 18. Mr. Wolkersdorfer made the same point. Id. at 4. Mr. Kleinmann
pointed out that the study failed to consider that the mines “had operated over very different
time periods, during which the state-of-the-art was rapidly changing.” Id. at 15.
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Notwithstanding these criticism, EPA relies on the report in the Assessment and states that
the report’s mine selection “is not apparently biased.” Assessment at 8-53 (emphasis added).
In fact, it is overtly biased. The authors selected 25 of 71 hard rock mines that resulted in
NEPA water quality predictions. The second selection criteria priority was mines “indicating
water quality impacts.” Kuipers at 87. Thus the criterion excluded mines without water
quality impacts. There is no clear explanation for EPA’s assertion that the report
methodology is not biased except perhaps to mislead the Assessment’s readers.

4. Long Term Risks of Tailing Dam Failure (Chambers and Higman 2011)

This report provides an overview of tailings dam risks. EPA selected four peer reviewers for
this report: David Brett, Andy Fourie, Robert Kleinmann, and Natalia Ruppert. David Brett
observed that “some statistical interpretation is misleading.” Final Peer Review Summary
Report: External Review of Chambers and Higman 2011 (Long Term Risks of Tailing Dam
Failure) and Levit and Chambers 2012 (Comparison of the Pebble Mine with other Alaska
Large Hard Rock Mines), at 3 (Dec. 30, 2012). He went on to explain that “[r]ecent failures
in China that I have personal knowledge of are due to inappropriate flood design parameters
and lack of emergency spillway provisions. These cases affect the statistics and do not allow
modern design practices and operations in well regulated environments to be fully
appreciated.” Id. at 4. Mr. Brett noted that the number of tailings dams far exceeds the 3,500
number quoted from another report — there are over 13,000 tailings dams in China alone —
“many from small operations. Nevertheless failure of these is likely to be included in the
statistics.” 1d. He concluded that the authors had “not fully understood the data” from a key
source. Id. at 9. Mr. Fourie noted that “[t]he information presented is thus not derived from
the authors’ own research or investigations,” but from independent sources. Id. at 5.

5. Fish Surveys in Headwater Streams of the Nushagak and Kvichak River Drainages
Bristol Bay, Alaska, 2008-2010 (Woody and O’Neal 2010)

This report was done for The Nature Conservancy. EPA selected four peer reviewers to
review the report: Michael Donaldson, James Helfield, Dennis Scarnecchia, and William
Wilson. The report’s stated purpose, as noted in its Preface, was “to determine whether
salmon habitat could be affected by potential mining activity” at the Pebble prospect. Mr.
Wilson observed that “I did not see that purpose reflected in the body of the report. There
was no discussion of impact assessment methodology or documentation of an environmental
assessment, which would be needed to attain the stated purpose.” Final Peer Review
Summary Report: External Peer Review of Woody and O’Neal 2010 (Fish Surveys in
Headwater Streams of the Nushagak and Kvichak River Drainages Bristol Bay, Alaska,
2008-2010) and Woody and Higman 2011 (Groundwater as Essential Salmon Habitat in
Nushagak and Kvichak River Headwaters: Issues Relative to Mining), at 4 (Dec. 30, 2012).
He criticized the “disjointed and advocacy-laced Preface, which unfortunately sets the scene
for a report that bears little resemblance to the Preface.” 1d. at 10.

Mr. Scarnecchia observed that “[t]here is no discussion section at all where results are
qualified and discussed, and the conclusion section has an array of new methods, results, and
discussion, with no specific conclusions identified.” Id. at 5. Mr. Wilson similarly observed
that “[t]he conclusions of the report are meagerly supported by the evidence provided.” Id.
Mr. Sarnecchia observed other aspects of the methodology that were never explained,
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including the basis for selecting streams for sampling, how fish life stages were identified, or
even why most of the habitat information was collected. 1d. at 8-9. Mr. Wilson’s observation
exposes the bias of the study authors: “A statement on page 23 requires considerable
explanation and referencing: *As illustrated by this stud[y], headwaters comprise a significant
proportion of essential habitat for salmon.” This report provides no justification or supporting
data or analyses for this statement.” Id. at 11.

6. Groundwater as Essential Salmon Habitat in Nushagak and Kvichak River
Headwaters: Issues Relative to Mining (Woody and Higman 2011).

The purpose of this report is to show that ground water is an essential habitat for salmon in
the headwaters of the Nushagak and Kvichak River watersheds. EPA selected four peer
reviewers for this report: Michael Donaldson, James Helfield, Dennis Scarnecchia, and
William Wilson. Mr. Scarnecchia wrote that “[t]his paper is best characterized as an
overview paper ... presenting a range of plausible concerns” about changes in ground water
quality associated with potential mining that might affect salmon habitat. Final peer Review
Summary Report: External Peer review of Woody and O’Neal 2010 (Fish Surveys n
Headwater Streams of the Nushagak and Kvichak River Drainages Bristol Bay, Alaska,
2008-2010) and Woody and Higman 2011 (Groundwater as Essential Salmon Habitat in
Nushagak and Kvichak River Headwaters: Issues Relative to Mining), at 15 (Dec. 30, 2012).

Mr. Wilson, after noting that the report provided a good literature review on the ground
water/surface water connection and sound field observations, wrote that “[t]he conclusions in
this report, however, are not supported by the information provided. This report strays from
the purpose as outlined in the title to a series of hypothetical and often random statements
about mining impacts, concluding that a specific development, the Pebble Prospect, has the
potential to ‘significantly impact’ fish without providing in this report data or information on
the mine development plan, locations of specific mine facilities, mitigation measures to be
employed, and many other unknowns.” Id. at 16. Mr. Sarnecchia similarly commented that
the third objective of the report was to “identify potential risks” (emphasis in original) and it
used words “such as ‘potential,” ‘can,” and ‘may,’ recognizing that more detailed studies are
clearly needed.” Id. at 16. Mr. Wilson referred to the conclusions as “a series of hypothetical
statements.” Id. at 18.

Mr. Donaldson commented that the premise for the one-day field study discussed in the
report — that open water seen in March 2011 is from ground water upwelling — “represents a
weakness” because open water could result from other factors (including temperature
changes) other than ground water upwelling. 1d. at 19. Mr. Wilson concluded that “[o]nly a
single field trip is described, and that effort was a single day in the field completing aerial
surveys of over 175 miles (or more?). The study has limited application to impact assessment
since it does not document actual fish presence in areas identified as open water and potential
fish habitat. Overall, this study is interesting and relevant, but limited in scope and too
general in nature to contribute to quantitative assessment of development impacts.” Id. at 24.
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7. Potential Hydrologic and Water Quality Alternation from Large-scale Mining of the
Pebble Deposit in Bristol, Bay, Alaska: Results from an Integrated Hydrologic Model
of a Preliminary Mine Design (Wobus 2012)

This report was prepared for The Nature Conservancy by Cameron Wobus and Ann Maest of
Stratus Consulting. Its goal was to develop a hydrologic model of the Pebble deposit area to
“improve the understanding of the potential effects of mining” on local hydrology and water
quality. Wobus at 2. In the conclusion section, after noting that data uncertainties “limit the
ability of the model to make specific numeric predictions[,]”” the authors conclude that if
leachate management systems fail, copper concentrations would likely exceed water quality
criteria “with potential for significant adverse effects” on salmonids and other aquatic biota.
Id. at 39.

EPA selected Michael Gooseff, Andrew Ireson, Thomas Meixner, and John Stednick to peer
review this report. All of them identified significant problems with the model, the report, and
the lack of support for the conclusions. Mr. Stednick, who also was selected to be a peer
reviewer of the initial draft Assessment, observed that “the writing and tone of the report
suggests less than an objective approach.” Final Peer Review Summary Report: External
Peer of Wobus et al. 2012: Potential Hydrologic and Water Quality Alteration from Large-
scale Mining

Dr. Ann Maest is a “Managing Scientist” with Stratus Consulting. On April 12, 2013, a
sworn declaration was filed in a New York federal district court by Mr. Douglas Beltman,
Executive Vice President of Stratus, referring to work carried out by Stratus and Dr. Ann
Maest, where he declared that he has “disavow[ed] any and all findings and conclusions” in
certain Stratus reports relating to alleged oil contamination in Ecuador. Chevron Corp. v.
Donziger, et al., Witness Statement of Douglas Beltman, at par.76, S.D.N.Y. No. 1:11-cv-
00691-LAK (filed April 12, 2013). Mr. Beltman disavowed the Stratus scientific work, in
part, because his own public statements regarding this project were “misleading” (par. 66),
and public statements by others associated with the project (including Dr. Maest) were
unsupportable. See, e.g., par.73 (“I have no scientific bases to believe any of the public
statements referenced above to be true.”); see also id. par.22 (“I supervised the preparation
by Dr. [Ann] Maest and other Stratus personnel or subcontractors of 11 of the 24 sub-reports
and appendices ...”"). For more information regarding Dr. Maest, see American Resources
Policy Network, A Response to the EPA’s Release of its Revised Bristol Bay Watershed
Assessment (Apr. 29, 2013), available at http://americanresources.org/a-response-to-the-
epas-release-of-its-revised-bristol-bay-watershed-assessment/ of the Pebble Deposit in Bristol
Bay, Alaska, at 4 (Nov. 2, 2012). After quoting some of the report’s conclusions, Mr.
Stednick wrote that “[n]Jone of these observations are defended in the report and suggest a
lack of objectivity. This lack of objectivity tempers the study results and leaves me
questioning other results.” Id. at 12. He later explained that, among other things,
“[qJuantitative model results are not presented and some of the comments read like editorial
opinions rather than reporting scientific results [and] ... model efforts were not adequately
described. Comments like ‘a very good qualitative fit’ and ‘does predict the general degree
and direction of potential impacts’ (both on page 39) are value judgments rather than
conclusions.” Id. at 5.
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Mr. Ireson concluded that “the credibility of the model is questionable ...” Id. at 13. He noted
that “[t]he conclusions are weakly supported by the evidence provided. . . . The conclusions
about mine impacts are dependent on the model and, therefore, those too are not strongly
supported.” Id. at 5. Mr. Gooseff, after expressing doubts about the accuracy of key
representations in the model (id. at 7) concluded that it “should not be considered a
prognostication for the future.” Id. at 8.

Mr. Meixner wrote that the report’s assumption that copper is “conserved” (does not interact
chemically with other substances in the soil or water as it moves) “is flawed.” Id. at 10; see
also id. at 3 and 13. Mr. Stednick (id. at 11) and Mr. Gooseff (id. at 8) made similar
observations. Mr. Gooseff wrote that “the lack of any potential interaction of the dissolved
copper in the stream as it travels . . . suggests this is perhaps a worst-case result for this site.”
Id. at 8.

The reviewers had similar concerns about the authors adding one standard deviation to the
concentration of the waste rock leachate. Mr. Ireson wrote that “one standard deviation was
added to the concentrations of the waste rock leachate. There is no justification provided for
the choice of adding one standard deviation, and this could be seen as an attempt to bias the
outcome of the study . . ..” Id. at 9. Mr. Stednick similarly noted that “[n]o justification for
this [one standard deviation] inflation was provided.” Id. at 4.

None of the reviewers expressed confidence in the model that served as the foundation of this
report. The report suffers from inadequate data (site geology and hydrology), unrealistic
chemistry (conservation of copper), arbitrary inflation of data (adding one standard deviation
to the copper leachate concentration), and unsupported conclusions about mine impacts.

B. The authors of the reports are committed mine opponents.

It is hardly surprising that the peer reviewers found bias in the foregoing studies. The authors
of the seven reports are opponents of the Pebble Project.

David Chambers is the president of the Center for Science in Public Participation (“CSP2”),
which opposes mining in general and the Pebble project specifically. Its website is located at
http://www.csp2.org/. The website’s project page discusses the organization’s activities
opposing Pebble and its involvement with others whose articles were selected by EPA for
peer review. The website explains in relevant part: Since 2007 CSP2 has been providing
technical support to a loose coalition of groups opposed to the proposed [Pebble] mine. Dave
Chambers, (general mining), Kendra Zamzow, (geochemistry), and Stu Levit, (reclamation
and regulatory), have provided support from CSP2. CSP2 also utilized consultants Carol Ann
Woody, Ph.D., and Sarah O’Neal, M.S., from Fisheries Research and Consulting to provide
support on fisheries biology, and Ann Maest, Ph.D., and Cam Wobus, Ph.D., from Stratus
Consulting to provide technical support on geochemistry and hydrology. Bretwood Higman,
Ph.D., from Ground Truth Trekking provided fault and seismic research.

The research efforts of this technical team have led to a significant number of publications
and professional presentations. Dave Chambers, and CSP2 consultant Bretwood Higman,
developed a paper on the “Long Term Risks of Tailings Dam Failure” which has been
presented at several professional meetings. Kendra Zamzow collected and analyzed water
quality data from several sites in the area of the proposed mine “Investigations of Surface
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Water Quality in the Nushagak, Kvichak, and Chulitna Watersheds, Southwest Alaska, 2009-
2010.” Stratus Consulting has developed a state-of-the-art computer hydrologic model that is
being used to develop predictions of groundwater and surface water flows, and the
geochemistry of those waters, which would result from the development of the mine.
Fisheries Research and Consulting has been involved in a multi-year survey to collect data on
the presence of salmonids in the area, “Fish Surveys in Headwater Streams of the Nushagak
and Kvichak River Drainages, Bristol Bay, Alaska, 2008-2010.”

EPA released its Draft “Bristol Bay Watershed Assessment” in May, 2012. This is a
significant scientific effort to evaluate the potential impacts of the Pebble mine on the Bristol
Bay ecosystem. Dave Chambers and Kendra Zamzow provided technical critiques of the
Draft to EPA with recommendations for improvement. CSP2 is also working with the Bristol
Bay Native Corporation in its effort to convince EPA to invoke its power under section
404(c) of the Clean Water Act to veto the Pebble Project because it would have an
“unacceptable adverse effect” on fisheries resources in the Bristol Bay region.

CSP2, http://lwww.csp2.org/projects (last accessed June 24, 2013) (emphasis added). Of these
authors, Mr. Higman is the most versatile: he co-authored papers both on tailings dam
failures (with Mr. Chambers) and on ground water being essential salmon habitat (with Ms.
Woody). The Assessment also uses works by Ann Maest, Cam Wobus, and Kendra Zamzow,
all of whom helped Mr. Chambers’ firm provide technical support “to a loose coalition of
groups opposed to the proposed mine.”

In addition, the Assessment’s appendix on Native cultures (Appendix A) was authored by
Professor Alan Boraas, who has been an open opponent of the Pebble Project since at least
April 2007, when he was described as “a frequent op-ed contributor to the Anchorage Daily
News. One of his regular targets for criticism is the Pebble copper project in southwest
Alaska.” On at least one occasion, he has presented his work at an event sponsored by
organizations opposing Pebble who used the event to gather increased opposition to the
project.

We request that the peer reviewed reports we have mentioned above and Professor Borass’
study be removed from the final document. EPA’s reliance on this information highlights a
bias that fundamentally undermines what should be an objective, scientific process. In
addition, the CSP2 website reveals that Ms. Zamzow began working for EPA’s Office of
Research and Development (“ORD”) in Washington, D.C. in August 2012 and will continue
to work for EPA until September 1, 2013. ORD is one of the authors of the Assessment. If
Ms. Zamzow’s work at ORD influenced the Assessment (which uses papers that she has
authored) that would be cause for even further doubt about the objectivity of the Assessment.

EPA Response: We used information from both mine proponents and mine opponents
in the assessment. In particular, the two most used sources were Northern Dynasty
Minerals’ preliminary mine plan (Ghaffari et al. 2011) and the Pebble Limited
Partnership’s Environmental Baseline Document (PLP 2011), both of which are not
peer-reviewed documents.

Before completing the revised draft, EPA had several reports that were submitted
during the draft assessment’s public comment period independently peer-reviewed.
These reports were selected because they provided new data for analyses conducted in
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the assessment or modeling results that could be used as an independent check on the
modeling performed in the assessment. Peer review of these documents was conducted
by a peer review contractor. Although the reviewers noted an apparent bias in data
interpretation in some of those reports, the data themselves were not found to be biased
and were used in the assessment.

EPA has not made any determination regarding the merits of the reports co-authored
by Dr. Maest. However, because of the controversy surrounding Dr. Maest in the
Chevron matter, we have removed references to Wobus et al. (2012) and Kuipers et al.
(2006) (the reports co-authored by Dr. Maest) from the final assessment. These reports
were used only to support our analyses, and their removal does not affect the
assessment’s findings.

Dr. Boraas’ appendix is provided as part of the characterization of resources in the
Bristol Bay region. We have no basis for concluding the information in the report is
biased, and the comment provides none. Dr. Zamzow did not participate in the
assessment.

The Assessment’s exaggerated risk scenarios fail to comply with EPA guidance.

EPA’s Guidelines point out that a “risk assessment that is too narrowly focused on one type
of stressor in a system (e.g., chemicals) could fail to consider more important stressors (e.g.,
habitat alteration).” Guidelines at 8. The Assessment focuses on a single potential stressor — a
Pebble mine. That potential stressor is never placed in context of the Bristol Bay fishery or
the other stresses that have caused salmon populations to rise and fall for many decades.

EPA Response: The assessment focuses on a complex of potential sources of impairment
stemming from large-scale open pit porphyry copper mines and evaluates multiple
heterogeneous stressors stemming from those sources. The purpose of the assessment is
to evaluate potential impacts of this kind of mining on the region’s salmon resources,
not to evaluate all potential sources that may affect salmon.

The Assessment’s failure to address its uncertainties, its reliance on inadequate data, and its
unrealistic scenarios all violate EPA’s own guidance.

Because the uncertainties in the Assessment are (1) insufficiently accounted for, and (2)
extend beyond any scientifically supportable bounds, the Assessment is contrary to Agency
policy in several important respects.

First, EPA is required to properly identify and account for sources of uncertainty. The Region
10 Primer instructs that risk assessments are properly shaped by the scope of assessment
constraints, including uncertainties in the data and analysis. See Watershed Assessment
Primer at 3. Ultimately, “[n]o matter what technique is used, the sources of uncertainty ...
should be addressed.” Guidelines at 64-65. EPA fails to satisfy this requirement. Peer
reviewer John Stednick pointed out that EPA’s conclusions went beyond the data underlying
them:

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
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tenuous. An expanded discussion of uncertainties and limitations may temper those
“conclusions.”

Final Peer Review Report at 19.

Second, the Guidelines call for EPA to rely on precise, accurate data to the fullest extent
possible. The Agency must not rest its conclusions on data that are insufficient for a
scientifically-supportable risk assessment. Unlike EPA’s other watershed risk assessments,*
even those with predictive components, the Assessment focuses entirely on future,
hypothetical stressors and activities, with no site-specific historical data to support its
conclusions. The unprecedented over-reliance on unknown and speculative information and
data clearly exceeds the limits of uncertainty contemplated by EPA’s Guidelines. Peer
reviewer David Atkins noted that the uncertainty underlying the Assessment hampered
evaluation of its predictions:

[T]he 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.

Final Peer Review Report at 61. Peer reviewer William Stubblefield commented that because
the Assessment preceded an actual mine proposal, the resulting uncertainty put its usefulness
into question:

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... 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.

Id. at 22. Peer reviewer Roy Stein wrote that the Assessment stands at “the outside edge”
(and beyond) of its “semi-predictive models,” leaving the conclusions on “tenuous ground”:

However, from the list of uncertainties, we are operating at the outside edge (and beyond
in many cases) of the semi-predictive models used in anticipating the impacts of the mine
footprint, the routine operations of the mine, and the impacts of failures of TSF,
pipelines, and water/leachate collections on extant salmon populations. And our
knowledge of the baseline populations of the seven species of salmonids is no better, for

! Compare U.S. EPA, Clinch and Powell Valley Watershed Ecological Risk Assessment, Office of Research and
Development, National Center for Environmental Assessment, Washington, DC, EPA/600/R-01/050 (2002),
available at http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=15219), and U.S. EPA, Waquoit Bay Watershed
Ecological Risk Assessment: the Effect of Land Derived Nitrogen Loads on Estuarine Eutrophication, Office of
Research and Development, National Center for Environmental Assessment, Washington, DC, 600/R-02-079
(2002), available at http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=15221; see also U.S. EPA, Ecological
Assessment for the Middle Snake River, Idaho, Office of Research and Development, National Center for
Environmental Assessment, Washington, DC, EPA/600/R-01/017 (2002), available at
http://cfpub.epa.gov/ncea/cfm/recordisplay.cfm?deid=29097&partner=ORD-NCEA (incorporating predictive
assessment, but doing so based on prior and existing area land use activities and effects).
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we do not know the size, diversity, distribution, or vital rates (i.e., recruitment, growth,
and survival across life stage) of these fishes.

Couple these two sets of uncertainty and the prognosis outlined in the report is suspect, at
the very least, and somewhat anticipatory at best (I cannot bring myself to use the word
“predictive™), ... it seems to me that we are on tenuous ground when we attempt to
predict the impact of the Pebble Mine on salmon, associated wildlife, and Native Alaskan
cultures in the Bristol Bay Watershed.

Id. at 107. The point made by all three reviewers is that the information used in the
Assessment is insufficient to support its goals — it is scientifically inadequate to predict
impacts on the selected endpoints.

Third, EPA’s guidance explains the importance of quantifying impacts,? yet very few of the
risks analyzed in the Assessment are capable of being quantified, and many of these
hypothetical risks are not even conducive to meaningful qualitative description.® Even where
the Assessment attempts to estimate impact levels, it often cannot do so with any degree of
certainty. Peer reviewer Paul Whitney pointed out that the Assessment’s qualitative approach
is not useful:

Merely stating that a qualitative increased risk for fish will also result in a qualitative
increased risk for wildlife is not adequate. | am not satisfied with such an obvious and
general conclusion. Id. at 25.

EPA Response: The comment states that the assessment does not address uncertainties,
but then cites Dr. Atkins’ comments that we “stressed a wide range of uncertainty” and
Dr. Stein’s comments about the acknowledged uncertainties in the fish population data.
The peer reviewer’s statements cited in the comment all address the May 2012 draft
assessment. The peer reviewers were satisfied with our responses to those comments,
which were submitted to the peer reviewers with the revised assessment (and are
available to the public). The comments about EPA’s watershed assessments, which
describe the current condition of watersheds resulting from all sources, are irrelevant to
this risk assessment of potential future copper mining in the Bristol Bay watershed.
They are different types of assessments. The title of the assessment was changed to
eliminate confusion concerning watershed assessments.

22008 Watershed Guidance at 27 (“Quantified target values of assessment endpoints should be specified, where
applicable, as a means of evaluating and communicating whether a given management alternative meets
management objectives.”).

® See, e.g., Assessment at 14-13 to 14-14 (“The effects of mining on fish populations could not be quantified
because of the lack of quantitative information concerning [fish] populations and their responses. The occurrence of
salmonid species in rivers and major streams is generally known, but not their abundances, productivities, or
limiting factors. Estimating changes in populations would require population modeling...”); see also id. at 7-26 (“Of
the total wetlands area eliminated or blocked by the footprint, the proportion used by anadromous salmonids or
resident fish species is unknown. Fish access to and use of wetlands are likely to be extremely variable in the mine
area... Given our insufficient knowledge of how fish use wetlands in the deposit area, it is not possible to calculate
the effects of lost wetland connectivity and abundance on stream fish populations.”).
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Trout Unlimited (Doc. #5527)

2.32  We believe the Assessment and supporting materials demonstrate a thorough evaluation
based on scientifically sound methods and informed by the best available science and
information from a wide range of sources, including industry reports, Pebble Limited
Partnership (PLP) data, peer reviewed publications, agency reports and non-governmental
organization research.

EPA Response: Comment noted; no change required.

Center for Science in Public Participation (Doc. #5657)

2.33  Attachment C: Notes on Northern Dynasty Minerals 2" Watershed Assessment Comments
EPA has shunned the best available scientific and environmental data at its disposal.

It is difficult to see how NDM can assert that EPA has not considered available scientific and
environmental data that is publically available. This material is well-referenced in the
Watershed Assessment.

NDM is critical of the use of reports from “Environmental Organizations and paid Anti-
Pebble Activists.” These reports were independently commissioned and produced, and have
been peer reviewed — unlike the NDM’s expert reports which were commissioned by and
paid for by NDM, and which were not peer reviewed.

NDM is also referring to the use of data from the PLP Environmental Baseline Document, to
which there are numerous references in the Watershed Assessment Second Draft. It should be
noted that NONE of the Pebble Limited Partnership’s data has been peer reviewed, and that
the data made available to the public and EPA in the PLP Environmental Baseline Document
is in a raw, undigitized format with little or no interpretation, so that it is extremely difficult
and time consuming to use. In its data release PLP did not publish any data on geochemistry
or fisheries, although that data was available. They also released only data collected from
2004-2008, and have not made subsequent data available. So, although NDM claims $150
million has been spent on data collection, most of the data and interpretation is not available
to EPA or the public, and none of it has been peer reviewed.

EPA Response: Comment noted; no change required.

lliamna Village Council (Doc. #5488)

2.34  ANCSA subsurface owners are responsible for resource development projects as authorized
by federal and state laws. ANCSA subsurface owner in the region may not have fully
evaluated ANCSA lands of the Bristol Bay Watershed. As we understand from the ANCSA
subsurface owner in the Bristol Bay watershed does not support the Pebble project because of
shareholder political pressures. We do not believe the ANCSA subsurface owner have yet to
complete a full assessment of oil, gas, mineral potentials on ANCSA lands in the Bristol Bay
region.

In the interest of ANCSA subsurface we are concerned of the ANCSA agreement between
the ANCSA regional corporations of placing huge amounts of ANCSA lands for closure to
development thus affecting future value. Is the EPA ready to pay for future value of such
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surface and subsurface properties for closure? We do not think so. Future ANCSA revenues
and relative economic impacts are particularly pertinent to discussions regarding proposed
large mine developments as these are industries dependent on maintenance of clean water
and productive fisheries habitat, two resources that are most often adversely impacted by
mining activities. In considering the value of mine developments, it is important to weigh the
potential risks to other economic activities of ANCSA companies. Definitely the future value
of ANCSA surface and subsurface lands should be included in the Bristol Bay Watershed
Study. We support costs and benefits of resource development of ANCSA lands and we are
bound to protect such assets from any due harm that may diminish their present and future
value.

EPA Response: The scope of the assessment is limited to potential risks to salmon from
large-scale mining and resulting salmon-mediated effects to indigenous culture and
wildlife, and does not include an economic cost-benefit analysis. The assessment is not a
regulatory document and does not discuss or recommend “closure” of ANSCA lands.
EPA will continue to consult and coordinate with Tribes and corporations.

Bristol Bay Native Corporation (Doc. #5438)

2.35

Although EPA does not need to wait to see the details of any specific permit application to
determine whether unacceptable impacts will occur, the hypothetical scenarios utilized by
EPA are modeled on preliminary plans for the Pebble Project as described by Northern
Dynasty Minerals in its 2006 Alaska Department of Natural Resources Water Rights
application and its 2011 Wardrop Report (Ghaffari et al.). These materials provide detailed
information, maps, and descriptions on which to assess a fact-based hypothetical mining
scenario.

EPA Response: Comment noted; no change required.

Alaska Oil and Gas Association (Doc. #5485)

2.36

In addition, EPA’s revised draft assessment continues to disregard the best available science,
repeatedly relying on information selected by organizations that openly oppose mineral
development. In an effort to evaluate the projects they are exploring, private companies are
the largest producers of scientific data. The Pebble Partnership alone has invested over $120
million in environmental and socioeconomic studies, ranging from studies on air, water
quality, hydrology, and noise to cultural resources and traditional knowledge. More than 50
consulting firms and more than 500 scientists from Alaska and around the world have worked
on data collection for the Pebble project. EPA, however, used very little of this information
for the assessment. The EPA’s preemptive action to judge a project before all the data is
collected and evaluated is a disservice to the public process and will undoubtedly discourage
companies from investing in prospective scientific activities.

EPA Response: See response to Comment 1.11.

The Pebble Limited Partnership (Doc. #5535)

2.37

USEPA no longer refers to the assessment as a watershed assessment (which it never was)
and refers to the work simply as an ‘assessment.” The reorganization of the work presented in
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the Assessment does not improve consistency with the EPA’s ecological risk assessment
(ERA) methodology. The Assessment claims to be an ERA (pg 2-1), but that type of analysis
is reflected neither in its title, nor in its methodology.

EPA Response: See response to Comment 2.17.

Kachemak Bay Conservation Society (Doc. #1118)

2.38

I believe that this assessment needs to consider all impacts associated with future large-scale
mining in the Bristol Bay watershed, including:

e The development of a deep-water port.

e The development of a large-capacity, electricity-generating power plant(s) to power the
mine and the port.

e In addition to the possible 45 square mile industrial footprint, the effects of induced
development from this large-scale mining in the region needs to be addressed.

e The assessment considers risks from routine operation of a mine designed using modern
conventional mitigation practices and technologies and with no significant human or
engineering failures. We believe that human and engineering failures should be
addressed.

e | think that the loss of habitat scenarios around the hydrologic drawdown zones around
each mine pit scenarios need to be estimated.

e | would like more information regarding the possibility and the results that change of
mine ownership would have in the future.

EPA Response: We agree that the development of a large-scale porphyry copper mine
could have many other significant effects in the region, as well as effects beyond the
region, in addition to those evaluated in the assessment. Thus, in many cases the
assessment provides a conservative estimate of potential impacts. The scope of the
assessment is clearly stated in Chapter 2.

Natural Resources Defense Council (Doc. #5378)

2.39

The scope, purpose, and structure of the document have been made clearer. The 2013
Assessment describes and explains the nature and purpose of an Ecological Risk Assessment
(ERA), and its organization is consistent with Ecological Risk Assessment guidance. It
articulates clearly the purpose of the ERA as a tool to inform environmental decision making,
citing routine use of the ERA process to evaluate potential impacts when considering
management decisions. It states up front that risk assessors, among others, determine the
topical, spatial, and temporal scope needed, within which the ERA considers the potential
effects of an activity. It also details the applications in which the assessment will be useful to
risk managers such as scientists, resource managers, regulatory agencies, and other interested
stakeholders.

The limitations of the assessment are discussed and the sources and methods used are clearly
presented. The 2013 Assessment details the high level of interest concerning the impacts of
potential large-scale mine development on the watershed’s ecological resources, and is clear
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about the role of the assessment as a resource for interested stakeholders, members of the
public, scientists and resource managers evaluating future projects, and future environmental
assessments conducted under the National Environmental Policy Act. It also makes clear that
the ERA focuses on a limited set of sources, stressors, and endpoints based on decision-
maker needs, rather than the full set of factors that could be associated with the development
of large-scale mining. This revised assessment includes risk evaluations for a broader range
of biological and cultural resources, including resident fish species, aquatic invertebrates,
wildlife and Alaska native cultures.

The focus of the assessment is on impacts to salmon, which is appropriate given the strong
scientific understanding of salmon biology and their environmental requirements.

EPA Response: Comment noted; no change required.

World Wildlife Fund, Arctic Field Program (Doc. #5537)

2.40  Expand studies on the potential impacts of the planned mine on avian life in this region. The
coastal fringe of Bristol Bay, including eelgrass beds, extensive coastal lagoons, deltas,
wetlands and estuaries, supports an abundance and diversity of waterfowl in the region.
According to the National Audubon Society, there may be no place else on Earth so
important to millions of birds from so many different continents as Bristol Bay. Four
migratory flyways overlap here, with birds from Africa, Asia, North America, South America
and the Central Pacific Islands, all migrating to and from the region.

EPA Response: Potential direct effects on waterfowl are acknowledged in the
assessment, but full consideration of this topic is outside the scope of the assessment. See
response to Comment 2.38.

National Parks Conservation Association (Doc. #5558)

2.41  We understand that the EPA initially chose to focus the Assessment’s scope of analysis on
resources outside of designated conservation units. However, the fish, wildlife, waters, and
high quality connectivity of natural processes within this landscape do not recognize property
boundaries. Likewise, this “Assessment of Potential Mining Impacts of Salmon Ecosystems
of Bristol Bay” should not stop at our national park boundaries. The revised Assessment
identifies three mine prospects in the Chulitna River valley upstream of Lake Clark National
Park and Preserve. Therefore, it is especially important for the EPA to assess potential
impacts to park resources and to apply protective measures for the Chulitna watershed that
will ensure surface and groundwater flowing into our national park and to downstream
communities remains unimpaired by mining operations and waste disposal.

EPA Response: The assessment did not exclude parks or other protected areas, but it
focuses on the two Bristol Bay watersheds most likely to be impacted by mining—which
is in part because these watersheds do not contain as many protected areas as other
Bristol Bay watersheds (as illustrated in Figure 2-3).

North Coast Rivers Alliance (Doc. #5061)

2.42  The Scope of the Assessment is too narrow.
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2.43

EPA states that the Assessment is intended to “determine the significance of Bristol Bay’s
ecological resources and evaluate the impacts of large-scale mining in these resources.”
Assessment ES-1. This is an appropriate objective for EPA’s review and analysis. However,
as written the Assessment falls short of this objective.

First, the Assessment is limited to examining the effect of mining on fisheries and water
quality, and considers the effects of mining on other wildlife, and on Alaska Natives, “only as
affected by changes in salmonid fisheries.” Assessment ES-2. Because the Assessment
focuses only on mining’s effects on salmon, it ignores its impacts on other wildlife. Yet
wildlife other than fish is surely an “ecological resource” of Bristol Bay, and would be
directly affected by mining and its accompanying development. For example, mines would
initially require an estimated 86 mile transportation corridor, including a gravel road and four
pipelines. Assessment ES-10. Roads and pipelines harm wildlife by: disrupting migration,
nesting and foraging; degrading and fragmenting habitat; disturbing watershed flow and
drainage; causing leaks of oil and other contaminants; triggering soil erosion and stream
sedimentation; creating noise and night-time glare; and killing and injuring wildlife through
collisions with trucks and other vehicles. Yet the Assessment neglects to even mention these
effects.

Second, the Assessment inexplicably excludes from its scope the additional development that
would be necessary to support the Pebble Mine, and the further secondary development that
the mine would induce. The Assessment states that it does not consider the “impacts of the
one or more large-capacity, electricity-generating power plants that would be required to
power the mine and the port. It also does not assess the effects of induced development that
could result from large-scale mining in the region.” Assessment ES-4, emphasis added. The
Assessment also excludes from analysis a potential underground extension that would almost
double the size of the mine under even the largest scenario — and increase the size of the mine
under the smallest scenario almost fifty-fold. Assessment ES-10.

Because the Assessment ignores necessary and foreseeable development that the mine would
create, it greatly understates the impacts of mining on fisheries, on other ecological resources,
and on Alaska Native communities.

EPA Response: See response to Comment 2.38. We agree that other development
associated with mining (e.g., secondary development, generation and transmission of
electricity, port development) would have significant effects on the region’s resources,
but these issues are outside the scope of the current assessment.

EPA should also expand and correct its Assessment to analyze the effects of mining on all
Bristol Bay’s ecological resources and its Alaska Native communities. The Assessment
should be revised to discuss the potential impacts of the massive foreseeable development
that would accompany mining, such as power plants, a deep-water port on Cook Inlet,
support services for mine employees and their families, and the additional development that
increased access to the area would induce. EPA should also address the potential for major
human or engineering failures and their ecological consequences. In addition, EPA should
model worst-case scenario failures rather than blithely assuming that “conservative
estimates” provide an accurate picture of the effects of foreseeable accidents.
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Only by enlarging the scope of the Assessment in these ways can the document provide a full
picture of the disastrous foreseeable impacts of mining projects such as the Pebble Mine on
Bristol Bay and its tributary watersheds.

EPA Response: See responses to Comments 2.38 and 2.42.

Borell Consulting Services, LL C (Doc. #4095)

2.44

This Revised Draft is by definition arbitrary and capricious. It has been arbitrarily applied to
one project even though it has not been used previously; it has not utilized the public
comments raised with the original Assessment; it has not utilized the comments its own
review panel raised with the original Assessment; it has not considered the actual permitting
process that such a project must follow; EPA has used known Pebble opponents to provide
so-called peer review; and it has not considered the wealth of information which proves that
mining can be accomplished without adversely impacting adjacent fisheries.

EPA Response: We have considered all public and peer review comments submitted on
both the draft and revised assessment, and have documented our responses to each
comment in publicly available “response to comments” documents. EPA did not select
the peer reviewers and they represent a range of expertise and opinions (also see
response to Comment 2.46).

Kachemack Resource Institute (Doc. #9123)

2.45

The extensive draft review did not include enough sociological data regarding inevitable
developments of services for mining employees and families. These new residents will
expect to hunt and fish, educate children, draw permanent fund dividends and have the usual
array of recreational facilities.

EPA Response: We agree that these factors would contribute to the impacts that large-
scale mining would have in the region. However, as detailed in Chapter 2, these issues
were considered outside the scope of the current assessment. See response to Comment
2.38.

Northern Dynasty Minerals Ltd. (Doc. #3650)

2.46

This letter comments on the overall peer review process by stating that “EPA has ignored its
own peer review guidelines and failed to provide for an open and transparent peer review
process that keeps the public fully aware of the Panel’s activities. EPA has restricted access
to the Panel, ignoring the need to ensure that Panel members consider a range of
perspectives, data, and analysis from a wide variety of stakeholders.”

[Further details are provided in the comment letter.]

EPA Response: We disagree with this comment. The peer review process has followed
EPA guidelines and has been transparent. Most of the peer reviewers selected were
nominated by the public. Although we did not require peer reviewers to review all
public comments that were submitted, we did provide the reviewers access to all of
these comments so they could consult them as they wished. In addition, reviewers
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participated in a full day of public testimony at the peer review meeting, during which
they heard speakers that represented a range of perspectives.

Chapter 3: Region

Natural Resources Defense Council (Doc. #5378 and #5436)

3.1

3.2

The 2013 Assessment identifies the Bristol Bay watershed as pristine habitat that supports
diverse aquatic and terrestrial ecosystems, valuable commercial, recreational and subsistence
fisheries, and cultural resources dependent on the watershed’s productivity and beauty. The
watershed, which is characterized by highly interconnected surface and groundwater
resources, is virtually undeveloped — one of last remaining roadless areas in United States. In
addition to one of the world’s largest Chinook salmon fisheries, the Bristol Bay watershed is
the stronghold of the world’s largest wild sockeye salmon fishery: for the 1956-2005 period,
the watershed produced 46% of the global abundance of wild sockeye salmon. A recent
economic analysis valued the Bristol Bay fishery in 2010 at $1.5 billion. [Footnote: This
report, which is available at: http://fishermenforbristolbay.org/wp-content/uploads/2013/02/
CFBBISER-FINAL-REPORT-5-10-2013.pdf, was published after the 2013 Assessment and
should be reviewed and considered for the final Bristol Bay watershed assessment.] As EPA
correctly notes, the importance of the watershed for salmon “takes on even greater
significance when one considers the status and condition of Pacific salmon populations
throughout their native geographic distributions.” Pacific salmon have been eliminated from
large percentages of their historic range in the western United States and, where they persist,
their numbers and population viability are reduced. Evaluated on the basis of its salmon
fisheries alone, the Bristol Bay watershed is a valuable and irreplaceable resource and
sanctuary that the EPA correctly describes as a “significant resource of global conservation
value.”

EPA Response: Comment noted; no change required. We are aware of the report cited
in the comment, but have not included it in the assessment as it is outside the
assessment’s scope. Our valuation of the commercial fishery uses ex-vessel and
wholesale data reported by the State of Alaska, and does not consider the supply chain
multiplier impacts examined in the cited report.

The Bristol Bay watershed — and the salmonid, wildlife, and native communities that call it
home — exist in a rare and pristine state of self-sustainability, undisturbed by significant
human development. Large-scale human impacts are absent, and the watershed forms part of
one of the last remaining virtually roadless areas in the United States. Bristol Bay is home to
the largest sockeye salmon fishery in the world, supporting half of the world’s wild sockeye
salmon and generating $1.5 billion annually. [Footnote: Gunnar Knapp et al. 2013 (...) This
report was completed after publication of the second draft Watershed Assessment and should
be reviewed and considered in the final Watershed Assessment.] Approximately 70% of the
salmon returning to spawn are harvested, and the commercial salmon harvest has been
successfully regulated to maintain a sustainable fishery and, in turn, sustainable salmon-
based ecosystems. The Bristol Bay watershed, and its high quality commercial, recreational,
and subsistence fisheries, represent an aquatic resource of national — and global — importance.
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3.3

3.4

3.5

3.6

EPA Response: Comment noted; no change required.

(...) we reviewed EPA’s process for conducting this Assessment and applaud the agency for
thoroughly addressing the questions raised in response to the first draft by the peer review
panel, stakeholders, and members of the public. EPA has elicited extensive input, provided
open access and communication, and sought independent review, resulting in an Assessment
that is analytically rigorous and scientifically beyond reproach.

Specifically, EPA responded to public comment and peer review by supplementing its
analysis to include: (1) an additional mine scenario, (2) potential mitigation measures, (3) the
risks and unknowns attendant to projected climate change, (4) a strengthened analysis of the
complex and interconnected hydrology of the region, (5) impacts from “day-to-day”
operational risks, and (6) enhanced analysis of cumulative impacts. Each of these additions
contributes to the force of the analysis and lends additional support to the request for 404(c)
protection.

EPA Response: Comment noted; no change required.

An additional and acute risk of mining in Bristol Bay stems from the region’s diverse
hydrologic landscapes, which “shapes the quantity, quality, diversity, and distribution of
aquatic habitats throughout the watershed,” and creates a freshwater system that supports
multiple critical salmon life stages. As described more fully in Section I11.B.4 below, mining
would alter groundwater-surface water hydrology, nutrient processing, and export rates of
resources and materials for aquatic ecosystems downstream. The “inherent complexity” of
the region’s salmon-supporting hydrology means that hydrological models used to estimate
exposures are “inevitably simplifications.” It is therefore extremely difficult to identify and
control the potential range of impacts from mining, creating “one of the greatest sources of
uncertainty for the water quality risks.”

EPA Response: Comment noted; no change required.

