THE PROPOSED PEBBLE MINE PRESENTS UNACCEPTABLE RISK TO BRISTOL BAY SALMON
PLP Refuses To Acknowledge Any Risk And The Corps To Date Has Not Fully Analyzed It

Tom Collier, CEO of Pebble Limited Partnership (PLP), recently stated that “[t]he debate is
now over” and that the U.S. Army Corps of Engineers, through its Draft Environmental Impact
Statement (DEIS) for the proposed mine, “unequivocally concluded that the project will not harm
the Bristol Bay fishery.” Contrary to Mr. Collier’s statement, the public record demonstrates that
Pebble poses significant risk to the Bristol Bay salmon fishery. As part of its review of PLP’s permit
application for the proposed Pebble mine, EPA states that the proposed mine “may have substantial
and unacceptable adverse impacts on fisheries resources in the project area watersheds.” The
United States Fish and Wildlife Service (FWS) agrees, and also recommends “that a permit not be
issued for the project as currently proposed.”

Mr. Collier’s reliance on the DEIS to support his statement is similarly false. The DEIS
offered formal opportunity for public and expert review of and comment upon the impacts of the
proposed Pebble mine. Both the public and agency experts identify significant deficiencies with the
salmon impact analysis in the DEIS and elsewhere. The National Marine Fisheries Service (NMFS)
states that PLP’s salmon studies, which form the basis for what is in the DEIS, “are limited, sparse,
lack scientific rigor, and do not fully address all salmon life stages.” The Department of the Interior
states that “the DEIS is so inadequate that it precludes meaningful analysis.” In fact, every fishery
expert that commented on the DEIS raises concerns about the limitations of the salmon impact
analysis in the DEIS and elsewhere. These include comments submitted by EPA, the Department of
the Interior, the State of Alaska, academia, tribal and subsistence interests, commercial fishing
interests, sport fishing interests, local government, Alaska Native Corporations, and the general
public.

For its part, and to some audiences, the Corps deflects these critiques by stating that its only
responsibility under the law is to consider the impacts of the direct placement of fill material into
waters of the United States. This is categorically false. The black letter law under the Clean Water
Act, the National Environmental Policy Act, the Magnuson Act and others laws require the Corps to
analyze, disclose, take input on, and consider not only direct impacts but the full range of potential
impacts from Pebble. There is no exception under law for ignoring impacts from aspects of the
proposed mine over which another agency may have jurisdiction. The Corps itself recognizes this in
the DEIS, as it identified indirect, secondary, and cumulative impacts of the proposed mine as areas
needing analysis.

More importantly, expert federal agencies propose remedies to bring the Corps’ process
back on track. The Department of the Interior, for example, states that a revised or supplemental
DEIS is necessary. NMFS and the Alaska Department of Fish & Game call for further fish surveys,
and NMFS additionally calls for independent third party review of PLP’s survey information. The
public record shows that the Corps has not resolved the concerns of the experts, and the Corps
remains on track to finalize the EIS and make a final decision in Spring 2020, well before these
remedies could be implemented. The tension between the expert’s remedies and the Corps’
schedule leads the educated public to call into question the Corps’ permitting integrity.
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Expert Correspondence with the US Army Corps of Engineers
Below are links to the direct expert sources concerning the risk of Pebble to the
Bristol Bay salmon fishery, the deficiencies in the DEIS and related analyses, and
remedies advanced by the experts. Risks are highlighted yellow, deficiencies red,
and remedies blue. These sources are all in the public record.

TAB 1 Environmental Protection Agency Click to View
TAB 2 Department of the Interior Click to View
TAB 3 US Fish and Wildlife Service Click to View
TAB 4 State of Alaska Click to View

TAB S National Marine Fisheries Service Click to View
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TAB 6 Academia and Other Expert Click to View
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US Environmental Protection Agency Correspondence with the US Army Corps of Engineers

1. June 29, 2018 letter from EPA to Army Corps on NEPA scoping
. 1 2. July 1, 2019 letter from EPA to Army Corps on Draft EIS
Environmenta 3. July 1, 2019 letter from EPA to Army Corps on CWA 404 Permit Application;

Protection initiating CWA 404(q) elevation

Agenc 4. July 25, 2019 letter from EPA to Army Corps extension request on CWA 404(q)
geney

5. July 26, 2019 letter from Army Corps to EPA granting 404(q) extension
6. October 22, 2019 letter from EPA to Army Corps extension request on CWA 404(q)

7. October 24, 2019 letter from Army Corps to EPA granting 404(q) extension

Excerpts from Correspondence

Pebble poses significant risk to the Bristol Bay salmon fishery

The EPA has concerns regarding the extent and magnitude of the substantial proposed
impacts to streams, wetlands, and other aquatic resources that may result, particularly
in light of the important role these resources play in supporting the region’s valuable
fishery resources. [...] Region 10 finds that this project as described [...] may have
substantial and unacceptable adverse impacts on fisheries resources in the project area
watersheds, which are aquatic resources of national importance.

See also, examples on pages 1-29  1-30

Significant deficiencies with the salmon impact analysis

The DEIS and the Draft EFH Assessment make unsupported conclusions related to
habitat quality (see list below). In particular, conclusions related to “low use” and “low
quality” fish habitat are not supported by the information provided in the DEIS.

The DEIS and the Draft EFH Assessment do not characterize the full seasonal distribution
and abundance of resident and anadromous fish or capture interannual variability in
these parameters. Because the distribution and abundance of fish can vary substantially
both seasonally and interannually, and because the project will affect the area in
perpetuity, long-term data on fish distributions and abundances are needed to evaluate
impacts of the project.

The DEIS does not fully describe the value of the Bristol Bay fisheries, which includes the
largest sockeye salmon fishery in the world, or the Pebble Project’s and project

alternatives potential impacts to these fisheries.

See also, examples on pages _1-29  1-32

Remedies to bring the Corps’ process back on track
we recommend that the EIS conduct additional analyses of habitat characterization,
function, quantification, spatial arrangement and connectivity, and the full seasonal

distribution of fish species and life stages across multiple years.

See also, examples on pages 1-33 1-80 1-83

View Excerpt )
at pg. 1-146

View Excerpt )
at pg. 1-83

View Excerpt )
at pg. 1-86

View Excerpt )
at pg. 1-97

View Excerpt >
at pg. 1-48
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY

REGION 10
1200 Sixth Avenue, Suite 155
Seattle, WA 98101-3140 OFFICE OF
ENVIRONMENTAL REVIEW
AND ASSESSMENT
June 29, 2018

Mr. Shane McCoy, Project Manager
U.S. Army Corps of Engineers
Regulatory Division

P.O. Box 6898

JBER, Alaska 99506-0898

Dear Mr. McCoy:

The U.S. Environmental Protection Agency has reviewed the U.S. Army Corps of Engineers’ March 29,
2018, Notice of Intent initiating the scoping process for the proposed Pebble Project Environmental
Impact Statement development (EPA Region 10 Project Number 18-0002-COE). We have also reviewed
the additional project information available on the Corps website. The EPA is providing comments for
your consideration pursuant to the National Environmental Policy Act, Council on Environmental
Quality regulations (40 C.F.R. §§ 1500-1508) and Section 309 of the Clean Air Act. The EPA is also
supporting the Corps in EIS development as a cooperating agency, due to our special expertise. We
appreciate the opportunity to provide early input in the analysis of the Pebble Project.

The Pebble Limited Partnership (PLP) is proposing to develop the Pebble deposit in southwest Alaska,
containing copper, gold, and molybdenum. The proposed project includes an open-pit mine, tailings
storage facility, a low-grade ore stockpile, an overburden stockpile, a mill facility, a natural gas-fired
power plant, and other mine site facilities. The anticipated throughput at the mill facility is 160,000 tons
of ore per day, and the proposed mine operating life is 20 years. The proposed project also includes
development of a 188-mile natural gas pipelire across Cook Inlet and Lake Iliamna and two compressor
stations used to transport natural gas from the Kenai Peninsula to the mine site. The proposed
transportation network includes 65 miles of roads, ferry terminals on the north and south shores of Lake
Iliamna for use by an ice-breaking ferry, and the Amakdedori Port on Cook Inlet (including dredging
and disposal of up to 20 million cubic yards of dredged material).

The scoping comments that follow are provided to inform the Corps of issues the EPA believes are
significant and warrant explicit treatment in the EIS, based on current information. Overall, the EPA
encourages the development of an EIS that evaluates and compares a full range of reasonable
alternatives and comprehensively discusses the reasonably foreseeable direct, indirect, and cumulative
impacts of the proposed action.

The EPA has significant concerns regarding the potential impacts of mining activities near the world-
class fisheries of the Bristol Bay Watershed.! Many of these concerns have been previously documented
in the EPA’s 2014 Bristol Bay Watershed Assessment, which evaluated the potential impacts of large-
scale mining on the region’s fish resources, and in the Agency’s 2014 Proposed Determination under

! See https://www.epa.gov/bristolbay for more information.
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EPA Region 10 Detailed Scoping Comments for the
Pebble Project Environmental Impact Statement

GENERAL COMPONENTS OF NEPA ANALYSIS

Purpose and Need

We recommend that the EIS include a clear and concise statement of the underlying purpose and need
for the proposed project, consistent with the implementing regulations for NEPA? and the Clean Water
Act Section 404(b)(1) Guidelines (Guidelines).? In presenting the purpose and need, the EIS should
reflect not only the Corps’ purpose in responding to the permit application, but also the broader public
interest and need for this project. An appropriately defined purpose and need statement is of critical
importance to setting up the analysis of a range of reasonable and practicable alternatives in the EIS that
will meet the requirements of both NEPA and the Guidelines.

Range of Alternatives

We recommend that the EIS include a range of reasonable alternatives that meet the stated purpose and
need for the project, are responsive to the issues identified during the scoping process and through tribal
consultation, and include options for avoiding significant environmental impacts. This will ensure that
the NEPA analysis provides agency decision makers and the public with information that defines the
issues and identifies a clear basis for the choices made among the range of alternatives, as required by
NEPA. The EIS should clearly outline the physical design of current and proposed facilities and
alternatives (including ore storage sites, waste rock disposal areas, tailings areas, water storage and
conveyance facilities, and supporting infrastructure including the transportation corridor, port site, and
pipeline).

The EIS should “rigorously explore and objectively evaluate all reasonable alternatives™ even if some
of them are outside the capability or the jurisdiction of the agency preparing the EIS for the proposed
action.’ This includes identifying the specific criteria that were used to (1) develop the range of
reasonable alternatives, (2) eliminate certain alternatives, and (3) identify the agency preferred
alternative, as appropriate. In addition, we recommend the EIS provide a clear discussion of the reasons
for the elimination of alternatives that are not evaluated in detail.

While NEPA requires the evaluation of reasonable alternatives to the proposed action, the Guidelines
require the analysis of practicable® alternatives in order to identify the least environmentally damaging

240 C.F.R. § 1502.13.

3 Within the context of the Guidelines, practicable alternatives to the proposed discharge of fill or dredged material are
identified “in light of overall project purposes,” which is also termed “the basic purpose of the proposed activity.” 40 C.F.R.
§ 230.10(a)(2).

440 C.F.R. § 1502.14(a).

540 C.F.R. § 1502.14(c).

® An alternative is practicable if it is available and capable of being done after taking into consideration cost, existing
technology, and logistics in light of overall project purposes. 40 C.F.R. § 230.10(a)(2).

1
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practicable alternative (LEDPA), which is the only alternative that can be permitted.” The analysis of
alternatives for NEPA can provide the information for evaluation of alternatives under the Guidelines.®
We recommend that the EIS range of alternatives include the practicable alternatives developed for the
Guidelines analysis.

In evaluating the proposed project and alternatives, the analysis should include an evaluation of
performance and effectiveness, as well as the planned monitoring to ensure efficacy of proposed design
features, environmental protection measures, and mitigation.’

Regarding mitigation for purposes of NEPA, we recommend that the alternatives analysis include
appropriate mitigation measures not already included in the proposed action or alternatives.'® The EIS
should evaluate reasonable alternatives, including mitigation measures, to reduce or minimize adverse
impacts to environmental resources. We recommend that, in conducting such an evaluation, the Corps
consider:

e The disturbance footprint;

e Habitat value, cultural significance, and risks in siting project components for the proposed mine

site components, as well as the port site, transportation corridor, and pipeline components;
¢ Source control measures (effective management of waste rock and tailings to prevent acid
generation and metal leaching) and containment (liners and covers);

e Measures to reduce contact between mine waste materials and surface water and groundwater
(such as surface water diversions and liners and covers as recommended above);
Impacts of pit dewatering on groundwater and stream flows;
Treatment to promote compliance with water quality standards;
The physical stability of structures (e.g., pit walls, ore storage and waste rock facilities, tailings
facility) during operations and closure, such as considering dry stack tailings;
Impacts along the pipeline route and transportation corridor, including to Lake Iliamna;
Impacts from dredged material disposal;
Impacts to the marine environment at the Amakdedori Port site;
Air pollutant emissions; and
Impacts to traditional and cultural uses and resources, including key subsistence species and
sites.

e 6 © ¢ ©

Indirect Impacts

We recommend that the EIS include consideration of all reasonably foreseeable indirect effects caused
by the action but that may occur later in time or farther removed in distance.!! The indirect effects
analysis “may include growth inducing effects and other eftects related to induced changes in the pattern
of land use, population density or growth rate, and related effects on air and water and other natural

740 C.F.R. § 230.10(a)

840 C.F.R. § 230.10(a)(4).

? The term mitigation included in this “Range of Alternatives” section is referring to the general term as it applies to NEPA.
Compensatory mitigation for purposes under CWA section 404 cannot be used to reduce environmental impacts in the
evaluation of the least environmentally damaging practicable alternatives for the purposes of requirements under Section 40
C.F.R. § 230.10(a). See 1990 Memorandum of Agreement between Army and EPA concerning the determination of
mitigation under CWA section 404(b)(1) Guidelines.

1940 C.F.R. § 1502.14(f).

1140 C.F.R. § 1508.8(b).
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systems, including ecosystems.”'? While NEPA does not require agencies to engage in speculation,
“[t]he EIS must identify all of the indirect effects that are known, and make a good faith effort to explain
the effects that are not known but are reasonably foreseeable.”!?

We therefore recommend that the EIS evaluate the expansion and continued operation of the currently
proposed project to the extent that the Corps considers it to be a reasonably foreseeable indirect effect of
the proposed action. The current proposed Pebble Project description includes mining of approximately
1.1 billion tons of mineralized material, while the 2011 Preliminary Assessment Technical Report'*
estimated that the total Pebble mineral resource may be 11.9 billion tons. It may be reasonable to predict
that a mine at the Pebble deposit will eventually operate for longer than 20 years and recover and
process additional ore based on the size of the deposit, the significant infrastructure that will be
developed under the current project description, and statements made by the Pebble Limited Partnership
regarding the potential to examine expanding the mine once initial production has begun on the current
proposal.'® Accordingly, we recommend that the EIS consider the potential impacts associated with
reasonably foreseeable mine expansion scenarios, including up to 11.9 billion tons.

In addition, we recommend that the EIS consider the extent to which it is reasonably foreseeable that the
proposed transportation corridor and natural gas pipeline may be made accessible to the public and may
stimulate additional reasonably foreseeable mining projects in the area, and potential environmental
effects associated with that induced mining. Although PLP’s current proposal only includes private
access to the infrastructure components, public access may be granted in the future. This potential may
be different for the different infrastructure elements. For example, if the pipeline is regulated as a
common carrier, then public access could be allowed if capacity permits. We recommend that the EIS
discuss any reasonably foreseeable future public access to the project’s infrastructure components and
analyze any reasonably foreseeable indirect effects of this action.

Construction and operation of the project would result in increased vessel traffic in Cook Inlet and on
Lake Iliamna because vessels will bring supplies to the site and transport products off-site. In addition to
evaluating the direct effects of the increased transportation, we recommend that, if it is reasonably
foreseeable that the ports and ferry landings will become available for public use, then any reasonably
foreseeable future use of these components should be assessed in the EIS as indirect or cumulative
effects. Should the port and ferry terminals remain open following mining, this infrastructure may result
in increased use and vessel traffic beyond what PLP is currently proposing.

Indirect project impacts under NEPA can include secondary effects, which are defined by the Guidelines
as “effects on the aquatic ecosystem that are associated with the discharge of dredged or fill materials,
but do not result from the actual placement of the dredged or fill material.”'® The consideration of
secondary effects is necessary for the Guidelines analysis, and examples of potential secondary effects
are discussed in the section on aquatic resources below.

12 Id

13 Forty Most Asked Questions Concerning CEQ’s NEPA Regulations, Question 18 (CEQ, 1981).

4 Preliminary Assessment of the Pebble Project, Southwest Alaska, February 2011. Developed by Wardrop, A Tetra Tech
Company, for Northem Dynasty Minerals, Ltd.

15 e.g., see http://www.alaskajournal.com/2018-01-10/permit-application-reveals-size-scaled-down-pebble-project. “Collier
has acknowledged the company might look to expand after initial production commences but contends growing the project
would require additional rounds of environmental reviews and permitting that would be independent from any approvals
Pebble already had.”

16 40 C.F.R. § 230.11(h).
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Cumulative Impacts

In accordance with NEPA, the cumulative impacts analysis should identify how resources, ecosystems,
and communities in the vicinity of the project have already been, or will be affected by, past, present, or
reasonably foreseeable future activities in the project area, “regardless of what agency (federal or non-
federal) or person undertakes such other actions.”!’?

The Guidelines also fundamentally require consideration of reasonably foreseeable cumulative effects in
determining whether a project complies with the significant degradation prohibition and to ensure that
discharges will not have an unacceptable adverse impact either individually or in combination with
known and/or probable impacts of other activities affecting the ecosystems of concern.'® Cumulative
effects are “the changes in an aquatic ecosystem that are attributable to the collective effect of a number
of individual discharges of dredged or fill material,” which individually may be minor, but cumulatively
may result in a “major impairment of the water resources and interfere with the productivity and water
quality of existing aquatic ecosystems.”!?

For the cumulative impacts assessment, we recommend that the EIS delineate appropriate geographic
boundaries, including natural ecological boundaries whenever possible, as well as consider an
appropriate time period for the project’s effects. We recommend that resources be characterized in terms
of their response to change and capacity to withstand stresses. Trends data should be used to establish a
baseline for the affected resources, to evaluate the significance of any historical degradation (e.g., due to
exploration activities), and to predict the environmental effects of the project components.

Past, present, and reasonably foreseeable future activities that should be considered in the cumulative
impact assessment will vary across the geographic scope of the various mine-site and infrastructure
components. Please refer to CEQ’s “Considering Cumulative Effects Under the National Environmental
Policy Act”?® and the EPA’s “Consideration of Cumulative Impacts in EPA Review of NEPA
Documents™?! for assistance with identifying appropriate boundaries and identifying appropriate past,
present, and reasonably foreseeable future projects to include in the analysis.

In particular, we recommend that the cumulative effects analysis consider, but not be limited to, the
following activities:
¢ Past and current exploration activities conducted by PLP and others at the Pebble site;
e Current exploration activities occurring in the Bristol Bay watershed region;
¢ Reasonably foreseeable expansion and continued operation of the currently proposed project
(while this is an indirect effect under NEPA, as discussed above, it is a cumulative effect under
the Guidelines);
e Reasonably foreseeable future use of project infrastructure (road, port, pipeline); and,
¢ Reasonably foreseeable development of additional mining projects as a result of increased
exploration activity in the region. Even if those activities are not determined to be indirect effects
of the proposed action (as discussed above), they are still reasonably foreseeable.

1740 C.F.R. § 1508.7.

1840 C.F.R. § 230.10(c).

¥ 40 C.F.R. § 230.11(g).

20 http://ceq.hss.doe.gov/nepa/ccenepa/ccenepa.htm,

2! http://www.epa.gov/compliance/resources/policies/nepa/cumulative.pdf.

4
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ENVIRONMENTAL RESOURCE IMPACTS

Aquatic Resources, Including Wetlands, Streams, and Fish

Evaluating Compliance with the Clean Water Act Section 404(b)(1) Guidelines
The Corps’ potential CWA Section 404 permitting action is triggering preparation of the EIS. We

recommend that the Corps’ permitting regulations and the Guidelines therefore provide the context for
identifying relevant issues and evaluating alternatives in the EIS.

The Guidelines are the substantive environmental criteria for the evaluation of proposed discharges of
dredged or fill material, and applicants must demonstrate compliance with the Guidelines.?? The EIS is a
significant component of the administrative record for the District’s permit decision, which can and
should provide sufficient information to address compliance with the Guidelines and the Corps’ public
interest review.?> Although it is not mandatory, we support the Corps’ decision to include of the public
interest review factors into the list of issues to be considered in the EIS. This will enable the expected
benefits to be balanced against reasonably foreseeable detriments, and all relevant public interest factors
to be weighed.

We recommend that the organization of the EIS facilitate the evaluation of the proposed project’s
compliance with the Guidelines. Issues relevant to compliance with the Guidelines should be addressed
explicitly in the EIS where possible. Alternatively, a stand-alone Section 404(b)(1) analysis could be
included as its own section of, or appendix to, the EIS. As mentioned above, we recommend that the
range of alternatives evaluated in the EIS be sufficient to identify the LEDPA. In addition, we
recommend that the final EIS identify which alternative is the LEDPA.

The Guidelines prohibit, for example, the authorization of a proposed discharge that would cause or
contribute to the violation of an applicable water quality or toxic effluent standard, jeopardize a listed
threatened or endangered species, or impact a marine sanctuary.?? We recommend that these criteria be
used to evaluate and compare alternatives.

The Guidelines also prohibit the authorization of a proposed discharge which will cause or contribute to
significant degradation of the aquatic ecosystem.?® Findings of significant degradation must be based
upon specific factual determinations, evaluations, and tests identified in the Guidelines. These include
the evaluation of the direct, secondary, and cumulative effects of the proposed discharge and alternatives
on specific resources including fish, wildlife, and special aquatic sites. The significant degradation
findings must also evaluate the effects to resource characteristics including aquatic ecosystem diversity,
productivity, and stability. Evaluating the potential for significant degradation also requires the
consideration of effects to human uses or values, including recreational, aesthetic, and economic values.
With regard to fisheries, the Guidelines require, for example, an evaluation of effects to all forms and
life stages of aquatic organisms in the food web, including fish and the plants and animals on which they
feed and depend upon for their needs.?® The Guidelines also require an evaluation of effects to

22 40 C.F.R. § 230.12(2)3)(iv).
2 See 33 C.F.R. § 320.4.

21 40 C.F.R. § 230.10(b).

25 40 C.F.R. § 230.10(c).

% 40 C.F.R. § 230.31.
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recreational and commercial fisheries, which includes harvestable fish, crustaceans, shellfish, and other
aquatic organisms used by man.?’ The Corps has proposed including a number of these evaluations in
the EIS. We recommend that as many of the specific factual determinations, evaluations, and tests
required by the Guidelines as possible be included in the EIS, and be used to evaluate and compare
alternatives.

The Guidelines also prohibit any proposed discharge that does not include all appropriate and
practicable measures to minimize potential harm to the aquatic ecosystem.?® Subpart H of the Guidelines
identifies numerous possible steps to minimize impacts, including reducing the footprint of the project,
using co-location of facilities whenever possible, implementation of best management practices to
reduce environmental impacts, configuring the project footprint to reduce or eliminate impacts to higher
functioning aquatic resources and other appropriate and practicable measures. Also, as previously
discussed, we recommend that the EIS include appropriate minimization measures both as part of the
action alternatives and relative to the affected environment. The discussion of minimization measures
should include assessment of their likely effectiveness.

Compensatory Mitigation

For unavoidable impacts to wetlands, streams, and other aquatic resources, the Guidelines require
appropriate and practicable compensatory mitigation to offset unavoidable environmental impacts
associated with discharges permitted under CWA Section 404. We recommend that the EIS consider
potential mechanisms to offset likely unavoidable aquatic resource impacts. We also recommend that the
EIS include the applicant’s proposed compensatory mitigation plan. Compensatory mitigation
requirements, including the components of a compensatory mitigation plan, are described in Subpart J of
the Guidelines. Pursuant to the Guidelines, the level of detail in the compensatory mitigation plan should
be commensurate with the scale and scope of the impacts.

Compensatory mitigation may be provided through purchase of credits from an approved mitigation
bank, purchase of credits from an approved in-lieu fee mitigation program, and/or completion of a
permittee-responsible compensatory mitigation project(s). Final compensatory mitigation requirements
must be commensurate with the amount and type of impact that is associated with a particular Section
404 permit.2° Compensatory mitigation required by the Guidelines is separate from, and may be in
addition to, proposed project impact mitigation under NEPA.

Characterizing the Affected Environment
We recommend that the EIS describe aquatic habitats in the affected environment by resource type using

the data sources and classification approaches that provide the greatest resolution possible. For example,
if wetlands are mapped using a Cowardin classification, that mapping should be to the smallest
identifiable map unit. Likewise, streams should be classified and mapped accordingly. The baseline
information for aquatic resources should include their functional condition and integrity. We also
recommend that the EIS evaluate the characteristics of the potentially affected aquatic resources, how
those characteristics provide fish habitat, and how such habitat could be adversely impacted by the
proposed project. Wetlands and streams perform different functions at different rates, and capturing this
information is critical for evaluating the potential environmental impacts of the proposed action,
alternatives, and reasonably foreseeable actions (exploration and mining) on these resources.

7 40 C.F.R. § 230.51.
3 40 C.F.R. § 230.10(d).
40 C.F.R. § 230.93(a)(1).
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Characterizing the distribution of resident and anadromous fish in potentially affected streams and other
aquatic resources is also important, and we recommend the use of data sources such as the Anadromous
Waters Catalog>® and the Alaska Freshwater Fish Inventory®! to help with this characterization.

Aquatic Resource Impacts Analysis
We recommend that the areal extent (i.e., acreage) of impacts to aquatic resources be quantified in the

EIS for both direct and secondary effects. The acreage values for the direct and secondary impact
footprints should include the acreage for streams as well as for wetlands, ponds, lakes, mudflats, and
other waters. In other words, reported acreage losses should represent the total loss of jurisdictional
waters. For streams, the loss of channel length should also be quantified by linear feet and/or miles.
Channel length values are a more intuitive metric for some, and facilitate different types of analyses than
the acreage values. In addition to the areal or linear extent, impacts to aquatic resources should also be
quantified by the expected change in the function these resources perform, including fishery support
functions, or change in the condition of the resource.

Direct effects are impacts on aquatic resources within the footprint of the discharge of dredged or fill
material. Direct effects at the mine site would include stream and other aquatic resource losses within
the footprints of the tailings storage facility, the ore and overburden storage sites, the mine pit, and other
mine site facilities described in the permit application. Construction of the transportation and pipeline
corridors and port facility will likely involve such discharges as well.

Secondary effects, as defined by the Guidelines, are associated with the discharge of dredged or fill
material, but do not result from actual placement of this material. These effects are also considered
indirect impacts under NEPA. Examples of secondary effects that should be evaluated in the EIS include
the following:
¢ Elimination of streams and wetlands due to drowning by the tailings impoundment and other
mine components;
e Dewatering of streams and other aquatic resources due to pumping of groundwater during open
pit mining and filling during closure;
¢ Fragmentation of aquatic resources due to the placement of the mine pit, ore storage sites,
tailings storage facility, and other mine components;
e Degradation of downstream fish habitat due to streamflow alterations resulting from water
capture, withdrawal, storage, treatment, or release at the mine site;
e Degradation of downstream fish habitat due to water quality impacts associated with mine
construction and operation;
¢ Degradation of downstream fish habitat due to the loss of important inputs such as nutrients and
groundwater from upstream sources;
e Degradation of aquatic resources due to dust deposition from mining and transportation
activities.

The evaluation of the proposed project’s impacts and alternatives should fully consider the physical,
chemical, and biological effects of each of the direct and secondary effects, and should consider
incremental changes from these impacts along each stream segment downstream of the impact site.

30 See https://www.adfg.alaska.gov/sf/SARR/AWC/.
31 See http://www.adfg.alaska.gov/index.cfm?adfg=ffinventory.main.
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Considering the value of the region’s commercial, subsistence, and recreational fishery resources, we
recommend that the EIS focus on quantifying direct, indirect, and cumulative impacts on resident and
anadromous fish and their habitat resulting from losses of streams with documented fish occurrences;
losses of headwater source areas of these streams; losses of wetlands, lakes, and ponds; and streamflow
alterations. We appreciate that the Corps has made the EPA’s 2014 Bristol Bay Watershed Assessment
available on the Pebble Project website, and we also recommend that this document be referenced in
preparing the EIS.3?

The losses of stream reaches and adjacent wetlands from dewatering, as well as changes to downstream
reaches and adjacent wetlands, may result in physical, chemical, and biological changes which would
impact fishery habitat and habitat support. We recommend that the EIS model and consider these
impacts compared to baseline conditions, including but not limited to:

o Evaluate changes in water volume in the stream areas of impact, as well as changes in the
downstream reaches of the watershed resulting from losses of upstream contributions of water.
We recommend that the analysis address seasonal changes to the different stream segment
hydrographs, including changes to seasonal temperatures, dissolved oxygen levels, sediment
transport capabilities, and any associated changes to sediment grain sizes in the different stream
segments;

¢ Evaluate flow changes in the impacted stream reaches, both from pit dewatering as well as any
proposed in-stream discharge points, to assess any potential changes to stream profile, form, and
pattern, and to identify any areas of accretion and/or scouring which may reasonably be
anticipated. We also recommend that areas of stream incision as a result of flow changes be
identified, as well as losses of connectivity to floodplains and riparian wetlands currently
connected to the downstream reaches;

o Identify potential changes to nutrient levels, turbidity, and dissolved oxygen, particularly with
respect to seasonal patterns in the downstream reaches. We further recommend that both the
direct losses of both autochthonous and allochthonous inputs from upstream reaches lost and/or
disconnected from wetland and other riparian habitats, as well as the incremental reductions in
those inputs in downstream segments throughout the stream reaches and their effects on system-
wide primary, secondary, and tertiary production, be evaluated. These analyses should consider
the direct changes to downstream habitats as well as changes to fisheries support in the different
stream reaches;

¢ Evaluate decreases in anticipated invertebrate transport and production in downstream segments
and those effects on fish production; and

¢ Evaluate the effects of disconnecting any off-channel habitat both near the areas of direct impact
and throughout the downstream reaches, both for losses of allochthonous inputs and also for
potential losses of nursery habitat.

We recommend that the direct, indirect, and cumulative impacts of any of these potential physical,
chemical, and biological alterations be examined for how they may result in the loss and/or degradation
of fish habitat, including alterations with respect to spawning, overwintering, nursery, and migration.
Habitat losses that may result from freeze-through or seasonal warming of fish production areas should
also be evaluated.

32 See https://www.epa.gov/bristolbay/bristol-bay-assessment-final-report-2014.
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Water Quality and Quantity
Evaluating Impacts to Surface Water and Groundwater Quality and Quantity

Water quality is one of the EPA’s principal concerns at mine facilities due to the potential for acid-
generating and metal-leaching waste materials (ore, waste rock, tailings, pit walls) that are exposed to
the environment and require management over long periods of time. In addition, road construction and
operation have the potential to contribute a significant quantity of sediment to streams. We recommend
that the EIS characterize baseline surface water and groundwater quality, quantity, and interactions, and
evaluate the impacts of all aspects of the proposed operations and alternatives (including pit dewatering
and backfilling, tailings management and disposal, water management, and port-site and transportation
aspects) on these hydrologic components and describe mitigation for adverse impacts.

Given the potential impacts of the proposed Pebble Project, the EPA recommends that the Corps
specifically include in the water resources analysis for the EIS (see also our recommendations for
Analysis Tools and Methodologies):

¢ Characterization of existing groundwater, surface water, springs, and wetland resources within
the area of both the project and all potential alternatives, including groundwater levels, flow
direction and gradients, and chemistry;

¢ Development of a hydrogeologic conceptual site model, including:

o Maps of groundwater, surface water, springs, and wetland resources in the area to be
developed or affected;

o Baseline data on the extent and quality of groundwater, surface water, springs and
wetlands;

o Information on the quantity and location of all aquifers, including Underground Sources
of Drinking Water, recharge zones and source water protection areas;

o Identification of any CWA § 303(d) listed waterbodies and any existing restoration
efforts for these waters;

o Identification and description of all wetlands and surface waters that could be affected by
the project and alternatives; where applicable, acreages, channel lengths, habitat types,
values and functions of these waters should be identified;

o Identification and description of hydrologic pathways (e.g., the connectivity of springs or
groundwater to surface waters; the connectivity of all streams to each other and to
wetlands); and

o A detailed water balance for the proposed action and each alternative.

» Assessment of which waters may be impacted, the sources and nature of potential impacts (both
quality and quantity), specific pollutants likely to impact those waters and a comparison to
applicable environmental standards (e.g., surface water and drinking water quality standards);

o Consideration of downstream impacts and potential for changes in metal speciation and
bioavailability (in particular, the impacts of copper, which can have adverse effects on salmon at
very low concentrations);

e Evaluation of surface water and groundwater use, including maps and source identification of
agricultural, domestic, and public water supply wells or intakes; and

¢ Consideration of effects of seasonality on water quantity and quality impact assessment,
including predictions for all phases of the project (construction, operations, and closure).

Anti-degradation
The anti-degradation provisions of the CWA apply to those waterbodies where water quality standards

are currently being met. In certain high-quality waters, the anti-degradation provisions prohibit
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degrading water quality unless it is determined that allowing lower water quality is necessary to
accommodate important economic or social development in the area in which the waters are located.>
We recommend that the EIS discuss whether and how the CWA anti-degradation requirements could be
met.

Water Management and Treatment
We recommend that the EIS describe the plans for water management, treatment, and discharge during

all phases of the project (construction, operations, and closure), including plans for long-term water
treatment. The EIS should evaluate and disclose the adequacy, reliability, effectiveness, and operational
uncertainty associated with proposed operation and closure (long-term) water management and
treatment techniques, taking into account seasonality and potential changes associated with future
climate scenarios. We also recommend that the analysis characterize chemical compositions and
quantities of process waters, mine drainage, storm water, and treated and untreated effluent. This
information should be supported by the results of treatability testing. Assumptions used in the analysis
should be disclosed and be reasonably conservative. If long-term water treatment is needed, we
recommend that the EIS include modeling of predicted stream concentrations of contaminants of
concern, both with and without treatment, to evaluate the potential impacts to water quality if the
treatment system is not working properly.

The EIS should also identify the Alaska Pollutant Discharge Elimination System (APDES) discharge
locations, identify applicable water quality standards, and analyze the likelihood and ability of all
discharges to meet applicable standards and the direct, indirect, and cumulative impacts of such
discharges to the receiving waters. We recommend that any applicable water quality variance requests,
site-specific criteria proposals, and/or any other planned or potential requests for water quality standard
revisions also be disclosed in the EIS.

Sediment Management and Stormwater Runoff
Since the project has the potential to cause or contribute to erosion of soils and subsequent sediment

loading to nearby surface waters, we recommend that the EIS evaluate construction design and operation
practices that will be used to minimize erosion and control stormwater runoff from the mine site, port
sites, transportation corridor, and pipeline route. We recommend that the EIS discuss specific mitigation
measures that may be necessary or beneficial in preventing and minimizing adverse impacts to water
quality and disclose the effectiveness of such measures. We suggest that the Corps consider the Best
Management Practices identified by the EPA for mining facilities>* and specify those that would be
suitable and likely implemented at the Pebble Project. We also recommend that the EIS document the
project’s consistency with applicable APDES stormwater permitting requirements.

Hydrostatic Test Water
Hydrostatic testing will likely be utilized to verify pipeline integrity. We recommend that the EIS

identify and describe the location of the water sources required for hydrostatic testing, in terms of
surface area, depth, volume, withdrawal rate, and project requirements. For each water source, we
recommend that the EIS discuss the presence of any anadromous and/or resident fish species, including
discussion of any direct and cumulative impacts to fisheries resources. In addition, we recommend that
locations and methods of discharges to land and/or surface waters be specified in the EIS. Emphasis
should be placed on minimizing inter-basin transfers of water to the maximum extent practicable, to

340 C.F.R. § 131.12.
3 hetps://www3.epa.gov/npdes/pubs/sector_g_metalmining.pdf.
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minimize the risk of mobilizing invasive species. We recommend that the EIS describe the mitigation
measures and control devices that would be implemented to minimize environmental impacts.

Marine Environment and Freshwater Lakes

Port Construction and Dredging Impacts
According to the Permit Application Appendix D — Project Description, the Amakdedori Port will

require dredging of a channel and turning basin for shipping access to berths. According to the
application, annual maintenance dredging will be necessary throughout the life of the port facility.
Dredging activities potentially affect habitats and key ecological functions that support recruitment and
sustainability of estuarine and marine organisms. We recommend that the EIS:

e Characterize the marine benthic environment and organisms, sediment composition and grain
size, etc.;

¢ Identify any biologically important areas, such as migratory routes, benthic communities, and
subsistence areas;

e Evaluate marine dredging, dewatering, transloading (from water to land), placement methods and
options (summer and winter), and disposal sites (offshore, nearshore, upland, and open-water), as
well as beneficial uses of the dredged material;

¢ Include and evaluate a sampling and analysis plan, as well as a marine dredging and disposal
plan;

e Evaluate the following potential impacts of dredging activities on species and their habitats:

o Substrate removal and any resulting habitat and species removal (entrainment);

"o Potential changes to estuarine bathymetry, fluvial and tidal energy, and substrate roughness,

and any attendant impacts to salinity structure and estuarine circulation;

o Potential changes to sediment transport processes, including effects on adjacent shorelines;

o Alteration of sediment composition in and around the dredging site (including changes to the
nature and diversity of benthic communities);

o Local resuspension of sediments and any turbidity increases;

o Spread of sediments (and any associated contaminants) into the area surrounding the
dredging site;

o Release of sediment-associated nutrients, potential increases in eutrophication and resulting
decreases in dissolved oxygen concentrations;

o Decreased primary production due to reduced transparency of the water column and/or
smothering, particularly at in-water disposal sites; and

o Enhanced bioavailability and ecotoxicological risk of background contaminants and/or
chemical or biochemical changes of contaminants;

¢ Consider implementation of effective mitigation measures to ensure that marine resources and
habitats are adequately protected; and

» Incorporate a monitoring plan for marine protected resources and associated habitats to ensure
effectiveness of mitigation measures.

Because of the magnitude of the proposa] dredging and disposal operations will need to be carefully
planned and scheduled to avoid and minimize impacts to sensitive marine mammals, fish, shellﬁsh and
their habitat at critical spawning and migration periods.

Dredged Material Disposal
According to the Permit Application Appendix D, dredged material will be used to construct the jetty,

causeway, and/or the main terminal patio area, if suitable. Excess dredged material will be stockpiled in
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an upland location adjacent to the port facilities. The EPA recommends an on-the-ground wetland
delineation at the proposed dredged material disposal site to verify whether there are any jurisdictional
waters of the United States at this location.

The proposed discharge of dredged material effluent from the confined disposal facility into Kamishak
Bay is subject to regulation under Section 404 of the CWA. Thus, the EIS should include sufficient
information to support making the required determinations and findings under the Guidelines. For
example, Subpart G of the Guidelines includes general evaluation procedures and specific testing
procedures to reach the determinations required by 40 C.F.R. § 230.11. The Inland Testing Manual®’
also provides detailed technical guidance on how to evaluate and test dredged material consistent with
the Guidelines. In particular, the EPA recommends using the ITM Appendix B, “Guidance for
Evaluation of Effluent Discharges from Confined Disposal Facilities.”

To support disposal decisions, we recommend that the EIS provide an inventory of the physical and
chemical characteristics of the dredged material and an assessment of disposal alternatives. We
recommend that the range of dredged material management alternatives include: no action; the proposed
action; beneficial uses such as beach nourishment or construction material; a disposal site in internal
waters, landward of the Kamishak Bay closing line (regulated under the CWA); and an ocean disposal
site seaward of the Kamishak Bay closing line (regulated under the Marine Protection, Research and
Sanctuaries Act).

Potential for Ocean Disposal of Dredged Material
Under Section 102 of the MPRSA, the EPA is responsible for designating and managing ocean dumping

sites for all materials, including dredged material. The EPA designates ocean disposal sites through
rulemaking and sites are published at 40 C.F.R. § 228.15. The EPA bases the designation of an ocean
disposal site on environmental studies of a proposed site, studies of regions adjacent to the site, and
historical knowledge of the impact of disposal on areas similar to the site in physical, chemical, and
biological characteristics. All studies for the evaluation and potential selection of dredged material
disposal sites should be conducted in accordance with the criteria for the selection of disposal sites for
ocean dumping published in 40 C.F.R. §§ 228.5 and 228.6. The minimum requirements for baseline
assessment surveys are found in 40 C.F.R. § 228.13.

The evaluation process includes conducting oceanographic studies to establish the environmental
conditions at all alternative locations being considered as potential sites, as well as the area or region
encompassing the alternative sites. Results from oceanographic studies and other sources are used to
model likely dispersion and deposition of material disposed at the alternative sites and evaluate potential
impacts. If there are no practicable alternatives to ocean dumping that will have a less adverse impact on
the environment, this information is used to select the best ocean site proposed for designation.

If ocean disposal is to be considered as an alternative, we encourage the Corps to engage early and
actively with the EPA to ensure that site selection activities are consistent with the MPRSA and the
ocean disposal criteria. The EIS must be adequate for the EPA to ensure that use of the site selected for
designation will not likely cause unreasonable degradation to the surrounding marine environment. In
addition, only dredged material that is authorized for disposal under the MPRSA and 40 C.F.R. Part 227
may be disposed in an EPA-designated ocean dredged material disposal site.

33 See https://www.epa.gov/cwa-404/inland-testing-manual.
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Impacts of Vesse] Traffic

Marine traffic, including barges and other vessels associated with construction and operation of the
proposed project, may also result in impacts to the marine environment. For example, vessel traffic may
result in potential impacts to marine mammals, including threatened and/or endangered species, and
their migration patterns and routes; subsistence, commercial, and recreational fisheries; and other vessel
use. We recommend the EIS describe the vessel traffic schedule in Cook Inlet; patterns and marine
transportation routes; subsistence, commercial, and recreational fishery resources; and the migration
period, patterns, and routes of potentially affected marine mammals, including Cook Inlet Belugas. The
direct, indirect and cumulative impacts from vessel traffic on marine mammals, threatened and
endangered species, critical habitats, and fishery resources should be analyzed in the EIS, and the EIS
should discuss the mitigation measures that would be implemented to minimize such impacts.

Use of the proposed ice-breaking ferry on Lake Iliamna may result in similar impacts to the freshwater
lake environment, including the potential for wake impacts to the shoreline. We recommend the EIS
analyze the direct, indirect, and cumulative impacts of the year-round use of the lake proposed by the
applicant on threatened and/or endangered species, fishery resources, and other lake user groups, and
discuss mitigation measures to minimize impacts. ‘

Air Quality

The EPA recommends that the EIS evaluate how the construction and operation of the proposed project
and alternatives could affect air quality and what measures may be needed to mitigate potentially
significant impacts. Such an evaluation is necessary to ensure compliance with state and federal air
quality regulations, and to disclose the potential impacts from temporary or cumulative degradation of
air quality. To address potential air quality impacts, the EIS should consider whether the direct, indirect,
or cumulative impacts of project-related air emissions would result in any adverse impact on air quality
or air quality-related values.

Potential air pollutant concerns for the proposed project include:

e Operation of heavy machinery and equipment, including marine vessels, during construction and
operations that result in the emission of fossil fuel combustion exhausts. Such exhausts will
include oxides of nitrogen, oxides of sulfur, carbon monoxide, and particulates. The significance
of the contribution of project emissions to the formation of secondary particulate matter (PMa.5)
and ozone should also be evaluated;

o Fugitive dust emissions may be generated from construction and operation of the mine, ancillary
facilities, and supporting infrastructure. In addition to human health effects, dust blown from the
roadway can settle onto wetlands, vegetation, or waterbodies, impairing their health as well; and

e Hazardous air pollutants may result from fuel combustion and ore processing. The National Air
Toxics Assessment asserts that numerous human epidemiology studies show increased lung
cancer rates associated with diesel exhaust and significant potential for non-cancer health effects
(see http://www.epa.gov/ttn/atw/nata). Also, the Control of Emissions of Hazardous Air
Pollutants from Mobile Sources Final Rule (66 Fed. Reg. 17,230, March 29, 2001) lists 21
compounds emitted from motor vehicles that are known or suspected to cause cancer or other
serious health effects. The EPA recommends the EIS disclose whether hazardous air pollutant
emissions would result from project construction and operations, discuss the cancer and non-
cancer health effects associated with air toxics and diesel particulate matter, and identify
sensitive receptor populations and individuals likely to be exposed to these emissions.
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We recommend the following steps for the EIS air quality analysis:
¢ Characterize the existing conditions to set the context for evaluating project impacts, including:
o Regional climate and meteorology,
o Air quality and air quality related values (e.g., visibility),
o Identification of sensitive receptors in the vicinity;
o Review air quality regulations and any air permitting requirements that apply to the air pollutant
sources associated with the project;
¢ Provide a comprehensive emissions inventory of criteria pollutants (in tons per year),
greenhouse gas emissions (in metric tons CO2 equivalents per year), and significant HAP
emissions for all project components (mine site, transportation corridor, port, and pipeline) and
project phases; and
o If projected emissions are significant, conduct near-field and far-field air quality modeling to
assess project-related air quality and visibility impacts. Also, see our recommendations related
to Predictive Modeling, later in this document.

We recommend that the Corps evaluate and incorporate best management practices and mitigation
measures into the EIS to reduce emissions of criteria pollutants and HAPs, which also have co-benefits
of reducing GHGs. We recommend that the EIS include a comprehensive fugitive dust control plan as
well as a construction air pollutant emissions control plan to address reduction of engine emissions.

These recommendations are separate and distinct from, and are not intended as a substitute for
compliance with, any additional obligations of the Corps and the project proponent to comply with the
federal Clean Air Act and any applicable state or tribal air pollution laws, which may require, among
other things, obtaining pre-construction permits and operating permits, compliance with new source
performance standards and/or national emission standards for hazardous air pollutants, as well as any
applicable state implementation plan (SIP) requirements, including, as applicable to the Corps, the
requirements under Section 176 of the Clean Air Act regarding conformity of federal activities to
implementation plans approved or promulgated under section 110 of the Clean Air Act.

Climate Adaptation

The EPA recommends that the EIS include a discussion of reasonably foreseeable effects that changes in
the climate may have on the proposed project and the project area, including its long term infrastructure.
This could help inform the development of measures to improve the resilience of the proposed project. If
projected changes could notably exacerbate the environmental impacts of the project, the EPA
recommends these impacts also be considered as part of the NEPA analysis.

Fish and Wildlife, including Endangered Species and Essential Fish Habitat

The EPA recommends that the EIS evaluate impacts to fish and wildlife from the proposed project and
alternatives. The aquatic resources section above also provides recommendations related to fisheries.

Special consideration should be given to listed and proposed species under the Endangered Species Act
and Essential Fish Habitat under the Magnuson Stevens Fishery Conservation and Management Act.
NEPA regulations require that, to the fullest extent possible, the EIS be prepared concurrently with
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environmental analyses required by the ESA and other environmental laws.*® Magnuson Stevens Act
and ESA implementing regulations also encourage coordination with other environmental reviews.>’- 38

We recommend that the EIS discuss the species listed and proposed as threatened or endangered under
the ESA and the essential fish habitat within the project area (including the pipeline, roads, and port site)
and the potentially impacted area surrounding the project. The EIS should describe impacts to ESA
species and EFH and discuss the activities proposed to avoid, minimize, mitigate, and monitor listed and
proposed species and EFH. We understand that the Corps will develop a biological assessment to
evaluate impacts to listed and proposed endangered species and EFH, and recommend that it be included
with the draft EIS. We also recommend that the federal action agencies work together to ensure that a
single biological assessment is developed that meets all agencies’ needs.

National Historic Preservation Act

Section 106 of the National Historic Preservation Act of 1966 requires federal agencies to consider the
effects of their actions on historic properties, including those of traditional religious and cultural
importance, following regulations in 36 C.F.R. Part 800. The NHPA requires a federal agency, upon
determining that activities under its control could affect historic properties, to consult with the
appropriate State Historic Preservation Officer /Tribal Historic Preservation Officer. We support the
Corps’ early engagement with the Advisory Council on Historic Preservation, and we recommend that
the EIS discuss any potential impacts to historic properties, including any tribal, cultural, or other treaty
resources that are historic properties or traditional cultural properties. In addition, the EIS should
identify alternatives and mitigation to avoid significant impacts. Recommendations related to traditional
uses and resources that are not historic properties are discussed further below.

Invasive Species

We know that ballast water from barges or vessels can be a major source of non-native species into
marine ecosystems. Non-native species can adversely impact the economy and the environment and
cause harm to human health. Impacts may include reduction of biodiversity of species inhabiting coastal
waters due to competition between non-native and native species for food and resources. We
recommend that the EIS discuss potential impacts from non-native invasive species associated with
ballast water in vessels that will be utilizing the Amakdedori Port associated with this project and
identify mitigation measures to minimize adverse impacts to the marine environment and human health.

SAFETY, RISK ANALYSIS, AND HAZARDOUS MATERIALS MANAGEMENT
Accidents and Failures

An array of spills, accidents, and failures can occur at mining sites. We recommend that the EIS describe
the control measures that will be in place to prevent these events from occurring during construction,
operations, and closure. To identify these events, we recommend that the Corps evaluate the proposed
design and management of the tailings facility, dams, and other structures and evaluate PLP’s waste and
water management and reclamation plans to determine the project-specific likelihood of different types
of accidents and failures. Designs and management plans for the pipeline and transportation components

3 40 C.F.R. § 1502.25.
37 50 C.F.R. § 600.92 (c), (f).
3 50 C.F.R. § 402.06.
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(road, ports, shipping) should also be evaluated to determine the probability of accidents and failures.
We recommend that the results of these evaluations be documented in the EIS. For those events that are
determined to be of low probability but high consequence, we recommend that the EIS evaluate the
potential effects of such events on aquatic ecosystems, particularly fishery resources, and other
resources. The EIS should also discuss mitigation measures that could minimize the risk or damages of
such events.

Physical Stability of Structures

The EIS should assess the likelihood of earthquakes in the region and describe the geotechnical stability
of the tailings and waste storage facilities and open pit walls during operations and closure. We
recommend including a description of how these facilities are designed and how they would be operated,
closed, and monitored to ensure stability. In addition, we recommend that a risk assessment, such as a
Failure Modes Effects Analysis, (FMEA) be conducted on each of the tailings dams with the results
summarized in the EIS. An FMEA considers potential failure modes and identifies the relative
likelihood and consequences of the failure modes, which are key considerations for impact assessment.
We recommend that the EIS incorporate mitigation or alternatives to improve stability should the FMEA
identify failure modes that are anything other than a tolerable risk.

For the tailings impoundment in particular, we recommend that the Corps require a demonstration that
the structure complies with state dam safety criteria and has been designed by qualified persons. In
addition, we recommend that the Corps require that the dam be independently reviewed (and modified if
indicated by the review)*. Given the proposed size of the dams associated with the Pebble project and
value of the downstream resources, we believe that an independent review of the dam structure is
appropriate. We recommend that the results of the independent review be documented in the EIS in
order to support the assessment of geotechnical stability.

As mentioned above in the Range of Alternatives section, we recommend that the Corps consider
alternatives to improve physical stability of the tailings, including consideration of filtered tailings (dry
stack). We note that consideration of a filtered tailings alternative and assessment of safety and stability
via a FMEA and independent review panel are consistent with recommendations of The Independent
Expert Engineering Investigation and Review Panel Report on Mount Polley Tailings Storage Facility
Breach (January 30, 2015). In addition to investigating the cause of the Mount Polley tailings storage
facility failure, the Review Panel made recommendations on actions that could be taken to ensure that
similar failure does not occur at other mines. We recommend that the Corps consider the Review Panel
Report and, in particular, the recommendations related to best available technology for new
impoundments, design commitments to support permit applications, and actions to validate the safety of
tailings storage facilities.

Hazardous Materials

We recommend that the EIS address the potential direct, indirect, and cumulative impacts of hazardous
materials/wastes management and storage from the construction and operation of the proposed project
and alternatives. Mining activities may involve the transport of hazardous materials, and we recommend
that the EIS disclose the types and amounts of materials that will be used at each step of mining
operations. In addition, we recommend that the EIS describe measures that will be taken to minimize the

33 CF.R. §325.1.
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chances of an accidental release, emergency measures that will be implemented should such an event
occur, and how potential adverse impacts from spills may be mitigated by effective containment and
cleanup operations.

We also recommend that potential health impacts to local communities or other project area users be
identified, as well as any strategies employed to communicate risks or actual emergencies. As part of
this analysis, we recommend that the EIS use scientific and traditional ecological knowledge to describe
potential health effects from exposure to hazardous materials and the effects on the palatability of eating
potentially contaminated foods.

HUMAN HEALTH AND IMPACTS TO COMMUNITIES
Seciocultural Impacts

It is anticipated that the proposed project will result in employment opportunities for Alaska Native
residents, as well as generate local and corporate revenues in the region. While employment
opportunities and local revenues generally increase a community’s standard of living, there can also be
impacts to families, communities, and cultures, especially in areas where residents are participating in
traditional cultural practices. Noise and physical structures may disturb and/or displace subsistence
wildlife from the project area. Other project impacts may affect a community’s ability to access
traditional and accustomed subsistence use areas. We recommend that the EIS identify the specific
communities, federally recognized tribes, and corporations that could be impacted, both positively and
negatively, which will help agency decision makers and the public understand the scope of the potential
sociocultural impacts.