Bristol Bay is unique, not for having developed into a deeply interconnected ecosystem, but
rather for the exceptional fact that this hydrology is still fully functional and has not been
disturbed by human activity. Overall physical habitat complexity in the Bristol Bay
watershed is higher than in many other systems supporting sockeye salmon populations. For
example, of 1,509 North Pacific Rim watersheds, the Kvichak River ranks third in physical
habitat complexity. Closely tied to this physical complexity is the biological
interconnectedness of Bristol Bay; salmon life-history variability fortifies ecological
productivity and stability for the region as a whole. These facts inspired requests by the
public and the peer-review panel for EPA to “[s]trengthen the assessment with additional
information to characterize the interconnectedness of groundwater and surface water and its
importance to fish habitat in the watersheds.” The requested analysis now forms part of
EPA’s revised Assessment and dramatically strengthens the call for 404(c) action.

EPA Response: Comment noted; no change required.

The physical environment in Alaska is projected to transform dramatically due to enhanced
variability of climate conditions in the coming decades and centuries. For this reason, and
particularly because a mine in Bristol Bay would require post-closure management in
perpetuity, the peer-review panel strongly urged EPA to more fully consider the broad range
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of impacts from climate change. EPA has done so and documents in its revised Assessment
how severely climate change could impact and undermine even the “best” mine site
structures, operations and maintenance, and, in turn, the salmon-dependent ecosystems as
well as the communities and wildlife that rely on these ecosystems.

Projected increases in temperature and precipitation from climate change in the Bristol Bay
region are expected to alter substantially the physical environment. Across the Bristol Bay
watershed, average temperature is projected to increase by approximately 4°C by the end of
the century, with winter temperature increasing the most. Precipitation is expected to rise by
30% across the watershed, for a total increase of approximately 250 mm annually. Annual
water surpluses are expected to increase 144 mm and 165 mm in the Nushagak and Kvichak
River watersheds, respectively, in the Bristol Bay watershed.

Climate change will likely result in modified snowpack and timing of snowmelt, a greater
chance for rain-on-snow events, and an increase in flooding. On their own, these climate
alterations will impact salmon fishery and populations. Without the additional stress of
development impacts, however, salmon may adapt, as they have to the already higher
Alaskan temperatures. If climate change is instead layered onto an ecosystem already bearing
the burden of (even the smallest) mine scenario, such resilience is doubtful. For example,
asynchrony in spawning timing helps buffer Bristol Bay salmon populations from climatic
events. The decline in physical and hydrological complexity that would result from mining,
described in more detail in Section 111.B.4 below, would therefore reduce salmon resistance
to the effects of climate change and further compound the mine’s unacceptable adverse
effects.

In addition, climate change may make the design of a compliant and safe facility that follows
operational best practices extremely difficult. The uncertainties already inherent in
developing a mine in a known climate have the potential to be dramatically magnified by
changing climate conditions. Risk-inducing uncertainty includes: (1) the stability of tailings
impoundments and other facilities in response to more variable and intense climate events;
(2) modeling potential flows for transport of contaminants away from the mining site during
both catastrophic and non-catastrophic releases; and (3) assessing the additional stress a more
variable and intense hydrologic system will have on ecosystems already stressed by normal
operational degradation of water quality and quantity. In the face of such uncertainty,
development of a mine in Bristol Bay capable of withstanding the long-term stability
challenges of a changing environment is, at best, unlikely.

EPA Response: Comment noted; no change required. Potential interactions between
climate change and large-scale mining are addressed in Box 14-2, but a complete
evaluation of the risks posed by large-scale mining in the face of a changing climate is
beyond the scope of this assessment.

Earthworks (Doc. #5556)

3.7 With as many as five new chapters, EPA clearly responds to peer review questions and
concerns on issues relative to the mine scenario, risk assessment, understanding the
hydrologic nature of the watershed, cumulative impacts for other mines and development and
long term impact of climate change. By doing so, EPA provides a more thorough
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understanding of Bristol Bay’s complex water system and notes that impacts from water use
and water treatment could have dramatic impacts on wetlands, fish spawning, and fish
rearing habitat. Finally, EPA clearly shows that in short and long term, climate change will
magnify these impacts, particularly when considering water and waste management in
perpetuity post-mine closure.

EPA Response: Comment noted; no change required.

T. Ouinn, Ph.D. (Doc. #7629)

3.8

My concerns are based on 1) the value of the fishery resources (the largest salmon run in the
world), 2) the dependence of salmon on high-quality habitat and water, and freedom from
human interference, 3) the highly sensitive nature of the region’s geology in terms of limited
buffering capacity, 4) the porosity of the soil and complexity of groundwater connections
between basins, 5) the dependence of the human and ecological community on the well-being
of the salmon, 6) the necessity of storing a vast quantity of toxic material in perpetuity in an
unreliable, earthen dam over porous substrate (...)

EPA Response: Comment noted; no change required.

S. Sorset (Doc. #5887)

3.9

Has there been any assessment of potential effects of mining operations on non-renewable
archaeological resources? Has there been any survey of these areas within the area of
potential effect for archaeological resources to make an adverse effect determination?

EPA Response: Comment noted. We acknowledge that there are culturally important
sites throughout the region (as evidenced by Chapter 22 of the PLP’s Environmental
Baseline Document), but our assessment does not include an identification or evaluation
of those sites.

The Pebble Limited Partnership (Doc. #5536)

3.10

Original Draft Location: Page: 15, Report Section Identification: Appendix A, Section 2.1,
Page 15, Excerpt: [blank].

Original Comment from State of Alaska: Snowpack is predominant source of water and there
is a water surplus in the Nushagak-Big River Hills physiographic region, which is a “wet”
climate class. Thus, downstream “dewatering” is less likely to be an issue. If permafrost
moves up into stored waste rock, then less groundwater flow through it. Handling of
snowpack and snow melt is important to impact assessment.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Pg 3-1 The same language
remains, indicating that the analysis is based on the questionable assumption that dewatering
IS an issue in a watershed with a wet climate classification.
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3.11

3.12

EPA Response: Analysis of flow modification is described in Chapter 7, where we
describe the importance of the flow regime and risks associated with deviations from
the flow regime to which local aquatic life may be adapted. Although the region may
indeed be “wet”, alterations to streamflow regime can have serious implications for
aquatic life, even in systems where water is abundant. We concur that snowpack and
snowmelt are important considerations for understanding regional hydrology. If
permafrost expanded into waste rock it could reduce groundwater flow, but permafrost
in the area is discontinuous so it is unclear whether or not permafrost would expand.

Missing Information Affects the Quality of the Assessment: The report is lacking critical
information on regional hydrogeology, local hydrogeology, groundwater and surface water
interaction. There are hundreds of references to groundwater in the report, and it is repeatedly
listed as a key factor in fish habitat and other wildlife habitat functions. Appendix H refers to
nearly 1,200 borings being made in the Pebble deposit, yet, hydrogeology within the pit and
Tailings Storage Facilities (TSFs) is not described in the document. The Pebble EBD presents
extensive regional and local studies conducted over multiple years which focus on water and
geological resources in the watershed area. It appears that the Assessment did not utilize the
environmental data presented in the EBD to attempt to address significant data gaps. This
lack of any presentation of actual or likely groundwater conditions within the hypothetical
mine scenario is a critical omission because of the repeatedly stated importance of
groundwater.

EPA Response: Surface water hydrology data from the Pebble Environmental Baseline
Document (EBD) were extensively used to model flows in the three streams draining the
Pebble site. Hydrology within the pit and tailings storage facilities (TSFs) are not
described by the EBD or by the assessment, because these structures do not exist. The
hydrology of the pit was assessed by estimating a cone of depression within which all
groundwater would be captured. This is a conservative assumption because some
groundwater is likely to escape. Groundwater hydrology below the TSFs was addressed
by assuming a reasonable flow rate under the dam given the permeability data
provided. Given the complexity of the geohydrology of the site and the complex effects
mining would have on geohydrology, we judged that numerically simulating
groundwater flow on the site during mining based on the borehole data was beyond the
scope of the assessment and would not necessarily result in less uncertainty than the
assumptions used in the assessment.

Original Draft Location: Page: 2.21, Section: Section 2.3.2, page 2-21, paragraph 5, Excerpt:
[blank].

Original Comment from Environ: Nushagak River is defined with “high base flow” — that is
incorrect, according to Figure 2-7B.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Pg 3-14, first paragraph; the
original language concerning high base flows remains unchanged, as does new Figure 3-10
pg. 3-17. Furthermore, no additional language has been added in this paragraph to discuss the
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3.13

3.14

apparent discrepancy noted by the commentator. The comment has therefore not been
addressed.

EPA Response: This section discusses the flow regime of regional rivers and focuses on
the comparison between peak flows and base flows for individual rivers. The lower
Nushagak and Kvichak Rivers, for instance, exhibit a more moderated flow regime
(higher base flows, lower peak flows) than more variable river systems. The figure
referenced in the comment (Figure 3-10 in the revised and final assessment) illustrates
that the difference between peak flow and base flow is lower for the Nushagak and
Kvichak Rivers compared to other regional rivers.

Page: 3-28, Section: 3.5 Water Chemistry.

Excerpt: The watersheds in the Pebble deposit area (Figure 2-5) are neutral to slightly acidic,
with low conductivity, hardness, dissolved solids, suspended solids, and dissolved organic
carbon (Table 3-4).

Technical Comment by ERM: Water chemistry data is only referenced from the PLP 2011
Environmental Baseline Document. No chemical data are presented, and the only data are
referred to as “elevated”, again with the PLP reference. Much of the Assessment is focused
on ecological effects of chemistry and the accurate baseline is not presented in this document.
Additionally, there is no comprehensive baseline data set presented for the Bristol Bay
Watershed, only the Mine project area. Predicting impacts without due consideration of
baseline conditions will result in non representative impacts being predicted.

Citations: PLP 2011 EBD.
General Subject Area: Water Chemistry Baseline.
Comment Category: Incomplete data set.

EPA Response: There is no comprehensive baseline water quality dataset for the entire
Nushagak and Kvichak River watersheds. Background water chemistry for the three
streams draining the Pebble deposit is included in Chapter 8 (e.g., see Table 8-10). This
material was included in both Chapter 3 (Section 3.5) and Chapter 8 of the revised
assessment; for clarity and to eliminate redundancy, it has been removed from Chapter
3 of the final assessment.

Page: 3-31, Section: 3.6 Water Temperature.

Excerpt: Water temperature data (PLP 2011: Appendix 15.1E, Attachment 1) indicate
significant spatial variability in thermal regimes.

Technical Comment from ERM: Baseline water temperature data are only referenced from the
2011 PLPEBD. No new data are presented, and broader BBWA-wide data are not presented.

Citations: PLP 2011 EBD.
General Subject Area: Water Temperature Baseline.

Comment Category: Incomplete data set.
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3.15

3.16

EPA Response: PLP EBD data were cited to illustrate the concept that water
temperature regimes can be spatially variable. No change required.

Original Draft Location: Page: 4.38, Section: Section 4.4, p.4-38, Box 4-3, Excerpt: [blank].

Original Comment from Environ: The overall intent of this box is not clear and seemingly
contradictory. The summary in box 4-3 describes local faults (near Lake Clark and in the
Iliamna Lake) and the known activity on those faults, indicating that activity on major faults
has been minimal and that smaller faults in the area have “very limited capability to produce
damaging earthquakes”. However, the next paragraph discusses, in general terms,
unpredictable “floating earthquakes” and stress induced earthquakes. Then, the conclusion
highlights that in the Bristol Bay area there is a significant amount of uncertainty in (1)
interpreting seismicity (i.e., the general frequency and distribution of earthquakes) and (2)
identifying fault locations and extents.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Discussion is now part of the
text but remains essentially unchanged. It continues to be contradictory. The risk of
earthquakes in the project area is not accurately depicted.

EPA Response: The text in Box 4-3 is included in Section 3.6 of the revised assessment.
This text describes the existing conditions in the Pebble area and the uncertainty
associated with estimating seismic hazards based on current data. Floating earthquakes
and stress induced earthquakes would likely be smaller than those produced by large
faults.

Original Draft Location: Page: 4.38, Section: Box 4-3.

Excerpt: Interpreting the seismicity in the Bristol Bay area is difficult because of the
remoteness of the area for study, lack of historical records on seismicity, and complex
bedrock geology that is overlain by multiple episodes of glacial activity. Thus, there is a high
degree of uncertainty in determining the location and extent of faults, their capability to
produce earthquakes, whether these or other geologic features have been the source of past
earthquakes, and whether they have a realistic potential for producing future earthquakes.

Original Comment from Knight Piesold: The summary discounts the previously stated
studies, and illustrates a seeming tendency to discount the science that doesn’t suit the biased
perspective that is promoted in many areas of the EPA document.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Pg 3.35 paragraph 3 - The
same statements have been retained.

EPA Response: The statement does not dismiss the previously cited reports, but
qualifies the confidence that a reader should place in the conclusions of those reports.
No change required.
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3.17

3.18

Original Draft Location: Page: 4.44, Section: Section 4.4.2.1, p. 4-44 (PDF p.133), Excerpt:
[blank].

Original Comment from Environ: This table is very short, and based on the data in Figure 4-
11 (p. 4-42 [PDF p.131]), does not include the 5.1 to 6.0 magnitude earthquakes to the north
and south of the Pebble Deposit location.

Based on the context in which this table is cited through section 4, the purpose of this table
seems to be to show the range of earthquakes that can occur in Alaska as well as in the Lake
Clark area. Although there is a note at the bottom of the table indicating that smaller
earthquakes do occur in the Lake Clark area (near the Pebble Deposit site), it may be useful
to list a few of these earthquake events through time to make this point more clear.
Otherwise, this table only shows large earthquakes relatively far away from the site, which is
misleading. It would also be helpful to include the 5.1 to 6 magnitude earthquakes to the
north and south of the Pebble Deposit location.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: The same table remains in
Chapter 3, and therefore continues to contribute to fundamental bias in the analysis.

EPA Response: The table provides information on the distance to and depth of large
earthquakes in Alaska, as well as the largest recorded earthquakes near the Pebble
deposit area (within approximately 60 km). The magnitude 5.1 to 6 earthquakes
referenced in the comment were more than 100 km from the Pebble site. No change
required.

Original Draft Location: Page: 4.44, Section: Report Section Identification: Chapter 4.4.2.1,
Excerpt: [blank].

Original Comment from State of Alaska: Comment: In Table 4-7, EPA lists examples of
earthquakes in Alaska ranging from a magnitude 3.0, located 122 km from the project, to the
Great Alaska Earthquake of 1964, a magnitude 9.2 located 469 km from the project. The
nearest earthquake listed is a magnitude 4.3, located 30km from the project. A note on the
table states, “...earthquakes in the range of magnitudes 2.5 to 3.6 occur regularly in the Lake
Clark area...)”. The earthquakes listed by EPA in relation to the Pebble deposit are
technically insignificant. National guidelines for incident reporting for dams do not require
reporting for earthquakes less than 5.0 within 24 km of the project site, or for earthquakes
greater than 8.5 more than 102 km from the site.

Recommended Change: Comment Reference: Section 9 of “Guidelines for Reporting the
Performance of Dams”, National Performance of Dams Program, Stanford University, 1994.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Table 3.5 The table retains the
same earthquakes as the previous one without additional discussion. The comment has not
been addressed.
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EPA Response: These earthquakes provide the seismic context for the area of the mine
facilities. No change required.

3.19 Original Draft Location: Page: 2.25, Section: Report Section Identification: 2.3.5 Ecosystem
Integrity, Excerpt: [blank].

Original Comment from State of Alaska: Comment: The document states “ the primary
human manipulation of the Bristol Bay ecosystem is the marine harvest of approximately
70% of salmon returning to spawn” This level of harvest of a salmon resource suggests there
is substantial opportunity to mitigate minor or temporary impacts from other human
activities. The document goes into lengthy details of a perceived impact from a hypothetical
mine using numerous assumptions but ignores the current impact to the salmon resource from
the excessive by-catch by the marine commercial fishing industry. The document fails to
adequately address the already significant impact to the salmon resource by human activities
and that the marine harvest could be manipulated to increase uses for subsistence users.

Recommended Change: Recommended Change: The document could address the substantial
opportunity to manage and mitigate minor or temporary losses in salmon resources by
actively managing the marine harvest to increase the availability of the resources to
subsistence users as is already being done to account for excessive by-catch and other
impacts.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: pg 3-36 first full paragraph —
the language in this paragraph remains the same with no acknowledgement of the comment.
Comment has not been addressed.

EPA Response: The possibility of mitigating potential mining impacts via management
of salmon harvests is mentioned in Box 7-2, and discussed in greater detail in Appendix
J. No change is needed in the problem formulation section of the assessment (Chapters
1 through 6).

3.20 Original Draft Location: Page: 1.2, Section: Section 1, page 1-2, paragraph 3, 5th sentence,
Excerpt: [blank].

Original Comment from Environ: The report states that a comparative analysis of a
watershed that currently supports both surface mine operations and salmon fisheries was
conducted using the Fraser River in British Columbia. However, the O’Neal and Woody
report concludes that: “Given their distinct physical and biological nature, as well as vastly
higher levels of urbanization and industrialization in the Fraser River basin relative to the
Bristol Bay basin, recent comparisons between the two watershed are suspect.” There are
several additional reasons why a comparison of the two watersheds and impacts on fisheries
are not useful. The Fraser River basin is impacted by large populations centers (Vancouver
and Victoria); and the basin is much larger than Bristol Bay (238,000 km? and 92,000 km?,
respectively). The Fraser River basin is impacted by a high degree of industrialization,
including forestry, agriculture, two large hydroelectric projects, in addition to mining. The
basin’s water quality is extremely impacted with over 200 contaminants documented in the
basin. Clearly the cumulative impacts of development in the Fraser River basin far exceed the
types and number of impacts conceivably projected for the Bristol Bay basin.
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Recommended Change: Comment reference: Feddema, J. J. 2005. A revised Thornthwaite-
type global climate classification. Physical Geography 26:442-466.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Comment still stands.
Comparison with the Fraser River is inappropriate for several reasons.

EPA Response: We agree, which is why we state that the Fraser River is a poor
analogue for mining in the Bristol Bay watershed (Box 8-4).

E. S. Gottlieb (Doc. #0200)

3.21

3.22

From my perspective mining practices HAVE THE POTENTIAL to greatly perturb the
functionality of the ecosystem in the event of failure(s) of mining infrastructure. Because the
risk of natural events (e.g., earthquakes, mass wasting events) that would contribute to
failure(s) of said infrastructure is difficult to assess and cannot be altered, a proactive risk
management strategy for allowing mining to operate within the watersheds would be one that
does not allow the possibility of TSF failures. Bottom line, if the mining industry wants the
resource in Pebble, they need to develop new technologies that do not significantly alter the
land surface.

EPA Response: Comment noted; no change required.

For millennia, the salmon ecosystem in Bristol Bay has been functionally resilient to
naturally occurring landscape changes and climate variability that have affected the region.
The area is at a convergent margin and is rainy. Earthquakes and heavy storms, both of which
individually and jointly can contribute to mass wasting events that increase sediment load in
watersheds, have been a part of this natural range of variability which characterizes the
ecosystem.

The siting of a large mining operation in the area would create an environment that is
drastically different than what has existed in the past. In the event of a natural episode of
mass wasting that incorporated one or multiple TSF’s it seems highly likely that the effects
on water chemistry and turbidity would greatly exceed the natural range of variability. Thus
the risk, although low frequency in nature, likely involves extreme consequences for the
system, which is UNACCEPTABLE.

EPA Response: Comment noted; no change required.

Bristol Bay Native Corporation (Doc. #5438)

3.23

In response to peer review requests, the Revised Assessment better characterizes and
discusses seasonal hydrologic processes, seasonal flow variations, and how global climate
change will influence these hydrologic processes and rates. The Revised Assessment then
properly utilizes modeling to evaluate the expected impacts of combined pressures from
seasonal climate and flow variability and mine development on the fragile watershed
ecosystem. While EPA admits its modeling technique is limited, it notes that climate change
and seasonal variation impacts during salmon migration events will likely intensify any
effects caused by large-scale mining. BBNC agrees with this additional analysis, as limited as
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3.24

it admittedly is, as a means of acknowledging, if not fully quantifying, additional and
compounding impacts from large-scale mining on the Bristol Bay Watershed.

EPA Response: Comment noted; no change required.

The Revised Assessment is improved in that it includes more scientific information
concerning Bristol Bay fisheries and aquatic habitat. The following are a few examples. The
Revised Assessment contains:

e Considerably more discussion of the importance of the upper Bristol Bay watershed
stream reaches as rearing habitat for several species of commercially important and
subsistence fishes (...)

EPA Response: Comment noted; no change required.

National Parks Conservation Association (Doc. #5558)

3.25

Hydrologic connections between the Pebble Mine prospect and the Chulitna and Lake Clark
watersheds remain unclear. Please study the area’s groundwater and surface water hydrology.

EPA Response: Comment noted. Detailed study of the hydrologic connections between
the Pebble deposit and the Chulitna and Lake Clark watersheds is outside the scope of
the current assessment.

Alaska Conservation Foundation (Doc. #6803)

3.26

In addition to impacts from development, the peer review panel strongly urged EPA to more
fully consider the broad range of impacts from climate change, particularly in light of post-
mine closure management in perpetuity. Climate change projection show an average
temperature increase of 4 degrees C by the end of the century, with precipitation increasing
by 30% annually and a total of nearly 270 mm of precipitation (3-44). On their own these
changes will impact the salmon fishery and populations. Without development impacts
salmon might adapt to changing conditions. However, adding climate change to mine
assessment scenarios raises critical questions concerning water management and treatment,
tailings storage risks, pipeline and road or culvert failures beyond the life of the mine post
closure in perpetuity.

EPA Response: Comment noted; no change required.

Alaska Department of Natural Resources (Doc. #5487)

3.27

While EPA acknowledges the uncertainties, there is no way to interpret how they affect the
conclusions. Given that the entire Bristol Bay area has not been extensively monitored or
mapped, the base information on which to build models is speculative. Attributes for over
65,000 stream and river reaches in the Nushagak and Kvichak River watersheds were
estimated from a USGS database, including such fundamental attributes as flow, gradients,
and extent of lowlands which in turn are the basis for fish habitat suitability. It appears that
EPA has modified standard methods of determining some key physiographic and hydrologic
attributes based on the limitations of the data and then proceeds to use the information to
determine habitat suitability. Habitat suitability is a surrogate for populations of salmon since
EPA acknowledges the limitations of population data.
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3.28

3.29

EPA Response: Lacking an existing classification of stream and river characteristics in
the study watersheds, we provide these summaries to better inform the reader of the
region’s geomorphic and hydrologic context. We acknowledge that this information
provides a coarse estimate of habitat suitability and would be significantly strengthened
by more detailed Intrinsic Potential modeling or other verified habitat modeling
approaches. Nonetheless, this coarse-scale analysis provides a useful context to better
inform readers unfamiliar with the landscape, and was included to respond to
comments on the original draft assessment from peer reviewers and the public.

(...) the revised Assessment uses temperature data collected by PLP to support conclusions
that stream temperatures are moderated by cooler groundwater inflow, and inappropriately
assesses regional environmental risk and impact through inference of a site-specific model of
pit drawdown.

EPA Response: PLP data are cited to illustrate the potential for surface water
temperature moderation from groundwater inflow, which can include warmer winter
temperature moderating effects. The pit drawdown is used to estimate changes to the
water balance of the mine infrastructure, including water demands and water releases.
The implications of the water balance are propagated downstream until moderated by
unaltered flows from tributaries, groundwater and other sources.

The revised Assessment also discusses the additional potential impacts from climate change.
EPA is still grappling with how to incorporate climate change into the NEPA process, much
less in a speculative ecological risk assessment.

EPA Response: Comment noted; no change required.

S. L. O’Neal (Doc. #5528)

3.30

3.31

P. 3-24: “Salmon also use small streams in the Bristol Bay region for spawning and rearing,
but use of these habitats may be constrained by shallow depths, insufficient flow to allow
passage, the unavailability of open water in winter, or other limitations related to stream
size.”

In fact, headwater habitats are heavily exploited particularly by coho salmon (75% of
headwater streams evaluated) and resident fishes including Dolly Varden (96% of
headwaters). [Woody and O’Neal 2010]

EPA Response: We acknowledge that salmon and resident fish use very small streams
in the study area and emphasize the ecological importance of these headwater habitats
for both direct and indirect contributions to fish populations. However, this does not
mean that there are no limitations to use.

P. 3-25: *Of the Pacific salmon species, coho salmon are most likely to use small streams for
spawning and rearing, and have been observed in many of the smaller streams near the
Pebble and other deposits.”

Replace ‘many’ with either ‘most’ or 75%.
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3.32

3.33

3.34

EPA Response: Given the high density of very small streams and the uncertainty

associated with any survey that is not a complete census of all streams, we feel it is
premature to assign a specific proportion to this estimate.

P. 3-26: “This threshold was used to identify two classes:

e Less than 5% flatland in lowland, indicating reaches are constrained and not floodplain
prone.

e At least 5% flatland in lowland, indicating reaches are unconstrained and floodplain
prone.”

Include citations for the 5% cutoff defining floodplains.

EPA Response: There is no published precedent for this criterion. This value was
selected based upon visual inspection of cutoff values that best distinguished
constrained and unconstrained valley settings, as interpreted from aerial photos and
maps.

P. 3-28: “However, as would be expected for a metalliferous site, levels of sulfate and some
metals (copper, molybdenum, nickel, and zinc) are elevated, particularly in the South Fork
Koktuli River.”

Define “elevated” and/or include actual values.

EPA Response: See response to Comment 3.13.

P. 3-36: “No hatchery fish are reared or released in the Bristol Bay watershed, whereas
approximately 5 billion hatchery-reared juvenile salmon are released annually across the
North Pacific (Irvine et al. 2009).”

As stated in general comments above, it is worthwhile to note here that hatchery fish impose
significant negative impacts on wild fish. [Rand et al. 2012a and 2012b]

EPA Response: Clarification of this point has been added to the last paragraph of
Section 3.7 in the final assessment.

lliamna Village Council (Doc. #5784)

3.35

An important additional feature of the Bristol Bay region is its closeness to several geologic
faults that are the potential for the occurrence of major and minor earthquakes in the future.
The proposed mine is close to the Lake Clark Fault, a 135-mile long tectonic zone, and 125
miles north of the site of the most powerful earthquake in the history of North America (in
1964).

EPA Response: Doc. #5837 rescinded this comment; no change required.

Northern Dynasty Minerals Ltd. (Doc. #3650)

3.36

Geosyntec Section: 6.2

2012 Geosyntec Comment: The seismic analysis provided in the 2012 Assessment is biased
by unsupported hypothetical faults rather than relying on the substantial geological,
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3.37

geophysical and seismological evidence of the seismic environment in the vicinity of the
Pebble Project.

How 2013 Assessment Responds to Comment: Box 4-3 of the 2012 Assessment has become
Section 3.6, Seismicity, in the 2013 Assessment, with the language largely unchanged.

3-35 “Although there is no evidence that the Lake Clark Fault extends closer than 16 km to
the Pebble deposit, and there is no evidence of a continuous link between the Lake Clark
Fault and the northeast-trending faults at the mine site, mapping the extent of subsurface
faults over long, remote distances is difficult and has a high level of uncertainty.”

3-35 “Large earthquakes have return periods of hundreds to thousands of years, so there may
be no recorded or anecdotal evidence of the largest earthquakes on which to base future
predictions.”

Discussion on Adequacy of 2013 Response: Geosyntec’s 2012 comments remain unchanged.
The statements in the 2013 Assessment do not serve to quantify risks, but rather to raise
alarm and bias the assessment. Certainly mapping faults and interpreting the geologic record
is challenging. That is why the project should be designed based on appropriate design
techniques and based on the best available knowledge of seismology, geology, and
engineering.

EPA Response: The assessment accurately describes the state of knowledge and the
uncertainties concerning the locations of faults. No change required.

Geosyntec Section: 6.2

2012 Geosyntec Comment: While the seismic discussion in the three boxes (Box 4-3, 4-5 and
4- 6) in the 2012 Assessment is extensive, the references within the main text of the report
are limited and very general. It appears that while the text in the boxes is intended to alarm
the reader, the authors of the 2012 Assessment are not certain how to incorporate the actual
seismic risk into their analyses, and hence they choose not to.

How 2013 Assessment Responds to Comment: Other than moving Box 4-3 into the main body
of the text (Section 3.6), the 2013 Assessment does not make any new attempts to incorporate
the actual seismic risk into their analyses.

Discussion on Adequacy of 2013 Response: Geosyntec’s 2012 comments remain unchanged.
The authors of the 2013 Assessment are not certain how to incorporate the actual seismic risk
into their analyses, and hence they choose not to.

EPA Response: See response to Comment 3.36.

C. Borbridge (Doc. #5066)

3.38

Given the potential impact in the future, more comment is needed on the seismic activity on
the proposed mining area. Very minimal study was performed by the Pebble group. More
study is needed on the seismic activity in the proposed mining district and the effects of
seismic events on earthen dams that are built with mining tailings. This is especially critical
when people sometimes describe the effect of a significant earthquake as “liquefying” the
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ground. What effect would a significant earthquake have on what is essentially a massive
earthen structure.

EPA Response: Comment noted; no change required.

Musicians United to Protect Bristol Bay (Doc. #5542)

3.39 Tosay Alaska is earthquake prone would be a serious understatement. The 1964 “Great
Alaskan Earthquake,” with a magnitude of 9.2, was the most powerful recorded earthquake in
North American history, and the second most powerful ever recorded in the world. There
were 123 known dead, and stunning damage across south central Alaska.

Last week, | was in the town of Seldovia on Alaska’s Katchemak Bay. Before the 1964
earthquake, Seldovia was a prosperous cannery town with some 2,000 permanent residents.
When the earthquake hit, the ground level rose permanently six feet, and the resulting higher
tides wiped out virtually every waterfront business, including the canneries.

Today, one resident told me, Seldovia is dying. The permanent population has dropped to
under 250 people. The school, which once had almost that many students, now has only 40.

If the sockeye salmon fishery on Bristol Bay is destroyed, this is what the future of that area
may well look like.

Seldovia is less than 150 air miles from the proposed site of the Pebble Mine. The 1964
“Great American Earthquake” caused serious damage as far away as Seattle and Portland.

To even consider building one — let alone three — tailings ponds with up to 10 billion gallons
of highly toxic sludge in an earthquake zone verges on shear madness.

EPA Response: Comment noted; no change required.

Ground Truth Trekking (Doc. #3928)

3.40 Published geological evidence (Haeussler & Salturs, 2004) strongly suggests the Lake Clark
Fault passes less than 16km from the prospect.

Section 3.6 states: “Recent studies by USGS reinterpreted the position of the Lake Clark
Fault further to the northwest, potentially bringing it as close as 16 km to the Pebble deposit
(Haeussler and Saltus 2004). Haeussler and Saltus (2004) acknowledge that the fault could
extend closer than 16 km, but data are not available to support this interpretation.”

This mischaracterizes Haeussler and Saltus’s 2004 publication. Haeussler & Saltus actually
present evidence that the Lake Clark Fault likely continues towards the prospect area, and
comes much closer than 16 km.

Their mapping traces the Lake Clark Fault to a location near the west end of Lake Clark,
using aeromagnetic data which at the time of the publication did not extend further west.
Their mapping (see Figure 1) shows the fault in-line with the Pebble deposit, with substantial
(26 km) offset at the limit of mapping. Given this large offset, the fault is very likely to
continue further southwest. The fault may curve and thus not intersect the mine prospect
directly, or it may transition into some other, currently undocumented fault system that has a
different orientation. Absent additional evidence, the most geologically probable scenario (a
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3.41

straight-line extension of known fault trace) puts the fault close to the proposed mine site,
likely within 5 km. Any of these scenarios brings the fault closer than 16 km.

The argument that there is no evidence for the fault coming closer was advanced in the
Pebble Baseline Document, but is in total discord with established geological knowledge, and
is not valid. The geological reasoning presented to support that argument was also in discord
with established geology, and lacked supporting evidence of any substance.

The possibility that the Lake Clark Fault may run much closer than 16 km to the site would
have substantial implications for the potential strength of shaking should there be an
earthquake. From Box 9.2 of the Watershed Assessment:

“Ghaffari et al. (2011) state that an MCE of magnitude 7.5 with 0.44g to 0.47g maximum
ground acceleration was used in the stability calculations for the tailings dam design.”

The ground acceleration values quoted here assume there is some distance between the fault
generating the earthquake and the mine facility. If in fact the fault is very near the mine site,
within a few kilometers then the shaking could be twice as strong as is used by Ghaffari et al.

We have several recommendations to improve the consideration of seismic hazards in the
Watershed Assessment:

e Request that the USGS clarify the evidence for the location of the Lake Clark Fault,
emphasizing a reasonable extrapolation of existing data. Both the original authors of the
2004 study (Peter Haeussler, Richard Saltus) remain active at the USGS.

e Restate the characterization of the Lake Clark Fault to clearly indicate it likely passes
closer than 16 km from the mine site.

e Request further analysis using aeromagnetic data that has become available since 2004 to
attempt to extend the mapped trace of the Lake Clark Fault. There is now public
aeromagnetic data for the area, but it has not been interpreted by tectonics experts.

EPA Response: We acknowledge that the Lake Clark fault could extend closer than 16
km from the Pebble deposit based on the evidence presented by Haeussler and Saltus
(2004). Given the limitations of the data and, as the comment indicates, the
uncertainties in predicting the attitude of the fault, further extrapolation of the fault
location and extent is not warranted.

“No [peer reviewed] evidence of Earthquakes in the last 1.8 MY™ is technically true and also
misleading.

The assessment states that there is no evidence of Earthquakes in the last 1.8 million years
along the Lake Clark Fault. This is technically accurate, but misleading.

There is no currently peer reviewed evidence suggesting earthquakes on the LCF in the last
1.8 million years. [Footnote: There is non-peer reviewed work suggesting possible seismic
activity along the north shore of Lake Iliamna within the last 10,000 years. This work is
currently being prepared for peer review. (http://www.groundtruthtrekking.org/static/uploads/
files/120907%20Preliminary%20Field%20Report.pdf8XIDm4/120907%20Preliminary%20F
ield%20Report.pdf! However, glaciation has destroyed most geomorphic evidence younger
than roughly 11,000 years old. Even if there was an abundance of Quaternary earthquakes
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between 11,000 BCE and 1.8 million years BCE, we would not expect to see evidence of
them. This was pointed out by Dr. Peter Haeussler at the recent Keystone dialogue.
[Footnote: Relevant comments at roughly 43 minutes:
http://www.youtube.com/watch?v=T9tD35mqab8]

A more accurate characterization of the state-of-knowledge might be:

“There is no currently published evidence of earthquakes within the Holocene Era (last
10,000 years) in the area. Glaciations have erased most surface evidence previous to this
period. The seismic history of the area back to 1.8 million years has not been determined, and
likely cannot be, due to lack of evidence. Although displacement of up to 26 km has been
identified on the Lake Clark fault since the Eocene, (Haeussler & Saltus), the degree of
seismicity associated with this motion is unknown. The activity level of the fault from 10,000
years ago to 1.8 million years ago is likely impossible to determine.”

EPA Response: The comment provides accurate supporting evidence for the statement
made in the assessment. This point has been further explained in the final assessment
text.

J. L. Hallock, Jr. (Doc. #2889)

3.42

I think the Draft Assessment is thorough and well done for the most part — providing a
generally sound basis for analyzing potential mine development in the region. I do think
some of the risks and consequences listed in Table ES-4 may be optimistic in some cases.

However, the almost complete lack of discussion of how seismicity and volcanism might
interact with the scenarios for mining facilities to affect the risk for impact is quite surprising.
The Pebble Deposit is located in a zone of active seismicity and volcanism - very close to the
limit of damage from the Great Alaskan Earthquake of 1964, and closer still to the Aleutian
Arc of historically active volcanoes (Mt. Redoubt, Mt. Katmai/Novarupta caldera region, Mt.
Iliamna, Augustine, Mt. Spurr and Crater Peak). In fact, this is one of the most seismically
active areas on the globe. Mt Redoubt has erupted twice since 1990, and Crater Peak has
erupted regularly 15 times in the last 500 years — including 1953. The 1912 eruption of
Novarupta was the largest eruption of the 20" century, and surpassed the Krakatoa event of
the late 1800s.

Several geologic faults occur in the vicinity of the Pebble Deposit — the Lake Clark Fault, the
Castle Mountain Fault, the Bruin Bay Fault, and potentially others (note the 7.9 Denali quake
of 2002 was supposedly located on a previously unknown fault). It appears the fault system
in the area has not been extensively evaluated. The most significant seismic feature of the
general area is the Aleutian Trench subduction zone (Alaska-Aleutian Megathrust) — on
which the 1964 quake was centered. According to records of the Alaska Earthquake
Information Center, 100s (or more) of at least small earthquakes occur relatively close to the
Pebble Deposit each year— with a number over 5-6 ML (AEIC 2013). The Uniform Building
Code map of seismic hazards shows that part of the area of assessment is in a zone of
moderate risk of earthquakes, and part is in a zone of high risk (Combellick 1985). Over the
20-80 year life of the active mine and the perpetual period of tailings storage and leachate
collection and treatment subsequent, the probability of several earthquakes occurring close
enough to the mine area to cause appreciable shaking should be considered essentially one.
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The Great Alaskan Earthquake of 1964 was the second most powerful earthquake ever
recorded — at 9.2 ML. Its associated zone of deformation was enormous — extending close to
the area of the Pebble Deposit, possibly including the eastern portion of lliamna Lake. That
quake had an estimated recurrence interval of approximately 800-1200 years (Plafker 1969).
The next quake of that magnitude could potentially occur closer to abandoned mine facilities
and tailings impoundments. Alaska reported has a magnitude 8 earthquake every 13 years or
so — and many are associated with this same megathrust system. Even if the acid producing
rocks are removed at some point (to where would that tremendous volume of material be
moved and disposed?), the remaining fine tailings would still subject spawning and rearing
areas to siltation in the event of a dam breach.

To compound these matters, the unconsolidated soils and surficial geology that predominate
in much of the area near the Pebble Deposit imply that any seismic waves moving through
the area will increase in amplitude and duration (essentially due to being slowed down) —
causing much greater shaking during an earthquake. While the existing topography in many
parts of the area watershed is largely flat or rolling hills and thus does not have many areas
prone to landslides, any structures built on top of the unconsolidated material would be at
significant risk. The tailings impoundment dams would be 90 and 209 meters tall, and
probably constructed largely of earthen material. This is basic earthquake science — areas of
similarly unconsolidated geology in California and elsewhere have been prone to the most
damage during earthquakes (e.g., Loma Prieta). This is also what was observed during the
Great 1964 earthquake (Plafker 1969). Such unconsolidated material is not only subject to
greater movement and instability when subject to seismic waves, it is more prone to
liquefaction (especially if moist or wet...) during this movement — often causing solid objects
placed on top of or anchored within it to sink or settle. The entire area where the access roads
and pipelines would be built just north of Iliamna Lake is made up of unconsolidated glacial
lacustrine and alluvial deposits.

The combination of significant seismic risk over time in combination with extensive
unconsolidated surficial geology seems to be a significant aspect of the existing environment
if one wishes to construct very large tailings impoundments, water treatment systems and
pipelines containing contaminated or hazardous material.

If at all possible, the potential risks posed to mine facilities posed by seismic and volcanic
hazards — both virtually certain to occur during the active life of the mine and thereafter —
should be dealt with more directly in the final Assessment. The draft assessment mentions
earthquakes occasionally, but the discussion of probability of failure of facilities is based
apparently only on the historical record of historical similar mines in a variety of areas. I
suggest that the probability of failure of certain facilities be revised to account for this, if at
all possible. In particular, the listed probability of failure of a tailings dam of 1 in 2,500 to 1
in 250,000 years seems to be a woeful underestimate for such a seismically active area with
unconsolidated geology. At the very least — there should be more discussion on the risk of
volcanic and seismic events during the course of active mine operation and subsequent
permanent tailings storage, monitoring, and water collection and treatment in this, the
existing environment. Statements by industry groups that the use of best engineering
practices will greatly reduce the risk of failure must be caveated by the fact that none of the
“similar” mines have tailings impoundments approaching the height of those proposed at
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Pebble (90 to 209 meters), and none are in areas with this level of seismicity. Has anyone
built a tailings impoundment of even 90 meters in height in a seismically active zone and
followed its performance over a period of 200 years?

I do not think it is adequate for a document summarizing the existing environment and risks
to it, to simply state that the risks of earthquakes have not been fully explored. If the
probabilities of failure listed cannot be revised to include seismic risks, then a much larger
caveat should be included. Perhaps the best estimates of earthquake hazards over time could
be listed separately. | think it would be reasonable to assume that the probabilities provided
in the Draft Assessment are potentially large underestimates of the real probabilities when
seismic and volcanic risks are included.

EPA Response: The tailings dam failure scenarios presented in the assessment could be
caused by a number of mechanisms, including a seismic event. This point has been
clarified in Chapter 9 of the final assessment.

Dr. J. D. Copp (Doc. #4321)

3.43

Flaw #1: Ignoring Reservoir Induced Seismicity

The Zipingpu disaster illustrates the factors contributing to Reservoir Induced Seismicity:
e Dam height over one hundred metres

e Dam stores at least 1 billion cubic metres

e Damis located in a fault zone.

The International Commission on Large Dams states that RIS is possible in reservoirs deeper
than 100 meters (328 feet). Zipingpu is 500 feet high. The largest tailings dam at Pebble
Mine is 740 feet and will hit the 100 meter depth when it’s less than half full. Like Zipingpu,
Pebble Mine tailings dams will store more than one million cubic meters. And again like
Zipingpu, Pebble Mine tailings dams are located in an active fault zone.

A large earthquake can cause liquefaction, where solid soil transforms into mush. The March
11, 2011, earthquake in Japan, for example, was accompanied by extensive liquefaction.
Alaska, like Japan, lies on the Ring of Fire and experiences 5,000 quakes per year. That plus
Reservoir Induced Seismicity to increase the probability of collapse of one or more Pebble
Mine earthen tailings dams.