We recommend that the sociocultural impacts associated with this project and alternatives be fully
evaluated and disclosed in the EIS and include, but not be limited to, the following:

e Socioeconomic Impacts

o Evaluate potential changes to the region’s economy as a result of the mine
construction and operation (e.g., changes to commercial fishery, recreational
fishery, and tourism sectors).

o Evaluate impacts associated with economic changes to families, communities, and
cultures, including potential changes to those aspects of the area’s economy that are
currently subsistence-based;

o Evaluate the potential decline in the region’s economy following mine closure;
and

o Evaluate replacement costs of traditional foods if access or availability are
impacted by the proposed project.

e Accessibility of Traditional Use Areas

o Identify community traditional use areas for subsistence, harvesting, hunting and
trapping, fishing, travelling, camping, berry picking, and other uses;

o Describe the potential access limitations to these traditional use areas and
their impacts to local communities; and

o Coordinate with the tribes and communities on options for mitigating impacts associated
with accessibility to traditional and accustomed use areas.

e Compatibility of Traditional Use Areas
o Identify project activities that may conflict with traditional and accustomed uses; and
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o Coordinate with the affected tribes and communities to identify mitigation options for
avoiding and minimizing conflicts between traditional and accustomed subsistence uses
and the construction and operation of this project.

Environmental Justice and Impacted Communities

In compliance with NEPA and Executive Order 12898 on Environmental Justice, actions should be
taken to conduct adequate public outreach and participation that ensures that the public and Native
American tribes understand possible impacts to their communities and trust resources.

Executive Order 12898 requires each federal agency to identify and address disproportionately high and
adverse human health or environmental effects of its programs, policies, and activities on minority
populations, low-income populations, and Native American tribes.*® The EPA also considers children,
the disabled, the elderly, and those of limited English proficiency to be uniquely vulnerable populations
that may be impacted.

The CEQ has developed guidance concerning how to address Environmental Justice in the
environmental review process.*! In accordance with this guidance, the EPA recommends that the EIS
address the following points:
¢ Identify low income, minority, and Alaska Native communities that may be impacted by the
project;
o Describe the efforts that have been or will be taken to meaningfully involve and inform
affected communities about project decisions and impacts;
e Disclose the results of meaningful involvement efforts, such as community identified
impacts;
¢ Evaluate identified project impacts for their potential to disproportionately impact low
income, minority, or Alaska Native communities, relative to a reference community;
¢ Disclose how potential disproportionate impacts and environmental justice issues have been
or will be addressed by the Corps’ decision making process;
Propose mitigation for unavoidable impacts that will or are likely to occur; and
Include a summary conclusion, sometimes referred to as an “environmental justice
determination” that concisely expresses how environmental justice impacts have been
appropriately avoided, minimized, or mitigated.

We also recommend that particular attention be given to consideration of the dependence of local
communities on local and regional subsistence resources, access to those resources, and perception of
the quality of those resources. Additional information and tools for environmental justice analysis can be
found on the EPA’s website at: https://www.epa.gov/environmentaljustice.

Health Risk or Impact Analysis

The EPA recommends that the Corps undertake a screening process to determine which aspects of
health (including but not limited to public, environmental, mental, social, and cultural) could be
impacted by the proposed project. Depending on the screening results, an analysis of health effects, such

‘0 EQ 12898: Federal Actions To Address Environmental Justice in Minority Populations and Low-income Populations.

February 11, 1994.
* http://ceq.hss.doe.gov/nepalregs/ej/justice.pdf.
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as a health risk assessment or Health Impact Assessment, may be needed to determine the direct,
indirect, and cumulative impacts to health. This analysis may need as much time to complete as the
Draft EIS, therefore we recommend that early screening is essential to ensuring a timely analysis. We
further recommend that the Corps partner directly with local, state, tribal, and federal health officials to
determine the type of analysis needed to assess health impacts and conduct the analysis, and to
determine appropriate and effective mitigation of potential health impacts.

Scope of Health Assessment in EIS
In terms of the scope of the health assessment, we recommend that the potential for contaminant

exposure and resulting risks be evaluated. In addition, we recommend that the EIS consider how income
from new jobs can result in positive or negative health impacts, for example by increasing
socioeconomic status or by generating rapid social and community change. We also recommend
considering the health impacts of potential changes to traditional way of life from the project, including
reduced reliance on a traditional diet due to lack of access and corresponding increased reliance on
substitutes.

Data Collection

To appropriately evaluate health impacts, we recommend that specific health data that may not be
routinely collected as part of the scoping process may be required. To ensure that the necessary data are
available for this evaluation, the Corps may want to involve public health professionals early in the
NEPA process. Public health data and expertise for prospective health impact analysis, or for providing
input on health issues, may be available from local health departments, tribal health agencies, the Alaska
Department of Health and Social Services, or federal public health agencies such as the U.S. Centers for

e e

Substances and Disease Regiétfy, or the Indian Health Service.

Methods and Tools

The Health Impact Assessment methodology is a common tool that can be used to assess potential health
impacts. HIA is a combination of procedures, methods, and tools that enables systematic analysis of
potential positive or negative effects of a policy, plan, program, or project on the health of a population,
as well as the distribution of those effects within the population.*? Depending on available data and
potential effects, there are different levels of HIA analysis, and we recommend that the Corps’ involve
public health professionals in determining the appropriate level of analysis. In addition to evaluating
impacts, we recommend that the HIA identify the appropriate actions to manage or mitigate health
effects from the proposed project.

Guidelines for conducting an HIA are available from various sources.** The World Health Organization
has links to many guides.*® The International Finance Corporation has also developed detailed
guidelines for conducting an HIA.* In addition, the State of Alaska has developed Technical Guidance
Jor Health Impact Assessment, also known as the “Alaska HIA Toolkit”.4

42 This definition is from the International Association for Impact Assessment (IAIA), which is modified from the World
Health Organization’s Gothenberg consensus statement (1999).

 The EPA does not endorse or recommend use of any single or particular guidance on HIA. These references are provided
as general information and to assist permitting agencies with identifying additional resources on HIA.

4 See http://www.who.int/hia/about/guides/en/.

%5 See http://www.ifc.org/wps/wem/connect/a0f1120048855a5a85dcd76a65 1 5bb18/Healthimpact. pdt‘?MOD =AJPERES.

% See http://dhss.alaska.gov/dph/Epi/hia/Documents/AlaskaHIA Toolkit. pdf.
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CONSULTATION AND COORDINATION WITH TRIBAL GOVERNMENTS

Executive Order 13175, Consultation and Coordination with Indian Tribal Governments (November 6,
2000), was issued to establish regular and meaningful consultation and collaboration with tribal officials
in the development of federal policies that have tribal implications, and to strengthen the United States’
government-to-government relationships with Indian tribes. In addition, pursuant to Public Law 108-
119, 118 Stat. 452, as amended by Public Law 108-4217, 188 Stat. 3267, federal agencies are required
to consult with Alaska Native Claims Settlement Act corporations on the same basis as Indian tribes
under Executive Order 13175. We recommend that the EIS describe the process and outcome of any
government-to-government and/or government-to-corporation consultations regarding the Pebble
Project, issues that were raised during the tribal consultations and how those issues were addressed.

Cooperating agency involvement establishes a mechanism for addressing intergovernmental issues
throughout the EIS development process, and we support the Corps’ inclusion of two tribal governments
as cooperating agencies. We recommend that the Corps remain open to including other potentially
affected tribal governments that have the resources and interest in serving as cooperating agencies for
EIS development, consistent with the July 28, 1999, memorandum from CEQ to the heads of federal
agencies.

ANALYSIS TOOLS AND METHODOLOGIES

Baseline Data Adequacy

We suggest categorizing and synthesizing existing data to ensure pertinent information is available for
review and use in the EIS analysis. We understand that the Corps intends to establish focused
workgroups during development of the EIS. We support this approach and recommend that the
workgroups include cooperating agency subject matter experts for key areas (air, water, wetlands,
fisheries, etc.) to review baseline data for completeness, identify data gaps, and recommend approaches
toward resolving those gaps in a timely manner. For example, additional analysis or collection of
additional data may be required to characterize the accuracy of best available baseline estimates of
resources such as fish populations, groundwater elevations, or wetland extents. Such information will be
critical for designing and developing a robust monitoring framework and for assessing impacts during
and after project development and comparing those to the baseline.

Geochemistry/Characterization of Ore, Waste Rock, and Tailings

To provide reliable predictions of water quality and impacts to surface water and groundwater due to
wastewater and mine waste management, we recommend that the physical and chemical characteristics
of the ore, pit walls, waste rock, and tailings should be determined and disclosed in the EIS.
Environmental samples used to support projections should represent a range of conditions that currently
occur and that could occur in the future as a result of the project, including under potentially altered
future climate conditions. Waste materials (ore, waste rock, tailings) used for environmental projections
should be representative of the material to be mined and related to the mine plan and proposed
processing methods. Physical and chemical characterization should be conducted in a manner that
provides environmentally conservative estimates of impacts.
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It may be helpful to consider EPA Region 10’s Sourcebook for Hardrock Mining for recommendations
related to the NEPA analyses of mining projects.?” We recommend that the following information be
utilized to characterize geologic and mineralogy setting/aqueous geochemistry in the baseline
environment and impact prediction sections of the EIS:

Whole rock analysis;

Mineralogy;

Drill core descriptions;

Block model or similar model (a computerized estimate of the quantity and characteristics of ore
and waste);

Available literature on the ore deposit;

Mineral occurrences (e.g., on fracture surfaces, in groundmass, using hand specimens and thin
section) with an emphasis on sulfides and carbonates;

Acid-base accounting;

Long-term kinetic testing (including possible startup of test pads if sufficient material and
access to site are available);

Baseline surface and ground water quality and flows (including springs);

Potentiometric surface for groundwater;

Hydraulic properties (e.g., hydraulic conductivity, porosity, permeability) of soil, vadose
zone, and groundwater aquifers, especially under proposed locations of mine facilities; and

¢ Hydrogeochemical models for prediction of water quality.

o & & o

Predictive Modeling

We recommend that predictive modeling be based on a site-specific conceptual model that describes the
system boundaries, spatial and temporal scales, hydraulic (for water modeling) and chemical
characteristics, sources of data and data gaps, and the mathematical relationships used to describe
processes. We also recommend that our suggestions be applied to any environmental and predictive
modeling used for assessing impacts in the EIS. The water quality model, in particular, should be capable
of predicting both whole water and dissolved fractions of metals/metalloids and should provide temporal
predictions that are consistent with the time-steps in applicable water quality criteria.

Any modeling documentation should include:
e Tables of parameter values used in the model,;
Tables and graphs of results;
Uncertainty and sensitivity analyses;
Errors associated with both measured and assumed data; and
Recommendations for further analysis, if applicable.

® & o o

We recommend that discussions on modeling include a clear statement of the management objectives
intended to be achieved by the modeling, the level of analysis required to meet the objectives, and
uncertainties associated with modeled outcomes. For your reference, please refer to EPA’s guidance that
provides recommendations for the effective development, evaluation, and use of models in

470.S. EPA Region 10. 2003. EPA and Hardrock Mining: A Source Book for Industry in the Northwest and Alaska January
2003.
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environmental decision making.*®

We recommend that the EIS use caution in describing absolute outcomes based on modeling.
Mathematical modeling used for describing the physical and chemical characteristics of the project site
and potential impacts includes a level of uncertainty; understanding these uncertainties and associated
risks is necessary for informed decision making. We recommend that the study plan for modeling
analysis clearly state the purpose, questions of concern, method, data, and limitations of the model to
generate valuable interpretations. We also strongly recommend an appropriately conservative approach
be taken with modeling and a range of predictive outcomes be discussed (e.g., most likely case,
reasonable worst-case, and reasonable best-case scenarios) that reflect a range of climatic settings and
critical input values. Inclusion of a reasonable range of outcomes allows the agencies to make better
informed plans for mitigation, adaptive management, and contingencies to respond to reasonably
foreseeable adverse impacts.

Traditional Ecological Knowledge

Due to the location of the proposed project and traditional uses of the area, we recommend the
identification, inclusion, and integration of traditional ecological knowledge into the EIS analysis, as
appropriate. Such anthropological work can include the collection of local and traditional knowledge
concerning the affected environment, anticipated impacts from the project, and traditional hunting and
land use patterns in the area. We recommend that, in addition to reviewing any pertinent traditional
ecological knowledge currently available, additional studies be conducted as necessary to clearly
identify concerns and potential impacts, including cumulative impacts, from the proposed project and
project alternatives. This information should be reviewed and included in the EIS to the extent possible
and utilized in the analysis of potential impacts.

MITIGATION, MONITORING, AND ADAPTIVE MANAGEMENT

Mitigation

CEQ regulations at 40 C.F.R. § 1508.20 define mitigation to include five categories of actions to address
impacts. Briefly stated, these are: avoiding, minimizing, rectifying, reducing, and compensating. The
regulations at 40 C.F.R. § 1502.14(f), 1502.16(h), and 1508.25 indicate that appropriate mitigation
measures should be addressed in an EIS both as part of the analysis of alternatives and in discussions of
environmental consequences.

Mitigation is also relevant to evaluating compliance with the Guidelines, which prohibit discharges of
dredged or fill material that will cause or contribute to significant degradation of the waters of the
United States, and prohibit all discharges “wnless appropriate and practicable steps have been taken
which will minimize potential adverse impacts of the discharge on the aquatic ecosystem. 749

The Guidelines identify numerous types of actions to mitigate potential adverse impacts, which include

48 Guidance Document on the Development, Evaluation and Application of Environmental Models (PDF). EPA/100/K-
09/003. March 2009. hup://www.epa.gov/crem/cremlib.html.

# 40 C.F.R. § 230.10(d).
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measures to avoid, minimize, and compensate for impacts. Avoidance, minimization, and compensation
form a “mitigation sequence” that must be followed in order to comply with the Guidelines’ requirement
that all appropriate and practicable steps be taken to mitigate impacts to aquatic resources.*
Compensatory mitigation considerations under the Guidelines are discussed further in the section on
aquatic resources above.

The EPA recommends that the EIS identify the type of activities that would require mitigation measures
during the construction, operation, and closure phases of this project. In addition, we recommend
identifying whether implementation of each measure is required by the Corps or any other governmental
entity and which entity will be responsible for implementing the measure. To the extent possible,
mitigation goals and measurable performance standards should be identified in the EIS to reduce
impacts to a particular level or adopted to achieve an environmentally preferable outcome. CEQ
guidance on the Appropriate Use of Mitigation and Monitoring seeks to enable agencies to create
successful mitigation planning and implementation procedures with robust public involvement and
monitoring programs.>!

Monitoring
Environmental monitoring programs should be designed to assess both impacts from the project

and whether implemented mitigation measures are effective. We recommend that the monitoring
programs:

¢ Define the monitoring goals and objectives;

¢ Provide details to demonstrate that goals and objectives will be achieved such as the
parameters to be monitored, monitoring locations and frequency, data analysis, and
reporting;

e Discuss actions (contingencies, triggers, adaptive management, corrective actions, etc.)
that will be taken based on monitoring results;

o Identify and incorporate controls and pre-project data with quantified bias and precision
to enable detection of impacts, success of BMPs, and ability to distinguish these from
natural variation; and

¢ Require regular analysis and reporting of data to oversight agencies, including submittal
of a sampling and quality assurance plan for agency approval.

We recommend that the monitoring programs be described in the EIS and that the EIS also
discuss public participation, and how the public can get information on mitigation effectiveness
and monitoring results.

Adaptive Management Planning
We recommend that the EIS utilize adaptive management and contingency planning to describe the

strategy for responding to unforeseen circumstances at the site. The strategy should include “trigger
levels” (e.g., exceedance of ecological benchmarks) or observations (e.g., statistically significant trends
in indicators, permit violations, water balance problems, changes in discharge or chemistry of
springs/seeps) that would set follow-up actions into motion. This strategy or plan should be described so
that reviewers may comment on its adequacy. This type of plan, when coupled with the monitoring
program, is necessary to mitigate for uncertainties and risks associated with predictions of

040 C.F.R. § 230.10(a), (d); See Memorandum of Agreement between U.S. Department of Army and the Environmental
Protection Agency on the Determination of Mitigation Under the Clean Water Act Section 404(b)(1) Guidelines.
$! hitps://ceq.doe.gov/docs/ceq-regulations-and-guidance/Mitigation_and_Monitoring_Guidance _14Jan2011.pdf.
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environmental outcomes, and will provide an early warning system of unexpected outcomes.
FINANCIAL ASSURANCE

NEPA provides for the disclosure of all information concerning the environmental consequences of a
proposed action to agency decision makers and the public before decisions are made and actions are
taken. A key component in determining the environmental impacts of a mining project is the
effectiveness of the closure and reclamation activities, including long-term water management. In turn,
whether any closure and reclamation activities that may be necessary will be adequately funded is key to
determining whether those activities will be effective. We therefore recommend that the project’s ability
to self-fund, and/or any third-party financial assurance mechanisms, be disclosed. Disclosure of the
financial assurance amount and mechanism is particularly important for this project given that PLP’s
proposal includes long term water management and treatment.

We recommend that the draft EIS disclose the estimated costs to reclaim and close the site in a manner
that achieves reclamation goals and post-mining land use objectives. The EPA recommends that the
final EIS identify proposed financial assurance mechanisms and demonstrate that these mechanisms
would ensure that necessary reclamation work is completed.

The EPA is available for further conversations about the level of detail to include in the document.
Below are the main elements that we believe should be disclosed in the EIS:

1. Site Reclamation (facility closure, earth moving/stabilization, revegetation, etc.):
e Phases of reclamation,;
¢ Estimated cost (+/- percent) to reclaim and close the site in a manner that achieves reclamation
goals and post-mining land use objectives;
Criteria for determining success of reclamation activities for financial assurance release; and
Costs associated with implementing contingency measures to address reasonably foreseeable but
not specifically predicted outcomes.

2. Long-Term Site Management (post-closure water treatment, mitigation of impacts to aquatic
resources, site maintenance, and monitoring):
o Itemized cost estimate (including reasonable contingencies) and appropriate economic variables
to calculate the net present value of future expenses; and
o If atrust fund is utilized, address the “mechanics” of the fund, including:
o Trust fund mechanism (e.g., current value trust, net present value trust, etc.);
o Requirements for timing of payments into the trust fund;
o How the Corps would ensure that the trust fund or other financial assurance could not be
claimed by a creditor in the case of bankruptcy;
Acceptable financial instruments;
How trust management fees and taxes will be paid;
Identity of the trust fund beneficiaries; and
Identity of the operator with responsibility/liability for financial assurance.

Oo0O00O
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EPA Region 10 Detailed Comments for the
Pebble Project Draft Environmental Impact Statement

We have reviewed the DEIS and provide detailed comments and recommendations below for improved
information and analyses to strengthen disclosure of the impacts of the project and alternatives and
potential mitigation measures. This enclosure provides discussion of the key issues summarized in the
cover letter to which these comments are attached and also includes additional comments and
recommendations.

These comments are organized in the following major sections:

1. Description of the Proposed Project;

2. Alternatives;

3. Comments on specific resource sections of the EIS, including Groundwater and Surface Water
Hydrology, Water Quality, Wetlands and Other Waters/Special Aquatic Sites, Fish Values,
Commercial and Recreational Fisheries, Geohazards, Air Quality, Environmental Justice,
Subsistence;

4. Spill Risk;

Indirect and Cumulative Impacts, including the impacts of the Pebble Mine Expanded
Development Scenario;

6. Mitigation and monitoring, including compensatory mitigation; and

7. Availability and use of data, including data gaps and data quality.

9]

These comments are generally organized following the structure of the DEIS: project description and
alternatives, resource-specific sections, spill risk, and mitigation. For efficiency, we grouped like
comments associated with conceptual project features and plans, indirect and cumulative impacts, and
availability and use of data. Comments on specific resource sections are ordered by, first, those areas
where the Corps has requested our special expertise (hydrology, water quality, wetlands) followed by
the other resources areas where we have comments and recommendations (fish, geohazards, air quality,
environmental justice, and subsistence). A summary paragraph at the beginning of each of the major
sections lists the most significant issues that are discussed further in the section. Additional detailed
comments are provided following the discussion of the key issues in each of the major sections, as well
as EPA’s recommendations. EPA encourages the Corps to further explain why its analysis in the DEIS
is sufficient if the Corps, after consideration, disagrees with some or all of the recommendation.

DESCRIPTION OF THE PROPOSED PROJECT

A priority issue related to the description of the Pebble Project is the conceptual (early or initial stage) of
design and development of aspects of the Pebble Project that are important to environmental protection.
We recommend that the following key project features and plans be further developed to support the
assessment of impacts to groundwater and surface water flows, water quality, streams, wetlands, lakes,
and ponds and the fishery areas they support; and impacts to air quality:

e Open pit dewatering system;

e Waste rock characterization and management plan;
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e Seepage water management system associated with TSFs and water management ponds
(WMPs);

e Tailings storage facility (TSF) and main WMP embankment designs and plans;

Closure water treatment plant;

Plan for strategic timing of water discharges;

Reclamation and closure plan;

Financial assurance cost estimate;

Monitoring plan;

Adaptive management plans; and,

Fugitive dust control plan.

We recommend that Pebble Limited Partnership (PLP) consider developing the Project Description into
a more detailed draft plan of operations that includes a tailings and waste management plan, reclamation
and closure plan, monitoring plan, and updated water management plan. These plans are typically
supplied or required as a basis for development of state of Alaska permit applications and provide more
detailed information that is frequently used in the analysis of the impacts of large mining projects in
Alaska under NEPA. The development of these plans may efficiently help address several areas where
the EPA recommends further information be provided to support the EIS.

Our recommendations regarding these key issues are described below followed by additional comments
and recommendations for improvement related to the project description.

Conceptual Level of Design of Key Project Features and Plans

Open Pit Dewatering System: The DEIS states that the pit dewatering design has not been developed (pg
2-16) and that the conceptualized plan for pit dewatering consists of approximately 30 wells (pg. 4.17-
3). The extent of the groundwater cone of depression and changes to groundwater and surface water
hydrology are dependent upon the pit dewatering system design. We recommend that the pit dewatering
system design be developed to provide a basis for the impact assessment, to provide more certainty to
the assessment of pit dewatering impacts to groundwater and surface water, including alterations to
streamflow. As one component of the design, we recommend clarifying whether the well array will
include the entire vertical expanse of the aquifer(s) relevant to the depth of the adjacent pit, to ensure
that an inward gradient of groundwater flow with depth is achieved. If more detailed design information
is not developed, then we recommend that the EIS summarize the uncertainty associated with the
conceptual design and how future design changes could impact groundwater hydrology predictions
associated with pit dewatering.

Waste Rock Characterization and Management: The DEIS provides general statements about how
PAG/ML (Potentially Acid Generating/ Metal Leaching) and NPAG/non-ML wastes would be managed.
We recommend the inclusion of the following additional information, which is typically included in
mining EISs, to provide a more specific basis for evaluating the effectiveness of waste management
procedures and subsequent environmental impacts to water quality due to acid rock drainage and metals
leaching. This information could be provided in a waste management plan as is frequently done for large
mining projects in Alaska (see also our comments on Water Quality regarding this information).

1. The specific criteria that would be used to separate PAG from NPAG rock are not described in
Chapter 2. Section 4.18 discusses an NP/AP ratio of 1.4, but it is not clear if that is the ratio that

2
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would be used in practice, since it does not appear in the Project Description and a waste
management plan has not been developed. We recommend that the DEIS provide the criteria that
would be used to separate PAG from NPAG waste.

2. The statement on page 2-16 that, “PAG and ML waste rock would be stored in the pyritic TSF
until mine closure” implies that there are two different kinds of rock — PAG rock and ML rock.
We recommend that the EIS provide the definition of ML waste rock to support statements made
in this Chapter and the Project Description (Appendix N).

3. In addition to identifying the criteria or thresholds that would be used to distinguish PAG from
NPAG rock and ML from non-ML rock, we recommend that the EIS include the specific
procedures that would be used to separate these materials. Some examples of general procedures
are currently provided, such as visual inspection, blast hole sampling, and bench mapping,
however, additional detail on the actual procedures would improve support for conclusions
regarding potential impacts to water quality.

4. Chapter 2 discusses the segregation of waste rock and overburden and that “NPAG and non-ML
waste rock could be used for embankment construction.” On page 4.18-10 the DEIS discusses
that some PAG rock would be used at “limited locations” on the northern embankment of the
pyritic TSF. We recommend that the EIS clarify these conflicting statements regarding the use of
NPAG and non-ML waste rock and PAG waste rock for construction. We recommend that the
EIS discuss how the non-acid generating and non-metals leaching material would be determined,
where this waste rock will be stored, and how runoff would be managed, if the materials are not
used for construction. In addition, we recommend that PAG waste rock not be used for
embankment construction due to the possibility of leaching that could impact stability or result in
contamination.

TSF and Water Management Pond Seepage Management: The DEIS in Chapter 2 and Section 4.18
provides general descriptions of the seepage management systems and assumes that 100 percent of the
seepage from these project features would be captured. We recommend that the EIS include additional
information describing the seepage management and collection systems for the Bulk TSF, pyritic TSF,
and water management ponds in order to provide a basis for seepage capture estimates and more
accurately evaluate impacts.

In regard to the Bulk TSF, the DEIS states that, “[t]he underdrains would enhance the flow-through
design concept by providing a preferable seepage path from the tailings mass to the [seepage collection
pond (SCP)] downstream of the embankment toe... [D]etails of the underdrains would be developed
following more detailed site-specific geotechnical and geological investigations and observations made
during the preliminary and detailed designs, in accordance with the ADSP guidelines.” (pg. 2-22).
Without a preliminary design of the underdrain and seepage collection system included for review in the
EIS, we were not able to verify that “[a]ll bulk TSF contact water that seeps through the embankment
would be hydraulically contained,” (pg 2-24) and that groundwater contaminated by seepage that
bypasses the capture system would further be detected by the seepage pumpback monitoring wells at
“potential” well locations (Section 4.18.3.1). The DEIS also states that additional seepage collection,
cutoff walls, and/or pumpback systems may be installed downgradient, if necessary, as determined by
monitored water quality, but locations and design information for these features and a monitoring plan is
not currently provided.
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The EPA recommends that the Corps provide further detail to support the seepage capture efficiencies
for the Pyritic TSF and water management ponds. Liners are currently proposed only under the pyritic
TSF and water management ponds. The DEIS states that, “[1]iner materials would be selected during the
preliminary and detailed designs in accordance with the [Alaska Dam Safety Program (ADSP)]
guidelines...” (pg. 2-21). Liners are an essential component of the seepage management approach and
liner characteristics influence predictions made about groundwater quality. We recommend that the EIS
include additional information about liner materials and design to support EIS impact predictions that
rely upon liner efficiencies.

We recommend that the EIS provide the following information related to seepage management for the
TSFs and water management ponds: specific location of the underdrains in relation to project features
and seepage and groundwater flow paths; performance criteria and capacity of the underdrain systems;
for facilities with liners, specific types of liner and performance criteria; number of groundwater
monitoring and pumpback wells and their actual locations and depths in relation to groundwater flow
paths; monitoring that would occur to determine if pumpback systems are implemented; analysis of
these seepage management design features in relation to Pebble Project features, and; predicted extent of
groundwater contamination.

We recommend this level of detail because it supports evaluation of the effectiveness of seepage control,
supports seepage rate estimates in groundwater modeling, and assists in determining environmental
impacts. If specific detailed seepage collection and pumpback system design is not included in the EIS,
we recommend that the EIS further evaluate the efficiency of existing systems in similar environments,
to either support and demonstrate that 100 percent capture is possible or any alternative seepage capture
efficiencies indicated by that evaluation.

TSF and Main Water Management Pond Embankment Design and Plans: According to Section 4.15
(Geohazards) and DEIS reference materials, the designs of the tailings and water management
embankments are early stage and conceptual. We recommend using a more detailed level of design in
order to evaluate with more specificity stability and impacts to environmental resources from significant
mining structures, such as the TSF and WMP embankments. This is particularly important since the
design of the tailings dams was identified as a significant issue during scoping (per Appendix A of the
DEIS, tailings dam design ranked in the top five key issues). We recommend that preliminary designs be
provided for all the embankments, as they serve as the basis for the impact assessment. See our
comments on Section 4.15 for more details.

The DEIS identifies plans that will be developed for the TSFs during the ADSP permitting process
including the Operations & Maintenance Manual, Emergency Action Plan, and monitoring (pg. 2-28).
We recommend that the main elements of the emergency action plan and monitoring plan be described
in more detail so that responsive actions in the event of changes in embankment performance (stability,
seepage), accidents, or failures are further explained and effectiveness of these actions at reducing
impacts can be better understood.

Pyritic TSF and Tailings Deposition: Page 2-26 states that “[t]he PAG waste would be placed on the
geomembrane cover layer around the perimeter of the TSF before the tailings would be placed, and the
PAG waste would be covered by the pyritic tailings. The entire pyritic TSF would be continually
inundated with water to prevent the tailings and PAG waste from oxidizing and generating ARD.” We
recommend replacing the word “prevent” with “minimize the likelihood,” or alternatively, adding
discussion of how complete anoxic conditions would be created and maintained. Further, page 2-28
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states that “[t]he surface level of the tailings would be maintained below the level of the PAG waste rock
bench so that the tailings would always be buffered from the embankments by the PAG waste rock. The
pyritic tailings would be kept submerged to prevent oxidation and potential acid generation.” These two
pages contain conflicting information. We recommend that the EIS clarify these points and describe why
the PAG waste around the perimeter would be covered by tailings if the desire is for the tailings to be
away from the perimeter to allow water to pool over the tailings without being too close to the
embankments, causing risk of embankment failure. Additionally, we recommend that the EIS describe
whether the tailings are going to be maintained at a surface level below the PAG waste rock bench, since
then the PAG waste rock would not be inundated with water. It also seems that embankment stability
would be impacted if water is intended to cover the PAG rock as well as the tailings. Further, if the PAG
waste rock is not inundated and therefore anoxic, it will be exposed to the atmosphere, and the resultant
acidity and metals from the oxidation of minerals in the PAG rock would runoff with precipitation into
the water overlying the tailings. We recommend that the waste rock and tailings management aspects be
clarified in an updated project description or waste management plan and that the EIS further clarify
both PAG waste and pyritic tailings placement and method for minimization of oxidation of both wastes.

Closure/Post-Closure Water Treatment: Based on our review of Section 4.18, K4.18, and referenced
documents, we recommend that the Corps provide additional information to evaluate whether the
proposed closure/post-closure water treatment process (WTP #3) would be able to treat water from the
open pit to meet applicable water quality standards. In addition, there are significant uncertainties
associated with the design of the operations main water treatment plant (WTP #2) due to the potential
for the buildup of salts and selenium. We recommend that additional evaluation of water treatment occur
as recommended in AECOM’s independent review of the WTPs (AECOM 2018i) and that the water
management plans be revised to reflect water treatment designs and processes that will treat operations
and closure/post-closure water discharges to meet the state standards. Section 4.18 and Appendix K4.18
of the DEIS do not definitively conclude that the closure WTP will meet standards; instead the DEIS
states that “water quality of discharge from the open pit WTP is the subject of ongoing engineering
analysis” (pg. 4.18-52). See our comments on Water Treatment, below, related to this issue for more
information.

Reclamation and Closure: The lack of a detailed reclamation and closure plan is identified as a data gap
in Section 3.1 of the DEIS. Reclamation and closure plans are frequently provided in mining EISs and
we recommend that a reclamation and closure plan with a reasonable level of detail be provided to
support the Pebble Project EIS analysis as this information is important to determine the effectiveness of
reclamation and closure actions and resulting environmental impacts. The DEIS states that to
accomplish dry closure, the bulk TSF tailings surface “would be covered with soil and/or rock and
possibly a geomembrane or other synthetic material” (pg. 2-39). RFI 091 presents advantages and
disadvantages of these cover types although it does not state what cover type would be used. We
recommend that the EIS describe what specific cover material would be used to close the bulk TSF so
that the effectiveness and timing of achieving dry closure can be better determined. Regarding the
pyritic TSF, we recommend that the reclamation and closure plan and the EIS more fully assess the
ability to adequately remove the pyritic tailings, PAG waste, liner, and any contaminated soil
underneath. Further we recommend that the reclamation and closure plan describe plans for restoring
any streams, wetlands, and ponds. In addition, we recommend that the EIS describe with more
specificity how the cited State of Alaska reclamation standards would be implemented and met.

Financial Assurance: The DEIS states that “[a] detailed reclamation and closure cost model would be
developed to address all costs required for both the physical closure of the project, and the funding of
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long-term post-closure monitoring, water treatment, and site maintenance” (pg. 2-41). We recommend a
more specific discussion of the estimated financial assurance amount and mechanism be provided, given
that long term water management and treatment would be required in accordance with State of Alaska
regulations. This would provide a basis for evaluating whether the reclamation and closure activities
would be effective in the event of a bankruptcy or compliance issues. Our scoping comments (pg. 24)
provided recommendations on the level of information to include in the financial assurance estimate.
Other mining EISs developed by the Corps that that may serve as models for developing financial
assurance estimates include the Donlin Gold, Haile Gold, and Northmet Mine EISs.

Plan for Strategic Timing of Water Treatment Plant Discharge: There are statements in the DEIS that the
treated water discharges will be managed to optimize downstream fish and aquatic habitats (pg. 4.18-7
and elsewhere). However, the DEIS does not specify how the discharges would “optimize downstream
habitat.” We recommend adding a discussion and details of the strategy and how effectively it will
mitigate project impacts to stream flow, water quality, and fish. We also recommend discussing how the
water will be discharged or whether or where water would be stored in the interim between being treated
and being discharged to accomplish strategic timing.

Fugitive Dust Control Plan: The project relies on a Fugitive Dust Control Plan to control and mitigate
impacts from fugitive dust generated by the project. The DEIS provides examples of control measures
that might be included in the fugitive dust control plan but does not provide the plan itself, nor does it
state whether the example control measures represent project commitments. We recommend that a draft
fugitive dust control plan be included in the EIS that specifies the control measures that would be used
in order to more fully explain the extent to which fugitive dust releases would be mitigated and therefore
reduce uncertainty regarding the level of potentially significant environmental and human health impacts
due to dust releases. Our comments below on Mitigation provide a list of elements that we recommend
be included in the Fugitive Dust Control Plan.

Monitoring Plan: The DEIS states that PLP proposes to use monitoring measures through construction,
operations, and closure of the proposed project to assess predicted impacts and effectiveness of
mitigation and that the monitoring plans would be developed during state permitting. Monitoring plans
are typically included or referenced in mining EISs. We recommend that a monitoring plan with a
reasonable level of detail be developed for the EIS to better provide a basis for the Corps conclusion that
the monitoring plan would be effective at detecting changes. We recommend that the monitoring plan
specify resources and locations that would be monitored, monitoring frequencies and parameters, and
discussion of how monitoring results would be compared to baseline conditions and trends to determine
if project impacts are different than predicted.

Adaptive Management Plan: Adaptive management plans are mentioned in the hydrology, water quality,
and fish sections of the DEIS as an approach to respond to site conditions and project impacts that are
different than predicted. The DEIS identifies that adaptive management could occur as a result of excess
site water, changes to water flows and chemistry, uncontrolled potential seepage from northwest ridge of
the bulk TSF, salt and selenium buildup in the water treatment plants, and impacts to water and fish that
are greater than predicted. The DEIS provides examples of adaptive management and contingency
actions but does not include an adaptive management plan or describe whether these examples represent
project commitments. We recommend that PLP develop an adaptive management plan(s) for these
elements so that the effectiveness of adaptive management at identifying and responding to changes and
mitigation impacts can be assessed in the EIS. We recommend that the adaptive management plan
describes which project elements would be subject to adaptive management and, for each of these
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project elements, identifies the specific monitoring that would occur, thresholds or trigger levels that
would result in an adaptive management or contingent actions, and the specific actions that would be
taken in the event of the threshold or trigger level being exceeded.

Additional Comments on the Proposed Project
Following are additional comments related to the description of the Proposed Project.

Mine Site Material Sources: The DEIS states that surface runoff from the quarries for mine site material
is non-contact water (pg. 2-18). Quarries are classified as gravel pits and subject to the CW A National
Pollutant Discharge Elimination System (NPDES) Effluent Limitation Guidelines (ELGs)' and any
surface runoff is defined as mine drainage. This type of discharge could be covered by an Alaska
Pollutant Discharge Elimination System (APDES) general stormwater permit because this is one of the
non-stormwater discharges that can be covered. We recommend that the characterization of this type of
water be corrected.

Material Management and Supply: Chapter 2 of the DEIS states that “Appendix K2 provides a table that
shows average annual quantities of fuel, mining, milling, and miscellaneous consumables, as well as
common mining supplies, processing reagents, and materials” (pg. 2-30). Table K2-5 does not include
the chemicals required for the water treatment plants during operations and closure. We recommend that
the chemicals and estimated quantities that would be required for water treatment be added to Table K2-
5 so that both the type and amount of chemicals are included. In addition, since large quantities of
specific chemicals would be required, we recommend ensuring that both traffic estimates for materials
being brought to the site and onsite storage requirements during operations and closure include the
chemicals needed for ongoing water treatment.

Transportation Corridor, Ferry: Regarding bilge water, which would be treated and discharged to Lake
Iliamna, the Vessel Incidental Discharge Act (VIDA) requires the EPA to develop performance
standards for those discharges and requires the U.S. Coast Guard to develop implementation,
compliance, and enforcement regulations. Under VIDA, all provisions of the EPA NPDES Vessel
General Permit (VGP) remain in force and effect until the U.S. Coast Guard regulations are finalized.
We recommend that Chapter 2 of the EIS be updated to acknowledge the existing and future regulatory
requirements for discharges from vessels, such as the ferry across Lake Iliamna. The DEIS also states
that there will be office and maintenance buildings at both terminals (pg. 2-50), and we recommend that
this section include a description of wastewater disposal for the terminal buildings.

Port Operations and Materials Transport: The DEIS describes the potential for wash water from rinsing
the mine/ore concentrate containers to be treated and discharged at the port site (pg. 2-69). This water is
mine process water, and as such, it is not an allowable discharge under the CWA. See our additional
comments under Alternative 3, below.

Natural Gas Pipeline: The DEIS discusses that “mainline sectionalizing valves would be installed as
required by code, with a spacing of no more than 20 miles for the onshore sections” of the natural gas
pipeline (pg. 2-75). We recommend that the spacing for off-shore sections also be included.

1 40 CFR § 436.
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Summary of Project Phases: Table K2-2 (Appendix K2) summarizes the activities that would occur
during the project phases. During the closure and post-closure phases, the activity is listed as “Closure’
and “Monitoring.” We recommend that the need for active long-term water management and treatment
be included during each of these project phases, including a specific description of the activities during
the closure and post-closure phases.

b

ALTERNATIVES

Our primary issue and recommendation related to alternatives is that the EIS analyze additional
alternatives so that the EIS range of alternatives includes alternatives that may be the Least
Environmentally Damaging Practicable Alternative (LEDPA) under Section 404 of the CWA. Our letter
on the CWA 404 Public Notice (see Section VI of the letter) also reflects these issues and discusses the
CWA 404(b)(1) Guidelines.

Alternative 3 — Concentrate Pipeline Variant: Alternative 3 includes a port site variant that would
include a water treatment plant at the port to treat and discharge process wastewater from the
concentrate pipeline. That wastewater would consist solely of process wastewater resulting from use of a
froth floatation process in the mill. Discharge of that process wastewater is prohibited under the New
Source Performance Standards (NSPS) of the Effluent Limitation Guidelines (ELG) which were
promulgated under the Clean Water Act by the EPA in 1982 (see 40 CFR 440.104(b)(1)). Discharge of
process wastewater should not be included as a variant to an alternative in the EIS because this
discharge is not feasible as that term is used under in NEPA (i.e., it cannot be authorized in an NPDES
permit).

The New Source Performance Standards (NSPS) found in 40 CFR § 440 Subpart J cover three different
types of discharges. Mine drainage and excess precipitation falling on the treatment area are allowable
discharges under 40 CFR 440.104(a) while process water is not.

40 CFR 440.104(b), states:

(b)(1) Except as provided in paragraph (b) of this section, there shall be no discharge of process
wastewater to navigable waters from mills that use the froth-flotation process alone, or in
conjunction with other processes, for the beneficiation of copper, lead, zinc, gold, silver, or
molybdenum ores or any combination of these ores. . ..

While there are exceptions in the regulation that would allow the discharge of excess precipitation or
recycle water, these exceptions do not apply in the case of the treatment system at the port facility as the
pipeline would solely transport process wastewater. The exceptions stated in the 1982 NSPS are as
follows:

(b)(2)(1) In the event that the annual precipitation falling on the treatment facility and the
drainage area contributing surface runoff to the treatment facility exceeds the annual
evaporation, a volume of water equal to the difference between annual precipitation falling on
the treatment facility and the drainage area contributing surface runoff to the treatment facility
and annual evaporation may be discharged subject to the limitations set forth in paragraph (a) of
this section.
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(b)(2)(i1) In the event there is a buildup of contaminants in the recycle water which significantly
interferes with the ore recovery process and this interference cannot be eliminated through
appropriate treatment of the recycle water, the permitting authority may allow a discharge of
process wastewater in an amount necessary to correct the interference problem after installation
of appropriate treatment. This discharge shall be subject to the limitations of paragraph (a) of this
section. The facility shall have the burden of demonstrating to the permitting authority that the
discharge is necessary to eliminate interference in the ore recovery process and that the
interference could not be eliminated through appropriate treatment of the recycle water.

The language of the net precipitation allowance may lead one to the conclusion that any volume of water
equivalent to the net precipitation could be discharged, regardless of water composition. The language of
40 CFR 440 Subpart L explains the concept of combined waste streams, which allows for discharge if
allowable and nonallowable waste streams are treated together or stored together (as in a tailings
impoundment facility):

“Combined waste streams. In the event that waste streams from various subparts or segments of
subparts in part 440 are combined for treatment and discharge, the quantity and concentration of
each pollutant or pollutant property in the combined discharge that is subject to effluent
limitations shall not exceed the quantity and concentration of each pollutant or pollutant property
that could have been discharged had each waste stream been treated separately. In addition, the
discharge flow from the combined discharge shall not exceed the volume that could have been
discharged had each waste stream been treated separately.” 40 CFR 440.131(a).

Further, the EPA wishes to correct a misunderstanding stated in the following discussion in the RFI 066:

From RFI-066: “EPA’s regulations do not limit where allowable discharges of process
wastewater may occur nor do they restrict the process wastewater to certain processes within the
mill or limit process wastewater discharges to those directly from the tailings facility. Rather,
EPA’s regulations only limit the total volume of process wastewater that may be discharged and
leave open questions of “when, where, and how.” As provided in EPA’s 1982 Guidance
document describing application of the net precipitation exception “[t]he volume allowed to be
discharge[d] may be apportioned as the operator sees fit.” See Development Document for Final
Effluent Limitations Guidelines and New Source Performance Standards for the Ore Mining and
Dressing Point Source Category, pp. 536 (EPA November 1982). This suggests that the mine
operator has significant discretion on discharges of the process wastewater provided the operator
does not exceed the volumes allowable under the regulations.”

The above quote on apportioning the discharge is from a section of the Development Document that was
part of the record for the ELGs discussing the discharge of net precipitation, not process discharges. As
stated at 40 CFR 440.104(b), there shall be no discharge of process wastewater to navigable waters from
mills that use the froth floatation process alone or in conjunction with other processes. The examples
provided in the Development Document discuss the timing of the discharge of excess precipitation
(more in wetter months, less in drier) and not the overall composition of the discharge. That analysis
found in the Development Document does not address the commingling provisions of the NPDES
regulations.

Alternatives 2 and 3 — Transportation and Port Site: Alternatives 2 and 3 include a port at Diamond
Point, which is currently being developed as a rock quarry. Development of the Diamond Point rock

9

Binder Page 1-44
A Return to Home



quarry involves construction of an access road, breakwater, barge landing, and a solid-fill dock. It also
involves 11.42 acres of intertidal fill and dredging in Iliamna Bay. The DEIS does not consider the
Diamond Point alternative in light of this rock quarry. Specifically, the DEIS does not explain whether
and how the rock quarry and Diamond Point alternative will cause impacts to the same aquatic
resources. The DEIS would be strengthened by a discussion of whether and how the dredging for the
rock quarry would reduce the 58 acres of dredging and 16 acres of onshore dredge materials storage
proposed for Alternatives 2 and 3. In addition, the DEIS does not consider whether and how the two
projects will be integrated, if it all. We recommend that the DEIS address this in order to more fully
explain whether there is a practicable alternative to the Diamond Port alternative that would have less
adverse impact on the aquatic ecosystem. We recommend that the EIS document whether and how the
rock quarry and proposed Diamond Point port infrastructure, dredging, and vessel operations will cause
impacts to the same aquatic resources. In addition, we recommend that the EIS explain whether and how
the two projects will be integrated, if at all. In the alternative, we recommend that the EIS further
explain why its existing description of the alternatives analysis for the Diamond Port alternative is
sufficient.

Mine Site Component Locations: The DEIS evaluates one location for each of the TSFs, both of which
involve a discharge to wetlands or other special aquatic sites. TSFs are not water dependent, and as a
result, practicable alternatives that do not involve a discharge to wetlands and other special aquatic sites
“are presumed to be available, unless clearly demonstrated otherwise.” DEIS Appendix B (TSF-025, pg
B-80) indicates that the Corps considered 26 different locations for the TSFs that were not evaluated as
alternatives. The DEIS identifies the location of three of these 26 options in Figure B-3 and the locations
of the other 23 options are found in RFI 098. RFI 098 identifies TSF location options assessed by PLP
that have less impacts to streams with anadromous fish than the proposed action. The DEIS does not
fully explain why these 26 options are not practicable. To strengthen the TSF location options screening,
we recommend that the Corps should include all 26 TSF options on Figure B-3 and explain why each of
the 26 TSF locations are not practicable. Alternatively, we recommend that the Corps further explain
why its existing description and analysis of the 26 TSF options is sufficient.

The location proposed for the main WMP involves a discharge to wetlands or other aquatic sites. WMPs
are not water dependent, and as a result, practicable alternatives that do not involve a discharge to
wetlands and other special aquatic sites “are presumed to be available, unless clearly demonstrated
otherwise.” The options screening analysis in DEIS Appendix B does not appear to consider any
alternative locations for the main WMP. The DEIS does not explain why the main WMP location is the
only practicable alternative or explain how the WMP location was optimized to avoid and minimize
impacts to aquatic resources. We recommend that the EIS describe why the proposed location for the
main WMP is the only practicable alternative and explain the extent to which the proposed WMP
location was optimized to avoid and minimize impacts to aquatic resources. In the alternative, EPA
recommends that the Corps further explain why its existing description of the main WMP is sufficient.

According to RFI 098, the 26 TSF layouts were compared to several attributes, including minimizing
managed water volume, impacts to fish-bearing streams, and impacts to wetlands and stream miles.
None of the attributes consider downstream impacts in the event of a tailings dam failure. In light of the
value of fisheries resources in the potentially affected watersheds (see Section II), downstream impacts
in the event of a tailings dam failure should be one of the attributes included in the comparison. EPA
notes that the current best practice for evaluating the different tradeoffs between TSF location, dam type,
and impacts is a Multiple Accounts Analysis (MAA). We recommend that the EIS evaluate and
document the potential downstream impacts in the event of a tailings dam failure to support its LEDPA
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determination and conclusions that there are not alternate location(s) that would have less impacts in the
event of a tailings dam failure. We recommend that the EIS explain whether a MAA was performed for
the TSFs or further explain why its existing description of the alternatives analysis for the TSFs is
sufficient.

Transportation Alternatives — Corridors: The DEIS presents alternatives for the proposed transportation
corridor, each of which involves discharges to wetlands and other special aquatic sites. The road and
pipeline alignments are not water dependent, and as a result, practicable alternatives that do not involve
the discharge to wetlands and other special aquatic sites “are presumed to be available, unless clearly
demonstrated otherwise.” We recommend that the DEIS more fully explain the information it considered
when selecting which alternative road alignments to evaluate and in particular how this information
relates to impacts on the aquatic ecosystem. In addition, the figures presented in K4.22 only provide
information on wetlands and other aquatic resources inside the proposed corridors and do not indicate
the status of areas outside the corridors. We recommend that the EIS explain and document the
information it considered for the transportation corridor alternatives to demonstrate that there are not
practicable alternatives to the transportation corridors analyzed that would have less adverse impact on
the aquatic ecosystem, in order to clarify whether impacts to aquatic resources in the proposed
transportation corridors could have been avoided and minimized. In addition, we recommend that the
EIS include information about how wetlands and other aquatic resources were avoided and minimized to
the extent practicable or further explain why its existing description of the alternatives analysis for the
transportation corridor is sufficient.

Bulk TSF Liner: The DEIS predicts that groundwater contamination will occur under and beyond the
bulk TSF. The DEIS assumes that all contaminated groundwater will be collected by the seepage
management system. However, this assumption could be further supported with information about the
seepage collection system design in relation to groundwater and geologic characteristics and the
predicted contaminant plume (see our comments above and on Section 4.17). We have had discussions
with the Corps about the considerations and trade-offs involved with inclusion of a liner. The EPA’s
letter on the CWA 404 Public Notice explains why the EPA believes this alternative could be part of the
LEDPA. A liner is a typical management practice for TSFs that minimizes groundwater contamination,
and we note that the Corps has recently permitted two fully lined tailings facilities at the Donlin and
Haile mines and that a liner is included for the pyritic TSF. We recommend that the EIS evaluate the use
of a liner as an alternative, alternative variant, or mitigation or further explain why a liner is not a
practicable alternative to mitigate the predicted groundwater contamination. If a liner alternative or
variant is analyzed, we recommend considering the inclusion of overdrains on top of the liner to help
mitigate stability problems. Pumping tailings supernatant to the main WMP could be an additional
mitigation measure to enhance stability, by further removing water from a lined tailings storage facility.

Potential Additional Alternative - Infrastructure Associated with Expanded Mine Development:

The DEIS indicates that expanded surface mining would require construction of the north access road
and concentrate pipeline as described in Action Alternative 3. However, the concentrate pipeline would
terminate at a new deepwater port facility constructed in Iniskin Bay? rather than at Diamond Point. A
diesel pipeline following the road route and a diesel terminal at the Iniskin Bay port would also be
required (DEIS Table 4.1-2). The Iniskin Bay port and diesel pipeline are not, however, being evaluated
as alternatives for the currently proposed project. These components may be practicable now and it is

2 The project proponent previously evaluated Iniskin Bay as a potential port site and multiple years of baseline data were
collected.
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possible that they could be part of the LEDPA. In evaluating whether the Iniskin Bay Port and diesel
pipeline are part of the LEDPA, the Corps must evaluate the direct, secondary/indirect, and cumulative
impacts to jurisdictional waters resulting from each alternative considered. One potential advantage of
the Iniskin Bay port and diesel pipeline is that constructing this infrastructure now may avoid redundant
infrastructure for expanded surface mining. Specifically, when the cumulative impacts of expanded mine
development are considered, infrastructure such as the southern access route and ferry would appear to
be redundant and therefore involve avoidable impacts. The Council on Environmental Quality (CEQ)
cumulative effects guidance (CEQ 1997) states that lead agencies can “[m]odify or add alternatives to
avoid, minimize, or mitigate significant cumulative effects.” The cumulative effects of an additional port
site and pipeline to accommodate future mine expansion could be significant. We recommend that the
EIS evaluate this additional transportation corridor alternative terminating in Iniskin Bay or further
explain why it is not practicable.

GROUNDWATER AND SURFACE WATER HYDROLOGY

Priority issues related to groundwater and surface water hydrology include potential inaccuracies and
uncertainties associated with the hydrologic modeling and conceptual level of pit dewatering design,
seepage management system design, and adaptive management which may result in underpredictions of
the magnitude and extent of impacts to groundwater and surface water hydrology. The following
detailed comments describe these key issues and provide recommendations for additional analysis to
fully explain potential impacts to hydrology; comments related to open pit dewatering, seepage
management, and adaptive management are also found in “Conceptual Level of Design and
Development of Key Project Features and Plans”. Additional comments on groundwater and surface
water hydrology are provided following our key comments.

Hydrologic Modeling

Verification of Water Balance Model: Section 3.16 states that the water balance model incorporates
three modules (watershed, groundwater, and mine plan modules) and that “the watershed module is a
semi-distributed spreadsheet-based precipitation-runoff model” (pg. 3.16-18). However, there is no
detailed explanation of the model and its application included in the DEIS. Most applied models are
reviewed for accuracy and validity by analyzing inputs, model components, equations of those
component relationships, and comparison of model outputs with measured/observed data at different
study watersheds. We recommend that the Corps provide documentation to address these important
components of model application. We recommend that the Corps consider EPA guidance on evaluation,
application, and reporting of environmental models for impact prediction,* and include further
information regarding water balance model accuracy and validity and verification of the merits and
limitations of the model. In addition, we recommend that the NEPA document include: a description of
the input parameters, including which hydrologic cycle components are included in the model; what
water balance equations are used to determine the relationships of different water balance components;
whether the spreadsheet method of water balance approach has been tested at different watersheds for its
applicability; and how calibration and validation years were determined.

Groundwater Model Calibration and Sensitivity Analysis: The DEIS states that the groundwater model
is still in the process of being updated and has not been fully calibrated and that “[c]Jompletion of a
model calibration report demonstrating adequate calibration of the model and including a more robust

3 Guidance Document on the Development, Evaluation, and Application of Environmental Models, EPA/100/K-09/003.
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sensitivity analysis would enhance the reliability of the model findings” (pg. K4.17-2). Because
groundwater model findings are essential to the evaluation of groundwater impacts and input into the
water balance model, we recommend completing the groundwater model calibration and sensitivity
report to better demonstrate the adequacy of the groundwater model and water balance model results
used for the EIS analysis of impacts.

Appendix K3.17 states that Monte Carlo analysis was used to assess groundwater model uncertainty and
that “[t]his methodology differs from standard sensitivity analyses in which model realizations
frequently exceed calibration criteria, meaning that the scenarios simulated may not be physically
credible compared to existing field data.” (pg. K3.17-33). We recommend that the Corps further explain
this discrepancy in methodology regarding the differences of the two methods (Monte Carlo vs. standard
sensitivity analysis) in a quantifiable way, or further explain why quantification is not necessary in this
regard. We also recommend that the groundwater model be revised to improve accuracy or that the EIS
discuss how these potential inaccuracies with the model affect the impact predictions.