Reservoir Induced Seismicity is a real phenomenon and well-represented in the geo-physical
literature. A simple Google search on “Reservoir Induced Seismicity” generates over fifty
pages. Dozens of cases have been documented. For example, filling the 300-m deep Nurek
Reservoir in Tadjikistan induced 1,800 earthquakes over a nine year period.

Given the size of the impoundments proposed for Pebble Mine and given the heightened
seismicity of the region, Reservoir Induced Seismicity is clearly a significant risk factor.
Ignoring it artificially distorts the assessment of risks posed by the Pebble Mine.

EPA Response: We agree that reservoir-induced seismicity occurs, and address the
issue in Section 3.6 of the revised assessment. It is one of many factors that must be
considered in the seismic risk analysis for design of the impoundments. At the Pebble
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deposit, seismic risk would be driven by the potential for earthquakes generated by
large regional fault systems, which would be larger than those generated by the
reservoirs.

L. Trasky (Doc. #5050)

3.44

The Pebble claims are located in a seismically active area and there is some evidence that it is
located on a fault. It is possible even likely that a very large earthquake in the next thousand
years could cause the saturated tailings to liquefy and slump into Talarik Creek or the Koktuli
River.

EPA Response: Comment noted; no change required.

V. Wilson, 111 (Doc. #5529)

3.45

While the Pebble Partnership, in their baseline scientific documents claim that the Lake Clark
Fault Line near the Pebble Prospect is currently inactive, | would like to point out the many
strong earthquakes that have occurred where they were previously thought to be of low-risk,
and where fault-lines were thought to have been inactive. According to the Washington
Post’s March 2012 story (at http://www.washingtonpost.com/national/health-science/seismic-
hazards-japan-earthquake-and-other-tectonic-surprises-challenge-scientific-
assumptions/2012/03/09/gIQA0V291R _story 1.html) there are a number of prominent
seismologists and geophysicists that note how strong devastating earthquakes, such as the
2008 earthquake in China’s Sichuan Province and 2004’s Indian Ocean earthquakes, were
not necessarily thought to have been in high earthquake prone-area’s. If there was to be a
strong earthquake at the Pebble Mine area which Pebble claim’s to be of low-risk at this
point, it could potentially have catastrophic consequences for the mine infrastructure and thus
fisheries, wildlife and indigenous cultures.

EPA Response: Comment noted; no change required.

E. Ginsburg (Doc. #9633)

3.46

The EPA report is a conservative estimate, and paints a bleak picture of the readily predicted
effects of mining in the watershed. But one of my parents” most significant experiences while
in Anchorage was the 1964 earthquake, currently ranked by the USGS as the second largest
in the world since 1900. The State of Alaska reports (http://seismic.alaska.gov/seismic_
hazards_earthquake_risk.html) that the state can expect an earthquake of magnitude 8 or
larger every 13 years, on average.

EPA Response: Comment noted; no change required.

World Wildlife Fund, Arctic Field Program (Doc. #5537)

3.47

Another improvement in this second draft Assessment is consideration of potential impacts
from climate change. The Bristol Bay Assessment’s peer review panel strongly urged EPA to
more fully consider the broad range of impacts from climate change. Climate change
projections show an average temperature increase of 4 degrees C by the end of the century,
with precipitation increasing by 30% annually and a total of nearly 270 mm of precipitation
(page 3-44 of the Assessment). A variety of detrimental impacts to salmon populations are
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anticipated. A report on how climate change may impact Alaska salmon populations shows
the response to climate change will differ among species, depending on their life cycle in
freshwater. Climate change may alter ocean entry timing for salmon, cause decreases in
summer stream flows and result in higher water temperatures. Rapid changes in climatic
conditions may not extirpate salmon, but they will impose greater stress on many stocks that
are adapted to present climatic conditions.[Bryant 2009]. The report concludes that “[The]
survival of sustainable populations will depend on the existing genetic diversity within and
among stocks, conservative harvest management, and habitat conservation.” In other words,
the diversity of salmonid populations is a critical feature contributing to their resilience to
climate change stressors. Construction of a massive mine and accompanying infrastructure at
the headwaters of the Nushagak and Kvichak watershed would significantly impact the
quality and quantity of available salmon spawning and rearing habitat, thereby diminishing
the very diversity that is critical for salmon to better withstand the stressors of climate
change.

EPA Response: Comment noted; no change required.

Other anthropogenically induced environmental changes may pose significant threats to
Bristol Bay salmon stocks and ecosystem. Ocean acidification, or the oceanic uptake of
anthropogenic carbon dioxide, is altering the seawater chemistry of the world’s oceans with
consequences for marine biota. While the potential impacts of ocean acidification are not
clearly understood, ongoing research has identified a wide variety of detrimental impacts to
marine species and systems.

EPA Response: We agree that ocean acidification could affect marine species including
Pacific salmon, but this assessment focuses on freshwater habitats. Consideration of
ocean acidification and potential effects on salmon populations is outside the scope of
the assessment as defined in Chapter 2.

Moore Geosciences, LLC (Doc. #2911)

3.49

The revised assessment has added a section on climate change and appropriately modeled
and estimated potential changes in temperature and precipitation in the region. The new
climate modeling results show that climate change is expected to be substantial in the region,
especially temperature, precipitation and snow melt timing. This makes designing a safe
facility (waste water treatment or tailings impoundments) extremely difficult.

There are three areas in the assessment where consideration of climate change has potential
to substantially increase the estimated risks associated with large-scale mining development.
The first is in the stability of tailings impoundments and other facilities in response to more
variable and intense climate events. The second is in modeling potential flows for transport
of contaminants away from the mining site during both catastrophic and non-catastrophic
releases. The third is in assessing the additional stress a more variable and intense hydrologic
system will have on ecosystems stressed by normal operational degradation of water quality
and quantity. It is likely that changes in evapotranspiration and runoff will modify plant
cover, erosion, flow regimes, flooding and sediment transport (Goudie 2006). This will in
turn affect ecosystem function and carrying capacity. Similarly, changes in freshwater
delivery, nutrients and sediments resulting from increased hydrologic activity and mine
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modifications may have profound effects on Bristol Bay itself (Scavia et al. 2002). To assess
the full extent of potential risk, therefore, it is important that regional climate change as
shown in the revised assessment be included in all aspects of analyzing the potential effects
of long-term mining development in the Bristol Bay watershed. Climate change must also be
considered in any development of best management practices for operations.

EPA Response: See response to Comment 3.6.

Stratus Consulting (Doc. #5433)

3.50

Previous comment, 2012 Watershed Assessment: “EPA should consider a more rigorous
treatment of hydrologic extremes and uncertainties in its final Watershed Assessment,
including at least a discussion of climate change and how a changing climate could alter
historical flow regimes during mine operations.”

2013 Revised Watershed Assessment: EPA spends substantially more time discussing climate
variability and change in this draft, including an explicit discussion of climate change
projections for Bristol Bay in Section 3.8. EPA acknowledges that climate change could have
a range of potential impacts on streamflows and salmon habitat, including changes in
migration times, decreased access to spawning locations, and changes in sedimentation
patterns that could influence quality of spawning habitat. Using the Pacific Northwest as an
analogue, EPA notes that these climate change impacts are likely to exacerbate any effects
that might be caused by mining.

EPA Response: Comment noted; no change required.

D. Schindler (Doc. #7906)

3.51

The revised watershed assessment now discusses the potential for impacts of climate change
that will likely compound effects from development. These components of the assessment are
somewhat vague — but they have to be. Our ability to forecast the effects of climate change
on freshwater ecosystems is distinctly poor. However, we do know that properly functioning
habitat does provide resilience to climate change. Thus, climate change is likely to exacerbate
any impacts that watershed development and mining will have on salmon ecosystems. The
risks to salmon and aquatic habitats from mining are probably underestimated when you
consider the climate-changed future that lies in store for western Alaska.

EPA Response: Comment noted; no change required.

Chapter 4: Type of Development

lliamna Village Council (Doc. #5784)

4.1

The Pebble deposit is of the type called porphyry, meaning it is composed of metal sulfides
dispersed a regional rock host. It is the largest of many such deposits located in the Nushagak
and Kvichak watersheds, and at least 7 other similar deposits in the area have been the
subject of at least minimal exploration and development. Several other, non-porphyry gold
claims have also been made in the area of the two watersheds. The Pebble, however, is by far
the largest. All of these deposits are low-grade ore, meaning the host ore contains only a
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4.2

4.3

4.4

small percentage (generally less than 10%) of the metal (copper, gold, molybdenum, zinc,
etc.) sulfide and an even smaller content of actual copper, gold or other commercial metals.

EPA Response: Doc. #5837 rescinded this comment; no change required.

(...) A consequence is that huge quantities of waste rock are a direct result of mining low-
grade porphyry deposits. This waste rock consists of the overburden that must be removed
before the low-grade ore body can be mined, plus the large percentage of the actual ore that
must be removed before a metal sulfide concentrate can be obtained.

EPA Response: Doc. #5837 rescinded this comment; no change required.

At the Pebble site, metal sulfide concentrate would be obtained at the mine site by a two step
grinding and separation process. The ore is first crushed in the mine pit, then transported by
truck or conveyer belt to the separation mills at t he surface. Here the ore would be ground to
a fine powder (<0.2 mm in size, about the same size as the thickness of a human hair). This
powder would be suspended in a water slurry and chemicals (similar to a soap or detergent)
added to selectively allow either the metal sulfides or the host rocks to form a foam that can
be separated from the other type of component. At the proposed Pebble mine, this first step
would concentrate a porphyry component, rich in the metals of interest, copper, gold and
molybdenum from the rest of the ore. The non-porphyry portion of the ore would then be
removed to a tailings disposal pond.

EPA Response: Doc. #5837 rescinded this comment; no change required.

The porphyry-rich portion would then be taken to a second grinding mill, and ground into an
even finer powder (about ten times smaller, less than 0.025 mm in diameter). A second
flotation process, using different chemicals, but based on the same principles, would then
separate then portion of the porphyry concentrate rich in copper, gold and molybdenum from
the rest of the sulfide-rich fraction of the ore. This second waste portion would also be
discarded in the tailings disposal facility (dam). A final (at least at the mine site) separation
process isolates the copper and gold-rich sulfides from the molybdenum rich portion. The
copper-gold concentrate would be maintained in a slurry and shipped via pipeline to the port
on Cook’s Bay. The molybdenum-rich concentrate would be dried at the site, bagged and
shipped via truck to the port. The cooper/gold and molybdenum concentrates are then
shipped by sea to a smelter. There the metals are chemically obtained from the sulfides, using
high temperatures and carbon in the form of coal or charcoal with the emission of sulfur
dioxide.

EPA Response: Doc. #5837 rescinded this comment; no change required.

D. Schindler (Doc. #7906)

4.5

4.6

4) The ore bodies are rich in a wide variety of heavy metals that are toxic to salmon and other
aquatic wildlife, and will be found in higher concentrations in waters associated with many
mining activities.

EPA Response: Comment noted; no change required.

(...) However, we do know a lot about some of the core threats that mining in Bristol Bay
represents. 1) The ore bodies are S-rich and poorly buffered; they *will* produce acid-mine
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drainage. This is not debatable. 2) The ore bodies are large and will produce enormous
amounts of waste that need to be stored and maintained for a very long time. Even in the
absence of catastrophic disturbances such as earthquakes and floods, retention of these
wastes is still prone to error and cannot be guaranteed over reasonably long time scales.

EPA Response: Comment noted; no change required.

The Pebble Limited Partnership (Doc. #5536 and #5752)

4.7

4.8

Original Comment from the State of Alaska (Page 4.4; Report Section Identification 4):
Considerable narrative is presented on the hypothetical chemistry of the porphyry copper
deposits, discussing how the acid generation potential (AP), the net neutralization potential
(NP) and the neutralizing potential ratio (NPP) are calculated and what they mean. On page
4-5, it is stated that “In general, the rocks associated with porphyry copper deposits tend to
straddle the boundary between being net acidic and net alkaline, as illustrated by Borden
(2003) for the Bingham Canyon, Utah porphyry copper deposit (Figures 4-2 and 4-3).[*] This
is good information but the specific AP, NP and NPP of the Pebble Deposit are not discussed
here. This is crucial information since it has bearing on potential environmental impacts
during the mine and after the mine life in perpetuity. Good information on the humidity cell
tests of the Tertiary and Pre-Tertiary waste rocks are included in Table 4 on page 15 of
Appendix H. This information is more valuable than the extensive hypothetical discussion
and should be incorporated into pages 4-4 through 4-7.

Addressed: No.

Comments: This comment is not reflected in the current review draft. Subsequently, the
analysis in this section remains base upon hypothetical data and likely is not reflective of
actual expected effects.

EPA Response: The purpose of this section was to inform the reader of the
geochemistry of porphyry copper deposits in a general way, rather than specific to the
Pebble deposit. Bingham Canyon is a well-studied deposit, and thus provides a good
example of data from which to draw. The assessment has been reorganized to more
clearly present what is background information (Chapter 4 in the revised assessment)
versus what pertains to the evaluated scenarios (Chapter 6 in the revised assessment).
The geochemistry of the Pebble deposit is described in Chapters 6 and 8.

Original Comment from the State of Alaska (Page 4.11, Report Section Identification:
Chapter 4.2.3): EPA states, “...geomembrane technology has not been available long enough
to know their service life...” and generally discounts the potential mitigation value of the
product. In fact, the advent of geomembranes began in 1839 when Charles Goodyear
vulcanized natural rubber with sulfur which led to the development of thermoset polymers.
Polyvinyl chloride resin production began in 1939 and mass production of polyethylene
compounds began in 1943. The U. S. Bureau of Reclamation began using geomembranes in
the 1960s. The geosynthetics industry broadly shifted to thermoplastic polymers in the 1980s.
HDPE and other formulations of polyethylene are routinely approved by EPA and other
international regulatory agencies for use in solid and hazardous waste landfills around the
world (which have indefinite design lives, also). (Reference: Designing with Geosynthetics,
5th Edition. Koerner, 2005 ISBN-10: 0131454153)
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Addressed: No.

Comments: Current text still states on page 4-17 that “However, geomembrane technology
has not been available long enough to know the service life of these liners”, and still
concludes that geomembranes liners can fail based on their review of (Koerner et al. 2011).
Geomembrane liners are widely and successfully used in the mining and waste management
industry, and in our experience, the incorporation of membranes into multi-component
composite liner design approaches for tailings facilities is increasingly sophisticated. The
probability of the failure of the geomembrane component of a liner system is greatly reduced
with the level of care taken in the design and preparation of underlayment, the actual
deployment and thermal welding of liner material, and in the testing regime used to ensure
the integrity of the weld bonds. The reduction of the probability of liner failure or the
significance of any areas of leakage by the routine application of appropriate QA/QC
methodologies during liner construction has not been addressed in this Section. The text also
presents seepage collection as an option “if seepage collection is expected or observed.”
Rockfill tailings dams are usually designed to seep as an operational safety measure, since
lowering the phreatic pressure within the tailings mass tends to reduce physical stresses on
the dam structure. It would be highly unusual to see a modern rock fill dam design that did
not provide for some collection of seepage and pumpback to the tailings supernatant or
reclaim[.]

EPA Response: Laboratory estimates on longevity of geomembrane liners, as well as the
typical situations under which longer or shorter lifetimes would be expected, are
presented in Section 4.2.3.4. No liners have existed in a field setting for hundreds of
years, so there is no basis for comparing laboratory results to a real-life setting. No
change required.

Original Comment from the State of Alaska (Page 4.13, Report Section Identification:
Chapter 4.3): The mine scenarios assessed by the EPA are representative of a very, large
scale mining with a particular set of mine development elements that are not representative of
a large percentage of porphyry copper deposit mines. For example, an open pit mine is
selected while there are a number of large scale mines of such deposits that mine by bulk
underground methods such as block caving, sub-level caving vertical crater retreat and other
underground methods. The volume of waste rock created by such underground mining
methods is several orders of magnitude less than that assumed in the EPA mine scenarios.

Addressed: No.

Comments: While block caving is discussed in Chapter 4 as a potential extraction method for
porphyry copper deposits, the current draft of the EPA document retains a focus on the same
type of large-scale, open pit mine scenarios considered in the first draft. The reviewer’s
comment on the potential applicability of block caving methods and the associated potential
environmental benefits is not addressed. The current draft of the EPA report only assumes
three large open-pit scenarios — Pebble 0.2, Pebble 2.0, and Pebble 6.5 — that vary in relation
to the theoretical amount of ore to be mined. Whether or not these scenarios would resemble
the actual design of a mining project as presented in the State of Alaska’s permitting process
is a matter of conjecture. Failure to incorporate a range of realistic possibly scenarios biases
the analysis.
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411

EPA Response: Underground mining is discussed as a possibility in Section 4.2.3.1,
although full evaluation of underground mining is outside the scope of this assessment.
We assume block caving would be used only after open pit mining, as described in
Ghaffari et al. (2011). Block caving would result in an extension of mine operations and
disposal of additional tailings and waste rock, issues that are already addressed in the
assessment. However, it also would introduce new issues related to the potential for
ground slumping and groundwater contamination. It is true that underground mining
methods would reduce the volume of waste rock that is placed on the surface of a
mining site, but a given quality of material mined via underground methods would
result in the same amount of tailings as that material mined via surface methods. A
tradeoff in the amount of waste rock brought to the surface would be the issue of rock
surfaces exposed to oxidation and groundwater in underground-mined regions.

Original Comment from Environ (Page 4.21, Report Section Identification: Chapter 4.3.5,
Page 4-21, Paragraph 2): The paragraph states that it was assumed that the TSF would be
unlined other than on the upstream dam face, and there would be no impermeable barrier
constructed between tailings and underlying groundwater. Generally, unlined TSF are not
permitted if there is potential for significant degradation of the underlying groundwater.

Addressed: No.

Comments: The second version continues to state that “The TSF would be unlined other than
on the upstream dam face, and there would be no impermeable barrier constructed between
tailings and underlying groundwater.” Again, this is an unrealistic assumption for any tailings
facility constructed in this watershed and subject to the permitting process currently required
by the State of Alaska. These assumptions result in overestimates of potential project effects
that permeate throughout the document.

EPA Response: The liner described in Ghaffari et al. (2011) is proposed only for the
dam itself. Seepage through the dam itself would be collected near the toe of the dam.
The surface of the dam constitutes a small percentage of the entire surface area of the
proposed reservoir, most of which would not be lined. Seepage though the floor of the
reservoir would contribute to groundwater recharge. A requirement to fully line the
TSF foundation requires more information on the saturated hydraulic conductivities of
the locations than was provided in Ghaffari et al. (2011).

The points raised in the comment would not change the outcome of our analysis. We
assume that over the long timeframes that the tailings would be in place, seepage to
groundwater would occur but that its downstream consequences would be negligible.
Additional measures to obtain tailings seepage would not change this outcome, because
the toxicity of the tailings leachate is estimated to be relatively low.

EPA acknowledges that modern mining and environmental regulations “serve to hold an
operator accountable for potential future impacts, through establishment of financial
assurance requirements and imposition of fines or compliance orders upon non-compliance
with permit requirements ...” Id. at 4-6. These modern regulatory regimes were developed
during the 1970s and 1980s — EPA’s continued reliance throughout the draft Assessment on
comparative data from earlier mining activities ignores this development.
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EPA Response: None of the references to the effects of past mines in the assessment’s
analysis sections address the presence or absence of financial assurance, so the comment
is not relevant to the quoted statement.

Phyllis K. Weber Scannell, a reviewer with extensive experience in mine permitting in
Alaska, described some of the measures missing from the Assessment’s scenario:

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.

EPA Response: The issues mentioned were discussed in Sections 4.2.3 and 4.3.7 of the
original draft assessment. They are now addressed in Chapter 6, 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 in the comment. Dr. Weber
Scannell indicated in her follow-on review of the revised assessment t hat she was
pleased with this additional information.

Earthworks (Doc. #5556)

4.13

With respect to the 2012 Copper Porphyry Report, none of the peer reviewers identified or
challenged the accuracy of any of the data within the report. See the specific reviewers
comments below:

David A. Atkins:

“The report presents a useful summary of failures and incidents at 14 copper porphyry
mines in the US. Results should serve as a cautionary note that these types of incidents
occur with some frequency at mine sites in the past and present.”

“The report does make it clear that accidents and failures occur relatively frequently at
mine sites, and this is the main lesson.”

Dina Lopez:

“The authors use an impressive list of references that includes government agencies and
National Response Incident reports. In terms of the number of mines covered, and the
references list, the report has convincing evidence of the high number of incidents and
their impact.”

“As mentioned earlier, the report is only a compilation of the evidence of release of
contaminants from porphyry copper mines to the environment. In that sense, the
extensive references and well documented incidents show compelling evidence that this
kind of contamination problem is common in the copper porphyry industry. The report
does not intend anything else but to show that pipeline spills, and leaks from tailing
ponds and waste rock piles occur in most of this kind of mines. In that sense, the
objectives of the report are clearly achieved.”
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Robert Kleinman:

“The report provides a quick summary of the environmental problems associated with
ongoing copper porphyry mining in the U.S.”

“The only conclusion that should be carried forward from the Earthworks report is that
environmental problems are commonly associated with copper porphyry mining.”

Christian Wolkersdorfer:

“The report is so far accurate as it compiles all incidents of the 14 copper porphyry
deposits they investigated.”

“My general impression is that the report can be used as a basis to identify potential
problems and to give recommendations of how to avoid them in future mining
operations.”

EPA Response: Comment noted; no change required.

Northern Dynasty also highlights specific peer review comments in response to Earthwork’s
2012 report on U.S. copper porphyry mines, and mischaracterizes the report and its findings.
Please review our response to their specific comments below:

1. No modern mine examples — most of the mines considered are old facilities with
operations often initiating in the 1880s.

Response: The comment seems to imply that the report omitted a large segment of
current U.S. copper porphyry mines that have operated without failures, but that isn’t the
case. The 2012 U.S. Copper Porphyry Mines Report reviewed 14 out of 16 (87%) of the
copper porphyry mines currently operating in the U.S., representing 89% of U.S. copper
production in 2010, the most recent data available by the U.S.G.S.

Furthermore, it’s inappropriate to focus on when operations initiated. Many of today’s
mines originated with underground mines that were operated historically. The copper
porphyry mines in the report are all operating mines with operating permits and discharge
permits currently regulated by state and federal agencies.

EPA Response: Comment noted; no change required.

2. Issues presented relate to facilities designed and constructed before modern environmental
regulation, and thus have little relevance to modern operations.

Response: Once again, the mines in the report represent 14 out of 16 (87%) of the copper
porphyry mines currently operating in the U.S., with operating permits and discharge
permits currently administered by state and/or federal agencies. (...)

EPA Response: Comment noted; no change required.

The mines in this report are all currently operating mines with operating permits and
discharge permits that ostensibly meet today’s state and federal laws, yet problems continue
to occur. For example, at the Chino Mine, enlargement of the precipitation plant reservoir
was completed in 1985 to prevent overflows of leachate solution into Whitewater Creek.
Above average precipitation however caused the new reservoir to overflow and discharge
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waters to Whitewater Creek on October 9 and 10, 1985; May 6, 1986 and October 6, 1986.
Furthermore, Chino’s tailings pond No. 7, which became active in 1988, has affected
groundwater to the east, west and south of the impoundment.

EPA Response: Comment noted; no change required.

Many incidences have occurred as a result of operator error. For example, at the Ray Mine, a
tailings liquid spill in 2012 occurred as a result of operator error during the application of
new technology. According to the Notice of Violation, a delay in completion of the tailings
distribution line in a tailings impoundment, where the company had initiating a new upstream
construction method in 2011, resulted in a tailings liquid spill. The delay in completion of the
tailings distribution line resulted in the uneven distribution of the tailings, which in turn cased
the ponded water to migrate to the southeast and eventually fill the open trench and was
ultimately released from the impoundment.

EPA Response: Comment noted; no change required.

3. No insight into the causes for the failures presented, leading the reader to erroneously
conclude that copper mines cannot be operated on an environmentally sound basis.

Response: The report simply demonstrates that environmental failures commonly occur
at copper porphyry mines currently operating in the U.S., and therefore, the failure modes
that were identified in the Bristol Bay watershed assessment are reasonable, and well-
supported by the record of operating copper porphyry mines in the U.S.

4. It appears that at least one reviewer (i.e., Lopez), only reviewed an executive summary, not
the complete report, thus raising significant questions about the thoroughness/appropriateness
of the peer review process.

Response: Three of the reviewers completed a full assessment of the report. In contrast,
none of the PLP materials have been peer reviewed.

EPA Response: Comment noted; no change required.

5. Northern Dynasty also includes specific references from the peer review comments. Please
note our response to each:

*“...the report presents what appears to be a thorough list of incidents from 14 copper
porphyry mines in the U.S. The conclusion that we can expect a similar or worse track
record for a new mine is, however, not supported by the information presented.” — David
A. Atkins

Our response: The report doesn’t conclude that because of the record of failures at operating
U.S. copper porphyry mines that all new mining operations will cause failures, but that the
failure modes identified in the Bristol Bay watershed assessment with respect to risks to
water quality are reasonable, and well supported by the record of failure at operating U.S.
copper porphyry mines.

EPA Response: Comment noted; no change required.

“1 find the report, by its nature, to be very biased. In reality, a similar report emphasizing
problems and mistakes could probably be written for most human activities... Such reports,
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which attempt to paint the world black or white, inevitably come across as one- sided because
they are. While it is appropriate to consider potential environmental issues and problems
associated with mining when making a decision with respect to Bristol Bay, such decisions
should be made based on the site-specific conditions, along with appropriate risk
management analysis.” — Robert Kleinmann

Our response: Northern Dynasty doesn’t provide the reviewer’s full quote, but
inappropriately picks and chooses, omitting important elements of the reviewers comments.
For example, the reviewer’s actual quote is, “While not challenging the facts presented, I find
the report, by its nature, to be biased.” It’s important to note that the reviewer finds no issue
with the facts presented in the report. Instead, the reviewer considers the report biased
because it doesn’t include the economic benefits of mining. This is illustrated by the
reviewer’s examples, which Northern Dynasty also omitted in the quote above. In the actual
review, Robert Kleinmann goes on to say, “For example, a similar report written about
farming could display all of the negative aspects associated with land disturbance (erosion,
loss of wetlands, loss of wildlife habitat, decreased soil fertility, downstream sedimentation),
fertilization (downstream eutrophication), and excessive use (and spills) of pesticides and
herbicides and righteously conclude that farming should be banned. Or alternatively, the
mining industry could produce a similar report stating only the benefits of copper mining,
including not only the socio-economic benefits but also the resulting benefits on the local,
regional, and national economy and the fundamental importance of copper to our industrial
activity and lifestyle.

What’s important to note here is that the Bristol Bay watershed assessment is an ecological
risk assessment, so it’s appropriate for the copper porphyry report to focus only on the
environmental track record of operating copper porphyry mines. This type of environmental
review isn’t unusual or biased. It’s routinely done by academia, state and federal
governmental agencies.

When considering the risk related to a mining operation, it is problematic to take predictions
of site-specific mitigation at face value. There is ample evidence from mines that have
completed the permit evaluation process, where environmental predictions and mitigation
design have predicted compliance with permit limits, and yet these predictions and mitigation
designs failed. Kuipers and Maest (2006) highlights the ongoing uncertainties associated with
water quality predictions. That report evaluates 25 modern hardrock mines. During the
permitting process, 100% of these mines were predicted to meet water quality standards, and
yet 76% failed to do so. Mitigation measures predicted to prevent water quality exceedances
failed at 64% of the mines. These percentages increase when focusing on mines, like the
proposed Pebble Mine, with high potential for acid mine drainage and close proximity to
surface and groundwater. A risk assessment for Pebble must carefully consider how
successful predicting these failures have been in the past.

EPA Response: Comment noted; no change required.

North Coast Rivers Alliance (Doc. #5061)

4.21 Inaddition, the Assessment fails to discuss the dangers of acid mine drainage. When sulfide
deposits are exposed to the elements, they react with water and oxygen to produce sulfuric
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acid. This acid effluent seeps into the surrounding environment, contaminating soil and
groundwater. Once acid mine drainage starts, it is virtually impossible to stop, and experience
has shown us just how dangerous it is. For example, prior to a massive cleanup effort, acid
drainage from the Iron Mine near Redding in Northern California flowed out of the site,
killing virtually all aquatic life in the creeks draining the area. After storms, contaminated
water reached the Spring Creek and Keswick Reservoirs, and altered the chemistry of the
Sacramento River, placing productive salmon fisheries at risk. With no way to prevent the
formation of acid mine drainage, water treatment must occur on site, and Iron Mountain will
continue to produce acid drainage until the millions of tons of sulfide deposits in the
mountain are gone — 2,500 to 3,000 years from now. The vastly greater sulfide deposits that
the Pebble Mine would expose to the elements would produce deadly acid mine drainage for
tens of thousands of years, permanently destroying not only Bristol Bay’s world class
salmonid fisheries, but all fish and wildlife dependent on the rivers that drain into the bay.

EPA Response: Iron Mountain was mined from the mid-1800s to the early 1960s.
Mitigation measures were absent during mining and reclamation activities were not
performed when mining ceased, which meant there were large amounts of acid-
generating waste materials (waste rock and tailings, both in piles) exposed to
weathering over long periods, as well as the open pit and underground mine workings.
In our scenarios, we have included the use of mitigation measures within each phase of
mining to reduce the potential for acidic drainage creation, as would be expected of any
modern mine to be developed. Such measures have become required standard practice
to minimize potential for repeating the problems evident at Iron Mountain.

K. Zamzow, Ph.D. (Doc. #5054)

4.22

4.23

Comments on Ore Chemistry and Ore Processing Chemicals. 4.2.2 Chemistry and associated
risks of copper porphyry deposits:

1. There was no mention in this section of precipitation of metals downstream in neutral pH
waters.

Precipitation of aluminum, iron, and manganese are mentioned later and could be
referenced here.

EPA Response: This point has been clarified in the final assessment.

2. It would help to clarify that the paragraph below refers to porphyry copper deposits
worldwide, and that Pebble likely follows a similar sequence of zonation; | have not seen a
discussion of the zones of alteration of this deposit.

“In general, the rocks associated with porphyry copper deposits tend to straddle the
boundary between being net acidic and net alkaline... Moving outward from the core to
the ore shell and pyrite shell, pyrite abundance increases and NNP values become
progressively more negative.”

EPA Response: In Section 4.2 we are discussing porphyry copper deposits in general,
not the Pebble deposit specifically; no change required.
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3. | appreciate the clear, accurate description of the process of weathering, acid drainage and
neutralization.

This section could be clarified if you note that components in both ore and host rock are
released when in contact with acid, and not just the mineral of economic interest. When
mentioning the minerals released under alkaline conditions, molybdenum should be
mentioned along with selenium and arsenic, given the concentrations of moly in the area
and the toxicity of molybdenum to fish eggs.

EPA Response: The statement “Mining processes expose rocks and their associated
minerals...” includes both the ore and the host rock. However, the focus of our
discussion is waste materials, since those would remain an environmental hazard,
whereas the ore would be processed and resultant tailings would not have the same
characteristics as the original material. The *“e.g., copper minerals” provided was an
example of minerals that could be released and was not intended to represent the only
mineral that could be released. Molybdenum, selenium, and arsenic are other elements
that could be released, but the purpose of this chapter was to provide background in a
general sense (i.e., it is not specific to the Pebble deposit).

4. The report suggests that material with neutralizing potential ratio (NPR) of 1-4 should
undergo further kinetic and geochemical testing, reasoning: “This further testing and
assessment are necessary because if neutralizing minerals react before acid-generating
minerals, the neutralizing effect may not be realized.”

The NPR is appropriately used as a screening tool, and it is reasonable to have material
with NPR between 1 and 4 undergo further testing as a critical component of waste rock
management. In addition, Kinetic testing needs to be continued for decades before and
during the operation of the mine.

Long term Kinetic testing could determine if concentrations stabilize over time. The
humidity cell test (HCT) results showed extreme standard deviation from the mean in
some analyte concentrations (Appendix H Table 4). Some of this is due to the early
erratic concentrations in the first flushing periods; this is analogous to snowmelt or rain
flushing accumulated oxidized material out of waste rock piles after cold or dry periods
and could occur seasonally at the Pebble site. It is important to consider the flushing
concentrations as well as the means.\

EPA Response: The comment supports the call in the assessment for more testing.
Comment noted; no change required.

5. This section should mention that the sulfide components of the rock also cause the release
of sulfate, a component of total dissolved solids (TDS).

As mentioned in a later section, controlling TDS has become a significant issue at the
Red Dog mine, which is having difficulty attaining even the 1,500 mg/LTDS
concentration allowed under their water discharge permit, due in part to the high TDS in
runoff from waste rock.

EPA Response: The sentence has been revised to explicitly state that sulfate, protons,

and free metal ions are released from oxidation of sulfide minerals.
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6. It would be worthwhile to note that the acid generated through the acid rock drainage
process is much more acidic and in no way comparable to the type of “acidity” that naturally
occurs in wetlands and peat environments.

It is the extreme excess of acidity that depauperates stream life more than the drop in pH,
and causes streams to be unable to buffer changes in pH (natural or anthropogenic).
Should a “pulse’” of acidity flush into a stream -an event that could occur if a WWTP
temporarily failed — the recovery of the stream is based in part on catchment alkalinity.
The South Fork and North Fork Koktuli have little alkalinity and are likely to have a
difficult time rebounding from a pulse of acidity.

EPA Response: The point of this comment with respect to wetlands and peat is unclear,

since waters at the site are not naturally acidic. The major source of risk to aquatic
biota during the scenario’s WWTP failure would be copper, not acidity. Although the
low alkalinity would not neutralize a major pulse of acidic water, there is no reason to
expect that an acidic residue would remain, so recovery of pH should be relatively fast.

4.2.3 Overview of the mining process

1.

Could you add a brief explanation as to why dry stack tailings is inappropriate for acid-
generating material? Would dry stack be an option if a pyrite concentrate were produced,
removing much of the sulfide-rich material?

Although accurate, the phrase “Waste rock is stored separately from tailings” might be
better phrased as “Waste rock is boulder to rubble-sized material that is placed in large,
terraced stockpiles while tailings are a fine slurry material remaining after processing and
require a different manner of storage.”

EPA Response: Text has been revised to address these points. If the material is non-acid

generating, there is no acid-production potential (removal of pyrite is necessary,
although acidity can be caused from things other than pyrite as well) and dry stacking
could be appropriate.

BOX 4-4: Block caving and subsidence

In the sentence “This could lead to oxidation of the sulfide minerals exposed during mining
operations and, depending on the hydrogeology, the potential generation of groundwater with
elevated metals content from the mined area” —

It would be accurate to change the wording to “the potential generation of groundwater
with elevated acid and metals”. Mine workings water chemistry is likely to consist of
acid, sulfate, and metals (based on Pebble East leachate chemistry) and represents a
potentially severe long-term risk.

EPA Response: This change has been made in the final assessment.

Alaska State Leqgislature — Representatives A. Josephson (Doc. #5320) and L. Gara (Doc.

#5618)
4.30

This is the wrong place for a foreign-operated copper and gold strip mine that will rely on
flotation chemicals that Kill fish. In order to separate the various minerals found at the site,
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various chemical reagents must be added to a solution to enhance the floatability of the
valuable mineral particles. A frother reagent, typically Methyl Isobutyl Carbinol (MIBC) or
Pine Qil, must be added to the solution to create a froth and allow minerals to be captured.
MIBC is not diluted but pumped directly from bulk containers to the point of addition using
metering pumps. Collecting agents must be used to make bubbles in the froth attract the
minerals. Collectors are organic molecules or ions and are often ethyl, butyl, propyl, and
amy| xanthates. Potassium Amyl Xanthate is one common collecting agent.

EPA Response: Comment noted. Box 4-5 has been expanded in the final assessment.

4.31 Depressors are inorganic compounds used to prevent the flotation of undesirable particles.
Cyanide is one common depressor. Activators help make difficult to separate minerals more
floatable. Copper sulfate is one common depressor. Flocculants are polymers used to separate
solids from water. Surfactants are products that carry out the same role as washing
detergents. Lime is used to raise the pH of the processing solution to the desired level. Acid
might also be used at the end of the water treatment process to lower a pH range following
the use of lime.

EPA Response: See response to Comment 4.30.

Bristol Bay Native Corporation (Doc. #5438)

4.32 Indeed, in its Revised Assessment, EPA clarifies that the mine scenarios “draw on plans
developed for Northern Dynasty Minerals, consultation with experts, and baseline data
collected by the Pebble Limited Partnership to characterize the likely mine site, mining
activities, and surrounding environment” and that the mine scenarios “realistically represent
the type of development plan that can be anticipated for a porphyry copper deposit in the
Bristol Bay watershed.” Additionally, in response to concerns raised by peer reviewers, the
Revised Assessment properly clarifies that the scenarios are based on worldwide industry
standards for porphyry copper mining and incorporate modern conventional mining practices.
Furthermore, the Revised Assessment conservatively assumes that only modern mining
technologies and practices will be utilized in Bristol Bay and that these technologies and
practices are in place and working properly at all times. These are extremely careful
assumptions for a risk assessment.

EPA Response: Comment noted; no change required.

Center for Science in Public Participation (Doc. #5657)

4.33 Box 4-1. Reducing Mining’s Impacts

Recommendation: You might want to reference the GARD Guide (Global Acid Rock
Drainage Guide, International Network for Acid Prevention, http://www.gardguide.com).

The GARD Guide is generally accepted as the state-of-the-art summary of the best practices
and technology to address ARD issues, and is designed to be continuously updated to reflect
changing practices.

EPA Response: Although the GARD Guide has utility, its best use is similar to that of
Wikipedia—that is, finding a base of information from which to extend one’s search for
original references to information provided. The disclaimer posted on the Guide’s
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website provides its own guidance as to the use of material from the site: “...None of the
information contained herein should be relied on in preparation or assessment of any
information by any person or entity. Should any person or entity decide to utilize the
information in this report for any purposes, they do so at their own risk and
consequence...” [http://www.gardguide.com/index.php/Disclaimer]. Therefore,
although the GARD Guide was consulted, information was followed up to obtain (and
cite) the original sources.

4.2.3.4 Tailings Storage

“Full liners beneath TSFs are not always used and may not be practicable for large
impoundments; however,” (p. 4-17)

Liners are certainly technically viable for any size tailings impoundment.

Recommendation: Clarify by saying “Full liners ... may not economical ...” or “...
economically practicable...”

EPA Response: This change has been made in the final assessment.

Ground Truth Trekking (Doc. #3928)

4.35

For reasons of fiduciary responsibility, the primary mine operator will be obligated to avoid
liability for such activities, and the probability that the mine will become the ward of the state
or of a less capable firm.

Although this possibility is implicit in the Watershed Assessment, we suggest making it
explicit. For reasons giving below, it is a likely scenario, and will deeply impact long-term
maintenance of the Tailings Containment Facility, the pit, and other facilities.

History has abundantly demonstrated that mining firms frequently enter bankruptcy before,
or soon after, mine closure. Reclamation bonds have not historically proven an effective
counter to this. They have frequently been inadequate for long-term closure and/or long term
maintenance. Analysis (Chambers, 2005) suggests the current bonds for large Alaska mines
are systemically inadequate even for the closure of mines.

Promises made, unless contractually binding, quantified, and enforceable, are lower in
precedence than the fiduciary obligation of corporate managers to their shareholders, under
the principle of shareholder primacy. Contractual obligations are only robust against
immediate concerns of firm profit and fiduciary obligation, as long as they remain valid. If
such contractual obligations expire or are voided, they no longer apply. As mentioned above,
contractual obligations can currently be shed by a variety of legal means, and failing to do so
could be taken by shareholders as neglect of fiduciary obligation, and therefore as cause to
sue the management of the mine operator in question.

Given the body of corporate case law on shareholder primacy (starting with Ford vs. Dodge
Bros.), and the assumption that the mine operators will be competently and professionally
managed, strong consideration must be given to the eventuality that, at the time that
profitable operations cease, the mine will be become a ward of the state, or otherwise be
transferred to a firm incapable of funding reclamation, and that the primary beneficiaries of
the profitable operation will be shielded from further liability.
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For the reasons above, the conservatism principle of accounting & finance should be applied
(*assume the less optimistic scenario”) in preference to the going-concern principle (*assume
all business continues as usual’).

The ability of the state, or of a lesser firm, to maintain the facilities should be explicitly
considered in the Watershed Assessment, on the assumption that the mine operator will be
insolvent or will divest itself of the obligation to reclaim and maintain the mine site once
valuable resource is no longer being extracted. It is highly possible, if not plausible, that the
mine will become a ward of the state. The feasibility of late-stage reclamation and long-term
maintenance should be considered in this light, along with the technical unknowns.

EPA Response: Section 6.3.5 discusses premature closure and issues related to financial
liabilities and Box 4-3 outlines requirements. Failure to have sufficient funds could
result in a situation similar to premature closure, depending on the stage in which a
company “walked away.” This type of situation is presented qualitatively in the
assessment. It is true that, if the mining company failed to complete closure or long-
term operation and maintenance, the State would likely be left to complete the work
with inadequate financial means.

N. Dawson (Doc. #2915)

4.36

The report does NOT take into consideration the additional, long-term development and
effects from those developments that will be necessary to operate a large scale mining
development in a remote part of Alaska. These developments include, but are not limited to,
employee housing, transportation infrastructure, shipping traffic potential dredging activities
required to have a large vessel landing available, and the large scale electricity-generating
power plants that would be necessary to operate the mines and the port.

EPA Response: We acknowledge in Chapter 2 (and throughout the assessment) that
there are many potential sources of risk associated with large-scale mining that were
considered outside the scope of the assessment. The relative magnitude of some of these
sources is discussed briefly in Box 6-1.