Groundwater Model and Extent of Groundwater Hydrology Impacts: The DEIS uses the groundwater
model to predict changes in groundwater conditions resulting from mine site activities. The DEIS states
that the model may underpredict the impacts of pit dewatering as “the range of capture zones shown on
Figure 4.17-2 are based on evaluating a modest range of variability in hydrogeologic properties assigned
to the different layers and zones in the model to estimate the effect of uncertainty in these parameters.”
Considering the model uncertainties, the actual results of dewatering the pit may differ from projections
described above. The DEIS states that “[i]t is expected that the amount of water produced during pit
dewatering could be larger than simulated, and the capture zone and zone of influence could be larger”
(pg. 4.17-6).

We recommend revising the groundwater model to reduce this level of uncertainty and provide more
accurate and conservative predictions relevant to the amount of water produced during pit dewatering,
capture zone, zone of influence and changes in groundwater conditions. We recommend that the Corps
evaluate the model’s hydrogeological input parameters that have the most influence on groundwater
model results and adjust these input parameters, as needed, to develop more accurate predictions of the
capture zone and open pit dewatering amounts. We recommend that groundwater model results be
provided for expected conditions and conditions that could occur during dry and wet years and that the
EIS explain the range of conditions modeled.

The groundwater flow model results provide the basis for other estimates and models. Therefore, we
recommend that impact analyses based on the groundwater flow model results be revised based on the
revised groundwater modeling, including the water balance estimates and stream flow reduction
estimates, in order to reduce the likelihood that the severity of effects on groundwater and surface water
flows and the ecologically important wetlands, lakes, and ponds and the fishery areas they support be
underpredicted.

Watershed Module: In the calibration and validation plots for the North Fork of the Koktuli River and
the South Fork of the Koktuli River provided in RFI-104, the model underestimates streamflow during
higher flows and overestimates streamflow during lower flows, but it doesn’t appear that there is
consistency within or between years. The differences are evident also for the Upper Talarik Creek sites
but appear less dramatic. There is a statement in RFI-104 that the model may not be able to predict the
lowest flows. Low streamflows are associated with groundwater base flow in systems where there is
interaction between surface water and groundwater. Because it is important to ensure that the Watershed
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Module and Water Balance Model calibration accounts for the seasonal and annual variability of
streamflow to address low, average, and peak flow periods or dry, average, and wet years and because of
the apparent differences in model predictability based on seasonal flows (peak months and baseflow
months), we recommend considering running models for separate flow seasons to see if there were
closer fits to the actual data that would more fully capture the seasonal and annual variability.
Alternately, we recommend discussing in the EIS how the potential inability to predict the lowest
streamflows influences interpretation and use of model results and groundwater and streamflow
estimates. We also recommend discussing whether the use of seasonally-separated flow models would
better predict actual conditions.

Discussion of the calibration in RFI-104, Watershed Model Documentation, states that, “[i]n general,
modeled flows replicate the winter low flows and the peaks created by freshet and fall rains. The
cumulative plots show that the total water passing the gage over the calibration period matches well;
however, the model over predicts the cumulative volume of water over the first two years of the
calibration period and under predicts the cumulative flow for the remaining 3 years for most gage sites.
The maximum discrepancy between calculated and measured cumulative flows is up to about 20 percent
across the sites.” However, the plots in RFI-104 indicate that some of the absolute differences between
measured and calculated streamflows differ by more than 20 percent. We recommend that the EIS
discuss how the 20 percent discrepancy in cumulative flows is considered in the Watershed Model
output and what influence those results have on the output of other modules, such as the Water Balance
Module, utilizing the same data.

Watershed Model inputs are based on monthly averages. Extreme precipitation events can have
significant impacts in the affected environment, which cannot be simulated using the month-to-month
approach. We recommend consideration of modeling the maximum and minimum values, or following a
daily or event-based approach, to capture the variability in conditions, or that the EIS demonstrate how
the current approach represents the range of flows that occurs over each month and takes into account
extreme events on the water balance components in the watershed. We recommend that the EIS discuss
how variability in input data for the Watershed Module (and other modules) is accounted for in model
output. This is especially important if outputs from one module are used as inputs to another module. If
the uncertainty in the model output (from both the assumptions used to develop the model and from the
variability in each component of input data) is not carried forward with any use of model outputs as
inputs for another module, we recommend that the EIS describe how this practice affects the mine site
water balance.

We also recommend that the EIS more fully explain how the baseline data set does or does not consider
extreme climate conditions. Long-term historical hydrologic assessment helps to understand how the
watersheds in the area respond to natural events, especially extreme events related to drought and
flooding. The baseline surface hydrology data used in this analysis spans a period of approximately 10
years or less (primarily from 2004 to 2012). Because the data set does not appear to capture historical
conditions, we recommend using models to assess historical conditions by incorporating modelled
weather and climate parameters. We understand that synthetic precipitation and temperature records
were developed as part of the analysis for the DEIS. We recommend that the EIS discuss how the
synthetic weather variables were developed by describing the equations or methods used for
development, the objective criteria to assess the synthetic variables, the uncertainty analysis used to
evaluate the accuracy of synthetic products, and how the peak flows were estimated from those
parameters.
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Spatial variability of hydrologic components over the geographic area is notable, and we recommend
that the modeling address this variability. Without accounting for spatial variability, it is difficult to
conclude that the model applied is a semi-distributed model. We recommend that the EIS include
whether any interpolation of weather parameters at gaging stations was conducted for the model to cover
spatial variability of watersheds.

Finally, we recommend that the Corps further consider addressing the magnitude and extent of
increase/or decrease of the surface water flow in streams within the project study boundaries and
beyond. Quantifying the watershed’s response as a system, rather than solely looking at changes at
gaging points, can help to assess the environmental consequences. We recommend including predictions
of possible consequences on surface water magnitude and timing from the full implementation of the
mining project using different scenarios, for example minimum, average, and maximum impacts.

Hydrology Impacts

Bulk TSF Groundwater Hydrology Impacts at Closure: The DEIS (Section 4.17.3.1) discusses changes
in groundwater hydrology due to the presence of the bulk TSF during operation, but not during closure
and post-closure. The bulk TSF will remain as a permanent site feature at closure and post-closure and
therefore we recommend that the EIS describe expected impacts to groundwater hydrology during these
phases.

Bulk TSF Seepage Estimates and Environmental Consequences: The DEIS includes inconsistent
statements regarding the amounts of bulk TSF seepage that would flow through the embankment and the
amount of seepage that would flow vertically into bedrock fractures.

Regarding flow into fractures, the DEIS states that seepage from the bulk TSF will flow laterally to the
SCP and that some could also flow vertically downwards into deeper bedrock fractures (pg 4.17-4).
Table 4.17-1 states that diverted groundwater would be “largely captured, treated, and discharged.”
Other sections of the DEIS imply that 100 percent of the seepage would be captured. We recommend
resolving these conflicting statements and that the EIS describe how much seepage could flow into
deeper bedrock fractures, where these fractures are located, and the extent to which these fractures could
contaminate groundwater and transmit it beyond the mine site during operations, closure and post-
closure.

The DEIS states that seepage through the embankment would be about nine cubic feet per second and
seepage to groundwater would be 0.1 cfs (Section 4.17.3.1). The DEIS Geohazards Section (Section
K4.15.1.4) states that seepage would be from 3 to 14 cfs and up to 20 cfs. The water quality section
(Section 4.18.3.1) states that seepage would contribute 0.2 cfs to underlying groundwater (assumed to be
accurate within a factor of 5) as compared to 9 cfs through the embankment. To resolve inconsistent
estimates provided in the DEIS of seepage from the bulk TSF, we recommend that the EIS consistently
describe the estimates of seepage through the embankment, to shallow groundwater, and to deeper
bedrock fractures and that the EIS describe the uncertainty associated with these estimates.

Bulk TSF Seepage Adaptive Management and Contingencies: The DEIS states that “because tailings
along the northwestern ridge of the bulk TSF would be built up higher than the two saddles along this
ridge, it is possible that there would be a potential for groundwater flow paths through these saddles in
late operations” (pg. 4.17-14). According to the document, “contingencies such as relief wells and/or
seepage recovery wells would be implemented” if seepage through the ridge is detected by piezometers
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along the ridge and downstream. However, no details are provided regarding the adaptive management
strategy that would be used to monitor, detect, and respond to any uncontrolled potential seepage. Nor
does the referenced technical report (Knight Piésold 2018n) provide this detailed information. We
recommend providing a detailed plan to detect and respond to uncontrolled potential seepage through
the saddles and elsewhere as a reference document and summarizing the findings in the EIS.

Water Balance and WTP Capacity: The DEIS (Section 4.16.3.1) states that the water balance estimates
may be subject to significant uncertainty since the predictions of groundwater flow to the pit are more
likely to be low than high, and therefore the WTPs may need to process and discharge more water than
currently anticipated (during both operations and closure). The DEIS does not include whether the
WTPs are currently designed to treat higher flows and significant impacts to water quality could occur if
the water treatment plant designs are based on an underestimate of the volume of water that will need to
be treated. As noted above, we recommend revising the groundwater model and the water balance model
to reflect higher pit inflow and also comparing the updated water balance results to WTP capacities so
that the ability of the WTPs to treat the expected volume of wastewater is evaluated and included.

Excess Water Adaptive Water Management: The DEIS describes conceptual and general strategies for
managing excess water at the mine site (pg 4.16-8). Given the uncertainty associated with the water
balance estimates and the real potential for excess site water, we recommend that the EIS further
examine the strategies and discuss their implementation and effectiveness to manage excess water. One
of the strategies includes directing excess water to the open pit; we recommend that the EIS explain how
this strategy could be implemented in practice, since the open pit is to be kept dry during mining.
Another strategy is to direct excess water to the bulk TSF; we recommend that the EIS explain how this
strategy could impact the freeboard and stability of the TSF. Conceptual adaptive strategies are listed,
but an adaptive management plan is not provided. We recommend providing an adaptive management
plan that describes the monitoring, trigger levels, and actions that would be taken in the event of water
flows or chemistry that is greater than predicted, to enable determination of how adaptive management
would be implemented and whether it would be effective.

Additional Hydrology Comments & Recommendations
Following are additional comments related to groundwater and surface water hydrology.
Groundwater Hydrology

Characterization of Aquifers and Confining Units: The DEIS displays cross-sections developed from
borehole data to illustrate the subsurface distribution of aquifers and confining units in the mine vicinity.
While the document states that the cross-sections illustrate lateral variability in surficial geology, this
conclusion does not appear to be drawn from the figures. We recommend showing the extent of the
aquifers on a plan view figure and providing additional information to clarify whether the aquifers and
confining units in the mine vicinity are considered continuous or discontinuous.

Figures are also included to illustrate shallow groundwater flow patterns in the surficial aquifer at
seasonal low and seasonal high-water levels (Figure 3.17-9a and Figure 3.17-9b). We recommend
providing data points and representative elevation measurements utilized to generate the flow contours
to show how the measured data support the contours. (Pg 3.17-4/3.17-6)
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Characterization of Groundwater and Surface Water Interaction: We recommend providing additional
information regarding how surface and groundwater interact across the mine site area, including an
assessment/quantitative estimates of discharge from and recharge to groundwater (e.g., locations,
forecasted volumes, seasonal variations, etc.) to indicate the extent of surface/groundwater interaction.
This information could be provided in the EIS as a range of the minimum, average, and maximum
discharge/recharge values. The DEIS concludes that the majority of stream reaches in the region are
“gaining” reaches, that is, they receive groundwater discharge from the underlying aquifer. Losing
stream segments are shown in Figure 3.17-11, however, a limited number of data points are displayed on
this figure. We recommend that the EIS describe how determinations regarding which reaches are
gaining versus losing were made, and that the Corps provide additional data points and representative
elevation measurements where needed to support such determinations (i.e., relevant surface water and
groundwater measuring points and values). We also recommend providing additional figures in the EIS
that show representative gaining and losing scenarios based on existing data. (Pg 3.17-21/3.17.1.7)

Characterization of Flood Hazards: The DEIS states that because the project area watersheds “... are
essentially undeveloped, a pre-mine flood hazard does not exist.” This statement appears to neglect other
potential factors contributing to flood hazard, such as soil moisture content and extreme precipitation
events. We recommend including additional discussion in the EIS to support the conclusion that baseline
conditions throughout the project area include zero risk of flood hazard.

Water Management Pond Impacts to Groundwater: The DEIS acknowledges that “impacts to
groundwater from the main WMP and open pit WMP would occur” (pg. 4.17-12) but provides little
detail regarding the extent and magnitude of the impacts to groundwater elevations and flow. We
recommend that the EIS include additional information regarding the potential impacts to groundwater
from the WMPs. In addition, we recommend clarifying the statement in the DEIS that “effects could
slightly exceed historic seasonal variation but would not extend beyond project component areas” with
regard to magnitude and extent of impacts to groundwater elevations, as well as clarifying how the
extent of impacts will be assessed beyond the component areas.

Private Groundwater Wells: The DEIS discloses the presence of 11 private groundwater wells within 0.5
miles of the pipeline infrastructure on the eastern side of Cook Inlet and provides a figure showing the
location of those wells. While Section 4.17 acknowledges that the horizontal directional drilling (HDD)-
installed pipeline would be expected to intersect aquifers used by these private wells, it does not address
the potential for impacts to water quality or quantity. We recommend that the EIS evaluate and explain
whether any hydrologic impacts are expected to affect private wells in the project vicinity and the plans
for adaptive management as well as community outreach and support for safe drinking water should a
pipeline failure occur.

Key Issues Summary, Table 4.17-1: We recommend that the uncertainty associated with the estimates to
changes in groundwater be included in the table or as a footnote, particularly since they may be
underestimated due to significant uncertainty identified in the groundwater model.

Surface Water Hydrology

Streamflow Changes: The DEIS (Section 4.16.3.1) states that streamflow predictions during operations
and closure may be subject to significant uncertainties due to underestimates of groundwater flow into
the pit. This could result in stream reaches that are not currently predicted to be impacted to be
impacted, due to the underestimation of groundwater flow to the pit. As discussed above (see our
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recommendations for the groundwater model), we recommend that the groundwater modeling be revised
based on higher inflows and that predicted changes to water balance, discharge volumes, and
streamflows be subsequently revised such that the EIS more accurately predicts the magnitude and
extent of streamflow impacts during mine operations, closure and post-closure.

Tables 4.16-2 and 4.16-4 provide estimates of the changes in average monthly streamflow during
operations at a SO percentile probability. We recommend providing summary tables in the EIS that
show the changes associated with low and high flows. The 5-year low, 10-year low, 5-year high, and 10-
year high flow information is provided in the cited reference, AECOM 2019b. The extent and magnitude
of changes in streamflow are important to characterize in Section 4.16 and are also important for the
subsequent sections that describe impacts to wetlands and aquatic resources (due, in part to these
streamflow changes). Because of the importance of this information, we recommend including the low
and high flow tables from AECOM 2019b in the EIS and/or Appendix K4.16 rather than in a reference
document. In addition, we recommend adding figures to the EIS that show the locations of the stream
reaches shown in Table 4.16-2, so that the geographic extent of streamflow changes are more fully
explained.

Operations Water Management: According to the DEIS, the average annual process water surplus
treated and discharged during maximum operations is estimated to be 29 cfs. We recommend further
discussing the uncertainty around this estimate, particularly given the significant uncertainty in open pit
water inflows (see Hydrologic Modelling comments, above). There are statements in the DEIS that the
treated water discharges will be managed to optimize downstream fish and aquatic habitats. We
recommend that the EIS provide a description of the system for managing treated water discharge and
assess its effectiveness at optimizing downstream habitats.

Design Criteria (Freeboard) for Water Management Structures: We recommend that the DEIS provide
numerical values related to the inflow design flood and freeboard in feet for the WMPs, SCPs and TSFs
(see Table 4.16-1) or otherwise show that these facilities are designed with adequate freeboard and
factors of safety, pertinent to both the Surface Water Hydrology and Geohazards (Section 4.15)
environmental consequences sections.

Water Extraction Impacts Along Transportation Corridor: The EIS would be strengthened by additional
evaluation of the potential effects from water extraction during construction and operation along the
transportation corridor. Both temporary and long-term water extraction has the potential to reduce
streamflow, alter wetland hydrology, and affect fish habitat. The DEIS, Chapter 2, provides a summary
of water extraction sites and estimated annual water use, along with the length and area of access roads
that would be constructed to extract the water. The specific locations of water extraction, the anticipated
rate of extraction, and years of use are provided in Appendix K2. Many water extraction sites are stated
to operate throughout the “life of mine” in Appendix K2, including four stream locations and five lake
locations under Alternative 1. We recommend that the EIS provide additional information and analysis
to further explain the amount of water available at each extraction site, in order to better support
conclusions regarding the effects of these water withdrawals on streamflow and fish habitat.
Furthermore, the discussion of effects resulting from water extraction is limited to those on waters that
contain anadromous fish. The DEIS states that “[p]ermit compliance would avoid the potential for
impacts from water withdrawal at streams” (pg. 4.16-30). We recommend that the EIS explain whether
anadromous fish are located at every water extraction site, and therefore whether this conclusion is
appropriate for every water extraction site. We further recommend that the EIS discuss the types of
measures that the permit would require to protect fish generally, including anadromous fish, and how
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impacts would be reduced using those measures. We recommend that for each extraction site, the DEIS
explain how much water, wetlands, and habitat are currently present (the baseline), and the potential for
impacts to streamflow, wetland hydrology, and fish habitat. We recommend that the analysis include
information about the specific water bodies where water extraction will occur, including more
information than a simple water resource categorization of “stream,” “lake,” or “pond,” and that the
analysis include a comparison of proposed water extraction to streamflow data collected from stream
gaging stations (Figures 3.16-4 and 3.16-15).

Amakdedori Port Design and Analysis of Nearshore Sediment Transport: The DEIS provides a cursory
discussion and analysis of coastal processes and does not include a coastal engineering assessment for
the Amakdedori Port location, nor an assessment of the prevailing littoral drift direction along the
shoreline in that area. The drivers and magnitude of shoreline sediment transport processes and sediment
sources are not discussed, nor are the long-term changes (erosion, accretion, substrate characteristics) to
the shoreline and associated resources (e.g., at the mouth of Amakdedori Creek). Statements in the DEIS
that no predominant littoral sediment transport nor alongshore currents exist at Amakdedori Port are
based on “historical and current photos of the coastline,” though the details, scope, and sufficiency of
this analysis are not provided. In addition, the document states that the shoreline is currently “in
equilibrium,” and that while some accumulation at the base of the causeway is inevitable, there are no
signs that such accumulation would be large or persistent. We recommend that the EIS more fully
explain the details and analysis supporting this statement.

Proposed construction of the Amakdedori Port marine facility (11 acres) includes an earthen access
causeway (500 feet wide x 1200 feet long) extending out to a marine jetty, located in water depth -15°
below mean lower low water (MLLW). The marine jetty (120 feet wide x 700 feet long) would continue
to extend into the Bay from there and would be a sheet pile cell structure filled with granular material.
Thus, the overall structure would extend perpendicular to the shoreline, almost 2000 feet into Cook Inlet
(see Figures 2-28 and 2-33), and would affect coastal processes in this area. Therefore, we recommend
conducting a coastal engineering analysis specific to the two marine port alternative locations to assess
the effects of the alternative port causeway/jetty structures on adjacent shorelines, sediment transport
processes, and associated resources. We recommend including the information in the EIS to further
support conclusions regarding potential impacts to nearshore sediment transport.

The Amakdedori Port description states that “dredging of the port site would not be required.” Required
navigable depths for fully loaded lightering barges and marine traffic other than tugs (12-foot draft) are
not provided, and there is currently no analysis to support the statement that maintenance dredging
would never be required at this site. The previously recommended coastal engineering analysis would
also provide a prediction of the frequency and potential volumes of sediment associated with any
maintenance dredging required for each alternative for decision makers and the public to consider. We
additionally recommend evaluating and disclosing the impacts to the immediate and adjacent shoreline
from the pile-supported causeway and jetty variant (Section 2.2.2.7 Action Alternative 1 — Pile-
Supported Dock Variant), as dense piling structures affect sediment transport.

Diamond Point Port Design and Analysis of Nearshore Sediment Transport: The DEIS lacks a sediment
transport assessment, and we have the same recommendations on this topic for the Diamond Point
alternative as for Amakdedori, although we note that the marine footprint is larger (14 acres), so impacts
may be greater. In addition, the DEIS analysis anticipates dredging a -20° MLLW channel (58 acres),
producing 650,000 cubic yards of dredged material. A portion of the material would be used for dock
construction, with the remainder of the material placed upland for disposal (see figures 2-52 and 2-53).
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The DEIS states that “[t]he frequency of required maintenance dredging is unknown but could be every
5 years.” There is no supporting documentation for this statement, nor for the size of upland disposal
areas anticipated to take initial and future volumes of maintenance dredged material. We reiterate our
recommendation for a more complete coastal engineering analysis to support these dredging and
disposal predictions. We also recommend evaluating and disclosing impacts to the immediate and
adjacent shoreline from the pile-supported causeway and jetty alternative (Section 2.2.3.6 Action
Alternative 2 — Pile-Supported Dock Variant), as dense piling structures affect sediment transport.

Alternative 3 — Concentrate Pipeline Variant: The DEIS (Section 4.16.5.5) concludes that the reduced
discharge from WTPs associated with this alternative could result in greater reduction in stream flows
than those described under Alternative 1. The significance of this reduction is not described. We
recommend that the magnitude, duration, and extent of this reduction in stream flows be described in the
EIS so that this alternative can be better compared to Alternative 1 and the other alternatives.

Summary of Key Surface Water Hydrology Issues: The key issues summary table (Table 4.16-5)
provides summaries of mean annual streamflow changes. We recommend also providing a summary of
changes due to extreme conditions (high and low flows) so that the magnitude and extent of streamflow
changes is fully summarized. In addition, some of the differences among the alternatives described in
the text are not provided in the key issues table (such as streamflow changes for the Alternative 3
concentrate pipeline variant) and we recommend that these be added to the table. We also recommend
summarizing the uncertainty associated with these flow estimates in the table.

Impacts of Future Potential Changes in Climate: In our scoping comments, the EPA recommended that
the EIS include a discussion of reasonably foreseeable effects that changes in the climate may have on
the proposed project and the project area, including its long-term infrastructure. To complement the
general discussion of climate change and its potential effects on aquatic resources in the DEIS, we
recommend projected changes in the type (e.g., snow vs. rain) and timing of precipitation be addressed.
Given the long closure and post-closure time periods that include management of the open pit and water
discharges in perpetuity, the Corps should consider whether projected changes in climate should be
evaluated for longer time frames than the few decades during which the mine is proposed to be
operational. The DEIS refers to Knight Piésold 2009, which summarized relevant literature regarding
likely changes to the climate in the mine region; we recommend that the relevant conclusions of that
study, updated by recent national assessments, be discussed in the EIS. Where projected changes could
notably exacerbate the environmental impacts of the project, we recommend that the EIS include more
robust discussion of those potential effects. This would include the EIS assessing the impacts on the
water balance and hydrology impacts of increased extreme precipitation events due to climate change.
The project appears to rely on water management pond freeboards and adaptive management to respond
to changes; however, an adaptive management plan is not provided, which makes it difficult to assess
the effectiveness of adaptive management. We recommend that an adaptive management plan be
prepared and provided in the EIS, and that it include the monitoring and specific measures to manage
and mitigate impacts that could result from changes in the climate around the mine region.

WATER QUALITY

Key issues with the analysis of impacts to water quality include: poor representativeness of the
geochemical dataset, lack of supporting information for many assumptions regarding the behavior of
leachate, need for additional information to assess the effectiveness of water treatment at closure,
incomplete detail to evaluate the effectiveness of seepage management, incomplete data quality
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assessment for background water quality data, lack of a modeling sensitivity and uncertainty analysis,
and incomplete analysis of water quality impacts in closure/post-closure phases. These issues may result
in underpredictions of the magnitude and extent of impacts to groundwater and surface water quality
which could result in exceedances of water quality standards. The following detailed comments describe
these key issues and provide recommendations for additional analysis to fully explain potential impacts
to water qualtiy. Additional comments on water quality are provided following our key comments.

Geochemical Sample Representativeness

The comments below describe the key issues with the representativeness of the geochemical dataset,
which include: the lack of a quantitative analysis to support representativeness; the limited geochemical
testing performed on tailings representative of the current metallurgical process; and the fact that
geochemical data utilized to characterize ore and waste rock includes many samples that were collected
from outside of the area of the proposed mine. Because this dataset forms the basis for the predicted
water and sediment quality impacts, bias in the geochemical dataset could result in water and sediment
quality predictions that are not representative of conditions during and after mining at the Pebble Project
site. We recommend that only ore and waste rock samples from within the current footprint of the
proposed mine and that only tailings samples that are representative of the current metallurgical process
be included in the geochemical dataset to support EIS water quality predictions.

Ore and Waste Rock Representativeness: In several locations, the DEIS mentions that the geochemical
dataset is representative of the different types of materials associated with the mine (e.g., Ch 3.18, pg.
3.18-2). However, quantitative analysis to support the conclusion regarding representativeness is not
included. We recommend that this be addressed by providing a table in the EIS that shows the
percentage of each ore type for the proposed mine and the percentage of samples that were used to
characterize each ore type. We also recommend that the number of samples used in the characterization
be similar to the percent abundance of the particular ore-type in order to more fully support the
conclusion regarding representativeness.

In Appendix K3.18, Table K3.18-3 shows a summary of the rock and tailings used in the geochemical
testing program. The above information could also be added to this table to support the conclusion. In
addition, we recommend that this table include information regarding the sedimentary and volcanic
origins of the materials associated with the mine, as well as the presence of hydrothermal alterations
zones within the different types of materials, since this information is important to understand the acid
generation potential of the different materials.

The geochemical data utilized in the DEIS includes many samples that were collected from outside of
the area of the proposed mine. The DEIS states that “data from both the PEZ and PWZ are used, and
when appropriate, combined to create a more robust dataset (SRK 2018f)” (pg. 3.18-3). The proposed
project includes mining only the west pit (PWZ); therefore, data obtained from outside the PWZ are not
representative of the conditions encountered in proposed project. As a result, the water and sediment
quality predictions (which utilized the data from both the PWZ and PEZ) are not representative of the
impacts associated with the proposed mine project.

The rationale for combining the PEZ and PWZ data is provided in the SRK 2018f reference, a draft
memorandum, which had the objective of performing a “high-level analysis comparing data from Pebble
East and West.” The draft memorandum uses five lines of evidence to support using the combined
dataset:
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1. The draft memorandum provides a general description of how the PWZ and PEZ have similar
geology. However, this analysis is non-quantitative and focuses on broad similarities as opposed
to discussing lateral variability in the geological units, variations in the depth of oxidation,
variations in the coverage of tertiary rocks, and variability in the sulfur and trace metals
concentrations. In the SRK 2011a document, Table 11-1 shows the Pebble Deposit Rock types
for the PEZ and PWZ. While this table shows that there are many similarities between the PWZ
and PEZ geology, there are also notable differences. For example, the PWZ has the following
rock types that are not present in PEZ: Quarternary Ferricrete, Pre-tertiary quartz monzonite
monzodiorite, gabbro, pyroxenite, igneous breccia, skarn, and felsite. Also, the PEZ has the
following rock types not present in PWZ: Tertiary Latite, siltstone, and volcaniclastic rocks.
Overall, despite high-level similarities in the geology of the PWZ and PEZ, there remain
significant differences when looking at more specific rock types and characteristics.

2. The draft memorandum states that the HCTs had 10 more samples from the PWZ than the PEZ
(36 compared to 26). However, there is no discussion of whether the results from the humidity
cell tests (HCTs) showed any significant differences.

3. The draft memorandum refers to Figure 11-27 in Chapter 11 of the SEBD which shows that there
is overlap in the graph of sulfide versus sulfate release in the PEZ and PWZ. However, this
analysis is based on a small dataset (n=36 samples) and only focuses on a single geochemical
parameter, sulfur.

4. The draft memorandum mentions that the barrel tests had more PWZ than PEZ rock in them.
However, this does not provide evidence that the leaching chemistry was not biased by the
addition of the PEZ material. In addition, the data from the barrel tests was not used to develop
the source term concentrations used for water quality modeling, and therefore these results are
disconnected to the predicted water quality impacts from the mine.

5. The draft memorandum mentions that the shake flask tests were from the PWZ. However, this is
a relatively small part of the geochemistry dataset, and, as with the barrel tests, the shake flask
data were not used directly in any of the water quality predictions models.

Overall, the SRK 2018f memo makes the case for combining the PEZ and PWZ data based on the
comparisons of very small datasets. Because there is a lot of variability in the geochemistry data,
comparisons of small datasets will be biased towards not being able to identify significant differences
between the two sample populations (i.e., the PWZ and the PEZ).

However, there is a much larger dataset of acid base accounting (ABA) results for both the PEZ and
PWZ in Appendix 11B of the PLP 2018a document (>1,000 samples). Due to its larger sample size, this
dataset is more well suited for addressing questions of similarities between the PEZ and PWZ. We
performed statistical t-test analyses on some of this data to determine if there were statistically different
concentrations between the PWZ and PEZ. Our results show that the PWZ samples had a significantly
lower pH than the PEZ (t-test assuming equal variance, t=7.76, df=1082, p<0.001: PWZ pH: 7.4+1.2;
PEZ: 8.0+1.5). The higher pH in the PEZ dataset suggests that combined PEZ and PWZ dataset would
underestimate the acid rock drainage (ARD) risk relative to using just the PWZ data. Similarly, analysis
of this dataset showed that the percent total sulfur and the percent sulfate were both significantly higher
in the PWZ than the PEZ (Sulfur PWZ: 2.6 = 1.9%; PEZ: 1.5 £3%; p<0.001, df=1082; Sulfate: PWZ:
0.06 £0.01%; PEZ: 0.04 £0.01%; df=1082, p<0.001). Again, these results show that the combined PEZ
and PWZ dataset would underestimate the ARD risk relative to using just the PWZ data. In addition, the
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concentration of arsenic in waste rock was significantly higher in the PWZ than the PEZ (PWS As: 45
+94 ppm, PEZ: 25435 ppm; p=0.004, df=554). These results indicate that the combined dataset would
predict lower arsenic concentration than if using just the PWZ. It is also worth noting that many of the
statistical tests between other metals/metalloids did not indicate that the PWZ samples were associated
with higher metal leaching or ARD risk. However, in the above examples, using the combined dataset
has the potential to underpredict the environmental impacts of the proposed mine for some parameters.
We recommend that the dataset most representative of the project (i.e., the PWZ data only) be used as a
basis for the impact assessment rather than the combined data set.

The DEIS and supporting documents focus on explaining the similarities in the PEZ and PWZ dataset
(which is not entirely supportable based on the given information); however, the specific benefit of
including many samples collected from outside of the proposed mine area is not established. We
recommend that all PEZ data be removed from the analysis and the characterization of the impacts of
the mine include only data from the PWZ, which is a more scientifically accurate approach.
Alternatively, the Corps should further explain why this approach was adequate.

If the EIS analysis continues to rely on the combined dataset, we recommend providing a statistical
analysis that supports this approach and that the EIS describe any limitations or influences on modeling
and the conclusions made in the EIS based on use of this combined data. We also recommend that the
EIS discuss limitations on statements and conclusions associated with variability in the data analysis
(i.e., how variability affects modeling output and how that affects water quality predictions and
conclusions).

Tailings Representativeness: The DEIS states that “limited geochemical testing has been performed on
the representative concentrate because possible designs for metallurgical processes are still at an
investigative stage” (pg. 3.18-3). Because the characteristics of the tailings appear to be different from
the ones used in the geochemical testing, the predictions may not be representative of the actual water
quality. The tailings supernatant data used to represent tailings water quality is based on tailings
produced via flotation and “gold plant tails” (Appendix K4.18). We assume “gold plant tails” means
cyanide leach tailings, although we recommend that this be clarified in the EIS. Since the current project
processing flowsheet does not include a gold plant, these samples may not be representative of the
tailings at the mine site. We recommend that metallurgical processes be established prior to conducting
the geochemical analysis, such that representative information can be included in the EIS. We
recommend that gold plant tails samples be removed from the data used to represent tailings water
quality or that further discussion be provided in the EIS that explains the variability and uncertainty
around the tailings water quality estimates due to inclusion of this data. In addition, there should be
information included on how the grain size of the tailings relates to the grain size of the material used in
the HCTs because this can be an important variable affecting the release of metals/metalloids.

Metal/Metalloid Mobilization and Behavior of Leachate

We recommend that the DEIS expand its consideration of several important aspects of leachate
behavior, including the potential for metal/metalloid mobilization. The distinctions between PAG and
non-PAG materials in the DEIS do not appear to be conservative estimates, metal/metalloid mobilization
under neutral pH conditions has not been fully considered, the DEIS appears to underestimate
metal/metalloid whole water concentrations, and differences in selenium, mercury, and chromium
speciation are not fully considered. These issues impact the accuracy of the impact analysis and appears
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to underestimate those impacts. Our detailed technical comments regarding these key water quality
issues and recommendations follow.

Distinctions Between PAG and Non-PAG Materials: It appears that the distinctions between PAG and
non-PAG materials are not conservative and could result in unanticipated water quality impacts. This is
important because mine materials are managed differently depending on whether they are PAG or are
non-PAG. Material determined in the DEIS to be non-PAG could leach metals/metalloids at elevated
concentrations and impact water quality. The DEIS states: “During mining, rock materials will be
assessed using the block model to determine whether the mined rocks are PAG or non-PAG, and
whether the mined material would be processed and disposed as tailings, or not processed and set aside
as waste rock” (pg. 3.18-5); and, “The ABA and humidity cell data indicate that PAG and non-PAG
rocks can be distinguished using an NP/AP ratio of 1.4 (PLP 2018a), and are applicable to pre-Tertiary,
Tertiary, and overburden materials.” (pg. 3.18-3)

Although not specifically stated in the main text of the DEIS, we assume that the site-specific value of
neutralizing potential to acid producing (NP/AP) ratio value of 1.4 would be used to segregate PAG
from non-PAG materials. We reviewed the referenced document (PLP 2018a), specifically Section
11.7.1.3.1, and the derivation of the 1.4 value is not explained. The text references Figure 11-28, which
shows a plot of NP/AP versus sulfate release, but this plot does not show specifically how the 1.4 value
was derived. We recommend that the rationale for the 1.4 ratio and description of how it was calculated
be described in the EIS.

Elsewhere in the supporting documents of the DEIS, a more conservative ratio value of 2 is used to
indicate where the materials have uncertain acid generating potential (e.g., Figure K3.18-2 and pg. 11-9
of the EBD). Ratio values larger than 2 have also been proposed for other mine sites to provide a more
conservative approach to distinguishing PAG from non-PAG. For example, the EPA’s 1994 document,
Acid Mine Drainage Prediction, states that, “[ W]hen the ratio of a sample's neutralization potential and
acid production potential is greater than 3:1, experience indicates that there is lower risk for acid
drainage to develop (Brodie et al. 1991). For ratios between 3:1 and 1:1, referred to as the zone of
uncertainty, additional kinetic testing is usually recommended.”

There are several factors that can affect the calculation of NP/AP ratios and result in biased calculations.
Uncertainties associated with these different variables is one reason why more conservative ratios (such
as 2 or 3) are often used to differentiate PAG from non-PAG. Because the DEIS is using a relatively low
NP/AP ratio of 1.4, we recommend that it is important that the EIS address the multiple factors that can
potentially result in biased ratios. For example, in the discussion of NP/AP ratios, we recommend that
the EIS provide information on the presence of non-pyrite sulfide minerals, the presence of acid-
producing minerals other than sulfides, the presence of carbonate minerals that do not produce
alkalinity, and the presence of non-carbonate minerals that can buffer acidity (e.g., chlorite, biotite). In
addition, the PLP 2011 supporting document indicates that both the Sobek and the modified Sobek
methods were used for the estimation of the neutralizing potential (NP). The modified Sobek method is
preferred for the determination of PAG material because it is less likely to overestimate neutralizing
capacity. We recommend that the EIS clarify whether data from both these types of tests were used in
the calculations or just the more conservative modifided Sobek data were used.

Distinctions Between Metal Leaching and Non-Metal Leaching Materials: The DEIS assumes that mine
materials with NP/AP ratios >1.4 are non-PAG, have less risk of metal leaching and will be handled
differently at the mine site compared to PAG materials. We recommend that the Corps evaluate whether
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the NP/AP ratio of 1.4 is a good predictor of lower metal concentrations and explain the determination
in the EIS. To address this, we analyzed the data in SRK 2011a, Table 11-10, to determine whether there
were significantly lower metal concentrations associated with samples with NP/AP ratios of >1.4 for
several elements (As, Cu, Hg, Pb, Se, and Zn). For As, Hg, Pb and Zn, there was no significant
difference in concentrations depending on whether the ratio was greater or less than 1.4:

e Arsenic NP/AP >1.4: 63 £63 mg/kg; As NP/AP <1.4: 140 £241mg/kg, t-test p-value: 0.34,

df=28;

e Mercury NP/AP >1.4: 0.10 +.26 mg/kg; Hg NP/AP <1.4: 0.20 £0.07 mg/kg, t-test p-value: 0.25,
df=28;

e Lead NP/AP >1.4: 17 £.11 mg/kg; Pb NP/AP <1.4: 11 +£12 mg/kg, t-test p-value: 0.24, df=28;
and,

e Zinc NP/AP >1.4: 4.4 £2.9 mg/kg; Zn NP/AP <1.4: 4.3 £3.3 mg/kg, t-test p-value: 0.94, df=28;

Only copper and selenium showed significantly higher concentrations when the NP/AP ratio was <1.4.
Our analysis shows that the NP/AP ratio of 1.4 is not a good predictor of metal concentrations and may
not correctly identify materials that have the potential for elevated metal leaching. We recommend that
either a more conservative ratio value (such as 2 or 3) be used to differentiate PAG from non-PAG
material or that the rationale for the 1.4 ratio value be better explained in the EIS to demonstrate
protection of water quality.

Use of Dissolved/Filtered Water Concentrations: The water quality predictions in the DEIS are based on
dissolved/filtered water concentrations for metals parameters and these lower numbers are compared to
State of Alaska water quality standards that are based on whole water concentrations. Our assessment of
the information provided in the DEIS and supporting technical documentation indicates that the water
quality predictions that are based only on dissolved metals concentrations can result in an
underestimation of the metal/metalloid whole water concentrations and a biased comparison to WQS.
We recommend that whole water concentrations be used instead or that the EIS further explain why the
current analysis is sufficient as discussed below.

Chapter 3.18 p 3.18-4 of the DEIS states that “[e]lement release rates determined from kinetic tests,
which were performed on both filtered and unfiltered samples, were mainly a function of leachate pH
rather than the element content of the samples (SRK 2011a).” While it is correct that the barrel tests
analyzed dissolved and whole water fractions, the other kinetic tests (HCTs, the saturated column tests,
and the stored bag tests) did not perform that analysis. Most importantly, the HCTs release rates were
used in generating the source term element releases rates that were incorporated into the water quality
modeling. The results from the barrel tests do not appear to be directly used in the water quality
modeling and the distinctions between the dissolved and whole water concentrations obtained from
these tests is not discussed or analyzed in the DEIS or supporting documents.

The SRK 2018 document, Geochemical Source Terms for Water Treatment Planning, (SRK 2018a)
states that the modeling source terms were developed based on dissolved concentrations and that this is a
limitation of their use in predictive water quality modeling. SRK 2011a, Appendix 11J includes a table
that provides whole water and filtered water concentrations from the barrel tests. Doing a statistical
paired t-test for the whole water and filtered water shows that for some metals the whole water values
are significantly higher. For example, the whole water aluminum concentrations were 29 percent higher
than the filtered concentrations (p<0.001); the whole water iron concentrations were 17 percent higher
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(p=0.001) and the whole water mercury concentrations were 79 percent higher (p<0.001). These results
indicate that water quality predictions included in the DEIS based only on dissolved metals
concentrations are underestimating the whole water concentrations. We recommend that the ratios of
whole water to filtered water from the barrel tests be used in the EIS to estimate the whole water
concentrations from the dissolved values that are provided by the model.

Metal/Metalloid Mobilization Under Neutral pH Conditions: We recommend that the EIS analyze the
potential impacts from metal/metalloid mobilization under neutral pH conditions. As stated in the DEIS:
“metalloids such as arsenic, molybdenum, and selenium, and salts such as sulfate, can be released into
the environment even if the water draining the rock has a neutral or basic pH” (pg. 3.18-3); and, “[F]or
some elements (arsenic, molybdenum, and selenium), release can be environmentally significant under
neutral pH conditions, as described in SRK (2011a)” (3.18-4). Because determinations regarding how a
material will be handled (i.e., whether it can be used for road construction, etc.) will be based on
whether it is PAG or non-PAG, there is the potential that non-PAG materials could become sources of
some metals/metalloids leached under neutral pH conditions. We recommend that the EIS consider this
potential when discussing non-PAG material to determine if there are elevated concentrations of
metals/metalloids that could be mobilized under neutral pH conditions. This is particularly important for
areas where the runoff from these materials would not be captured by any water treatment facility.

Influence of Bulk Metal Concentrations Versus pH on Leaching Rates: Statements in the DEIS indicate
that the leachate pH is a more important variable than the element content of the mine material for
predicting water quality impacts. This assumption does not appear to be supported by statistical analysis
and could result in an underestimation of water quality impacts from materials with elevated
metal/metalloid concentrations but lower acid generating potential. The DEIS states, “Element release
rates determined from kinetic tests, which were performed on both filtered and unfiltered samples, were
mainly a function of leachate pH rather than the element content of the samples (SRK 2011a). Leaching
of copper accelerated as pH decreased; therefore, the potential for metal release is linked to the potential
for acid generation, and ABA data can be used to assess the potential for copper leaching.” (pg. 3.18-4)

A review of SRK 2011a shows that this statement is based on information in Figure 11-55 and 11-56 as
well as Table 11-43, each of which are discussed in more detail below:

e Figure 11-55: This figure shows the copper (Cu) release rate plotted as a function of the total Cu
content. In the figure, the highest release rates are associated with samples with pH<6; however,
these samples are also associated with the highest bulk phase Cu concentrations. The figure and
associated text do not provide any statistical analysis to support the statement that the pH is a
larger driver of the Cu in leachate compared to the Cu content of the bulk material;

e The DEIS, and supporting document SRK 2011a, do not provide a table where the pH values
associated with the element release rates are provided, and as such, it is not possible for
reviewers of the EIS to perform the statistical analysis necessary to determine the relative
importance of pH versus bulk phase element concentrations. In lieu of having that information,
the EPA extracted/estimated data from Figure 11-55 using a web plot digitizer and performed a
simple linear regression analysis between the bulk Cu concentration and the release rate. The
results of this analysis showed a highly significant relationship (p=0.00001). While this analysis
does not show that the bulk concentrations are a larger driver than pH in the Cu release rates
(that would require multivariate analysis), it clearly shows that the bulk concentrations are an
important factor affecting the Cu release rates;
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e Figure 11-56: This figure provides similar information as 11-55 mentioned above, but instead
focuses on Arsenic (As). Based on our visual assessment of the information included in this
graph, the figure does not provide enough information to support the original statement in the
DEIS regarding the importance of pH;

e Table 11-43. This table provides the summary information on the relationship between bulk
concentrations and leaching rates. In the table, the correlation coefficients are presented for
specific pH ranges (pH<3, pH<6 and pH>6). When the DEIS discusses leaching rates at neutral
pH conditions, we presume that the discussion refers to leaching at pH>6, although we
recommend that this point be clarified. Because rainwater pH is ~5, we recommend that the data
be consolidated into categories of pH values less than and greater than 5, as this split is more
relevant to field conditions at the mine site. Because the analysis in the DEIS relies on the
assumption that non-acid generating conditions would occur at a pH of 6, the DEIS might be
underestimating element leaching when exposed to rain water;

e Table 11-43 does not provide information on whether the correlations are significant, or the
sample size associated with the analysis. These are both important pieces of information to
include for the interpretation of the data in the table; and

e In Table 11-43, most elements have higher correlation coefficients at higher pH values (<6)
relative to lower pH values (<3). Examples of this include the following elements: Al, As, Ba,
Be, Bi, Ca, Cd, Co, Cr, Fe, Mn, Ni, Pb, Sb, and Se. Examples showing that the best correlation
occurred at pH<3 include: Cu, Hg, K, Mg, Mo, and Zn. The text in SRK 201 1a states, “For the
acid leachates, some stronger correlations were observed, particularly in the case of the very
acidic leachates (pH less than 3).” However, there were 15 elements that had higher correlations
at pH<6 than at pH<3, and there were only six elements where the correlation was stronger when
pH<3. As such, we recommend that the EIS include additional data to support this statement, as
well as to support the statement in the DEIS regarding the importance of pH over bulk element
concentrations in driving element leaching.

The multivariate component to element release rates is acknowledged on pg. 11-55 in the SRK 2011a
document, which states that “[1]t is possible that the pH effect is masking any relationship that might
have been present between the metal release rates and the bulk composition.” In summary, we
recommend that multivariate statistical analysis be used to determine the relative influence of bulk metal
concentrations versus pH on leaching rates. Alternatively, the Corps should further explain why its
existing analysis is sufficient.

Timeframe for the Development of Acidic Conditions: The timeframe predicted for the development of
acidic conditions may be underestimated and future mine expansion activities may delay the aqueous
storage of PAG materials and result in some materials becoming acid generating and having higher
metal/metalloid leaching rates than are predicted in the DEIS. The DEIS states that “[p]aste pH results
for aged rock cores stored at the site suggest that acidification may be delayed up to 40 years for 95
percent of the pre-Tertiary mineralized rock (SRK 2011a). Given differences in the test conditions,
laboratory and field tests suggest that oxidized pre-Tertiary mineralized rock may take up to several
decades for acidification to occur.” (pg. 3.18-3). In reviewing the SRK 2011a document, it is not clear
whether the rock cores were aged intact or crushed. If they were relatively intact, the greatly reduced
surface area would limit the oxidation rate and these rates/time frames would be much longer than if the
test was performed on crushed material, which may be more representative of actual site conditions. We
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recommend that the EIS provide additional information regarding the grain size of the aged rock cores
and how this would impact the acid rock drainage ARD timeframe.

The SRK 2011a reference also states that, “ARD generation under site conditions is at least a decade to
several decades,” and PLP 2018a states that, “Under field conditions, onset of acid generation is
expected to be delayed by at least two decades.” We recommend verifying which reference accurately
reflects anticipated onset of acidic conditions in the waste storage areas and updating the information in
the EIS.

Metal/Metalloid Speciation: Differences in selenium, mercury, and chromium speciation are not
discussed in the DEIS. These metal/metalloids have different toxicological properties depending on their
speciation, which we recommend be taken into consideration when determining the impacts of releases
into the environment.

e For selenium, there is potential for the WTP to alter selenium speciation and potentially increase
its toxicity. This is particularly important because the Se levels leaving the WTP are expected to
be 5 pg/L, which is the concentration value of the water quality standard (Table B1.3 in Knight
Pi¢sold 2018a). From the dust deposition estimates, the Se concentrations in water are expected
to increase by 0.65 percent (considered to be an underprediction and specifically discussed
elsewhere in our comments). While this increase is relatively small, if the increase in Se
concentration is added to the Sug/L Se that is leaving the treatment plant, this could result in an
exceedance of the Sug/L surface water quality standard for Se; though there would be dilution
occurring downstream which could lower this concentration. We recommend that the Se in the
effluent from the WTP be further reduced through treatment methods available, to ensure that
surface water quality standards are met when taking into consideration the additional Se inputs
from fugitive dust deposition. Otherwise, the combined impacts of the project could result in an
exceedance of water quality standards and violations of the CWA. If the WTP design and
treatment process is not reconsidered, then we recommend that the EIS explain that it is known
that the water quality standards for selenium could be exceeded.

e For mercury, there is potential for the formation of methylmercury (MeHg). MeHg is the more
toxic and bioaccumulative form of Hg that can be produced under anoxic conditions and is
associated with the activity of sulfate reducing bacteria. Appendix K4.18 states that, “PitMod
predicts that the pit lake will become thermally and chemically stratified after about closure
years 25 to 30 (Lorax Environmental 2018)” (pg. K4.18-40). The anoxic water in the stratified
pit lake would provide good conditions for Hg methylation, and MeHg production could be quite
large because of the high Hg concentrations in the pit lake (median concentrations predicted to
be 113 ng/L) and sulfate concentrations >1,000 mg/L. While the pit lake water will be treated to
meet water quality standards prior to discharge, the water treatment focuses on reducing
inorganic Hg ion concentrations which have a +2 charge, whereas MeHg has a +1 charge. This
difference in speciation may decrease the efficiency of the treatment facility to reduce its Hg
concentrations. We recommend that information be added to the EIS that addresses Hg
speciation, specifically as it applies to MeHg production.

Table B1.3, in Knight Piésold 2018a, shows that the predicted WTP outflow concentration of
sulfate would be 151 mg/L. While this concentration is below the sulfate water quality standard,
at 250 mg/L, it is an order of magnitude above the existing condition concentrations in the
receiving water bodies. This large addition of sulfate could stimulate Hg methylation
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downstream of the mine. Studies have shown that the addition of sulfate can increase MeHg
production rates, even when the inorganic Hg concentrations have remained constant (Branfireun
etal., 2001; Wasik et al., 2012). We recommend that the EIS address the potential for
downstream MeHg production as a result of increased sulfate loading and also identify options to
further reduce sulfate releases from the WTP.

The temperature corrections applied to the HCT release rates may underestimate leaching rates
encountered at the mine site. For example, SRK 2018a states that, “The rate of accumulation of this load
is indicated by weathering rates (on a mass basis) determined in humidity cells corrected for lower site
temperatures and lower particle surface areas.” Use of an annual average air temperature could
underestimate the weathering rates because the subsurface temperature within the waste rock/tailings
and under snow cover will be significantly warmer than the air temperature. We recommend that the EIS
include information on the site temperature that was used for this correction to confirm accuracy of the
leaching rate estimates.

Water Quality Modeling
Our key issues related to the accuracy of the water quality modeling are detailed in the comments below.

Sensitivity and Uncertainty Analysis: A sensitivity and uncertainty analysis is the standard practice in
the majority of major mine project EISs. This is important for identifying which input parameters are the
most influential on the model outputs, in identifying the impact of how uncertainties in model input
parameters would affect the outputs, and in establishing confidence in the model results. We recommend
that a sensitivity and uncertainty analysis of the water quality modeling be conducted consistent with
EPA guidance on environmental modeling (see reference under “Hydrologic Modeling” above). One
particularly important area to be addressed by the uncertainty analysis is the related unknowns
associated with the geochemical sample representativeness (see our comments on that topic, above). We
recommend that uncertainty related to geochemical information be included in the modeling analysis by
applying a range of values that could be the upper and lower end of potential concentrations.

For the source term chemistry, the upper 95th percentile of the data are utilized to provide a conservative
estimate of water quality concentrations (Appendix K4.18, pg. 4.18-40). However, there are model
components that are not based on source term concentrations that can also impact the model outputs
(e.g., temperatures, infiltration rates, porosity, etc.). We recommend that the variability in these other
model components be included in a sensitivity and uncertainty analysis and the information included in
the EIS.

The water quality modeling included several assumptions, such as steady state, complete mixing, and no
reactivity or degradation occurring. We recommend that the EIS include a discussion of the limitations
of the model predictions and limitations of the subsequent use of the predicted data (pit, water treatment,
etc.) during operations and closure, resulting from these assumptions.

Use of 95th Percentile of the Source Term Concentrations: As mentioned above, in lieu of performing
sensitivity and uncertainty analysis, the DEIS states that model results are expected to be
conservative/protective because they utilize the 95" percentile of the source term concentrations
(Appendix K4.18, pg. K4.18-14). However, SRK 2018a, the document that describes the source term
calculations, states that “[w]here the mean would be considered the best representation of the most likely
condition and extreme low and high values will offset each other, the input was calculated as the upper
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95% confidence limit on the mean (i.e., representing the statistical uncertainty on the mean).” There is
an important difference between using the 95th percentile of all the data versus using the 95%
confidence limit of the mean, with the latter being significantly less conservative. If the model is going
to rely on using 95th percentile data, we recommend that this be used on the entire dataset, i.e., not only
on the mean value, to provide a more conservative estimate of the potential water quality impacts from
the Pebble Project.

The SRK 2018a source term document states that, “[r]elease rates per week (mg/kg/week) are calculated
for each parameter for each week, based on the concentration (mg/L), leachate volume recovered
(L/week) and mass of the sample (kg). 95th percentile rates are calculated separately for each major rock
type category and grouped by pH of the leachate.” We note that separate source terms were developed
for ~15 different types of material based on data from ~100 HCTs. If we understand correctly how these
calculations were made, that would mean that, on average, seven HCT results would be available for
each of the different types of material tested. Seven results represent a small sample size from which to
develop a 95% confidence interval. We understand that the 95th percentile is used in the DEIS to infer a
degree of conservativism in the dataset, however, we do not recommend basing an EIS impact analysis
on the 95% confidence intervals of datasets with very small sample sizes. The variability in the data
from a few samples may not be representative of the full range of variability encountered at the mine
site, and therefore, the 95% confidence interval may not provide estimates with a high level of certainty
to support the water quality predictions.

Source Term Concentrations: It appears that the source term concentrations used in the water quality
model predictions underestimate the magnitude of the water quality impacts. For example, SRK 2018a
states that “[t]he average rate following the end of the flush is calculated for each test.” By excluding the
first flush of elevated metal/metalloid concentrations in the source term calculations, the modeled water
quality concentrations during mine operations are underestimated. While the first flush effect may be
temporally isolated for a given sample of rock, at an active mine site, fresh rock/ore is being generated
daily. As such, the first flush effect considered to be a temporally isolated event in the HCTs will
continue throughout mining operations, as new material is regularly exposed to water. While the
percentage of material experiencing the first flush effect at the mine site decreases over the course of the
mine life, the complete removal of these initial elevated concentrations from the modeling exercises
likely will result in an underestimation of the actual water quality impacts. Therefore, we recommend
that water quality modeling include the first flush effect in the source term calculations. Alternatively,
the Corps should explain why its existing analysis is sufficient.