L. Trasky (Doc. #5050)

4.37

The state land use management and regulatory system is strongly biased toward the
development of mines etc. over protection of fisheries resources. For example the Alaska
Department of Natural Resources (ADNR) changed the primary use of state lands in the
Bristol Bay Area Plan from fish and wildlife habitat and harvest to mining to promote the
development of the Pebble mine. This is further supported by the fact that the Governor
Parnell introduced bills in the current legislative session to eliminate public notice for many
types of ADNR actions related to mining and to prohibit non governmental agencies and
persons from applying for rights to retain water in stream for fish and wildlife. The Alaska
Coastal Management Program which provided standards for coastal development assembled
and distributed draft state permits and provided an opportunity for local governments to
review state and federal and state veto projects which would adversely affect their interests
was first moved to the Department of Natural Resources and then eliminated entirely. The
entire state permitting process is now coordinated by ADNR. The ADNR Large Mine
Permitting Process is very efficient at expediting permitting for mines, but really has no
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process for denying mines. The States fish habitat protection statutes which are administered
by ADF&G sound good but have no enforceable standards. They contain provisions such as
“if the Commissioner finds it necessary (to protect fish habitat), and the commissioner must
provide for the “proper protection of fish and wildlife”. Most importantly the fish habitat
protection statutes have no requirement for public notice, and no appeal process for anyone
but the applicant!

EPA Response: Comment noted; no change required. The purpose of the assessment is
not to evaluate the effectiveness of the State of Alaska’s regulatory processes, but to
determine potential effects of a large-scale porphyry copper mine on the region’s
salmon resources. In the event that a mine plan is submitted, EPA will provide
oversight in programs where it does have regulatory authority.

2. Your analysis did not consider that once the mine plan is approved and permit are issued
that stipulations and conditions to protect fish and fish habitat can be relaxed administratively
by the State through amendments. This is facilitated by the states assumption of the Clean
Water Act Program and the Governors bill in the current legislature to assume management
of the Corps 404 program. The Governor has also introduced House Bill 77 which largely
eliminates public oversight and involvement in large mine activities through the issuance of
general permits for many activities on state land. This bill passed the State House and is up
for a vote in the State Senate this fall. The bill would also change existing in-stream flow
statutes to prohibit private citizens and organizations from applying for in stream flow
reservations to protect fish and wildlife and habitat and would void the hundreds of
applications currently pending. One Senate Senator who read the Governors bill said that,
“This is one of the most sweeping and one of the worst bills I’ve seen come before the
legislature. “The commissioner of ADNR, if this bill passes, has the ability to override any
law in the state, practically, if he wants to do something on state land. There’s no public
notice required, there’s no appeal process required, there’s no best interest finding required,
we’re taking away appeal rights. This is just a sweeping change of natural resource law
(Anchorage Daily News May 19, 2013).”

EPA Response: See response to Comment 4.37.

3. Once the mine is opened and substantial mining occurs there is no way to practically or
politically shut it down, even if the mine turns out to be uneconomic or causes serious
pollution. Without constant pumping, maintenance and treatment[,] the open pit and
underground workings will quickly begin to fill with water and oxidation of the exposed
sulfides will generate heavy metal contaminated water. This water will eventually overflow
the pit and begin to contaminate surface and ground water. Neither the state nor federal
government will want to assume the cost of remediating the pollution so the mine will be
allowed to continue to operate and fisheries will suffer. There is also the possibility that the
mine may prove to be uneconomic at some point in the future in which case the federal
government would have to treat the mine as a superfund site such as the Grouse Creek Mine
in Idaho or the Summitville Mine in Colorado.

EPA Response: See response to Comment 4.37. However, it is worth noting that mines
have been shut down and reopened in the past due to economic fluctuations without
catastrophic environmental consequences (e.g., Greens Creek Mine in the mid-1990s).
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6. Important environmental threats may have been overlooked in the EPA analysis for the
proposed Pebble Mine. For example the EIS for the Red Dog mine did not consider that the
sulfide ore that would be mined would be acid generating! It also failed to anticipate that lead
zinc concentrate blowing from the mine, uncovered trucks, and storage piles at the dock
would contaminate thousands of acres of private land and National Monument with toxic
levels of lead and zinc. The Red Dog EIS concluded that the mine, which has been identified
by EPA as the biggest industrial polluter in the U.S., would have no significant impact on the
environment! The EIS also anticipated that the tailings piles would remain permanently
frozen negating the need for expensive tailings storage and treatment facilities. Unfortunately
this has not occurred because of global warming or inadequate engineering. Similarly a few
months before the Exxon Valdez oil spill the Alaska Department of Environmental
Conservation and the U.S. Coast Guard reviewed the Alyeska oil spill contingency plan for
Prince William Sound and found that Alyeska had the type and amount of equipment to
contain and clean up the largest tanker spill! When the spill occurred it became evident that
Alyeska did not have enough equipment and much of that was inoperable. A post spill
analysis revealed that Alyeska’s booms and skimmers were not effective in over 3 foot
waves, 15 knot winds or 1 knot currents, conditions which occur over 65 percent of the time
in Prince William Sound!

EPA Response: The EIS for Red Dog Mine was completed in 1984. Although
geochemical predictions will never be perfect, they have improved over the last 30
years. As stated in Chapter 2, this assessment is not a thorough evaluation of all
potential effects of large-scale mining in the Bristol Bay watershed, and many potential
impacts are considered outside the scope of the assessment. Our assumptions regarding
the mine scenarios evaluated are clearly stated throughout the assessment, allowing the
reader to make judgments about any threats they feel are not adequately addressed.

S. L. O’Neal (Doc. #5528)

441

4.42

4.43

4.44

Although dust from the road is considered, dust generated from mining remains an omission
from the revised Assessment that warrants consideration.

EPA Response: Dust from mining is considered in Section 6.4.2.5.

Box 4-3: The box provides a useful explanation of financial assurance, however an associated
review of the history of financial assurance is warranted (i.e., Clark Fork River, others).

EPA Response: We provide a brief overview of regulatory and financial assurance
issues in Boxes 4-2 and 4-3 of the assessment, but full evaluation of how these processes
have worked in the past is beyond the scope of this assessment.

Box 4-4: Citation needed re: underground mining subsidence is needed.

EPA Response: This box has been revised in the final assessment and citations are now

provided.

P. 4-16: “The majority of existing tailings dams are less than 30 m in height but the largest
exceed 150 m.” Needs citation

EPA Response: Citation is provided in the final assessment.
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W. J. Richardson (Doc. #0633)

4.45

Porphyry bodies produce copious amounts of acid mine drainage once the ore has been
exposed. The buffering capacity of the surrounding area is ruled obsolete once encapsulation
of those materials by oxides has occurred. Another problem inherent in this region is trapped
acidic waters with heavy metals that will flow off of the site during spring thaw, referred to
as a ‘Pulse Event’, which will coincide with the Sockeye Spring Run. Even if the toxins and
acids can be remediated to below toxic levels, the chemical signature of the water will be so
drastically altered that the Sockeye fry will not signature the river for return spawnings.

EPA Response: Comment noted; no change required.

Chapter 5: Endpoints

Alaska Department of Natural Resources (Doc. #5487)

5.1

5.2

EPA’s 1998 guidance describes ecological endpoints and defines them based on ecological
relevance, as well as susceptibility and relevance to management goals. Levels of ecological
organization are described (individuals, populations, communities, ecosystems, landscapes)
and multiple ecosystem processes. [ See USEPA, 1998. Guidelines for Ecological Risk
Assessment. EPA/630/R-95/002F. April, Washington, DC; Environmental Protection
Agency, Office of Research and Development, at Section 3.3, Selecting Assessment
Endpoints page 28] [ See State of Alaska HIA website, http://www.epi.alaska.gov/hia/] While
obviously important, the endpoint for viability of Native culture does not appear to conform
to the environmental and ecosystem endpoints described in the 1998 guidance. EPA may well
be addressing the fact that local communities requested the Assessment, prompting the only
new field research that informed the Assessment. However, a societal component to an
ecological assessment seems unrelated to the accepted methodologies of risk assessment.
Other methodologies have been developed since 1998 to assess the impacts of large
development projects on residents, health, culture and reliance on subsistence foods such as
Health Impact Assessments (HIAs). HIAs have been done or are in progress for large
projects in Alaska and the information from them can be used to inform NEPA reviews.

EPA Response: Potential endpoints for ecological risk assessments include ecosystem
services, which encompass the support of subsistence cultures.

The first draft of the Assessment described the endpoint as “Alaskan Native cultures [human
welfare as affected by fisheries]” at page 3-2. The revised Assessment broadens the endpoint
and describes it as “viability of Alaska Native cultures.” While the state acknowledges the
importance of salmon and fishing to Alaska Natives in the Bristol Bay area, there are many
other pressures on Native culture in Alaska that are not attributable to mining or any other
economic activity or infrastructure development. In fact, the lack of economic opportunity is
a primary cause of population loss in some villages as new generations of Alaskans are
seeking opportunities elsewhere.

EPA Response: The language in the final assessment has been changed to “health and
welfare.” The assessment is clear that the scope is an evaluation of salmon-mediated
effects on Alaska Native culture. We recognize that Alaska Native culture faces
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numerous pressures, but the purpose of this assessment was to evaluate only potential
impacts of large-scale mining on salmon resources and resulting effects on Alaska
Native culture.

Bristol Bay Native Corporation (Doc. #5438)

5.3

5.4

5.5

5.6

The Revised Assessment rightfully notes that “[flor Alaska Natives today, subsistence is
more than the harvesting, processing, sharing, and trading of land and sea mammals, fish, and
plants. Subsistence holistically subsumes cultural, social, and spiritual values that are the
essence of Alaska Native cultures.”

EPA Response: Comment noted; no change required.

BBNC’s 2012 Comments and Technical Submissions: Socio-Economic Impacts to Local
Communities. The Draft Assessment “does not adequately discuss the very important
socioeconomic impacts to local communities that would likely result from the potential
environmental impacts of the development of the hypothetical mine scenario.” (BBNC Part |
Comments, at 5)

Revised Bristol Bay Watershed Assessment. EPA notes that socioeconomic impacts to local
communities is only a secondary and indirect effects endpoint for consideration in the
assessment. (Revised Assessment at 5-1).

BBNC’s Response to the Revised Bristol Bay Watershed Assessment: BBNC notes that the
Revised Assessment does not analyze the multiple inevitable impacts to Alaska Native
cultures and ways of life if large-scale hardrock mining development proceeds in Bristol Bay.
BBNC recognizes that EPA has limited the scope of its assessment to “fish-mediated”
impacts on Alaska Natives, and notes that this limited scope makes the assessment very
conservative in nature.

EPA Response: Comment noted; no change required.

The Revised Assessment is improved in that it includes more scientific information
concerning Bristol Bay fisheries and aquatic habitat. The following are a few examples. (...)

e A better discussion of the importance of maintaining small and diverse fish populations,
both salmonid and non-salmonid, and expanded consideration of the genetic “portfolio
effect” to buffer against genetic drift and protect biological complexity and stability of
the fishery.

e More analysis of other important Bristol Bay fish species (such as rainbow trout, char,
and Dolly Varden), and an improved analysis of the importance of these fish species to
the health of the watershed, to sportfishing, and as subsistence food.

EPA Response: Comment noted; no change required.

Particularly important is EPA’s acknowledgment that the losses of streams and wetlands
would affect genetically unique populations of salmon, undermining the stability of the
overall Bristol Bay fishery that depends on the genetic diversity of individual populations
(the “portfolio effect”).
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5.7

5.8

EPA Response: Comment noted; no change required.

BBNC Recommendation: “EPA should add a greater explanation of the key terms ‘quality,’
‘diversity,” and ‘portfolio effect,” as they are used with respect to fish.” (BBNC Part |
Comments, at 3)

The Assessment was revised considerably to include more information about the biological
complexity of salmon stocks and the portfolio effect. (Revised Assessment, sections 5.2.4
and 13.4.1).

BBNC welcomes these revisions and EPA’s acknowledgment that the losses of streams and
wetlands would affect genetically unique populations of salmon, undermining the stability of
the overall Bristol Bay fishery that depends on the genetic diversity of individual populations.

EPA Response: Comment noted; no change required.

BBNC Recommendation: “There is substantial literature documenting the adverse impacts of
mining and energy development on small indigenous communities, such as increased
inflation, overwhelming demands on existing services, and increases in social problems like
domestic violence. The Assessment would benefit from greater attention to this literature and
a more thorough and prominent discussion of these threats.” (BBNC Part | Comments, at 5)
BBNC submitted detailed technical comments from Don Callaway, containing a thorough
evaluation of the socioeconomic environment near the Pebble Deposit. (BBNC Part |
Comments, Attach. E)

EPA’s Revised Assessment includes no references to the socioeconomic evaluation provided
by Don Callaway and submitted as part of BBNC’s 2012 comments.

BBNC notes that the Revised Assessment is very conservative in assessing subsistence and
socioeconomic impacts. Indeed, the Revised Assessment merely focuses on subsistence foods
and lifestyle indirectly as an endpoint for evaluating the impact of salmon loss, rather than
including a separate endpoint for analysis of the impacts on local communities from the mine
itself.

EPA Response: We agree that the assessment is conservative because it only evaluates
salmon-mediated effects on Alaska Native culture (Chapter 12), and not potential direct
effects on Alaska Native culture or the health and welfare of local communities.
Chapter 12 does include some case studies, but the focus remains on loss of subsistence
resources and not on the direct economic and social effects of large-scale mining.

The Pebble Limited Partnership (Doc. #5535)

5.9

The Assessment states that it has three endpoints:

1. the abundance, productivity, or diversity of the region’s Pacific salmon and other fish
populations;

2. the abundance, productivity, or diversity of the region’s wildlife populations; and

3. the viability of Alaska Native cultures. Each of these endpoints meets the criteria of
ecological relevance, management relevance, and potential susceptibility to stressors
associated with large-scale mining.
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The unfortunate fact is that the Assessment does not really quantify impacts or risks to any of
these endpoints.

EPA Response: Throughout the assessment, we have clarified that the primary
endpoint of interest is salmonid fish resources, with secondary endpoints concerning
fish-mediated effects on wildlife and Alaska Native culture. Where possible, detailed
information on stressors and endpoints at project-relevant scales (i.e., the mine site
watersheds, the mine footprints, and the transportation corridor) are presented in the
risk analysis sections (e.g., fish distribution maps in Chapter 7). We summarize the
risks associated with habitat loss and modification at various scales and in response to
multiple types of impacts from mining activities (e.g., see the conceptual models in
Chapter 7). For the pathways considered, we included peer-reviewed literature and
information from the EBD and State of Alaska reports to summarize and synthesize
likely types of effects given the habitat alterations and losses that would result from
large-scale mining in this region.

5.10 The Assessment does not discuss mining effects on the abundance, productivity or diversity
of the region’s salmon or other fish populations, but rather simply reports on the estimated
impacts to stream channels and wetlands. For example, regarding sockeye salmon, the
average annual inshore run of sockeye salmon (the key fish species identified in the
Assessment) in Bristol Bay was 37.5 million fish between 1990 and 2009 (pg 5-11).

EPA Response: See response to Comment 5.9.

The Pebble Limited Partnership (Doc. #5536)

5.11  Original Draft Location: Page 3.2, Report Section Identification: 3.3; Excerpt: [blank]

Original Comment from State of Alaska: The endpoints 2, 3, and 4 are essentially glossed
over, while endpoint 1 is not well related or scaled to represent the likely site-specific
impacts of the Pebble mine. The conclusions of this document is used to directly assess
impacts of the mine without an in depth consideration and quantification of site-specific
actions and impacts.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Endpoints have been collapsed
into three (Section 5.1), but Endpoint 1 (fish) uses habitat as a surrogate to address a lack of
data on fish abundance, productivity, diversity’. This link is tenuous, and the underlying
analysis does not make clear the relationship.

EPA Response: See response to Comment 5.9

5.12 In fact, the Assessment does not quantify impacts or risks to any of these endpoints. The
Assessment does not discuss mining effects on the abundance, productivity, or diversity of
the region’s salmon or other fish populations, but rather simply reports on the estimated
impacts to stream channels and wetlands. It then states that risks to the region’s wildlife and
Alaska Native cultures is related to impacts to salmon, but it never quantifies the impacts to
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5.13

5.14

salmon, and therefore it cannot reach any meaningful conclusions regarding the potential
risks to wildlife or Alaska Native cultures.

EPA Response: See response to Comment 5.9.

The Assessment appears to be using the term “sustainable fishing” rhetorically based on the
fact that the Bristol Bay fishery has supported the industry and subsistence cultures for many
years. Criteria for measuring whether this can be maintained with various projects on the
landscape appear not to have been presented in the Assessment.

EPA Response: The purpose of the assessment is to evaluate potential effects of large-
scale mining on the region’s salmon resources, not to determine criteria for measuring
whether “sustainable fishing” can be maintained under different types and
combinations of development. No change required.

Page 5-11, Section: 5.2.2.1 Salmon

Excerpt: Sockeye is by far the most abundant salmon species in the Bristol Bay watershed
(Table 5-3) (Salomone et al. 2011). Bristol Bay is home to the largest sockeye salmon fishery
in the world, with 46% of the average global abundance of wild sockeye salmon between
1956 and 2005 (Figure 5-9A) (Ruggerone et al. 2010). Between 1990 and 2009, the average
annual inshore run of sockeye salmon in Bristol Bay was approximately 37.5 million fish
(ranging from a low of 16.8 million in 2002 to a high of 60.7 million in 1995) (Salomone et
al. 2011). Annual commercial harvest of sockeye over this period averaged 25.7 million fish
(Table 5-3), and 78% of the average annual subsistence salmon harvest (140,767 salmon)
over this period were sockeye (Dye and Schwanke 2009, Salomone et al. 2011). Escapement
goals — that is, the number of individuals allowed to escape the fishery and spawn, to ensure
long-term sustainability of the stock — vary by species and stock. For example, the current
sockeye escapement goal for the Kvichak River ranged from 2 to 10 million fish (Box 5-2).
Annual sport harvest of sockeye in recent years has ranged from approximately 8,000 to
23,000 fish (Dye and Schwanke 2009).

Technical Comment from ERM: The Assessment describes the Bristol Bay Sockeye Salmon
fishery as the largest in the world (46% of world populations of Sockeye). It is unclear from
the Assessment what percentage of sockeye production come directly from the Koktuli’s
South and North Forks, or the Upper Tularik. Furthermore it is unclear if within this region
the values presented in the report are annual or interannual variation. ERM’s analysis indicate
that the number of sockeye produced by the North Koktuli (as well as the South fork and
Upper Talarik Creek) in comparison to the total district inshore run for the Nushagak and
Naknek-Kvichak systems is very low. When compared to overall Bristol Bay production the
proportion attributable to sockeye production by the three drainages is near zero. This is not
to suggest that these fish are not important but only that they represent a negligible fraction of
overall production, and are negligible in comparison to the annual Bristol Bay commercial
harvest (25 to 30 million sockeye commercially harvested annually).

Citations: Morstad et al., 2010, as cited by PLP EBD 2011; Baker et al., 2009, as cited by
PLP EBD 2011; General Subject Area: Sockeye Salmon Fish and Fish Habitat; Comment
Category: Incompl[e]te use of data and incomplete analysis.
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5.15

5.16

EPA Response: As stated in the assessment, Chapter 5 presents background
information on the assessment endpoints across the Bristol Bay watershed and within
the Nushagak and Kvichak River drainages. Information on salmon populations in the
South Fork Koktuli River, North Fork Koktuli River, and Upper Talarik Creek are
provided in Chapter 7.

The analysis referenced in this comment uses index counts as population estimates,
which is invalid for reasons specified in Section 7.1.2. Also see NDM 2005 (Draft
Environmental Baseline Studies 2004 Progress Report, Chapter 11) where the methods
and results for spawner index counts are described, with the following caveat (p. 11-9):
“Please note that aerial spawning-survey results are an index of overall spawning
abundance in the project area and are not intended to serve as escapement estimates.”

Page 5-11, Section: 5.2.2.1 Salmon

Excerpt: Chinook salmon are an important subsistence food for residents of the Nushagak
River watershed. Chinook returns to the Nushagak River are consistently greater than
100,000 fish per year, and have exceeded 200,000 fish per year in 11 years between 1966 and
2010. This frequently places the Nushagak at or near the size of the world’s largest Chinook
runs, which is notable given the Nushagak River’s small watershed area compared to other
Chinook-producing rivers such as the Yukon, Kuskokwim, Fraser, and Columbia.

Technical Comment from ERM: Among the three local drainages where direct impacts will
occur, the NFK supports the largest run of Chinook salmon (followed by the SFK), and
indeed Chinook were the most abundant of any salmon in the NFK in 2004 and 2005. That
changed in 2006 when the run decreased by an order of magnitude confirming that a high
interannual variability exists in these stream systems. Between 2004 and 2008 the Nushagak
River Chinook salmon escapement estimate ranged from 53,344 in 2007 to 163,506 in 2005
and had a 5-year average of 106,131 (Baker et al. 2009; as cited by PLP EBD 2011). In
contrast, the NFK Chinook salmon mean index counts (used as an index of escapement)
ranged from 157 in 2008 to 1,838 in 2004 and averaged 891 for the 5-year study period (PLP
EBD 2011; Table 15.1; Figure 15.1-27). The North and South Forks of the Koktuli River
(tributaries of the Mulchatna River, a major Nushagak River tributary) are relatively minor
contributors to overall Nushagak river Chinook salmon production. There are many
Mulchatna and Nushagak River tributaries that likely produce much greater numbers of
Chinook salmon (although further analysis is needed to confirm this and relevant data is
limited for some stream systems and sub-tributaries). These include the Wood River,
Kokwok River, Mulchatna River, Nuyakuk River, Tikchik River and the King Salmon River
(Nushagak Tributaries) and the Stuyahock and Chilikadrotna River (Muchatna Tributaries).

Citation: No reference provided; General Subject Area: Chinook Salmon Fish and Fish
Habitat; Comment Category: Data not supported by reference. Incomplete use of data and
incompl[e]te analysis.

EPA Response: See response to Comment 5.14.

Original Draft Location: Page 5.1, Report Section Identification: 5.1 Fish Distribution,
Excerpt: [blank]
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5.17

Original Comment from State of Alaska: In regard to standard risk assessment format,
descriptive sections such as 5.1 Fish Distribution are usually part of Problem Formulation. As
commented above, and again related to risk assessment format, the actual Problem
Formulation section is too general and sections 2, 3, and portions of 4, 5, and 6 provide more
specific analysis that could be made part of problem formulation. The purpose being to focus
the conceptual models and risk assessment on critical issues. This does get done to some
extent, but just not in the problem formulation. The Bristol Bay Watershed Assessment as a
whole does not follow a typical risk assessment format. Rather, individual sections are each
generally formatted each as their own risk assessments.

Recommended Change: Section 5-1 applies to multiple sections of the report and should be
moved to the Problem Formulation section of the report, to augment the very general
information currently provided. Alternatively, make a specific problem formulation part of
each of Sections 5 and 6, keeping a general conceptual model in Section 3 related to potential
impacts, and then refine that broad conceptual model with a conceptual exposure model that
better fits the scenarios in each of Sections. Problem Formulation is supposed to focus the
assessment on the most important endpoints requiring assessment or investigation. As it is
written there is this long laundry list of potential endpoints scattered throughout Sections 2, 3,
and 4. The Risk Assessment portions need focus.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Although Problem
Formulation was expanded into 5 chapters, which included an expanded discussion of fish
distribution and abundance in Section 5.2: “Endpoint 1: Salmon and Other Fishes,” the same
information from Section 5.1 was moved to Risk Analysis and Characterization, and is now
Section 7.1: “Abundance and Distribution of Fishes in the Mine Scenario Watersheds.” This
section still appears to contain the same discussion on the interpretation of available fish
distribution data, which is overlaid on the revised version of the mine scenarios. The risk
analysis does not meet EPA standards. The comment stands.

EPA Response: In Chapter 5 (part of the problem formulation portion of the
assessment), we provide an overview of the assessment’s primary and secondary
endpoints in the Bristol Bay watershed as a whole, focusing on the two watersheds—the
Nushagak and the Kvichak—that drain the Pebble deposit area. In Chapter 7, where
we begin to evaluate how mining would impact these endpoints, we focus in on the
specific streams draining the site. It would be inappropriate to include specific data
used in analyses, such as fish occurrences at the Pebble site, in the problem formulation
portion of the assessment. Further, it would make it more difficult for the reader to
understand the analyses. This is appropriate, and there is nothing about this
organization of information that does not meet EPA standards.

Original Draft Location: Page 5.75, Report Section Identification: 5.6 Fish Distribution,
Excerpt: [blank]

Original Comment from State of Alaska: The text states that any negative impact on fish
could lead to negative impact on the health and welfare of Alaska Natives. Yet, of the
40,000,000 (high range) fish returning to the Bristol Bay region, it was stated earlier that
approximately 150,000 are taken for subsistence. The assessment assumes that “any” impact
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to fish populations would necessarily result in a proportional impact to Alaska Native
subsistence fish use although the relative taking of subsistence fish is small relative to the
taking of commercial fish.

Recommended Change: Present a more detailed or at least report more precisely the numbers
of salmon used for subsistence versus the total number of fish, and discuss the balance that
could be adjusted between escapement, commercial, and subsistence fish harvest, particularly
if a more detailed economic analysis shows the mine is more economically valuable than
slight losses to the commercial fish industry.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: The following statement was
added to the document “The magnitude of salmon-mediated effects on wildlife, subsistence
resources, and indigenous cultures cannot be quantified at this time, and is uncertain.” (page
12-16). No expanded analysis was provided. The only value placed on subsistence fishing is
an annual harvest of 2.6 million Ibs per year (page 5-24), and on average, 50% is Pacific
salmon (page 5-34). Additionally, page 5-35 and 5-36 presents % harvest by species for
subsistence fisheries in Bristol Bay watershed. The comment stands. The analysis
overestimates the impacts on subsistence use.

EPA Response: The comparison of subsistence with commercial fisheries is not within
the scope of this assessment. Likewise, the assessment is not an economic cost-benefit
analysis of mining and the fishery. Although the subsistence fishery is small relative to
the commercial fishery, it sustains a way of life for local residents and is integral to the
social and spiritual aspects of the region’s Alaska Native cultures. The scope of the
assessment is limited to potential risks to salmon from large-scale mining and resulting
salmon-mediated effects to indigenous culture and wildlife. The scope does not include
an economic cost-benefit analysis of mining, commercial fishing, and subsistence
fishing.

The statement from the revised assessment cited in the comment is part of a discussion
of uncertainties, and it does go on to provide an expanded analysis which states “...the
magnitude of overall impact to wildlife, subsistence resources, and indigenous cultures
depends on many factors, including the location of the effects, the temporal scale of the
effects, cultural resilience, the degree and consequences of cultural adaptation, and the
availability of alternative subsistence resources.” We do not see how this analysis of
uncertainties “overestimates the impacts on subsistence use.”

5.18 (...) [T]he Assessment establishes as an endpoint to assess the abundance, productivity, or
diversity of the region’s Pacific salmon and other fish populations. However, the Assessment
fails to actually analyze this endpoint qualitatively. Instead, it simply talks about impacts to
fish habitat and wetlands.

For example, regarding sockeye salmon, the average annual inshore run of sockeye salmon
(the key fish species identified in the Assessment) in Bristol Bay was 37.5 million fish
between 1990 and 2009 (p. 5-11). Based on the highest index spawner count over the 5 year
survey period, approximately 90,200 sockeye salmon were estimated in the Mine Scenario
watersheds, (which include the South and North Fork Koktuli Rivers and the Upper Talarik
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5.19

5.20

Creek, Table 7-1 on p. 7-13). Accepting that this estimate may underestimate the actual
population, these fish represent about 0.25% of just the returning sockeye salmon in the
Bristol Bay watershed, and certainly a much lower percentage of the total population.
Although this is a crude estimate, it provides an order of magnitude sense of the potential
project effect on fish populations, which the Assessment fails to provide.

EPA Response: See response to Comment 5.14.

The Assessment relies on Alaska Department of Fish and Game analysis on yield to establish
sustainable levels. These data are obtained from observer reports of escapement. It is unclear
in the Assessment what defines sustainable harvests. Furthermore, it is not clear what level of
industrial fishing is necessary, if any, to influence the sustainability of salmon stocks.
Furthermore, the commercial sockeye fishery in Bristol Bay is sustained because of
regulations limiting the commercial harvest allowing a sufficient number of adults to spawn,
to protect future harvests. In the absence of those regulations, commercial fishing would
likely proceed at an accelerated rate congruent with market demand and likely resulting in
overharvest. The Assessment fails to point out that the Bristol Bay sockeye industry has
sustained itself because of these regulatory limits. Like the commercial fishing industry, a
mine of the caliber discussed in the Assessment would certainly go through a robust
regulatory review process whereby management conditions would be established in a fashion
that makes the mine development compatible with other resource uses.

EPA Response: Commercial fishing regulations are discussed in Box 5-2.

Page/Section: Section 5

Excerpt: The Assessment indicates throughout that overall salmon populations are expected
to be reduced due to water loss and direct impacts.

Technical Comment by ERM: Data indicating significance/non-significance are not currently
available since population studies on the local drainages have not been conducted, and only
abundance studies have been reported. The Assessment fails to substantiate statements on
reduced salmon populations with references supporting their position. Furthermore, the
Assessment fails to distinguish between spatial scales when making these statements.
Anadromous stream lengths in the three watersheds (South and North Forks of Koktuli and
the Upper Talarik) comprise less than 0.3 % of the total anadromous stream length in the
Nushagak and Kvichak river systems and still less for the six combined hydrologic units
comprising Bristol Bay. In addition, adult sockeye return estimates for these three watersheds
are less than 0.2% of the total commercial harvest in Bristol Bay. In fact, the interannual
variation in Bristol Bay commercial harvest is greater than the annual return estimates for the
Koktuli Rivers and the Upper Talarik. In summary, the existing data sets indicate reductions
in salmon populations will likely not be measurable at the Bristol Bay Scale.

Citations: No reference provided.
General Subject Area: Fish and Fish Habitat.

Comment Category: Scale of impact.

EPA Response: Text on the relevant geographic scales has been added to Chapter 7 to
illustrate the relative proportion of AWC stream length lost within the North Fork
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Koktuli, South Fork Koktuli, and Upper Talarik Creek watersheds under the mine
scenario footprints. For response to comment on the proportion of salmon populations
affected, see response to Comment 5.14.

5.21 Original Draft Location: Page 2.17, Section 2.2.4, Excerpt: Table 2.6

Original Comment from Environ: The only justification for the values of each economic
sector states “see Appendix E for additional information on these values.” There are many
calculations and value estimates throughout Appendix E. In order to be able to verify
calculations specific references to specific locations in Appendix E need to stated.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Section 5.2.3, Pages 5-23 and
5-24. This section is almost identical to previous Section 2.2.4. adding no additional
information as recommended. Page 1.2 states “This assessment is not an environmental
impact assessment, an economic or social cost-benefit analysis, or an assessment of any one
specific mine proposal.” And page ES-9 states “The economic effects of mining are not
assessed.” Comment was acknowledged but not addressed. Therefore the original comment
still stands.

EPA Response: This information is included as Table 5-4 in the revised assessment. The
table heading now directs readers to Appendix E (Table 3 of the Executive Summary
and Section 4) for additional information on the reported values.

5.22  Original Draft Location: Page 2.24, Section 2.3.4, Excerpt 1% paragraph

Original Comment from Environ: The logic presented in these two paragraphs is flawed since
it assumes that all the returning fish escape into the rivers to spawn. Per Figure 6-1, the
average escapement into the entire study area averages 16,142 fish, not 30 to 40 million. At
an average size of 2.32 kg per fish (Burgner 1991), this is equivalent to approximately 37,500
kg of fish. Only a small percent of that weight is nitrogen and phosphorus (typically 11 to 12
percent nitrogen). So the total import must be less than 4,000 kg of nitrogen and smaller
amount of phosphorus, not the estimated 20 million kg reported in the referenced paragraphs.
Also worthy of note, Moore and Schindler (2004) indicate that on average, smolts export
12% of the phosphorus and 16% of the nitrogen that their parents bring in, so the nutrients
available to other biota are smaller than the total nutrients imported by the parents.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Essentially, the same analysis
is presented in Section 5.2.5 of the second review draft as was presented in Section 2.3.4 of
the first review draft. The comment was not addressed. The assumption that all returning fish
escape into the river grossly over-estimates the impacts of a project on nutrient availability.
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5.23

5.24

EPA Response: No change required, as the text accurately reflects the findings of the
cited works, does not contain logical inconsistencies, and does not make any argument
regarding import vs. export of marine-derived nutrients.

Original Draft Location: Page 5.16, Section 5.2.1.2 and Appendix C, Excerpt [blank]

Original Comment from Environ: The assessment states that the loss of upstream waters (p 5-
21, P 1) would “greatly reduce inputs of organic material, nutrients, water, and macro
invertebrates to reaches downstream ....”. They also state that 65% of the nitrogen flux is
attributed to headwater contributions. They then go on in Appendix C (p 16-18) to state the
tremendous importance of Marine-derived Nutrients to the Bristol Bay Watersheds coming in
from salmon swimming upstream.

Recommended Change: [blank].
Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Marine derived nutrients are a
primary source of nutrients in the river, as is indicated in the Appendices. The main body of
the text needs to reflect this. The document seems to assume that headwaters are a driving
source of nutrients and no nutrient budget has been developed. The analysis likely
overestimates the effects of reductions in nutrients from headwater streams.

EPA Response: These statements are not contradictory. Headwater streams provide
important inputs to downstream waters, including the many streams that do not have
documented anadromous fish populations. Where anadromous fish occur, marine
derived nutrients can play an important role, but this does not negate the contributions
of headwater nutrient sources, particularly for streams without large runs of salmon.
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 relative
contributions of other subsidies.

Original Draft Location: Page 2.16, Report Section Identification: Section 2.2.3, Excerpt
[blank]

Original Comment from State of Alaska: Draft Comment: The logic presented in these two
paragraphs is flawed since it assumes that all the returning fish escape into the rivers to
spawn. Per Figure 6-1, the average escapement into the entire study area averages 16,142
fish, not 30 to 40 million. At an average size of 2.32 kg per fish (Burgner 1991), this is
equivalent to approximately 37,500 kg of fish. Only Draft Comment: Text states that the
Mulchatna caribou herd spends a considerable amount of time in other watersheds.
Approximately how much time does the Mulchatna caribou herd spend in the Nushagak and
Kvichak River watersheds?

Recommended Change: Specify how much time the Mulchatna caribou herd spends in the
Nushagak and Kvichak River watersheds as compared to other watersheds in the Bristol Bay
watershed. This information might be presented as a fractional use estimate.

Addressed: No.

Comments Regarding Adequacy of Response in Second Draft: Identical text.
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EPA Response: The relevance of the comment about salmon escapement to Section
2.2.3is not clear, but in any case Figure 6-1 (which does not appear in the final
assessment) illustrates Chinook salmon counts among Nushagak drainages. It is not an
estimate of total salmon escapement by all species. Regarding caribou, we are not aware
of data (and none were suggested in the comment) that would allow a quantitative
fractional use estimate to be completed. The Barren Ground Caribou section of the
USFWS report discusses historical data, which indicate that population size, as well as
range, have varied over time.

The Pebble Limited Partnership (Doc. #5752)

5.25

5.26

The central question that motivated this assessment is: how would mining affect the long
term viability and abundance of salmon and other fish resources in the Bristol Bay
watershed? EPA avoids analysis of this core issue, apparently because there are no data to
suggest that mining cannot co-exist with other commercial, recreational and cultural uses of
the resources within the overall watershed. In fact, as discussed below, the only quantitative
data in EPA’s assessment with respect to fish population indicate that mining would have
minimal or no impact on the overall Bristol Bay fishery.

EPA Response: The assessment does not attempt to predict salmon population
responses to the identified scenarios. Rather, as carefully outlined in the various
chapters and associated conceptual frameworks, the assessment provides an evaluation
of the risks associated with various mining activities, including both inevitable and
potential habitat modifications. The weight of evidence presented in these chapters
includes peer-reviewed scientific literature of salmon habitat requirements, population
dynamics, physiological responses to various stressors, field data, and other sources of
information.

The Risk Posed By The Mine To The Bristol Bay Fishery Is Minimal. The Assessment does
not demonstrate that the area affected by the Pebble mine would have a significant impact on
salmon in the Bristol Bay fishery. In fact, it demonstrates the reverse.

A. Even absent compensatory mitigation, at most a small fraction of 1% of the sockeye
salmon in the Bristol Bay fishery would be affected by a Pebble Mine.

Using the sockeye salmon populations and even accepting what are likely to be
overstated fish populations from the Assessment, the number of sockeye salmon in
streams affected by the mine site is (i) less than one-fourth of one percent of the total
inshore run of sockeye salmon in the Bristol Bay area and (ii) less than one-half of one
percent of the annual commercial harvest of sockeye salmon. According to the
Assessment, the average annual inshore run of sockeye salmon is roughly 37.5 million
and the annual commercial harvest is 25.7 million. Assessment at 5-11. Using the highest
number from the “highest reported index spawner counts” in the Assessment, about
90,000 fish occupy the “mine scenario watersheds.” See id., Thls. 5.3 and 7.1. Thus, even
using the Assessment’s numbers, the sockeye salmon in the “mine scenario watersheds”
represent approximately [0].24% of the total inshore run of sockeye salmon in Bristol
Bay and approximately [0].35% of the annual commercial harvest from Bristol Bay. Even
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setting aside mitigation measures, the Pebble mine would have negligible impact on
salmon habitat in Bristol Bay.

EPA Response: This comment makes two important assumptions. First, it assumes that
index counts provide escapement estimate, which is an invalid assumption (see response
to Comment 5.14. Second, it assumes that if low numbers of fish are documented for a
site, the habitat is somehow of low or lesser importance. This is an invalid assumption
for several reasons:

e Sampling in the study area is difficult. Information on fish distributions in the
study area must rely on intermittent site visits during periods when the area and
streams are accessible and suitable for effective sampling. Given the logistical
challenges of sampling fish environment, it is reasonable to conclude that the
current databases provide an incomplete description of the full distribution and
abundance of fish in the study area, and may well be an underestimate.

e Some habitats are seasonally important. Fish may be absent from a site during
portions of the year, but present in high abundances at other times. Low
abundance at one point in time does not necessarily equate to low abundances at
another point in time, nor does it mean that the habitat is not important.

e Sites with low abundances during years with low adult escapement may have
high abundances during years with higher survival or escapement, allowing
populations to respond to favorable conditions.

e Sites with low apparent abundances of target species (e.g., salmon) may provide
habitat for other fish species, macroinvertebrates, or other components of the
food web essential for ecosystem function.

e Sites with low abundance may provide important services to downstream
waters, including regulation of water quality or flows or supplies of materials.

EPA Response: Given these factors, it is not valid to conclude that streams with low
abundances observed under a particular sampling regime are somehow unimportant.
They can in fact be very important, as is well-known and documented within the
ecological and fisheries literature detailed in the assessment.

Center for Biological Diversity (Doc. #2922)

5.27

If the proposed Pebble Project goes forward, construction and operations of the mine site and
transportation infrastructure for the mine would have major and population-level impacts on
Iliamna Lake seal. These impacts include (1) major adverse impacts to quality and quantity
of anadromous and freshwater fish in the lake; (2) severe and long-term impacts on habitat
quality especially water quality; (3) toxic effects resulting in direct mortality and decreased
survival and reproductive rates from mine contaminants; (4) increased pressure and
competition for fish and wildlife resources because of increased human access to the area;
and (5) increased stress levels and disturbance from higher human activity and industrial
activity levels in the area, especially low-flying aircraft. (...) EPA’s Bristol Bay Assessment
failed to analyze impacts to the Iliamna Lake seal, despite stating their interest in analyzing
salmon-dependent species and species that would be directly impacted by Pebble Project.
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EPA Response: As detailed in Chapter 2, this assessment does not consider all species
that would be directly impacted by a mine at the Pebble deposit. Throughout the
assessment, we have clarified that the primary endpoint of interest is salmonid fish
resources, with secondary endpoints concerning fish-mediated effects on wildlife and
Alaska Native cultures. On-going research on Iliamna Lake seals is now mentioned in
Section 5.3.

World Wildlife Fund, Arctic Field Program (Doc. #5537)

5.28  Acquire a full understanding of the ecological linkages between species, including
endangered ones. In particular, the Assessment should address the potential impacts of large
scale mining in Bristol Bay that could cause significant impacts on other species of fish,
marine mammals and birds as a result from reduced salmon runs and pollution on the
region’s freshwater system and marine estuaries. Regardless of a potential ESA designation,
adverse impacts to Bristol Bay salmon populations will have a reverberating impact
throughout the marine food web, including for the endangered Cook Inlet beluga whale and
Lake Iliamna seal.

EPA Response: See response to Comment 5.27.

5.29 Include an assessment of recent king salmon stock concerns in Western Alaska. The
Nushagak River was the only major western Alaska River in 2012 that met its king salmon
escapement goal. Other traditional king salmon strongholds, including the Yukon and
Kuskokwim Rivers, did not meet their king salmon escapement goals. There is scientific
agreement that king salmon stocks throughout Alaska have been in decline for the past few
years, so it is important for the EPA to include the fact that king salmon runs are being
stressed throughout Alaska by something other than large-scale mining in the Bristol Bay
region. Large-scale mining in the region can further exacerbate and stress Bristol Bay’s king
salmon populations.

EPA Response: Recent and persistent regional and statewide declines in Chinook
productivity and harvest are a definite concern (ADF&G Chinook Salmon Research
Team 2013, p. 8). The long-term variability of annual run-strength of Nushagak River
Chinook salmon stocks does not appear to deviate much from other key Alaska
Chinook salmon producing streams (ADF&G Chinook Salmon Research Team 2013, p.
51-56), thus we do not highlight it here.

5.30 Update the Assessment’s section on the economic values to acknowledge the most recent
analysis of the economic values of the salmon fishery, as quantified by University of Alaska
Institute of Social Research (ISER) in its May 2013 report titled “The Economic Importance
of the Bristol Bay Salmon Industry.” ISER’s findings showed that the fishery is worth a total
of over $1.5 billion and provides 12,000 fishing and processing jobs during the summer
salmon fishing season. Measured as year-round jobs, and adding jobs created in other
industries, the Bristol Bay salmon fishery created the equivalent of almost 10,000 year-round
American jobs across the country. These numbers are impressive indicators of an economic
resource that would be jeopardized by construction of a mine in the watershed. Other
analyses, such as a 2011 study by WWF, demonstrate the global significance of the Bristol
Bay fishery. Graphic’s included in the 2011 WWF study titled “The Value of Commercial
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5.31

Fisheries Near Bristol Bay, Alaska” illustrate the geographical distribution of Bristol Bay
salmon sold in the global market by just one salmon processor, with its salmon product
reaching four out of the seven continents, and as far as Japan, South Africa and the United
Kingdom. The report includes the residency of Bristol Bay salmon permit holders to
demonstrate the national, statewide and regional importance of the Bristol Bay’s fisheries.
Bristol Bay provides jobs and economic benefits for Alaska Native tribal members, as well as
American’s from all walks of life.

EPA Response: Comment noted; no change required. We are aware of the report cited
in the comment, but have not included it in the assessment because it is outside the
scope of the assessment.

Consider the ongoing National Marine Fisheries Service study of the potential mining
impacts on freshwater seals of Lake Iliamna in the final Watershed Assessment. This study
will help guide future EPA actions. These seals are currently under review by the National
Oceanic and Atmospheric Administration for potential listing as a protected species under the
Endangered Species Act. These marine mammals are an important part of the Bristol Bay
ecosystem, as well as for Alaska Native cultures for subsistence purposes. The 404(b) (1)
Guidelines of the Clean Water Act prohibit the authorization of discharges where they would
jeopardize the continued existence of an endangered or threatened species or destroy or
adversely modify its designated critical habitat. These same provisions should be considered
for the endangered Cook Inlet beluga whales which could be adversely impacted by Pebble’s
potential infrastructure and activities in Cook Inlet.

EPA Response: See response to Comment 5.27.

Alaska Chapter of the Wildlife Society (Doc. #7415)

5.32

Salmon are the foundation of the region’s food web, and a major food source for terrestrial
predators such as brown bears, bald eagles, and in some areas wolves. Marine nutrients
delivered by salmon directly or indirectly affect freshwater and terrestrial habitats for a
variety of species. Significant reduction in the salmonid food base would likely result in a
cascade of changes to multiple species across trophic levels and habitats.

EPA Response: Comment noted; no change required.

Thirteen Members, United States Congress (Doc. #7353 and #7355)

5.33

We write to express our strong support for protecting the thousands of American jobs and
substantial economic opportunities in Bristol Bay, Alaska. Bristol Bay is home to one of
North America’s last great wild salmon fisheries, with nearly 40 million salmon returning to
the region each year. Those fish support the jobs of commercial fishermen and women who
earn a living fishing, processing and distributing these salmon throughout the world, as well
as a healthy tourism economy. Unfortunately, the waters and wetlands that sustain this
economic engine are threatened by a proposal to turn the habitat where these fish spawn into
an industrialized hard rock mining zone.

EPA Response: Comment noted; no change required.
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5.34  Arrecent report issued by the Institute of Economic and Social Research — University of
Alaska (ICSR) found that Bristol Bay plays a critical role in the regional economy of the
Pacific Northwest. Specifically, it demonstrates that the value of Bristol Bay based
commercial Fishing activities accounts for an impressive $1.5 billion in annual output value,
including $500 million in direct income. Additionally, the impact across Washington and
Oregon sustains $618 million in indirect economic activity, mostly through seafood
processing. This results in more than 4,000 jobs for Alaskans and nearly 6,000 jobs in
Washington, Oregon and California. Clearly, the health of Bristol Bay plays a very
significant role in maintaining the economic vitality of a region that relies heavily on the
entire commercial fishing industry.

We represent states with strong commercial fishing industries. The fishermen and women in
our states depend on the well-being of our nation’s fisheries so the businesses they run can
continue to thrive. Unfortunately, the proposed Pebble Mine has created a cloud of
uncertainty. With the looming threat of a massive open pit mine that could destroy their
fishery, these businesses lack the certainty required to grow their operations. That’s why over
100 commercial fishing organizations from across the country have written in opposition to
the Bristol Bay mining permit and asking for a comprehensive review of the mine’s impact.

EPA Response: Comment noted; no change required.

5.35 In New England, which has a long and proud history of commercial fishing, the importance
of maintaining abundant and healthy fisheries is certainly appreciated and understood. We
have seen firsthand the impact that a potential loss of an industry can have on a local
community. New England fishermen and their communities, like their counterparts in Alaska,
are dependent on the health of local fisheries to sustain their businesses and their families.

Additionally, a number of New England fishermen reportedly hold commercial fishing
permits in Bristol Bay and many crew members make their way to Bristol Bay to work
during the region’s fishing season. We understand that these fishermen are concerned about
the future of Bristol Bay’s abundant fisheries. Several fishing organizations, including the
Gloucester Fishermen’s Wives Association, the Maine Lobsterman’s Association, and the
Maine Coast Fishermen’s Association have communicated to us their support and concern for
the fishermen of Alaska. We take seriously their views on this important issue and
respectfully encourage the EPA to complete and publicly release a final Watershed
Assessment for Bristol Bay prior to the start of Alaska’s salmon fishery season this summer.

EPA Response: Comment noted; no change required.

Northern Dynasty Minerals Ltd. (Doc. #3650)

5.36  In EPA’s hypothetical mine area, no salmon spawning has ever been documented upstream
of Frying Pan Lake (FPL), only a few juvenile coho salmon have been found upstream of
FPL, supporting juvenile coho to move upstream from spawning location. However, fish
density and distribution data show that these fish are confined to the main stem SFK up to
about tributary stream SFK 1.370. Fish habitat data from the EBD would show that this
portion of the SFK main stem is only about 2 m in width.
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5.37

The AWC erroneously reports juvenile sockeye salmon rearing in FPL. This distribution is
not supported by the known locations of sockeye spawning, the ages of fish represented in
the AWC, the number of juveniles reported (3 or 4 depending on the source), and the
behavior of juvenile “river type” sockeye after emergence. Data for the UT shows a relatively
large spawning population of coho salmon, a few Chinook, and some sockeye in certain
years. However, EPA assumed that the upper portion of UT was important for Chinook and
sockeye and that sufficient habitat is not available downstream of any cut off areas to
accommodate a few occasional and additional spawners. This is also true in the SFK
downstream of the ephemeral reach and in the NFK.

EPA Response: This comment assumes that if low numbers of fish are documented for
a site, the habitat is somehow of low or lesser importance. This is an invalid assumption
for several reasons (see response to Comment 5.26).

Regarding the sockeye salmon observed in Frying Pan Lake documented by a PLP
contractor, we acknowledge that the counts are low but, as stated above, this does not
invalidate the conclusion that these waters provide rearing habitat. Juvenile sockeye
salmon are known to migrate upstream from spawning locations, thus these individuals
may have moved into Frying Pan Lake from known downstream spawning locations.
We are not aware of any genetic analyses that have determined the juvenile sockeye in
Frying Pan Lake were river type. There may be both river and lake type sockeye in the
Koktuli system.

a) Woody and O’Neal, 2010 — “Fish Surveys in Headwater Streams of the Nushagak and
Kvichak Drainages Bristol Bay, Alaska”

Summary
e No clearly stated conclusions are identified.
e Science in the report was not emphasized nor articulated in very much detail.

e Does not determine mine impacts as stated in the “disjointed and advocacy-laced
Preface”.

e Limited in scope and too general in nature to contribute to quantitative assessment of
development impacts.

Specific References.

“The Preface states that the purpose of these surveys (conducted in 2008), and by
assumption the purpose of the overall report (which adds data for 2009 and 2010), was
to determine if these streams and their habitat could be affected by mining activity
associated with the proposed Pebble Mine. I did not see that purpose reflected in the
body of the report. There was no discussion of impact assessment methodology or
documentation of an environmental assessment, which would be needed to attain the
stated purpose. Rather, this report is merely a data compilation of species collected by
trapping, electroshocking, and aerial survey, and it presents habitat parameters for
streams surveyed.” — William J. Wilson (pg.4)
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“This report does not determine mine impacts as stated in the Preface.” — William J.
Wilson (pg.4) “The conclusions of the report are meagerly supported by the evidence
provided.” — William J. Wilson (pg.5)

“A sampling data summary is provided as an insert to Appendix | that shows the number
of reaches sampled and their total lineal length, but a mathematical error adds confusion
(reaches sampled in the three years were 4, 34, and 20 totaling 58, not 68). How does

this number, 58, relate to the 97 sites mentioned on page 16?”” — William J. Wilson (pg.5)

“The methods state that study sites were selected near or adjacent to mine claims for
streams with <10% gradient, but it is not immediately clear if all of these potentially
affected sites were surveyed or only a subset since the maps included in the report show
the study areas at a fairly coarse scale.” — Michael R. Donaldson (pg.7)

“A weakness is the assessment of physical habitat at study sites, which could have been
more thorough (e.g., through more extensive data collection at multiple transects across
each study reach). A more detailed data set might lend itself to more extensive
characterization of the relationship between salmon abundance and physical habitat,
which could potentially be used to estimate salmon abundance at unsurveyed sites.” —
James M. Helfield (pg.7)

“The study is not close to optimally designed, nor are the methods, results, discussion,
and conclusions well presented in an organized, sequential way.”” — Dennis L.
Scarnecchia (pg.8)

“It was not clear if there was a systematic sample design for identifying exactly which
streams were sampled, and why they were chosen over other possible streams (other than
gradient). Although this study appears to be preliminary in nature, presumably to be
followed by more detailed studies, it would have been useful to know why particular
streams were chosen or not chosen in a landscape context, for example, based on their
location, accessibility, or proximity to proposed mining, etc.” — Dennis L. Scarnecchia

(pg-8)

“It would have been useful to clearly identify how the electrofishing settings matched the
objective/goal of the study, for example, to make sure that if fish were in a section, that
they were sampled.” — Dennis L. Scarnecchia (pg.8)

“Although habitat was assessed, there was little indication as to what the hypotheses of
the investigators were regarding the relations between habitat measures and fish
presence or absence. As it was written, it was not clear exactly why most of the habitat
information was collected, other than to show they were within very general acceptable
ranges for species in question.”” — Dennis L. Scarnecchia (pg.9)

“Although presence/absence seemed to be the objective of the sampling, it would have
been useful to give an indication of relative abundance of captured fish stream by stream,
not just as a whole, as was done. Too little emphasis was put on the results of the fish
sampling, which was the theme of the paper. It would have also been useful in a
discussion section to show how the catches of anadromous fish and resident fish related
to specific habitat conditions; this was not done.”” — Dennis L. Scarnecchia (pg.9) “The
conclusion section as a whole presented a challenge as written because it is not a
conclusion section.” — Dennis L. Scarnecchia (pg.9)
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“No conclusions are identified.” — Dennis L. Scarnecchia (pg.9)

“Weaknesses of this report include a disjointed and advocacy-laced Preface, which
unfortunately sets the scene for a report that bears little resemblance to that Preface.
Another concern is the lack of quantitative information on number of fish collected, by
species, in each reach/site, in each year, by each sampling method. For example, page 16
states that of the 97 sites surveyed, 72 contained anadromous salmon, but was that one or
two fish per site, or hundreds per site?”” — William J. Wilson (pg.10) “The report
mentions “the continuing dramatic decline” of [salmon] in the Fraser River in British
Columbia; this impression of dramatic decline in the Fraser is out of date and should be
revised.” — Williams J. Wilson (pg.10)

“Figure 6 states that hatcheries can cause detrimental genetic and ecological changes in
wild salmon populations; hatchery effects on salmon are not the subject of, nor discussed
in, the narrative of this report, and this statement is irrelevant.” — William J. Wilson

(pg.11)

““A statement on page 23 requires considerable explanation and referencing: “As
illustrated by this...stud[y], headwaters comprise a significant proportion of
essential...habitat for salmon...” This report provides no justification or supporting data
or analyses for this statement. Significance has statistical meaning and requires a
statement of confidence; terms, “significant’” and “essential’, have specific scientific
and/or regulatory meaning that require referencing.” — William J. Wilson (pg.11)

“The report does not provide the quantitative data needed to characterize the relative
importance of the areas surveyed to the overall production of fish in the Nushagak and
Kvichak River systems, and in turn, to fish production in the larger Bristol Bay
watershed. Lack of specific information on species collected in sites/reaches that are
within the mine footprint, or downstream of presumed development sites, limits the
application of this report’s results to the EPA assessment.”” — William J. Wilson (pg. 13)

EPA Response: The criticisms of Woody and O’Neal (2010) listed above describe
limitations of the sampling design, lack of additional data that would have been useful,
and other critiques of the conclusions drawn. Woody and O’Neal (2010) is cited once in
Chapter 5 to illustrate the occurrence of coho salmon high in headwater streams in the
proposed mining area. The fact that fish were captured and identified correctly in these
areas is not in dispute. This is the sole fact cited in Chapter 5, thus these critiques are
not relevant to the manner in which this citation is used in the assessment.

IUCN SSC Salmonid Specialist Group (Doc. #5435)

5.38

Our sockeye salmon assessment (the original version was released in 2008, and an
amendment to this was completed in 2011) is the culmination of a great deal of work, and
was made possible by a number of contributors and collaborators across the North Pacific.
Although sockeye as a species is not considered to be at risk globally, many populations have
experienced declines, including populations in the Kvichak River in Bristol Bay. Bristol Bay
is widely regarded as the most abundant and diverse assemblage of sockeye populations in
the world. Conservation of core areas like this is the most reliable way to ensure viability of
the global species. Restoration is much more difficult, expensive, and less effective if healthy
populations are allowed to decline. There is much talk these days about sustainable fisheries.
This concept depends directly on the health and well-being of individual populations as it is
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the collective of these populations which provides the stability to the larger population
aggregate and the fisheries that depend on them.

EPA Response: Comment noted; no change required.

Natural Resources Defense Council (Doc. #5436 and #5378)

5.39

5.40

5.41

Pacific salmon are gone from 40% of their historical breeding ranges in the western United
States. Where populations remain, their numbers tend to be significantly impaired or
dominated by hatchery fish. This status of Pacific salmon throughout the United States
underscores the “value of the Bristol Bay watershed as a salmon sanctuary or refuge,” and
highlights the Bristol Bay watershed as a “significant resource of global conservation value.”
Allowing its degradation should be out of the question.

EPA Response: Comment noted; no change required.

The 2013 Assessment also admits that total spawning escapement has never been
documented for rivers in the mine claims and that many headwater tributaries have not been
surveyed, rendering estimates of salmon abundance and range as minimal and not realistic
estimates on which to calculate potential impacts. The impacts from the entirety of the
infrastructure and personnel needed to implement the project, which could be significant, are
also not included.

EPA Response: Comment noted; no change required.

This inherent intricacy of groundwater-surface water exchanges makes regulating or
controlling such interactions during large-scale landscape development extraordinarily
difficult. These complex interactions simply cannot be boiled down to a one-to-one
calculation. NDM asks EPA and the public to believe that a mine occupying only a small
percentage of the Nushagak-Mulchatna and Kvichak drainages “could not meaningfully
impact ecological resources” over the “broad” Bristol Bay area. As noted by the peer review
panel, however, the relationship between habitat and salmon production is “nonlinear.” Even
“5% of the habitat could be critical and thus responsible for 20% or more of salmon
recruitment.”

EPA Response: Comment noted; no change required.

Trout Unlimited (Doc. #5527)

5.42

Salmon are without a doubt the keystone species of the region, however rainbow trout, arctic
char, grayling and northern pike are particularly important to recreation, as well as
subsistence, in the region. The region’s rivers boast some of the most sought after rainbow
trout and arctic char fishing in the world. The Nushagak River is one of the largest producers
of Chinook salmon in the world with an average over 100,00 fish annually, with runs
exceeding 200,000 eleven times between 1966 and 2010. It deserved the additional
recognition this draft gave.

EPA Response: Comment noted; no change required.
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V. Wilson 111 (Doc. #5529)

5.43 Include an assessment of recent king salmon stock concerns in Western Alaska. The
Nushagak River was the only major western Alaska River in 2012 that met its king salmon
escapement goal. Other traditional king salmon strongholds, including the Yukon and
Kuskokwim Rivers, did not meet their king salmon escapement goals. There is scientific
agreement that king salmon stocks throughout Alaska have been in decline for the past few
years, so it is important for the EPA to include the fact that king salmon runs are being
stressed throughout Alaska by something other than large-scale mining in the Bristol Bay
region. Large-scale mining in the region can further exacerbate and stress Bristol Bay’s king
salmon populations.

EPA Response: See response to Comment 5.29.

H. Neumann (Doc. #0238)

5.44  Salmon are the keystone species of the Bristol Bay region. Without the annual runs the land
and waters of the region would be immensely poorer in the plant and animal diversity.
(Wilson, et al., 1995; Hartman and Burggner, 1972)

EPA Response: Comment noted; no change required.

C. Borbridge (Doc. #5066)

5.45 More needs to be learned about the importance of genetic diversity of salmon stocks. A
healthy diversity of salmon producing streams is important to a salmon producing river A
healthy diversity of salmon producing rivers is important to a salmon producing fishery such
as Bristol Bay. Does an impact on an area of salmon producing streams impact the overall
health of a fishery beyond a specific number of salmon lost. If it can take 1,000’s of years of
natural selection and adaptation to produce the salmon stocks in various streams, how much
is lost by possibly losing them in a few years. What may be lost even if there is an attempt to
somehow “replace” the numbers lost with perhaps greater numbers elsewhere?

EPA Response: Comment noted; no change required.

Earthworks (Doc. #5556)

5.46  Bristol Bay watershed supports the largest sockeye salmon fishery in the world, with
approximately 46% of the average global abundance of wild sockeye salmon. Furthermore,
the Chinook runs in the Nushagak River are frequently at or near the world’s largest. Both
species are critically important to the health and survival of other species in the region, and
both species are particularly sensitive to the kinds of impacts associated with large-scale
metallic sulfide mining generally — and Pebble Mine specifically.

EPA Response: Comment noted; no change required.

5.47 Itis important to recognize that about one third of sockeye salmon population diversity is
considered endangered or extinct — Bristol Bay sockeye salmon likely represent the most
abundant diverse sockeye salmon populations left in the U.S.

EPA Response: Comment noted; no change required.
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5.48 The characterization of ecological resources provides a compelling case for the local,
regional and global significance of the Bristol Bay fishery, and its ecological, economic and
cultural significance.

EPA Response: Comment noted; no change required.

S. L. O’Neal (Doc. #5528)

5.49  Table 5-1. Fish species reported in the Nushagak and Kvichak watersheds

e Abundance information should include references (either Local Ecological Knowledge
and/or ADFG Anadromous Waters Catalog)

e Although ‘uncommon’ is not defined, tributaries to lliamna Lake commonly support
coho.

e “Juveniles abundant and widespread in upland flowing waters of Nushagak River
watershed and some Kvichak River tributaries downstream of Iliamna Lake...” Should
read: “some Kvichak River tributaries to and downstream of llimana Lake” for Chinook,
coho, and chum.

e Arctic char and Dolly Varden are exceedingly difficult to distinguish in the region (Penny
Crane, USFWS, Anchorage, AK)

P. 5-8: As discussed above in general comments, a more thorough discussion of the lack of
hatchery influence in the region is warranted here.

P. 5-9: The list of *sport and subsistence fish species’ should include whitefish and pike in
paragraph one of section 5.2.1.2 P.

5-10: “Both anadromous and non-anadromous Dolly Varden are found in the Bristol Bay
watershed, and both life-history forms can exhibit complex and extensive migratory
behavior.” Penny Crane (USFWS, Anchorage, AK) has more specific data regarding Dolly
Varden anadromy in Bristol Bay.

EPA Response: The heading for Table 5-1 now directs readers to Table 1 in Appendix B
for additional information on references and the abundance and life history of each
species.

The coho salmon relative abundance entry in Table 5-1 has been reworded to read:
“Juveniles abundant/widespread in Nushagak drainage upland flowing waters and in
some Kvichak River tributaries downstream of Iliamna Lake; present in some lliamna
Lake tributaries; not recorded in the Lake Clark drainage.”

It is true that juvenile Arctic char and juvenile Dolly Varden are difficult to distinguish
anywhere, but adults are less so; no change required to Table 5-1.

A sentence explaining why the lack of hatchery fish is important has been added to
Section 5.2.1.1. This issue is also discussed in greater detail in Appendix J. Whitefish
and pike have been added to the list of sport and subsistence fish species in Section
5.2.1.2.
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5.50

5.51

In general, fish abundance is reported as either an average from 1956 to 2011 or 1990-2010.
Consistency (i.e., one value or the other) is warranted throughout the document except when
particular averages are required for comparison to other systems with limited data.

(...) If available, update figures, tables, and text referring to anadromous fish distribution
with the 2013 ADFG Anadromous Waters Catalog. Several additions of anadromous
distribution where made along the road corridor and in the Chulitna River.

EPA Response: The time periods over which different types of data are available vary,
so to only use years for which all data types are available would unnecessarily restrict
our analyses. Relevant time periods are reported in the assessment for each type of data
used.

“Chinook salmon are an important subsistence food for resident of the Nushagak River
watershed.” That is true in the Kvichak as well, even if not as high a percentage of diet by
volume which is more or less backed up in p. 5-33.

EPA Response: This point has been clarified in the final assessment.

Senator M. Cantwell et al., United States Senate (Doc. #5815)

5.52

5.53

5.54

Each year, nearly 40 million sockeye (Oncorhynchus nerka) return to Bristol Bay supporting
North America’s most productive salmon fishery. Bristol Bay is home to the largest sockeye
fishery in the world and one of the largest Chinook (Oncorhynchus tshawytschai fisheries.
The Bristol Bay watershed supports 35 species of fish including all North American salmon
species: sockeye, Chinook, coho (Oncorhynchus kisutchi), pink (Oncorhynchus gorbuscha)
and chum (Oncorhynchus keta).

EPA Response: Comment noted; no change required.

To better understand how our economies rely on Bristol Bay salmon, we want to bring a new
report to your attention. The University of Alaska Institute of Social and Economic Research
(ISER) recently released an economic report quantifying the economic value of the Bristol
Bay commercial sockeye fisheries. ISER found that Bristol Bay’s economic impact is critical
to the regional economy of the Pacific Northwest and on our home states of Washington,
Oregon and California. Specifically, the ISER Report demonstrates that the value of
commercial fishing activities in the region account for $1.5 billion in output value, including
$500 million in direct income. Additionally, Washington, Oregon and California benefit from
$674 million in economic activity from Bristol Bay salmon fishing and processing. This
economic activity fuels approximately 12,000 seasonal jobs and another 10,000 salmon
related industry jobs across the United States, from Alaska to Maine. The Bristol Bay fishery
generated the equivalent of nearly 4,400 full-time jobs for Alaskans as well as about 6,000
full-time jobs in Washington, Oregon and California.

EPA Response: See response to Comment 5.30.

If anyone doubts the devastating impacts of losing salmon fisheries, they need look no further
than California. In 2008 and 2009, California’s salmon fishing industry lost thousands of
jobs, and millions of dollars, due to a catastrophic drop in salmon populations. Today, the
state’s fishing industry remains closely tied to the health of Bristol Bay, because Californians
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hold over 140 Bristol Bay fishing permits, the second highest number for any state after
Alaska and Washington, and these permits enable over 550 jobs related to salmon fishing.
These fishermen — as well as those from Alaska, Washington, and Oregon — cannot risk
another salmon fishery collapse.

Our states have a strong maritime history of which our commercial fishing industries are a
key part. In order to maintain these direct fishing and processing jobs, and the jobs supported
by associated businesses like gear manufacturers, shipbuilders, suppliers and other maritime
businesses, we must maintain healthy, sustainable fishery resources.

This new economic report clearly demonstrates that Bristol Bay is an integral component of
the broader Alaska and Pacific Northwest seafood industry. Thousands of family wage jobs
rely on Bristol Bay’s world-class salmon runs. For these reasons, we request that the
Administration act to protect Bristol Bay from any large-scale mining that would threaten our
Nation’s vibrant fishing economy. We support a valid, sound science based approach to
ensuring that Bristol Bay salmon are safeguarded. To that end, we respectfully ask that you
make staff from both the Council on Environmental Quality and the Department of
Commerce available to our staff to discuss the implications of this economic report, and how
these two agencies, specifically, are working with the EPA to protect our maritime
economies.

EPA Response: See responses to Comments 2.34 and 5.30.

The Nature Conservancy (Doc. #4315)

5.55

Although the document has added a useful analysis concerning the quantity, quality, and
diversity of aquatic habitats within the Nushagak River and Kvichak River watersheds, this
analysis has not been thoroughly incorporated throughout the assessment to better understand
spatially explicit impacts of the risk scenarios on aquatic habitats and their relative
contributions to fish populations.

EPA Response: The habitat characterization analysis re-appears in Chapters 7 and 10,
where we compare habitat characteristics of stream segments modified and lost to
mining activities to the larger watershed contexts. We concur that additional analysis,
once fish population productivity estimates are available for different habitat classes,
would be extremely useful.

lliamna Village Council (Doc. #5488)

5.56

5.57

Millions of acres of ANCSA surface and subsurface lands hold the keys to sustainable
economic development of the area. Bristol Bay Region has one of the highest unemployment
and poverty rates in Alaska. Basic infrastructure does not exist between the communities.
Closure of Bristol Bay Watershed will stop the progress of ANCSA companies resolving the
economic difficulties of the region.

EPA Response: The assessment is not an economic cost-benefit analysis of mining in the
Bristol Bay watershed. No change required.

We cannot support a closure of ANCSA lands, thus harming the purpose of ANCSA to
resolve social and economic needs of the Natives living in the villages. “ANCSA has enabled
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5.58

5.59

5.60

5.61

Natives to participate in the subsequent expansion of Alaska’s economy, encouraged to
address serious health and welfare problems in Native villages, and sparked a resurgence of
interest in the cultural heritage of the Native peoples of Alaska.” Thanks to ANCSA
subsurface resource development many social programs have been established for Native
heritage and cultural preservation, death benefits, special Elder dividends, college
scholarships, internships benefits, and jobs.

ANCSA was enacted for “the continued success of the settlement and to guarantee Natives
continued participation in decisions affecting their rights and property.” Closure of Bristol
Bay Watershed will damage the rights of all Alaska Natives to determine resource
development projects. The U.S. Government authorized ANCSA yet it is the same
government that heeds the progress of ANCSA land management programs. There are
numerous federal challenges that have stopped subsurface development on Native lands, such
as oil exploration in the North Slope. This new chapter of the Bristol Bay Watershed Study
will devalue such Native lands.

EPA Response: The assessment does not discuss or propose “closure” of ANCSA lands.
No change required.

Bristol Bay supports the largest single spawning run of sockeye salmon in the world, and one
of the largest single Chinook runs. These generate over $400 million in fisheries revenue
each year and support more than 10,000 jobs. However, salmon runs in the Kvichak
watershed, especially those involving Iliamna Lake, have been diminished in the recent past
and much commercial, sport, and native fishing has been banned.

EPA Response: Comment noted; no change required.

Forced Closure will stop expansion of tourism projects in our communities. We want to link
our communities to support tourism between our communities.

EPA Response: Comment noted; no change required.

The region also enjoys revenue from sport hunting for big game, especially moose. Sport
fishing activities also generate considerable revenue and employment, though this has been
virtually eliminated in the region of Iliamna Lake due to the decline in salmon runs (...).

EPA Response: Comment noted; no change required.

Lastly we want a government-to-government consultation before any decision is made of the
Bristol Bay Watershed Study recommendations. lliamna is directly impacted by the Bristol
Bay Watershed Study we have become a minority in the decision process that will have
profound impact to our lives as Native Peoples. We deserve direct participation. Jurisdiction
and procedure shall include the minority under federal law, and in this Bristol Bay Watershed
Study our voice, has not been heard. Only the majority, those that do not live in the
community are having their voices heard.

EPA Response: EPA has offered tribal consultation and coordination to 31 federally
recognized tribal governments in the Bristol Bay region, including the lliamna Village
Council. This assessment is not a regulatory action and does not propose restrictions on
development.
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5.62

Bulk Fuel Facilities throughout the state of Alaska are owned by ANCSA corporations in
their communities. Fuels are for used for heating homes and for subsistence hunting and
fishing.

EPA Response: Comment noted; no change required.

Trillium Asset Management, LLC (Doc. #5111)

5.63

For widely diversified investors with long-term investment horizons such as ours (sometimes
referred to as “Universal Owners”), the value of our portfolios is dependent in part on
sustainable global economic growth. For that reason we are aware of the need for natural
resource development to support economic growth as well as the development of clean
technologies, which hold the promise of more sustainable economic growth. But we are also
concerned that returns could be negatively affected by corporate behavior with negative
social and environmental impacts. It is in our interest for our portfolio companies to reduce
these risks and also protect our reputations from activities that may tarnish us through
association. We therefore believe it is critically important for mining activity to occur only in
ecologically and culturally appropriate areas.

We are concerned that if large-scale mining occurs in the Bristol Bay watershed and has the
impacts described in the EPA’s draft environmental assessment, that it could cast a cloud
over mining projects in general — even responsible and safe ones. This has the potential of
increasing mining costs generally and may put into question appropriate mining projects.
Such occurrences could be destabilizing to the global mining and fishing industries and
consequently not helpful for long-term economic growth.

EPA Response: Comment noted; no change required.

Pew Charitable Trusts et al. (Doc. #5655)

5.64

We commend the EPA for fulfilling its responsibilities under the Clean Water Act to
determine the impact that large-scale mining could have on the Bristol Bay watershed and the
economic future of its salmon fishery that generates an estimated 14,000 full and part-time
jobs, valued at about $480 million annually.

EPA Response: Comment noted; no change required.

Center for Science in Public Participation (Doc. #5540)

5.65

The BBWA economics section values the commercial salmon fishery at approximately $300
million and 14,000 full and part-time jobs based on 2009 data. Recommendation: Consider
including statistics from the more recent Gnapp et al. (2013), which valued the commercial
salmon fishery at $1.5 billion dollars and 10,000 full time jobs.

EPA Response: See response to Comment 5.30.

K. Scribner (Doc. #7882)

5.66

I suggest we use 4,000 years as the amount to use as the surrogate for perpetuity, as this is the
length of time the draft Assessment states that humans have depended upon Bristol Bay
fishery resources. Note, too, that it is a very conservative number when compared to
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estimating the number of years contained in perpetuity. A recent study determined the annual
value of the Bristol Bay salmon resource as $1.5 billion. Hence, 4,000 years x $1.5
billion/year = $6.0 trillion total. | submit that this value dwarfs the high-end valuation of
mine resources of $600 billion, and requires no mitigation or waste management.

EPA Response: Comment noted; no change required.

Weber Sustainability Consulting (Doc. #4319)

5.67  The forests of Bristol Bay would be nutrient-starved were it not for salmon migrations. The
importance of salmon as nutrient source to the forest and wetlands ecosystems of the Bristol
Bay region has been noted, but underemphasized in our opinion. As bear, eagle and other
predators carry many tons of salmon away from the rivers where they are caught, depositing
carcasses or digested remains in the forest, they constitute the ecosystem’s primary
mechanism of nutrient distribution. If these watersheds are deprived of this mechanism,
whether through means we have touched on here or those EPA has noted, then this will spell
the functional end for most of the natural systems of this huge region.

EPA Response: The importance of marine-derived nutrients in the region is addressed
in Chapters 5 and 7.

The Wildlife Society (Doc. #5272)

5.68  As the assessment notes, this is one of the world’s best remaining salmon fisheries, which at
an average run of 37.5 million fish, constitutes 46% of the world’s sockeye salmon. The area
is not only known for its fishery, but also supports high densities of water fowl, ptarmigan,
brown bear, moose, and caribou that attract hunters from around the world. The assessment
correctly identifies the importance of wild salmon to ecosystems in the Bristol Bay
watershed. Salmon are a major food source for terrestrial predators such as brown bears, bald
eagles, and in some areas wolves. Marine nutrients delivered by salmon directly or indirectly
affect nutrient cycles in freshwater and terrestrial ecosystems for a variety of species.
Significant reduction in the salmonid food base would likely result in a cascade of changes to
multiple species across several trophic levels and habitats.

EPA Response: Comment noted; no change required.

Dr.J. D. Copp (Doc. #4321)

5.69 Beluga whales and migratory waterfowl and shorebirds have significant dependence on the
Bristol Bay ecosystem. The large Beluga population on the Bay feeds extensively on Bristol
Bay salmon. Massive numbers of the Pacific Flyway’s migratory waterfowl and shorebirds
rest and feed on Bristol Bay during their annual migration. In addition, six million seabirds
nest on the Bay itself each year. The release of toxic materials from Pebble Mine, along with
the massive infrastructure required for its development, are guaranteed to negatively impact
all these animals. By ignoring the impacts to Belugas and migratory birds, the EPA document
significantly under-reports the potential risks from Pebble Mine. Protection of these species
is implemented by the [ ] and international Migratory Bird Treaties. While the Beluga
population on the Bay is healthy, one could argue that the status of the species is far less so
over the full extent of its range. Destruction of the 2,000 Belugas on Bristol Bay by Pebble

Response to Public Comments on
the April 2013 Draft of the Bristol Bay Assessment 114



Mine would be a non-trivial event relative to the Endangered Species Act. Beyond that, the
endangerment of migratory waterfowl, shorebirds, and seabirds, could (and should) invoke
protection based upon the international Migratory Bird Treaties. This latter is a matter of
interest not just to the Fish and Wildlife Service but the State Department as well. It was a
mistake not to cover these matters better coverage in the latest EPA document.

EPA Response: See response to Comment 5.27.

Anonymous (Doc. #6267)

5.70

| feel more attention should be paid to what affects the proposed pebble mine would have on
Marine environments. For example it is known that the endangered Western DPS Steller Sea
lion prey on salmon and recent telemetry data shows adult female sea lions hanging out in
areas of the Bering Sea and Gulf of Alaska where salmon in marine environments are known
to reside. It is expected that sea lions prey on these salmon whole they are at sea in these
areas. If the mine would affect a huge proportion of Sockeye salmon abundance, the
downstream impacts could be devastating to those primary predators in marine environments.
| feel the analysis should at least mention these potential impacts with a qualitative discussion
on what the range of these impacts could be.

EPA Response: See response to Comment 5.27.

Curyund Tribal Council (Doc. #5754 and #5619)

5.71

Your report makes clear that we cannot wait any longer to protect Bristol Bay’s renewable
resources. The salmon and the environment, as well as native peoples, sport fishing industry,
and commercial fishermen, and many others depend on that protection. Bristol Bay and its
healthy sockeye fishery supports 14,000 jobs across multiple industries and generates more
than $1 billion in revenue and value every year. It also supplies nearly half of the global
supply of sockeye salmon. People from all over the world travel to Bristol Bay (or dream of
traveling here) to fish for its world-class salmon and trout.

EPA Response: Comment noted; no change required.

Native Village of South Naknek (Doc. #9133)

5.72

Had you consulted with South Naknek, and | believe numerous other villages on the east side
of the Kvichak River, you would have learned that our economies have been devastated, and
that we welcome new economic opportunities into the region. You could have also learned
that as the fishing industry economy collapses, there are fewer and fewer opportunities for
the citizens of our villages, our members.

EPA Response: EPA invited 31 federally recognized tribal governments to participate
in consultation and coordination process during the development of the Assessment.
This included an invitation to the Native Village of South Naknek. The South Naknek
Village Council appointed a representative to serve on the Interagency Technical
Review Team early in the Assessment development process. EPA also has met with the
Tribal President of the South Naknek Village Council and offered additional
opportunities for the tribe to participate or request additional meetings with EPA.
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Aleknagik Traditional Council (Doc. #2917)

5.73  As | said, the salmon is our staple food, and they start migrating from the Wood River
systems, the Nushagak River systems, and the Kvichak River systems between early May to
June every year to live as juvenile salmons in the Bays. | do not support any mining and oil
development, as the toxic waste can seep through the fragile permafrost spongy tundra flora
ruining our traditional edible berries, and lichen, which is also food source for caribou
harvested by all Bristol Bay residents. The environmentalists need to consider climate
changes which have caused unusual extreme storms, and heavy rains which have affected the
freshwater lake streams where salmon spawning habitats are. The recent heavy rains have
strong currents, which have caused flash floods washing some fragile salmon egg habitat
areas. If the Pebble Mine, for example is developed, it will be an environmental threat to our
tribal communities and all in-land watershed areas harming fragile tundra flora dependent as
food for human and large land animals. To this day, our Alaska Native people travel to
harvest their food resources throughout the Bristol Bay because it is our traditional way of
life, and for our spiritual well being in having that special connection with Mother Earth. We
want to continue to preserve our traditional way of life to freely harvest our marine
mammals, all freshwater fish including salmon species in the freshwater tributaries, and in
the marine ecosystem habitat areas into the millennia.

EPA Response: Comment noted; no change required.

Bristol Bay Native Association (Doc. #3106)

5.74  Salmon harvesting is essential to the continued cultural and economic viability of the
region’s inhabitants and to the economic wellbeing of the State of Alaska (...).

EPA Response: Comment noted; no change required.

United Tribes of Bristol Bay (Doc. #5275)

5.75 The BBWA conclusively demonstrates that the development of the Pebble mine and
associated mineral deposits will threaten the existence of the salmon-based subsistence
culture practiced by the Yup’ik Eskimos and Dena’ina Indians of Bristol Bay.

One of the more important additions made to the BBWA is the synthesis of the
environmental impact analysis with the established cultural and traditional knowledge of
Bristol Bay’s tribal communities. The BBWA'’s appendix contains a report from Boraas and
Knott (Report) which details many of the traditional hunting, fishing, and religious practices
of the tribal communities in the region. Most importantly, the Report describes with precision
the threats posed to these traditional practices by changes in the surrounding environment —
particularly changes resulting from mineral development. Because a full reiteration of the
Report’s contents is unnecessary, UTBB will only highlight the Report’s key findings and
discuss how those findings are incorporated into those chapters concerning mineral
development Local Government Agencies/Elected Officials.

EPA Response: Comment noted; no change required.

5.76  The Report effectively details the unique nature of the salmon-based subsistence culture
practiced by the Yup’ik Eskimos and Dena’ina Indians of Bristol Bay. The Yup’ik Eskimos
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and Dena’ina Indians of Bristol Bay represent two of the last remaining “salmon cultures” in
the world. This salmon culture has gone unbroken for at least 4,000 years. This unbroken link
is reflected today in the fact that Bristol Bay salmon consist of nearly 82% of the subsistence
diet in the region. One of the strongest portions of the Report is the section detailing the
subsistence way of life practiced by Bristol Bay’s Yup’ik and Dena’ina residents. A prime
example of the Report’s thoroughness is its section discussing subsistence and employment.
Neither state nor federal labor statistics identify subsistence practices as “employment,” thus
traditional employment reports show a high level of unemployed residents in the region.
However, as the authors correctly point out, the subsistence way of life is already year-round,
full time work. Those individuals practicing a subsistence way of life devote innumerable
hours per year preparing nets, boats, smokehouses, and other equipment just in preparation
for the summer salmon runs. The interviews of residents show that subsistence is viewed as a
full time job, while wage employment is viewed more as a method to facilitate subsistence
practices. This view of subsistence as full time employment also translates into prevailing
views of material wealth. When asked by the authors how they define “wealth” or “riches,”
fifty out of fifty-three respondents defined it in terms of a full freezer or a good stockpile of
subsistence foods. Bristol Bay’s Yup’ik and Dena’ina residents consider themselves the
richest people in the world.

EPA Response: Comment noted; no change required.

5.77 Beyond just subsistence harvests, salmon also serve an important cultural role. A major
theme of the Report is that the Yup’ik and Dena’ina are “salmon people.” As one respondent
put it, “[s]almon more or less defines this area.... It is who we are; it defines us.” This
identification as “salmon people” permeates into nearly all aspects of the Yup’ik and
Dena’ina culture. It is incorporated into their language, visual art, songs, and dance. This
salmon-centric universe is also incorporated into Christian religious teachings. The Russian
Orthodox Church — the predominate religion in the region — integrates several salmon
ceremonies into church doctrine and instruction. Annual salmon-based Orthodox practices
include the “First Salmon Ceremony” and the “Blessing of the Waters Ceremony.” These
examples are only a small sampling of the salmon-centric culture that exists in Bristol Bay,
but they demonstrate the unique value that the five species of Pacific salmon have to the
region’s Native people. Salmon are more than just a food source. They are the foundation of
an entire culture which has existed with little interruption for nearly 4,000 years. If the local
interviews demonstrate anything, it is that the salmon-based culture described above is one
that the Native people of Bristol Bay desire to keep.

EPA Response: Comment noted; no change required.

Kachemak Bay Conservation Society (Doc. #1118)

5.78 In the Bristol Bay region, salmon constitute approximately 52% of the subsistence harvest,
and for some communities this proportion is substantially higher.

EPA Response: Comment noted; no change required.
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Alaska Community Action on Toxics (Doc. #5541)

5.79

The cultures of Bristol Bay — Yup’ik and Dena’ina — are two of the last intact, sustainable,
salmon-based cultures in the world. These cultures have maintained a connection to the lands
and waters of Bristol Bay for thousands of years. The development of large scale mining
could clearly impact the cultural life-ways dependent upon salmon and therefore have
significant impacts on community and cultural health.

EPA Response: Comment noted; no change required.

Chapter 6: Mine Scenarios

Alaska Department of Natural Resources (Doc. #5487)

6.1

6.2

The revised Assessment includes more data from the PLP Environmental Baseline Document
(EBD), but EPA only used the PLP data in the absence of other data. EPA acknowledges that
the “potentially largest source of uncertainty in [water balance] calculations is the net balance
of water from groundwater sources.” The modeling described in Box 6-2 of the Assessment
(page 6-25), Mine Pit Drawdown Calculations, is inadequate to determine the impact of
drawdown at a mine pit for the purpose of a risk analysis.

EPA Response: It is incorrect to state that we used EBD data only when other data
were not available, and this misstatement has been corrected in the final assessment.
Section 2.1.1 has been revised to more clearly explain the use of non-peer-reviewed data
(including those in the EBD) in the assessment.

The original purpose of our pit drawdown calculations was to estimate how much water
would come from the pit for the water balance. Our estimate closely matches the
estimate reported in Ghaffari et al. (2011). Our cone of depression does not consider all
of the details of local topography and geology, but provides a reasonable estimate of the
dewatered area, which is in turn used to estimate the length of streams affected.