Use of Predicted pH: The pH was not modeled for any of the water sources previously modeled by
GoldSim, however the DEIS pH is reported as “predicted” in the DEIS. Pg. K4.18-45: “PHREEQC
predicts that the pit lake surface water would have slightly basic pH (7.6 to 8.2) within discharge limits.”
Lorax Environmental 2018 states that, “Source terms used in the pit lake model were obtained from KP
(2018) [Knight Piésold 2018d, closure water management plan], SRK (2018) [SRK 2018a, source term
memo] and HDR (2018) [HDR 2018a, Pebble Base-Case Water Treatment Plant Engineering
Revision].” It also states that input data were from the Year 15 data from KP, which corresponds to
Closure Phase 1. Knight Piésold 2018d states that, “pH was not modeled”, and there are no entries for
pH in Table B2.1 for Closure Phase 1. HDR 2018a includes a footnote on the results table that input
came from the Knight Piésold 2018a (operations water management plan), which provides pH values of
“7 to 8” for all sources, but has a footnote that, “pH was not modeled and pH values are based on the
range of pH source terms provided by SRK (dated 20 June 2018).” Additionally, the SRK source term
document (the input for the GoldSim modeling that gave output used by PitMod) states that pyritic
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tailings were considered non-reactive due to saturated conditions. We note that those are not the
conditions that would exist at the start of the pit filling with water, since material would be moved over
several years and be exposed to atmospheric oxygen before the pit would reach saturated conditions.
Finally, pit lake water quality predictions for all metals are summarized in Table K4.18-7 and Table
K4.18-8 for Closure Phases 1 and 2, respectively. These tables also have footnotes stating that pH was
not modeled. If the pit lake modeling (PitMod) used the seven to eight values from Knight Piésold
2018a (via HDR 2018a) for pH as input to the model, the pH output may be invalid because pH was not
modeled to be used as input to PitMod. On page 4.18-12, the DEIS states that the pit water is expected
to initially be acidic, so it is important to explain what pH value was used as input to PitMod.

We recommend removing the word “predicted” from the EIS discussion on pH, where modeling did not
occur, and/or that the EIS clarify that pH was not predicted based on modeling. We also recommend
explaining why pH was not modeled in GoldSim, since pH is a parameter that controls geochemical
reactions. It may be that pH is not as important for the water treatment plant influents, since the pH
likely would be assessed at the time of treatment to ensure proper dosing of chemicals; however, we
recommend that it is important to understand the actual pH and speciation of metals/metalloids/non-
metals in the mine site water reporting to the TSFs and the concentrations that might be expected to
occur in the overlying pit water and tailings pore water that may be released accidentally through a
failure or through seepage that escapes capture.

We recommend that the EIS also provide the value of pH used for input to the pit model, include support
for statements regarding pH of the pit water, and discuss limitations on discussions and conclusions
made based on use of the non-modeled pH. We also recommend that the EIS discuss limitations of using
an assumed pH instead of a modeled pH, with respect to water treatment and water quality in seepage or
from potential releases from storage facilities (TSFs and ponds) and on potential impacts from releases
and management of materials.

Water Management and Treatment and Water Quality Impacts

Operations Water Treatment Plant Performance and Impacts: Regarding the operations WTPs (WTP #1
and #2), the DEIS states, “Based on an independent review of the WTP source terms and processes
(Appendix K4.18, AECOM 2018i), discharge water from both WTPs is currently expected to meet
ADEC criteria...” (pg 4.18-4). However, the independent review (AECOM 20181) specifically did not
conclude that WTP #2 is expected to meet the State of Alaska water quality standards. Instead it
recommended additional investigation and mitigation measures and/or development of improved
management processes to provide confidence that salt and selenium are properly sequestered and
stabilized for long-term management in the solid form, and to ensure that WTP performance will meet
treatment goals.

We recommend including a full discussion of the issues identified in AECOM 2018i regarding the
potential for salt and selenium build up. The DEIS indicates that these issues “may” require further
investigation as design progresses and/or as a long-term adaptive management strategy (pg 4.18-5). We
recommend that language in the EIS accurately represent the AECOM 2018i reference document and
the importance of the issues and recommendations of the independent review by deleting the term
“may” and discussing the previously recommended additional investigation and appropriate up-front
WTP design.
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We recommend that PLP conduct the additional investigation recommended in AECOM’s independent
review and, based on the investigation, provide a revised design plan for WTP #2 that acknowledges and
responds to the potential for salt and selenium buildup by describing what specifically will be done to
either prevent it or to treat the higher total dissolved solids (TDS) and selenium levels in order to meet
surface water quality standards. Whereas the DEIS states that more treatment units would be added, the
EIS would be strengthened by describing the specific water treatment processes proposed, the flows and
concentrations for which they would be designed to manage and the predicted effluent quality under
average and high flow conditions. If this information is not provided in an updated project description
and water management plan, then we recommend that the EIS base its water quality impact analysis on
what is proposed, which is a WTP (WTP #2) with uncertain effectiveness, based on AECOMs
independent review.

Closure Water Treatment Plant Performance and Impacts: It appears that the DEIS mischaracterizes the
results of an independent review conducted by AECOM of the closure WTP process and the ability of
the water treatment plant to meet water treatment goals and water quality standards and we recommend
that the EIS clarify this issue, as discussed below.

Regarding closure WTP #3, AECOM’s independent review referenced in the DEIS concluded that,
“Insufficient information on WTP #3 design and process is currently available to assess effectiveness.”
The DEIS Appendix K4.18 states, “Water quality of the discharge from the open pit WTP is the subject
of ongoing engineering analysis (PLP 2061-RFI 106)” (pg. K4.18-52). The DEIS concludes in Chapter
4.18 that “[i]n terms of magnitude and extent, the treated water would be discharged to the environment
downstream of the mine site in Frying Pan Lake” (pg 4.18-13), and “[p]it lake water quality would
exceed standards but would be pumped to maintain operational levels and treated prior to being
discharged to the environment.” (pg. 4.18-32). The DEIS does not specifically state that the treated
water discharge would meet surface water quality standards, and does not reflect the conclusion of the
independent analysis that information is currently insufficient to assess the effectiveness of the WTP #3
design and process.

We recommend that the Corps further supplement the information available in the DEIS to assess the
effectiveness of water treatment at closure, because at present it appears to be a data gap. Currently, the
impacts to surface water quality at closure from the WTP discharges cannot be assessed. We recommend
that: 1) PLP develop a robust design for WTP #3 that will ensure that the discharge of the treated open
pit water meets water quality criteria under the CWA and the State of Alaska water quality standards,
and that PLP include the revised WTP #3 design and process in an updated project description, plan of
operations or water management plan; and, 2) the Corps independently review, analyze and explain in
the EIS that the revised WTP #3 design will result in discharges such that surface water quality
standards will be met at mine closure. The DEIS does not currently include a flowsheet of the closure
water treatment process and we recommend that be provided. Alternatively, we recommend that the EIS
explain why its existing analysis is sufficient to support a conclusion that treated water discharged from
WTP #3 will meet water quality standards at closure.

Bulk TSF Seepage Closure Water Treatment: The DEIS states that seepage water from the bulk tailings
TSF embankment would be collected and treated until treatment is no longer necessary, anticipated after
closure year 50 (Section 4.18.3.1). However, the reference for this statement (Knight Piésold 2018d)
indicates that TSF seepage will require treatment over the long term. We recommend that the conflicting
statements regarding how long seepage water will require treatment be addressed in the EIS to clarify
the Pebble Project impacts on water quality.
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Characterization of the Extent of Groundwater Contamination: As mentioned previously in this
enclosure, the DEIS states that all seepage would be captured, however, there is no design information
supplied regarding the seepage collection and monitoring well/pumpback system to support this
conclusion. We recommend that such design information be analyzed in the EIS.

In addition, we recommend that the EIS include additional details to support the characterization of the
lateral and vertical extent of groundwater contamination to both shallow and deep groundwater from the
mine site features during mine operations, closure and post-closure. The groundwater model predicts
that contact water that leaks through the WMP liner to shallow groundwater would migrate about two
miles, unless it is captured by foundation drains and the monitoring well/pumpback system (Appendix
K4.17). We recommend that figures be added that depict the lateral and vertical extent of groundwater
contamination for constituents that exceed standards in shallow and deep groundwater from the bulk
TSF, pyritic TSF, and WMP so that the extent of groundwater impacts are more fully explained. This
information is routinely provided in mining EISs to show the magnitude and extent of groundwater
impacts

The DEIS states that “groundwater quality beneath the NFK west and NFK east drainages in the
immediate vicinity of the mine site would be impacted during operations but would be expected to
improve in the decades after mine closure” (pg. 4.18-18). To support this statement, we recommend that
the EIS include additional information on the magnitude of potential groundwater quality impacts at
closure (including a figure that depicts geographic extent of the impacts, see our earlier comment above)
and how groundwater quality is expected to improve over time.

Bulk TSF Seepage Closure Water Treatment: The DEIS states that seepage water from the bulk tailings
TSF embankment would be collected and treated until treatment is no longer necessary, anticipated after
closure year 50 (Section 4.18.3.1). However, the reference for this statement (Knight Piésold 2018d)
indicates that TSF seepage will require treatment over the long term. We recommend that the conflicting
statements regarding how long seepage water will require treatment be addressed in the EIS to clarify
the Pebble Project impacts on water quality.

Adaptive Management and Monitoring at Closure: The DEIS states that “[i]f monitoring shows that
water quality is not improving during the post-closure period, additional remedies would be
implemented to treat the impacted groundwater, as needed.” (pg 4.18-18). However, since monitoring
and adaptive management plans have not been provided for review, we currently cannot determine
whether the monitoring and additional remedies would be successful. We recommend that monitoring
and adaptive management plans be provided so that potential environmental impacts can be more fully
analyzed and explained.

Characterization of Existing Water Quality Conditions

Characterization of Existing Water Quality Variability and Trends: Approaches used in the DEIS for
combining baseline water and sediment quality data over space and time do not appear to accurately
represent the variability in baseline conditions. This may lead to inaccuracies in predicting the
magnitude of potential impacts on ecologically important streams, wetlands, lakes, and ponds and the
fishery areas they support from the Pebble Project. In the DEIS, mean surface water concentrations are
presented as the means for all samples taken over all years within a given water body; the mean
groundwater concentrations are presented as all samples taken over time in all wells within a given area;
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and sediment concentrations are stated as being means of each sampling location’s means, also
appearing to be over all time. This approach does not appear to account for seasonal and spatial trends
expected in surface water and sediment concentration data. Surface water concentration trends are
especially important for fish because their life-cycles are dependent on time, space and water quality
within the watersheds. Trends in concentration data also may exist in groundwater (especially shallow
groundwater) and in sediment in deeper water bodies, but may be of a lesser magnitude than in riverine
systems.

We recommend that the EIS provide an assessment (i.e., quantitative results of statistical testing) that
further supports the approach taken of combining data over space and time to calculate means (for
groundwater, surface water, and sediment) and demonstrates that it is a scientifically valid approach. If
this approach to calculating means is not supported by the assessment results, we recommend that the
affected environment analyses be revised to better represent the temporal (seasonal) and spatial water
and sediment chemistry. In addition, we recommend that the environmental consequences analysis be
revised to more accurately predict potential changes to those conditions. We also recommend providing
a discussion of the limitations on conclusions made regarding background water and sediment quality
and impacts (and associated resources) based on the data analysis and variabilities associated with the
mean concentrations provided.

Because background water and sediment quality data were not collected from January through March of
each year, we recommend that the EIS discuss the limitations of conclusions in the DEIS based on the
limited winter data available.

Additional Comments on Water Quality Analysis

Following are additional comments and recommendations on the water quality analysis.

Water Treatment Plant Operations: We recommend the following information be added to the EIS to
strengthen the analysis and disclosure of potential water quality impacts related to water treatment:

The DEIS raises the possible need for increasing the temperature of the discharge to enhance selenium
removal (Section 4.18.3.1, Mine Site - Water Treatment during Operations) but does not analyze the
potential need for cooling the discharge to meet surface water quality standards for temperature. If
cooling will be necessary to meet temperature standards, we recommend that this be included in the EIS.

The DEIS indicates that the waste stream would be split in Step 6 for the Main Water Treatment Plant
(K4.18.2.2 Main Water Treatment Plant (WTP #2), Step 6). The text discusses reverse osmosis (RO)
treatment and the possibility of evaporation; however, RO treatment and evaporation are not included in
any step of the process identified in the DEIS. We recommend that the EIS clarify whether RO treatment
and evaporation are a 7" step in the process;

Water Treatment Plant Residuals: We recommend that the following information be added to the EIS to
strengthen the analysis of potential water quality impacts related to management of the water treatment
plant residuals.

The DEIS discusses the placement of the precipitated calcium sulfate solids into the pyritic TSF and
explains that modeling indicates that the conditions in this TSF should prevent re-dissolution of the
solids (K4.18.2.2, Main Water Treatment Plant (WTP #2), Step 5). At least one other mine in Alaska has
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issues with total dissolved solids chemistry, where the conditions indicate that calcium sulfate
precipitate should form but that has not actually occurred. We recommend that the EIS include
monitoring and specific adaptive management plans to address how issues with precipitate would be
detected and remedied as necessary.

The DEIS states that rejected selenium solids from the Main Water Treatment Plant would be placed in
the Bulk TSF (Section K4.18.2.2, WTP #2, Step 6), but that selenium solids from the Open Pit Water
Treatment Plant would be transferred to the pyritic TSF (Section K4.18.2.1, WTP#1, Step 7). We
recommend that the EIS clarify the difference between rejected selenium solids from WTP #2 and
selenium solids from WTP #1 and explain why they would be directed to two different storage facilities.

The oxygen level in the open pit is anticipated to be above 2 mg/L for all depths and closure years
(DEIS Figure K4.18-13, Pages 4.18-13 and 17). Considering that as little as 0.2 mg/L implies an
oxidizing environment, it seems likely that there could be oxidation of the PAG material directly
underlying the water column. Dissolved ferric iron will oxidize pyritic minerals as well as dissolved
oxygen (DO) faster in the presence of microorganisms that oxidize the pyrite, and the cycle will
continue. Precipitation of ferric oxyhydroxides releases protons that decrease solution pH. Addition of
treatment plant wastes (e.g., alkaline sludge) to the bottom part of the water column, as discussed in this
section, may aid in minimizing creation of acidic conditions; however, the potential for acidic conditions
to occur should be discussed in the EIS, especially since the pH input to the pit lake water quality model
was not based on chemical reactions that could be occurring in the pyritic TSF over the 20 years of
material storage. We recommend that the EIS include further discussion regarding disposal of water
treatment residuals into the open pit, including how those residuals are expected to influence water
quality to be treated over extended time and the influence of sludge volumes disposed over extended
time. We also recommend discussing limitations on data and concluding statements from assuming a
“fully mixed pit lake during the four closure phases” when PitMod predicts that there would be thermal
and chemical stratification after closure years 25-30, seasonal extension of well-oxygenated waters
would reach a depth of about 50 feet (K4.18-10), and that oxic conditions also would exist in the
lowermost 130 feet of the pit.

Fugitive Dust Impacts on Water Quality: The fugitive dust deposition calculations appear to
underestimate the impacts to streams, wetlands, lakes, and ponds. The DEIS states that “[t]he equation
used [in the analysis] conservatively assumes all of the metals from air deposition partition to sediment”
(pg. K4.18-57). While we concur that this approach is conservative from the perspective of sediment
concentrations, it results in an underestimation of surface water concentrations. Based on our
understanding of the calculations, the metals deposited in water partition further into the sediment and
then a small fraction of that concentration leaches back into the water from the sediment. Given the
small particle sizes associated with fugitive dust deposition, we would anticipate that most of these
particles could be entrained within the water column and would not immediately deposit to the sediment.
Furthermore, we would also expect some metals partitioning directly from the entrained particles into
the dissolved phase in the water. We recommend a more conservative approach be taken in the EIS
impacts analysis from the perspective of water concentrations, i.e., if 100 percent of the fugitive dust
deposited remains in surface water rather than partition into the sediment.

In addition, the DEIS (Section 4.18.3.1 Mine Site - Effects from Deposition of Fugitive Dust) states that
the expected increase in the concentration of metals in surface water would not result in any
exceedances of the most stringent water quality standards. Because this statement does not acknowledge
that, based on baseline water quality monitoring, some of the waterbodies in the project area currently
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exceed the most stringent criteria for metals concentrations more information is needed. We recommend
that the analysis of fugitive dust impact on water quality consider the existing water quality conditions
of potentially impacted waterbodies and that the EIS include locations and waterbodies where fugitive
dust impacts will result in exceedances of water quality standards, if any. In addition, see our earlier
water quality comment related to consideration of the additive impacts of selenium in fugitive dust and
treated water discharges.

Impacts Due to Road Construction: The DEIS (Pg. 4.18-21) states that “[t]he extent of effects during
road construction would likely be limited to stream crossing locations within the construction right-of-
way (ROW).” We recommend providing supporting analysis for this conclusion.

Impacts Due to TSS From Ferry Operation: The DEIS (Pg. 4.18-21) states that ““ . . . if fine bottom
sediments were resuspended by ferry operations, it is expected that TSS concentrations would be
expected to return to background levels within a short distance (less than 100 feet) from the ferry.” We
recommend providing additional information in the EIS to support this statement.

Impacts to Water Quality at Port Locations: The DEIS Section 4.18.4.3, Diamond Point Port, discusses
the effect of marine water from the dredged material seeping into groundwater from the initial dredging
when at least half of the dredged material would be used in the causeway. During future dredging events
all the dredged material would be placed in the disposal area as it will no longer be needed for causeway
construction. We recommend that the EIS further analyze potential groundwater impacts from disposal
of material from future maintenance dredging.

DEIS Section 4.18.3.3, Amakdedori Port - Substrate/Sediment Quality, states that runoff would be
treated and discharged to Amakdedori Creek, while Section 2.2.2.3, Amakdedori Port and Lightering
Locations — Water Management, states that the runoff would be treated and discharged through an
outfall at the end of the dock, presumably to Cook Inlet (more specifically, Kamishak Bay). We
recommend that this apparent discrepancy in runoff discharge locations be clarified or corrected in the
EIS.

DEIS Section 4.18.3.3, Amakdedori Port - Substrate/Sediment Quality, states that “[p]otential
contaminants from marine vessels accessing Amakdedori Port would be diluted and flushed into the
North Pacific Ocean and would not be expected to contribute a negligible amount of contamination to
existing low background levels” (4.18-25). However, Section 3.18.3.3, Substrate/Sediment Quality,
describes Kamishak Bay as a natural depositional area for hydrocarbons. Based on this information,
while the rest of Cook Inlet is well flushed by high tidal exchanges, the same may not be true for
Kamishak Bay. We recommend that the apparent discrepancy in the characterization of Kamishak Bay
between Chapters 3 and 4 be addressed or clarified, and that the EIS further analyze the potential for
hydrocarbon impacts in Kamishak Bay.

Impacts of Future Potential Changes in Climate: The modeling of water quality impacts was performed
under a range of historic climate conditions, using long-term historical air temperature trends, but
predictions are not included regarding future climate scenarios. The DEIS states that there is no long-
term data for water temperatures, which influences dissolution of minerals, and discusses that there is an
expected increase in trends. Currently, the DEIS does not address how any changes in air temperature
may influence changes in water temperature (or whether they are relatable) or how changes in climate
may affect precipitation patterns and subsequent influences on water chemistry. We recommend that the
EIS include a discussion of how the water quality impacts might change under different climate
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scenarios, including an explanation of the link between air temperature and water temperature. We
recommend that the analysis address how water quality (and quantity, with respect to size of storage
ponds and the amount of water released to streams) will change with projected temperature and
precipitation changes and the influence of these changes on resources.

Additional Comments on Geochemistry: We recommend the additional technical comments on
geochemistry below be addressed in the EIS.

The statements made in the DEIS regarding the tailings material suggest that the potential for metal
leaching and acid generation is lower than is indicated in some of the supporting documents. For
example, Chapter 3.18 states that, “Geochemical testing of 64 tailings samples indicates that the most
volumetrically abundant product, bulk tailings, which would be produced under most of the processing
approaches being considered, typically contains low to moderate total sulfur” (pg. 3.18-4). However,
Table K3.18-3 shows that the tailings have an average NP/AP of 0.29. A ratio this low suggests that the
tailings would be acid generating (Ch. 3.18 states that NP/AP values of less than 1.4 are potentially acid
generating). Given the very low NP/AP value in Table K3.18-3, the geochemical ABA testing results
show the tailings to be acid generating. We recommend that this be reflected in the main text of Chapter
3.18.

Chapter 3.18 of the DEIS states that “[d]ata analysis from the various geochemical tests performed
yielded consistent results. Leaching data from humidity cell tests, barrel tests, and shake flask tests
performed on samples collected in both the PWZ and PEZ were used to develop geochemical source
terms for predictive water quality (SRK 2018c, 2018f). Additional information regarding how the data
were used in water quality modeling is provided in Section 4.18, Water and Sediment Quality” (pg.
3.18-4). The reference SRK 2018c, Geotechnical Stability Assessment of the Pebble West Pit
Memorandum, does not appear to contain information needed to support these statements. Similarly,
SRK 2018f, Response to PLP Action Item from Water-Focused Technical Meeting, provides
information on how the data from the east and west zones are similar, but does not provide supporting
analysis to directly address the statement that there were consistent results between the humidity cell
tests, the barrel tests, and the shake flask tests. We recommend that Section 4.18 of the EIS provide a
summary of the information in the reference documents and that the EIS provide a statistical evaluation
of the release rates from these different tests showing that there were no significant differences between
the various geochemical test methods.

The second sentence in the quote above suggests that data from all three methods were used to develop
the source terms used to predict water quality. Information from other supporting documents suggests
that only the HCT data was used for this purpose. We recommend that this be clarified in the EIS; if the
data were all used to develop the geochemical source terms, we also recommend including a discussion
regarding how this data was combined/averaged in the EIS.

Chapter 3.18 states that “[bJulk tailings can be categorized as non-PAG if the total sulfur remains below
0.2 percent” (pg. 3.18-4). However, this information is not supported by data presented in Table 11-29
in the reference document, PLP 2018a. Table 11-29 presents the NP/AP values and the percent total
sulfur for different samples. Earlier in the DEIS, PAG is defined by a NP/AP ratio of 1.4 and there are
several examples where the NP/AP is below this level and yet the %S is lower than 0.2. For example,
sample number LCT-35 had a %S of 0.13 and an NP/AP ratio of 1.2; LCT-31 had a %S of 0.15 and a
NP/AP of 1.2; LCT-42 had %S of 0.16 and NP/AP of 1.4; KS-LCT1 had %S of 0.15 and NP/AP of 1.4;
LCT 50 had a %S of 0.18 and NP/AP of 0.3; and LCT 58 had %S of 0.18 and NP/AP of 0.4. While these
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examples may be exceptions to the general trend of non-PAG generally having a low %S, we
recommend that it is important that the EIS acknowledge that exceptions to this general trend exist.

In addition, PLP 2018a states, “Figure 11-35 shows the NP/AP ratio plotted as a function of sample
sulfide content. As observed previously (EBD, 2010), sulfide content appears a strong control on NP/AP
— where NP/AP values below 2 are coincident with sulfide contents above 0.2%.” However, this
information is reported in the DEIS with sulfide changed to total sulfur. While sulfide is often a major
percentage of the total sulfur, these two measurements are not equivalent, due to the presence of sulfate.
The total sulfur numbers will be larger than the sulfide numbers, consequently, there is a potential to
underpredict water quality impacts, and we recommend that this be addressed in the EIS.

Chapter 3.18 states that, “Element leaching from the rougher tailings occurred at low rates, and
unfiltered process supernatants were found to contain low levels of potential constituents relative to
water quality standards” (pg. 3.18-4). We recommend that the EIS provide information to clarify
whether this statement is referring to the analysis of fresh, aged, or the combination of both
supernatants. The reference, SRK 2011a, shows that the copper concentrations increased by an order of
magnitude between the fresh and the aged supernatants. For example, when comparing fresh and aged
supernatants, pg. 11-59 of SRK2011a states that cooper concentrations increased from 2 to 17 pg/L for
one sample, and from 6 to 16 pg/L for another sample. Presumably the aged supernatant results are more
representative of actual conditions that will occur in the field. Additionally, based on the values
presented in Table K3.18-1, the copper criterion is 2.19 pug/L, so both the fresh and aged samples appear
to exceed this criterion. Therefore, we recommend that the discussion of the supernatant concentrations
focus on the aged analysis instead of the fresh analysis

Figure K3.18-2: We recommend that the EIS provide additional context for the figure displaying
neutralizing potential as a function of acid generating potential, including the type of tailings for the
previous data (2004, 2005, and 2008) and the type of tailings examined in the barrel test in 2012.
Tailings in the EIS are discussed in terms of bulk and pyritic; bulk tailings are described as non-PAG
and pyritic tailings are described as PAG. It appears that a majority of 2011 samples of rougher tailings
have a NP/AP < 1, which would suggest they are PAG. We recommend clarifying Figure K3.18-2 and
the associated text to specify data representing the mine material that will be stored in the bulk TSF and
data representing what will be stored in the pyritic TSF.

Additional Comments Related to Existing Water Quality:

Description of Existing Water Quality Exceedances: The DEIS states that “[w]ater quality data
occasionally exceeded the maximum criteria for concentrations of various trace elements in some
individual sample measurements” (pg. 3.18-7). We recommend that the EIS provide information on the
specific locations where criteria is exceeded to strengthen the characterization of the affected
environment. We recommend that hydrological conditions associated with the exceedances; for
example, whether they mostly occur during baseflow or high flow conditions, also be provided. The
hydrological conditions are an important factor affecting metal/metalloid concentrations.
Transportation Corridor Groundwater Quality: Chapter 3.18 (pg. 3.18-2) states that “[g]roundwater
quality beneath the proposed 84-mile transportation corridor under Alternative 1 and the additional
segments under Alternatives 2 and 3 can be characterized as similar to that of the mine site and port”
(pg. 3.18-20). No supporting data is provided in the DEIS to support this statement, and the DEIS later
states that the northern access road crosses a variety of surficial deposits, which can influence

38

Binder Page 1-73
A Return to Home



groundwater quality and characteristics. We recommend that the EIS provide additional information to
support characterization of groundwater quality beneath the transportation corridor for all alternatives.

Figure 3.18-1: The figure displaying surface water quality sampling locations appears to be missing
many seep sites that are identified in Figures 9.1-4 and 9.1-5 of the Environmental Baseline Document.
Further, the stream sites shown in Figure 3.18-1 do not match the stream sites shown in Figure 9.1-3 in
the EBD (e.g., NK100B does not appear in the same location, NK100D in not included). We
recommend verifying and correcting the information in Figure 3.18-1 to provide a more accurate
disclosure of existing water quality conditions.

Pg. 3.18-8: The DEIS states that, “Recorded pH values ranged from 3.31 to 9.33 with the lowest pH
recorded in the NFK and the highest recorded in UTC. The frequency of this trend in seeps was at least
double that of streams, depending on the watershed.” We recommend that the EIS provide additional
information to clarify the trend being discussed.

Pg. 3.18-8: The DEIS text states that mean dissolved oxygen concentrations “ranged from 10.2 to 10.5
mg/L;” however, according to Tables K3.18-7 through K3.18-9, mean DO concentrations did not exceed
9.89 in the NFK, SFK, or UTC watersheds. We recommend that the dissolved oxygen concentrations be
verified and corrected, or further explained, as appropriate.

Tables K3.18-8 and K3.18-9: The “Range of Detects” for dissolved oxygen in the tables summarizing
surface water for the mine site provides a maximum of 18.2 and 18.6 mg/I, respectively. These values
appear higher than saturation concentrations, even at zero degrees. We recommend verifying the values
and correcting the data assessment and discussions if they are anomalous.

Table K3.18-7 through Table K3.18-12: Appendix K3.18 states that, “Table K3.18-7 through Table
K3.18-12 provide the range of detected results, along with the mean and standard deviation” (pg. K3.18-
42). The standard deviation is not reported in these tables and we therefore recommend that it be added
to the tables. We recommend that the EIS discuss what data are and are not included and why, including
why the numbers of samples reported for total and dissolved concentrations vary for many of the
elements.

Background surface water quality: We recommend explaining the selection of sites NK119A and
SK100F for characterizing background water quality. NF119A is located within the mine footprint, but
SK100F is located downstream from Frying Pan Lake, which is outside of the mine footprint. We
recommend clarifying in the EIS how these two sites selected for characterizing background will
achieve the stated goal of providing predicted concentrations from sources “at the mine site that would
be captured onsite, such as waste rock, pit wall runoff, railings, existing streams, and groundwater”,
since one of them is not located within the mine site.

Impacts on Sediment Quality

Metals Accumulation: The DEIS states that chemical components in water (such as metals and sulfate)
would be absorbed by sediment or adsorbed onto sediment surfaces, and that conversely sediment would
be expected to retain chemical constituents and slowly release them back into water. We recommend
including a discussion of this cycle of metals accumulation with enough information to clarify the
magnitude and extent of these changes, particularly for metals, such as selenium and mercury, that tend
to accumulate in sediments and adversely impact sediment and water quality.
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Sediment Monitoring for Operational Impacts: The DEIS states that trace elements were detected in the
baseline sediment samples, and the highest detected concentrations of arsenic, chromium, copper, and
nickel exceeded concentrations that may have an adverse effect on benthic organisms, both the threshold
effects level and higher probable effects level (PEL). The mean concentration of arsenic also exceeded
the threshold effects level across the study area (Section 3.18.1.3, Substrate/Sediment Quality). We
recommend that a monitoring plan be provided in the EIS that explains how these sediment baseline
concentrations will be utilized when compared to operational and closure monitoring data to assess
whether sediments have been impacted by the mine.

Sediment Quality at Port Locations: The DEIS uses NOAA’s freshwater sediment quality guidelines for
comparison to baseline freshwater sediment quality information. In the absence of sediment quality
guidelines for the State of Alaska, the NOAA values appear to be an appropriately conservative measure
to use here and in future freshwater sediment quality monitoring. We recommend also considering
Washington State’s freshwater standards for selenium (11,000 ppb) and silver (570 ppb), which can be
integrated into future sediment monitoring comparisons.

We recommend that marine sediment quality comparison values be provided. The schedule in
Geoengineers 2018b indicates that additional sediment fieldwork was to be conducted in 2018 near the
marine port proposals. We recommend that sediment characterization from the port locations (especially
from Diamond Point Port) be provided in the EIS, as an important component of characterizing the
existing environment. We recommend that the EIS also provide appropriate marine sediment quality
guidelines, such as those published by NOAA or Washington State. Any future marine dredging and
disposal would require additional sediment physical and chemical characterization/review specific to the
proposed project at that time.

WETLANDS, AND OTHER WATERS / SPECIAL AQUATIC SITES

The Pebble Project Draft EIS (DEIS) discloses the permanent loss of approximately 3,443 acres of
wetlands, 81 miles (50 acres) of stream, 11 acres of marine waters, and 55 acres of lakes and ponds.
There are additional temporary and indirect impacts. The key issues regarding impacts to streams,
wetlands, lakes, and ponds is that the DEIS likely underestimates the extent, magnitude, and permanence
of the adverse effects of the Pebble Project’s discharges of dredged or fill material to streams, wetlands,
lakes, ponds, and marine waters, and the fisheries resources they support. The DEIS does not fully
identify and characterize existing aquatic resources and wetland functions to establish the environmental
baseline for the analysis, because the analysis area is limited and the DEIS does not use salient available
site-specific data. In addition, the analysis does not fully assess secondary/indirect effects, which is
important to compare alternatives and analyze project impacts. These comments and recommendations
are described below. Our letter on the CWA 404 Public Notice (see Sections V.A. and V.B.) also
reflects these issues and discusses the CWA 404(b)(1) Guidelines.

Baseline Characterization - Defining Extent of Potentially Affected Aquatic Resources

Wetland Mapping: The DEIS (3.22-4-5) identifies that all Action Alternatives include areas that lack
field-verified wetland mapping. Action Alternatives 2 and 3 include approximately 3,126 acres where
existing National Wetland Inventory (NWI) coverage was used to map wetlands instead of field-verified
wetland mapping. In addition, Action Alternative 1 includes approximately 1,300 acres where satellite
data was used to map wetlands at 100-meter resolution instead of field-verified wetland mapping. Based
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on the EPA’s review of the preliminary jurisdictional determination, NWI coverage and satellite data
substantially under-identify wetland area relative to field-verified mapping. In addition, the current
disparity in the wetland mapping for different alternatives makes it difficult to compare the wetland
impacts between the alternatives. According to the Corps, supplemental wetland mapping to fill these
gaps is planned for the 2019 field season and this information would be included in the final EIS. Where
high resolution information is not currently available, the EPA supports the Corps’ decision to conduct
additional data collection as greater precision mapping is necessary to accurately identify the impacts in
light of the significant and complex nature of the discharge activities in this case.

Geographic Extent of Analysis: The DEIS defines an analysis area that is a fixed width area around the
mine site. The DEIS analyzes impacts within this area and does not analyze impacts that are outside it.
Section 230.11(h) requires an evaluation of the secondary effects of the discharges of dredged or fill
material on the aquatic ecosystem, which include effects of the proposed discharge on the downstream
ecosystem. However, the analysis area in the DEIS excludes areas downstream of the mine site where
secondary/indirect impacts would occur. In addition, sections 230.11(b), (e), and (g) require an
evaluation of the cumulative effects of the discharge of dredged or fill material on the aquatic
ecosystem. However, the analysis area in the DEIS does not include the headwaters of UTC where
future mining expansion would occur (i.e., the expanded mine scenario evaluated as part of the
cumulative effects analysis in the DEIS). The aquatic resources in these additional areas were mapped at
high resolution and field-verified between 2004 and 2008 during the collection of the environmental
baseline data.* We recommend that the Corps use complete and accurate mapping of the extent of
potentially affected aquatic resources (including direct, secondary/indirect and cumulative effects),
taking advantage of available field-verified aquatic resource mapping information. Alternatively, the
Corps should explain why its existing approach is sufficient in light of the significance and complexity
of the discharge activities associated with this project.

Stream Mapping: Regarding streams, the DEIS relies on the National Hydrography Dataset (NHD)
mapping of stream networks to identify the streams that will potentially be impacted by the proposed
project. The NHD does not capture all stream courses and may underestimate channel sinuosity,
resulting in underestimates of affected stream length. We recommend that the EIS acknowledge
uncertainties in the use of NHD and, to the extent possible, provide an estimate of the additional stream
length for reaches that are not captured by the NHD.

In the DEIS, maps that depict the same areas show different stream channels (Figures 4.16-1, 4.22-2,
4.24-1, relative to NHD coverages for the same area). The DEIS does not explain these discrepancies.
We recommend that the EIS: 1) use a consistent, thorough, and transparent “baseline” estimate of stream
channel extent throughout the analysis area (i.e., for the mine site, transportation corridor, and all other
project components); and 2) ensure that these stream channels are visible on all maps.

Assessing Impacts to Functions Provided by Potentially Affected Aquatic Resources
As discussed below, the DEIS does not assess the functions provided by the potentially affected streams,

wetlands, lakes, ponds, and marine waters or the impacts to those functions in sufficient detail to
evaluate impacts.

4 The 2004-2008 mapping effort assessed over 100,000 acres just in the proposed mine area. The environmental baseline
mapping was augmented in 2013 and 2017 to map the newly-proposed southern access route and the Amakdedori Creek and
Diamond Point port sites.
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Available High-Resolution Data: The DEIS identifies the aquatic resources that will potentially be
impacted by the proposed project, including lakes, ponds, and streams, using eight condensed classes.
Earlier mapping work conducted by the project proponent used 27 enhanced NWI classes of aquatic
resources, including for lakes, ponds, and streams. This kind of enhanced NWI mapping and
differentiation among the aquatic resources allows for more accurate assessments of the functions that
the potentially affected aquatic resources perform as compared to an approach that uses more general,
condensed classed like those used in the DEIS.> The DEIS (Section 3.22.1) does not rely on this more
detailed aquatic resource data and does not explain why the greater precision information already
existing in the GIS database was not used for analysis. We recommend that the Corps use the greater
precision information that was collected to determine the nature and degree of effect that the proposed
project discharge will have on the structure and function of the aquatic ecosystem and organisms in light
of the significance and complexity of the discharge activities associated with this project. Alternatively,
the Corps should explain why this more detailed information was not used and fully explain how a
condensed approach allows for a complete and accurate assessment of the functions provided by the
resources at issue.

Wetlands Functions: For wetlands, the Corps provides what it calls “a qualitative overview of wetland
functions in the EIS analysis area.” (pg 3.22-7). This qualitative overview does not describe the level at
which potentially affected wetlands are currently performing each function. This information is
important to determine the nature and degree of effect that the proposed discharge will have...on the
structure and function of the aquatic ecosystem. In this case, not only are the functional assessment
methods available but extensive data was collected, particularly at the mine site, to apply the methods.®
We recommend that the EIS characterize the level at which potentially affected wetlands are currently
performing each function, taking advantage of available site-specific functional assessment data and
where necessary supplementing that data. Alternatively, we recommend that the DEIS explain why its
“qualitative overview” of wetland functions is sufficient to assess the nature and degree of effect that the
proposed discharge will have on the structure and function of the aquatic ecosystem in light of the
significance and complexity of the discharge activities associated with this project.

Scrub and herbaceous wetlands’ constitute most of the wetland losses and degradation anticipated by the
proposed project.® However, the DEIS does not include the full set of functions provided by these two
types of wetlands. Scrub and herbaceous wetlands, depending on their position in the landscape and
water regime, provide high-quality habitat for numerous fish species and contribute water, nutrients,
organic material, macroinvertebrates, algae, and bacteria downstream to higher-order streams in the

5 The additional aquatic resource classes provided by the enhanced NWI reduce within-class variability and make attributing
function easier and more meaningful, supporting a more precise and accurate functional assessment.

¢ During the 2004-2008 mapping/delineation work, wetlands were identified by both enhanced NWI and Hyrdogeomorphic
(HGM) class, and data was collected to assess wetland function using the Rapid Procedure for Assessing Wetland Functional
Capacity, Based on Hydrogeomorphic Classification (Magee, 1998). The performance of eight wetland functions was
quantitatively assessed. These are: 1) modification of ground water discharge; 2) modification of ground water recharge; 3)
storm and flood water storage; 4) modification of stream flow; 5) modification of water quality; 6) export of detritus; 7)
contribution to abundance and diversity of wetland vegetation; and 8) contribution to abundance and diversity of wetland
fauna. Two hundred and twenty-eight wetland functional assessments were conducted in the mine area during the 2004 field
season alone. The ENWI water regime modifiers and functional data from the earlier mapping were not used for attributing
function and evaluating project-related functional loss and is not referenced in the DEIS.

7 Classified using NWL.

8 This comment also applies to wetlands classified as slope wetlands under the HGM classification because there is extensive
overlap between HGM slope wetlands and the wetlands classified as scrub or herbaceous under NWI.
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watershed. They also moderate groundwater discharge and surface and subsurface flows to other
wetlands and support stream base flows, which all act to support fish habitat, including thermally
diverse habitats. The scrub and herbaceous wetlands in the NFK, SFK, and UTC watersheds preform
these functions due to the high level of hydrologic connection between streams, wetlands, lakes, and
ponds in the area. The DEIS does not attribute these functions to scrub and herbaceous wetlands
potentially affected by this project. Without this information, the Corps record would underestimate the
anticipated aquatic resource functional losses. We recommend that the EIS characterize the full array of
functions currently performed by the potentially affected wetlands. Alternatively, the Corps should
explain why its existing description of the potentially affected wetlands is sufficient to analyze the
nature and degree of effect that the proposed project discharge will have on the structure and function of
the aquatic ecosystem and organisms in light of the significance and complexity of the discharge
activities associated with this project.

Regionally Important Wetlands: The DEIS (pg. 3.22-8) identifies certain wetlands as “regionally
important” based on a few general characteristics including whether they provide habitat for regionally
important fish (without identification of any specific fish species). The DEIS appears to give more
weight to losses of aquatic resources that it identifies as “regionally important.” This list of regionally
important wetlands appears to omit the wetland types that are estimated to sustain the greatest level of
project induced impacts (i.e., scrub and herbaceous wetlands).!? In addition, due to the strong hydrologic
and ecologic connection, virtually all wetlands in the analysis area appear to meet the Corps’ definition
of a “regionally important” wetland because they, either directly or indirectly, support habitat for
anadromous and resident fish through flow contribution or moderation, water quality benefit, or organic
matter or nutrient contribution. Similarly, the DEIS does not explicitly identify streams as “regionally
important,” although all fish-bearing streams (and their tributaries), lakes, and ponds provide habitat
support for anadromous and resident fish species. As a result, the DEIS’ approach to filter resources
based on a determination of whether they are “regionally important” does not account for the full
functions of these resources and results in an underestimation of anticipated aquatic resource functional
losses. The EPA recommends that the DEIS not use this “regionally important™ approach because the
DEIS does not explain how the few characteristics it considered support a conclusion that some aquatic
resources are regionally important, and others are not. In addition, the DEIS does not explain how its
criteria as applied results in identifying resources that are more “important” than others. The EPA
recommends that the Corps conduct a detailed analysis of the functions provided by each of the aquatic
resource types as a basis for determining the value of what would be lost due to impacts from the project
in light of the significance and complexity of the discharge activities associated with this project.

Streams, Lakes, and Ponds Functions: No functions are attributed to the specific stream reaches, lakes,
or ponds that would be lost or degraded by the project. The DEIS does not identify what functions these
specific aquatic resources perform or the degree to which they are currently performing each function.
This information is important in determining the nature and extent of impacts on the structure and
function of the aquatic ecosystem and organisms. We recommend that the Corps characterize the full
array of functions currently performed by the potentially affected streams, lakes, and ponds as well as
the degree to which they are currently performing each function. Alternatively, we recommend that the
EIS explain why the current approach is sufficient in light of the significance and complexity of the

° This is not a term relevant to compliance with NEPA or the Guidelines, and it is unclear how and why the Corps is making
this determination.
10'As previously noted, many of these wetlands were also classified as slope wetlands using HGM.
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discharge activities associated with this project. Characterization of fish habitat functions and potential
impacts to those functions is discussed in more detail below.

Impacts to Aquatic Resources Functions: The DEIS does not characterize how performance of each
function would change as a result of the direct, secondary/indirect, and cumulative effects of the
discharge of dredged or fill material associated with the project. Instead, the DEIS only includes general
statements such as “[e]xcavation, filling, and clearing of wetlands and other waters would alter or
remove their capacity to provide hydrologic, biogeochemical, and biological functions” (pg. 4.22-8). We
recommend that the EIS characterize the degree to which each of the functions provided by each of the
potentially affected aquatic resources will change as a result of the direct, secondary/indirect, and
cumulative effects of the project. Alternatively, we recommend that the EIS explain why the current
general approach is sufficient in light of the significance and complexity of the discharge activities
associated with this project.

Secondary/Indirect Effects: The scale and location of the direct impacts associated with the Pebble
Project’s discharges of dredged or fill material likely will result in numerous secondary/indirect effects.
The DEIS (pg. 4.22-4) identifies seven general types of secondary/indirect effects associated with the
project: disruption of wetland hydrology; conversion of wetland type; habitat degradation downstream
of the mine site; fragmentation of habitats; water quality and quantity changes; erosion and
sedimentation; and fugitive dust. However, the DEIS estimates the acreage of wetlands and other waters
potentially impacted by three of these types of secondary/indirect effects: habitat fragmentation, fugitive
dust, and dewatering. We recommend that the Corps estimate the geographic extent (i.e., area, and for
impacts to streams, linear miles also) of all of the types of secondary/indirect effects identified in the
DEIS. We recommend that this include the estimated amount (in linear miles and area) of habitat
degradation downstream of the mine site, and its potential implications for fish (discussed in more detail
in Fish Values comments, below). Alternatively, the EIS explain why the current evaluation of the
secondary/indirect effects of the proposed discharges on the aquatic ecosystem is sufficient in light of the
significance and complexity of the discharge activities associated with this project.

The attribution of fugitive dust impacts is based on a fixed-width buffer rather than the dust dispersion
model developed for the project, which would likely be more accurate than an assumed buffer. We
recommend that the EIS explain which method is expected to provide more accurate results for
determining the geographic extent of fugitive dust impacts on aquatic resources and utilize that method.

The DEIS indicates that there is uncertainty regarding the extent of the cone of depression and the
predicted changes to groundwater and surface water hydrology (pg. 2.2.2.1-2-16 and 4.17.3). Thus, the
volume of water produced during pit dewatering could be greater than predicted by the groundwater
model, and the capture zone and zone of influence could be larger (4.17.3.1) meaning that additional
aquatic resources could be impacted by the groundwater drawdown. We recommend that the EIS
explain the uncertainty in the estimates of the geographic extent of dewatering impacts.

Characterization of Impacts: The DEIS does not fully identify the severity or significance of impacts to
aquatic resources. For example, the DEIS (4.22-11) identifies that roughly 12 percent of the shrub
wetlands and 17 percent of all stream channel length in the 171,000-acre watershed would be directly
impacted (i.e., permanently lost), but it does not identify the loss of functions and the severity or
significance for those effects (i.e., the relative importance of that loss). Similarly, the DEIS discloses
that the proposed natural gas pipeline may impact two weathervane scallop beds, potentially affecting
the sustainability of the Kamishak Bay weathervane scallop fishery. The DEIS also discloses that the
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Pacific herring sac roe fishery in Kamishak Bay could experience direct or cumulative effects. The
specific ecological or economic consequences of these impacts are not evaluated. We recommend that
the EIS identify the nature and degree of effect of the proposed project on the aquatic ecosystem,
including the severity or significance of those effects.

The DEIS considers impacts to streams, wetlands, lakes, and ponds in terms of Hydrological Unit Code
(HUC)-10 watersheds, whereas impacts to fish resources (discussed in more detail below) are
considered at a different scale (i.e., the NFK, SFK, and UTC watersheds), even though streams,
wetlands, lakes, ponds, and fish are highly inter-related aquatic resources. We recommend that the EIS
evaluate effects to streams, wetlands, lakes, ponds and fish at the same scale (i.e., the NFK, SFK, and
UTC watersheds). Alternatively, we recommend that the EIS explain why it is appropriate to use
different evaluation scales for these inter-related aquatic resources.

FIsH VALUES

The physical, chemical, and biological impacts on ecologically important streams, wetlands, lakes, and
ponds and the fishery areas they support should be more fully addressed in the EIS. The EPA
recommends significant improvements to: habitat characterization, assessment, quantification, and
spatial referencing; assessment of linkages between the loss and/or degradation of habitat and impacts to
fish species and life stages (i.e., incubating eggs, spawning fish, and rearing juveniles); groundwater and
surface water flow characterization at a scale that is more relevant to fish and fish habitat; and analysis
of the potential population-level effects and effects on genetic diversity in the context of the Bristol Bay
salmon portfolio. Our detailed comments and recommendations are provided in the following
subsections and include comments on the draft Essential Fish Habitat (EFH) Assessment (Appendix I)
since it is a supporting document to the DEIS. Our letter on the CWA 404 Public Notice (see Section
V.C. of the letter) also reflects these comments and discusses the CWA 404(b)(1) Guidelines.

Fish Habitat

The abundance and distribution of different fish species are dictated by availability of the diverse,
ecologically important habitats—wetlands, streams, lakes, ponds, off-channel areas, and other habitat
types—that each species requires. The sufficiency, spatial arrangement, and proximity of the habitats
each species requires throughout its life cycle (e.g., for spawning, rearing, overwintering, feeding) are
key factors determining productivity and sustainability of fish populations. For this reason, the Corps
should analyze how the project will affect both the amount and the accessibility of the full complement
of habitats that each fish species requires to complete their life histories. If spawning and rearing
habitats no longer exist at sufficient levels (in terms of quantity or quality), or no longer exist in
proximity to each other, the abundance, productivity, and sustainability of fish populations will be
compromised. These habitats would need to remain both sufficiently represented and connected,
throughout the project area, in order to sustain resiliency and persistence of fish populations.

Habitat Characterization: Table 3.24-1 presents different types of habitats: mainstem reach, riffle,
run/glide, pool, beaver pond, and other off-channel habitat types. The DEIS does not explain or provide
evidence to support (1) how these habitats were selected and sampled; (2) whether these habitats
represent all fish habitats that may be impacted by the project; and (3) how and when these habitats are
used by fish [e.g., in terms of species, season, and life history stage (e.g., spawning vs. rearing vs.
overwintering habitats)]. The DEIS also does not explain how this habitat information is used to
evaluate effects of the project on fish (i.e., DEIS Section 4.24). We recommend that the EIS include
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information regarding how and when fish habitats were defined, identified, and sampled; whether they
represent all relevant fish habitats in the project area; how and when different fish species use these (and
any other) habitats; and how these habitats will be affected by this project. Alternatively, we recommend
that the EIS explain why its existing description of fish habitats is sufficient in light of the significance
and complexity of the discharge activities associated with this project.

The Draft EFH Assessment discloses that areas of spawning, migration, and rearing are delineated based
on the available ADF&G Anadromous Waters Catalog and observations PLP made during project
studies. However, it does not explain the repeatable process framework by which habitats were
identified or characterized. Representative habitat characterization provides the foundation on which
interrelated studies (e.g., fish distribution and abundance studies) can be overlain. A consistent project
framework that clearly states criteria used to classify or characterize different habitat types should be a
precursor to quantifying pre-existing and post-project fish habitat. We recommend that the EIS include
additional information used to support baseline habitat characterizations, including references to
baseline habitat studies and the framework used to characterize fish habitats. Alternatively, we
recommend that the EIS explain why its existing analysis of fish habitat is sufficient in light of the
significance and complexity of the discharge activities associated with this project.

The DEIS does not provide a comprehensive analysis of environmental factors associated with
distributions and abundances of fish species throughout the project area watersheds, which is needed to
evaluate project-related changes in fish habitat. We recommend that the Corps ensure its analysis is
comprehensive, which would include summaries of seasonal fish species’ distributions and abundances
(with uncertainty estimates), associated environmental conditions, and an assessment of factors
potentially limiting distributions and abundances of fish species found within the project area
watersheds. We recommend that the EIS discuss how habitat was assessed at both sites where fish were
observed and sites where fish were not observed, to evaluate what characteristics (e.g., groundwater
upwelling or downwelling, water temperature) were significant predictors of fish occurrence. We
recommend that the EIS also include areas that were assessed as overwintering habitat. Inclusion of such
information will help validate and support inferred relationships between fish distribution, abundance,
and habitat selection. Alternatively, we recommend that the Corps explain why its existing analysis of
fish habitat and relevant environmental factors is sufficient in light of the significance and complexity of
the discharge activities associated with this project.

The DEIS (pg 4.24-8) states that, “[s]pecies diversity and abundance data indicate there is sufficient
available habitat for relocation without impacts to existing populations.” The DEIS does not appear to
provide support for this statement, and it does not present information on how available relocation
habitats were assessed or what constitutes fish habitat. We recommend that the EIS explain what is
meant by “sufficient available habitat that would allow for relocation without impacts to existing
populations” and provide information and analyses to support this statement. Alternatively, we
recommend that the Corps explain why its existing assessment of fish habitat and population-level
effects of the project is sufficient in light of the significance and complexity of the discharge activities
associated with this project.

Table 4.24-2, entitled “Average precipitation year spawning habitat for all streams and species in the
mine site area pre-mine, during operations, and post-closure,” does not include all species documented
to occur at the mine site area.!! Values are reported in terms of stream area for all watersheds combined,

"' Woody and O’Neal 2010.
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but both stream area and stream length and breakdowns by watershed are necessary for evaluation
purposes. We recommend that the table be revised to include (1) all anadromous and resident fish
species (including lamprey) documented to occur in the project area watersheds and (2) values in terms
of stream miles in each of the three project area watersheds, in addition to stream acreage. Alternatively,
the Corps should explain why its existing analysis is sufficient.

Habitat Function and Connectivity: The DEIS and the Draft EFH Assessment do not analyze habitat
function (i.e., how fish species are using the different habitats at risk from project impacts during all life
stages). Fish species and populations use different habitats for different functions (e.g., spawning, egg
incubation, rearing, refugia, feeding, overwintering, and migration), and this habitat use varies both
seasonally and from year to year.'?> We recommend that the EIS describe fish habitat functions and their
spatial and temporal variability and explain the consequences of project-related changes to each of those
habitats in terms of the different habitat functions (i.e., spawning, egg incubation, rearing, refugia,
feeding, overwintering, and migration). This would allow for estimation of the amount of habitat loss (in
acres and linear miles) related to different habitat functions, for different fish species. Alternatively, we
recommend that the Corps explain why its existing analysis is sufficient in light of the significance and
complexity of the discharge activities associated with this project.

The DEIS does not analyze the spatial arrangement or connectivity of different habitat types used by
anadromous and resident fish species throughout their life cycles within the project area. We
recommend that the EIS analyze the spatial arrangement and connectivity of different fish habitats or
explain why the existing analysis is sufficient in light of the significance and complexity of the
discharge activities associated with this project.

The DEIS (pg. 4.24-6) states that “[f]ree passage of resident and anadromous fish may be temporarily
interrupted but would continue unimpeded after construction is complete. Habitat at the immediate
location of culverts would be altered, but fish would continue to use the streams.” The DEIS does not
cite evidence to support these statements. We recommend that the EIS include further analysis and
explanation to support these statements, or explain why its existing statement is sufficient in light of the
significance and complexity of the discharge activities associated with this project.

Habitat Quantification: The DEIS and Draft EFH Assessment lack basic habitat quantifications for
streams, lakes, ponds, and marine habitats: stream loss of channel length is not quantified by linear feet
and/or miles; habitats assessed to be spawning, incubation, rearing, overwintering, and feeding areas are
not quantified in acreage; migratory habitats are not quantified as linear stream miles and acreage; and,
there is not sufficient quantification of habitat types and fish usage. We recommend that EIS quantify
the geographic extent of potentially affected fish habitats, or explain why its existing analysis is
sufficient in light of the significance and complexity of the discharge activities associated with this
project. Specific recommendations are included for each of the instances listed below:

1. The Draft EFH Assessment (Table 5-1 p. 68) presents a summary of essential fish habitat for
managed fish species that will be lost/destroyed during mine site development. We recommend
including a table which quantifies potential habitat losses for all species (including resident and
non-managed anadromous species) found in the project impact area. This information will enable

12 Brennan et al. 2019.
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the Corps to quantify impacts to fish species from the current proposal as well as from the
potential future expanded mine scenario.

The DEIS asserts that “[t]he percentage reductions in habitat would generally decrease in a
downstream direction until reaching the confluence of the NFK and the SFK (with a few
exceptions). In terms of extent, rainbow trout, chum, sockeye, Dolly Varden, and Arctic grayling
would have habitat decreases only in the headwater tributaries” (pg. 4.24-13). We recommend
that the EIS include evidence to support this statement.

The Draft EFH Assessment and DEIS present miles of spawning and rearing habitats for
Chinook, coho, chum, and sockeye salmon, but do not quantify overwintering, incubation, or
migratory habitat. The EFH Assessment uses the Anadromous Waters Catalog to calculate
spawning and rearing habitat in linear feet and miles. The Anadromous Waters Catalog covers
fish spawning or presence (and less frequently migration and rearing), and it does not
differentiate other critical habitats, such as overwintering habitat. Therefore, the DEIS provides
an incomplete picture of fish habitat use. There is no data provided to verify the accounting of
habitat miles (or acreage, by fish species) that will be impacted by the Pebble Project. We
recommend that the EIS include a complete table of quantified habitat classifications by fish
species documented to occur in the project impact area, to understand the amount of habitat that
will be lost because of the project and the functions those habitats provide to each fish species.

Habitat Quality: The DEIS and the Draft EFH Assessment make unsupported conclusions related to

habitat quality (see list below). In particular, conclusions related to “low use” and “low quality” fish
habitat are not supported by the information provided in the DEIS. As discussed in the recommendations
above, we recommend that the EIS conduct additional analyses of habitat characterization, function,
quantification, spatial arrangement and connectivity, and the full seasonal distribution of fish species
and life stages across multiple years. Once these analyses are done, we recommend that this additional
information be supplied to support its conclusions. Alternatively, we recommend that the Corps explain
why its existing analysis is sufficient in light of the significance and complexity of the discharge
activities associated with this project. The following are specific recommendations:

1.

The Draft EFH Assessment (pg. 66) states that construction of the mine site “would discharge fill
material into 46,836 linear feet (14,276 linear miles)'® of EFH catalogued as anadromous
streams in the [Anadromous Waters Catalog] and/or identified by PLP research as EFH” and
concludes that impacted reaches “support primarily low levels of use by rearing Chinook salmon
and rearing and spawning coho salmon.” The Draft EFH Assessment further states that “the NFK
and SFK reaches that would be removed have a low Pacific salmon presence compared to
downstream reaches indicating that these habitats are of lower quality EFH.” We recommend
detailed analyses or references be provided to support these conclusions regarding “low levels of
use” or “low Pacific salmon presence.” This supporting information is particularly important
given recent research highlighting the importance of temporally and spatially shifting habitat
mosaics for Pacific salmon populations in this region.'*

13 There also appears to be a conversion error in these number which come from the Draft EFH Assessment.
14 Brennan et al. 2019.
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2. The Draft EFH Assessment (pg. 67) states that habitats that would be removed exhibited some of
the “lowest density use by both coho and sockeye salmon juveniles” within the SFK drainage,
suggesting “low overall quality EFH or abundance of quality habitat in unaffected areas.” We
recommend that additional information be provided to support these conclusions. Specifically,
we recommend that the Corps present fish sampling data as catch-per-unit effort values, rather
than as density use; present data on seasonal fish distributions; present data on habitat quality
within the project waters; and discuss whether the DEIS and the Draft EFH Assessment
evaluated and compared habitat characteristics at sites where fish were and were not observed.

3. The Draft EFH Assessment (pg. 67) asserts that, considering the low use of EFH and direct
habitat losses in the SFK-E reach and the NFK 1.190 tributary, “drainage-wide impacts to Pacific
salmon populations from these direct habitat losses would be unlikely.” We recommend that
evidence be provided that supports this conclusion.

4. The Draft EFH Assessment concludes that the Pebble Project may adversely affect EFH.
However, the Assessment also concludes that “...mortalities are unlikely and EFH characteristics
would return to normal shortly after the activity ceases, or in the short term” (pg. 120) and that
“habitat removed is generally of low biological importance.” We recommend that the Corps
should either explain or resolve this apparent discrepancy and include references or
documentation to support these assertions.

Geospatial Mapping of Habitat: The DEIS does not include geospatial representation (i.e., the location
and spatial arrangement) of assessed baseline fish habitats. Such geo-location of classified habitats,
analyzed by their functions for individual species, is needed to understand how the project will affect
habitat availability, spatial arrangement, and connectivity, which in turn will determine impacts to fish
populations. We recommend that the EIS document the location of existing baseline fish habitats, their
proximity to other similar or dissimilar habitats required by those fish, and how the spatial arrangement
of these habitats will change as a result of the proposed mine project. Alternatively, we recommend that
the Corps explain why its existing analysis is sufficient in light of the significance and complexity of the
discharge activities associated with this project.

Headwater Streams: The DEIS and the Draft EFH Assessment do not address the effects of decreased
inputs from headwater streams on downstream waters. Headwater streams support numerous fish
species and habitats, and the disruption to headwater streams from the mine site has the potential to
result in large environmental consequences to fish and aquatic resources at a scale beyond that included
in the Mine Site EIS Analysis Area (Figure 3.24-1). We recommend that the EIS include discussion of
the extensive body of scientific evidence demonstrating that headwaters are critical aquatic habitats, !°
and evaluate the role and importance of headwater streams in the project area in terms of both direct use
of these habitats and their inputs to downstream waters. Alternatively, the Corps should explain why its
existing consideration of headwater streams is sufficient in light of the significance and complexity of
the discharge activities associated with this project.

Intermittent Stream Reaches: The DEIS does not analyze intermittent stream surface and groundwater
flow pathways relevant to fish and fish habitat. Intermittent streams may lack flow during critical
summer low flow periods and are often viewed as having limited ecological function for fish habitat or

15 For example, Section 7.2.3.2 in EPA 2014,
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water quality when surface flow ceases. However, hyporheic flow composed of mixed shallow
groundwater and surface water under and along the channel bed can continue in these intermittent
channels after surface flow has ceased. This hyporheic flow can be thermally moderated (i.e., buffered
from the effects of solar heating by the channel substrate),'® and thus can create thermally distinct fish
habitat in isolated pools in intermittent streams.!” The literature supports the idea that intermittent
streams can provide high quality habitat. Subsurface flow can also increase thermal heterogeneity where
it emerges at confluence zones with perennial water bodies, such as lakes'® or streams and rivers, '’
providing patches of cold-water habitat in otherwise warm downstream waters. The functional role of
colder tributaries in providing thermally distinct water that supports cold water fish species is a clear
example of an ecosystem service provided by the tributaries,?® potentially even after surface flow has
ceased in an intermittent stream reach. We recommend that the EIS evaluate the potential importance of
intermittent stream reaches, which are seasonally important for fish migration, spawning, and rearing as
part of stream-lake networks, in the project impact area or the Corps should explain why its existing
consideration of intermittent streams is sufficient in light of the significance and complexity of the
discharge activities associated with this project.

The DEIS states that the mainstem SFK has a 10-mile reach, from two miles below Frying Pan Lake to
the SFK Tributary 1.19, that frequently exhibits zero or intermittent flow during winter and summer
months. The DEIS states that the loss of surface water in this reach transfers an average of 22 cfs from
the SFK (Nushagak River headwaters) into the UTC (Kvichak River headwaters) via groundwater
exchange, indicating complex hydrological connections. Groundwater remaining in the SFK basin
reemerges at the downstream end of the intermittent reach, 20 miles above the NFK confluence. The
DEIS states that this reach is not considered “quality” habitat for purposes of environmental review (pg.
3.24-9), but this conclusion is not supported within the DEIS. As discussed above, the scientific
literature supports the conclusion that intermittent stream reaches can be seasonally important for fish
migration, spawning, and rearing?! as part of stream-lake networks. Furthermore, the DEIS states that
the highest densities of chum salmon redds occurred in the reach immediately downstream of the dry
channel (SFK-C), where accretion of groundwater is most evident.?? The DEIS does not present the data
or other information on stream habitat that were analyzed to reach the conclusion that the intermittent
stream reach does not represent quality habitat. We recommend that the EIS evaluate the intermittent
reach on the mainstem SFK, between SFK Tributary 1.19 and the outlet of Frying Pan Lake, as potential
habitat for Chinook, sockeye, and chum salmon and resident fish. Alternatively, we recommend that the
Corps explain why its analysis is sufficient in light of the significance and complexity of the discharge
activities associated with this project.

Off-Channel Habitat: The DEIS does not quantify off-channel floodplain habitats or disclose models
that will be used to account for off-channel habitats, even though off-channel habitats can be an
extremely important factor in salmonid distribution.?* Tables 4.24.2 and 4.24.3 assert that there will be
an increase in downstream spawning and rearing habitats, but the DEIS does not provide scientific
evidence supporting this claim. We recommend that the EIS document and quantify pre-existing off-

16 May and Lee 2004, Arrigoni et al. 2008.
17 Bilby 1984, May and Lee 2004.

13 Buttle et al. 2001.

19 Ebersole et al. 2015.

20 Torgersen et al. 2012.

2.

22 R2 et al 2011a.

2 For example, Swales and Levins 1989.
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channel habitats that may be affected by the project, analyze potential losses of off-channel habitats due
to the project, and address the consequences of these habitat losses to fish populations. We recommend
that results from the Pebble Project Draft Environmental Baseline Studies 2006 Study Plan be used to
help illustrate the mechanics of flow connectivity to the channel from surface flow, groundwater flow,
or both combined. For example, Figure 11.1-3 of PLP 2006 includes a map of off-channel habitat
transects from the SFK River. Alternatively, the Corps should explain why its existing analysis is
sufficient in light of the significance and complexity of the discharge activities associated with this
project.

Fish

Distribution and Abundance: The DEIS and the Draft EFH Assessment do not characterize the full
seasonal distribution and abundance of resident and anadromous fish or capture interannual variability in
these parameters. Because the distribution and abundance of fish can vary substantially both seasonally
and interannually, and because the project will affect the area in perpetuity, long-term data on fish
distributions and abundances are needed to evaluate impacts of the project./ We recommend that the EIS
analyze the full seasonal and interannual variability in distributions and abundances of fish species and
assemblages that are supported by the diversity of habitats in the Nushagak and Kvichak River
watersheds, including habitats in the headwater streams of the SFK, NFK, and UTC over multiple years.
Alternatively, the Corps should explain why its existing analysis of spatial and temporal variability in
fish abundances and distributions is sufficient in light of the significance and complexity of the
discharge activities associated with this project. Specific recommendations include:

1. Fish may be absent from a site during some years or some portions of a single year, but present
in high abundances at other times. Low abundance at one point in time does not necessarily
equate to low abundance at another point in time, nor does it mean that the habitat is not
ecologically important. We recommend that the EIS explain the seasonal and interannual
distributions and abundances of fish species in terms of migration, spawning, incubation, rearing,
and overwintering habitat within streams affected by the Pebble Project, including those affected
by the withdrawal, storage, and discharge of water. When abundance and distribution data are
presented, we recommend that the Corps specify how that data was generated (e.g., in terms of
sampling frequency).

2. The DEIS includes little data on fish densities (see DEIS Sections 3.24 and 4.24), although
density data is available.?* The statements that are included in the DEIS are qualitative and
unsupported. We recommend that the Corps include relevant data collected by PLP and
supplement their analysis with relevant data collected by others.?®

3. The DEIS states (pg. 4.24-3) that rearing Chinook salmon have been documented in the 2.9 miles
of NFK Tributary 1.19 in lower densities (0.11 fish/100m?) compared to the mainstem NFK
(4.99 fish/100m?) but does not include a citation to support this statement. These estimates
appear to conflict with research conducted by ADF&G in the Nushagak River watershed that
concludes that juvenile salmon are likely more abundant in the tributaries and headwaters of the

24 For example, Tables 7.1-7.3 in EPA 2014, which show data from PLP’s Environmental Baseline Document.
25 For example, Woody and O’Neal 2010.
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drainage, where finer scale habitat such as riffles and woody debris are more common.?® We
recommend that the EIS consider this ADF&G report and provide supporting information for the
above referenced statement.

4. The Draft EFH Assessment states that no adult Pacific salmon were observed within the
headwater reach of the SFK River that would be eliminated by the Pebble Project during the
2004-2008 aerial surveys to document adult salmon distribution (pg. 67). Aerial surveys can
substantially underestimate salmon abundances in narrow, deep, highly vegetated, or tannic
waters.?’ Inclusion of supplemental survey methods such as mark-recapture can help identify
error and bias in estimates.”® We recommend that the EIS include discussion of the limitations of
aerial surveys and how these limitations could impact conclusions made in the EFH Assessment
and in the EIS (i.e., by underestimating salmon counts in headwater streams).

5. Fish abundance estimates from the Environmental Baseline Document (Figure 15-1-96; PLP
2011) suggest that over 80,000 returning sockeye salmon were counted during one aerial survey
in UTC and Tributary 1.60. This estimate, combined with remaining adult aerial counts, suggest
that over 100,000 spawning sockeye salmon were counted in UTC alone in 2008, but this
information is not included in the DEIS. We recommend that the EIS include these and other
existing project-specific fish abundance estimates in the record

Bristol Bay Salmon Portfolio: The DEIS and the Draft EFH Assessment do not fully analyze population
level effects from the potential loss of genetic diversity of the Bristol Bay salmon portfolio.?” The
Pebble Project could result in population-level effects on the genetic diversity of salmon stocks in the
Nushagak and Kvichak River watersheds, which in turn could impact the salmon portfolio and overall
resilience of salmon populations within the Bristol Bay watershed. Thus, additional information on the
genetically distinct fish populations in the project area is needed. We recommend that the EIS analyze
the relative contribution of genetically distinct spawning populations to determine the significance of
population losses or reductions that may result in impacts beyond recovery thresholds of species.*® We
recommend that the EIS also analyze and discuss existing scientific information on the Bristol Bay
salmon portfolio and the consequences of genetic biodiversity losses for salmon populations.
Alternatively, the Corps should explain why its existing discussion of genetic diversity and the portfolio
effect in the Bristol Bay region is sufficient in light of the significance and complexity of the discharge
activities associated with this project. Specific topics that we recommend the EIS discuss and evaluate
include:
1. There are several hundred discrete sockeye salmon populations in Bristol Bay.>! It is possible
that as many as 200 to 300 discrete sockeye salmon spawning aggregates occupy the Kvichak
River system alone.*? The heterogeneity of these Kvichak River populations reduces the

26 For more information about this research see:
http://www.adfg.alaska.gov/index.cfm?adfg=chinookinitiative_nushagak.main#juvenileabundance
27 Bevan 1961.

28 For example, Parken et al. 2003.

29 Schindler et al. 2010.

30 1d.

3.

32 Habicht et al. 2004; Ramsted et al. 2004; Ramstad et al 2009.
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variability of sockeye salmon returns in the Bristol Bay region and contributes to the stability
and robustness of the resource.

2. ADF&G has built and tested the Bristol Bay salmon genetic baseline over the past 17 years.>?

3. Recent research indicates that sockeye and Chinook salmon productivity vary over space and
time in the Nushagak River drainage, and that shifting habitat mosaics throughout the drainage,
including streams draining the project area, help stabilize interannual salmon production.**

Population Level Effects: The DEIS Summary for Habitat Loss (Section 4.24.2.1) concludes that
modeling indicates that “indirect impacts associated with mine operations would occur at the individual
level and be attenuated upstream of the confluence of the NFK and SFK with no measurable impacts to
salmon populations” (p. 4.24-6). Standard fisheries management techniques are applied at the population
level, not the individual level, and the approach mentioned in the DEIS is inconsistent with ADF&G
population/stock management approaches. The DEIS also does not provide fish population estimates or
the models used to support the determination that impacts would occur at the individual level rather than
at the population level. We recommend the EIS clarify the distinction between individual-level and
population-level effects and include supporting information for the conclusion that there would be no
measurable impacts to salmon populations. Alternatively, we recommend the Corps explain why its
existing analysis is sufficient in light of the significance and complexity of the discharge activities
associated with this project.

Temporal Availability of Salmon: The Pebble Project proposes to eliminate, dewater, block, and
fragment headwater streams, which could result in the loss of habitats that support headwater spawning
and rearing salmonid populations. Headwater stream populations arrive later to their spawning grounds
than those downstream in the mainstem and lower tributaries. Later arriving salmon populations are
important because they extend the seasonal availability of salmon to terrestrial wildlife (e.g., bears,
wolves) and other aquatic biota (e.g., fish and invertebrates) in the NFK, SFK, and UTC, and the overall
Nushagak and Kvichak watersheds. Predators and scavengers roam from lakes to mainstems to
tributaries in search of food subsidies offered by asynchronous salmon run timings across the landscape.
The DEIS does not evaluate the importance of late arriving salmon to the ecology of headwater and
downstream areas or of the potential consequences of losses due to the project. We recommend the EIS
evaluate the importance of late arriving salmon to the ecology of headwater and downstream areas and
the potential consequences of losses of these asynchronous subsidies due to the project or the Corps
explain why its existing analysis is sufficient in light of the significance and complexity of the discharge
activities associated with this project.

Age Structure: The DEIS acknowledges the presence of multiple age classes of Chinook, coho, and
sockeye salmon in the Nushagak and Kvichak River watersheds. As a result, project impacts may result
in losses of multiple age classes of multiple species. This loss of age class representation could
significantly impact annual production or returns within a few generations. This issue is currently not
evaluated in the DEIS. We recommend that the EIS analyze the potential for losses of multiple age
classes, including across multiple species, and the potential resulting depletion of annual returns or that
the Corps explain why its existing analysis is sufficient in light of the significance and complexity of the
discharge activities associated with this project.

33 For more information see: http://www.adfg.alaska.gov/index.cfm?adfg=fishinggeneconservationlab.bbaysockeye baseline
34 Brennan et al. 2019.
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Egg Incubation: The DEIS and the Draft EFH Assessment do not fully address egg incubation or
potential impacts to incubating fish eggs from habitat alterations. While the DEIS analyzes timing of
spawning, egg incubation is a different life stage that occurs during a different time period. Table 3.24-4
does not include egg incubation, and thus this table presents an incomplete picture of life-stage
periodicities of fish species in the NFK, SFK, and UTC watersheds. In addition, egg incubation could be
affected by several project induced physical and chemical alterations, including changes in water
temperature, groundwater inputs/flow pathways, surface flows, dissolved oxygen, pH, conductivity, and
other water quality parameters. We recommend the EIS add egg incubation to Table 3.24-4, between
spawning and emergence periods and that the EIS evaluate potential impacts to incubating eggs from
changes in flow (e.g., scour) and other physical and chemical project induced alterations, as well as the
consequences of the potential impacts to incubating eggs for fish species and populations. DEIS Table
4.24-1, which presents “Priority species and life stages used to determine habitat flow needs in the mine
site area,” should be revised to include the incubation life stage for all species documented to occur in
potentially affected waters, including lamprey (resident and anadromous). The analysis of impacts to
lamprey are important because lamprey eggs hatch into larvae (ammocoetes) in about two weeks’ time
and drift downstream to slow velocity areas, where they reside in the substrate from three to seven years,
resulting in multiple age classes in the substrate at once. Lamprey eggs and ammocoetes, as well as eggs
of other nest-building fish species, can be impacted by high flows that scour redds during sensitive life
stages. We recommend that Table 4.24-3, entitled “Average precipitation year juvenile habitat for all
streams and species in the mine site area pre-mine, during operations, and post-closure,” be revised to
include all species documented at the mine site area.’> Alternatively, we recommend that the Corps
explain why its existing consideration of egg incubation is sufficient in light of the significance and
complexity of the discharge activities associated with this project.

Resident and Anadromous Fish: The DEIS discloses that potential direct and indirect (i.e., secondary)
effects for aquatic resources are assessed according to the magnitude of impact from the project
depending on the specific species sensitivity to the type of disturbance (p. 4-24-1). However, only select
species are mentioned and several species that would be impacted are not included. As a result, the
DEIS presents an incomplete picture of the number of impacted fish species and underestimates direct,
secondary/indirect and cumulative impacts to the diversity of species and assemblages that provide
ecological sustainability to the NFK, SFK, and UTC watersheds. We recommend that the EIS analyze
impacts for the full diversity of resident and anadromous fish species known to occur in the Nushagak
and Kvichak River watersheds or explain why its existing focus on selected species is sufficient in light
of the significance and complexity of the discharge activities associated with this project.

DEIS Table 3.24-4 presents periodicity information only for select species. This table is incomplete and
does not sufficiently represent periodicity because the length of time between spawning and fry
emergence varies with species, population, and water temperature.® We recommend that the EIS
include the complete periodicity of critical life stages of all anadromous and resident species known to
occur in the mainstem and tributaries of the Nushagak and Kvichak River watersheds in Table 3.24-4 or
explain why its existing focus on selected species is sufficient.

35 Woody and O’Neal 2010.
36 Murray and McPhail 1988, Quinn 2004.
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DEIS Figures 3.24-2 and 3.24-3 present the fish distribution and relative contribution of “anadromous
salmonids,” “resident salmonids,” “non-salmonid fish,” and “no fish observed.” The DEIS does not
clearly define these terms, which differ from the regulatory language of the ADF&G Anadromous
Waters Catalog. We recommend that the EIS define the categories used in Figures 3.24-2 and 3.24-3.
For comparative purposes, we recommend that the EIS refer to life history strategies as either
“anadromous” or “resident,” consistent with the ADF&G Anadromous Waters Catalog. We also
recommend that the EIS clarify whether “no fish” means that the reaches were sampled and no fish were
found (and if so, when and how frequently these reaches were sampled), or that reaches were not
sampled. Alternatively, the Corps should explain why its existing categories are sufficient in light of the
significance and complexity of the discharge activities associated with this project.

Life History Strategies: The DEIS does not disclose potential impacts to life history strategies. Some
fish species (e.g., rainbow trout, least cisco, Dolly Varden char, three-spine stickleback, lamprey) exhibit
both resident and anadromous forms, each with diverse habitat needs for successful completion of life
cycles. Resident and anadromous forms of lamprey were documented in the NFK, SFK, and UTC during
the 2007 Baseline studies.?” The presence of lamprey has also been documented in these headwater
streams.*® Anadromous Dolly Varden have also been documented in Bristol Bay watersheds.** We
recommend that the EIS analyze life history strategies of the fish species documented to occur in the
project impact area, consider potential impacts of the project to these life history strategies, and explain
whether anadromous populations of these fish are also present within the Nushagak and Kvichak River
watersheds. Alternatively, the Corps should explain why its existing analysis is sufficient in light of the
significance and complexity of the discharge activities associated with this project.

The DEIS does not analyze potential impacts to diverse fish spawning strategies (e.g., nest builders
versus broadcast spawners; spring versus fall spawners). For example, salmonids and lamprey species
build redds in the channel substrate. Least cisco are broadcast spawners with eggs that disperse in the
water column. Coho salmon are fall/winter spawners, while rainbow trout are spring spawners. Adaptive
spawning strategies may not be resilient to the physical and chemical alterations resulting from the
project. We recommend that the EIS analyze impacts of the project to the diversity of spawning
strategies known to be used by fish species documented in the project area and resulting changes to the
overall ecology of fish populations and assemblages or explain why its existing analysis is sufficient in
light of the significance and complexity of the discharge activities associated with this project.

Bivalves: The DEIS does not discuss the presence or absence of freshwater mussels in the Bristol Bay
region, nor does it analyze project impacts to bivalves. The Pebble Project Draft Environmental Baseline
Studies, 2006 Study Plan, Figure 11.5-1, presents a map of the 2005-2006 project freshwater mussel
sampling locations for Lake Iliamna. We recommend that the EIS characterize the pre-existing bivalve
populations and analyze potential impacts to bivalves from the project or explain why its existing
analysis is sufficient in light of the significance and complexity of the discharge activities associated
with this project.

Sampling Design: The DEIS does not describe site selection and sampling design for fish habitat,
distribution, or relative abundance studies. The DEIS does not explain methodologies used for the

37 Northern Dynasty Minerals 2007.
3 Woody and O’Neal 2010.
3 Lisac and Nelle 2000, Reynolds 2000, Taylor et al. 2008.
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selection of habitat transects (i.e., random, systematic) or if there was statistical reasoning behind the
study transect selection. In addition, levels of uncertainty and error are not consistently reported for data
used in the analysis. Fish counts reported in PLP’s Environmental Baseline Document*’ do not always
include estimates of observer efficiency, sampling efficiency, or other factors that affect the proportion
of fish present observed. Thus, counts may often underestimate true abundance. The DEIS also includes
limited or no information regarding when samples were collected, how many were collected, how often
they were collected, and overall sample size on which estimates were based. This information should be
included within the DEIS to support its statements. We recommend that the EIS provide information on
site selection and study sampling designs and associated levels of uncertainty and error, as well the
above-mentioned sample reporting information, for all data included in the DEIS, because this
information is necessary to understand and support the presented analysis. Alternatively, the Corps
should explain why its existing presentation of sampling design information is sufficient in light of the
significance and complexity of the discharge activities associated with this project.

Impacts of Streamflow Alterations: The project proposes to directly alter the natural flow regimes of
streams that support resident and anadromous fish. A stream’s flow regime—its daily, seasonal, annual,
and flood fluctuations—is key to stream structure and function; thus, assessing impacts based only on
mean monthly streamflows at large spatial scales does not adequately capture impacts. Numerous case
studies in the literature indicate that altering a stream’s hydrograph can cause measurable changes in
ecosystem structure.*! Streamflow changes are characterized in the DEIS using changes to monthly and
annual mean flows. Fish habitat is created and maintained through daily and seasonal variations (e.g.,
minimums and maximums) of the natural hydrograph and therefore the time scale used in the DEIS does
not capture flow impacts on fish. Reporting mean monthly values alone does not represent the range of
flows that occurs each month or during extreme precipitation or drying events. We recommend that the
EIS model flow alterations associated with the project on a more conservative basis, such as a daily or
diurnal basis, to fully predict potential impacts on fish. We recommend that the EIS also characterize
flow alterations such that pre-existing, mine operation, and post-closure hydrographs can be compared
in terms of changes in the frequency or magnitude of daily peak and minimum flows. To support this
analysis, the EIS could include a table that identifies: stream, reach, length (miles), percent and absolute
(cfs) streamflow alteration (in terms of monthly mean, minimum, and maximum flows), and fish species
and life stages known to be present. We recommend that the EIS include one or more maps of streams in
the mine area that illustrate the specific percent streamflow changes expected along those streams (e.g.,
see Figure 7-14 in EPA 2014). Alternatively, the Corps should explain why its existing analysis of flow
alterations is sufficient in light of the significance and complexity of the discharge activities associated
with this project.

The DEIS does not explain how flow alterations may alter ice formation in the Nushagak and Kvichak
River watersheds. The DEIS does not include information on locations, thickness, or movement of ice;
timing of break up and ice-out; under-ice temperatures; or under-ice spawning and overwintering
habitat. We recommend that the EIS evaluate the project’s potential impacts on the ice-related factors
discussed above or explain why its existing consideration of ice-related factors is sufficient in light of
the significance and complexity of the discharge activities associated with this project.

The DEIS asserts that increasing flow will only result in positive benefits by increasing habitat.
However, increasing flow can have negative effects as well (e.g., via temperature changes, redd

40 PLP 2011.
41 Richter et al. 2012.
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scouring, and changes in channel stability and form), and it is well established that for many species and
life stages, increasing flow does not create more habitat. In addition, the timing, frequency, and duration
of increased flows should be considered. We recommend that the EIS further evaluate the extent to
which increasing flow will result in potential positive benefits for the species and life stages impacted,
as well as the potential negative impacts that could result from flow increases, in terms of the
magnitude, timing, frequency, and duration of these changes. Alternatively, the Corps should explain
why its existing analysis of the impacts of flow increases is sufficient in light of the significance and
complexity of the discharge activities associated with this project.

According to Draft EFH Assessment, the net changes to habitat are expected to be negative across
species in an average year and even greater in a dry year. The Draft EFH Assessment (Table 5-3)
includes a nine percent decrease of spawning habitat for all four salmon species (Chinook, sockeye,
coho, chum) in a dry year. We recommend that the EIS revise or provide supporting information for
assertions in the DEIS that the Pebble Project will increase habitat, to accurately reflect analyses
showing net habitat decreases. Alternatively, the Corps should explain why its existing analysis is
sufficient and accurate in light of the significance and complexity of the discharge activities associated
with this project.

In considering mine site impacts on fish resources, the DEIS states that the EIS analysis area (the NFK,
SFK, and UTC watersheds, plus a 1,000 ft buffer around the mine site) includes “all aquatic habitats
potentially impacted by changes in streamflow from the diversion, capture, and release of water
associated with the project that result in a modeled reduction of streamflow greater than 2 percent” (pg.
4.24.-1). We recommend that the EIS provide rationale for why this two percent threshold was selected,
the spatial or temporal scale at which this two percent value was calculated, how these delineations were
supported by modeled streamflow changes, or whether this area also encompassed streamflow increases
greater than two percent, and why it is considered a scientifically defensible threshold for considering
impacts to fish resources.

The DEIS states that approximately 2.3 miles of the Tributary 1.190 mainstem and sub-tributary stream
channels will remain free-flowing between the TSF and the water seepage pond, and that this could be
resident species habitat (Section 4.24.2.1 Habitat Loss — North Fork Koktuli). We recommend that the
EIS explain how this stream segment will remain free-flowing if it is blocked on both ends by mine
structures, the upstream end of which is designed as a flow-through system such that water in this
segment would be, in part, mining process water from the TSF.

The DEIS estimates the potential extent of downstream flow-related impacts of the project. The
estimate, however, is unsupported. The DEIS states that “[o]nce the mainstem of the Koktuli is reached,
flow changes would not be detectable” (pg. 4.24-13). The EPA’s review finds that the DEIS does not
contain any support for this conclusion, and that the DEIS does not define ‘detectable.” We recommend
that the information be added to support this statement regarding downstream flow-related impacts and
revise or clarify as necessary.

According to the DEIS surface water modeling chapter (Appendix K.17 and RFI 104), the margins of
error for flow model results are high; for example, the maximum difference between actual and modeled
flows is approximately 20 percent. We recommend that the EIS, both graphically and tabularly, display
flow changes (increases and decreases) for all project phases to show the extent (i.e., 3, 5, and 10
percent) and degree of downstream flow. We also recommend that the EIS show how changes in
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effluent discharges may result in fish habitat changes, taking into account the 20 percent margins of
error in the flow model. Alternatively, the Corps should explain why its existing analysis of flow
alteration is sufficient in light of the significance and complexity of the discharge activities associated
with this project.

Water Quality Impacts on Fish

Water Chemistry: The DEIS lacks analyses of the potential for fish toxicity from the introduction,
relocation, or increase in contaminants in the aquatic environment. Anadromous and resident species are
genetically adapted to a relatively narrow and unique range of habitat and water quality parameters
within their natal streams.*> We recommend that the EIS analyze: 1) potential impacts of increased
metal loading to fish; and 2) how increases in loading, especially of copper and selenium, would affect
fish downstream of the discharge points. We recommend that the level of chemical alteration and
potential consequences to fish and fish habitat be evaluated. Alternatively, the Corps should explain why
its existing analysis of metal loading and impacts on fish is sufficient in light of the significance and
complexity of the discharge activities associated with this project. Additional technical
recommendations include:

1. The Pebble Project proposes to treat all discharges to meet water quality standards. The Corps
should analyze the potential for discharges to match the existing water quality of the receiving
waters. Discharges that meet standards may still impact fish and fish habitat. For example, small
changes, such as increases in dissolved copper concentrations, can be lethal or sublethal.*’ In
order to improve thia analysis, the Corps should predict changes to concentrations in streams due
to project impacts (such as treated water discharges, fugitive dust, and uncaptured groundwater)
and evaluate the impacts that these changes could have on fish and fish habitat.

2. DEIS Section 3.24.1, Fish Tissue Trace Element Analysis, does not provide summary baseline or
existing concentrations of elements (i.e., zinc, copper, arsenic, mercury, methylmercury). The
Pebble Project Draft Environmental Baseline Studies 2006 Study Plan (Figure 11.1-1) includes a
map of fish tissue sample site locations and the Draft 2007 Environmental Baseline Studies
include a table of fish tissue sample locations (Table 11.1-2). We recommend that the EIS
include this information to support analysis of potential impacts to fish from elevated elements.

3. Neither the DEIS nor the Draft EFH Assessment include analyses and discussion of potential
toxicity impacts to fish. We recommend that the EIS analyze the potential for the following
toxicity impacts:

e Impairment to olfaction and homing capabilities in salmonids;
e Attraction to very high lethal levels of water contamination;

e Interference with respiratory function;

e Reduction in immune efficiency;

e Disruption to osmoregulation capabilities;

e Impacts to the sensitivity of the lateral line canals;

e Impairment of brain function; and

42 Woody 2018; Lytle et al. 2004.
43 Eisler 2000, Baldwin et al. 2003, Sandahl et al. 2006, Hecht et al. 2007, Sandahl et al. 2007, Tierney et al. 2010.
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e Changes in enzyme activity, blood chemistry, and metabolism.

Water Temperature: The DEIS and the Draft EFH Assessment do not analyze how disruption in
groundwater pathways, surface water flow, and aquifers will alter water temperatures and thermal
patterns within the NFK, SFK, and UTC watersheds. Fish are at risk from changes in the heterogeneity
of thermal patterns, which drive their metabolic energetics. Fish populations rely on groundwater-
surface water connectivity, which has a strong influence on stream thermal regimes throughout the
Nushagak and Kvichak River watersheds and provides a moderating influence against both summer and
winter temperature extremes (Woody 2011). We recommend that the EIS characterize existing baseline
heterogeneity of the water temperature regime and what this heterogeneity means for fish and fish
habitat, including analyses of the regulating effects of groundwater/surface water connectivity. We
recommend that the EIS analyze how flow alterations will affect pre-existing daily thermal regimes, as
well as consequences for fish. A color-coded thermal map of the existing water temperature regimes
versus those under the project operations would be helpful to show changes that could occur with project
implementation. Alternatively, the Corps should explain why its existing analysis of temperature
changes and impacts to fish is sufficient, in light of the significance and complexity of the discharge
activities associated with this project. Additional technical recommendations regarding water
temperature include:

1. The Draft EFH Assessment Table 5-4 presents a range of average stream water temperatures pre-
mine and after release of treated surplus water during winter and summer. We recommend that
this analysis be revised to include temperature variability (i.e., changes in daily minimum and
maximum temperatures). Broadly characterized winter and summer average temperature ranges
are not relevant to disclosing changes in thermal patterns to which NFK, SFK and UTC resident
and anadromous fish are locally adapted. We also recommend that the EIS analyze potential
short-term effects of water temperature increases during dry years.

2. We recommend that the EIS analyze impacts of temperature alteration to critical life history
stages of fish species, particularly in terms of changes in incubation conditions and accumulated
thermal units necessary to complete egg development. Egg development is a sensitive life stage
and water temperature differences of one degree Celsius can impact growth and development.**

3. The DEIS assumes that the impacts of the proposed project to average stream water temperatures
during the winter will be negligible or beneficial with no supporting evidence. We recommend
that the EIS include analysis to support or revise these conclusions.*’

4. The Draft EFH Assessment asserts that ice and beaver effects on stream morphology would
likely minimize potential effects of flow alteration on channel morphology (5.1.1.3 Water Flow,
pg. 70). We recommend that the EIS include additional information to support this conclusion.

5. We recommend that Section 3.24.5 of the DEIS be revised to consider how future changes in the
regional climate may affect fish populations. We recommend that the EIS analyze long-term
management under expected future climate scenarios, particularly in terms of water treatment
and management and salmon populations. As discussed earlier, a key feature of salmon
populations in the Bristol Bay watershed is their genetic diversity (i.e., the portfolio effect),
which serves as an overall buffer for the entire population. Different sub-populations may be
more productive in different years, which affords the entire population stability under variable

4 Brannon 1987, Beacham and Murray 1990, Hendry et al. 1998, Quinn 2005, Healey 2011, and Martins et al. 2012.
4 For example, Sparks 2018.
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conditions year-to-year. If this variability increases over time due to changes in temperature and
precipitation patterns, this portfolio effect becomes increasingly important in providing the
genetic diversity to potentially allow for adaptation; thus, impacting or destroying genetically
diverse sub-populations may have a larger effect on the overall population than expected under
future climatic conditions.

Nutrient Inputs: The discussion of stream productivity (Section 4.24.2.4) includes unsupported
conclusions regarding the importance of marine-derived nutrients, stating “[a]s shown in the baseline
data above, marine-derived nutrients do not appear to influence the nutrient availability in the Koktuli or
uppermost reaches of the Upper Talarik watersheds in the project area” (pg. 4.24-17). It is not clear what
baseline data are referred to in this statement. Further, baseline water quality data are not relevant to
supporting such conclusions, as it is likely that marine-derived nutrients in these relatively low-nutrient
systems would get taken up quickly by biota rather than remain in the water column. Consideration of
whether biotic production differs between anadromous and non-anadromous streams would be of more
value in determining the influence of marine-derived nutrients. To evaluate the contribution of marine-
derived nutrients to stream productivity, we recommend that the EIS evaluate changes to marine-derived
nutrient inputs from the pre-existing condition and the consequences of these changes for stream
productivity at multiple trophic levels or explain why its existing analysis of stream productivity is
sufficient, in light of the significance and complexity of the discharge activities associated with this
project.

The DEIS includes almost no analyses of direct losses of autochthonous and allochthonous inputs from
upstream reaches lost and/or disconnected from wetland and other riparian habitats, as well as the
incremental reductions in those inputs in downstream segments throughout the stream reaches. We
recommend that the EIS analyze these losses of autochthonous and allochthonous inputs and their
effects on system-wide primary, secondary, and tertiary production that support fish populations or
explain why the existing analysis of these inputs is sufficient, in light of the significance and complexity
of the discharge activities associated with this project.

The DEIS similarly includes almost no analyses to address invertebrate transport and production.
Invertebrates are a significant source of food for fish. Macroinvertebrate and periphyton data are very
spatially and temporally limited in the mine site area, limiting the utility of generalizations about stream
productivity. No data on macroinvertebrate exports from headwater streams are presented in the DEIS,
despite numerous studies showing these exports can be important in Alaska streams.*¢ We understand
that a macroinvertebrate technical working group was convened, and limited data on macroinvertebrates
were collected in the mine site area and along the northern transportation corridor as part of the
environmental baseline for the project; however, the DEIS does not include this information. We
recommend that the EIS analyze invertebrate transport and production, using available site-specific data
and where necessary supplementing these data with additional sampling and information. Alternatively,
we recommend that the Corps explain why its existing analysis of invertebrate exports is sufficient, in
light of the significance and complexity of the discharge activities associated with this project.

46 For example, Wipfli and Gregovich 2002, Wipfli et al. 2007.
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Modeling of Impacts to Aquatic Resources: The DEIS identifies significant uncertainty in the
groundwater model, which affects the water balance and streamflow alteration predictions*’ (see
Groundwater and Surface Water Hydrology comments above). No accuracy or sensitivity analysis was
performed on the water quality modeling and predictions (see Water Quality section, above), or the
physical habitat simulation modeling (see comments below). The DEIS does not include information
about how the uncertainties in modeled predictions (e.g., predictions in flow alterations and sources of
water and contaminant contributions) affect predicted impacts to fish and fish habitat. We recommend
that the EIS discuss the validity and accuracy of model outputs when assessing project impacts to fish
and fish habitat.

The Draft EFH Assessment discloses that a hybrid simulation analysis model (HABSYN) was used to
synthesize habitat-flow relationships. According to the document, HABSYN is meant to account for
predicted stream flow reductions and treated surplus water discharges from the mine water treatment
plants, and its predictions are based on physical habitat simulation system (PHABSIM) modeling at
measured transects. PHABSIM forces/assumes a fish-habitat relationship based on water depth and
velocity (discharge) alone. We also note that PHABSIM and its subcomponents (habitat suitability
curves and wetted usable area) were identified by the Pebble Project Instream Flow Technical Working
Group as being problematic and inappropriate for assessing fish habitat in the project area.*® The DEIS
and supporting documents have not established that there is a relationship between discharge and fish
habitat selection, which is of particular import given that the impacted sub-watersheds of the proposed
Pebble Project mine site are groundwater-driven systems. We recommend that the EIS fully explain the
uncertainties and limitations of the PHABSIM and HABSYN models and describe how the limitations
affect the analysis of fish and fish habitat impacts. Additional technical recommendations related to
habitat modeling include:

1. PHABSIM and associated preliminary watershed model results presented in the Draft EFH
Assessment (Table 5-3) indicate habitat losses in the NFK and SFK Rivers for some species and
habitats (e.g., coho and Chinook salmon spawning). The DEIS asserts that there are habitat gains
downstream (due to increase discharges), but these are modeled increases in discharge, and no
analysis is provided to indicate that there will be resulting habitat increases. Table 5-3 also
reports net gains in sockeye salmon. However, PHABSIM likely is not appropriate for capturing
habitat for species that key into habitat factors, such as areas of groundwater upwelling (e.g.,
spawning sockeye), that are unrelated to water depth and discharges. We recommend additional
analyses be conducted to support the results reported in EFH Assessment Table 5-3.

2. The Draft EFH Assessment discloses that wetted usable area will be used to identify available
habitat; however, the information presented in Table 4.24-2 and Table 4.24-3 appears to be based
on the assumption that increases in water depth and/or velocity equate to additional spawning
and/or rearing habitat (see discussion above regarding limitations of PHABSIM modeling).
While the tables may lead to the conclusion that there will be an increase in habitat due to
discharges, discharges also may result in negative impacts (e.g., redd scouring). We recommend

47 Monthly average discharges were chosen as inputs in the streamflow model, which do not represent the range of flows that
occurs each month or extreme precipitation events, both of which affect stream ecology. Calibration of the stream flow model
indicated that cumulative flows were overpredicted during the first two years of the calibration period and underpredicted
during the remaining three years. In some cases, measured and calculated flows differed by more than 20 percent. The model
may also not be able to predict the lowest flows (RFI 104).

48 ISF TWG meeting minutes 2010.

61

Binder Page 1-96
A Return to Home



that the Corps evaluate potential impacts of water discharges on all relevant habitat factors,
rather than focusing only on increases in water depth and/or velocity.

3. Baseline documents indicate and the Draft EFH Assessment discloses that habitat suitability
curves were developed from PHABSIM modeling efforts, but the DEIS does not discuss habitat
suitability curves or the appropriateness of their use. We recommend that the EIS include
additional data and analyses to demonstrate the validity of this approach.

The DEIS does not include analysis of how the predictive models work together to analyze and quantify
the cumulative impacts of potential changes in streamflow or water quality, and the subsequent
consequences for fish and fish habitat (e.g., how flow modeling integrates with downstream water
temperature modeling to demonstrate lateral and longitudinal changes in the heterogeneity and
complexity of side-channel spawning habitat or beaver pond rearing habitat, or how impacts from
surface and groundwater flow alterations and corresponding changes in downstream water quality affect
distribution and production of benthic macroinvertebrates). We recommend that the EIS analyze and
discuss model integration to explain how individual predictive models are combined to assess and
quantify project impacts and to identify what consequential outputs mean for fish and fish habitat.
Alternatively, the Corps should explain why its existing analysis is sufficient, in light of the significance
and complexity of the discharge activities associated with this project.

COMMERCIAL AND RECREATIONAL FISHERIES

The DEIS does not fully describe the value of the Bristol Bay fisheries, which includes the largest
sockeye salmon fishery in the world, or the Pebble Project’s and project alternatives potential impacts to
these fisheries. As a result, many of the conclusions in the DEIS regarding the value of the fisheries lack
context to support stated conclusions. Analysis of impacts to commercial fishing “relies on Section 4.24,
Fish Values, which estimates that Alternative 1 would not have measurable effects on the number of
adult salmon returning to the Kvichak and Nushagak river systems as a result of project operations, due
to the limited lineal footage of upper Koktuli River fish habitat affected by placement” (pg. 4.6-5). The
DEIS states that the magnitude, extent, duration, and likelihood of project effects of Alternatives 2 and 3
on commercial fishing would be expected to be the same as Alternative 1, with the exception of
increased fishing pressure on freshwater waterbodies under Alternative 3 due to the presence of a
continuous road providing access to these waterbodies along the north side of Lake [liamna. As
described in our following comments, we recommend that the EIS fully analyze identified issues and
utilize the available scientific literature to support conclusions regarding the value of these fisheries.

The analysis of impacts to commercial and recreational fisheries examines expenditures and number of
trips for recreational fisheries as well as revenues for commercial fisheries, which are common features
of a typical economic impact analysis. However, the EIS does not appear to acknowledge the existence
of additional sources of value that should be considered in the analysis. For example, the assessment
places a value of zero on passive use, existence, and bequest values associated with these fisheries.
Further, when there are potential conflicts the assessment generally assumes that fishermen (commercial
and recreational) will alter their behavior, with little analysis of the real costs of that avoidance behavior.
We recommend that the EIS identify and consider additional economic values and acknowledge that
those values are likely to be positive. We further recommend that the assessment include welfare
theoretic values of willingness-to-pay or consumer surplus for a day of recreational fishing in addition to
the cost or expenditure data presented in the assessment.
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1. In the description of the Cook Inlet gillnet fishery, the DEIS includes the following evaluation:
“... the potential for conflict is low because of the depth of the pipeline on the sea floor, and the
specifications of drift gillnet gear” (pg. 3.6-19). No evaluation of potential conflict is made for
any of the groundfish species or for shellfish and other species. Regarding Cook Inlet groundfish,
the DEIS states (pg. 3.6-22) that harvesters have greater flexibility to avoid fixed assets such as
pipelines and undersea cables due to the size of the federal management areas. We recommend
that the EIS clarify whether this is an estimate or an evaluation of how these fishermen may
change their behavior as a result of the proposed pipeline. We recommend that the EIS include
analysis of potential pipeline conflicts for all commercial fisheries in Cook Inlet.

2. We recommend that a change in recreational fishing effort as a function of perceived loss of
quality in the fishery be considered as one of the potential impacts of the proposed mine and its
construction. Examples exist of a recent discussion of these types of losses after the Gulf of
Mexico oil spill (English et al. 2019; Glasgow et al. 2019).

3. The DEIS does not fully analyze impacts to recreational fishing on the Kenai Peninsula. While
acknowledging that a new compressor station as well as the eastern terminus of the proposed
natural gas pipeline are proposed to be constructed in this area, the document states that: “The
facility would not be expected to affect angling in the area; thus, Area P (Kenai Peninsula) is not
discussed in further detail in this section” (pg. 3.6-27, footnote to Figure 3.6-15). Given that the
project will result in on-the-ground impacts associated with construction and operation of this
infrastructure, we recommend that the EIS include additional analysis to support the conclusion
that the expected effect to recreational angling in Area P is zero.

4. Regarding effects on salmon populations, the DEIS states “In terms of the magnitude of impacts,
construction and operation of the project would not be expected to have measurable effects on
the number of adult salmon returning to the area. In terms of the extent of impacts, commercial
harvesters may have to change fishing patterns based on the proximity of fishing to port
operations, or could experience losses if port operations affected salmon returns” (pg. 4.6-6). We
recommend that the EIS define the distinction between “magnitude” and “extent” of impacts in
this context and resolve apparent conflicts between the two statements above in terms of
acknowledging potential impacts to salmon returns and populations.

5. The DEIS states that there would be “no measurable impacts on sport fish” (pg. 4.9-9). However,
potential impacts are described elsewhere in Section 4.6. For example, the DEIS acknowledges
the potential for there to be economic impacts borne by recreational fishermen and affiliated
guides and lodges, stating that “Affected operators could substitute fishing on different streams,
albeit at potentially higher costs to themselves and their consumers” (pg. 4.6-8) and states that
“the pipeline itself could disturb traditional halibut concentrations...” (pg. 4.6-9). We
recommend the impacts on sport fish be quantified in the EIS, and that statements regarding
measurable impacts be revised as appropriate.

6. The DEIS states that “The extent of construction and operations of the projects would be to
affect the quality of the fishing experience in the immediate vicinity of the project where project
facilities are visible...” (pg. 4.6-9). Fishing in an area with an undisturbed watershed is likely a
different perceived experience that fishing in an area with an active mine and its infrastructure,
regardless of whether or not those facilities are directly visible. We recommend that the EIS
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include analysis to support the assumption that impacts on the fishing experience would occur
only where project-related changes are visible.

7. The DEIS states that “...revenues would shift between municipalities and companies but not
necessarily change in total...” (pg. 4.6-9). We recommend that the EIS clarify what “not
necessarily” means in this context, and that the EIS explain which municipalities are likely to be
affected even if overall visitation to the region doesn’t change.

Subsistence: Currently the assessment of Bristol Bay fish resources does not include subsistence values.
The subsistence fishery is addressed in a separate chapter, which quantifies harvest levels of subsistence
fish resources but does not quantify the economic value of the subsistence fisheries. Because the DEIS
currently considers the commercial and recreational fisheries independently of subsistence values, the
DEIS presents an incomplete picture of the value of Bristol Bay fishery resources. We recommend that
the subsistence fishery information be combined with the commercial and recreational aspects to
provide a comprehensive assessment of the Bristol Bay fishery resource values.

Weathervane Scallops, Roe Herring, and Salmon: The DEIS discloses that the harvest and long-term
productivity of the Kamishak Bay weathervane scallop fishery could be affected by the route of the
proposed natural gas pipeline (pg. 4-6.2 and pg. 4.6-6), and that the construction and presence of the
pipeline may delay or negate future openings of the fishery due to sea bed floor disturbance. The DEIS
does not, however, appear to fully analyze the extent, magnitude, or duration of impacts. We
recommend that the EIS include an assessment of the weathervane scallop fishery, including the two
weathervane scallop beds that are in the path of the pipeline, and the impacts of the pipeline on this
fishery.

The DEIS states that in terms of the magnitude of impacts, construction and operation of the
Amakdedori port would not be expected to have measurable effects on the number of adult salmonids
returning to the Chenik sub-district of Kamishak Bay fishing district (pg. 4.6-6). This is also the same
area as the historic Pacific herring sac roe fishery. The DEIS includes no impact assessment of either of
these fisheries. The DEIS discloses that the Pacific herring fishery in Kamishak Bay could experience
direct or cumulative effects, but no analyses are presented. We recommend the EIS include analyses of
these fisheries and the extent, duration, and magnitude of environmental consequences to these fisheries
from project impacts and alternatives.

Value of the Fisheries: The DEIS lacks many specifics of the value of the Bristol Bay, Nushagak and
Kvichak watershed fisheries. We recommend that the EIS utilize information from the current ADFG
Annual Management Report* as one of the single best sources of summary information for the Bristol
Bay fisheries, including the reporting of last year’s record setting Sockeye Salmon returns from the
Nushagak District. The DEIS further indicates that Bristol Bay salmon fisheries “suffer” from a lack of
value, recognition, and branding. This likely underestimates the known and well-documented value of
the Bristol Bay salmon fisheries. Bristol Bay Sockeye Salmon are branded and advertised on the global
market.>*>! We recommend that the EIS either include the best science and information available to
support its conclusion or revise the conclusion accordingly. Additional specific comments are below:

4 http://www.adfg.alaska.gov/FedAidPDFs/FMR18-11.pdf
30 https://bristolbaysockeye.org/
ST https://www.bbrsda.com/history
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The DEIS indicates that the Nushagak River does not particularly stand out for the average size
of its sockeye salmon run, (pg. 3.6-4) but does not include that the Nushagak River provides an
annual average return of 2.3 million sockeye salmon. Further, the 2018 Nushagak District
sockeye salmon harvest of 24.1 million fish was the largest single Bristol Bay district harvest on
record.>> We recommend that the EIS text be revised accordingly.

We recommend that the EIS also include that the 2018 Bristol Bay preliminary ex-vessel value
of $281 million of all salmon species ranks first in the history of the fishery and was 242 percent
above the 20-year average of $116 million. It was 39 percent higher than the $202 million ex-
vessel value of the 1990 harvest, which ranks second. The 43.5 million harvest of all species was
the second largest in the history of the fishery, after the 45.4 million fish harvest in 1995. The
sockeye salmon harvest of 41.3 million ranks second after the 44.2 million fish harvest, also in
1995.53

We recommend that the EIS include an assessment of the differing run timing of salmon species
returning to each district. Differences in run timing are an important aspect of the Bristol Bay
salmon portfolio, ecologically and economically. For example, during 2018 the Naknek-
Kvichak, Egegik, and Ugashik districts (east side) observed the latest run timing on record, and,
because of the disparity in run timing between the Nushagak and the east side districts, the
processing sector was able to keep pace with the run. This suggests that, in addition to the
variability in abundance of returns, variability in timing of the returns is key to sustaining the
economic stability of the processing sector. We recommend that this chapter include
consideration of the salmon portfolio effect that accounts for the resiliency of Bristol Bay salmon
fisheries in the region.>*

The Nushagak—Mulchatna rivers drainage produces the largest runs of Coho Salmon in Bristol
Bay. Within the drainage, there are 4 areas of concentrated recreational effort: the lower 15 miles
of the Nushagak River near the village of Portage Creek; the middle section of the Nushagak
River in the vicinity of the village of Ekwok; the section of the Mulchatna River between the
Stuyahok and Koktuli rivers; and, the upper Nushagak River from the outlet of Nuyakuk River
upstream to the outlet of the King Salmon River. Of the areas mentioned above, the lower
portion of the Nushagak River and the fishery in the immediate vicinity of the Nuyakuk River
outlet have long been the most significant.>> We recommend the EIS include this information
relevant to the value of the fisheries that will be impacted by the project.