Although the assessment does say that the net balance of water from groundwater
sources is “potentially the largest source of uncertainty in these calculations,” the
specific calculations listed are “estimates of the amount of water needed to support
mining operations, the amount of water delivered to the site via precipitation, the
amount of water lost due to evaporation, and the net balance of water to and from
groundwater sources.” The other three items are comparably easy to estimate.

Northern Dynasty filed the NI 43-101 as part of disclosure to potential investors and it is
intended to be an economic analysis, not a comprehensive environmental planning document.
It represents the view of only one of the two PLP partners at that time. It is not a mine plan
and would not be a principal support document for state agencies to review for any proposed
Pebble mine. The documents upon which the state agencies would base permitting decisions
is the actual mine proposal, supporting documents and baseline information, a Clean Water
Act Section 404 permit application, the environmental impact statement (EIS), developed by
a federal lead agency under the guidelines of the National Environmental Policy Act (NEPA),
and any other associated permit applications. The use of an investor document as EPA’s
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principal technical description of proposed mining on the Pebble claims is scientifically and
technically unjustifiable.

EPA Response: The scenarios evaluated in the assessment are based on preliminary
plans put forth by Northern Dynasty Minerals in Ghaffari et al. (2011), which are
described as “permittable” and assume the use of modern conventional mining
methods, technologies, and mitigation measures and compliance with current
regulatory standards. Thus, these scenarios are realistic estimates for the types of mines
that would be developed in the region. Although the specific location of mine
components and operational details may ultimately differ slightly from those used in the
assessment scenarios, this would be also be true of any assessment conducted for any
submitted mine plan.

Alaska State Legislature — Representative M. Costello (Doc. #5814)

6.3 I remain deeply concerned and discouraged by this assessment. This assessment should not
have been conducted at all until the appropriate time during the state and federal permitting
process of a specific project. The hypothetical mining scenario used by the EPA in this
assessment fails to meet basic U.S. environmental and engineering standards. The State of
Alaska would never permit this hypothetical mine and a company would be foolish to invest
in its proposal. This assessment lays the groundwork to bar twenty-two thousand square
miles of Alaska from mining development, based on an assessment of an implausible and
untenable scenario.

EPA Response: See response to Comment 6.2.

lliamna Village Council (Doc. #5784)

6.4 The USEPA report divides the likely permitting possibilities for the Pebble mine into three
separate scenarios involving three different tonnages of extracted ore. The smallest involves
removal and processing of 0.25 billion tons of ore, the second 2.0 billion tons of ore, and the
third and largest involves 6.5 billion tons of ore. These three scenarios involve mine lifetimes
of 20, 25 and 78 years respectively. Since it is, to me, unlikely that all of the infrastructure,
equipment and construction will be accomplished for the smallest of these projected mine
sizes, even though this would be quite profitable for the partnership companies, only the
larger two have relevance with respect to potential benefits and disadvantages of the
proposed mine. It is likely that permitting approval for the smallest of these projects would
only be preliminary to approval of the larger two.

EPA Response: Doc. #5837 rescinded this comment; no change required.

6.5 Detailed discussion of these additional infrastructure needs would make this report unduly
long and difficult, but it should be noted again that the cumulative footprint of a large-scale
mine at the Pebble deposit likely would be much larger than the footprints evaluated the
discussions above. Just in terms of physical area involved, the footprint and operational
infrastructure for a 25-year mine at the Pebble deposit (similar to the Pebble 2.0 scenario)
would cover approximately 50 square miles! In comparison, the limited number of
components considered in this report (pit, waste rock piles, transportation corridor and
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6.6

6.7

6.8

tailings disposal facility) would cover only about 13 square miles under the Pebble 2.0
scenario. Some additional facts about the Pebble 2.0 mine scenario:

e Net power generation for such a mine would be approximately 378 megawatts. This is
more than 100 times the maximum electrical load of the largest population center in the
Bristol Bay watershed, the Dillingham/Aleknagik area.

e Dormitories for such a mine would house 2,150 people during construction and more
than 1,000 people during mine operation, meaning that the mine site would rival
Dillingham as the largest population center in the Bristol Bay watershed during
construction and would remain the second largest population center during operation.

e The mine site itself, independent of the transportation corridor, is expected to contain
more than 12 miles of main roads, as well as numerous pit and access roads, and would
depend on a fleet of 50 to 100 vehicles, in addition to approximately 150 or more large,
ore-hauling trucks. It should also be briefly noted that the construction and operation of
the Pebble will provide infrastructure that could facilitate opening and operation of
several other mining claims in the Nushagak and Kvichak watersheds. This would
increase the area of environmental damage and the associated loss of salmon spawning
habitat.

EPA Response: Doc. #5837 rescinded this comment; no change required.

The transportation corridor will also contain pipelines: one to carry the copper/gold
concentrate slurry to the port, another to carry the water removed from this slurry back to the
mine. Pipelines will also carry diesel fuel and natural gas to the mine site. Rupture or leakage
from any of these pipelines, with the exception of the natural gas pipeline, could cause
considerable additional damage to the streams in the vicinity, or more directly to Lake
Iliamna. It is almost impossible to get an accurate estimate about the probable rate of truck
accidents or pipeline failures. When these happen they will undoubtedly add to the already
serious effects of the transportation corridor.

EPA Response: Doc. #5837 rescinded this comment; no change required.

Effects on water quality and salmon spawning habitat due to normal mining activities can
come from a number of factors related to the actual operation of the mine. The most
straightforward of these includes stream and river sections that will be physically eliminated
due to the placement of the mine itself and associated mine features such as waste rock piles,
the tailings disposal dam, electric power generating plant, milling and flotation pants,
equipment storage and repair facilities, transportation corridors and pipeline routes. For the
Pebble 2.0 plan, this would involve about 18 square miles of direct “footprint.” For the
Pebble 2.0 mine plan, 56 miles of stream channel would be eliminated, blocked, or dewatered
by the mine footprint, along with destruction of about 5 square miles of wetland area. These
numbers are unavoidable losses, and do not include any chemical or biological changes that
may or will be caused by mine operation and potential accidents or equipment failures.

EPA Response: Doc. #5837 rescinded this comment; no change required.

The tailings storage facility is a huge dam/reservoir designed to hold forever the very fine
waste rock from the milling and flotation processes. As detailed above in the introduction
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(The Pebble Deposit and Proposed Mine), this facility will be enormous. During the mine
operation it will be continually fil[lJed with slurries from the milling and flotation processes.
As the solids settle, water will be pumped back into the mining operations for reuse. The
best-case scenario here is that the overlying water layer will protect the fine tailings from
exposure to oxygen, thereby preventing the release of acidity and metals. As the operation of
the mine continues, the dam will be filling with increasing amounts of fine tailings with a
relatively constant amount of water overlying the tailings. When the mine closes (in the
Pebble 2.0 scenario, this will be after about 25 years of operation), the huge tailings dam will
be filled with fine particles from the mining operations. There will also be an overlying layer
of water. This water will be quite contaminated with metal ions and other chemicals from the
years of re-use in the mining operations. This will work satisfactorily as long as nothing
causes the dam to breach. The most likely cause of dam failure would be an earthquake or a
major storm event that could overfill the dam and cause overflow of contaminated water into
the surrounding countryside. Tailings dam failure during the lifetime of the mine is a very
low probability event. However, if it occurs, it would be a major disaster for miles and miles
of salmon habitat, wetlands, and Bristol Bay itself.

EPA Response: Doc. #5837 rescinded this comment; no change required.

Waste rock here refers to the overburden (rocks above the mineral deposit) of surface rock
and ore containing small, un-economical concentrations of porphyry material. This rock will
be piled near the mine pit. Rain and snowmelt will constantly percolate through these rock
piles and either flow over the ground surface to wetlands and or streams, or percolate into
regional groundwater. The waste rock from near the land surface does not contain significant
porphyry material and is of little or no concern with respect to the generation of pollutants.
The rock characteristics gradually change with the depth of origin to rocks that are marginal
with respect to porphyry content that is economically viable.

All of these waste rocks are classified according to their potential to produce acid, and thus
metal contaminants, upon exposure to atmospheric oxygen and water. Rocks that will not
generate acid are classified as non-acid generating (NAG), and those that have the potential
to generate acid are designated as potential acid-generating (PAG). The table presented above
the amount of NAG and PAG rocks predicted to be present in the overburden that constitutes
the waste rock in the Pebble 2.0 scenario.

It is probably prudent at this point to define what is meant by acid-generating. When sulfide
minerals in porphyry rocks react with oxygen, one product is sulfuric acid. In the process of
this oxidation, metals ions originally present as insoluble sulfides are converted to dissolved
metal sulfates. In addition, acid generation lowers the pH of the receiving water, rendering
most metals more soluble and potentially more toxic. However, if the rock under
considerations also contains acid-neutralizing minerals such as limestone, the net effect of
exposure to water and atmospheric oxygen will not produce acid or additional dissolved
metals. Based on this geochemistry and laboratory tests of small samples, rocks are classified
as NAG or PAG.

Two additional points are relevant. First, classification of rock samples as NAG or PAG are
made using analyses of small samples that were selected to be representative of a large body
of waste rock. If the sample selected was not completely representative of the larger body of
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rocks, which is likely, the classification may not apply to the entire body of rocks. The
second point concerns the fact that, as rocks are exposed to the atmosphere, as in waste rock
piles, NAG rocks can be converted by aging processes to PAG. Thus the designations in the
table above as to the amount of NAG and PAG rocks in the waste rock are subject to possible
change as the waste rock piles age. No investigations of aged waste rocks were reported in
the USEPA document.

It would be extremely difficult to capture and treat the diffuse runoff and flow-through from
the waste rock piles. Infiltration of this effluent into local waters is, in my opinion, inevitable.
Thus, the waste rock present in the Pebble 2.0 scenario represents a huge potential and
probable source of copper and other metal contamination. This contamination could be
expected to enter the watersheds immediately adjacent to the mine site, potentially rendering
additional miles of stream and river unacceptable for salmon spawning habitat.

EPA Response: Doc. #5837 rescinded this comment; no change required.

Bristol Bay Native Corporation (Doc. #5438)

6.10

6.11

6.12

6.13

The three Pebble Mine scenarios considered in the Revised Assessment are based on the
preliminary mine details put forth in the Wardrop report and incorporate information from
scientific and industry literature from mines around the world. The Revised Assessment
utilizes these scenarios to provide a better understanding of the potential range of risks and
impacts associated with a particular scale of proposed action. Inclusion of the 0.25 billion ton
scenario analysis — a mining scenario that is likely uneconomical to develop in such a remote
area — allows EPA to include an extremely down-sized assessment of impacts to the Bristol
Bay watershed.

EPA Response: Comment noted; no change required.

The Revised Assessment is improved in that it includes more scientific information
concerning Bristol Bay fisheries and aquatic habitat. The following are a few examples. The
Revised Assessment contains: (...) A better discussion of mine-induced changes to
hydrologic connectivity between wetlands, groundwater, and surface water and the impacts
of dewatering to aquatic habitats, including quantification of negative impacts on stream
temperature and cold water refugia habitat in upper stream reaches.

EPA Response: Comment noted; no change required.

BBNC notes that the Revised Assessment devotes little attention to the feasibility and
specifics of post-closure reclamation, which would be extremely difficult for a mine like the
proposed Pebble mine. The assessment thus remains conservative in this regard as well.

EPA Response: The comment is correct. Post-closure reclamation is mentioned, but a
detailed reclamation scenario was not developed or analyzed because it was considered
outside the scope of this assessment.

BBNC thanks EPA for acknowledging its use of conservative cumulative impact assumptions
and would like to point out that EPA’s estimations of cumulative impacts on habitat from
multiple mines remain conservative quantifications.

EPA Response: Comment noted; no change required.
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Alaska Miners Association (Doc. #2910)

6.14

6.15

Fundamental Flaw: EPA’s hypothetical mine does not represent any large mine. It doesn’t
represent Pebble. AMA cannot determine what the hypothetical mine is intended to represent.
AMA research demonstrates that copper porphyry deposits are not representative of other
deposits in the region, and that even copper porphyry deposits vary greatly. Further the
hypothetical mine uses a non-representative geochemical make-up, uses a location that is not
representative of Bristol Bay, and omits mitigation and prevention strategies likely to be used
by other large mines in Bristol Bay. For those reasons, EPA’s hypothetical mine cannot
pretend to represent any large mine, they are all different. In addition, it cannot even
represent any copper porphyry mine. The differences between them are too great. Therefore,
the hypothetical mine cannot reasonably represent any mine except Pebble. But the
hypothetical mine does not represent Pebble either. Pebble Limited Partnership has publically
stated that they will not propose the mine that EPA is using as its hypothetical mine. The
State of Alaska, AMA, and others have told EPA that its hypothetical mine fails to meet
Alaska’s permitting standards and would not be allowed. EPA’s mine omits prevention and
mitigation strategies that Pebble would likely propose and that the government would
certainly require. It is not reasonable to forecast Pebble’s impacts from a mine that Pebble
won’t propose, that the state would not permit if they did propose it, and that lacks strategies
to prevent and mitigate impacts. The hypothetical mine does not represent the impacts from
Pebble. If EPA’s hypothetical mine does represent all large mines that could be proposed in
Bristol Bay; if EPA’s hypothetical mine does not represent any porphyry copper mine that
could be proposed in Bristol Bay; and if EPA’s hypothetical mine does not represent Pebble,
then what does it represent? The answer: the EPA’s hypothetical mine represents nothing.
The impacts are not necessarily representative of any mine in the region, any porphyry
copper mine, or Pebble. Therefore, predictions from the Bristol Bay Watershed Assessment
are meaningless.

EPA Response: See response to Comment 6.2.

Error #1: status unclear. Copper Porphyry deposits are not representative of other mineral
deposits in the Bristol Bay Watershed (2012 TR pages 3-5). The 2012 technical review
documented the number and diversity of potential deposits in Bristol Bay. The EPA’s 2013
draft is ambiguous about whether the hypothetical mine could represent the impacts of any
large mine, any mine with disseminated ore, or Pebble. (As noted previously, in fact, it
represents none). However, Error 1 in the AMA 2012 review describes why copper porphyry
deposits are not representative of other mineral deposits in the Bristol Bay Watershed. We
could find no response in the 2013 draft to this critique. We cannot determine the
significance of this error, because we cannot determine whether the EPA draft asserts that the
impacts from its hypothetical mine is intended to represent those from all potential mines, all
copper porphyry mines, or just Pebble.

EPA Response: The assessment evaluates potential effects of porphyry copper mining at
the Pebble deposit on the surrounding watersheds. Other deposits are considered in
Chapter 13, but only in terms of potential mine footprints at those deposits. We
acknowledge that the assessment of deposits other than Pebble is more uncertain.
However, it is essential to recognize that Pebble is not the only deposit in the region that
might be developed.
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6.16

6.17

6.18

Error #2: partially addressed. EPA’s hypothetical mine overestimates the size of likely mines
in the Bristol Bay watershed. (2012 TR, pages 6-8.). AMA’s review of EPA’s 2012
hypothetical mine documented that is more than 5 times larger than the average open-pit
mine in Alaska and British Columbia, and more than 4 times larger than the average copper
mine in Alaska and British Columbia. It may or may not accurately represent the disturbance
area of Pebble, but it is unlikely to accurately represent the disturbance area of any other
large mine that may be proposed in the Bristol Bay watershed at some future date. We
appreciate that EPA added a smaller alternative, though their write-up de-emphasized that
alterative. The vast majority of impacts and discussion in the 2013 draft is focused on the
larger alternatives. EPA’s 2013 draft should be changed to emphasize that likely smaller size,
at least for mines other than Pebble.

EPA Response: We agree that the scenarios, particularly the largest scenario, represent
significantly larger mines than are currently found in Alaska and British Columbia.
However, the Pebble deposit is significantly larger than all other deposits in the region,
and the mine size scenarios are reasonable (and may even be conservative) given
potential deposit size. In addition, these mine size scenarios are described by Northern
Dynasty Minerals in Ghaffari et al. (2011), which also supports their plausibility. The
assessment of risks from other deposits is based on the smallest mine size scenario, so
the suggested change has been implemented.

Error #4: not addressed. EPA’s hypothetical mine uses a non-representative geochemical
make-up (2012 TR page, 9-11). There is no “typical” geochemical make-up for a metal ore
that would be representative of all ores within the region. Therefore, the geochemistry of the
Pebble deposit cannot be used to represent the geochemistry or geochemical risks of other
deposits in the area. In addition, as the Assessment itself indicates, the geochemical risk is
dependent on particular design parameters. Therefore, the geochemical risks of the
hypothetical mine may not even represent Pebble, and definitely not represent other potential
projects. We have mentioned previously that we cannot figure out what the hypothetical mine
is supposed to represent. But if it is intended to represent any mine other than Pebble, using a
non-representative geochemical make-up is a serious source of error. EPA completely
ignored this critique in the 2013 draft.

EPA Response: See responses to Comments 6.2 and 6.15.

Error #5: not addressed. EPA’s hypothetical mine omits mitigation and prevention strategies
likely to be used by other large mines in Bristol Bay (2012 TR page 11). It is not possible to
predict the design including mitigation and prevention techniques that will be used to protect
the environment from mining of an ore deposit that has not yet been discovered. Given the
large variety of techniques, it would be impossible for any as-yet undesigned mine to use
exactly the set of mitigation/prevention strategies that EPA assumes in its hypothetical mine
(although EPA used few strategies in its mine). Therefore the hypothetical mine cannot
represent other mines in the Bristol Bay watershed. To the extent that EPA’s hypothetical
mine is intended to represent any mine other than Pebble, this is a significant source of error,
yet EPA ignored this critique in their 2013 draft.

EPA Response: We disagree with this comment. The scenarios evaluated in the revised
assessment assume the use of modern conventional mining methods and technologies,
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6.20

6.21

6.22

largely as detailed by Northern Dynasty Minerals in Ghaffari et al. (2011). The
assessment then evaluates unavoidable impacts that likely would result from the mine
footprint and potential impacts that could result if specific components of the mine—
despite modern conventional methods and technologies—were to fail.

Error #7: not addressed. EPA’s hypothetical mine does not meet permitting standards.
Therefore, it cannot represent realistic mine impacts for the watershed (2012 TR, page 13-
14). AMA’s 2012 technical review documented the reasons why the hypothetical mine does
not meet Alaska’s permitting standards and would not be authorized. Clearly, impacts from
an unpermittable mine are not accurate. This error has been repeatedly pointed out, yet EPA’s
2013 document ignores it.

EPA Response: See response to Comment 6.2.

Error #3: not addressed. EPA’s hypothetical mine uses a non-representative location (2012
TR, page 8). A simple GIS analysis completed for AMA’s 2012 technical review indicates
that the location selected for the EPA hypothetical mine, including tailings and waste rock, is
likely to impact significantly more anadromous fish stream habitat than other potential
locations in the Bristol Bay watershed. Therefore, EPA’s hypothetical mine cannot be used to
estimate impacts for any potential mines in Bristol Bay, including Pebble if they should use
different locations for tailings or waste rock. That is, if the hypothetical mine uses a non-
representative location, then the impacts are incorrect. We could find no response to this
critique in EPA’s 2013 draft. EPA ignored this important source of error.

EPA Response: We based the locations of the pit, tailings impoundments, and waste
rock piles on the plan put forth by Northern Dynasty Minerals in Ghaffari et al. (2011)
and their own analysis of the site. The pit is necessarily located on the ore deposit. We
believe it unlikely that the waste rock would be hauled away from the vicinity of the pit.
The tailings impoundments were placed at locations that provided suitable topography
without incurring the cost of very long pipelines and extensive support facilities.

Error #26: not addressed. Some locations are less risky than that of the hypothetical mine
(2012 TR, page 28). The 2012 AMA review noted that some locations are less risky and have
less consequence than those of EPA’s hypothetical mine. Therefore, the impacts from dam
failure in EPA’s hypothetical mine do not represent the impacts of other locations. This
means that the watershed assessment does not represent the potential impacts of other mines
in the region, and does not represent the impacts of other locations that could be potentially
chosen by Pebble. Despite the fact that this is a serious source of error and AMA pointed it
out in its 2012 comments, EPA’s 2013 draft failed to acknowledge this source of error or
make any changes.

EPA Response: We agree that some locations are less risky but also recognize that some
locations are more risky. In the absence of detailed information on the locations of other
deposits, the Pebble site serves as a surrogate for other sites.

Error #11: partially addressed. The Assessment lacks a realistic water budget. AMA’s 2012
technical review pointed out that EPA’s 2012 draft lacked a realistic water budget. EPA did
include a water budget in their 2013 draft. While the summary appears reasonable, the water
budget is not in the detail that is typical of an actual mine proposal water budget. More
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6.24

importantly, it does not allow for innovative strategies that would reduce or mitigate for the
water withdrawal, and therefore may not be representative of either Pebble or any other mine
in the region. (See also 2012 TR, page 15-16)

EPA Response: The water balance developed for the assessment is sufficient to assess
potential effects of the mine scenarios and is not meant to substitute for the water
balance in a detailed mine plan. The water balance is based in large part on information
presented by Northern Dynasty Minerals in Ghaffari et al. (2011).

Error #6: not addressed. EPA omits mitigation and prevention strategies that would eliminate
or significantly reduce the impacts it predicts for its hypothetical mine (2012 TR, pages 11-
13). The 2012 technical review references some design changes that would eliminate or
reduce impacts that the Assessment predicts. These include dry tailings closure and moving
the location of the product pipeline, among others. Indeed, some of the recommendations in
EPA’s own draft noted prevention/mitigation strategies that would eliminate or reduce some
of the risks. Yet EPA failed to include those prevention/mitigation strategies, and only
presented the risk without them. The 2013 draft also failed to include these. In addition,
AMA’s 2012 review showed that many as-yet- unknown prevention and mitigation strategies
would likely be developed through the permitting process. Impacts predicted prior to the
imposition of these strategies would not be accurate. This is a huge source of error in EPA’s
predictions and yet EPA continues to ignore this critique.

EPA Response: See response to Comment 6.2.

Error #25: not addressed. Assumption of a dam; assumption of a wet closure reclamation
plan. (2012 TR, page 28). AMA noted mine designs that would eliminate the potential for
dam failures, and noted that the 2012 Assessment acknowledged this possibility. EPA’s 2012
and 2013 drafts fail to include the possibility of those potential designs in its assessment
without explaining why.

EPA Response: Section 4.2.3.4 of the revised assessment discusses tailings storage,
including dry stack tailings management. We presume that the team of engineers and
scientists who prepared Ghaffari et al. (2011) considered many options for each facility
and its components (including mining methods, process design options, waste rock
management options, tailings management options, shipment of product) and selected
the most favorable based on technical, economic, and environmental concerns. The
assessment scenarios incorporate many of the design features proposed by Ghaffari et
al. (2011) because those were among the most likely to be proposed by a mining
company.

Resource Development Council for Alaska (Doc. #2912)

6.25

The revised assessment remains significantly flawed since it continues to refer to a
hypothetical mine, and outdated mining techniques. Although the revised BBA has fewer
references to old practices, the report still fails to incorporate current high tech and state-of-
the-art mining practices and regulatory requirements.

EPA Response: See response to Comment 6.2.
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Northern Dynasty Minerals Ltd. (Doc. #3650)

6.26

6.27

6.28

6.29

In both 2012 and 2013, the authors failed to consider that modern mining practices are
designed to reduce the probability of failures of these engineered systems to some established
standard of safety, and to minimize the consequences of any failure scenario with the use of
modern monitoring systems, contingency planning as part of a mining operations plan, and
the establishment of response systems and strategies to control quickly any releases of
hazardous materials at the mine site. By omitting the application of modern mine operating
best practices designed to reduce the probability of failures and to mitigate quickly the
consequences of such failures, the BBWA is clearly biased towards influencing decisions on
the fate of the project by implicitly assuming “worst case” outcomes for operation of most of
the engineered systems at the future mine site are inevitable.

EPA Response: See response to Comment 6.2. The assessment does not state or suggest
that worst-case outcomes are inevitable.

Geosyntec’s 2012 comments remain unchanged. The assumption on the quality of mining
practices (i.e., good versus best) that may be applied at a future mine in the Bristol Bay
watershed is purely speculative and biases the BBWA. Ultimately, the operational practices
will have to conform to a plan approved by the oversight regulatory agencies, and will be
designed to meet the unique requirements of the site. All indications are that Pebble will be
designed to “best” practices, and yet the 2013 Assessment has not changed their mine
scenario to match.

EPA Response: See response to Comment 6.2.

The BBWA continues to be particularly misleading in addressing the issue of system failures
through the use of data on past mining operations to imply by analogy that it is scientifically
appropriate to realistically assess the probabilities of system failures. The USEPA has applied
this approach for all system elements evaluated in the BBWA, including TSFs, pipelines,
culverts, water collection and treatment systems and post closure residuals management
systems. The document reflects either an intentional or an uninformed misapplication of
modern engineering design principles that would be applied under stringent regulatory
oversight, particularly when significant projects are implemented in sensitive ecosystems.

EPA Response: It is standard risk assessment practice to provide an estimate of the
frequency of failure as a base estimate of the probability of failure. The likelihood of
lower probabilities due to improved engineering practices is acknowledged in the
assessment. We do not agree that it is “misleading” to imply “that it is scientifically
appropriate to realistically assess the probabilities of system failures.”

It is not biased to point out that the major features of a mine (pit, waste rock, and
tailings) would persist in perpetuity. The record of mining environmental failures and
permit violations demonstrates that operation in perpetuity is doubtful, if not
impossible to meet.

(...) overtopping is a leading cause of dam failure. As such, even though the probability of
failure is low, it is selected as the triggering mechanism for a dam breach at a hypothetical
Pebble mine. Based on the probable maximum precipitation (PMP) storm event presented in
Box 9-3 (pg 9-14) of the 2013 Assessment, the water surface elevation in the TSF would
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6.31

increase by 0.36 m in the Pebble 2.0 Scenario (Table 6.1, pg 6-10). This increase would be
the catalyst for a dam breach by overtopping. With a Pebble 2.0 TSF dam height of 209 m,
the 0.36 m freeboard requirement is extremely small (0.2% of the TSF dam height). This
freeboard requirement to manage the probable maximum flood (PMF) generated from the
PMP will likely be far exceeded in design and operation of the TSF dam, where freeboards
will likely be several meters. (...) The 2013 Assessment is therefore basing their dam failure
analysis on an extremely improbable event, once again demonstrating the bias in the report.

EPA Response: The assessment clearly acknowledges that a tailings dam failure is an
extremely improbable event. However, the contention that overtopping does not occur
because adequate freeboard is maintained is refuted by the recent overtopping of the
Nixon Fork Mine dam. The effects of a tailings dam breach would be similar whether
the breach was triggered by extreme precipitation, slope instability, erosion, foundation
failure, or an earthquake, although downstream transport of tailings could be reduced
in a dry weather failure with no precipitation generating additional flow.

The reference to no water treatment being used post-closure is removed from this figure
[Figure 6.5]. However, as described previously, the 2013 Assessment continues to make
reference to untreated leachate being discharged in perpetuity.

EPA Response: Some leachate would escape capture and treatment and that would
continue in perpetuity, even if water treatment continued in perpetuity.

As per the Geosyntec 2012 report, including these examples in the Assessment continues to
suggest the reopening of the Gibraltar mine under a new permit or modifying the discharge
permit for the Fort Knox mine was inappropriate. The addition of the Fort Knox example to
the 2013 Assessment serves to reinforce the bias in the report. Updates to the permits are
appropriate based on new information and an improved understanding of the risks associated
with discharge to the receiving environment. Stakeholder consultation and regulatory
approval is required before any such alteration of the discharge permit could take place. This
statement overlooks the process that is required to obtain approval of any changes to permit
conditions, which includes careful analysis by the lead regulatory agency.

EPA Response: The comment is incorrect. Fort Knox did not get a modified discharge
permit. The operators received a new permit to discharge—one they did not have
before and one that, when they started mining, they said they would not need.
Regardless, the comment does not contradict the assessment. Permits are modified to
allow mines to reopen or continue operating.

Alaska Oil and Gas Association (Doc. #5485)

6.32

Assessment creates a hypothetical mine with support facilities, including a water treatment
plant and tailing storage facility, designed for a worst-case failure scenario. As AMA’s May
29, 2013 comments indicate, the hypothetical mine EPA assesses “would never be permitted,
let alone proposed.” The assessment should have included the modern, regulated, and
responsible operations that the Pebble Project intends to employ. By failing to incorporate
applicable state of the art engineering practices and current regulatory and mitigation
requirements that ensure protection to the surrounding environment, EPA’s conclusions in
the assessment are arbitrary and misleading.
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EPA Response: See response to Comment 6.2. The scenarios are not designed to fail,
but the assessment does evaluate potential consequences should failures occur.

The Pebble Limited Partnership (Doc. #5535)

6.33

6.34

6.35

EPA claims that ‘best practices’ and modem practices have been used and that it has
discounted some of the older mine sites (e.g., the Coeur D’ Alene mines) but those claimed
changes are not evidenced by the Assessment. The assumed controls are not regarded as
‘good practice.” In particular, the mining, transportation, water management, and pipeline
scenarios continue to assume construction and routine operations that will not meet current
regulatory requirements.

EPA Response: See responses to Comments 2.15 and 6.2.

The mine scenarios presented in the Assessment do not reflect worldwide industry standards
for porphyry copper mining. Throughout the document, EPA presumes a level of
environmental performance by the mining industry that is erroneous: it would violate current
State of Alaska and federal laws. Contrary to statements in Chapter 6 of the report (page 6-1,
par. 2), the three mine scenarios do not represent realistic or plausible descriptions of
potential mine development alternatives, and they are not consistent with current engineering
practice and precedent.

The three mine size scenarios examined in the Assessment, referred to in the assessment as
‘Pebble 0.25”, “Pebble 2.0”, and “Pebble 6.5” do not reflect specific preliminary mine plans
submitted to state and federal agencies related to the Pebble Mine project. EPA promotes the
gross misperception that the Assessment directly addresses a specific project and bases every
finding and conclusion in the Assessment on a hypothetical Pebble mine design; which is
contrary to the statement in the assessment that “It is not an assessment of a specific mine
proposal for development”. (...) This alone is a fatal flaw of the Assessment.

EPA Response: The assessment states (p. 6-1) that “The word Pebble in the names of
the scenarios represents the fact that we place our scenarios at the Pebble deposit.”
These scenarios are not and were not intended to be identical to specific mine plans
submitted for the Pebble Mine project (as the comment notes). However, much of the
information about the deposit and the anticipated modern conventional mining methods
(including mitigation measures) is derived from the preliminary plans put forth by
Northern Dynasty Minerals in Ghaffari et al. (2011), which are described as
“permittable.” These facts are presented clearly in the assessment.

The Assessment makes many invalid assumptions about tailings storage operations, and in
particular about water and waste management practices. It ignores the fact that standard
mining practices and designs include seepage control measures that are monitored and
maintained; it goes as far to assume that water would be directly discharged to streams even
if water quality standards are not met. The permit would not allow such a discharge. It makes
estimates of total seepage rates for different assumed mine scenarios, which do not account
for seepage control features that would be part of any new tailings storage facility (TSF) dam
design in Alaska.
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EPA Response: The assessment does not state that discharges not meeting water quality
standards would be allowed. The assessment evaluates the likely impacts of the
presented scenarios, which are based largely on the preliminary designs put forth by
Northern Dynasty Minerals in Ghaffari et al (2011). Where aspects of the design are
assessed to be inadequate, we would expect that additional design features or mitigation
measures would be included in any future mine proposal.

The Pebble Limited Partnership (Doc. #5536)

6.36

6.37

6.38

The Assessment distorts the scale of the hypothetical mine scenarios, and the associated
hypothetical impacts, which results in a lack of critical context for its quantitative
conclusions and misleads the reader regarding the significance of its findings.

EPA Response: See response to Comment 2.18.

The Assessment also describes impacts in terms of loss of stream channel length and
wetlands areas, altered stream flows, and indirect impacts to streams and wetlands for various
hypothetical mine scenarios. The Assessment does not, however, put these losses into any
kind of perspective or characterize these habitats in terms of the proportion of the total
resource base that they represent.

For example, the Assessment predicts the loss of 145 km of streams (under the Pebble 6.5
Scenario). The Assessment fails to explain that this loss represents only 0.3% of the 53,000
km of stream channel in the Nushagak and Kvichak watersheds, and even less in the entire
Bristol Bay watershed. The predicted loss of anadromous fish habitat would be substantially
less since the Assessment indicates that only 35 km of the 145 km of streams predicted to be
lost under Pebble Scenario 6.5 are anadromous fish habitat.

The EPA should have included a comparative analysis at each of the five spatial scales
comparing the quantity of anadromous fish habitat impacted with the total anadromous
habitat available at each respective scale. This comparative analysis would quickly
demonstrate that the impacted habitat is less than 1% of total habitat available at the Bristol
Bay scale and possibly even at the Nushagak scale.

EPA Response: See response to Comment 2.18.

The Assessment is based on a hypothetical mine scenario that does not include avoidance,
minimization, and mitigation methods. Development activities in wetlands and other water
bodies are regulated through federal environmental laws and policies. This process outlines
specific requirements to ensure the project addresses potential impacts to wetlands resources,
including a requirement to offset those impacts through compensatory mitigation plans.
Wetlands mitigation planning and protection and enhancement of fish habitat are related
efforts and often focus on stream flow changes. Defining an acceptable, environmentally
sound water management plan is but one of many requirements that must be met before
approvals are granted to develop a project. The water management plan is usually founded on
the protection, mitigation and/or enhancement of fish habitat. None of these critical aspects
of development projects were incorporated in the Assessment’s hypothetical scenario.

EPA Response: See response to Comment 6.2. Although a detailed water management
plan is beyond the scope of this assessment, the assessment does consider changes in
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water flow and contaminant concentrations on an annual time scale. We would expect
that a detailed water management plan would optimize release locations, timing, and
flow rates to minimize negative impacts from the mine.

The potential for compensatory mitigation is addressed in Box 7-2 and Appendix J. The
assessment considers risks at the sites in question. Even if compensatory mitigation
were to occur elsewhere in the watershed, the risks in this particular area would remain
the same.

6.39 In addition to the failure to incorporate modem construction standards and appropriate
mitigation measures, the document continues to assume that a mine cannot be adequately
closed. Some discussion of Alaska’s bonding requirements has been added in a text box, but
the text in Section 6.3 presumes that some closure issues will be unresolvable, implying that
adequate bonding will not be available. It is unrealistic to assume that any mine with
unresolvable closure issues would be permitted within the State of Alaska. The ability to
successfully close a mine is a critical performance measure in the permitting process. Given
the State of Alaska’s permitting and bonding requirements, the assumed unresolvable closure
issues are not realistic. These unrealistic assumptions affect the entire assessment:
conclusions regarding effects of mine development on fish, wildlife, cultural resources, and
water quality all assume long-term issues related to failure to adequately close the mine.

EPA Response: Section 6.3 does not state that some closure issues will be unresolvable,
although it does point out issues of potential concern and the uncertainties associated
with closure mitigation measures. A risk assessment must consider the possibility that
things may not happen as intended. Closing a mine entails more than re-grading and re-
vegetating the land. There is little doubt that these activities can be accomplished over a
relatively short period of time. Most uncertainty arises over water quality issues at the
site. The tailings would need a water cover to avoid the production of acid rock
drainage or metals leaching, and water from the pit would be affected by the
mineralized side walls; any untreated drainage could exceed the standards for the
protection of aquatic life (generally the most stringent of the water quality standards).
Therefore, water management would be an issue over long timeframes, and perhaps
into perpetuity. Bonding for these long term costs is complicated and issues of
uncertainty that arise include the actual quality of the water throughout post-closure
and the frequency with which a treatment plant may have to be replaced. The Red Dog
Mine in northwest Alaska has bonded for perpetual water treatment and the Greens
Creek Mine in southeast Alaska is in the process of updating its bond to include long
term water treatment.

6.40 For instance, the Assessment continues to assume that undersized culverts will be used,
creating flow restrictions; the potential impacts associated with undersized culverts could be
avoided easily. The Assessment’s failure to present realistic mitigation measures, as would be
required for any 21st century mine prior to development invalidates EPA’s statement that
new information has been submitted concerning mitigation measures.

EPA Response: The culvert risks evaluated in the assessment take into account the use
of best management practices and mitigation measures, which are discussed in text
boxes throughout Chapter 10. Nonetheless, environmental characteristics along the
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transportation corridor would likely render the effectiveness of standard or even “state-
of-the-art” mitigation measures highly uncertain (see Box 10-5 of the final assessment).
Thus, although culverts and other infrastructure components can be designed to higher
than usual standards, they are not always installed correctly or may not stand up to the
rigors of a harsh environment.

The assumptions regarding project design and mitigation continue to assume that the project
would not meet state and Federal regulations. As a result, the analysis tends to overestimate
likely project effects.

EPA Response: See response to Comment 6.2.

Text still states on page 6-3 that “We specify that all mine components would be developed
using modern conventional design and practice and operated under standard industry
practices. Our purpose in this assessment is to evaluate the potential effects of mining
porphyry copper deposits in the Nushagak and Kvichak River watersheds given design and
operation to these standards.” The reviewer’s point on use of best practices is a good one, and
has not been satisfactorily addressed. Given the extraordinary level of controversy and
scrutiny associated with mining projects proposed in this watershed, it is also highly arguable
that no project could ever be permitted if the State of Alaska were not convinced that the
practices represented in the mine design adequately addressed potential risks and did not
employ best practices that have been proven though prior experience with similar relevant
mining scenarios, or from credible, well-documented feasibility studies and testing programs
conducted by knowledgeable professionals. Additionally, in order to maintain viable access
to mineral resources, modern mine operators, certainly most major international operators,
are driven towards the adoption of best practices by their own corporate policies, the
conditions established by major lenders (e.g., International Finance Corporation, or the 75+
major private banks who have adopted the Equator Principles), jurisdictional permitting
requirements, and other important factors.

EPA Response: See response to Comment 6.2. The term “best practices” has a different
meaning depending on the setting in which it is discussed and who is discussing it. In
general, modern practices (also referred to as standard or conventional) are
synonymous with what are considered “best practices.” Our use of the terms standard,
conventional, or modern is to eliminate the implication given with use of qualifiers such
as best and good.

The current analysis uses three scenarios - Pebble 0.2, Pebble 2.0 and Pebble 6.5 - reflecting
the amount of ore to be mined. All of these ore reserves are still extremely large in
comparison with other current reserves worldwide. The three scenarios fail to bracket a
reasonably range of mine sizes. The effect of this is that the range of impacts depicted in the
document tends to be larger than would actually be expected.

EPA Response: See response to Comment 6.16.

Two additional mine scenarios have been added to the analysis, but all rely to some extent
upon theoretical data. The mine scenarios generally fail to incorporate expected requirements
of state and Federal agencies and therefore tend to indicate impacts greater than would be
allowed under current regulations.
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EPA Response: See response to Comment 6.2.

6.45  Failure to define a project that could reasonably be permitted affects the quality of the entire
assessment. Impacts are overstated throughout the document due to assumptions regarding
design and lack of mitigation.

EPA Response: See response to Comment 6.2.

6.46  There is no indication of the likelihood of construction within the document. The document
continues to assume the mine would be constructed to standards that cannot be permitted in
today’s regulatory environment. As a result, the assessment does not provide a reasonable
evaluation of the potential impacts of a project. All impacts are overstated due to the
assumptions regarding a lack of mitigation and insufficient planning to avoid impacts.

EPA Response: See response to Comment 6.2.

6.47  Assessment does not take into full consideration measures to avoid or minimize the impacts
predicted in the Assessment. EPA does state that it considers good mine practice, but then
clearly ignores measures that are routinely used (and often required under permit conditions)
to avoid or minimize impacts (e.g., see discussion below regarding discharge of untreated
wastewater in the event of a wastewater treatment plant [WWTP] failure). Ignoring these
mine management measures results in overstating the impacts from mining activities.
Further, the Assessment admits that it does not take into consideration compensatory
mitigation measures (p. 6-4), which the EPA acknowledges “could offset some of the stream
and wetland losses” (p. 7-32). This fundamentally results in an overstatement of the
significance of the findings.

EPA Response: See response to Comment 6.2.

6.48  The failure analyses included in the discussion of potential transportation corridor(s) fails to
reflect prospective ecological risk assessment practices, and as such does not convey a
credible understanding of potential ecological impacts associated with the spill and accident
scenarios discussed in the assessment. The mitigation measures identified in the section that
could reduce the risk of spills were not included in the calculations.

EPA Response: See response to Comment 6.40.

6.49  Current standards in culvert construction are not addressed. The analysis is therefore
inaccurate as it appears to ignore recent changes in technology and expectation that have
greatly improved culvert function. Therefore, the analysis overstates likely impacts.

EPA Response: See response to Comment 6.40.

6.50 The analysis presumes a single route and does not provide options for additional
consideration. Failure to include design features that would mitigate impacts results in an
overstatement of project effects.

EPA Response: See response to Comment 6.40. The assessment’s road alignment
matches the alignment proposed by Northern Dynasty Minerals in Ghaffari et al.
(2011). We note in the assessment that environmental risks would not be expected to
change substantially with minor shifts in road alignment.
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The Assessment makes assumptions regarding the number of culverts and bridges, but these
assumptions may not be relevant once a project is designed and permitted.

EPA Response: The assumption in the draft assessment regarding number of bridges
came from Ghaffari et al. (2011). In the revised assessment, crossings that would be
bridged are based on mean annual streamflows as explained in the text. Scenarios in
which the majority of crossings would be bridged would probably not be realistic. The
actual decision as to what type of structure (bridge versus culvert) would be constructed
at each crossing would be made by industry engineers in consultation with Alaska
permitting staff.

There was no inclusion of the LITH road design in the document. It was assumed that road
construction would follow the ADEC BMPs. Other BMPs can be employed to reduce
impacts of roads.

EPA Response: See response to Comment 6.40.

The frequency data used in the cited references were developed using PHMSA’s and EUB
pipeline incident dataset. The entire dataset includes releases from all reported spill volumes
ranging from leaks to ruptures and all pipeline diameters. The scenario presented also
describes the use of double-walled pipelines. The use of frequency data for all incidents
rather than for a full bore rupture with a double-walled construction, as described in the
scenario, overestimates the likelihood of a spill and is overly conservative for the presented
scenario. The impact analysis should be consistent with that scenario presented and should be
based on a dataset for double-walled pipelines that resulted in a full-bore rupture. The
resulting release frequency based on this subset of the PHMSA and EUB dataset would more
accurately reflect the pipeline scenario in the Assessment. As presented the Assessment, the
conclusions on release impact are not supported because spill frequency statistics do not
support a full-bore release from a 20 cm, double-walled, pipeline release condition.

EPA Response: Only the above-ground portions of the pipelines are double-walled in
the assessment scenarios. Pipelines would be single-walled and buried, except at longer
stream or river crossings where double-walled pipelines would be supported
aboveground on road bridges. The revised assessment clearly distinguishes between all
pipeline leaks and ruptures.

The three mine scenarios examined in the Assessment, referred to in the assessment as
“Pebble 0.25 “, “Pebble 2.0, and “Pebble 6.5, do not reflect specific or even preliminary
mine plans submitted to state and federal agencies related to the Pebble Mine project.
Further, by attaching the word “Pebble” to each of the mine scenarios the Agency
inappropriately promotes the gross misperception to the public that the Assessment directly
addresses a specific mine project. This misapplication of “Pebble” is contrary to the
statement in the Assessment that the document: “... is not an assessment of a specific mine
proposal for development”.

EPA Response: See response to Comment 6.2.

Pg 6-19 The paragraph remains essentially the same, and does not incorporate language that
lets the reader know the stated situations are assumed scenarios created by EPA.
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Assumptions regarding project design and the lack of mitigation affect the entire analysis and
tend to result in substantial overstatement of potential project effects.

EPA Response: See response to Comment 6.2. Throughout Chapter 6 (e.g., Section 6.1),
we explicitly state that these scenarios were developed by EPA, drawing heavily on
specifics published by Northern Dynasty Minerals in Ghaffari et al. (2011). Many
mitigation measures are described in the assessment.

6.56  No consideration is given in the current Bristol Bay Assessment to any types of tailings
disposal methods other than a tailings pond based on slurry transfers in a location requiring a
cross-valley dam. The reviewer is correct in the observation that there are a number of viable
alternatives that would normally be considered in the siting and design of a tailings facility
for an actual mine. The analysis assumes one approach only and does not address alternate
approaches that may reduce risk. It is expected that alternate approaches will be evaluated
during the permitting process. The analysis need[s] to incorporate alternative approaches into
the assumed or alternative project design. Failure to do so results in an assessment that
overestimates likely project effects.

EPA Response: The tailings impoundments are based on the preliminary plan put forth
by Northern Dynasty Minerals in Ghaffari et al. (2011). The possibility of dry stack
disposal was considered (and is discussed in greater detail in Box 4-7 of the final
assessment), but was not used based on the plan detailed in Ghaffari et al. (2011) and
what is practice at most other mines.

6.57 EPA states that the Bristol Bay watershed encompasses 23,539 square miles, and loosely
describes existing infrastructure in the region. EPA fails to compare the area of the mine
scenarios as a percentage of the total area. Based on the surface areas for the minimum and
maximum mine scenarios listed in Table 4-3 (and assuming the total transportation corridor
is 0.25 kilometers wide), the areas of development are approximately 0.1% and 0.2% of the
total area of the watershed, respectively. Note that the minimum mine size would be a very
large mine on a global scale.

EPA Response: See response to Comment 2.18.

6.58  Water balance has been addressed in more detail (Section 6.2.2), but not in a way that allows
more accurate analysis of impacts to fish and wildlife. Some of PLP’s 2011 data have also
been incorporated, but the analysis does not account for the full range of scale in its impacts
assessment, and is limited to patchy information on local populations. The comment stands.
Failure to address this comment likely has resulted in an over-estimation of potential project
effects.

EPA Response: Water balance calculations and effects on streamflow modifications
with risks to aquatic life are described in Chapter 7. The remainder of the comment is
unclear, and does not specify what a “more accurate analysis” of impacts would be. We
did not attempt to relate changes in streamflow to wildlife populations and the comment
does not suggest a way to do so. The analysis is limited to patchy information on local
populations because this is the nature of the available data. The comment does not
provide additional explanation of how this relates to over-estimation of potential

impact.
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6.59  The geographical basis for the water balance provided in Table 6.8 excludes the area outside
the immediate vicinity of the mine site. Typically, project-area water balances take into
account flows for individual surface water bodies, water-bearing units/aquifers, and areal
variability of precipitation and runoff components. In short, this water balance appears to
lack acknowledgement of the key natural systems at and near the mine site. Also, water
balances consider seasonality aspects (for example, monthly) and the effect of wetter- and
drier-than-average years.

EPA Response: The water balance in the assessment was intended to estimate the
average annual consumption of water by mining operations, and was not intended to
consider seasonality or annual variations.

6.60 (...) the mining operation would always consume some water and there would always be less
water available in streams during active mining than there was before the mine was present.
This contradicts Section 5.3.1 [previous Assessment] which states that “During the start-up
phase, all water from the site would be collected and used in operations. However, during the
minimum and maximum mine operations, 5 million to 48 million cubic meters of water
available on the site per annum would exceed operational needs, and treated water would be
discharged. (Section 4.3.7)” [previous Assessment]. This contradiction is important to rectify
since it has implications to the health of the streams and fisheries below the mine.

EPA Response: The original draft assessment stated that some water would always be
consumed during mining operations and therefore streamflows would be reduced. Our
scenarios envisioned the capture of all site water to build up a reserve to begin
operations. After reassessing the timeline and available water, we updated this in the
revised assessment (Section 6.1.2.5). The revised text clarifies that site water would be
diverted to TSF 1 after the starter dam is built to allow sufficient water for process
plant start-up, but now does not state that all water from the site would be collected and
used during the start-up phase.

6.61  There is more comprehensive discussion regarding calculation of water balance (whole new
section 6.2.2). However, this new discussion does not provide sufficient depth of details
necessary to understand how is the water balance affected with assumed water use in the
mine, i.e., simple sensitivity analysis. Therefore, the analysis is still lacking in quality.

EPA Response: Details of the individual components for the water balance flows under
each of the mine size scenarios appear in Table 6-3. This table provides sufficient
guantitative information for the reader to assess the sensitivity of changes in the
estimated quantities.

6.62  The percentage of water reintroduced to streams, including uncontrolled leachate escapes,
would equal 74, 40, and 70% of the total water captured in the three scenarios, respectively:
In this paragraph and elsewhere, the Assessment refers to uncontrolled leachate and appears
to assume the quantities are large. However, elsewhere it is assumed that groundwater
interception wells and pump backs will extend the cone of depression. It appears this is
leading to a “worst of both cases” scenario. The WRDs will be built in lifts that result in high
compaction layers that minimize infiltration and are typically designed to direct internal
drainage to a designated collection point. In other words, the collection system is inherently
more robust than implied in the Assessment.
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EPA Response: We agree that additional design features and engineering controls could
be implemented to reduce the amount of uncontrolled leachate, but we based our
scenario on the level of control discussed in Ghaffari et al. (2011). Complete capture of
groundwater flows with wells in soils similar to the thick, highly permeable sand and
gravel overburden at the site requires closely spaced wells and high pumping rates and
often results in losses between the wells. Ghaffari et al. (2011) show seepage cutoff walls
around approximately 15% of the mine pit and waste rock pile perimeter. At the TSFs,
Ghaffari et al. (2011) discuss seepage cutoff trenches along the toe of each embankment,
but no seepage cutoff or recovery wells along the remainder of the TSF perimeters.

The assessment provides sufficient detail to allow the reader to assess the sensitivity of
the results to different amounts of uncontrolled leachate. Although the amount of
uncontrolled leachate does contribute up to about one quarter of the total return flow
(Pebble 2.0 scenario), 95% of the leachate originates at either the TSF or from NAG
and contributes little to the overall metals concentrations.

The Assessment has assumed no release of treated water to Upper Talarik and that the
releases to the SFK and NFK are point source and at one location in each catchment. This is
counter to the general environmental design approaches for water management (and good
practice) that diversions and replacement flows are best returned to the original catchments.
This assumption results in a flawed assessment of flow impacts.

EPA Response: Although we recognize that including a treated water return flow to
Upper Talarik Creek would increase operator flexibility and additional options for
optimizing streamflows, the assessment scenarios are based on the WWTP discharge
infrastructure described in Ghaffari et al. (2011).

In addition to the failure to incorporate modern design construction standards and appropriate
mitigation measures, the document continues to assume that a mine cannot be adequately
closed and that substantial impacts will continue to occur hundreds or thousands of years
after operations have ceased. Some discussion of Alaska’s bonding requirements has been
added in a text box, but the text in Section 6.3 presumes that some closure issues will be
unresolvable. The text box inappropriately implies that adequate bonding will not be
available. Such speculation is entirely inappropriate in a scientific document. The ability to
successfully close a mine is a critical performance measure in both State of Alaska and
federal permitting processes. Given the State of Alaska’s permitting and bonding
requirements, statements suggesting or implying assumptions that a project has unresolvable
closure issues reflects bias and is not realistic. Any mine development project that cannot
meet the rigorous State of Alaska bonding requirements would not be allowed to proceed.
These types of assumptions affect the quality and integrity of the entire Assessment. The
conclusions in the EPA’s Assessment regarding the effects of mine development on fish,
wildlife, cultural resources, and water quality are inappropriate assumptions to apply to 21st
century mines which are required by regulatory authority to establish an approved mine
closure plan prior to construction.

EPA Response: As discussed in the assessment, the State of Alaska requires bonding by
mine operators to ensure proper closure and post-closure operation. Bonding has been
inadequate in some cases in the past. The State’s requirements have become more
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rigorous, but there is some unquantifiable risk that the site would not be closed and
operated in a manner that assures environmental protection. The assessment does not
state that mine closure will be inadequate and that the owner will not be responsible for
environmental liability, but does point out some of the closure issues of potential
concern.

The installation of stormwater diversion structures in the operational phase is alluded to in
the discussion of water diversion at closure in the last paragraph. However, the assessment of
project impacts does not include mitigation measures that would reduce project effects.
Therefore, the analysis overstates likely project effects.

EPA Response: The assessment includes numerous design features, best practices, and
mitigation measures that would reduce project effects; no change required.

Section 6.3 the first paragraph remains essentially the same, and mitigation measures not
clearly discussed. Section 6.3.1 the statement regarding turning off the pumps remains. These
comments have not been addressed.

EPA Response: In the assessment scenarios, the mine pit is allowed to fill with water
after closure to achieve a sustainable condition, restore groundwater equilibrium, and
reduce the potential for oxidizing sulphide minerals. Continuing to pump water out of
the pit and presumably treating it prior to discharge would counteract these aims,
increase costs, and reduce the overall level of environmental protection. No change
required.

The Assessment outlines a number of hypothetical problems associated with mine closure,
which are all predicated on the assumption that there will be insufficient funding and/or
political will to inspect and manage the facilities in a manner that will protect the
environment in perpetuity. Adequate bonding to reclaim and stabilize the site — including
monitoring, maintenance, and upgrading or replacement of treatment systems as new
technologies are developed — would be needed before any development could be permitted to
proceed. Bonding requirements would encompass a full suite of potential closure scenarios,
including premature closure. The Assessment further maintains that use of modern
technology to construct tailings dams increases risk because it is untested over long periods.
However, modern dam design technologies are based on proven scientific/engineering
principles and there is no basis for asserting that they will not stand the test of time.

EPA Response: A risk assessment must consider the possibility that things may not
happen as intended. The assessment does not maintain that use of modern technology to
construct tailings dams increases risks because it is untested over long periods. Rather,
the assessment states that improved design, construction, and monitoring could reduce
the failure rate by an order of magnitude or more. It also indicates that new
technologies are inherently unproven, and that not all applications of proven principles
result in successful technologies.

[The Assessment] implies that mine closure will be inadequate and that the owner will not be
responsible for environmental liability. This is not realistic as comprehensive analyses and
adequate bonding to reclaim and stabilize the site — including monitoring, maintenance, and
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upgrading or replacement of treatment systems as new technologies are developed — would
be needed before any development could be permitted to proceed.

EPA Response: See response to Comment 6.64.

Some explanation is provided regarding the time to fill (now it is estimated to 20 to 300
years, depending on the mine scenario). However, no discussion regarding depth to the
groundwater has been provided.

EPA Response: Our post-closure scenarios assume that the pit would continue to fill
with groundwater and precipitation until it either reached equilibrium with
groundwater levels around the pit or overflowed at the lowest elevation along the pit’s
perimeter (over natural ground or through an engineered channel). Given the
dimensions of the pit and the range of elevations along the pit rim, the depth to
groundwater would be expected to vary from about 0 meters to perhaps up to 100
meters.

The probability of a non-failure scenario is not emphasized, and the focus remains in this and
other chapters on the potential for failures. As such, the risk analysis used in this assessment
is biased.

EPA Response: Non-failure scenarios are reflected in Chapter 7, which considers effects
resulting from the mine footprint, and in Chapter 8, which describes the water quality
effects of a perfectly operating water treatment system. Other no-failure conditions
such as non-leaking pipelines require no description. Potential failures are inevitably
important aspects of risk assessments.

The construction method varies with a rockfill or earthen (borrow material) starter dam. Also
if the model is clearly constructed from rockfill, why are failure mechanisms prevalent for
upstream sand dams considered? EPA discussion about their assumed dam
design/construction at Pebble is inconsistent with their discussions about their interpretations
of the risk of dam failure.

EPA Response: Many of the leading causes of dam failure, such as overtopping,
foundation failure, slope instability, and earthquakes, can affect both earthfill and
rockfill dams.

The assessment assumes that the project would not be designed to capture spilled materials.
This may not be a good assumption. The impacts described can be fully or at least partially
addressed through proper project design.

EPA Response: The plan described by Ghaffari et al. (2011) does not describe any
design features to capture spillway releases.

Regardless of whether the tailings are wet or drained, the tailings facility has to be designed
to the same safety standard defined by the Alaska Dam Safety Program.

EPA Response: Comment noted; no change required.

A permitting requirement for the TSF is the management of the Inflow Design Flood (IDF).
The IDF can either be stored in the TSF (a freeboard allowance for the IDF is required at all
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times) or routed through a spillway. Any mention of dam overtopping is not realistic as a
TSF that does not include managing the IDF is out of compliance with the Alaska Dam
Safety Program permitting requirements.

EPA Response: The contention that overtopping does not occur because adequate
freeboard is maintained is refuted by the overtopping of the Nixon Fork Mine dam.
Potential effects of a spillway release are considered in the final assessment.

No discussion is provided that explains how the footprints of the waste rock stockpiles were
estimated. Section 6.3.3 (*Waste Rock”) in the revised document has significantly reduced
detail with respect to the discussion in Section 4.3.6 (“Waste Rock”) in the original
document. This discussion is therefore based upon unsubstantiated evidence.

EPA Response: Information on the areas and placement of the waste rock piles appears
in Section 6.1.2.3 of the revised assessment. Table 6-2 provides additional detail on the
footprints.

A more site specific analysis of water balance and treatment/collection failure needs to be
completed for likely mine conditions and operations.

EPA Response: Comment noted; no change required.

Section 6.1.2.5 Mention of stream diversion has been deleted in this version, although a
statement concerning a figure notes that for clarity, diversions of stormwater around mine
components are not shown on the schematic.

EPA Response: Under the first bullet in Section 6.1.2.5, the assessment states that
stormwater runoff that did not contact potential contaminants would be diverted
around mine components.

The runoff calculations are not based on a quality assessment; the effects of that failure on
the overall assessment is not known.

EPA Response: Runoff was estimated specific to each gage site, allowing derivation of
watershed-specific runoff efficiencies. The comment does not provide a clear statement
as to how these calculations are not based on a quality assessment.

The cone of depression would lower the groundwater table, drying up streams, ponds, and
wetlands that depend on groundwater discharge and turning areas of groundwater discharge
into areas of groundwater recharge: Assumes direct and complete connection between
surface (i.e., precipitation) and underlying groundwater so potential impacts are likely
exaggerated.

EPA Response: The comment’s unsubstantiated claim that the stated effects require
“direct and complete connection between surface (i.e., precipitation) and underlying
groundwater” is incorrect. No change required.

The well field placed downstream from the TSF during operations would be retained and

monitored post-closure, with water pumped and treated if determined to be contaminated by
leachate from the TSF. The pit water would be monitored and treated prior to being released
to streams, for as long as concentrations of contaminants exceeded effluent limits: Assumes
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capture of leachate so should be no/minimal release to wider environment. However,
elsewhere the Assessment assumes leachate escapes and contaminates the streams.

EPA Response: In the assessment scenarios, captured leachate is tested and treated (if
necessary) prior to release, but not all leachate is captured. No change required.

The Assessment makes a number of invalid assumptions about tailings storage operations,
and in particular about water and waste management practices. To begin with, it makes
unwarranted statements that assume that operators will violate their discharge permits,
including the statement that “... the record of analogous mines indicates that releases of
water contaminated beyond permit limits would be likely over the life of any mine at the
Pebble deposit.” This statement in the Assessment follows a reference to the report by
Earthworks (2012), U.S. Copper Porphyry Mines Report: The Track Record of Water Quality
Impacts Resulting from Pipeline Spills, Tailings Failures and Water Collection and
Treatment Failure, which has been criticized by the Peer reviewers of the EPA Assessment.
Furthermore, the Assessment reports that treated water returned to streams would be dictated
by mining needs, rather than the needs of aquatic resources. The Assessment also ignores the
fact that standard mining mitigation practices and designs include seepage control measures
that are monitored and maintained. It makes inflated estimates of total seepage rates for
different assumed mine scenarios, which do not account for seepage control features that
would be part of any new TSF dam design in Alaska.

EPA Response: The comment does not contest any of the reported permit violations at
analogous mines. We assume that any responsible mine operator would consider the
needs of aquatic resources as well as the mine’s water requirements, but we also
recognize that mine operators cannot release water that is consumed by the mine. The
assessment acknowledges that seepage control measures would be monitored but does
not assume that these measures would be 100% efficient. Estimates of total seepage
rates were based on our assessment of the designs described in Ghaffari et al. (2011).

Include an expanded discussion of premature closure, the uncertainty, and the potential
impacts on fisheries and indigenous cultures as this condition is likely to occur.

EPA Response: We agree that premature closure is an important issue. However, the
potential range of premature closure conditions was judged to be too uncertain to
develop a defensible scenario and assess the associated risks.

The comparisons to the Nixon Fork mine are not relevant.

EPA Response: We disagree that events at an operating Alaska metal mine are
irrelevant to potential metal mines in the region.

A closure bond is required to ensure there are sufficient funds for reclamation and closure,
including the possibility of premature closure. The closure bond value is specified by the
State to ensure adequacy. Review and update of the closure bond is required every five years.
Thus, premature closure is anticipated as a possibility in the planning and bonding process.

EPA Response: We have modified the statement that premature closure is an
unanticipated event in the final assessment.
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6.85 Conceptual models have been simplified and redistributed but do not address specific
mitigations; rationale given is it is not necessary, for the purpose of this assessment, to
describe all mitigations. Box 4.1 suggests they’ve been intrinsically included in the analysis
but the analyses are unchanged. The assessment assumes a project design that would not be
permittable under current state and Federal regulations. Therefore the analyses throughout the
document tend to overstate the likely impacts of a project.

EPA Response: See response to Comment 6.2. Also, mitigation is now included on the
conceptual model diagrams, to indicate that scenarios assume appropriate mitigation
measures are implemented.

6.86  The same estimates of CMC and CCC quotients are presented in the second external review
draft in Tables 5-14, 5-15, and 5-16. Therefore, the comment stands: the results may well
overly exaggerate the calculation of needed dilution for copper.

EPA Response: The CMC and CCC values for both the State of Alaska and the national
criteria are correct. If the PLP’s leachate tests are reliable, the quotients are correct.

6.87  No additional analytical data for pyritic tails was provided.

EPA Response: We provide no additional analytical data for pyritic tails because the
PLP provided no analytical data.

The Pebble Limited Partnership (Doc. #5752)

6.88  Omitting modern mining practices from its risk scenarios: the Assessment devises
exaggerated risk scenarios that are based on the absence of modern mine design and
operating practices.

EPA Response: See response to Comment 6.2.

6.89  The Assessment’s narrow focus on three similar hypothetical mine scenarios — apparently
motivated by the prospect of vetoing a Pebble mine permit — has effectively eliminated from
consideration numerous alternative management options throughout the Bristol Bay
watershed. The failure to adequately and objectively evaluate those options (including
ecological protection measures and habitat enhancement practices) has created a document
whose narrow focus precludes the broad airing of issues that a risk assessment is supposed to
provide.

Even the Assessment’s narrow mine options are inadequately evaluated because they are
based on a mine without best mining practices or compensatory mitigation — a mine that
could never be permitted. Numerous peer reviewers of the May 2012 draft commented on the
Assessment’s failure to evaluate a scenario that included best mining practices and
mitigation. For example, peer reviewer Steve Buckley commented: “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.”

EPA Response: See response to Comments 6.2. Compensatory mitigation issues are
addressed in Appendix J.
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6.90

6.91

Reviewer David A. Atkins noted the importance of mine mitigation measures: “The
Assessment describes what is considered to be conventional ‘good’ mining practice, but does
not adequately describe and assess mitigation measures that could be required by the
permitting and regulatory process. A thorough analysis of possible mitigation measures as
employed for other mining projects and the likelihood that they could be successful in this
environment would be necessary.”

EPA Response: These comments from Mr. Atkins were in response to the original draft
assessment. Atkins subsequently reviewed the revised assessment, which included,
among other additions, an entirely new appendix devoted to compensatory mitigation
(Appendix J). After reviewing the revised assessment, Mr. Atkins noted that his earlier
concerns were adequately addressed.

The hypothetical nature of the mine scenario gives the Assessment a flawed foundation. Part
of the unacceptable uncertainty in the Assessment is due to the lack of realism in the mine
scenarios. EPA continues to attempt to evaluate hypothetical mines without considering
engineered site-specific mitigation measures to minimize environmental impacts. EPA’s
approach is unrealistic and leads to exaggerated projections of harm. As Dr. Dirk van Zyl
explained to EPA in his comments on the initial draft Assessment:

“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. ... 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.

“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. | 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: See response to Comment 6.2. The assessment evaluates one basic mine
plan implemented at three different sizes, based on a preliminary plan for the Pebble
deposit developed by Northern Dynasty Minerals (Ghaffari et al. 2011). We presume
that the team of engineers and scientists who prepared Ghaffari et al. (2011) considered
many options for each facility and its components (e.g., mining methods, process design
options, waste rock management options, tailings management options, shipment of
product) and selected the most favorable based on technical, economic, and
environmental concerns. We acknowledge that Dr. van Zyl recommended assessing
multiple alternative approaches, but that is a strategic issue related to the purpose of
the assessment rather than a technical issue. Our intent in the assessment was to assess
likely scenarios based on published preliminary information, not to analyze all potential
design alternatives.
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6.92

6.93

6.94

EPA states that, in the past, mining financial assurances (in amounts set and required by
government agencies) have often been inadequate. 1d. at 6-36. If this is a potential future risk,
it is one that is completely within the control of the government. Here, a more realistic
assumption would be that the State of Alaska will require financial assurances that will
protect this important fishery.

EPA claims that financial assurances “do not address chemical or tailings spills because of
the greater degree of uncertainty related to these accidents.” Id. at 4-10. This claim is
incorrect. There is no reason that a properly crafted regulatory financial assurance
requirement could not cover spill incidents.

Furthermore, as the Knight Piésold engineers have stated: “Adequate bonding to reclaim and
stabilize the site — including monitoring, maintenance, and upgrading or replacement of
treatment systems as new technologies are developed — would be needed before any
development could be permitted to proceed.” Knight Piésold Comments at 2 (emphasis
added).

EPA Response: Box 4-3, which addresses financial assurance, has been expanded in the
final assessment.

The Assessment exaggerates the risk from tailings storage facility operation. The Assessment
also includes “a number of invalid assumptions about tailings storage operations ...” Id. at 1.
For example: The Assessment ... ignores the fact that standard mining mitigation practices
and designs include seepage control measures that are monitored and maintained. It makes
inflated estimates of total seepage rates for different assumed mine scenarios, which do not
account for seepage control features that would be part of any new TSF dam design in
Alaska. Id. at 1-2. This assumption — that adequate mitigation measures will not be employed
—along with a number of other technical errors in EPA’s Assessment leads to a gross
overstatement of adverse impacts associated with tailings storage facility operation.

EPA Response: The seepage control measures described in the assessment scenarios are
based on the measures proposed in Ghaffari et al. (2011). We presume that the team of
engineers and scientists who prepared Ghaffari et al. (2011) considered many options
for each facility and its components (including mining methods, process design options,
waste rock management options, tailings management options, shipment of product)
and selected the most favorable based on technical, economic and environmental
concerns. We agree that additional design features and mitigation measures could
reduce the probability or severity of adverse effects. The assessment presents sufficient
data for the reader to judge the sensitivity of many effects to variations in the design
assumptions.

The Assessment omits the environmental protection and mitigation measures necessary for
mine permitting. It combines these unrealistic omissions with unrealistic assumptions to raise
unrealistic fears. The authors admit that the imagined risks cannot be reliably quantified.
Thus the Assessment provides no basis for actually assessing its three “endpoints:” (a) any
impacts on salmon, (b) any salmon impacts on wildlife, or (c) any salmon or wildlife impacts
on Alaska Natives. Finally, the imagined risks are never placed in context of the productivity
of the fishery in Bristol Bay, whose acknowledged value prompted the Assessment.
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EPA Response: The risks that cannot be quantified are still real and must be
considered.

Northwest Mining Association (Doc. #5559)

6.95

6.96

6.97

EPA’s failure to consider the full panoply of federal and state programs developed by the
Congress, the States and the relevant federal and state hardrock mine regulatory authorities to
protect the environment when seeking to assess potential impacts of hardrock mines is
shocking in view of the success the current regulatory programs have had in protecting the
environmental since their inception in the 1990s.

EPA Response: See response to Comment 6.2. Regulations and financial assurance are
briefly discussed in Boxes 4-2 and 4-3, but a full evaluation of their effectiveness is
beyond the scope of this assessment.

EPA’s Revised Assessment is based on a hypothetical mine that could not be permitted under
existing State of Alaska and federal law requirements. No large scale modern mine (within
the past 25 years) has been approved exactly as proposed by the company. Each of the many
State and federal agencies review the permit application, baseline data and EIS requirements
and each requires large or minor changes before it is satisfied that the mine will be able to
operate according to that agency’s requirements. EPA’s Revised Assessment assumes
designs for various aspects of the mine and then criticizes those designs as not being
acceptable. EPA’s Revised Assessment does not effectively address avoidance, minimization
and mitigation, all of which are employed by the agencies and the companies to address
concerns that arise over the initial design. This approach to “assume design and then say it is
not acceptable” was used in EPA’s Revised Assessment for: siting of mine facilities, siting of
roads, siting of tailings pipeline, design of bridges, tailings management, water use, water
discharge, financial assurance (bonding), etc.

EPA Response: See response to Comments 6.2.

EPA’s Revised Assessment states that Pebble would be the largest mine of its type in the
U.S. (which is not a true statement — the Bingham Canyon Mine has operated for more than
140 years and at some periods during its mine life has milled up to 500,000 tons per day as
compared to the EPA Assessment use of 200,000 tons per day) and then utilizes the
hypothetical mine focused on Pebble to represent all other large mines that could ever be
developed in the Bristol Bay Watershed. This approach is blatantly wrong. If Pebble will be
the largest, how can any others also be this large? The Assessment is fatally flawed when it
assumes all other large scale mines in the region will look the same as the EPA hypothetical
mine. Every mineral deposit is different and must be evaluated based on its particular
geology, geochemistry, metallurgy, environmental setting, etc. The result is that every mine
layout is different, every mine plan is different, every mill is different, every tailings
impoundment is unique, etc.

EPA Response: Based on estimated size of the deposit, Pebble could be the largest mine
of its type in the U.S. The assessment evaluates three mine size scenarios, representing a
range of mine sizes that might be expected in the Bristol Bay watershed. Mines at
deposits other than Pebble would fall at the small end of that range, whereas a mine at
the Pebble deposit would likely fall at the higher end of that range.
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6.98

6.99

The Executive Summary (p. ES-21) reads “Based on a review of historical and currently
operating mines, some failure of the collection and treatment systems is likely during
operation of post-closure periods.” It then goes on to describe toxic effects that would likely
kill thousands of fish. Yet the analysis in Section 6 of the Assessment indicates that the
probability “cannot be estimated form the data.” The Executive Summary also summarizes
the analysis by saying that EPA reviewed the data and found the probability “High.” The
Assessment includes no data about frequency of failure.

EPA Response: The record of the mining industry indicates that water collection and
treatment failures are common. The upper bound failure would kill thousands of fish,
but that particular failure is not common. The revised assessment does not characterize
the probability as high and includes failure frequency data from recent U.S. mines.

The Executive Summary conclusion in Table ES-1 lists the probability of problems with
water collection and treatment as “High” during operation and “High” during post-closure.
However, this contradicts Section 6.3.4 of the Assessment which concludes that one cannot
quantify or predict risk of collection or treatment failure which is a reasonable conclusion
given the uncertainties described. It reads, “The risks from water collection and treatment
failures are highly uncertain...The range of failures is wide and the probability of occurrence
of any of them cannot be estimated from available data.” (p. 6-41). It is arbitrary and
capricious for the Executive Summary to make a statement that is in direct opposition to the
conclusions within the Assessment.

EPA Response: Although the probability of any failure scenario is unpredictable, it can
be predicted that some failure is likely to occur. In fact, the record of the mining
industry indicates that water collection and treatment failures are common.

Millrock Resources Inc. (Doc. #5736)

6.100 Failure to consider Modern Best Practice and Minimizing Limitations: The Assessment

ignores modern-day mining practices and takes extreme liberties in minimizing the study’s
identified limitations. Rather than addressing the limitations, the Assessment proceeds to
perform unrealistic analyses on sensationalized scenarios for hypothetical mining projects.
Secondary prevention, mitigation and reclamation measures are not even considered in the
Assessment. The Assessment does not utilize sensible mining practices. For example, the
Assessment, which depicts a hypothetical TSF for Millrock’s Humble prospect directly over
Napotoli Creek - something a mining company or regulatory agency would not seriously
consider. The Assessment identifies and evaluates early-stage exploration projects, such as
Humble, as potential mines under Cumulative Effects and excludes them from the Summary
of Uncertainties. The material depth of the Summary of Uncertainties stands alone as proof
that the Assessment makes unrealistic suppositions.

EPA Response: See response to Comment 6.2.

Kachemak Bay Conservation Society (Doc. #4284)

6.101 The effects of a possible 45 square mile industrial footprint. The assessment considers risks

from routine operation of a mine designed, using modern conventional mitigation practices
and technologies and with no significant human or engineering failures. We believe that
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6.102

6.103

human and engineering failures must be addressed, as they are inevitable for such a large
project over decades of operation. Historically the record is tragic! Engineered mining waste
storage systems have been in existence for only about 50 years and their long-term success is
not known; though many previous mine waste storage systems have failed, with disastrous
results which will last thousands of years. All closed open pit mines in the US are declared
hazardous waste sites by EPA, which require oversight management in perpetuity.
Historically the corporations dissolve or declare bankruptcy, essentially leaving the burden of
cleanup and impacts to the citizens through extremely expensive government cleanup
programs. More information is needed. How exactly would the developers keep all toxic
wastes from interacting with the environment, forever? KBCS believes this is an impossible
task. Where has this been done successfully before?

EPA Response: Comment noted; no change required.

KBCS would like more information regarding the possibility and results that a change of
mine ownership would have on the future operation and potential negative impacts on the
operation. If there are failures of any or multiple environmental safeguards, who will fix it?
Who will pay for it? Also, we are concerned with the common occurrence of corporate
responsibility and expenses for mine management, maintenance, cleanup and oversight, after
the mining is completed, being shifted to the public sector. This is morally reprehensible. If
Anglo American and Northern Dynasty corporations cannot prove they have the financial and
management ability to perform all necessary post mining oversight, maintenance and cleanup
tasks, then the project should not be considered viable.

EPA Response: See response to Comment 6.64.

KBCS would like to see the post mining management plan. How would the operation be shut
down, secured, monitored and maintained safe from impacting the surrounding region for the
thousands of years necessary to protect the areas present pristine ecological conditions? This
concept is, of course, absurd as no large scale mining effort has to date been successful in
fully internalizing their impacts, waste storage, processing and other operating effects on the
surrounding environment and wildlife. In fact, the historical reality has been the extreme
opposite. All closed and abandoned large scale mining operations are listed by the EPA as
contaminated or as Super Fund sites. It is unfathomable to believe that any corporation will
have the capacity to maintain the safety measures needed, over the centuries required. Thus,
even discounting the potential catastrophic potential of seismic impacts which are natural to
the area, it is inevitable that something will go awry. Mining companies cannot be trusted
when they make claims that their operations will not cause environmental damage.

EPA Response: A post-mining management plan is beyond the scope of this assessment.

IUCN SSC Salmonid Specialist Group (Doc. #5435)

6.104 We believe there is absolutely no question, given the scale and intensity of this mining

project, that there would be significant impacts on the freshwater habitat of salmonids if this
project moved forward. We are pleased to see that the revised EIS takes a risk assessment
approach to the issue and outlines many of the impacts the mine is likely to have on physical,
biological and social parameters. The mining development scenarios are troubling from a
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conservation perspective, and impacts need to be carefully considered in any decision
regarding permitting.

EPA Response: Comment noted; no change required.

Natural Resources Defense Council (Doc. #5378 and #5436)

6.105

6.106

6.107

6.108

6.109

EPA’s analysis first considers “routine” operations and their “unavoidable” impacts — in
other words, the environmental impacts that will take place if a mine is developed assuming
that mine experiences no significant human or engineering failures during operation or in the
following centuries. Though EPA cautions that this assumption is not realistic — and
accidents and failures always happen in complex and long-lasting mining operations, even
assuming flawless planning, engineering, operation, and maintenance — the Assessment
anticipates unacceptable adverse effects on the Bristol Bay environment, which is the
threshold for initiating 404(c) action.

EPA Response: The assessment evaluates potential risks and associated impacts related
to specific aspects of large-scale mining, but makes no claims about whether any
adverse effects are unacceptable. Comment noted; no change required.

The plain language of the regulation contradicts Pebble’s position that a “hypothetical” mine
scenario is an improper basis for initiating 404(c) action. The regulation clearly contemplates
404(c) protection for “potential” disposal sites “before” submission of an application.
Advanced restriction is just as viable as a 404(c) response to a permit application because
both are based upon a predictive assessment from which “actual events will undoubtedly
deviate.”

EPA Response: Comment noted; no change required.

PLP referred to the “very same Wardrop Report” as a “fantasy proposal” when it delivered
formal testimony to the EPA in August of 2012, and, in its submission to EPA regarding the
first draft Assessment, as a “generic mine development scenario” that “today could not be
legally built.”

EPA Response: Comment noted; no change required.

A range of mining scenarios based on worldwide industry standards as well as specific
preliminary plans for the mine development and operation in Bristol Bay watershed are now
evaluated, as per the peer review panel’s recommendations. In addition, the assessment
includes consideration of impacts for mine-associated development and transportation
corridors. The assessment includes discussion of risks and impacts during mine development
and operation, as well as those associated with the post-mining period. It also includes new
discussion and evaluation of mitigation and remediation during the mine operation and post-
mining periods.

EPA Response: Comment noted; no change required.

Based on our review, as well as discussion included in the 2013 Assessment itself, the impact
analysis is conservative and underestimates the potential negative impacts of large-scale
mining activities in the Bristol Bay watershed. For example, the largest mine scenario

Response to Public Comments on
the April 2013 Draft of the Bristol Bay Assessment 148



6.110

6.111

6.112

6.113

analyzed (Pebble 6.5) is based on mining operations that would recover only 60% of the
estimated 10 billion metric tons of ore deposit.

EPA Response: Comment noted; no change required.

It makes far greater sense for EPA to proceed, as it has in this case, by analyzing the potential
effects of large-scale mining generally in an area of concern, based on scenarios that cover a
range of potential mine design alternatives. Requiring the agency to wait for the filing of
successive individual permit applications would result in a waste of resources, both for the
agency and any interested parties.

EPA Response: Comment noted; no change required.

In this case, there can be no reasonable doubt that this standard has been met. As EPA has
explained, “regardless of design and operation standards, any large-scale mine in the Bristol
Bay region would have a footprint that would affect aquatic resources.” In other words,
unacceptable adverse effects will occur from any large-scale mine developed in Bristol Bay
regardless if the mine designs are based on 2006 State permit applications, 2011 SEC filings,
or future permit applications.

EPA Response: Comment noted; no change required.

EPA directly responds to the peer-review recommendation that it “[c]onsider adopting a
broader range of mine scenarios, especially smaller size mines.” The Assessment now
includes Pebble 2.0 (1.8 billion metric tons of ore) and Pebble 6.5 (5.9 billion metric tons of
ore), and adds a third and smaller Pebble 0.25 (0.23 billion metric tons of ore) even though a
smaller mine is not economically viable in the region. (...) As EPA explains, Pebble 2.0 and
Pebble 6.5 reflect projects “which are described in [the Wardrop Report]” as “economically
viable, technically feasible and permittable” development. Because the Pebble deposits are
low-grade deposits (the metal-to-ore ratio is low), mining in the area will only be economical
if conducted over a large area, producing a large amount of waste. (...) If fully mined, this
would represent the largest mine of its type in North America. (...) EPA’s placement of the
mine components described in the scenarios is also based on information either from the
Wardrop Report, or where, in EPA’s experience, modern mining practice suggests a
component would be placed. (...) While other configurations are possible, they “would be
expected to have impacts of similar types and magnitudes.”

EPA Response: Comment noted; no change required.

The streams that would be lost under any of the three mining footprint sizes include those
that directly provide habitat for salmonids, as well as those that may not contain salmonids at
all times of year but provide important sources of water, macroinvertebrates, and other
materials.

EPA Response: Comment noted; no change required.

World Wildlife Fund, Arctic Field Program (Doc. #5537)

6.114

Factions opposed to the EPA Watershed Assessment have objected to a process that does not
review and assess a specific mine plan. Recent Alaska history shows that initial plans
submitted by mining companies to State and Federal permitting agencies may have little to
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do with the eventual and ultimate development of the mining prospect. An example is the
Red Dog Mine in Northwest Alaska, where, in 2008, the mining company Teck Cominco
applied for and received mine extension permits for the nearby Aqgaluk deposit. Expanded
mining footprints result in expanded local and cumulative environmental, cultural, and
sociological impacts. This reality justifies the EPA’s precautionary approach and eye toward
long term and cumulative impacts.

EPA Response: Comment noted; no change required.

6.115 Expand the Assessment to include a mining scenario based solely on an underground mine at
the Pebble East deposit. EPA should include the potential effects of this underground mine,
since some stakeholders have indicated that Pebble may initially just apply for an
underground mine plan. The analysis should also assess a larger mine plan then the current
largest scenario in the final Assessment, to include mining at the full scale of the deposit.

EPA Response: See response to Comment 4.9 regarding an underground mine scenario.
We recognize that the final size of a mine at the Pebble deposit could exceed the largest
size considered in the assessment, but decided to focus the assessment on surface, open
pit mining.

6.116 WWF applauds EPA’s addition of potential mining scenarios to its earlier analysis from the
proposed Pebble Mine, but understands that the total potential footprint of mining operations
is unquantifiable at this point. For example, the potential impacts of the development and
operation of a deep-water port are not fully analyzed. Also not fully understood is the
potential volume, chemistry, and impacts of fugitive dust generated by mining, impacts of
infrastructure development, and effects of transportation activities which may have a
significant impact on fish, including salmon.

This Assessment appropriately analyzes the potential expansion of the Pebble Mine by
assessing different scenarios. The first scenario is an open pit based on a small initial mine
(0.25 billion tons, possibly the size of other potential mines in surrounding claim blocks that
could be developed after Pebble’s infrastructure is in place. The second scenario is a 20-year
mine (2 billion tons). And the third scenario is a mine that would extract an ore deposit of 6.5
billion tons. The potential expansion of a single mine and/or development of additional mines
in the region is important information for the government, public, investors and other
stakeholders to know to further understand the potential ecological, cultural, and social risks
of the project.

EPA Response: Comment noted; no change required.

Alaska Community Action on Toxics (Doc. #5541)

6.117 EPA readily acknowledges that the Watershed Assessment does not provide an in-depth
review of a specific mining project. However, it does assess the potential environmental
impacts associated with mining activities in the region given the nature of mineral deposits in
the watershed, the requirements for successful mining development, and information filed by
the mining companies themselves with both the State of Alaska and the U.S. Securities and
Exchange Commission. The Watershed Assessment concludes that large-scale mining
activities like the Pebble Mine would have potentially catastrophic impacts on Bristol Bay.
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Even in a best case scenario — with no leaks or failures — the massive mine would destroy up
to 90 miles of salmon stream, eliminate up to 4,800 acres of wetlands, and dewater an
additional 34 miles of stream. Under routine operations, leaks would cause “toxic levels of
copper” in the streams around the mine and kill salmon. And a tailings dam failure would be
“catastrophically damaging to fisheries in the receiving waters.”

EPA Response: Comment noted; no change required.

Earthworks (Doc. #5556)

6.118

6.119

During the peer review process, EPA was criticized for its use of a “hypothetical mine plan,’
based on published documents from the Pebble Partnership. However, EPA rightly notes that,
“if the resource is mined in the future, actual events will undoubtedly deviate from this
scenario. Even an environmental assessment of a proposed plan by a mining company would
be an assessment of a scenario that undoubtedly would differ from the ultimate development”
(ES - 24, emphasis added).

In fact, mine operations almost always differ significantly from the original mine plan as a
result of mine expansions over the course of the mine life. The Fort Knox Mine, which was
permitted in 1994, has undergone two expansions (2001 & 2007), in which the mine facility
changed dramatically from its original mine plan. Similarly, the Kennecott Greens Creek
Mine, which was permitted in 1983, underwent expansions in 1988, 1992, 2003 and 2012 — a
dramatic change from the original mine permit. At the Zortman Landusky mine in Montana,
there were 11 amendments to the original Zortman mine permit, extending the size of the
mine from 273 to 401 acres, and 10 amendments to the Landusky mine permit, extending the
size from 256 acres to 814 acres.