We recommend that the EIS include all sport fisheries in the project area, including the Sockeye
Salmon and Chinook Salmon recreational fisheries or the Rainbow Trout special management
areas with in the Nushagak and Kvichak watersheds, including the upper Nushagak, Kvichak
River and upper Talarik Creek. Additional information on sport fisheries in the project area can
be found on the ADFG website.’® We recommend this important fishery information be included
and impacts analyzed in the EIS.

32 http://www.adfg.alaska.gov/static/applications/dcfnewsrelease/989536277.pdf

33 http://www.adfg.alaska.gov/Fed AidPDFs/FMR18-11.pdf

54 https://www.adfg.alaska.gov/index.cfm?adfg=fishingSportFishingInforuntiming. main&chart=runbbk

55 https://www.arlis.org/docs/vol1/K/934855450.pdf

56 https://www.adfg.alaska.gov/static/regulations/regprocess/fisheriesboard/pdfs/2018-2019/bb/FMR 18-27.pdf
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6. We recommend that the EIS include information on the aesthetic value of the Bristol Bay salmon
fisheries or the Upper and Lower Cook Inlet fisheries.

7. Table 3.6-2 Bristol Bay Economic Contribution, 2010 (pg. 3.6-5) cites a 2013 report by Knapp,
Guiettabi and Goldsmith. There is a more recent (2018) report on the benefits and economics of
Bristol Bay salmon available,’” and we recommend that this more recent information be factored
into the analysis.

Fisheries Management Regime: The DEIS does not fully characterize the historical and ongoing
research and management efforts that are in place to help ensure the sustainability of the Bristol Bay,
Nushagak, and Kvichak watershed salmon fisheries. We recommend the EIS include discussion of
Bristol Bay and Cook Inlet species management plans and the management regime of the ADFG in the
EIS. This is important information to include given the financial investment made annually by the State
of Alaska to sustain Bristol Bay fisheries through management efforts. We recommend that the EIS
include the ADFG management plans currently in place to help ensure the sustainability of the fisheries,
including the Nushagak-Mulchatna King Salmon Management Plan,”® The Bristol Bay Five Year
Strategic Plan: 2018-2023,° the Nushagak River Coho Salmon Management Plan,® and the sockeye
salmon management plan. All include actions and restrictions that should be taken if the in-river runs
fall short of management goals. We recommend that the EIS include a comprehensive analysis of the
current Bristol Bay fisheries management regime and the potential for regime shifts as a consequence of
project impacts to commercial and recreational fisheries.

Additional information that we recommend incorporating into the EIS analysis, including examples of
the resources committed to Bristol Bay salmon fisheries due to their well-recognized value and
importance to the local, national and international markets, includes:
1. The Bristol Bay genetic baseline that ADFG has built and tested over the past 17 years, found on
page 3 of the 2017 Bristol Bay Area Annual Management Report.®!
2. The Bristol Bay Research Institute sited at Port Moller.
3. The Bristol Bay Regional Seafood Association 2018-2023 Strategic Plan.%?
4. The work and research of University of Washington’s Alaska Salmon Program provides a wealth
of information on regional fish populations with many relevant peer-reviewed journal articles
that could be referenced to characterize the fish ecology of the region.

Visualization Tools: We offer the following recommendations regarding figures provided for Section
3.6, in order to improve the understanding of Commercial and Recreational Fisheries in the project area:

1. We recommend that maps of commercial and recreational fisheries (e.g., Figure 3.6-10 Upper Cook
Inlet Drift Net Management Areas, Figure 3.6-11 Cook Inlet Management Area Groundfish Areas
and District Boundaries, and Figure 3.6-13, Cook Inlet Management Area and Shellfish Districts) be
overlaid with project components, such as the proposed pipeline. Visualization would assist
decisionmakers and the public in understanding the proximity of project components to fisheries.

57 http://www.pebblescience.org/pdfs/EconomicBenefitsofBristolBaySalmon-July-2018.pdf
%5 AAC 06.361

59 https://www.bbrsda.com/strategic-plan/

%05 AAC 06.368

o1 http://www.adfg.alaska.gov/FedAidPDFs/FMR18-11.pdf

62 https://www.bbrsda.com/strategic-plan/

83 https://sites.uw.edu/aksalmon/
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2. We recommend including the percentage of active permits to permits owned above each bar in
Figure 3.6-6 Distribution of Quartiles in the Drift Net Fishery by Area of Residence, to aid
understanding of how Figure 3.6-6 relates to Table 3.6-4.

3. Table 3.6-9 & Table 3.6-10 present average angling days and statewide harvest survey information
for waterbodies in the project area. We recommend including a map showing the location of these
waterbodies/rivers relative to the proposed mine site and proposed infrastructure.

GEOHAZARDS

Key issues associated with geohazards pertain to recommendations that the EIS include additional detail
regarding embankment designs and seismic stability to support the DEIS conclusions related to the
safety and stability of tailings storage facility and water management pond embankments. Accidents or
failures associated with the embankments could have significant adverse impacts on ecologically
important streams, wetlands, lakes, and ponds and the fishery areas they support. Our recommendations
regarding these key issues are discussed below. Additional comments to improve the geohazards
analysis are provided in the following our key comments.

Embankment Designs and Seismic Stability

Conceptual Level of Design to Evaluate Impacts: The DEIS (section 4.15 and Appendix K4.15)
describes the tailings and water management dam designs as conceptual and therefore dam design
features and the stability analysis are based on many assumptions. Given that stability of tailings was
one of the significant issues arising from scoping, we recommend that that design of the tailings and
water management dams be advanced beyond the conceptual design stage to at least a preliminary
design level so that the EIS analysis is based on information more reflective of what would be
constructed, with fewer assumptions and uncertainties. Other recent mining EISs developed by the
Corps have included more than conceptual design information (e.g., Donlin and Haile) and we
recommend that additional information also be analyzed and included for the Pebble Project.
Alternately, we recommend that the EIS further explain why the approach using conceptual level
designs is sufficient and how that approach impacts the accuracy of the impact conclusions.

Water and Seepage Management Associated with Embankments: The DEIS states that control of water
is an important consideration in achieving a stable tailings deposit and embankment. However, the DEIS
does not provide details on: 1) the specific freeboard allowance (feet) for the pyritic and bulk TSF
embankments and IDF (see also our comments on surface water hydrology); 2) whether liners “and/or”
core/filter/transition zones would be used for the non-flow through TSF embankments (see Table K4.15-
1); 3) grout curtain depth and extent in comparison to location-specific bedrock characteristics to
demonstrate that it would contain seepage flows; and 4) the design and spacing of basin and
embankment underdrains to maintain a reduced phreatic surface. Since water control is important, we
recommend that these details be provided in the EIS along with a preliminary design of tailings dams
and seepage management systems to support EIS assumptions related to the effectiveness of water
control for both seepage collection and stability.

Core Zone Material Types and Quantities: Appendix K4.15 indicates that sufficient quantities of low
permeability materials for the bulk TSF main embankment filter and transition zones may not be
available on site, so alternatives could be used. We recommend that material quantities be determined,
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as was done for other mine site components, so that the need for additional quarries (which would
impact the fill used and/or project footprint) is determined and explained in the EIS analysis. If
alternatives are used that involve off-site materials this could impact the amount of transportation to the
site during construction. We recommend that the EIS evaluate and explain how much material is needed,
where it would come from, and the environmental impacts associated with obtaining and transporting it
to the mine site.

Static Stability Analysis: Static stability was modeled and predicted for several of the TSF
embankments, the WMPs, and the Bulk TSF SCP. Although not described as such in the main text of
the DEIS (Section 4.15.2.1), the reference documents supporting the stability analysis state that it was a
“preliminary static stability analysis” based on a “simplified concept” and that geotechnical and
hydrogeologic data collection is ongoing to confirm assumptions in the preliminary stability analysis.
Reference documents also state that embankment designs and stability analysis will be updated
accordingly to reflect actual foundation conditions (RFI-008). We recommend completion of the
geotechnical and hydrogeologic programs and revision of the stability analysis in the EIS to reflect
further developed or actual foundation conditions. We understand that this would be required for ADSP
permitting, but we believe that using actual conditions is consistent with ensuring a fair evaluation of
potential impacts and risks. This is an important issue since a specific weak foundation condition was a
contributing cause of the Mt. Polley TSF breach (Morgenstern et al. 2015).

In addition, as with any model, we recommend that sensitivity and uncertainty be discussed in the EIS
so that the accuracy of the static stability model predictions can be assessed. This is particularly
important given the conceptual nature of the dam designs and preliminary nature of the stability
analysis.

Seismic Hazard Analysis: The DEIS provides a probabilistic and deterministic seismic hazard analysis,
however aspects of the analysis in the DEIS are not based on current best practices and data. The DEIS
and RFI 008c¢ indicates that the seismic analyses will later be updated to incorporate: 1) current best
practices, since the seismic analysis is based on a 2013 Knight Piésold report; 2) New Generation
Attenuation (NGA) equations, since the DEIS seismic hazard analysis is based on 2008 NGA equations
and revised equations were published in 2014; and, 3) updated United States Geological Survey (USGS)
ground motion data. We recommend that the seismic hazard analysis in the EIS be updated to reflect
best practices and current information. Alternatively, we recommend that the EIS explain why the
approach (which is not based on best practices) is sufficient and explain the level of uncertainty
associated with the seismic hazard analysis.

Pseudo-Static Deformation Analyses and Seismic Safety: The DEIS does not fully characterize the
stability and performance of the TSF and main WMP embankments in response to a seismic event
(earthquake). Pseudo-static deformation analyses are important to determine the embankment safety
factors under seismic loading and to evaluate the stability and performance of an embankment during a
seismic event. There was no deformation analysis conducted for the pyritic TSF embankment and the
Main Water Management Pond embankment. In regard to the bulk TSF embankment, the DEIS relies on
pseudo-static deformation analysis from an earlier design of the TSF main embankment (Appendix
K4.15) to assess bulk TSF embankment seismic stability and deformation during earthquake loading
conditions and does not fully describe whether the deformation analysis on the earlier design is
representative of earthquake-induced stability changes and dam deformation that could occur based on
the current dam design.
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The TSF and Main WMP embankments are significant structures that range in height up to 545 feet and
with combined lengths of 7.2 miles (for the TSF dams) and 3.6 miles (for the WMP dams). We
recommend that pseudo-static deformation analysis be developed for the current bulk TSF embankments
based on the current project plan and for the pyritic TSF and WMP embankments and that safety factors
under seismic conditions and the impacts to these embankments in the event of a range of earthquake
scenarios be included. If this analysis is not conducted, then we recommend that lack of a representative
pseudo-static deformation analysis for the bulk TSF and lack of any pseudo-static deformation analysis
for the pyritic TSF and Main WMP embankments be identified in the EIS as a data gap that affects
analysis of how these dams would be impacted by an earthquake.

Additional Geohazards Analysis Comments and Recommendations
Following are additional comments and recommendations related to the geohazards analysis.

Foundation Conditions Under the WMPs: The DEIS (Appendix K4.15) mentions weak foundation
conditions under the open pit WMP and main WMP and assumes that any potential foundation
conditions (glacial clay layers) would be mitigated during design and construction after the collection of
additional geotechnical information. We recommend that further detail, including mapping, be provided
in the EIS that identifies the areas of weak foundation conditions and that PLPs construction and design
documents be updated to identify these conditions and describe how these conditions will be managed.
This level of information is important to assess the effectiveness of foundation condition mitigation.

State of Alaska Dam Safety Guidance: The DEIS refers to the Alaska Dam Safety Program (ADSP)
guidance (ADNR 2017a) and relies on this guidance to conclude that the dams associated with the TSFs
and WMPs will be stable and safe. The ADSP guidance is stamped “draft revision” and the guidance
itself contains recommendations (as opposed to requirements) and notes that that dam safety statutes at
AS 46.17 and 11 AAC 93 are the legal governance for the ADSP. The ADSP guidance also notes that
compliance wth the ADSP “is intended to establish a minimum standard of care; however, additional
effort by the dam owner may be required to fully understand and manage the associated risks and
liabilities of owning a dam.” We recommend that the evaluation of geohazards and dam stability in this
section consider the legal requirements as well as the draft guidance. Since the ADSP guidance states
that it is the minimum standard of care, we recommend that this section of the DEIS further describe
how the specific embankment criteria selected (OBE, MDE, Safety Factors, slopes) are appropriate and
conservative for the specific embankments and specific conditions at the site.

AIR QUALITY

The proposed project includes many potential sources of mine pollutant emissions, including from the
operation of heavy machinery and equipment, other mobile sources (e.g., vehicles, ships, aircraft),
stationary sources (e.g., power plant), and fugitive dust. Key issues include particulate matter impacts
from the mine site, which are likely underpredicted in the EIS based on the modeling parameters used,
as well as deficiencies in the air quality modeling assessment for the port facilities which, if corrected,
may result in potential exceedances of the NAAQS for 1-hour or annual NO». Our recommendations
regarding these key issues are discussed below. Additional comments and recommendations for
improvement to the air quality analysis are provided following the key comments.
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Air Quality Modeling

Mine Site Ambient Air Boundary: Air impacts based on dispersion modeling of the mine site are
reported only at receptors outside of the ambient air boundary, as those are areas to which the public
would have access. The ambient air boundary appears to extend far from the mine operations area,
especially on the southeast side where most of the maximum air impacts occur. It is therefore critical to
ensure that the correct ambient air boundary has been modeled, so that potential air quality impacts may
be reported accurately. According to Appendix K4.20, the ambient air boundary used in the modeling is
based on a safety zone that “would be established to ensure that the public would not be exposed to
work site safety risks.” We were unable to locate additional information regarding the establishment of
this safety zone, including the rationale for determining its extent or the means through which it will be
enforced. We recommend that this information be added to the EIS as part of the description of the
proposed action. Specifically, additional information should be attached or referenced that provides the
details regarding the safety zone and what steps (fencing, posting, patrols, etc.) PLP will take to preclude
public access to these areas and confirmation that the land within the boundary is under the full control
of PLP. While the State of Alaska will determine whether the ambient air boundary is properly
established during the air permitting of the project, the Corps should consider including this information
in the EIS, in order to accurately and adequately assess impacts.

Modeling of Mine Site Fugitive Dust Impacts: The modeling parameters used to simulate emissions
from the mine pit appear to have resulted in an underprediction of particulate matter emissions from the
pit. Modeling for the DEIS has been conducted using AERMOD's OPENPIT algorithm to simulate
emissions from the mine pit. Based on the parameters provided in Table 4 of Appendix A, the effective
depth of the pit calculated by AERMOD is 580 meters. Given a final central pit depth of 700 meters, the
average effective depth of 580 meters represents conditions near the end of the life of the mine. In
addition, the release height of the emissions is only 5.0 meters, which effectively results in the release of
pollutants at a height 575 meters below the lid of the parameterized pit. These parameters likely result in
an underprediction of particulate matter emission from the pit, especially during the early years of the
project where the average pit depth is much less than the effective 580 meters depth simulated. We
recommend using a more conservative estimate based on pit dimensions nearer to the beginning or
middle of the life of the mine, where pit depth is less. Also, given that the pit shape is spherical instead
of a box (as assumed in the OPENPIT algorithm), we recommend using an average release height that is
more representative of the average height of emissions across a spherical pit, rather than the current
assigned 5-meter release height that effectively results in emissions released at the bottom of the center
of the pit.

Air Impacts at Amakdedori Port: The modeling analysis of potential air quality impacts of operations at
the Amakdedori port was conducted using screening meteorology and a conservative conversion factor
to estimate annual emissions. The screening meteorology approach likely results in a significant
overprediction of results when emissions are properly simulated. In addition, the modeling assumed
8,760 hours per year use of the emergency engines which is highly conservative. On the other hand, only
stationary unit emissions were modeled, despite the fact that the mobile emissions associated with the
facility are much greater. Further, emissions from the hoteling ships don’t appear to have been included
in the analysis. As a result, it is possible that air quality impacts would be substantially higher than what
was modeled. We recommend that the modeling analysis be revised provide an accurate estimate of air
impacts at the site and support conclusions made in the EIS.
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The air quality modeling for Amakdedori port also only addresses the annual NO» standard, based on a
determination that this is the only modeling that would be required to obtain a minor source permit to
construct and operate a stationary source at the port. However, the EIS should evaluate the potential for
the proposed project to cause or contribute to a violation of any of the national ambient air quality
standards (NAAQS). We recommend that the revised air quality modeling also include analysis of
impacts to all NAAQS, including the 1-hour NO; standard. Such analysis is particularly important given
that the annual NO> impacts are shown to be high at the fence line of the port, 90 percent of the
NAAQS, indicating a potential for exceedances of the 1-hour standard. Although analysis of 1-hour NO»
may be exempt from the modeling analysis of a minor-source permit application under state law at 18
AAC 50.540(1), the 1-hour NO> impacts are evaluated internally by ADEC. Regardless, the
requirements of the State of Alaska’s minor-source permit application process are not relevant in the
context of NEPA review of ambient air quality impacts. If any exceedances of the 1-hour NO2 AAAQS
are predicted, we recommend that mitigation be evaluated in the EIS.

Air Quality Impacts of Alternatives and Variants

An air quality modeling assessment was performed only for Alternative 1. The DEIS assumes that
Alternatives 2 and 3, as well as variants to all alternatives, are similar to Alternative 1 in terms of the air
quality impacts. While this assumption may be accurate for the mine site, there are many differences in
the proposed transportation corridor, port site, and natural gas pipeline, in terms of both emission rates
and locations, which are not considered in the modeling assessment performed. We recommend that the
EIS include additional assessment of the potential air quality impacts of Alternatives 2 and 3, and of the
variants.

No air quality analysis was conducted for the Diamond Port facility as part of Alternative 2, and the
DEIS assumes that the Alternative 1 Amakdedori Port air quality analysis is sufficient to quantify
impacts from any of the port alternatives. However, given differences in land-use and terrain between
the two sites, we anticipate that there are differences in meteorological conditions that could have a large
influence on the maximum air quality impacts. The Diamond Port is also adjacent to much higher and
more complex terrain, where plumes could more easily impact the surface. This is significant since the
Alternative 1 Amakdedori Port modeling showed NO> impacts approaching the annual NAAQS, in
addition to the model deficiencies described in the above comment. These issues, if corrected, may
result in potential exceedances of the National Ambient Air Quality Standards for 1-hour or annual NO».
We recommend modeling the Diamond Port facility using the most representative of the Pebble
meteorological datasets, as there are three Prevention of Significant Degradation (PSD) quality datasets
collected for this project within five miles of the site. We further recommend that this modeling account
for related project emissions and include analysis of relevant NAAQS and averaging times. Alternatives
2 and 3 include dredging and recommend that emissions from dredging operations be included in the air
quality model. Given the lack of representative meteorological data for the Amakdedori Port area and
the more complex terrain at the Diamond Port site, we recommend that the Corps consider whether the
Diamond Port modeling results could be used as a more representative and conservative estimate of port
impacts for all Alternatives.

Other differences between Alternatives 2 and 3, and the information in Alternative 1 that was used in the
air quality analysis, do not appear to be considered in the analysis. For example, Table 2-2 lists the
differences in road length between Alternatives 1, 2, and 3. Similarly, there are differences in the length
of ferry trips. We recommend that the air quality analysis for Alternatives 2 and 3 address how the
change in road miles traveled for concentrate trucks and other vehicles, as well as the differences in

71

Binder Page 1-106
A Return to Home



ferry miles traveled, would affect air pollutant emissions and impacts to air quality. In addition, while
differences in mileage are discussed, there is no discussion about changes in elevation that different
routes might require. An alternate truck route with larger elevation changes could result in greater
emissions of criteria pollutants due to the engines working harder. We recommend that these air quality
considerations be further analyzed in the EIS.

The DEIS air quality analysis also does not address the potential changes to air quality impacts from the
"Summer-Only Ferry Operations" variant. This variant would group all the mobile source emissions
caused by transferring concentrate from the mine site to the port into a six-month timeframe.
Additionally, since no concentrate vehicles would travel from the site to the port during winter months
and fugitive dust emissions from roads would be greater during summer months, the volume of fugitive
dust generated by a summer-only variant would be greatly increased over the modeled year-round
scenario. This would lead to higher atmospheric concentrations of the various combustion and fugitive
emissions. We recommend that these impacts be evaluated in the EIS. Emissions would be concentrated
during the growing season, and therefore would be likely to result in increased impacts to vegetation,
which we recommend should also be evaluated in the EIS.

The DEIS describes maximum project air quality impacts in terms of a fraction of the standards but does
not indicate what air pollutants resulted in the highest impacts nor the location of these impacts. We
recommend that the EIS include a table listing the maximum design concentrations compared to the air
quality standards, as well as discuss what pollutants resulted in the maximum impact and where these
impacts were located. In addition, the text of the DEIS repeatedly refers to the "average" NAAQS value.
However, it is not the average value that is of importance, it is the Design Value (DV), which is
compared to the NAAQS. Please refer to the EPA’s website® for information on appropriate NAAQS
levels, averaging times, and form of the standard.

Additional Air Quality Analysis Recommendations

Emissions Inventories: Our review found potential errors in the emissions inventory report based on the
use of incorrect emission factors. This includes use of outdated emission factors, use of stationary source
emission factors to calculate emissions from mobile sources, use of an engine standard level rather than
an emission factor, and failure to use the EPA’s latest emissions model, MOtor Vehicle Emission
Simulator (MOVES). MOVES is a state-of-the-science emission modeling system that estimates
emissions for mobile sources at the national, county, and project level for criteria air pollutants,
greenhouse gases, and air toxics.%’ Because the EPA guidance was not followed in generating the
emissions inventory, we do not recommend using this emission inventory in air quality modeling or to
otherwise support conclusions regarding the potential air quality impacts of the Pebble Project. We
recommend revising the inventory in accordance with published emissions guidance and using the
updated emissions in the EIS and offer the following technical comments to assist in this effort.
Alternatively, we recommend that the Corps explain the decisions made in selecting emission factors,
and provide information to support the accuracy and reliability of the air quality modeling analysis
based on the current emissions inventory.

We recommend addressing the following potential errors in the DEIS source document “RFI 007
Emissions Inventory Report” or providing a more-detailed explanation for their retention:

% https://www.epa.gov/criteria-air-pollutants/naaqs-table
63 https://www.epa.gov/moves
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1. RFI 007 Appendix A-2:

a. We recommend that Table 3 (PDF pg. 56 of 509) use an emission factor for the mobile
sources on this table, rather than the actual standard level listed in the regulations;

b. We recommend that emission factors for vehicles be developed using the MOVES model
rather than using AP-42 Volume II table. The AP-42 web page indicates that Volume II,
regarding all mobile sources, is no longer maintained, as non-outdated EFs can be developed
using the MOVES model;

c. We recommend ensuring that emission factors from stationary sources are not used to
calculate emissions from mobile sources. This recommendation also applies to Tables 3
through 7 (regarding criteria pollutants).

2. RFI 007 Appendix A-3: We recommend including additional documentation for calculations and
confirming that break and tire wear have been included in the emissions calculations.

3. RFI 007 Appendix B: We recommend the same corrections in Appendix B as described above
for Appendix A-2 regarding criteria pollutants from mobile sources and for Appendix A-3
regarding fugitive sources.

4. RFI007 Appendix C-1. We recommend verifying that appropriate sources were used for
emission factors.

5. RFI007 Appendix C-2. We recommend the same corrections in Appendix C-2 as described
above for Appendix A-2 regarding criteria pollutants from mobile sources and for Appendix A-3
regarding fugitive sources.

The emissions inventory tables in the DEIS include a column quantifying “Total HAPs.” This is not a
useful metric, as HAPs differ by toxicity, reactivity, etc., and we recommend that HAP emissions be
broken out by type.

Background Concentrations: Background concentrations are an important element of an accurate
analysis of impacts to ambient air quality, however, Appendix K4.20 does not include information on
the background concentration analysis. We recommend that the EIS include the source of the
background concentration values used in the air quality analysis. Background annual NO; is assumed to
be 0 micrograms/cubic meter (ug/m?) in the air quality modeling analysis conducted for Amakdedori
Port. We recommend that the EIS provide supporting information that explains such a low background
concentration, including addressing whether there are local representative measurements.

PSD Increment Impacts: While we support the inclusion of an impact comparison to PSD increments in
the DEIS, there are several potential inaccuracies with the way PSD increments were calculated and
disclosed. The DEIS states that a PSD increment consumption analysis is not required for temporary
projects (less than 24 months), and therefore, the DEIS does not include a comparison to the particulate
matter (PM) increment. However, we note that comparison of impacts to the PSD increments is done in
NEPA analyses to gauge the significance of the impacts, recognizing the increment as a measure of
significant deterioration, rather than to conduct a regulatory PSD increment analysis. We recommend
that all modeled values be compared to the PSD increments, as a comparison measure of temporary
degradation. In addition, the RFI 007 Emission Inventory finds that the mine site power generation
facility will likely require a PSD permit for both PM10 and PM2.5, and therefore, a PSD increment
consumption analysis may be required as part of the state permitting process. We therefore recommend
the EIS identify the nearest Class I area and the distance of the Class I area from the project, as well as
any minor source baseline dates that may have been established at this Class I area. If the baseline date
has been set, we recommend the Corps consider analyzing the likelihood of significant Class I increment
consumption from project operation emissions. If this is determined to be significant, 40 CFR Part 51,
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Appendix W contains screening procedures to determine if a cumulative Class I increment consumption
analysis is warranted.

We recommend that the DEIS text clarify that PSD regulations are not specific to major stationary
sources, as is currently stated. Rather, the PSD increment is the allowed maximum increase in air
pollutant concentration allowed in an airshed after a baseline date, and analysis of PSD increment
consumption is required under New Source Review air permitting of major stationary sources in areas
where the baseline dates have been set. Further, in reporting the results on the PSD increment
comparison, the document states "Compliance with modeled ... PSD Class Il increments is
demonstrated" (pg. 4.20-6). We recommend instead stating that the modeling demonstrates that the level
of air quality deterioration is lower than the PSD increment, which can be used as a measure of
significant deterioration for any given project.

Air Quality Related Values Impacts to Sensitive Areas: The DEIS discusses the potential for impacts to
Air Quality Related Values (AQRVs) in Class I areas and concludes that, because the nearest Class I
areas are “more than 62 miles from the source,” negligible impacts are anticipated. The analysis
described in Section K4.20 includes a visibility impacts screening method as well as a comparison to
deposition critical loads for Denali National Park. We recommend that the EIS include additional
analysis and disclosure of potential visibility and deposition impacts to Tuxedni Wilderness Area, which
is the nearest Class I area and is “approximately 50 miles east-northeast of the mine site” according to
the DEIS (pg. 3.20-6).

There are numerous other federally or state-managed areas within the potential impact area of the Pebble
Project, as described in Section 3.5 of the DEIS. The nearest of these include: Katmai National Park and
Preserve, Lake Clark National Park and Preserve, Alaska Maritime National Wildlife Refuge, McNeil
River State Game Sanctuary, and the McNeil River State Game Refuge. We recommend that the AQRV
analysis address the potential for any adverse impacts, including visibility or deposition impacts, to these
protected areas. As an initial step in this analysis, we recommend that it would be appropriate to consult
with the relevant land management agencies regarding whether the environment of the federal or state-
managed area is considered to be sensitive as related to any AQRVs.

Hazardous Air Pollutants: In discussion of HAPS selected for the analysis, that ethylbenzene and xylene
have been omitted from the list of HAPs. Because trucks and nonroad equipment use diesel fuel, we
recommend considering all BTEX constituents in the analysis.

ENVIRONMENTAL JUSTICE

Environmental Justice is not among the primary issues summarized in the EPA’s cover letter. However,
based on our review, we are providing the following recommendations to improve identification and
protection of vulnerable populations.

Identification of Vulnerable Populations

The DEIS cites the 1997 CEQ Environmental Justice Guidance under the National Environmental
Policy Act (CEQ 1997b) to state that a minority community is “defined as a community with a majority
(i.e., 50 percent or greater) minority population” (pg. 3.4-1). The DEIS does not currently acknowledge
that the CEQ guidance also indicates that a minority population should be identified where “the minority
population percentage of the affected area is meaningfully greater than the minority population
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percentage in the general population or other appropriate unit of geographic analysis.” The CEQ
guidance provides ample flexibility to methodologically respond to local conditions and population
patterns. Furthermore, the EPA Environmental Justice guidance (EPA 1998) states that “[a] factor that
should be considered in assessing the presence of a minority community is that a minority group
comprising a relatively small percentage of the total population surrounding the project may experience
a disproportionately high and adverse effect. This can result due to the group's use of, or dependence on,
potentially affected natural resources, or due to the group's daily or cumulative exposure to
environmental pollutants as a result of their close proximity to the source.” Additionally, the Federal
Interagency Working Group on Environmental Justice® has stated that, “[to] sufficiently identify small
concentrations (i.e., pockets) of minority populations, agencies may wish to supplement Census data
with local demographic data. Local demographic data and information (including data provided by the
community and Tribes) can improve an agency’s decision-making process. Anecdotal data should be
validated for accuracy whenever possible. Agencies should disclose, as appropriate, when anecdotal data
has not been validated.” (Federal Interagency Working Group on Environmental Justice 2016).

The EPA maintains that the exclusive use of the 50 percent threshold in the CEQ 1997b guidance could
result in missing smaller communities, segments, or pockets of low income, minority, or vulnerable
populations within larger community settings who might be impacted. For example, in Table 3.4-2,
communities within the Kenai Peninsula Borough and Bristol Bay Borough are not identified as EJ
communities. Therefore, there may be pockets of minority or low-income populations, or entire
communities, that might disproportionately experience cumulative impacts, but these are not
acknowledged in the DEIS. We recommend that the EIS provide the rationale for selecting the 50
percent threshold definition of minority community, and not another available methodology. In addition,
we recommend that the environmental impact analysis in the EIS also include demographic and
locational information on any minority and low-income populations living in communities not identified
as EJ areas, due to not meeting the 50 percent threshold, and analyze disproportionate and cumulative
impacts to those populations.

Analysis of Potential Environmental Justice Impacts

Potential Impacts to Children: Table 3.3-1 presents the Population Characteristics of Affected
Communities. Notable in some of the affected communities are the high percentages of children, a
vulnerable population in Environmental Justice terms. Research in recent years has revealed and
highlighted the unique vulnerabilities and susceptibilities of children to environmental harms (Barros et
al. 2018). Native Alaskan children sometimes experience environmental impacts disproportionately
(Sarche and Spicer 2008). We recommend that the DEIS specifically address the short and long-term
health and safety of children in the analyses of disproportionate impacts, cumulative effects, and socio-
economics, especially in terms of nutritional dislocations and potential exposures environmental
contaminants.

Socio-Economic Impacts of Mine Closure: Mine closure will result in loss of jobs and declining
economic activity, which, based on the discussion in the DEIS, could potentially be followed by a
decline in community infrastructure, with subsequent impacts on the health and welfare of community
residents. The DEIS notes the boom and bust cycle that characterizes the Alaskan economy. Community
development, sustainability, and revitalization are recognized as essential components of Environmental

% https://www.epa.gov/environmentaljustice/federal-interagency-working-group-environmental-justice-ej-iwg
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Justice.®” However, sustainable economic development can be seen as a model for mitigating the
impacts of the bust of mine closure. While extractive industries can disrupt the resources and cultural
patterns of economic activity, the lengthy time frame of mine operation and inflows of capital could
provide the space for community-based planning efforts to build sustainable economies in the region
(EPA 2013). We recommend that economic disruptions in these communities be undertaken delicately
with the full participation and informed consent of the people most directly impacted. The Corps may
choose to review any locally developed Economic Development Assessments/Plans specific to the
communities of the Region. These plans would be an integral component to sustainable, community
driven, economic development in the region. Finally, a Community Benefits Agreement or other formal
instrument (such as a Memorandum of Understanding or Memorandum of Agreement) could be
developed to ensure minimum levels of employment, improvements and enhancements to health
facilities, joint planning and consultative opportunities and other elements related to the long-term,
sustainable development of impacted communities. This could be in addition to, or an aspect of, the
ANCSA village corporation agreements described in Table 5-2.

SUBSISTENCE

Subsistence is not among the primary issues summarized in the EPA’s cover letter. However, given the
importance of subsistence resources in the project area, we are providing the following
recommendations to strengthen the analysis in the EIS.

Age of Subsistence Studies Cited in the EIS: The subsistence information presented in the DEIS is from
studies that are almost all over a decade old, and many are based on data collected by the Alaska
Department of Fish and Game (ADF&G) in 2004. These studies may show past harvest levels, but they
cannot show potential recent changes in resource use due to shifts in animal populations or from
ecosystem impacts of exploration activities. Without more recent studies, current consumption levels are
uncertain, and it is therefore difficult to tell what the impacts of the mine on subsistence harvest levels
will be. We recommend that the EIS incorporate any more recent data available and acknowledge the
challenges that the older data present in assessing impacts of the Pebble Project on present harvest
levels.

Impacts to Subsistence Practices and Patterns: The DEIS makes many statements that presume
adaptation to changes in historical and current subsistence practices and patterns. For example, the DEIS
states: “Adaptive strategies for the harvest of resources would likely maintain harvest levels for affected
communities, but potentially at the cost of additional time and money” (pg. 4.4-5, emphasis added); and
“Subsistence users would likely adjust the seasonal round, resource use areas, and species composition
of harvest resources to target resources that would be less affected by project activities” (pg. 4.4-7,
emphasis added). We recommend that the EIS provide additional support for these and other similar
statements regarding how likely the adaptation/adjustment is to occur or how effective it would be in
maintaining subsistence harvest levels, including addressing the ability, capacity, or cultural willingness
to access alternate areas and make dietary substitutions across all sectors of the population (e.g.,
different dietary needs of children and elderly). Underlying many of these assertions are what appear to
be unsubstantiated behavioral assumptions about the value calculations and the resulting actions of
individuals with regard to income from outside employment. By presuming adaptation, the EIS may be
underestimating the potential impacts of the proposed Pebble Project. We recommend that the document

7 https://www.epa.gov/environmentaljustice/resources-creating-healthy-sustainable-and-equitable-communities
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state the underlying assumptions upon which the analysis, where present, is based, including citing
evidence of such adjustments by individuals and communities in similar circumstances.

Replacements Costs: We recommend that the EIS include the total amount of traditional foods used by
tribal communities, including the replacement costs for those foods. For example, mining activities may
cause caribou to be less accessible if the caribou herd does not return to their traditional range. We
recommend considering what it costs a family to replace that protein by shopping at a store. As
acknowledged in the DEIS, grocery costs are very high in the region, and replacement of traditional
foods could result in a tangible economic impact for communities that still rely on the traditional
economy of hunting, trapping, and harvesting. We recommend that replacement costs from reduced
subsistence harvest be analyzed in the EIS and included as a potential impact of the proposed Pebble
Project.

Harvest Levels if the Mine is Permitted: We recommend that the EIS include a detailed plan for how
subsistence harvest levels will be documented during Pebble Project construction and operations, so that
potential impacts to subsistence can be monitored and adaptive management strategies can be
implemented as needed to support sustainable levels of subsistence harvest.

Impacts of Increased Traveling Distance for Subsistence Harvesters: We recommend that the EIS
analyze the potential impacts to harvesters’ travel times and distances. With increased distance comes
increased cost and risk. If mine activities cause harvesters to travel farther to hunt, this increases the
resource commitment to engage in the traditional way of life, including increased fuel costs, increased
wear and tear on vehicles, greater risks of accident and injury, and more challenging transportation
logistics. In addition, we recommend that the EIS analyze whether the greater distances traveled for
hunting may further limit the number of active harvesters, and thus reduce the amount of traditional
foods available to the entire community and result in high replacement costs.

Access: The DEIS indicates that subsistence access could be increased by use of the roads and pipeline
rights of way (ROW). For example, the DEIS states that “[t]he addition of a pipeline ROW would
potentially create an overland route that could be used by Nondalton residents to access additional
subsistence resources.” In contrast to this statement, the project description describes the road as being
“private.” In order to support the conclusions in the document, we recommend that the EIS discuss the
development of a detailed agreement between PLP and the affected communities to provide access to
the transportation infrastructure. The EIS would be strengthened by providing the agreement itself. In
the alternative, any language referencing increased subsistence access due to the ROW should be
removed throughout the EIS. In addition, we recommend that the EIS confirm whether the complete
boundary of the mine site safety zone has been considered when determining which areas would be
restricted from subsistence access, rather than using the footprint of mine facilities.

Mapping: The DEIS shows the subsistence use areas by community, but to understand potential changes
to the region, it would be helpful to have a map that shows overlapping subsistence harvest areas, so that
areas of higher value because of their use by multiple communities could be more easily evaluated. We
recommend including a map in the EIS that indicates: 1) Areas where all communities harvest; 2) Areas
where some communities harvest; 3) Areas where few communities harvest; 4) Areas where one
community harvests; and 5) Areas where no community harvests.

Seals: The DEIS does not fully describe the impact of ferry use on seal hunting. Seal is high in omega-3
essential fatty acids, which contribute to human health in a number of ways. These nutrients are difficult
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to replace in the western diet, so disruption of seal habitat and reduced opportunities to harvest may have
health implications. We recommend that additional information be included in the EIS to clarify the
characteristics of the seal population in the lake and their habitat uses, so that the potential impacts of
ferry use can be analyzed. We also recommend that the EIS quantify the potential impact of the Pebble
Project on seal harvests.

Traveler Safety on Lake Iliamna: Changes to ice integrity from winter ferries and the impacts of these
changes on traveler safety do not appear to be fully analyzed and considered in the DEIS. The DEIS
mentioned that markings would be put out to alert travelers to the ferry lane, but does not state whether
these markers will be effective for winter travel in dark or white out conditions. We recommend that the
EIS further consider traveler safety during winter travel on Lake Iliamna.

SPILL RISK

Key issues associated with the spill risk analysis includes recommendations for improvement of the
analysis of the environmental fate and behavior of spilled concentrate and tailings including
consideration of the role of oxygen in aquatic environments, timing for release of mineral components,
and reactivity in porewater. In addition, we recommend that a Bulk TSF failure scenario be developed
and potential impacts be evaluated. Our recommendations regarding these key issues are discussed
below. Additional detailed recommendations for improvement to the spill risk analysis are provided
following the key issues.

Bulk Tailings Release Scenario

The release of tailings from the bulk TSF due to an embankment breach or failure was not evaluated in
the EIS based on the conclusions of the EIS-phase Failure Mode Effects Analysis (FMEA) (Section
4.27.6.9). The FMEA indicated that it was based on an early stage conceptual level of embankment
designs and did not assess the confidence level of the failure modes and effects as is typically done
(AECOM 20181 and Robertson 2003). FMEA can be a valuable tool in identifying potential failure
modes, effects, and mitigation. However, it is unclear how the FMEA was used to determine the TSF
release scenarios as the FMEA contained limited rationale for how the likelihood of failure risks were
determined and did not describe the confidence or uncertainty associated with the release scenarios.
Given the conceptual stage of and many assumptions associated with the embankment design and the
limited seismic analysis that was not conducted on the current bulk TSF dam design (see our
Geohazards comments), we recommend that alternate scenarios, including a breach scenario, be
considered. In addition, the FMEA is based on limited information since: 1) it utilizes conceptual
embankment designs (as opposed to more advanced designs); 2) there is a lack of a seismic analysis; 3)
specific design information on the seepage management systems, underdrain system, and the core and
filter/transition zones is not provided; 4) the material sources are not identified; and, 5) it is assumed in
the DEIS that embankment raises would be done proactively, however the Project Description and DEIS
do not provide a schedule for these embankment raises in comparison to freeboard and tailings
placement rates. In addition, due to underestimated open pit groundwater inflows there is significant
uncertainty associated with the water balance and one of the adaptive management strategies discussed
in the DEIS to maintain the water balance is to transport water to the bulk TSF (pg. 4.16-8).
Implementing this strategy would result in mine operations that are different than the conceptual design.

The FMEA risk register identified a number of adverse factors that could occur during engineering,
construction, and operations, and the DEIS assumes that they would all be overcome. Yet, a recent study
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on tailings dam failures notes that the dominant cause of failures arises from deficiencies in engineering
practice associated with the spectrum of activities embraced by design, construction, quality control, and
quality assurance (Morgenstern 2018). Therefore, there is credible information highlighting that, even
assuming that the tailings dam is adequately designed, dam failure could still happen due to weak
engineering associated with construction and operations. We recommend that this possibility be taken
into consideration in the FMEA and the EIS by analyzing a breach scenario.

The DEIS states: “In accordance with National Environmental Policy Act (NEPA) guidelines, failure
scenarios selected for analysis in the DEIS were of relatively low probability and a comparatively high
level of consequence.” Further, the DEIS describes that a catastrophic failure, such as a total
embankment breach, was ruled out as an extremely unlikely, “worst-case,” scenario. However, given the
occurrence of multiple large-scale tailings dam releases in recent years at modern operating mining
facilities, the possibility of a dam breach may not be too remote and speculative. For example, breach
and inundation analysis are regularly required for environmental assessments for mining projects in
Canada since the Mt. Polley dam failure. We therefore also recommend that the EIS include additional
information describing how the agency determined which release scenarios to model.

We recommend that the Corps develop a breach scenario and consider using the following recent
approaches for estimating tailings release volumes based on evaluations of tailings facility failures.
“Tailings Dam Failures: Updated Statistical Model for Discharge Volume and Runout (Larrauri, P.C.
and Lall, U. 2018) and “Floods from Tailings Dam Failures” (Rico, M. , Benitio, G., and A. Diez-
Herrero 2008.

Consideration of Water Treatment Plant Residuals

The DEIS does not appear to consider the impacts of WTP residuals in the fate and impacts of the
pyritic TSF spill scenario. The Pebble Project proposes that both liquid and solid treatment residuals
(precipitates) will be disposed into the pyritic TSF. In water treatment, one of the chemicals noted as
being used is sodium hydrosulfide (NaHS), which will dissolve into HS™ and Na" ions and the HS™ will
sequester metals to form metal sulfide precipitates in the water treatment process where it is used. If
there is any residual dissolved HS™ in the water disposed of in the pyritic TSF, and it is released in a spill
to surface or groundwater having a pH less than 7 (the pKa), the equilibrium reaction [H2S (aq) = HS +
H*] will begin to shift to the left and form dissolved hydrogen sulfide, which is highly toxic to fish at
very low concentrations (0.002 parts per million maximum acceptable for aquatic life under the EPA’s
National Recommended Water Quality Criteria®). Depending on pressure and temperature, some H>S
(aq) may be converted to H>S gas. Additionally, oxidized and reduced precipitates and membrane reject
from water treatment are going to be placed into the pyritic TSF. Some of these are at high
concentrations (see Table 4.18-13). When oxidized precipitates are exposed to anoxic conditions, they
undergo reductive-dissolution; when reduced precipitates are exposed to oxic conditions, they undergo
oxidative-dissolution. Reactivity of the precipitates will depend on the exact conditions in the TSF at
points in time and over time. Therefore, the supernatant and leachate associated with the pyritic TSF
may have different water chemistry over time that isn’t reflected in the modeling referenced in the DEIS
or the pre-mining leaching tests. Additionally, when introduced to the environment, changes in pH and
ionic strength could mobilize any metals/metalloids that are sorbed to the iron precipitates or oxidize
elemental selenium to mobile selenite or selenate, for example. We recommend that the discussion of

%8 htps://www.epa.gov/wqc/national-recommended-water-quality-criteria-aquatic-life-criteria-table
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fate and behavior of released tailings from the pyritic TSF be revised to include analysis and disclosure
of the impacts of a spill including both the liquid and solid treatment residuals.

Impacts of Spilled Concentrate and Tailings

We recommend that the EIS analysis of metal leaching and acid production associated with spilled
concentrate and tailings be revised to more accurately reflect the anticipated fate and behavior of the
concentrate and tailings particles in the environment. The EIS would be strengthened by additional
consideration of the role of oxygen in aquatic environments, timing for release of mineral components,
and reactivity in porewater, in order to support conclusions regarding the potential environmental
impacts of spills of these materials. Based on these revisions, we recommend that discussions of impacts
to resources be updated in the EIS. Our specific technical comments regarding the discussions of
environmental fate and behavior of spilled concentrate and tailings (Sections 4.27.4.3 and 4.27.6.3), and
recommendations to address issues identified, are described below.

Oxygen in Aquatic Environments: Throughout the spill risk chapter, there are many instances where it’s
stated that solids released from spills (concentrate and tailings) would not generate acid in aquatic
environments because the water would “prevent oxidation of the sulfides,” that “almost no oxygen gas
would be present in still water,” and similar statements. However, the DO content of any water body
depends on multiple factors, including the depth of the overlying water and the microorganisms present
to use up any existing DO. Diffusion of oxygen through a deeper water layer and through tailings
porewater limits oxidation of sulfides in a TSF using subaqueous disposal; however, it will not
completely stop oxidation unless the water has essentially zero DO and is a reducing environment.
Additionally, if ferric iron is present (such as near the reacting surface) from oxidation of chalcopyrite or
pyrite, it will catalyze the oxidation of the sulfides.

In a potential spill scenario, concentrate, tailings, or PAG waste rock will have the potential to oxidize
unless the particles settle into, and remain in, an anoxic and reducing environment. The DEIS
characterizes the baseline surface water resources generally being “well-oxygenated, low in
alkalinity...” (pg. 3.18-7). The DEIS states that mean DO concentrations across the analysis area are
10.2 to 10.5 mg/1 for streams and 2.6 to 9.1 mg/I for groundwater wells, and the saturation concentration
for the altitude of the site and at 4 °C is given as 12.3 mg/l. Based on this information, we recommend
that the discussions throughout the spill risk analysis be revised to accurately reflect potential for, and
consequences from, oxidation of minerals from concentrate and tailings particles resulting from spills in
the aqueous environments.

Time Required for Particles to React: The DEIS includes many statements asserting that timing for acid
generation “requires years to decades.” Whether this assertion is true with respect to metal leaching and
acidity depends on the site-specific water quality parameters (pH, redox, temperature, microbial
community, other ions or particulates in the water, etc.), particle size, and specific mineral composition.
The DEIS does not provide data to support conclusions related to reaction time and appears to
misrepresent information found in the reference materials. For example, the DEIS states that
“Geochemical studies on rocks from the proposed mine site indicate that PAG material present in the
tailings may require up to 40 years under local conditions to generate acid (SRK 2018a)” (pg. 4.27-68).
However, the reference (SRK 2018a) states: “Some PAG components will become acidic as soon as
exposed to oxygen but the median on-set period is 10 years (under site conditions). All PAG rock is
expected to be acidic after 20 years of exposure unless managed to limit oxygen availability.” The
Summary Section of the Supplement to the EBD (PLP 2018a) states: “Kinetic testing of the rocks
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showed that acidic leachate was produced from rocks with low levels of neutralization potential. Under
field conditions, onset of acid generation is expected to be delayed by at least two decades, based on
observations from weathering of core on site, laboratory and field based kinetic testing, and information
derived from stored bag tests.” The references SRK 2018a and PLP 2018a present different conclusions,
both of which differ from what is presented in the EIS. We recommend that the EIS accurately discuss
the reference information. We recommend verifying which reference accurately reflects the anticipated
onset of acidic conditions in the waste and tailings storage areas that are representative of the current
proposed project, and then updating the reference(s) and EIS discussions, including the analysis of fate
and behavior of spilled tailings, to reflect that data.

The DEIS also states: “No measurable metals would be leached from deposited tailings solids because
the process of ML would require decades (Section 3.18, Water and Sediment Quality)” (pg. 4.27-81 for
bulk TSF; pg. 4.27-99 for pyritic TSF). The referred section of the DEIS states: “Paste pH results for
aged rock cores stored at the site suggest that acidification may be delayed up to 40 years for 95 percent
of the pre-Tertiary mineralized rock (SRK 2011a). Given differences in the test conditions, laboratory
and field tests suggest that oxidized pre-Tertiary mineralized rock may take up to several decades for
acidification to occur” (pg. 3.18-4). Because paste pH is not a kinetic test, we recommend that the EIS
provide additional information to support this conclusion. In addition, rock cores are not the same as
tailings that have undergone processing, which will affect reactivity. PAG tailings will weather even
more quickly than the larger PAG waste rock materials (the same holds for bulk tailings vs. waste rock),
if not kept from oxygen in the air or water when released into the environment, due to having a higher
specific surface area for reactivity. A spill of the pyritic TSF could include both pyritic tailings and PAG
waste rock, since they will be stored in the same facility. We recommend that the analyses of the fate
and behavior of spilled waste materials be revised to reflect these considerations.

The concentrations of ions and acidity released into pore water and surface water, which will depend on
the amount of particles not recovered, and the extent of their dilution are what will dictate if there are
any short or long-term, local or broad-ranged adverse impacts. While it is true that acid generation and
metal leaching from the concentrate and tailings particles will not cause immediate acute impacts, there
will be potential for post spill impacts (potentially acute as well as chronic toxicity, given the very low
concentration of copper [and other ions, such as mercury, arsenic, and silver] causing toxicity to aquatic
and benthic organisms) from leaching of particles not recovered. This is because smaller particles have a
larger specific surface area for reactivity to oxidation (in air or water with dissolved oxygen). In areas
where flowing water is rapid, if there is only a small mass of particles, acid generation might be diluted
quickly and might not be an immediate issue to aquatic organisms; however, in areas of slower flowing
water, the acid-forming (and propagating) reactions could be prevalent in shallow pooled water or in
pore-water and influence benthic organisms, as well as developing concentrations of metals high enough
to influence overlying water and hence fish. We recommend revising all discussions of leaching and
acid production in the EIS to more accurately reflect the anticipated behavior of the concentrate and
tailings particles in the environment. Based on these revisions, we recommend that discussions of
impacts to resources also be updated accordingly.

Three references that might be useful for the topic with respect to post tailings spills are Byrne et al.
2018 (stream quality post Mt. Polley spill), Kossoff et al, 2012, and Kossoff et al. 2014.
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Additional Technical Comments on Spill Risk

1.

Analysis Area for Tailings and Contact Water Releases: We recommend that the Section 4.27.1.2
discussion of the affected environment for tailings and untreated contact water releases refer to the
chapter figures that depict the analysis area discussed.

Water Use in Analysis Area: The DEIS states (pg. 4.27-3) that downstream communities use
groundwater as a drinking water source. We recommend that the EIS discuss whether there is there
any connection between groundwater and surface water over the affected environment for bulk and
pyritic tailings and untreated contact water releases.

Diesel Spill Scenarios: There is significant discussion in the DEIS and reference documents that
there are more frequent spills of smaller volumes of diesel than larger volumes. The scenario
analyzed in the DEIS uses a spill volume of 3,000 gallons and the conclusion is that there would be
an average of 1 spill of this size every 90 years. The reference (AECOM 2019a) presents an
additional way to evaluate the potential for spills, but this is not included in the EIS. AECOM 2019a
used the total number of smaller volume spills over 6 years from the Dalton Highway (22 spills
averaging 400 gallon/spill) to indicate that there could be 5 expected spills over 20 years and 18 over
78 years — an average of 1 spill of about this volume every 4.1 years, which equals a potential
cumulative spill volume of 2,000 gallons over the project life. Because small spills are more likely to
occur, we recommend that this information be provided in the EIS discussion to provide a broader
perspective for potential spill frequency and size.

Spills from the Lake Ferry: We recommend that the EIS provide supporting information for the
statement that the operation of the ferry would be more secure and regulated than that of marine
barges (pg. 4.27-31).

Extent of Spilled Tailings and Concentrate Impacts: Many sections discuss transport of tailings (and
concentrate) further downstream from flushing but fail to discuss the long-term influence of these
particles in the watershed. They will be continually moved around and have potential to be flushed
further downstream and influence larger parts of the watershed over longer time due to their
continual leaching, and eventually some will be deposited into the lakes at the mouths of the affected
streams. We recommend adding discussions considering the longer-term and larger distances that
may be influenced by spills of concentrate and tailings.

Fate and Behavior of Released Gas: The DEIS states (Section 4.27.3.2) “Natural gas pipeline
releases would not be expected to cause contamination of water or soil; therefore, detailed impact
assessment of leak scenarios is not included in this section.” While it is true that contamination
likely would be short-term (depending on the time before a leak was detected and stopped), and a
scenario might not be useful, there still could be impacts to aquatic life from leaks in underwater
portions of the pipeline. We recommend that the EIS discuss this potential.

Concentrate Pipeline Failure Rates: Regarding the potential for failure of the concentrate pipeline,
the DEIS states: “Based on a 20-year operational lifetime of this proposed pipeline, external
corrosion leading to failure would be very unlikely” (pg. 4.27-39). We recommend that the EIS
include additional data to support this statement. Further, this statement leads to the question of how
the potential for failure due to external corrosion would change if the operating life of the mine were
extended by 78 to 98 years under the Pebble Mine Expanded Development Scenario. The risk of a
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10.

1.

12.

concentrate pipeline spill is not addressed in the Cumulative Impacts Section. To enable accurate
understanding of the potential impacts associated with a longer mine life, we recommend that a
discussion of this risk, including supporting data as appropriate, be added to the document.

Concentrate Pipeline Liner: The DEIS states “EPA (2014) points out that the potentially corrosive
nature of the concentrate slurry could increase pipeline failure rates above historic failure rates due
to internal corrosion. As described below under Mitigation, the concentrate pipeline would have a
full internal liner that would protect against both internal and external corrosion” (pg. 4.27-39). We
recommend that the EIS include additional context for the referenced information here, including
acknowledging that EPA (2014) stated that the pipelines would follow standards of the American
Society of Mechanical Engineers, which include protection against internal corrosion. Further, the
failure rates for the copper concentrate in EPA (2014) and in this EIS are based on those from oil
and gas pipelines because the failure rate of concentrate pipelines isn’t known. Potential for
corrosion of an internal liner (which would decrease its protection of the internal pipe surface) from
the concentrate (i.e., rough material) would be higher relative to the potential for corrosion of an
internal liner of an oil and gas pipeline reflected in historic failure rates. We recommend that this
discussion be revised to more accurately reflect the potential for internal corrosion of the concentrate
pipeline, and to explain how an internal liner would protect against both internal and external
corrosion.