EPA Response: Comment noted; no change required.

We disagree with the incorporation of the Pebble 0.25 mine scenario in to the Assessment, as
it presents an unrealistic mine scenario for the Pebble mine. It is much too small to justify the
infrastructure required for this large, low-grade deposit. Even the Pebble 2.5 mine scenario is
on the small side for this particular deposit, as evidenced by the designation of the 45-year,
3.8 billion ton scenario, as the “base case” for the Wardrop Study.*

EPA Response: See responses to Comments 6.97 and 6.115. We acknowledge in Section
6.1 of the final assessment that the largest mine size scenario considered in the
assessment does not represent complete extraction of the deposit.

Pew Charitable Trusts et al. (Doc. #5655)

6.120 Environmental Protection Agency (EPA) data indicate that Pebble’s footprint could span 32

square miles of wilderness-quality lands, requiring miles of roads and pipelines, a power
plant and a deep water port and structures as high as Hoover Dam to perpetually contain an
estimated 7 billion to 10 billion tons of contaminated tailings. The headwaters of the Kvichak
and Nushagak Rivers, two of the eight rivers that feed Bristol Bay, is an inappropriate site for
such a colossal open pit gold and copper mine.

EPA Response: Comment noted; no change required.
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Alaska Wilderness League (Doc. #5656)

6.121 EPA readily acknowledges that the Watershed Assessment does not provide an in-depth
review of a specific mining project. However, it does assess the potential environmental
impacts associated with mining activities in the region given the nature of mineral deposits in
the watershed, the requirements for successful mining development, and information filed by
the mining companies themselves with both the State of Alaska and the U.S. Securities and
Exchange Commission.

The Watershed Assessment concludes that large-scale mining activities like the Pebble Mine
would have potentially catastrophic impacts on Bristol Bay

EPA Response: Comment noted; no change required.

Alaska Conservation Foundation (Doc. #6803)

6.122 In this second draft, EPA draws from a range of resources — from independent peer reviewed
science to Environmental Baseline Data released by the Pebble Limited Partnership — to
characterize the potential impacts of large-scale mining development on the Kvichak and
Nushagak watersheds creating a document that seems to have a more balanced approach to
considering the full range of potential stressors; i.e., there’s less emphasis on the
“catastrophic” failure mode and more on the sorts of “routine” failures that are more likely to
occur.

EPA Response: Comment noted; no change required.

6.123 During the peer review process, EPA was criticized for its use of a ‘hypothetical mine plan,’
based on published documents from the Pebble Partnership. However, EPA rightly notes that
“if the resource is mined in the future, actual events will undoubtedly deviate from this
scenario This is not a source of uncertainty, but rather an inherent aspect of a predictive
assessment. Even an environmental assessment of a proposed plan by a mining company
would be an assessment of a scenario that undoubtedly would differ from the ultimate
development” (ES — 24, emphasis added).

EPA Response: Comment noted; no change required.

American Fisheries Society, Western Division (Doc. #5377)

6.124 This version of the watershed assessment has been substantially modified and improved from
the first review draft, with new material and analyses that clarify the scope and purpose of the
document as well as address reviewers’ other comments on the first review draft. (...)
Specific improvements include:

e Analysis of a range of mining scenarios based on worldwide industry standards as well as
available preliminary plans for mine development and operation in the Bristol Bay
watershed;

e Consideration of impacts for mine-associated development and transportation corridors;

e Discussion of risks and impacts associated with the post-mining period, as well as during
mine development and operation;
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e Risk evaluations for a broader range of biological and cultural resources, including
resident fish species, aquatic invertebrates, wildlife and Alaska native cultures; and

e Discussion and evaluation of mitigation and remediation during the mine operation and
post-mining periods.

EPA Response: Comment noted; no change required.

This fact is identified throughout the report, but we believe the quantitative risk assessments
should include maximum-impact scenarios as well. For example, the Pebble 6.5 Scenario
estimates that 5.9 billion metric tons of ore might be removed yet the report acknowledges
the deposit contains 10 billion metric tons for ore. As the magnitude of the operation
increases, potential impacts will increase accordingly.

EPA Response: We acknowledge in Section 6.1 of the final assessment that the largest
mine size scenario considered in the assessment does not represent complete extraction
of the deposit.

Center for Science in Public Participation (Doc. #5540 and #5657)

6.126

6.127

BBWA mine scenarios are clearly based on published plans commissioned by Northern
Dynasty Mines a 50% partner in the Pebble Prospect when they tried to sell their stake in the
Pebble claims. What is NOT clear in the BBWA is that the 45 year 3.8 billion ton scenario is
likely the most economic initial development scenario, which is significantly larger than the
newly added 0.25 billion-ton and the 2.5 billion ton Pebble mine scenarios.
Recommendation: Consider replacing the 2.5 billion ton scenario with the preferred 3.8
billion ton scenario.

2) The largest scenario considered by EPA, 6.5 billion tons, would recover just 60% of the
estimated 10.8 billion ton Pebble deposit. If Pebble were fully developed it could be 40%
larger than projected in the RWA with significantly higher potential impacts.
Recommendation: Consider estimating potential impacts to fisheries from the 10.8 billion ton
Pebble mine scenario.

EPA Response: The 0.25 billion-ton scenario is included in the assessment in part to
represent the potential for mining other, non-Pebble deposits in the Bristol Bay
watersheds. It also represents an early stage of the potential build-out of a larger mine
at the Pebble deposit. The scenario suggested in the comment falls within the range of
sizes considered in the assessment. We recognize that the final size of a mine at the
Pebble deposit could exceed the largest size considered in the assessment (see Section 6.1
of the final assessment).

While the Pebble 0.25 mine scenario can be described as a viable mine scenario, it is not a
realistic mine scenario for the Pebble mine — it is much too small to justify the infrastructure
required for this large, low grade deposit. Even the Pebble 2.5 mine scenario is on the small
side for this particular deposit, as evidenced by the designation of the 45-year, 3.8 billion ton
scenario, as the “base case” for the Wardrop Study. (...) Recommendation: You might clarify
that the Pebble 0.25 scenario is likely to be an example of a nearby mine scenario than a
plausible scenario for mine development at Pebble.
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6.128

6.129

6.130

6.131

EPA Response: It is stated in Ghaffari et al. (2011) that there would be an “initial life of
25 years”; therefore, the 2.0 scenario is realistic. This clarification is present in Chapter
6 of the revised assessment: “For the purposes of this assessment, we have also placed
the Pebble 0.25 mine scenario at the Pebble deposit because of the availability of site-
specific information. If mines are developed at other exploration sites in the watershed
(Figure 13-1), they are likely to have characteristics and impacts much closer to those of
the Pebble 0.25 mine scenario.”

First, it presupposes that an EIS for a mine will provide a detailed analysis of the potential
impacts of this type of mining on the region. An EIS is not designed to provide this level of
analysis. An EIS is focused on a site-specific proposal. Second, throughout the 40+ year
history of EIS analyses no mine has gone through that process, and been granted permits to
operate, where the EIS/permits predicted that permit limits would not be met, or that damage
to non-mine resources off the minesite would occur. Yet history is replete with examples of
mines that have experienced significant problems in complying with their permits, and that
have not met the predictions for performance that were analyzed in the associated EIS. An
EIS must assume that fundamental predictions made for its analysis are correct (e.g.,
geochemistry and hydrology related to ARD contamination), and that mitigation measures
will work as designed (e.g., seepage collection systems). But these EIS-related analyses have
too often been proved to be wrong.

EPA Response: Comment noted; no change required.

“Cooling Tower Losses” are listed as one of the minor sources for water use/loss. I’m not
sure if there will be significant cooling tower losses, since the mine plans to use waste heat
for low temperature on-site applications (Ghaffari et al., 2011).

EPA Response: The cooling tower losses shown in the water balance for the Pebble 2.0
and Pebble 6.5 scenarios are taken directly from the average losses reported in Table
18.2.3 in Ghaffari et al. (2011). The losses reported for the Pebble 0.25 scenario equal
the Pebble 2.0 losses reduced proportionally to the production ratio between the two
scenarios.

In this section there is a discussion of the need to monitor some mine facilities, primarily the
tailings dams, waste rock piles, and the abandoned open pit and underground mine, in
potentially in perpetuity. With regard to the tailings dam and impounded tailings, it is noted:
“... we do not assume that tailings consolidate to a fully stable land form. Thus, the system
may require continued monitoring to ensure hydraulic and physical integrity in perpetuity.”
(p. 6-33). Recommendation: You could also add that another reason for the need to
“maintain” the dam is that even though the tailings themselves may consolidate, they would
still be susceptible to erosion if the integrity of the dam were to be compromised.

EPA Response: This point has been clarified in the final assessment.

The BBWA assumes all Potentially Acid Generating (PAG) waste will be identified and
controlled prior to mine closure but prediction, isolation and control of PAG waste is an
imperfect science; many examples of where PAG has not been successfully isolated and
controlled exist.® The volume of ore at Pebble and NDMs finding a majority of 399 samples
from 65 cores were acid producing and their conclusion that *“it would take about 40 years for
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6.132

6.133

6.134

nearly all the pretertiary rock to become acidic...” suggests PAG management and control at
Pebble will be difficult. Recommendation: Consider including or citing Figure 5 from NDMs
report (footnote 9) to show PAG of Pebble tertiary rock, a safer assumption would to
consider that PAG is not completely separated from NAG and base leachate models
accordingly.

EPA Response: The assessment implicitly assumes that the results of the NAG humidity
cell tests and barrel tests are representative of the rock that would be placed in the
NAG waste rock piles. The estimated quantities of NAG and PAG waste rock are
extrapolations from limited sampling. The assessment provides sufficient detail to allow
the reader to assess the potential effect of different amounts of PAG material within the
NAG waste rock piles or of variations in the actual amounts of NAG and PAG waste
rock.

Both Illinois Creek and Nixon Fork were each “reopened” after spending several years in
temporary closure status. 1llinois Creek was closed in 1998 shortly after the mine was opened
as the result of the bankruptcy of the Dakota Mining Corporation. The closure bond for the
mine was not adequate to complete mine reclamation, and after considerable effort the
Alaska Department of Natural Resources was able to contract with a newly formed Alaska
corporation, the American Reclamation Group LLC, to “operate the mine for closure’ and
reclamation was essentially completed in 2002.

EPA Response: Comment noted; no change required.

It has been my experience that nitrates remain significantly elevated for many years after
mining ceases, particularly in discharges from waste rock piles,® and often above the water
quality standard of 10 mg/L. Also the wording in “Table 6-9 — Stressors considered in the
assessment and their relevance to the assessment’s primary endpoint (salmonids) and
USEPA'’s regulatory authority” “Nitrogen compounds are released during blasting and would
deposit on the landscape.” This wording in the table suggests that EPA is envisioning a
plume of nitrogen in the air that settles over the landscape, but doesn’t really show up in
water. The primary vector for nitrogen releases will be through groundwater discharge to
streams from the waste rock.

EPA Response: The comment is correct in that the assessment anticipates most of the
nitrate from blasting would enter the atmosphere and then deposit on the landscape.
Also, we did not address the direct deposition of nitrates on the waste rock during
blasting. We do not consider it to be a significant or quantifiable issue.

You might also mention dust from the tailings pond, which is typically an issue, because the
tailings ponds often have a significant amount of “beach” near the dam itself, both to enhance
dewatering of the tailings and to lessen the amount of seepage under/around the dam. An
example of the problems dust from a tailings impoundment can cause can be seen at the
Questa mine in New Mexico, where heavy metals in tailings dust contaminated a high
school.®

EPA Response: Tailings beaches would comprise primarily silica, but some other
metals could be present also in minerals. Pyritic tailings would be stored subaqueously,
so would not be on the beaches and not contribute to dusts. During mine operations, the
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assessment states that dusts would be suppressed with water. In the closure phase,
beaches would be reclaimed so that they would not produce dusts. Dusts were
considered outside the scope of the assessment due in part to the fact that dusts are not
regulated under the Clean Water Act, and partly because they would be controlled
during operation and assumed dispersed predominantly over the mine site, with runoff
from the site being captured and treated if contaminated with metals. However,
mention of dust from TSF beaches has been added to Section 6.4.2.5.

Borell Consulting Services, LLC (Doc. #4095)

6.135

It has been shown by me and others that “The Assessment is based on a hypothetical mine
that could not be permitted under existing State of Alaska and federal law requirements.”
Yet, the EPA Revised Draft has now expanded its evaluation to assume several other
hypothetical mines will be developed in the region.

EPA Response: See response to Comment 6.2.

J. M. Robbins (Doc. #4199)

6.136

Third, we already know that tracing the reach of the groundwater affected by the Pebble mine
is unknown. In fact, most of the science in this report is based on assumptions in which event
the writers placed little confidence. To quote a few examples:

e p.6-12 ... However, a good deal of uncertainty exists because the humidity cell tests
used to predict pore water chemistry represent a small sample of the ore body. Actual
water quality in the tailings impoundment may differ significantly from what is
estimated.

e p.6-13 ... Streams blocked by the mine pit or waste rock piles would, where practicable,
be diverted around and downstream of the mine. However, the zone of groundwater
depression around the mine pit and the slow filling of the post operation pit would likely
dewater these streams for hundreds of years.

e Box 6.2 ... Our analysis assumed that the drawdown at the mine pit was 100 m, but we
also verified that the results were not very sensitive to this assumption.

(...) Therefore, the report is incomplete as it lacks information relevant to reasonably foresee
significant adverse impacts on the human environment: i.e., water. 42 CFR 1502.22. Seepage
of toxic and hazardous substances from this mine development is mentioned numerous times
in the EIS. How much seepage and of what hazardous/toxic material is ill-defined. This
commenter suggests that none is the appropriate amount. The environmental consequence of
altering, depleting, polluting and using water is inadequately addressed in the statement.

EPA Response: We disagree with this comment. The rates and composition of seepage
are quantified in Chapter 8 of the assessment.

K. Zamzow, Ph.D. (Doc. #5054)

6.137 Table 6-2. Mining scenario parameters: 1. It is not clear why the P025 scenario uses a very

low mill rate, extending the period of mining to 20 years — this might be a good place to state
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the assumptions that were made. 2. Can you explain why the ratio of PAG to NAG waste
rock moves to a much higher ratio of PAG between P2.0 and P65 scenarios?

EPA Response: We identified nine copper mines with deposits between 200 and 400
million tons (Mission, Safford [Dos Pobres], Copper Mountain, Lomas Bayas, Monywa
- S&K, Piedras Verdes, Sanchez, Zaldivar, and Alumbrera). The life of each mine,
calculated as the reserves divided by the production rate, ranged from 11 to 36 years
(mean = 20 years). The ratios of NAG and PAG for the Pebble 2.0 and Pebble 6.5
scenarios were derived from the cumulative open pit phase volumes data for Cretaceous
(PAG) rock and Tertiary (NAG) rock in Table 18.1.4 of Ghaffari et al. (2011).

6.138 Please explain why it is assumed that the tailings dam will start out as a downstream-
construction method (the most stable) and move to a centerline-construction method (less
stable) as the TSF grows.

EPA Response: Ghaffari et al. (2011) states: “The tailings embankments will be
progressively expanded using downstream construction methods for the initial years,
switching to centerline construction.” Figure 18.3.3 of Ghaffari et al. (2011) shows the
profile for such a dam. As with many aspects of the assessment scenarios, we presume
that the experts who prepared the Ghaffari et al. (2011) report had access to the best
available information and considered the engineering and economic tradeoffs of the
proposed designs.

6.139 The EPA has appropriately characterized the Pebble 0.25 (P0.25), Pebble 2.0 (P2.0) and
Pebble 6.5 (P6.5) scenarios as mine stages. The P0.25 stage is not economically feasible
unless infrastructure has been developed, but it provides the lower bounds of impacts. The
upper boundary considered by the EPA is at the P6.5 stage. This is the likely limit of ore that
can be developed through open pit methods. However, it is not entirely appropriate for the
EPA to ignore the 4.5 billion tons of higher grade ore that could be accessed as the open pit
nears the end of its life. The risks are not simply additive; there would be a lower stripping
ratio and less waste rock on the surface with underground mining. The long-term risks
depend on the mine method employed. Block caving will leave the entire mine area rubble-
ized, exposed to water and oxygen as discussed in Box 4-4. This provides a potentially potent
source for acid drainage, a realistic pathway to the surface, and a low likelihood of mitigation
or remediation once started. Including an underground mine could both provide a more
realistic upper bound to the risk scenarios, and provide a format within which to compare
risks of” alternative underground mining best practices.

EPA Response: We acknowledge that underground mining is possible and mention it in
Section 4.3.2.1 of the assessment. However, we considered an underground mine
scenario beyond the scope of the assessment, which focuses on surface, open-pit mining.

6.140 Table 6-1 is helpful. The paragraph following the table generally describes the components of
the mine that went into scenario development. The constraints on the waste rock and TSF
locations are described well. The section could be strengthened by describing in more detail
the constraints of the other elements: the size of the mine is constrained by the balance of
metal prices and energy costs; the time period of mining is constrained by the mill rate and
metal prices; ore transport off-site is constrained by volume and infrastructure options.
Although the placement of TSFs are described as constrained by topography, they should
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also be constrained by hydrology and risks related to contaminant transport (Section 6.1.2.4).
It might also be noted that legally Lake Iliamna could be used for tailings disposal; it is the
cheapest option but politically untenable at the present time. Box 6-1 is also helpful in clearly
showing that the risks discussed in the mine scenarios are conservative at best.

EPA Response: Although the constraints noted in the comment would influence mine
size, the length of time it was mined, and transport of ore off-site, this discussion is
somewhat off topic from the purpose of the assessment. Since exploration of the Pebble
deposit is further along than any other deposit in the area, we relied on the information
presented in Ghaffari et al. (2011).

6.141 Table 6-2 makes clear that processing 6.5 billion tons of ore results in about 22.2 billion tons
of waste: 10.9 billion tons of NAG waste rock, 4.7 billion tons of PAG waste rock, and over
6 billion tons of tailings. Is there a way to show this visually, similar to the way the height of
the TSF-1 dam is shown in Figure 6-4? Is there a way to show the total waste at each of the
stages P0.25, P2, and P6.5, with the relative proportions of NAG waste rock, PAG waste
rock, and tailings?

EPA Response: Comment noted. We decided that providing the values was sufficient.

6.142 Why is the risk of pipeline failure presumed to be adequately reduced with double-walls
where the pipeline is above ground, but a single-walled pipeline appears to be adequate when
buried below ground (Section 6.1.3.2). Given the groundwater-surface water exchange, a
pipeline failure below ground has the potential to contaminate surface waters; a double-
walled pipeline for sections below ground would reduce the risk.

EPA Response: The aboveground portion is assumed to be double-walled, as described
in Ghaffari et al. (2011), because it is more subject to mechanical damage.

6.143 Mine scenario footprint, P6.S. This suggests moving PAG waste rock into mined-out parts of
the pit for storage to minimize the PAG waste rock outside the cone of depression. Has this
been done at other copper porphyry mines?

EPA Response: This has either been done or proposed before. For example, at the
Bonanza Ledge open pit mine in British Columbia, potentially acid-generating (PAG)
waste rock was planned to be backfilled in the proposed Bonanza Ledge pit and flooded
to minimize future oxidation and potential contaminant release. A similar management
option has been proposed for the Genesis Project in Nevada.

6.144 Section 6.3.1 mentions that it is not possible to predict the long-term pit lake water quality.
Given the completely uncertain long-term conditions, and the risks of seepage to aquatic life
and potential risks of poor pit lake water quality on waterfowl, it is appropriate that EPA
suggests long term monitoring and water treatment should be anticipated and bonded for. In
addition to the uncertain efficacy of potential mitigation measures (such as pacifying the pit
walls above the water line), microbial activity may influence the degree of acidity in the pit
lake. For example, in a comparison of two lignite mining pit lakes, the difference in pit lake
seasonal turnover may have created conditions that shifted the balance between oxidizing and
reducing bacteria, thereby maintaining acid water at one pit lake and neutral pH water at
another.’ However, as mentioned elsewhere, the pit lake will existing perpetuity, and unless
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water quality reaches similar quality of surrounding waters, the risks could last longer than
the human institutions available to manage them.

EPA Response: The comment reinforces the statement in the assessment that pit lake
water quality is not presently predictable. The revised assessment does state that
predicting pit water quality has a high degree of uncertainty, but that water would need
to be monitored and treated to meet effluent requirements prior to being discharged to
streams, for as long as the water remained contaminated.

6.145 In Section 6.1.2 there is a discussion of post-closure tailings water. Tailings pore water
(seepage) is expected to be similar to that of humidity cell leachate and tailings pond water is
expected to approach the chemistry of ambient water. The humidity cell tests showed wide
variability in chemistry (Appendix H), and using the mean may underestimate contaminant
leachate. Ammonia and the cyanide breakdown product thiocyanate (if cyanide is used in
gold processing) may remain elevated for years in tailings pond water.” Tailings acid
generation and dam failure will need to be prevented in perpetuity. A balance will need to be
struck between drawing water down to relieve pressure on the TSF dam(s) and maintaining a
water cover to reduce oxygen infiltration and acid generation (Section 6.3.2). Reducing the
risk of dam failure inherently increases the risk of poor water behind the dam.

EPA Response: The assessment is based on the design assumptions described for the
three mine size scenarios (as detailed in Chapter 6). Other design assumptions or
approaches and future data could lead to different conclusions. The assessment presents
sufficient data for the reader to judge the sensitivity of many of the potential effects to
variations in the design assumptions. More significant deviations from the mine
scenarios may require additional analyses to assess likely effects.

6.146 If NAG waste rock piles are reclaimed, why would they be weathering?

EPA Response: Reclaimed waste rock piles would be shaped to an acceptable form and
planned use. They would not necessarily be isolated from moisture or oxygen and so
could potentially weather. The revision clarifies in the introductory portion of this
section that wastes are reclaimed during the closure period. Additionally, we assume
that existing water management structures and the WWTP would be monitored and
maintained as part of post-closure operations.

6.147 PAG waste rock (section 6.3.3) will need to be managed during operations so that it remains
accessible for blending into mill feed, while minimizing the risk that uncontrolled seepage
from unlined waste rock facilities poses to waterways. Milling PAG waste rock reduces the
long-term risk of PAG leachate entering water, but may increase the short-term risk by
making it untenable to encapsulate PAG within NAG cells. There is an assumption that the
onset of acid generation will not occur until 20 years after extraction, providing a safety
factor for management (Section 6.1.2.3). If accurate, the critical period of concern would be
between 20 years after the mine starts up (when rock would begin generating acid) and 20
years prior to closure (rock after that could be milled or submerged before it began
generating acid); in the P6.5 scenario of a 78 year mine life, the greatest risks would be in
mine years 20-58. Nearly four decades over which seepage would need to be completely
collected and controlled - a near impossibility.
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6.148

6.149

6.150

EPA Response: No PAG waste rock would remain on the surface for more than 20
years in any of our scenarios. Section 6.1.2.3 states: “PAG waste rock would be stored
separately from NAG waste rock and over the life of the mine would be blended with
processed ore to allow consistency in chemical usage and to remove material from
surface storage prior to its expected time of acid generation (e.g., within 20 years of its
extraction).” Leachate management and monitoring would still be required to ensure
acceptable performance.

In reality, acid onset will occur over a range of years (PLP’s own data estimates-onset to acid
ranges from one year to decades). In reality, there could also be intermittent closures over the
life of the mine or premature closure (discussed in Section 6.3.5), leaving waste rock on the
surface for longer periods of time than originally anticipated before final milling or
submersion. This argues for continuing kinetic testing of multiple core samples representative
of the entire ore body and hydrothermal alterations, and for continuing to collect and test
core, samples for decades as deeper deposits are accessed. Rock should be placed as safely as
possible as if the mine might enter an intermittent closure in the future. This might require
placing PAG waste rock on liners to reduce the seepage into groundwater, and placing
lysimeters within waste rock piles to monitor changing chemistry as has been done at Red
Dog and other mines. Waste rock management plans should require that PAG rock never be
outside the cone of depression, which may require processing PAG as the cone of depression
at the end of mine life. PAG should be surrounded by NAG. Prior to permitting, a range of
mitigation options should be presented along with known efficiency and failure rates at
comparable mines.

EPA Response: Comment noted; no change required.

Table 6-9: Has anyone evaluated whether warmer temperatures in streams and an increase in
TDS and potentially in selenium and nitrogen could trigger algae blooms (even if
phosphorous does not increase)?

EPA Response: We believe that phosphorus is likely the limiting factor in algal
production in these streams, and that algal blooms are unlikely.

1. Concentrations at which metals are a concern to aquatic life were compared to the
concentration of metals reported by PLP in tailings and waste rock leachate (Section 6.4.2.3)
to determine which metals were most likely to pose a risk to salmon. Metals were not a
concern if the average concentration in the leachate was below toxic concentrations. This
approach is conservative in that a) the methods used by PLP were flawed (e.g., used larger
particles than the test method protocol) potentially underestimating the rate of release time to
onset to acid drainage, and metal concentrations in leachate; b) samples submitted for testing
were not representative of the ore body and may not have captured alteration types typically
found in hydrothermal mineralization (described in Appendix H) therefore the full range of
leachate concentrations are not known; c) concentrations on the upper end may be observed
on a regular, seasonal basis with flushing effects after cold or dry periods.

2. Dust from the tailings beaches, with pyrite and metals that could initiate chemical
contamination in wetlands (reductive environment) and streams (oxidative environment) has
not been considered in the stressors evaluation (Section 6.4.2.5). This stressor should be

Response to Public Comments on
the April 2013 Draft of the Bristol Bay Assessment 160



listed, along with mitigation options, particularly mitigation options that might be effective
during winter’2910.2s extreme cold when there are high winds.

EPA Response: PLP did alter the standard ASTM method for the humidity cell testing;
however, such alterations are not uncommon and typically have a rationale based on
combined knowledge of the lithology, mineralogy, and geochemistry of the material.
Multiple factors affect whether ions are released and their speed of release from
minerals within a rock matrix (e.g., mineral grain size, solubility of minerals present,
rock matrix particle size, location of minerals within the matrix, formation of secondary
minerals, etc.). Additionally, air and water fluxes contribute to drainage quality along
with the particle size. In the EBD, PLP states: “For finer particle sizes, there was a
concern that a disproportionate amount of internal grain matrix would be exposed,
which would be less representative of mined materials.”

It is not clear why the comment states the samples were not representative. The PLP
EBD states that sample selection was designed to ensure different components would be
evaluated, which included all lithologies, all alteration types and zones identified, and
the range of potential contaminant and sulfide values.

We assumed that concentrations presented by PLP in their EBD were applicable to the
Pebble deposit, and could be similar to what might be present at a different porphyry
copper deposit. It would not be expected that concentrations at any given point in time
would be identical to the means used in the assessment; however, there needs to be some
basis on which to make comparisons and this was the method chosen. Without doing
true site-specific seasonal testing, it is not possible to say how or even if the results
would differ from the means and ranges seen in testing.

Regarding dust from tailings beaches, see response to Comment 6.134.

V. Wilson 111 (Doc. #5529)

6.151 Expand the Assessment to include a mining scenario based solely on an underground mine at
the Pebble East deposit. EPA should include the potential effects of this underground mine,
since some stakeholders have indicated that Pebble may initially just apply for an
underground mine.

EPA Response: See response to Comment 6.139.

M. Satre (Doc. #6756)

6.152 The latest draft of the assessment completely ignores the direction that the EPA was given by
the 2012 Peer Review Panel and continues to rely on a hypothetical mine scenario that could
not be permitted under existing local, state, and federal laws.

The mine scenario used in the assessment is technically flawed and lacks sufficient detail for
even the most basic scientific risk assessments. The scenario fails to come close to the
standard of information that any project would be required to meet in a permit application. At
a minimum this would normally include detailed plans for mine designs, mining rates,
process flow sheets, recoveries, concentrate and tails composition, water management, water
balances, waste rock characterization, and construction and operating plans for waste rock
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and tailings storage facilities. It would also include detailed information on the avoidance,
minimization and mitigation plans that ensure that any project will have the least amount of
impact to its surrounding environment.

EPA Response: Contrary to the comment, the peer reviewers recognized the need for a
mine scenario to perform a risk assessment.

D. L. Chesser (Doc. #3253)

6.153

It is shameful that the EPA is using outdated mining information and methods to build a case
against Pebble Mine before they have even seen the plans or permit applications. Use of a
hypothetical mine as a basis for the assessment is grossly unfair and criminal, as far as I am
concerned. The EPA has no idea what Alaska is all about. The EPA has no idea what current
safeguards are already in place to protect the salmon fishery in Bristol Bay. The EPA has no
idea, because no one at the EPA has even seen any detailed plans or environmental mitigation
strategies for Pebble Mine. So, the EPA has made up a scenario based on outdated and
unrealistic mining methods, and gave it a ‘worst case scenario’ spin. Yeah, great job EPA.

EPA Response: See response to Comment 6.2.

G. Y. Parker (Doc. #5615)

6.154

6.155

Pipelines — Recommended Mitigation and Restriction in a 8§ 404(c) Determination: Highest
engineering and operations standards.

EPA Response: The scenarios assume modern conventional industry practices. The
assessment is not a regulatory document, so recommendations for mitigation are
beyond its scope.

Pit walls and surface and groundwater from the pit - Recommended Mitigation: Short term
treatments of pit walls to prevent oxidation may be available, but no long term mitigation for
acid generation and metals leaching is available. Long term quality of pit water is unknown.
Water treatment may be the only means available to mitigate the adverse effects of poor
water quality in a final pit lake. Water treatment must address both surface and groundwater
to be effective. However, issues of perpetual treatment arise. So no sustainable mitigation is
available for pit lake water quality issues. Recommended Restrictions for a8 404(c)
Determination: No mitigation is available. Significant adverse effects on downstream water is
unacceptable, so a prohibition of mining is required to achieve the purposes of the Clean
Water Act.

EPA Response: See response to Comment 6.154.

P. Walsh (Doc. #4398)

6.156

You provide 3 scenarios ranging from 20-78 year duration mining operations. | find this the
most unrealistic of anything in the plan. If large scale mining is permitted, it will last beyond
any timeframe that is meaningful to planning. You don’t have to go far to find examples of
why this is true. Go just a few miles west to Platinum, Alaska, home of the Platinum Mine
which has destroyed the Salmon River. This mine is in operation, and is already older than
the 78 year maximum scenario in your assessment. The reason for the indefinite duration of
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mining is that technology continues to develop, and mining waste that is truly unusable now
will become economically viable in the future as extraction technology advances. Thus, I
think the only reasonable planning timeframe is to consider a large scale mine to be a
permanent change. It will never be restored to natural function in a timeframe meaningful to
management.

EPA Response: Comment noted. Timeframes were based on the size of the evaluated
deposits and the production rates. Additional production (e.g., of the entire Pebble
deposit) could extend the duration of mining. We believe that the Pebble 6.5 (78-year)
scenario is reasonable, although we acknowledge that other scenarios are possible.

The Nature Conservancy (Doc. #4315)

6.157

In our first set of public comments regarding the Draft Watershed Assessment, we concluded
that at a general level, our work corroborates and supports the EPA’s findings in the Draft
Watershed Assessment and that we believe EPA used appropriate scenarios to establish
potential risks of types and scale of risks consistent with our analyses.

EPA Response: Comment noted; no change required.

American Fisheries Society (Doc. #3105)

6.158

6.159

The largest mine scenario used in the draft (6.5 billion tons) would only recover 60% of the
estimated 10.8 billion ton deposit (see Ghaffari et al. 2011). So, there is a great likelihood
that that the mine would be 66% larger, meaning that the assessment markedly
underestimates the likely impacts of normal operations and potential catastrophic failures.

EPA Response: See response to Comment 6.1109.

[The 2013 draft] (...) assumes that all acid generating waste will be identified before closure,
despite the failure to do so in a preponderance of other abandoned mines (see Kuipers et al.
2006. Comparison of predicted and actual water quality at hardrock mines: the reliability of
predictions in environmental impact statements. Kuipers and Associates, Butte, Montana).

EPA Response: Section 8.2.5 of the revised assessment discusses uncertainties related to
imperfect NAG and PAG waste rock separation and its potential implications.

Ground Truth Trekking (Doc. #3928)

6.160

6.161

The proposed Pebble Mine would generate very large volumes of rocky and mud waste. For
most readers, the amounts in question may be difficult to intuitively comprehend. For this
reason, we suggest the Watershed Assessment add total waste tonnage to Table 6.2, Mine
Scenario Parameters. We suggest also some form of simple graphic depiction of total waste
volumes, on a meaningful scale, and perhaps comparison to metal volumes.

EPA Response: Comment noted, but we decided that providing the values was
sufficient.

Waste rock is tentatively divided into Potentially Acid Generating (PAG) and Non-Acid
Generating (NAG). Current plans call for storing both types in uncontained waste rock
dumps (Exhibit 5), processing the PAG waste rock only at the mine closure (Wardrop 2011,
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Section 1.8.8). Both PAG and NAG waste rock can generate contaminants — acid mine
drainage in the NAG waste, and metals leaching in the PAG waste.

Historically, waste rock has been a primary source of acid drainage. It often proves
uneconomical or infeasible to relocate it to containment once acid generation is detected.
Likewise, existing tailings containment facilities are typically not sized to contain the
additional volume acid-generating waste rock, primarily because of the increased
construction costs associated with expanding a tailings facility to contain the additional waste
(Dave Chambers, Center for Science in Public Participation, personal consultation).

EPA Response: The revised assessment states that NAG and PAG waste rock would be
separated in the waste rock pile during mine operation and processed throughout the
mine life, as mill conditions permit, with the intent to process all of the PAG waste rock
before mine closure.

S. L. O’Neal (Doc. #5528)

6.162 Further, in response to reviewer comments, authors added a 0.25 billion ton scenario to the
revised Assessment. Although this subject falls outside my area of expertise, | am quite
skeptical this is an economically viable mine size given the investment in exploration and
infrastructure required prior to development. If the 0.25 billion ton scenario is deemed
economically feasible and remains in the final Assessment, a 10.8 billion ton scenario should
also be incorporated given that is the known size of the deposit as per Ghaffari et al. 2011.

EPA Response: See response to Comment 6.119.

Moore Geosciences, LLC (Doc. #2911)

6.163 The assessment makes a strong case that potential effects and management of those effects
must be considered as lasting over millennia, not just during the operation of the mine. With
such a large deposit and associated extensive development infrastructure it is very likely that
monitoring and control will be required in perpetuity. There is little evidence that mines of
this size and complexity and in such dynamic environments can be left alone after ore is
depleted and the mine is closed. Monitoring and containment could outlast the “lifetime of
human institutions” responsible for such regulation. In addition, future more variable climate
conditions may increase the likelihood of increased releases of toxics into the aquatic system
down gradient from the mine site, which makes designing wastewater treatment and tailings
impoundments extremely difficult. The authors identify the need for monitoring and
management of the physical mine site in perpetuity.

EPA Response: Comment noted; no change required.

M. Schelmeske (Doc. #6280)

6.164 You say that the mines and associated infrastructure will be monitored after closure but, since
this needs to be for such a long time, how can we be sure that funding will always be there to
do the required monitoring? What guarantee do we have that the monitoring will continue
and the sites are taken care of? Please explain how you will monitor and correct
environmental problems if the company goes bankrupt or closes down or something to that
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effect? 1 am very concerned that the mines will be abandoned after the money is made and
there will be irreparable damage to the resources.

EPA Response: See response to Comment 6.64. Full consideration of these issues is
outside the scope of the assessment, which focuses on evaluating potential impacts of
large-scale mining rather than establishing a plan for monitoring and correcting any
impacts.

D. Girvin (Doc. #6119)

6.165 | find it an outrage that during the video one of the Pebble Mine ‘team’ talks about how they
have the capability to build the tails pit with no concern of leakage, then in the next breath
says they will have several ponds to collect the leakage, and it will be pumped back to the
main tanks, and they will build more collection tanks for the leakage as needed. Right after
stating there will be no leakage! This is a horrible idea all the way, no matter how you look at
it the risk is too great. Please do not do this.

EPA Response: Comment noted; no change required.

C. Borbridge (Doc. #5066)

6.166 More information could be provided on predicted failure rates of earthen dams. This should
be beyond the predicted failure rates of standard or select engineered dams. We don’t know
what level of engineering will occur until the dam is built. The estimates of the durability of
the dams should more specifically include estimates of longevity of earthen dams located in
an earthquake zone. There is less certainty in engineering an earthen dam built with mine
tailings as opposed to other more uniform earthen dam. As acknowledge in the study, there is
more difficulty in predicting the performance of any structure the longer it must last. The
requirement of these dams is that they last forever.

EPA Response: Comment noted, but we are unsure what additional information could
be added that would be informative. Neither additional analysis of the historic
performance of dams nor further discussion of a future dam in the Bristol Bay
watershed (without a detailed engineering design) would provide any meaningful
insights beyond what is already presented in the assessment.

Weber Sustainability Consulting (Doc. #4319)

6.167 Tailings may or may not present the magnitude of biogeochemical threat posed by waste rock
dumps, but insofar as they do, then the sulfide minerals that break down to produce acid mine
drainage promises to endure and to reduce salmon and trout populations inestimably because
of the massive quantities presented.

The physical effects of tailings sedimentation spread among the many rivers and lakes below
the Pebble deposit were there to be tailings containment failure due to weather events beyond
design parameters, earthquakes, or combined effect of more than one of these events, spells
disaster for salmonid spawning in streams. Clean gravels and rock streambeds are crucial to
these fish, as we see in trout streams across western America. The immense volumes of
tailings discussed in the 0.25, 2.0 and 6.5 versions of the Pebble mine mean little to most
people witnessing these phenomena.
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EPA Response: Comment noted; no change required.

M. Apel (Doc. #0151)

6.168 Specifically, Page 21 of the Executive Summary discusses the estimation of tailings dam
failure, noting the use of standard engineering practices for these kinds of dams. Yet, it
doesn’t seem to take into consideration the higher risk or impact of seismic activity in the
area, and its relationship to ‘standard engineering’ design.

EPA Response: Standard engineering practice includes the assessment of seismic risk,
the determination of appropriate seismic parameters, and appropriate design and
construction to achieve the required level of safety.

L. Trasky (Doc. #5050)

6.169 Because billions of tons of acid generating mine waste must be stored behind porous earth fill
dams in perpetuity, it is inevitable that these dams will eventually fail or leak. Over
thousands of years the system of pipes, drains and liners necessary to capture and return the
contaminated water leaking from the largest earth fill dams on earth will eventually break or
corrode under the crushing pressure and highly corrosive environment underneath the largest
earth fill dams on earth. There will be no way to replace any of these pipes, pumps and
equipment which will be located hundreds of feet under the tailing dams. There is also some
question if anyone will notice or care in a thousand years. There have been at least 93 tailings
dam failures since 1960 and 47 since 1990 when it can be assumed modern regulatory and
engineering practices have been in place. A number of the most dramatic tailings dam
failures have occurred in the U.S. The failed dams have been much smaller than the proposed
Pebble dams and none have been in place for thousands of years.

EPA Response: Comment noted; no change required.

Stratus Consulting (Doc. #5433)

6.170 This revision of the Watershed Assessment contains a much longer discussion of waste rock
leachate, and the “routine operations” scenario now assumes that some of this leachate would
escape. In this scenario, toxic effects are predicted for substantial portions of the South Fork
Koktuli River and Upper Talarik Creek drainages. This is probably more realistic than the
“no failure” scenario described in the previous draft, given the difficulty that mine developers
would have in collecting all of the leachate in these high-permeability materials. EPA also
calculated the leachate collection system effectiveness that would be required to ensure that
copper concentrations do not exceed standards in downstream waters. These calculations
estimate that more than 99% of the leachate would need to be captured, which provides more
context for the toxicity of these leachates than in the previous draft.

EPA Response: Comment noted; no change required.

J. Bronson (Doc. #5523)

6.171 Finally, please include more discussion about what will happen to the waste rock piles after
the mine closes. Who will maintain them and for how long? | assume that you share
Alaskans’ desire for the Bristol Bay watershed to still support salmon streams a hundred and
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a thousand years from now. If the waste rock piles are not maintained and monitored, it is
fairly universally accepted that contaminants likely will be released and will damage the
salmon runs. Please help the public realize that if Pebble is permitted, that we are taking on a
commitment for centuries.

EPA Response: The assessment assumes that monitoring and wastewater collection and
treatment would continue for as long as necessary to meet relevant criteria and
standards. However, it is acknowledged that there is an unquantifiable risk of
premature site abandonment.

Chapter 7: Mine Footprint

The Pebble Limited Partnership (Doc. #5536)

7.1

7.2

Original Draft Location: Page: 3.5, Section: Report Section Identification: 3.5 Types of
Evidence and Inference, Excerpt: [blank]

Original Comment from State of Alaska: The risk assessment approach using types of
evidence and inference, conceptual modeling and characterization of risks by the lines (or
multiple lines) of evidence is appropriate for generally understanding and scoping the
watershed risk assessment. Higher risk (probability) failure or impact effects will likely
require additional studies and numerical modeling to refine and better understand and
quantify project risks and uncertainties.

Recommended Change: Recommended Change: The study should outline what additional
data, studies and numerical models would be appropriate to evaluate higher risk mine
elements (i.e., tailings facilities failures), that would be appropriate to support a
comprehensive watershed assessment and risk analysis, and will prepare agencies and lay the
groundwork for future mine permit studies.

Comments Regarding Adequacy of Response in Second Draft:
Addressed: No.

Comments: None of the risk assessments in the revised document (Chapters 7 through 11)
specifically address additional data that would be required to address higher risk mine
elements, conduct watershed assessments, or be required for future permitting. The document
continues to focus on assumptions and extrapolations without demonstrating the need for
further analysis.

EPA Response: Chapters 7 through 11 do include descriptions of critical uncertainties
and additional data, assessment, and analysis needs (e.g., the need for better
understanding of factors limiting fish populations and groundwater-surface water
connectivity, as discussed in Chapter 7). Identifying studies that should be performed to
generate additional data and models is beyond the scope of this assessment.

Original Draft Location: Page: 2.9, Report Section Identification: 2.2
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