Response Capability to Respond to a Concentrate Spill: The DEIS states “There are currently no
organizations in Alaska that specialize in response to spills of ore concentrates. PLP would have a
spill response plan in place that would address spills of ore concentrate and other hazardous
materials” (pg. 4.26-39). We recommend that a draft spill response plan be included or referenced in
the EIS. Such information is important to evaluate the potential impacts of the project associated
with an unanticipated spill event. Given the statement that there are no organizations in Alaska that
specialize in response to spills of ore concentrates, it is particularly important to have a spill
response plan available for review and comment, to ensure its adequacy with regard to response
actions and timeframes.

Mitigation for Copper Concentrate Transfer to Marine Vessels: The mitigation discussion for copper
concentrate transfer to marine bulk vessels includes lids that “would not be opened until the
container is within the hold of the marine bulk carriers” (pg. 4.27-40). This is a mitigation measure
against dust generation during movement of the concentrate. Please provide mitigation measures for
potential loss from the ship if under adverse conditions or an accident. We recommend considering
whether leaving the concentrate within the cargo containers would be a better mitigation measure
against potential for loss of concentrate to the marine environment in the event of an accident.

Mitigation for Concentrate Pipeline: The DEIS identifies avoidance and mitigation features for the
concentrate pipeline including “manual isolation and drain valves would be located at intervals no
greater than 20 miles apart” (pg. 4.27-41). We recommend that the DEIS discuss whether the use of
automatic valves that can be remotely activated would be a better mitigation measure.

Discussion of the Pipeline Rupture: The DEIS states that “[t]he automatic leak detection system
would detect the leak, and the surrounding isolation valves would be closed within 5 minutes (PLP
2018-RFI1 066)” (pg. 4.27-50). This doesn’t seem to be a reasonable scenario, when using manual
shutoff valves. Please clarify how a manual isolation valve would be able to be closed within 5
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13.

14.

15.

16.

minutes of leak detection if located farther away than 3-4 miles from a responding individual or
revise the scenario to be more realistic.

Trucking Concentrate Spill Scenario: The DEIS (Section 4.27.4.4) discusses that there were 18 spills
along the Red Dog haul road over 23 years (1995-2018) and approximately 30 between 1989 and
2002. This leads the EPA to understand that there were 0.78 spills per year (based on the 23 years)
or 2.3 spills per year (based on the 13 years) associated with Red Dog, without reference to how
many miles were driven. However, the DEIS states “...the estimated annual spill rate for a trucking-
related concentrate spill in the proposed project is 0.78 x 10, which equates to an average of 0.4
trucking-related concentrate spills per year for the 66 miles of Alternative 1 road transport” (pg.
4.27-42). We recommend that the EIS clarify that the 0.78 x 107 is per truck mile, as well as include
some detail from the reference for how this number was reached. We also recommend verifying the
calculations, as the annual tonnage of concentrate for Pebble used in the reference differs from the
PLP project description (Appendix N), as well as demonstration how the 0.78 x 10 was calculated
from the Red Dog data. Additionally, we recommend discussing any limitations associated with
these values.

The diesel spill scenario utilized the maximum spill volume on the Dalton Highway. However, the
concentrate spill scenario (Section 4.27.4.7) assumed a spill of 80,000 pounds rather than the
maximum reported spill of 145,000 pounds. We recommend that the 145,000-pound spill scenario be
evaluated in the EIS.

Potential Impacts of a Concentrate Spill to Wetlands: The DEIS states “Although the concentrate is
not expected to affect wetlands through acid generation or ML...” We recommend that the EIS
clarify that this is in the short-term, as over time these particles will react unless they are buried in
anoxic and reducing environments (which is more likely in a wetland than in an open river/stream).

Potential Impacts of Concentrate Spill to Lake [liamna: Regarding potential impacts of the
concentrate pipeline rupture, the DEIS states “Depending on the volume and location of the spill,
some of the concentrate could be transported downstream into Iliamna Lake or Illiamna Bay, where it
would settle out as deltaic deposits” (pg. 4.27-53). We recommend that the EIS include additional
details to support the analysis of potential downstream impacts of a concentrate pipeline spill. For
example, we recommend analyzing the distance concentrate would travel under various spill
scenarios, whether concentrate would be transported into Lake Iliamna or Iliamna Bay, and the
potential environmental impacts of concentrate deposition in those waterbodies.

Impacts of Concentrate Pipeline Spill vs. Concentrate Truck Spill: The DEIS asserts that impacts of
a concentrate spill from a pipeline would be similar to that from a truck spill (pg 4.27-55). This
statement is not supported by information provided in the DEIS. We recommend that the analysis be
revised to acknowledge that the truck and pipeline spills will differ in that the trucked concentrate
will be filtered and relatively dry and the pipeline concentrate will be a slurry and contain process
water and chemicals. The concentrate transported via pipeline has an aqueous phase that not only
will contain residues of chemical reagents, but will also contain dissolved copper, which is highly
toxic to aquatic life. One of the potential chemical residues is hydrogen sulfide from any residual
sodium hydrogen sulfide, dissolved H»S is highly toxic to fish at very low concentrations. We
recommend that the EIS include analysis of the potential short and long-term impacts from dissolved
copper in the concentrate aqueous phase on all the resources discussed. We also recommend
considering the potential effects if dissolved hydrogen sulfide is present in the mixed water source if
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pH is less than 7 (background pH ranges indicate that some areas have acidic pH, so would react
with the NaHS).

17. Discussion of Chemical Reagents: The DEIS includes the following statements regarding xanthate:
1) “The EPA reports that the presence of xanthate would render the tailings slurries toxic; but that if
released in a spill, degradation and dilution would render the downstream waters non-toxic (EPA
2014).” (pg. 4.27-60); 2) “The EPA reports that this type of tailings slurry would be toxic due to the
presence of xanthate (a reagent), but that if released in a spill, degradation and dilution would render
the downstream waters non-toxic (EPA 2014).” (pg. 4.27-67, discussion of tailings spill); and, 3)
“The EPA reports that the tailings slurries would be toxic due to the presence of xanthate (a reagent),
but that if released in a spill, degradation and dilution would render the downstream waters non-
toxic.” (pg. 4.27-85, residual toxins from tailings spill).

These are not accurate statements, and it appears these statements originate from taking the
following statement from the BBWA out of context: “The concentration of sodium ethyl xanthate
was not estimated in the receiving streams. Although the aqueous phase of the tailings slurry would
be toxic due to xanthate, we expect that xanthate would occur at non-toxic levels in ambient waters
below TSFs due to degradation and dilution (Xu et al. 1988).” This statement was made in Chapter 8
of the BBWA (Water Collection, Treatment, and Discharge) and regarded TSF leachate entering
ambient water, as is clear from the “in ambient waters below the TSFs.” Additionally, it was
qualified (Chapter 8, Uncertainties) by the statement: “If xanthate does not degrade rapidly in the
tailings, the estimate that it would not leach into streams at toxic concentrations could be incorrect.”
Specific to spills of chemicals, EPA 2014 stated: “Given the liquid form and toxicity of sodium ethyl
xanthate (Section 8.2.2.5), it is expected that a spill of this compound into a stream along the
transportation corridor would cause a fish kill. Runoff or groundwater transport from a more distant
spill would cause effects that would depend on the amount of dilution or degradation occurring
before the spilled material entered a stream.” The EPA 2014 reference did not include discussion of
sodium ethyl xanthate at all in the TSF failure scenario. Reference to it in Chapter 9 is: “However,
those results do not include process chemicals (e.g., xanthates and cyanide) that may be associated
with the supernatant but that are not quantified in this assessment.”

We recommend either deleting these statements or revising them to accurately reflect what the EPA
reported in the BBWA regarding sodium ethyl xanthate.

18. Discussion of NaHS: The DEIS states “Sodium Hydrogen Sulfide (NaHS) is very soluble, and if
spilled into water it would dissolve, and give off nitrogen oxides and sulfur oxides (PLP 2018-RFI
052)” (pg. 4.27-60). The reference document referred to states “The decomposition products include
nitrogen oxides and sulfur oxides (Cayman Chemical Company, 2013).” The Cayman reference is a
Safety Data Sheet,® which states the decomposition products are sodium oxides and sulfur oxides.
Additionally, these are decomposition products, not dissolution products. NaHS will dissolve in
water to release HS™ and Na" ions. We recommend revising the EIS discussion for clarity.

19. Spill Rates: The EIS notes that the ADEC spill database has no records specific to spills of reagents
from trucking, marine, or ferry transport (pg. 4.27-61). With respect to truck transport, we
recommend using the spill rate in EPA 2014 (1.9x107).

% https://www.caymanchem.com/msdss/10012555m.pdf
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20.

21.

22.

23.

24.

25

Fate and Behavior of Released Tailings: We recommend that the EIS clarify in Section 4.27.6.3 that
it is the low percentage of metal sulfides in the bulk tailings that would cause a lower risk of acid
generation, relative to the pyritic tailings. Also, please explain why acid or metals generated would
be “produced on such a slow timescale” (pg. 4.27-65) or revise as indicated in other EPA comments
on leaching and acid generation.

Impact of Stream pH on Tailings: In Chapter 3.18, there is discussion that pH ranged from 3.31 to
9.33 in the stream samples, with the NFK having the lowest pH and UTC having the highest. The
bulk tailings pipeline scenario discusses a spill into the NFK. We recommend including discussion
of behavior of tailings particles if spilled in (and unrecovered from) reaches having acidic pH, since
some areas are naturally acidic.

Discussion of Dam Failure Rates: When making the statement that “regarding dam failure rates and
height of dams, higher dams have historically not failed more than lower dams...” (pg. 4.27-70), we
recommend providing a reference to the height being compared, and point out the fact that,
historically, the numbers of higher height dams (e.g., > 300 ft) in existence was fewer.

The DEIS also states “A review of ICOLD data reveals a clear trend in the higher probability of dam
failure during active dam operations. Ninety percent of tailings dam failures have occurred in active
dams during operations, as opposed to dams in closure (ICOLD 2018). Data also show that failures
of tailings embankments under dry storage conditions (with no ponded water above tailings) after
mine closure is small compared to dams in active operations with ponded water (Donlin Gold EIS
2018). Therefore, the probability of a failure of the bulk TSF in closure would be expected to be
even lower than the estimates above (EPA 2014).” (pg. 4.27-71). We recommend that the EIS
explain how the EPA 2014 assessment relates to the rest of the paragraph discussing data reviewed
from a 2018 reference, or how it could relate to estimates in previous paragraphs for this document.

Emergency Action Plan: There are several places in the DEIS where an emergency action plan is
mentioned (e.g., pg. 4.27-72). We recommend that a draft emergency action plan be included or
referenced in the EIS, to support conclusions regarding what actions would be taken and residual
impacts that could remain.

Centerline vs. Downstream Dam Construction: The DEIS states that centerline construction was
selected for the bulk TSF to “limit the footprint and volume of materials required for construction.”
It also states that “Data on dam failures around the world demonstrate that dams designed with
downstream construction methods are less likely to fail than dams using centerline construction
methods, especially under seismic shaking (ICOLD 2018).” (pg. 4.27-73). Because stability against
failure is important, we recommend that the Corps consider this in identifying the LEDPA, since a
limited footprint and lower volume of construction materials may not outweigh the inherent
increased resilience of a downstream dam in considering potential for failure as compared to
centerline construction.

. Modeling Release Scenarios: The tailings release scenarios were modeled to determine the

inundation (Section 4.27.6.9). As with any model, we recommend that the EIS include discussion of
uncertainties associated with the modeling and how the uncertainties could impact model results. In
addition, we recommend that the further information be supplied to describe how the volume of
pyritic tailings released was selected since the volume appears to be less than what would be
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26.

27.

28.

29.

30.

31.

expected based on recent studies of tailings failures (see references under Bulk Tailings Release
Scenario).

Blasting Residuals: The DEIS asserts that bulk tailings and pyritic tailings would not contain residue
from blasting agents, and states “This rock would be monitored until explosive residues have been
leached (PLP 2018-RFI 021c)” (pg. 4.27-85 and 4.27-104). Such monitoring would be unusual, and
the statement does not appear to be accurate as the discussion in the cited reference refers
specifically to runoff from embankments. The October PLP project plan also discusses this in
context to the rock for embankments. Additionally, nitrate and ammonia are noted in K4.18 as being
components in water from both TSFs. We recommend that the EIS discuss the potential for blasting
residues to be in the tailings’ supernatant water, and analyze the potential impacts in the spill
scenarios.

Discussion of Sediments: The DEIS includes contradictory statements with respect to the potential
for entrained tailings in existing sediments to release ions (pg. 4.27-85 and 86). We recommend that
the EIS clarify why they would behave differently in the situations, or that the discussion be revised.

Pyritic TSF Spill Scenario: In order to better understand the extent and magnitude impacts of this
scenario, we recommend that the inundation maps included in the reference (Knight Piésold 2018p)
be added to the EIS in this section or in an appendix.

Water Management Pond Release Probabilities: The probability of release from the WMP isn’t
presented because it is stated that “there are no known precedents for such a large lined WMP;
therefore, there are no reliable statistics on their failure rates.” (pg. 4.27-115). We recommend that
the EIS provide information on known failure rates for ponds that approach the same size (or the
largest that is common), either with or without a liner, to support the DEIS analysis.

Wetlands Impacts Due to Spill Scenarios: In discussing release from the WMP, wetland vegetation
is stated as being impacted through uptake of contaminants because of the scenario being set in early
spring. We recommend also discussing this potential with respect to metals in supernatant from the
concentrate and tailings spills.

Fish Impacts Due to Spill Scenarios: The DEIS states that “the low-level use of the habitat to be
impacted (based on the distribution and densities of juvenile and adult salmon observed in the area)
indicates that drainage-wide or generational impacts to populations of salmon from direct habitat
losses associated with the scenario would not be expected” (pg. 4.27-88). We recommend that the
EIS define what losses are expected, and explain, for example, the significance of the loss of a year-
class of salmon from the NFK within the context of population diversity.

INDIRECT AND CUMULATIVE IMPACTS

The cumulative nature of project impacts to streams, wetlands, lakes, and ponds and the fishery areas
they support in multiple watersheds is an important consideration for both the EIS and the 404(b)(1)
Guidelines review. The Guidelines require the prediction of cumulative effects to the extent reasonable
and practicable.”® Our key issue is a recommendation for further analysis to support the Corps’

7040 C.F.R § 230.11(2)(2).
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conclusions regarding potential cumulative impacts of the Pebble Mine Expanded Development
Scenario as explained in greater detail below.

Pebble Expanded Development Scenario

General Recommendations: The evaluation of cumulative impacts in the DEIS presents impacts in
general terms, with little or no quantitative evaluation of additional impacts resulting from this scenario.
For example, page 4.18-36 states, “The potential for cumulative impacts on surface groundwater, and
sediment would increase substantially,” but the DEIS does not attempt to estimate the magnitude,
duration, or extent of these impacts. In addition, the DEIS does not recommend mitigation measures to
reduce impacts. In our scoping comments, we recommended that the EIS evaluate the expansion and
continued operation of the currently proposed project as a reasonably foreseeable indirect effect of the
proposed action. We recommend that the EIS include a more robust evaluation of the indirect and
cumulative effects of reasonably foreseeable future activities, particularly in terms of the Pebble Mine
Expanded Development Scenario.

Description of Expanded Development Scenario: The DEIS provides a summary of the Pebble Project
Expansion in Table 4.1-2. While this summary is helpful, more information is recommended to support
the subsequent impact assessment. We recommend that the table be expanded to provide the estimated
amounts of ore and waste rock that would be mined and the amount of tailings produced. We also
recommend that the table include a footnote that summarizes the uncertainty associated with the
assumptions in the table (e.g., the first few sentences of the RFI-062 response). In addition, we
recommend that the figure in RFI-062 be included in the EIS so that the layout and size of the mine site
components can be visualized.

Future impacts of the Pebble Project Expansion will vary depending on which alternative is selected in
the Record of Decision for the current proposed action. Assumptions for the Pebble Project Expansion
presented in Table 4.1-2 include construction of a concentrate pipeline and diesel pipeline from the mine
site to a deepwater loading facility in Iniskin Bay. Under Alternative 1, this would include construction
of a second road for pipeline servicing, whereas the project access road could be used for servicing
pipelines in Alternative 2 and 3. In addition, assumptions in Table 4.1-2 for the Pebble Project
Expansion under Alternative 1 include continued use of the ferry to transport supplies and molybdenum
concentrate to Amakdedori Port. However, under Alternative 2, it is assumed that the ferry would be
discontinued after 20 years and that a road would be constructed to connect the two ferry terminals to
transport supplies and molybdenum concentrate to Diamond Point port. Neither the DEIS nor RFI-062
explain why continued use of the ferry is anticipated under Alternative 1 but not Alternative 2. We
recommend that this be clarified in the EIS. In addition, we recommend that the Corps consider the
cumulative impacts of future expansion when considering which alternative is currently environmentally
preferable.

Pebble East: The project applicant has proposed mining the deeper Pebble East portion of the deposit,”!
potentially during a future phase using surface or underground mining techniques. We recommend that
mining this this portion of the deposit (Location Alternative 006) be included as part of the expanded
mine scenario or that the EIS explain why evaluating the impacts of mining the deeper Pebble East
portion is not reasonable or practical.

"I Northern Dynasty Minerals, The Pebble Project: The Future of U.S. Mining and Metals, January 2017.
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Resource-specific comments: Our comments regarding the analysis of impacts of the Pebble Mine

Expanded Development Scenario in specific resource sections are as follows:

1.

Surface Water Hydrology: We recommend that the analysis of the cumulative effects of the
Pebble Mine Expanded Development Scenario on surface water hydrology (Section 4.16.7.2)
include a figure or table that shows the extent of changes to surface water hydrology for the
expanded development scenario so that the magnitude and extent of impacts is included. In
addition, we recommend that the EIS describe the range of variability associated with the
estimates of the changes so that it is clear whether these predictions are average, reasonable
worst case, etc.

Groundwater Hydrology: We recommend that the analysis of cumulative effects of the Pebble
Mine Expanded Development Scenario on groundwater hydrology (Section 4.17.7.2) include a
figure that shows the extent of the groundwater zones of influence for the major mine
components (TSFs, water management ponds, open pit) so that the magnitude and extent of
impacts to groundwater quality and quantity is understood. In addition, we recommend that the
EIS describe the range of variability associated with the estimated mine expansion described in
this section (Section 4.17.7.2) so that it is clear whether the additional predictions are
representative of the expanded development scenario.

Water Quality: The potential cumulative effects of the Pebble Mine Expanded Development
Scenario on water and sediment quality (Section 4.18) are discussed in terms of the increased
footprint and in terms of sedimentation and fill placement. We recommend that the impacts
analysis also address the potential impacts associated with increased storage time of waste rock
and tailings. Page 4.18-36 of the DEIS states, “[t]he potential for cumulative impacts on surface
groundwater, and sediment would increase substantially,” but the DEIS does not fully estimate
the extent of these impacts.

Wetlands: Section 4-22 of the DEIS does not indicate how many stream miles would be lost due
to the expanded mine scenario. While this section does note that an “additional 12,445 acres” of
aquatic resources would be “potentially affected” at the mine site, the DEIS does not identify
whether this estimate includes both direct losses and functional degradation from
secondary/indirect effects, what type of aquatic resources and functions would be lost or
degraded, or the severity or significance of these impacts. We recommend the EIS characterize
the geographic extent of cumulative direct and secondary/indirect effects (e.g., acreage of
wetlands and other aquatic resources impacted, miles of stream impacted — by impact types), the
expected change in functions provided by the affected aquatic resources, and the severity or
significance of these changes. Given the extensive available information about the expanded
mine development scenario it appears reasonable for the Corps to include and evaluate this
information. Alternatively, the Corps should explain why its current approach is sufficient in
light of the significance and complexity of the discharge activities associated with this project.

Spill Risk: In discussion of the potential spill risk impacts associated with the Pebble Expanded
Development Scenario, the DEIS states, “In summary, the cumulative effects of unintentional
releases associated with Pebble mine expansion would be similar to those discussed previously
in this section, but potentially involve larger volumes over a slightly larger geographic area”
(4.27-128). We recommend that the analysis of impacts of this scenario be revised to include
additional potential impacts not acknowledged in this statement. For example, the pyritic waste
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rock (and tailings) will not be able to be placed into the pit after 20 years, will therefore not be
submerged, and will be weathering over time. Therefore, a potential future spill from the TSF
under the Expanded Development Scenario would be expected to have acidic and metal laden
water released. We recommend that the EIS discuss potential cumulative effects from increased
time of storage on water quality in the TSFs and potential for increased risk of failure of the
WMP and TSFs with increased time of operation.

Potential Future Use of Cyanide: A summary of differences between the proposed project and the
reasonably foreseeable expansion of the project notes that the expansion would need additional tailings
storage, additional water storage, new waste rock storage facilities, additional processing facilities, a
concentrate pipeline, and a deep-water loading facility. This inventory is based on RFI-062, dated
August 2018. However, based on recent public statements made by Northern Dynasty Minerals (Doug
Allen, Vice President of corporate communications; Vancouver Resource Investment Conference,
January 2019), it may also be expected that a cyanide circuit would be proposed in the future. We
recommend that the Corps verify with PLP if a future expansion of operations after the currently
proposed 20-year project would include a cyanide gold-recovery circuit. If it is to be part of the
reasonably foreseeable future action, then we recommend that it be added to the “Description” column
of Tables 4.1-1 and 4.1-2 and impacts from that component of the project should be evaluated in the
subsequent resource-specific sections.

Additional Comment on Indirect and Cumulative Impacts

Clarification of RFFAs: The DEIS states under the “Timeframe” section of the “Reasonably Foreseeable
Future Actions in the EIS Analysis Area” (Section 4.1.1.3) discussion that there would be consideration
of other (in addition to PLP’s potential expansion) reasonably foreseeable future activities that may
occur “during construction and operation of the proposed project.” Table 4.1-1 presents numerous
potential activities and whether they would be “reasonably foreseeable.” For most activities where the
table states “No — for development,” meaning that the action was determined not to be reasonably
foreseeable for development, there is also a statement reflecting that there is no indication that
development would occur “within the operations timeframe of the proposed Pebble Project.” However,
for two activities having “Yes — for development” (Donlin and Drift River), there are statements that the
projects are considered “reasonably foreseeable in the 78-year timeframe.” It is likely that several of the
projects in the table currently noted as “no” for development may actually be “yes” if looked at over a
78-year timeframe. We recommend that the criteria used to support which activities are reasonably
foreseeable future actions be clarified in the EIS.

MITIGATION

The conceptual level of key project plans and design features, and some plans that are not developed at
all, makes mitigation effectiveness evaluations challenging for these features and, in some cases,
unsupported. Further, the draft Compensatory Mitigation Plan contains only a conceptual discussion of
compensatory mitigation, does not fully address indirect impacts to waters of the U.S. that may occur,
and does not identify any specific mitigation projects; therefore, the availability and effectiveness of
compensatory mitigation to offset unavoidable impacts is not disclosed. These key issues are discussed
below followed by additional comments and recommendations regarding the Applicant’s Proposed
Mitigation, best management practices, and additional mitigation being considered by the Corps.
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Applicant’s Proposed Mitigation

Conceptual Level of Key Project Plans and Components: Regarding PLP’s proposed mitigation and
procedures, the DEIS states (Section 5.2.2) “Where there is insufficient detail to determine
effectiveness, the measure could not be incorporated into the impact analysis, but serves to inform the
public of PLP’s commitments...Engineering design and construction, operations, or closure-phase
procedures are often preliminary at the time that an EIS is prepared; typically, final engineering designs
and construction and operations plans are finalized during the successive state permitting phase.” (pg. 5-
5). We agree that designs and plans may be preliminary during EIS analysis. However, several key
designs and plans proposed by PLP are either not available (Reclamation and Closure Plan, Monitoring
Plan, Adaptive Management Plan, Fugitive Dust Control Plan) or at a conceptual or early stage which is
less than a preliminary design stage (open pit dewatering system, TSF and WMP embankments, waste
rock characterization and management plan, seepage collection/pumpback system, closure water
treatment process). We recommend that these components and plans be developed with a reasonable
level of detail and discussed in the EIS to support the Corps’ review of their effectiveness and potential
impacts in a meaningful evaluation. Our specific recommendations related to these project components
and plans have been provided in our comments above (see “Conceptual level of design and development
of key project features and plans”).

Effectiveness and Jurisdiction of Applicant’s Proposed Mitigation: The DEIS conducts an assessment of
the effectiveness and jurisdiction/enforcement of each of the mitigation measures proposed by the Corps
during the EIS process (Table M-1). The DEIS does not appear to include a similar assessment of PLP’s
proposed mitigation (Table 5-2). We recommend that the EIS conduct this same assessment for PLP-
proposed mitigation identified in Chapter 5 and that columns describing effectiveness and
jurisdiction/enforcement be added to Table 5-2.

List of Applicant’s Proposed Mitigation: Numerous mitigation measures described in the EIS are not
fully included in Table 5-2 (Applicants Proposed Mitigation Incorporated into the Project). We
recommend that Table 5-2 be revised for completeness, so that a complete listing of all mitigation
measures considered is available. Additional detailed comments on Table 5-2 are as follows:

1. Reclamation and Closure Plan: Our comments related to the RCP (pg. 5-6/7) include:

e The DEIS states, “Where feasible, mine facilities would be reclaimed in such a manner as to
create new wetland areas and ponds.” In order to analyze impacts to wetlands at reclamation
and closure, we recommend a draft RCP be developed that describes what is meant by
“where feasible” and that specifically describes reclamation that would occur to create new
wetland areas.

e The DEIS states “The RCP would document the plan for long-term closure of the site in a
stable condition...and would serve as the basis for the development of the closure cost
estimate and associated bonding.” We recommend developing a draft RCP that defines what
is meant by a stable condition and documents specific plans for long term closure, or that the
EIS provide some other reasonable basis for assessing the impacts at closure.

e See also our comments regarding the RCP under “Conceptual Project Features and Plans...”

2. Bonding and Financial Assurance: Table 5-2 discusses bonding in the context of the RCP. Financial
assurance would also be required by the State of Alaska for the Integrated Waste Management
Permit and dam safety certification. We recommend that this be clarified. In addition, we
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recommend that a draft financial assurance cost estimate be provided to enable evaluation of the
adequacy of financial assurance given the need for long-term water treatment. Please see our
comments on “Conceptual Project Features and Plans...” for more information.

Fugitive Dust Control Plan: According to the DEIS, a fugitive dust control plan would be developed
and “methods would be established to control dust from vehicle travel on unpaved roads, material
handling, and wind erosion from disturbed areas. Control measures could include speed limits, use
of approved chemical dust suppressants, and application of water” (pg. 5-8, emphasis added). We
recommend that a draft fugitive dust control plan be included in the EIS that specifies the control
measures that would be used. This would ensure disclosure of the extent to which fugitive dust
releases would be mitigated and any potentially significant remaining environmental and human
health impacts. We recommend that the draft fugitive dust control plan consider inclusion of the
following:
e Site:
0 Dust control fence/barrier/plantings at perimeter of operations;
0 Establish inspection schedule to verify plan is working;
0 Establish a standard for identifying a dust event (e.g., percent opacity);
e Processing facility:
0 Minimize ore drop distance as practicable;
0 Inspect equipment and enclosures regularly for physical integrity. Address identified issues
as soon as practicable;
e Storage piles:
0 Minimize drop height as practicable;
0 Define when water/chemicals are needed;
e Roads:
0 Define when water/chemicals will be used;
0 Identify measures to load and transport material in trucks to minimize dust (drop height into
bed, level of fill in the bed, etc.);
0 Establish a level for triggering dust control measures;
e Drilling:
0 Address whether a wet method will be used for drilling;
0 Set limit on percent opacity;
e Inspections:
0 Establish a regular schedule for inspection;
0 Establish a routine maintenance schedule;
0 List the schedules for watering, treating and periodic cleaning of roads, trafficable areas and
storage piles;
o Staff
0 List of staff responsible for implementation of plan;
0 All employees report high dust; and,
e Equipment:
0 List equipment to be used (spray trucks, chemical application systems, etc.).

In addition, we recommend that the EIS include discussion regarding the toxicity of dust
suppressants (see, e.g., McTigue et al. 2016), and that this factor be addressed in the draft plan.
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Aquatic Resources Monitoring Plan: The DEIS suggests that an ARMP would be developed at a
later time in consultation with ADFG and ADNR. We recommend that a draft ARMP be included in
the EIS to provide support for the conclusion in column 2 of Table 5-2 that it would monitor change
to aquatic communities and allow for adaptive management to address any project-related impacts.

. Spill Response: Table 5-2 states that the project would contract with a Spill Response Organization.
As discussed in our comments on Spill Risk (Section 4.27), we recommend that a draft spill response
plan be included in the EIS. We recommend that this plan identify organizations contracted to deal
with all anticipated types of spills (oil, concentrate, tailings, natural gas, chemicals), as well as
discuss spill response actions including actions that would be taken to notify potentially affected
communities and plans for spill remediation.

. Pit Lake: Table 5-2 of the DEIS provides a general discussion of the pit lake being maintained ““at a
level that promotes hydraulic containment...protecting site groundwater.” And “...providing for
additional storage capacity...” (pg. 5-13). It will also be very important that water level be
maintained in the pit enough to keep the PAG materials in an anoxic zone (where there is no
infiltration of oxygenated water). We recommend that the EIS address how these needs will be
balanced, the depth required to satisfy these needs, and plans for monitoring the water level.
Additionally, while final storage of the PAG materials in the pit will mitigate the need for treatment
in perpetuity of seepage from the pyritic TSF or from a PAG waste rock pile (if one were proposed),
the pit will require treatment and release of water, likely in perpetuity, to sustain those conditions.
We recommend that this measure acknowledge the likelihood that water treatment for the pit would
continue in perpetuity.

Waste Rock Management Plan: Table 5-2 of the DEIS identifies PLP’s “primary approach”
confirming use of NAG and non-metal leaching materials in construction and that it would “confirm
sulfur and element characteristics” (pg. 5-13). As discussed in our comments on Conceptual project
Plans and Features and Water Quality, we recommend providing more detail regarding the specific
criteria and procedures that would be used to separate PAG/metal-leaching waste from NAG/non-
metal leaching wastes in order to evaluate the extent to which these procedures would be effective at
reducing the risk of impacts to water and wetlands from ARD and leached metals.

Storage of PAG Materials: Two entries in Table 5-2 describe measures that would be taken for
storage of PAG Materials during operations and at closure and discuss the impacts that would be
mitigated by these measures (pg. 5-15, first and second rows). We recommend revising the text to
reflect that the impacts being mitigated include negating the need for perpetual treatment of runoff
and seepage and potential failure of the pyritic TSF, but that the measure will result in required
monitoring and treatment of the pit in perpetuity. Also, we recommend that the EIS state more
accurately that the subaqueous storage will “limit” or “minimize” oxidation and subsequent acid
generation, depending on the depth of the water cover and provision of anoxic and reducing
conditions, but would not necessarily “eliminate oxidation and acid generation.”

Treated Water Discharge: Table 5-2 references the use of “strategic timing” for water release at three
separate discharge points, but details on the timing are not provided in the DEIS (Chapter 2 or
Appendix N). We recommend that the EIS provide a reasonable description of the plans for treated
water discharge, including what is meant by “strategic timing,” how the goal of “minimize, or avoid,
impacts to fish habitat” would be achieved, and where treated water would be stored prior to its
release if there is need to release smaller amounts than what is being treated at any time. Also related
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to this topic is text in 4.24 stating that “treated water would be discharged through buried infiltration
chambers designed to provide energy dissipation, erosion control, and freeze protection.”
Presumably these are mitigation measures against damage to the streams (erosion, resuspension of
settled solids, etc.) by velocity of discharge, as well as to protect aquatic life from the force of the
water. We recommend that this measure be added to Table 5-2.

10. Redundancy in BMPs: The Water Quality Section includes a statement regarding potential for
overwhelming BMPs “resulting in an influx of fine sediment and increased turbidity into gravel-
dominated streambeds” (pg. 4.18-19). We recommend redundancy in BMPs in areas near these
streams and that settling basins/ponds/ditches on the mine site be sized to consider extreme events to
mitigate against release off-site.

11. Road Access: Table 5-2 states “The project would provide for controlled use of the road corridor and
ferry for local residents, improving the supply of goods and reducing the cost of importing goods.”
However, Chapter 2 describes the road as a “private road.” We recommend that the EIS define what
is meant by "controlled use" to confirm general statements made here and elsewhere (e.g., Section
4.9 Subsistence) about positive benefits to community. We also recommend that the allowable use of
the road be clarified in the project description.

12. Independent Review of the TSF and WMP dams: We recommend that the mitigation table include
an independent review of the TSF and WMP dams proposed for the project. These are significant
structures that retain tailings and contaminated water. We recommend that the Corps require
independent review of these structures 2.

Best Management Practices

The DEIS defines Best Management Practices and Industry Standards as “predictable actions necessary
to comply with regulations and standard permit requirements that are designed to reduce impacts to the
environment. These are typically reflected in the applicant’s design and are analyzed as part of the
proposed project.” Where such actions are presumed in the analysis of the proposed project, it is
important that the DEIS include the actions that will be taken and how they will be enforced. We
recommend the BMPs and other standard actions assumed for the project be compiled in a new table, or
that these measures be added to Table 5-2. Consistent with our recommendation for Table 5-2, we
recommend that this table include the effectiveness and jurisdiction/enforcement of the measure. Many
of the items listed in Section 5.2.1.2 are examples of where BMPs would be required by regulation or
are likely to be used, rather than being a description of the action itself, and we recommend providing
details on the anticipated measures.

As part of the description of BMPs, the DEIS discusses the Alaska Large Mine Permitting Team
(LMPT) process (Section 5.2.1.1). The DEIS states “The goal of the LMPT process is to coordinate the
sequencing and intergovernmental review of the numerous permits required of a large, complex,
hardrock mine.” However, the DEIS mentions only three of the state permits/approvals: the Plan of
Operations approval, Reclamation and Closure Plan approval, and Integrated Waste Management Permit
as being part of an application package and subject to public comment. We note that the state also issues
air quality permits, Alaska Pollutant Discharge Elimination System permits, dam safety certifications,
water rights, and fish habitat permits for mining projects and these permits/approvals are not discussed.

7233 CFR 325.1(d)(6)
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We recommend that this section be revised to clarify whether these other major state permits/approvals
are part of the LMPT process or if they are processed separately.

The DEIS provides numerous steps that are conducted for the State LMPT process, but does not explain
where the Corps’ 404 permitting and the NEPA process factor in to the state’s process. Under the
section for the Applicant’s Proposed Mitigation Incorporated into the Project, there is a statement that
designs are often preliminary in the EIS and are “finalized during the successive state permitting phase”,
which implies that the 404 permitting phase occurs first. We recommend that the EIS clarify the timing
of the Corps’ 404 permit application and NEPA process in relationship to the state and local processes
when discussing the state and local processes.

Compensatory Mitigation

Appendix M contains the applicant’s draft conceptual Compensatory Mitigation Plan (CMP). Our
primary comments on the CMP is lack of proposed mitigation projects, lack of inclusion of temporary
and secondary impacts, and functional assessment is not considered. These issues are discussed below.
Our letter on the CWA 404 Public Notice (see Section I.X. of the letter) also reflects these issues and
discusses the CWA 404(b)(1) Guidelines.

The CMP provides summary information regarding the compensatory mitigation regulations, the
potential impacts, and potentially affected watersheds. It states that PLP proposes to compensate for
3,524 acres of direct permanent losses of waters of the United States. It also states that “PLPs
compensatory mitigation approach will focus on opportunities that benefit water quality and fish and
their habitat. While the intent is to seek such opportunities within the watershed, if opportunities are not
available PLP will reach for similar opportunities outside the watershed.” The CMP does not include
any proposed compensatory mitigation projects or information regarding type and location of
compensatory mitigation under consideration. It states that “[t]his CMP will be amended in the future to
include proposed mitigation plans.” The DEIS states (pg 5-23) that “[s]pecific mitigation conditions
would be determined following completion of the environmental review and would be included in the
ROD for any permit that may be issued.”

The Corps should provide an opportunity for meaningful public comment on a CMP that includes a level
of detail “commensurate with the scope and scale of the impacts” as well as the “amount, type, and
location” of compensation they could potentially provide. Alternatively, the Corps should further
explain why, considering the scope and scale of the impacts associated with the proposed project, the
CMP contains the level of detail and information required by the public notice regulations at 40 C.F.R. §
230.94(b)(1). In addition, the Corps should explain why the information included in the public notice
provided the public or other federal agencies with an opportunity to provide meaningful comment or
recommendations on the proposed mitigation as contemplated by the regulations. The Corps should
further explain why the CMP complies with the requirements under Section 404 discussed above or the
NEPA requirements that mitigation measures be discussed in the EIS sections on alternatives and
environmental consequences.’® This is particularly important in light of the significance and complexity
of the discharge activities associated with this project.

7340 C.F.R. § 1502.14(f) and § 1502.16(h).
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The Guidelines identify that “[c]Jompensatory mitigation requirements must be commensurate with the
amount and type of impact that is associated with a particular DA permit.”’* They also specify that “the
amount of required compensatory mitigation must be, to the extent practicable, sufficient to replace lost
aquatic resource functions.””

The CMP indicates that PLP proposes to compensate for 3,524 acres of direct permanent losses of
waters of the United States. As discussed in our DEIS comments, the DEIS may not have accounted for
and characterized all of the potential direct and secondary/indirect impacts of the discharges of dredged
or fill material. In addition, the CMP does not address potential compensatory mitigation for the other
impacts acknowledged in the DEIS: the direct impacts to over 80 linear miles of streams, the temporary
impacts to 510 acres of wetlands and other waters, and the more than 2,800 acres of secondary/indirect
impacts to wetlands, streams and other aquatic resources. We recommend that PLP’s revised CMP
explain how the amount of compensation reflects the amount necessary to meet applicable requirements
for the full scope of direct and secondary/indirect impacts of the discharge of dredge and fill material.
This information is particularly important in light of the significance and complexity of the discharge
activities associated with this project.

The factual determinations underlying the Corps’ Guidelines conclusions involve a determination of
“the nature and degree of effect that the proposed discharge will have, both individually and
cumulatively, on the structure and function of the aquatic ecosystem and organisms.”’® “Compensatory
mitigation requirements must be commensurate with the amount and type of impact”’” identified and
“sufficient to replace lost aquatic resource functions.””’® The Guidelines state that where functional
assessments are available (as they are here), they should be used to determine the amount of
compensation that would be sufficient to offset the authorized impacts.” Functional assessments
provide a mechanism to quantify the extent of functional loss (debits) and functional gain (credits).
Debits represent the loss of function at the impact site, while credits represent the accrual or attainment
of aquatic functions at a compensatory mitigation site.

The Corps Alaska District has a Credit Debit Methodology that uses function or condition data to
quantify the functional losses or gains between the current and proposed future condition. These
functional deltas are used to calculate debits and credits, as recommended by the regulations.

Data was collected that could support development of a functional assessment to identify the amount of
functional losses resulting from impacts to wetlands and other aquatic resourced and inform
compensatory mitigation decisions. However, this data was not used in the DEIS. As discussed in our
DEIS comments on wetland and fish, additional information and analysis is recommended to identify
the amount of losses specifically associated with fish-related functions. This information and analysis
are important to informing decisions regarding the appropriate type and amount of compensation
necessary to offset impacts to fish and fish habitat. We recommend that the Corps should use available
data that was collected to support aquatic resource functional assessments and supplement that data
where necessary, particularly to identify the amount of losses associated with fish-related functions and
use this information to inform decisions regarding the appropriate type and amount of compensatory

7 40 C.F.R. § 230.93(a)(1).

75 40 C.F.R. § 230.93(f)(1).

7640 C.F.R Section 230.11(e).

740 C.F.R. § 230.93(a)(1).

78 40 C.F.R. § 230.93(f)(1).

7 40 C.F.R. § 230.93(H)(1) and 73 FR 19633 (2008).
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mitigation necessary to offset the expected functional losses from the proposed Pebble Project. These
analytical steps are particularly important in light of the significance and complexity of the discharge
activities associated with this project.

Monitoring and Adaptive Management

The DEIS states that PLP proposes to use monitoring measures through construction, operations, and
closure of the proposed project to assess predicted impacts and effectiveness of mitigation. The
monitoring would have an adaptive management component to identify, assess, and implement changes
to the required mitigation measures. The DEIS does not include or reference any specific monitoring or
adaptive management plans. The DEIS states that the monitoring plan would be developed during state
permitting. As discussed in our comments under Conceptual-level of Design and Development of Key
Project Features and Plans, a reasonably detailed monitoring plan and adaptive management plan(s) is
important for the EIS analysis. Otherwise, there is no basis for assuming that the monitoring plan (at
unspecified locations, frequencies, parameters, etc.) would be effective at detecting changes and no basis
for assuming that unspecified adaptive management would be successful at correcting mitigation
measures. We recommend that reasonably detailed draft monitoring and adaptive management plans be
included in the EIS.

Additional Comments on Mitigation
Appendix M — Additional Mitigation: We appreciate that the Corps has identified additional mitigation

measures (Table M-1) beyond those proposed by PLP. Our specific comments on Table M-1 are as
follows.

1. Table M-1 identifies numerous proposed mitigation measures that could “indirectly” be enforced by
the Corps. We recommend that the EIS define what is meant by the term “indirectly.”

2. Table M-1 presents some proposed measures having “jurisdiction/enforcement” noted as “not likely
to be enforceable due to remoteness of the project area.” Although the project area is remote, and
perhaps enforcing compliance couldn’t be done daily, projects such as this may still be monitored
and/or audited. We recommend that the EIS clarify why a requirement, if made, would be
unenforceable solely because of it being a remote project.

3. Automatic isolation valves for concentrate pipeline variant are listed as a “possible” measure in
Table M-1 (pg. M-5). The DEIS evaluates a tailings release scenario from the bulk TSF due to a
pipeline rupture (Section 4.27.6.9), and states that it would take six hours to detect the leak and shut
off the pumps. We recommend that automatic isolation valves, as well as use of a leak detection
system, be further assessed as a mitigation measure since it would enable a quicker response to
pipeline incidents and minimize the impacts of a pipeline accident or malfunction.

4. Table M-1 lists a double liner system under the pyritic TSF and main WMP as “possible” (pg M-6),
but concludes that a double-liner is not reasonable since these facilities already include a liner and a
seepage collection system. Minimal information regarding the design of the seepage collection
system is provided in the EIS and therefore, it cannot be assumed that it would be effective in
preventing groundwater contamination. We recommend that either a double-liner be considered, or
additional information be provided regarding the seepage collection system.
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5. We recommend revising the Table M-1 to correctly identify that the discharge of bilge water is not
under the jurisdiction of the State of Alaska (pg. M-4) and acknowledge that the EPA Vessel
General Permit is currently the mechanism by which treated bilge water discharges are regulated.
We also note that in the next few years, this authority will transfer to the US Coast Guard (under the
Vessel Incidental Discharge Act of 2018).

6. We recommend that additional air quality mitigation measures be added to Table M-1.

Regarding use of dust palliatives to reduce fugitive dust, we recommend including a
commitment to implement non-toxic palliatives/dust BMPs;

As noted in our comments on air quality, the proposed port facility has very high NOx
emissions. We therefore recommend considering using access to natural gas to generate
shore power to provide to the vessels while they are in port, rather than having the vessels
idle, which would significantly reduce NOx at that location; and,

We recommend use of the highest Tiered vehicles available for all mobile sources, to reduce
engine emissions.

7. Additional mitigation is suggested in several areas of the DEIS that is not identified in Table M-1.
We recommend that this additional mitigation be included in Table M-1, including the following:

Appendix K4.15 (Geohazards) identifies concerns related to the possibility of uneven
deposition of tailings around the perimeter of the bulk TSF that could lead to smaller tailings
beaches and added seepage pressure on the embankments. Deposition of tailings on ice in the
winter is mentioned as a possible method to mitigate this effect (Pg. K4.15-9). We
recommend that this mitigation be added to Table M-1.

An additional concern identified in Appendix K4.15 was the possibility that weak foundation
conditions (such as a buried glacial clay layer) could be undetected by geotechnical
investigations which could result in a very low to low probability of global instability. The
DEIS notes that as a result PLP proposed a design change to remove overburden to
competent bedrock (pg. K4.15-20). However, that design change is not included in the
Project Description. Therefore, we recommend that this be included in Table M-1.

Chapter 4.18 (water quality) and AECOM 2018i noted concern that salt and selenium could
build up over time that could lead to increased TDS and selenium concentrations that could
not successfully be treated. It was concluded that further investigation and mitigation
measures or improved management processes are recommended to ensure that WTP
performance will meet treatment goals. We recommend that additional mitigation or
treatment system adjustments be identified in Table M-1 with enough detail and added
analysis to demonstrate that it would improve WTP performance to meet water treatment
goals.

Additional Mitigation: Our DEIS comments have noted significant deficiencies with the level of detail

associated with key aspects of the project and the environmental analysis that effects the ability to assess
the level of environmental impacts. After these deficiencies are corrected and the impact assessment
revised, we may recommend additional mitigation measures be included.
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AVAILABILITY AND USE OF DATA

As discussed above, data gaps related to important but conceptually developed project components are a
key issue for the EIS. Our recommendations regarding data gaps as well as additional recommendations
regarding data use and information disclosure are provided below.

Data Gap Analysis
Our comments regarding the specific data gaps identified in Section 3.1 are as follows:

Reclamation and Closure Plan: The DEIS identifies lack of a detailed reclamation plan as a data gap
since “a detailed reclamation plan is potentially essential to a reasoned choice among the alternatives.”
We agree and, based on our comments above (see “Description of the Proposed Project”), a reasonably
detailed reclamation and closure plan is important in order to determine reasonably foreseeable
significant adverse impacts during the reclamation and closure phase of the project.

Subsistence: The DEIS identified lack of current (post-2008) subsistence data as potentially essential to
making a reasoned choice among the alternatives. The DEIS states that it is common that current site-
specific information on subsistence use are not available during NEPA compliance, although no
references are cited for this statement. There are examples where current traditional knowledge and/or
subsistence data was gathered for mining EISs where subsistence was determined to be a significant
issue (e.g., Red Dog Aqqaluk SEIS, Donlin Gold EIS). We recommend that the Corps consider
acquiring more recent data given the importance of the subsistence resources or further explain why the
current analysis is sufficient.

Other Data Gaps: The DEIS states there are only 4 data gaps based on data gap analysis; however, as
discussed in our comments on other sections of the DEIS, other data and information gaps exist and the
extent of data gaps is underestimated. Some of the other data gaps are mentioned throughout the DEIS.
We recommend a more complete accounting of relevant data gaps in the DEIS and a discussion
regarding how the gaps impact the accuracy of the EIS conclusions (e.g., especially along the
transportation corridor and the ferry and port sites). Examples of where other data gaps are mentioned in
the DEIS or are otherwise apparent include (see our comments on Chapter 2 and Chapter 4 sections for
details) — note these are just examples as more data gaps are apparent:
e Lack of a detailed waste management plan that would include criteria and specific details
regarding how metal-leaching vs. non-metal leaching wastes will be separated;
e Lack of a seepage collection and monitoring/pumpback well system design for the TSFs and
water management ponds;
e Lack of compensatory mitigation projects;
e No monitoring or adaptive management plans, beyond general statements and several examples
that monitoring and adaptive management would occur;
e Embankment designs lack detail to support seismic stability analysis and seismic stabilty
analysis was not conducted was not conducted on some of the embankments;
e “[N]o existing estimate of recreational use at the mine site...” (pg. 3.5-14). This is also true at
the port site and along the transportation corridor;
e No stream gages along mine access road or spur road (Fig 3.16-4);
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e “Streamflow information for the other streams crossed by the road is not available at the time of
this writing... Drainages in the analysis area south of [liamna Lake have not been the focus of
any known hydrologic studies to date.” (pg. 3.16-26);

e “To date, limited geochemical testing has been performed on the representative concentrate
because possible designs for metallurgical processes are still at an investigative stage.” (pg. 3.18-
3);

e Surface water quality along port access road;

e Groundwater quality along northern access road (1 sample collected in Pedro Bay); and,

e “No substrate data is available for streams along the southern portion of the mine access road.”
(pg. 3.18-21).

e There is incomplete discussion of the importance of headwater streams and wetlands, despite the
fact that these are the habitats that will be affected by the mine site. There is an extensive body of

evidence supporting the idea that headwaters are critical aquatic habitats (e.g., Schlosser 1995;
Wipfli 2007).

Additional Comments on Data Quality and Use

Data quality is generally discussed in the DEIS, which would be strengthened by explaining whether all
the data were used, whether any were determined to be anomalous and excluded, or how decisions were
made for what data were used. For example, in some cases, one-half of the detection limit was used for
data that were below the detection limit, but the DEIS does not acknowledge that the number of samples
having measurements below detection will influence the meaning of the mean and may indicate an
analyte is present at a value above detection when most of the time it is not. We recommend that the EIS
provide discussion of data quality assurance for all types of data (e.g., background surface water quality,
sediment quality, and geochemical testing data) including:

1) Present all limitations on each type of data;

2) Provide the frequency of detection in the tables to assess whether the analyte is commonly
present or commonly absent;

3) When presenting sample means, provide a measure of dispersion around the mean (i.e., range,
standard error, standard devisions, etc.) as well as the sample size associated with generating the
mean. This is important for understanding the variability and robustness of the dataset; and,

4) Include in discussions of the data how data limitations influence uses of the means determined.

In addition, we recommend that the EIS clearly indicate whether results being discussed in various
sections are based on total or filtered (dissolved) samples. Finally, when using qualifiers (e.g.,
“Relatively high”, “significantly higher”, “high”, “higher”, “slightly higher”, “slightly lower”, “small”),
we recommend that the EIS provide the values being compared to justify the statements.
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"'&@ & 1200 Sixth Avenue, Suite 155 OFFICE OF REGIONAL
241 ppore® Seattle, WA 98101-3123 ADMINISTRATOR
JuL -1 2019

Colonel Phillip Borders
Alaska District Engineer

U.S. Army Corps of Engineers
P.O. Box 6898

JBER, Alaska 99506-0898

Dear Colonel Borders:

The U.S. Environmental Protection Agency has reviewed the U.S. Army Corps of Engineers
(Corps) Public Notice POA-2017-00271 for a Clean Water Act (CWA) Section 404 permit,
dated March 1, 2019 (PN). The PN describes PLP’s proposal to produce commodities, including
copper, gold, and molybdenum from the Pebble deposit located near Iliamna Lake approximately
200 miles southwest of Anchorage, Alaska. The PN and concurrently released Draft
Environmental Impact Statement (DEIS) indicate that the discharge of fill material associated
with the proposed project may result in substantial impacts to waters of the United States within
the Bristol Bay and Cook Inlet watersheds, including:

® The permanent loss of approximately 3,560 acres of jurisdictional wetlands and other
aquatic resources, including 3,443 acres of wetlands, 55 acres of lakes and ponds, 81
miles (50 acres) of stream channels, and 11 acres of marine waters.

e Temporary impacts to approximately 510 acres of jurisdictional wetlands and other
aquatic resources from the discharge of fill material for construction-related purposes,
including 48 acres of wetlands, 76 acres of lakes and ponds, 4.7 miles (3 acres) of stream
channels, and 382 acres of marine waters.

» Degradation of 2,807 acres of jurisdictional wetlands and other aquatic resources
including:

o 1,896 acres of wetlands and other waters that would be indirectly impacted by
fugitive dust from the mine site and transportation corridor, including 1,555 acres
of wetlands and 340 acres of other waters.

o 449 acres of wetlands and other waters that would be indirectly impacted by
dewatering at the mine site, including 341 acres of wetlands and 108 acres of
other waters.

o 462 acres of wetlands and other waters that would be indirectly impacted by
fragmentation, including 449 acres of wetlands and 13 acres of other waters.
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Project Description included in the Draft Environmental Impact Statement

The multiple components of the proposed copper-gold-molybdenum mine would have an initial
surface disturbance footprint of approximately 8,086 acres. The open pit mined during the initial
twenty years of operation would be approximately 609 acres with a maximum depth of 1,970
feet. The mine pit would convert to a pit lake after mining is complete. Discharges from the pit
lake would require water treatment in perpetuity. Two tailings storage facilities (TSFs) are
proposed, one for the potentiaily acid-generating (PAG) and metal-leaching (ML) tailings and
waste rock, and a second for the non-PAG bulk tailings. The PAG/ML TSF would be
approximately 1,071 acres in size and contained by three associated dams with a maximum
height of 425 feet. The bulk TSF would be approximately 2,796 acres in size with two dams
having a maximum height of 545 feet.

Facilities at the mine site would also include a 955-acre water management pond, 873 acres of
quarries to supply rock and gravel for construction, a 270-megawatt generating facility to supply
power for ore processing, camp housing, two water treatment plants, two sewage treatment
plants, a landfill, and an incinerator.

The proposed access infrastructure includes a 188-mile long 12-inch diameter natural gas
pipeline originating near Anchor Point on the Kenai Peninsula and crossing both Cook Inlet and
lliamna Lake; a port facility in Kamishak Bay near Amakdedori Creek; ferry terminals on the
north and south shores of Iliamna Lake for use by an ice-breaking ferry; and road and pipeline
corridors between the port and the Lake (37 miles) and from the Lake to the mine site (29 miles).
There would also be a road connection to the existing road network and airport at the Village of
lliamna.

Overview of Comments and Recommendations

This letter responds to the CWA Section 404 PN and addresses the adequacy of the PN, DEIS,
and supporting documents for evaluating compliance with the restrictions on discharge contained
in the CW A Section 404(b)(1) Guidelines (Guidelines). Detailed comments and
recommendations are contained in the enclosure.

The EPA is separately providing comments on the DEIS pursuant to our responsibilities under
the National Environmental Policy Act (NEPA) and Section 309 of the Clean Air Act. The EPA
has participated as a cooperating agency in the NEPA process to develop the EIS for the
proposed mine. We provided scoping comments and comments on several sections of the
Preliminary DEIS.

The Guidelines are the substantive environmental criteria for the evaluation of proposed
discharges of dredged or fill material, which cannot be permitted unless compliance with the
Guidelines has been demonstrated. The Guidelines recognize that the level of required analysis
and documentation are scaled to reflect the significance and complexity of the proposed
discharge activity. The proposed project would be more than five times the worldwide median
size for a deposit of this type on an undeveloped landscape with dense and highly interconnected

2
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aquatic resources. In addition, the values of the potentially affected aquatic resources in this case
are among the highest evaluated under CWA Section 404 and support important commercial,
sport, and subsistence fisheries for salmon and other fishes. Because the nature and extent of the
proposed discharges reflect some of the most highly significant and complex discharge activities
with the potential for serious adverse impact contemplated by the Guidelines, the level of
information, evaluation, and documentation necessary for this project to demonstrate compliance
with the Guidelines is significant.

Our review finds that the PN, DEIS, and supporting documents do not contain sufficient
information to support a reasonable judgment that the proposed discharges will comply with the
Guidelines. The EPA’s specific recommendations about how the Corps’ record can support a
Guidelines analysis are described in the enclosure. The final EIS should include sufficient
information, evaluation, and documentation to address the requirements of the Guidelines.

Conclusion

The EPA has concerns regarding the extent and magnitude of the substantial proposed impacts to
streams, wetlands, and other aquatic resources that may result, particularly in light of the
important role these resources play in supporting the region’s valuable fishery resources.
Pursuant to the field level procedures outlined in Part IV, paragraph 3(a) of the 1992
Memorandum of Agreement (MOA) between EPA and the Department of the Army regarding
CWA Section 404(q), Region 10 finds that this project as described in the PN may have
substantial and unacceptable adverse impacts on fisheries resources in the project area
watersheds, which are aquatic resources of national importance.

The EPA recognizes that the standard set out in the MOA is similar to the Section 404(c)
standard. However, Region 10’s decision to utilize the coordination procedures under the MOA
is not a decision regarding its Section 404(c) action and should not be interpreted as such. The
EPA has not made a decision regarding whether to withdraw the 2014 Proposed Determination
or leave it in place. Region 10 is coordinating under the MOA at this time to ensure that the EPA
can continue to work with the Corps to address concerns raised during the permitting process.
The EPA looks forward to continuing to work closely with the Corps on further development of
the EIS and other supporting analyses related to this PN.

I appreciate the attention that you and your staff have provided to this project. Should you have
any questions about this letter, please do not hesitate to contact me or have your staff contact
Matthew LaCroix in our Alaska Operations Office at (907) 271-1480, or by email at

Sincerely,

lacroix.matthew @epa.gov.

ris ¥ladick
Regional Administrator

Enclosure

3
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Enclosure

The following are detailed comments submitted by the U.S. Environmental Protection
Agency (EPA) in response to the U.S. Army Corps of Engineers (Corps) Public Notice
POA-2017-00271, the Pebble Limited Partnership (PLP).

QOutline of Enclosure

I.  Project Description included in the Draft Environmental Impact Statement
II.  Aquatic Resources of the Bristol Bay Watershed and Sub-watersheds
III.  Aquatic Resource Impacts Documented in the Draft Environmental Impact Statement
IV.  Clean Water Act Section 404(b)(1) Guidelines Analysis
A. Four Primary Restrictions on Discharges in the Guidelines
B. Level of Information, Evaluation, and Documentation for Guidelines’
Determinations
C. Factual Determinations in the Guidelines
V.  Evaluating the Potential Effects of the Discharges of Dredged or Fill Material
A. Defining Geographic Extent of Potentially Affected Aquatic Resources
B. Assessing Impacts to Functions Provided by Potentially Affected Aquatic
Resources
C. Fish Values
1. Fish Habitat
2. Fish
3. Water Quality Relevant to Fish
4. Commercial and Recreational Fisheries
D. Groundwater and Surface Water Hydrology
E. Water Quality
F. Wildlife/Sanctuaries and Refuges
VI.  Determination of Least Environmentally Damaging Practicable Alternative (40 C.F.R. §
230.10(a))
VII.  Water Quality (40 C.F.R. § 230.10(b))
VII.  Significant Degradation (40 C.F.R. § 230.10(c))
IX. Minimization/Compensatory Mitigation (40 C.F.R. § 230.10(d))
X.  Conclusions

1. Project Description included in the Draft Environmental Impact Statement

PLP proposes to produce commodities -- including copper, gold, and molybdenum -- from the
Pebble deposit located near Iliamna Lake in the Bristol Bay watershed in southwest Alaska. The
proposed mine site is approximately 17 miles from each of the communities of lliamna,
Newhalen, and Nondalton.

The proposed copper-gold-molybdenum mine includes numerous components and would have
an initial surface disturbance footprint of approximately 8,086 acres. The open pit mined during
the initial twenty years of operation would be approximately 609 acres with a maximum depth of
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1,970 feet. The mine pit would convert to a pit lake after mining is complete requiring perpetual
water treatment. Two tailings storage facilities (TSFs) are proposed, one for the potentially acid-
generating (PAG) and metal-leaching (ML) tailings and waste rock, and a second for the non-
PAG bulk tailings. The PAG/ML TSF would be approximately 1,071 acres in size and contained
by three associated dams with a maximum height of 425 feet. The bulk TSF would be
approximately 2,796 acres in size with two dams having a maximum height of 545 feet.
Facilities at the mine site would also include a 955-acre water management pond, 873 acres of
quarries to supply rock and gravel for construction, a 270-megawatt generating facility to supply
power for ore processing, camp housing, two water treatment plants, two sewage treatment
plants, a landfill, and an incinerator.

The proposed access infrastructure includes: a 188-mile long 12-inch diameter natural gas
pipeline originating near Anchor Point on the Kenai Peninsula that crosses both Cook Inlet and
Iliamna Lake; a port facility in Kamishak Bay near Amakdedori Creek; ferry terminals on the
north and south shores of Iliamna Lake for use by an ice-breaking ferry; road and pipeline
corridors between the port and the Lake (37 miles) and from the Lake to the mine site (29 miles).
There would also be a road connection to the existing road network and airport at the Village of
Iliamna.

II. Aquatic Resources of the Bristol Bay Watershed and Sub-watersheds

The Pebble deposit lies within the Nushagak and Kvichak watersheds, which together account
for more than half of the land area in the Bristol Bay watershed. These large watersheds include
a diverse array of streams, wetlands, lakes, and ponds that are relatively free from human-
induced alteration and provide extensive and heterogeneous habitats for fishery resources. The
Kvichak River watershed is the world’s largest producer of sockeye salmon, while Chinook
salmon returns to the Nushagak River are among the world’s largest.' The headwaters of the
Nushagak River include the South Fork Koktuli River (SFK) and North Fork Koktuli River
(NFK), which flow west from the Pebble deposit. Much of the proposed mine infrastructure
would be placed within the NFK watershed and most of the losses of streams, wetlands, lakes,
and ponds from the proposed project would occur in the NFK and SFK watersheds. The source
of the Kvichak River is Iliamna Lake. Tributaries to lliamna Lake include Upper Talarik Creek
(UTC), which flows south from the Pebble deposit and then southwest into lliamna Lake. Direct
impacts to aquatic resources in the UTC watershed would expand dramatically as mining is
expanded at the Pebble deposit. The wetlands, streams, and other aquatic resources in the SFK,
NFK, and UTC watersheds are productive and support rich species assemblages. Baseline
sampling” indicates that most stream habitat is occupied. These aquatic resources also supply
water, invertebrales, organic matter, and other resources to larger downstream waters.

The Bristol Bay watershed supports an abundance of genetically diverse wild Pacific salmon
populations unrivaled in North America. These salmon populations have significant economic,
nutritional, cultural, and recreational value, both within and beyond the Bristol Bay region.

! hup:/fwww.adfg alaska.gov/index.cfm?adlg=chinockinitiative_nushagak main.

? This includes sampling conducted by PLP, ADF&G, and Woody and O'Neil 2010. All survey results are available
via ADF&G’s web-based mapper at:
https://www.adfg.alaska.gov/si/SARR/AWC/index.cfm?ADFG=main.interactive.
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The streams, wetlands, and other aquatic resources within the Bristol Bay watershed support
important commercial and sport fisheries for salmon and other fishes, as well as a more than
4,000-year-old subsistence-based way of life for Alaska Natives. The aquatic resources within
the watershed produce the world’s largest wild sockeye salmon runs, comprising approximately
51 percent of world commercial harvest® (The Kvichak and Nushagak Rivers together produce
over 40 percent of the total Bristol Bay sockeye salmon.?). Bristol Bay’s Chinook salmon runs
are frequently at or near the world’s largest, and the region also supports significant coho, chum,
and pink salmon populations. These salmon populations help to maintain the productivity of the
entire ecosystem, including numerous other fish and wildlife species. For example, Iliamna Lake
supports the only freshwater seal population in the United States, which depends on the fishery
resources of the watershed.

The Bristol Bay watershed supports the most valuable wild salmon fishery in the world and three
of the top 10 United States commercial fishing ports. The value of the over 2,800 Bristol Bay
fishing permits account for 41 percent of total salmon permit value in Alaska. Average data from
2013-2017 indicate that the Bristol Bay salmon industry directly employs approximately 14,800
people, most of whom work in the industry on a seasonal basis. Including multiplier effects, the
fishery creates an estimated $1.2 billion in economic output and $658 million in labor income
per year, resulting in 12,537 average jobs.’

Preliminary data released by the Alaska Department of Fish and Game (ADF&G)® indicate that
the 2018 inshore Bristol Bay sockeye salmon run of 62.3 million fish was the largest on record
dating back to 1893 and was 69 percent above the 36.9 million average run for the latest 20-year
period. Tt was the fourth consecutive year that inshore sockeye salmon runs exceeded 50 million
fish.

The 2018 Bristol Bay preliminary ex-vessel value of $281 million of all salmon species ranks
first in the history of the fishery and was 242 percent above the 20-year average of $116 million.
It was 39 percent higher than the $202 million ex-vessel value of the 1990 harvest, which ranks
second. The 43.5 million harvest of all species was the second largest in the history of the
fishery, after the 45.4 million fish harvest in 1995.7

Subsistence fisheries are a critical resource for residents of the Bristol Bay region. Communities
are not connected to the road system and commercial food prices reflect the costs of shipping by
barge or airplane. ADF&G data indicate that 1,128 subsistence permits were issued to residents
in the Bristol Bay region in 2017. Subsistence harvesters collected an estimated 116,537
salmon.® Based on average weights of salmon caught in the commercial fisheries, this volume of
fish was equal to approximately 743,700 pounds of salmon, or 99 pounds per capita for regional
residents.

3 Pinsky et al. 2009; Ruggerone ct al. 2010.

+ ADF&G 2011,

% Wink Research & Consulting, 2018.

6 ADF&G Press Release 9/18/2018.

T1d.

8 ADF&G, 2017 Annual Management Report.
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Sport fisheries for Bristol Bay salmon create additional economic benefits for the region. In
2016, a total of 102 sport fish guiding businesses, employing 563 guides, completed 16,041
sportfishing trips for salmon in the Bristol Bay area. Sportfishing clients caught a total of 85,353
salmon (retaining 28,366). Nonresidents accounted for 90 percent of the days fished, meaning
that most of the money generated by guided sportfishing for Bristol Bay salmon came from
outside Alaska.’

In addition, ADF&G estimates that approximately 43,800 salmon were harvested and retained by
unguided anglers in the Bristo! Bay region during 2016. Most anglers target Chinook and coho

salmon,

ITI, Aquatic Resource Impacts Documented in the Draft Environmental Impact Statement

EPA has reviewed Corps Public Notice POA-2017-00271, dated March 1, 2019 (PN), which
identifies discharges of dredged or fill material associated with mining the Pebble deposit into
streams, wetlands, lakes, ponds, and marine waters. This Clean Water Act (CWA) Section 404
permitting action triggered preparation of the draft Environmental Impact Statement (DEIS),
which was released concurrently with the PN.

The PN and concurrently released Draft Environmental Impact Statement (DEIS) indicate that
the discharge of fill material associated with the proposed project may result in substantial
impacts to waters of the United States within the Bristol Bay and Cook Inlet watersheds,
including:

e The permanent loss of approximately 3,560 acres of jurisdictional wetlands and other
aquatic resources, including 3,443 acres of wetlands, 55 acres of lakes and ponds, 81
miles (50 acres) of stream channels, and 11 acres of marine waters.

e Temporary impacts to approximately 510 acres of jurisdictional wetlands and other
aquatic resources from the discharge of fill material for construction-related purposes,
including 48 acres of wetlands, 76 acres of lakes and ponds, 4.7 miles (3 acres) of stream
channels, and 382 acres of marine waters.

e Degradation of 2,807 acres of jurisdictional wetlands and other aquatic resources
including:

o 1,896 acres of wetlands and other waters that would be indirectly impacted by
fugitive dust from the mine site and transportation corridor, including 1,555 acres
of wetlands and 340 acres of other waters.

o 449 acres of wetlands and other waters that would be indirectly impacted by
dewatering at the mine site, including 341 acres of wetlands, and 108 acres of
other waters.

o 462 acres of wetlands and other waters that would be indirectly impacted by
fragmentation, including 449 acres of wetlands and |3 acres of other waters.

? Wink Research & Consulting, 2018.
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Much of the proposed mine infrastructure would be placed within the NFK watershed and most
of the aquatic resource losses would occur here. The DEIS'® documents that the proposed project
would directly impact:
e |7 percent of all stream channel length in the 171,000-acre Headwaters Koktuli River
Hydrologic Unit Code (HUC);
* 12 percent of all shrub wetlands in the HUC;
e 7 percent of all herbaceous wetlands in the HUC;
6 percent of all bogs and fens in the HUC;
5 percent of all riverine wetlands in the HUC;
4 percent of all rivers and streams in the HUC; and
1 percent of all lakes and ponds in the HUC.

Though few impacts to fish are specifically quantified, the draft Essential Fish Habitat (EFH)
Assessment discloses a 9 percent loss of salmon spawning habitat under modeled “dry year”
conditions."' The proposed bulk TSF and seepage collection system alone would fill multiple
NFK tributaries, eliminating approximately ten miles of streams and 7.5 miles of anadromous
habitat. Nearly the entire length of Tributary 1.190,'? approximately six miles, would be filled.
Tributary 1.190 is used by coho salmon for spawning and rearing, and by Chinook salmon for
rearing. This tributary also supports rainbow trout, Dolly Varden, Arctic grayling, and sculpin.
Two specified tributaries to 1.190"? are used by coho salmon for rearing and would also be
eliminated by the proposed bulk TSF.

The proposed NFK treated water discharge point would be to the remaining short reach of
tributary 5215 at the confluence with tributary 4083. This discharge point is immediately
upstream of a stream reach specified by ADF&G as important for Chinook salmon spawning.

The main water management pond would eliminate the upper reaches of the specified NFK
tributaries 4083-5217 (used by coho salmon), 5215-6001, and 5215-6001-7012 (used by
Chinook and coho salmon). The upper 2.5 miles of this latter tributary would be eliminated by
mine infrastructure including the pyritic tailings facility and water management pond. In total,
approximately twenty miles of fish-bearing streams would be blocked or filled by mine
components in the NFK drainage, including approximately 8.2 miles of anadromous waters.'*

The second phase of mine development would require expansion of the pit, power plant, and
mill, as well as the construction of additional bulk and pyritic TSFs and two waste rock facilities.
The DEIS" indicates that future expansion would “potentially affect” an additional 12,445 acres
of aquatic resources at the mine site but does not characterize these resources. Section 4-22 also
does not identify whether this figure includes functional degradation from secondary effects. The
DEIS identifies that an additional 35 miles of streams documented to support salmon will be

0 DEIS 4.22-11.

' Draft EFH Assessment Table 5-3.

12 Anadromous Waters Catalog number 325-30-10100-2202-3080-4083-5215.
13 Anadromous Waters Catalog numbers 5215-6006 and 5215-6007.

¥ DEIS 4.24-3.

15 DEIS Section 4-22,
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eliminated due to mine expansion but does not quantify the total miles of stream that would be
lost.

The acreage of wetlands and miles of stream affected by aquifer drawdown will increase
substantially under the expanded development scenario. Mine expansion would require “roughly
a five-fold increase in the size of the pit capture zone straddling the SFK and UTC drainages.
There would be a similar increase in the amount of groundwater needing to be dewatered and
treated during operations, and the amount pumped and treated throughout post-closure to
maintain hydraulic containment of the pit lake.”'®

IV. Clean Water Act Section 404(b)(1) Guidelines Analysis

The CWA Section 404(b)(1) Guidelines (Guidelines) are the substantive environmental criteria
used to evaluate the proposed discharges of dredged or fill material.'” The Guidelines require the
Corps to make written factual determinations of the potential short-term or long-term effects of a
proposed discharge on the physical, chemical, and biological components of the aquatic
environment and *‘[s]uch factual determinations shall be used in § 230.12 in making findings of
compliance or non-compliance with the restrictions in § 230.10.”'8

A. Four Primary Restrictions on Discharges in the Guidelines

The Guidelines contain four primary restrictions on discharge that must be satisfied:

1. Section 230.10(a): “no discharge of dredged or fill material shall be permitted if there is
a practicable alternative o the proposed discharge which would have less adverse impact
on the aquatic ecosystem, so long as the alternative does not have other significant
adverse environmental consequences.”;

2. Section 230.10(b): “[n]o discharge of dredged or fill material shall be permitted if it:

(1) Causes or contributes, after consideration of disposal site dilution and dispersion, to
violations of any applicable State water quality standard; (2) Violates any applicable
toxic effluent standard or prohibition under section 307 of the [CWA] Act;

(3) Jeopardizes the continued existence of species listed as endangered or threatened
under the Endangered Species Act...or results in likelihood of the destruction or adverse
modification of...critical habitat...; (4) Violates any requirement imposed by

the Secretary of Commerce to protect any marine sanctuary designated under title III of
the Marine Protection, Research, and Sanctuaries Act.”;

3. Section 230.10(c): “no discharge of dredged or fill material shall be permitted which will
cause or contribute to significant degradation of the waters of the United States. Findings
of significant degradation related to the proposed discharge shall be based
upon appropriate factual determinations, evaluations, and tests required by subparts B

16 DEIS Executive Summary 3.2.2.2,
740 C.F.R. § 230.10; 40 CFR. § 230.12.
1840 C.F.R. §230.11,

July 1, 2019 Page 6 of 55 EPA Comments PN-2017-00271

Binder Page 1-152
A Return to Home



and G, after consideration of subparts C through F, with special emphasis on the
persistence and permanence of the effects outlined in those subparts.”; and

4.  Section 230.10(d): *“no discharge of dredged or fill material shall be permitted unless
appropriate and practicable steps have been taken which will minimize potential adverse
impacts of the discharge on the aquatic ecosystem.”"

Each of these restrictions is discussed separately in further detail below in sections VI-IX.
B. Level of Information, Evaluation, and Documentation for Guidelines’ Determinations

The Guidelines recognize that the level of required information, evaluation, and documentation
are scaled to reflect the significance and complexity of the proposed discharge activity. The
Guidelines provide that “the compliance evaluation procedures will vary to reflect the
seriousness of the potential for adverse impacts on the aquatic ecosystems posed by specific
dredged or fill material discharge activities.”™ In accordance with 40 C.F.R. § 230.6, the lead
agency, here the Corps, “must recognize the different levels of effort that should be associated
with varying degrees of impact and require or prepare commensurate documentation.”*' The
evaluation under the Guidelines “depends on the physical, biological, and chemical nature of the
proposed extraction site, the material to be discharged, and the candidate disposal site, including
any other important components of the ecosystem being evaluated.”** For routine cases, a
finding of compliance will likely not require extensive testing, evaluation, or analysis.?

Appropriate documentation of the analysis required is an important aspect of application of the
Guidelines.** Specifically, “the level of documentation should reflect the significance and
complexity of the discharge activity.”* The purpose of the required documentation is to provide
“a record of actions taken that can be evaluated for adequacy and accuracy and ensures
considerations of all important impacts in the evaluation of proposed dredged or fill material.”26

With respect to the proposed permit for the Pebble Project, the level of information, evaluation,
and documentation necessary are significant given the potential permanent losses of aquatic
resources, and, as discussed above (Section II), the values of the potentially affected aguatic
resources are among the highest evaluated under CWA Section 404.

The nature of the disposal site make this project distinguishable from other comparable projects.
The currently proposed Pebble Project would mine approximately 1.3 billion tons of ore;*’ at this
size, the proposal would be more than five times the worldwide median size for a deposit of this

19 This includes compensatory mitigation.

240 C.FR. § 230.10.

21 40 C,F.R. §230.6(b).

240 C.F.R. § 230.6.

B 40 C.F.R. §230.6(b).

23 45 Fed. Reg. 85336, 85434 (December 24, 1980).
31,

26 45 Fed. Reg. 85336, 85434 (December 24, 1980).
T PLP 2018,
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type.”® As it stands now, the proposed project represents a relatively large mine for its type. It
also has the potential to expand to one of the, if not the, largest of its type in the world. The
project proponent has developed preliminary plans to mine as much as 6.5 billion tons of ore at
the Pebble deposit;> at this size it would be 26 times larger than the worldwide median size for a
deposit of this type. The project proponent asserts that total mineral resources at the Pebble
deposit are approximately 12 billion tons of ore.3°

While other large-scale porphyry copper mines in the United States tend to be located in
relatively arid regions (e.g., Bingham Canyon Mine, Utah), the Pebble deposit is situated within
a landscape covered by a dense network of streams, wetlands, lakes, and ponds with a complex
and highly interconnected surface and subsurface hydrology. This means that construction and
operation of such a large-scale open pit mine would result in the permanent loss and degradation
of streams, wetlands, and other aquatic resources because they overlay and surround the deposit
itself. Development of the mine pit, two TSFs, water management pond, and other infrastructure
reflect a highly significant and complex discharge activity. The development would permanently
alter the contours of the landscape. In addition, dewatering of the mine pit would alter regional
groundwater flow. These changes, coupled with the loss of wetland, lake, and pond acreage and
streams, would cause permanent streamflow alternations to the NFK, SFK, and UTC. The
consequence would be permanent modification of the hydrology, chemistry, and aquatic habitat
of the three streams. These changes and their potential effects on the aquatic ecosystem should
also be carefully and thoroughly evaluated.

Further, the area’s complex and highly interconnected surface and subsurface hydrology
amplifies the risk that acid generating mine waste and other contaminants typically produced by
a mine of this type could escape into the aquatic ecosystem during construction and operation as
well as into perpetuity as mine wastes continue to be managed, treated, and contained after any
mine at the site is closed. These challenges should be evaluated in the context of a region subject
to climate extremes as well as seismic risks.

The complexities and potential for a high degree of impact associated with the discharges of
dredged and fill material related to construction and operation of a mine at the Pebble deposit are
further magnified by the fact that the network of streams, wetlands, lakes, and ponds potentially
eliminated or degraded are situated at the headwaters of the Nushagak River which, as discussed
above, often has the world’s larger returns of Chinook salmon, and the headwaters of the
Kvichak River whose watershed, as discussed above, is the world’s larger producer of sockeye
salmon.

The productivity of the Bristol Bay fisheries is tied to a diverse portfolio of aquatic habitats. The
complex habitat mosaic supports multiple locally adapted fish populations and plays a critical
role in protecting the genetic diversity of Bristol Bay’s salmon populations.®' Losing and

® According to Singer et al. (2008), the worldwide median size porphyry copper deposit is approximately 0.25
billion tons.

2 Ghaffari et al. (2011) call the 6.5 billion-ton mine scenario the “Resource Case,” which is based on 78 years of
open pit production and seeks 1o assess the long-term value of the project in current dollars.

0 Ghaffari et al. 2011,

3 Griffiths et al. 2014; Schindler et al. 2010; Brennan et al. 2019,
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degrading these fish habitats and populations would erode the genetic diversity that is crucial to
the stability of the overall Bristol Bay salmon fisheries. Eliminating and degrading the headwater
habitats within the NFK, SFK, and UTC watersheds could reduce the diversity, productivity, and
stability of the remaining habitats, and the species they support. As a result, these effects and
their consequences for the aquatic ecosystem should also be carefully and thoroughly evaluated
and documented. Recent Alaska-specific Section 404 guidance issued by EPA and the
Department of the Army underscores this point, noting that when “anadromous fish habitat may
be harmed [as is contemplated with the Pebble Project], it is likely that a more detailed
Guidelines analysis will be necessary.”*

Given all of these factors, the extent and magnitude of the proposed impacts to streams,
wetlands, and other aquatic resources should be carefuily and thoroughly evaluated, particularly
in light of the important role these resources play in supporting the region’s fishery resources.
The degree to which these aguatic resource impacts would reverberate downstream, potentially
depriving downstream habitats of nutrients, groundwater inputs, and other subsidies should also
be carefully and thoroughly evaluated. Similarly, the degree to which water withdrawal and
capture, storage, treatment, and discharge would alter the hydrographs and chemical, physical,
and biological characteristics of downstream aquatic resources should be carefully and
thoroughly evaluated.

As discussed in this letter, the nature and extent of the proposed discharges acknowledged in the
DEIS reflect some of the most highly significant and complex discharge activities with the
potential for serious adverse impact contemplated by the Guidelines. For these reasons, the level
of information, evaluation, and documentation necessary for this project to demonstrate
compliance with the Guidelines is significant.”

C. Factual Determinations in the Guidelines

To make the requisite finding of compliance or non-compliance with the four primary
restrictions on discharge contained in 40 C.F.R. § 230.10 pursuant to 40 C.F.R. § 230.12, the
Corps “shall include the factual determinations required by [40 C.F.R.] § 230.11.”* Pursuant to
40 C.F.R. § 230.11, the Corps “shall determine in writing the potential short-term or long-term
effects of a proposed discharge of dredged or fill material on the physical, chemical, and
biological components of the aquatic environment.” 40 C.F.R. § 230.11 contains a list of factual
determinations that the Corps “shall include.” The following factual determinations are
particularly relevant in this case and are referenced in our comments and recommendations
below.

o Section 230.11(b) Water circulation, fluctuation, and salinity determinations.
Determine the nature and degree of effect that the proposed discharge will have
individually and cumulatively on water, current patterns, circulation including
downstream flows, and normal water fluctuation. Consideration shall be given to water

3 Memorandum of Agreement between the Department of the Army and the Environmental Protection Agency
concerning the Mitigation Sequence for Wetlands in Alaska under Section 404 of the Clean Water Act, dated June
15, 2018 (2018 Army/EPA Alaska Mitigation MOA).

¥ 40 C.F.R. § 230.6(b).

H 40.C.F.R. § 230.12(b); see also 40 C.F.R. § 230.11.
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chemistry, salinity, clarity, color, odor, taste, dissolved gas levels, temperature, nutrients,
and eutrophication plus other appropriate characteristics. Consideration shall also be
given to the potential diversion or obstruction of flow, alterations of bottom contours, or
other significant changes in the hydrologic regime. Additional consideration of the
possible loss of environmental values (§§ 230.23 through 230.25) and actions to
minimize impacts (subpart H), shall be used in making these determinations. Potential
significant effects on the current patterns, water circulation, normal water fluctuation and
salinity shall be evaluated on the basis of the proposed method, volume, location, and rate
of discharge.

e Section 230.11(d) Contaminant determinations. Delermine the degree to which the
material proposed for discharge will introduce, relocate, or increase contaminants. This
determination shall consider the material to be discharged, the aquatic environment at the
proposed disposal site, and the availability of contaminants.

e Section 230.11(e) Aquatic ecosystem and organism determinations. Determine the
nature and degree of effect that the proposed discharge will have, both individually and
cumulatively, on the structure and function of the aquatic ecosystem and organisms.
Consideration shall be given to the effect at the proposed disposal site of potential
changes in substrate characteristics and elevation, water or substrate chemistry, nutrients,
currents, circulation, fluctuation, and salinity, on the recolonization and existence of
indigenous aquatic organisms or communities. Possible loss of environmental values (§
230.31), and actions to minimize impacts (subpart H) shall be examined. Tests as
described in § 230.61(Evaluation and Testing), may be required to provide information
on the effect of the discharge material on communities or populations of organisms
expected to be exposed to it.

o Section 230.11(g) Determination of cumulative effects on the aquatic ecosystem.

(1) Cumulative impacts are the changes in an aquatic ecosystem that are attributable to
the collective effect of a number of individual discharges of dredged or fill material.
Although the impact of a particular discharge may constitute a minor change in itself, the
cumulative effect of numerous such piecemeal changes can result in a major impairment
of the water resources and interfere with the productivity and water quality of existing
aquatic ecosystems. (2) Cumulative effects attributable to the discharge of dredged or
fill material in waters of the United States should be predicted to the extent reasonable
and practical. The permitting authority shall collect information and solicit information
from other sources about the cumulative impacts on the aquatic ecosystem. This
information shall be documented and considered during the decision-making process
concerning the evaluation of individual permit applications, the issuance of a

General permit, and monitoring and enforcement of existing permits.

o Section 230.11(h) Determination of secondary effects’* on the aquatic ecosystem.

(1) Secondary effects are effects on an aquatic ecosystem that are associated with a
discharge of dredged or fill materials, but do not result from the actual placement of the
dredged or fill material. Information about secondary effects on aquatic ecosystems shall

3 The National Environmental Policy Act (NEPA) uses the term *“indirect” to describe these types of effects.
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be considered prior to the time final section 404 action is taken by permitting authorities.
(2) Some examples of secondary effects on an aquatic ecosystem are fluctuating water
levels in an impoundment and downstream associated with the operation of a dam,
septic tank leaching and surface runoff from residential or commercial developments on
fill, and leachate and runoff from a sanitary landfill located in waters of the U.S.
Activities to be conducted on fast land created by the discharge of dredged or fill
material in waters of the United States may have secondary impacts within those waters
which should be considered in evaluating the impact of creating those fast lands.

The Corps makes the factual determinations required by 40 C.F.R. § 230.11 “in light of Subparts
C through F [of the Guidelines],”*® which identify different categories of potential impacts of the
discharge of dredged or fill material:

s Subpart C: Potential Impacts on Physical and Chemical Characteristics of the Aguatic
Ecosystem®’
o Substrate®®
Suspended particulates/turbidity®
Water
Current patterns and water circulation®!
Normal water fluctuations*
o Salinity gradients*’
e Subpart D: Potential Impacts on Biological Characteristics of the Aquatic Ecosystem**
o Threatened and endangered species®
o Fish, crustaceans, mollusks, and other aquatic organisms in the food web*®
o Other wildlife*’
e Subpart E: Potential Impacts on Special Aquatic Sites*®
o Sanctuaries and refuges®
o Wetlands™
o Mud flats®*

0O 00O

¥ 40 C.F.R. § 230.11.
3740 C.F.R. Part 230, Subpart C.
40 CF.R. § 230.20.
¥ 40 CF.R. §230.21.
040 CF.R. § 230.22.
140 C.F.R. § 230.23.
240 C.F.R. § 230.24.
340 C.F.R. § 230.25.
* 40 C.F.R. Par 230, Subpart D.
340 C.F.R. § 230.30.
4640 C.F.R. § 230.31.
40 C.F.R. § 230.32.
8 40 C.F.R. Part 230, Subpart E.
40 C.F.R. § 230.40.
%40 C.F.R. § 23041.
SI40 C.FR. § 230.42.
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o Vegetated shallows™
o Coral Reefs™
o Riffle and pool complexes>
e Subpart F: Potential Effects on Human Use Characteristics®
o Municipal and private water supplies®
Recreational and commercial fisheries®
Water-related recreation®®
Aesthetics™
Parks, national and historical monuments, national seashores, wilderness areas,
research sites, and similar preserves®

0 00O

Our review finds that the PN, DEIS, and supporting documents do not contain sufficient
information to address the factual determinations required by 40 C.F.R. § 230.11 and to make a
reasonable judgment that the proposed discharges will comply with the Guidelines under 40
C.F.R. § 230.12.%! Sections V-IX provide our comments regarding information and evaluation
relevant to each requirement, and our recommendations regarding how the Corps’ record can
support a Guidelines analysis for this project.” As a general matter, this information and
evaluation should be documented in the record.®?

V. Evaluating the Potential Effects of the Discharges of Dredged or Fill Material

As discussed above, the nature and extent of the proposed discharges for the Pebble Project
acknowledged in the DEIS reflect highly significant and complex discharge activities with the
potential for serious adverse impact, and thus require an extensive information and evaluation
and a greater level of documentation to demonstrate compliance with the Guidelines.%* As
discussed in our DEIS comment letter®® and below, the current record likely underestimates the
extent, magnitude, and permanence of the adverse effects of the Pebble Project’s discharges of

5240 C.F.R. § 230.43.

5340 CF.R. § 230.44.

40 CFR. § 230.45.

3540 C.F.R. Part 230, Subpart F.

3% 40 C.F.R. § 230.50.

5740 C.F.R. § 230.51.

340 C.F.R. § 230.52.

40 C.F.R. § 230.53.

"'40 C.F.R. § 230.54.

® 40 C.F.R. § 230.12(a)(3)(iv); see alse 230.6(c)(cxplaining that even in the case of short form evaluations “there
must still be sufficient information (including consideration of both individual and cumulative impacts) to support
the decision of whether to specify the site for disposal of dredged or fill material™)

62 Determining the potential effects of the discharges on certain categories of resources identified above (coral reefs,
municipal water supplies} are not applicable in this case.

6340 C.F.R. § 230.6(b); 40 C.F.R. § 230.11; and 40 C.F.R. § 230.12(b).

™ 40 CF.R. § 230.6(b).

%5 The EPA is separately providing comments on the DEIS pursuant to our responsibilities under NEPA and Section
309 of the Clean Air Act and that leuter is relevant here since the EIS is being prepared 1o support the Corps’ Section
404 permit action.
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dredged or fill material to streams, wetlands, lakes, ponds, and marine waters, and the fisheries
resources they support.

A. Defining Geographic Extent of Potentially Affected Aquatic Resources

According to the Guidelines, the Corps “shall determine in writing the potential short-term or
long-term effects of a proposed discharge of dredged or fill material on the physical, chemical,
and biological components of the aquatic environment” by making the factual determinations
listed in 40 C.F.R. § 230.11. The factual determinations relevant to defining the geographic
extent of potentially affected aquatic resources are the water circulation, fluctuation, and salinity
determinations (40 C.F.R. § 230.11(b)); contaminant determinations (40 C.F.R. § 230.11(d));
aquatic ecosystem and organism determinations (40 C.F.R. § 230.11(e)); determination of
cumulative effects on the aquatic ecosystem (40 C.F.R. § 230.11(g)); and the determination of
secondary effects on the aquatic ecosystem (40 C.F.R. § 230.11(h)).

Comment: The DEIS® identifies that all Action Alternatives include areas that lack field-verified
wetland mapping. Action Alternatives 2 and 3 include approximately 3,126 acres where existing
National Wetland Inventory (NWI) coverage was used to map wetlands instead of field-verified
wetland mapping. In addition, Action Alternative 1 includes approximately 1,300 acres where
satellite data was used to map wetlands at 100-meter resolution instead of field-verified wetland
mapping. Based on EPA’s review of the preliminary jurisdictional determination, NWI coverage
and satellite data substantially under-identify wetland area relative to field-verified mapping. In
addition, the current disparity in the wetland mapping for different alternatives makes it difficult
to compare the wetland impacts between the alternatives. According to the Corps, supplemental
wetland mapping to fill these gaps is planned for the 2019 field season and this information
would be included in the final EIS.

e Recommendation: Where high resolution information is not currently available, EPA
supports the Corps’ decision to conduct additional data collection as greater precision
mapping is necessary to accurately identify the impacts in light of the significant and
complex nature of the discharge activities in this case.5’

Comment: The DEIS defines an analysis area that is a fixed width area around the mine site. The
DEIS analyzes impacts within this area and does not analyze impacts that are outside it. Section
230.11(h) requires an evaluation of the secondary effects of the discharges of dredged or fill
material on the aquatic ecosystem, which include effects of the proposed discharge on the
downstream ecosystem. However, the analysis area in the DEIS excludes areas downstream of
the mine site where secondary/indirect impacts would occur. In addition, sections 230.11(b), (e),
and (g) require an evaluation of the cumulative effects of the discharge of dredged or fill material
on the aquatic ecosystem. However, the analysis area in the DEIS does not include the
headwaters of UTC where future mining expansion would occur (i.e., the expanded mine
scenario evaluated as part of the cumulative effects analysis in the DEIS). The aquatic resources

¢ DEIS 3.22-4-5.
6740 C.F.R. § 230.6(b).
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in these additional areas were mapped at high resolution and field-verified between 2004 and
2008 during the collection of the environmental baseline data5®
e Recommendation: The Corps should use complete and accurate mapping of the extent of

potentially affected aquatic resources (including direct, secondary/indirect and
cumulative effects), taking advantage of available field-verified aquatic resource mapping
information. Alternatively, the Corps should explain why its existing approach is
sufficient in light of the significance and complexity of the discharge activities associated
with this project.

Comment: Regarding streams, the DEIS relies on the National Hydrography Dataset (NHD)
mapping of stream networks to identify the streams that will potentially be impacted by the
proposed project. The NHD does not capture all stream courses and may underestimate channel
sinuosity, resulting in underestimates of affected stream length.
e Recommendation: The Corps should acknowledge uncertainties in the use of NHD and,
to the extent possible, provide an estimate of the additional stream length for reaches that
are not captured by the NHD.

Comment: In the DEIS, maps that depict the same areas show different stream channels.®® The
DEIS does not explain these discrepancies.

e Recommendation: The Corps should 1) use a consistent, thorough, and transparent
“baseline” estimate of stream channel extent throughout the analysis area (i.e., for the
mine site, transportation corridor, and all other project components); and 2) ensure that
these stream channels are visible on all maps.

B. Assessing Impacts to Functions Provided by Potentially Affected Aquatic Resources

According to the Guidelines, the Corps “shall determine in writing the potential short-term or
long-term effects of a proposed discharge of dredged or fill material on the physical, chemical,
and biological components of the aquatic environment” by making the factual determinations
listed in 40 C.F.R. § 230.11. The factual determinations relevant to assessing impacts to
functions provided by potentially affected aquatic resources are the water circulation, fluctuation,
and salinity determinations (40 C.F.R. § 230.11(b)); contaminant determinations (40 C.F.R. §
230.11(d)); aquatic ecosystem and organism determinations (40 C.F.R. § 230.11(e));
determination of cumulative effects on the aquatic ecosystem (40 C.F.R. § 230.11(g)); and the
determination of secondary effects on the aguatic ecosystem (40 C.F.R. § 230.11(h)).

Comment: Section 230.11(e) requires the Corps to determine *“the nature and degree of effect
that the proposed discharge will have...on the structure and function of the aquatic ecosystem
and organisms.” The DEIS identifies the aquatic resources that will potentially be impacted by
the proposed project, including lakes, ponds, and streams, using eight condensed classes. Earlier
mapping work conducted by the project proponent used 27 enhanced NWI classes of aquatic

% The 2004-2008 mapping effort assessed over 100,000 acres just in the proposed mine area. The environmental
baseline mapping was angmented in 2013 and 2017 1w map the newly-proposed southern access route and the
Amakdedori Creek and Diamond Point port sites.

¥ For example, Figures 4.16-1, 4.22-2, 4 24-1, relative to NHD coverages for the same area.
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resources, including for lakes, ponds, and streams. This kind of enhanced NWI mapping and
differentiation among the aquatic resources allows for more accurate assessments of the
functions that the potentially affected aquatic resources perform as compared to an approach that
uses more general, condensed classed like those used in the DEIS.™ The DEIS”' does not rely on
this more detailed aquatic resource data and does not explain why the greater precision
information already existing in the GIS database was not used for analysis.
¢ Recommendation: The Corps should use the greater precision information that was
collected to determine the nature and degree of effect that the proposed discharge will
have on the structure and function of the aquatic ecosystem and organisms in light of the
significance and complexity of the discharge activities associated with this project.
Alternatively, the Corps should explain why this more detailed information was not used
and fully explain how a condensed approach allows for a complete and accurate
assessment of the functions provided by the resources at issue.

Comment: For wetlands, the Corps provides what it calls “a qualitative overview of wetland
functions in the EIS analysis area.””” This qualitative overview does not describe the level at
which potentially affected wetlands are currently performing each function. This information is
important to determine “the nature and degree of effect that the proposed discharge will
have...on the structure and function of the aquatic ecosystem and organisms.”” In this case, not
only are the functional assessment methods available but extensive data was collected,
particularly at the mine site, to apply the methods.”

e Recommendation: The Corps should characterize the level at which potentially affected
wetlands are currently performing each function, taking advantage of available site-
specific functional assessment data and where necessary supplementing that data.”
Alternatively, the Corps should explain why its “qualitative overview” of wetland
functions is sufficient to make a factual determination regarding the nature and degree of
effect that the proposed discharge will have on the structure and function of the aquatic
ecosystem in light of the significance and complexity of the discharge activities
associated with this project.

7 The additional aquatic resource classes provided by the enhanced NWI reduce within-class variability and make
attributing function easier and more meaningful, supporting a more precise and accurate functional assessment.

7 DEIS 3.22.1.

2 DEIS 3.22-7.

B 40 CF.R. § 230.11(e).

™ During the 2004-2008 mapping/delineation work, wetlands were identified by both enhanced NW1 and
Hyrdogeomorphic (HGM) class, and data was collecied 1o assess wetland function using the Rapid Procedure for
Assessing Wetland Functional Capacity, Based on Hydrogeomorphic Classification (Magee, 1998). The
performance of eight wetland functions was quantitatively assessed. These are: 1) modification of ground water
discharge; 2) modification of ground water recharge; 3) storm and fleed water storage; 4) modification of stream
flow; 5) modification of water quality; 6) export of detritus; 7) contribution to abundance and diversity of wetland
vegetation; and 8) contribution to abundance and diversity of wetland fauna. Two hundred and iwenty-eight wetland
functional assessments were conducted in the mine area during the 2004 field season alone. The ENWI water regime
modifiers and functional data from the earlier mapping were not used for atiributing function and evaluating project-
related functional loss and is not referenced in the DEIS,

340 C.F.R. § 230.6(b).
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Comment: Section 230.11(e) requires the Corps to determine “the nature and degree of effect
that the proposed discharge will have...on the structure and function of the aquatic ecosystem
and organisms.” Scrub and herbaceous wetlands’® constitute most of the wetland losses and
degradation anticipated by the proposed project.”” However, the DEIS does not include the full
set of functions provided by these two types of wetlands. Scrub and herbaceous wetlands,
depending on their position in the landscape and water regime, provide high-quality habitat for
numerous fish species and contribute water, nutrients, organic material, macroinvertebrates,
algae, and bacteria downstream to higher-order streams in the watershed. They also moderate
groundwater discharge and surface and subsurface flows o other wetlands and support stream
base flows, which all act to support fish habitat, including thermally diverse habitats. The scrub
and herbaceous wetlands in the NFK, SFK, and UTC watersheds preform these functions due to
the high level of hydrologic connection between streams, wetlands, lakes, and ponds in the area.
The DEIS does not attribute these functions to scrub and herbaceous wetlands potentially
affected by this project. Without this information, the Corps record would underestimate the
anticipated aquatic resource functional losses.
o Recommendation: The Corps should characterize the full array of functions currently
performed by the potentially affected wetlands. Alternatively, the Corps should explain
why its existing description of the potentially affected wetlands is sufficient to make a
factual determination regarding the nature and degree of effect that the proposed
discharge will have on the structure and function of the aquatic ecosystem and organisms
in light of the significance and complexity of the discharge activities associated with this
project.

Comment: The DEIS™ identifies certain wetlands as “regionally important”” based on a few
general characteristics including whether they provide habitat for regionally important fish
(without identification of any specific fish species). The DEIS appears to give more weight to
losses of aquatic resources that it identifies as “regionally important.” This list of regionally
important wetlands appears to omit the wetland types that are estimated to sustain the greatest
level of project induced impacts (i.e., scrub and herbaceous wetlands).® In addition, due to the
strong hydrologic and ecologic connection, virtually all wetlands in the analysis area appear to
meet the Corps’ definition of a “regionally important” wetland because they, either directly or
indirectly, support habitat for anadromous and resident fish through flow contribution or
moderation, water quality benefit, or organic matter or nutrient contribution. Similarly, the DEIS
does not explicitly identify streams as *“regionally important,” although all fish-bearing streams
(and their tributaries), lakes, and ponds provide habitat support for anadromous and resident fish
species. As a result, EPA is concerned that the DEIS’ approach to filter resources based on a
determination of whether they are “regionally important” does not account for the full functions
of these resources and results in an underestimation of anticipated aquatic resource functional
losses.

" Classified using NWL

7 This comment also applies to wetlands classified as slope wetlands under the HGM classification because there is
extensive overlap between HGM slope wetlands and the wetlands classified as scrub or herbaceous under NWI,

8 DEIS 3.22-8.

7 This is not a term relevant to compliance with the Guidelines, and it is unclear how and why the Corps is making
this determination.

0 As previously noted, many of these wetlands were also classified as slope wetlands using HGM.
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* Recommendation: EPA recommends that the Corps not use this “regionally important”
approach when making determinations of compliance with the Guidelines because the
Corps does not explain how the few characteristics it considered support a conclusion
that some aquatic resources are regionally important, and others are not. In addition, the
Corps does not explain how its criteria as applied results in identifying resources that are
more “important” than others. EPA recommends that the Corps conduct a detailed
analysis of the functions provided by each of the aquatic resource types as a basis for
determining the value of what would be lost due to impacts from the project in light of
the significance and complexity of the discharge activities associated with this project.

Comment: No functions are attributed to the specific stream reaches, lakes, or ponds that would
be lost or degraded by the project. The DEIS does not identify what functions these specific
aquatic resources perform or the degree to which they are currently performing each function.
This information is important in determining “the nature and degree of effect that the proposed
discharge will have...on the structure and function of the aquatic ecosystem and organisms.”®’
e Recommendation: The Corps should characterize the full array of functions currently
performed by the potentially affected streams, lakes, and ponds as well as the degree to
which they are currently performing each function. Alternatively, the Corps should
explain why its current approach is sufficient in light of the significance and complexity
of the discharge activities associated with this project. Characterization of fish habitat
functions and potential impacts to those functions is discussed in more detail below.

Comment: The DEIS does not characterize how performance of each function would change as a
result of the direct, secondary/indirect, and cumulative effects of the discharge of dredged or fill
material associated with the project. Instead, the DEIS only includes general statements such as
“[e]xcavation, filling, and clearing of wetlands and other waters would alter or remove their
capacity to provide hydrologic, biogeochemical, and biological functions.”®
¢ Recommendation: The Corps should characterize the degree to which each of the
functions provided by each of the potentially affected aquatic resources will change as a
result of the direct, secondary/indirect, and cumulative effects of the discharges (see
factual determinations listed above). Alternatively, the Corps should explain why its
current general approach is sufficient in light of the significance and complexity of the
discharge activities associated with this project.

Comment: Section 230.11(h) requires an evaluation of the secondary/indirect effects of the
proposed discharges on the aquatic ecosystem. The scale and location of the direct impacts
associated with the Pebble Project’s discharges of dredged or fill material will result in numerous
secondary/indirect effects. The DEIS®? identifies seven general types of secondary/indirect
effects associated with the project: disruption of wetland hydrology; conversion of wetland type;
habitat degradation downstream of the mine site; fragmentation of habitats; water quality and
quantity changes; erosion and sedimentation; and fugitive dust. However, the DEIS only

8 40 C.F.R. § 230.11(e).
8 DEIS 4.22-8.
¥ DEIS 4.22-4,
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estimates the acreage of wetlands and other waters potentially impacted by three of these types
of secondary/indirect effects: habitat fragmentation, fugitive dust, and dewatering.
¢ Recommendation: The Corps should estimate the geographic extent (i.e., area, and for

impacts to streams, linear miles also) of all of the types of secondary/indirect effects
identified in the DEIS. Of particular importance in this case is the omission of the
estimated amount (in linear miles and area) of habitat degradation downstream of the
mine site, and its potential implications for fish (discussed in more detail in Section V.C.
below). Alternatively, the Corps should explain why its evaluation of the
secondary/indirect effects of the proposed discharges on the aquatic ecosystem is
sufficient in light of the significance and complexity of the discharge activities associated
with this project.

Comment: The attribution of fugitive dust impacts is based on a fixed-width buffer rather than
the dust dispersion model developed for the project, which would likely be more accurate than an
assumed buffer.

» Recommendation: The Corps should explain which method is expected to provide more
accurate results for determining the geographic extent of fugitive dust impacts on aquatic
resources and utilize that method. The Corps should explain why the methed it selected is
sufficient to make a factual determination regarding fugitive dust impacts in light of the
significance and complexity of the discharge activities associated with this project.

Comment: The DEIS indicates that there is uncertainty regarding the extent of the cone of
depression and the predicted changes to groundwater and surface water hydrology. Thus, the
volume of water produced during pit dewaiering could be greater than predicted by the
groundwater model, and the capture zone and zone of influence could be larger,® meaning that
additional aquatic resources could be impacted by the groundwater drawdown.
¢ Recommendation: The Corps should disclose the uncertainty in the estimates of the
geographic extent of dewatering impacts and what effect this uncertainty has on the
Corps’ factual determinations made pursuant to the Guidelines.

Comment: As discussed in more detail in Section VIII, the Guidelines require a factual
determination of the severity or significance of the adverse effects of the proposed discharges on
the aquatic ecosystem. However, the DEIS does not identify the severity or significance of these
effects. For example, the DEIS identifies that roughly 12 percent of the shrub wetlands and 17
percent of all stream channel length® in the 171,000-acre watershed would be directly impacted
(i.e., permanently lost), but it does not identify the loss of functions and the severity or
significance for those effects (i.e., the relative importance of that loss). Similarly, the DEIS
discloses that the proposed natural gas pipeline may impact two weathervane scallop beds,
potentially affecting the sustainability of the Kamishak Bay weathervane scallop fishery. The
DEIS also discloses that the Pacific herring sac roe fishery in Kamishak Bay could experience
direct or cumulative effects. The specific ecological or economic consequences of these impacts
are not evaluated.

 DEIS 2.2.2.1-2-16 and 4.17-3.
8 DEIS 4.17.3.1.
8 DEIS 4.22-11.
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» Recommendation: The Corps should identify the *“nature and degree of effect” of the
proposed discharge on the aquatic ecosystem, including the severity or significance of
those effects.

Comment: The Guidelines require the prediction of cumulative effects to the extent reasonable
and practical.’” The DEIS considers mine expansion as a cumulative effect but does not include
reasonable and practical predictions. In addition, the Corps must make a determination under
230.11(e) of the nature and degree that the proposed discharge will have individually and
cunuilatively on the aguatic ecosystem. Potential cumulative effects are mentioned in general
terms (e.g., page 4.16-46), with little or no evaluation of these impacts. Page 4.18-36 of the DEIS
states, “[t]The potential for cumulative impacts on surface water, groundwater, and sediment
would increase substantially,” but the DEIS does not estimate the extent of these impacts.
Section 4-22 of the DEIS does not indicate how many stream miles would be lost due to the
expanded mine scenario. While this section does note that an “additional 12,445 acres” of
aquatic resources would be “potentially affected” at the mine site, the DEIS does not identify
whether this estimate includes both direct losses and functional degradation from
secondary/indirect effects, what type of aquatic resources and functions would be lost or
degraded, or the severity or significance of these impacts.
¢ Recommendation: The Corps should characterize the geographic extent of curnulative
direct and secondary/indirect effects (e.g., acreage of wetlands and other aquatic
resources impacted, miles of stream impacted — by impact types), the expected change in
functions provided by the affected aquatic resources, and the severity or significance of
these changes. Given the extensive available information about the expanded mine
development scenario it appears both reasonable and practical for the Corps to include
and evaluate this information. Alternatively, the Corps should explain why its current
approach is sufficient in light of the significance and complexity of the discharge
activities associated with this project.

Comment: The project applicant has proposed mining the deeper Pebble East portion of the
deposit,®® potentially during a future phase using surface or underground mining techniques.

* Recommendation: The Corps should evaluate the aquatic resource impacts associated
with mining this portion of the deposit (Location Alternative 006) as part of the expanded
mine scenario or explain why evaluating the impacts of mining the deeper Pebble East
portion is not reasonable or practical.

Comment: The DEIS considers impacts to streams, wetlands, lakes, and ponds in terms of
Hydrological Unit Code (HUC)-10 watersheds, whereas impacts to fish resources (discussed in
more detail below) are considered at a different scale (i.e., the NFK, SFK, and UTC watersheds),
even though streams, wetlands, lakes, ponds, and fish are highly inter-related aquatic resources,
* Recommendation: The Corps should evaluate effects to streams, wetlands, lakes, ponds
and fish at the same scale (i.e., the NFK, SFK, and UTC watersheds) to make the
required factual determinations. Alternatively, the Corps should explain why it is

8740 C.F.R § 230.11(g)(2).
8 Northern Dynasty Minerals, The Pebble Project: The Future of U.S. Mining and Metals, January 2017.
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appropriate to use different evaluation scales for these inter-related aquatic resources and
make factual determinations that satisfy the Guidelines.

C. Fish Values

According to the Guidelines, the Corps “shall determine in writing the potential short-term or
long-term effects of a proposed discharge of dredged or fill material on the physical, chemical,
and biological components of the aquatic environment” by making the factual determinations
listed in 40 C.F.R. § 230.11. The factual determinations relevant to fish values are the water
circulation, fluctuation, and salinity determinations (40 C.F.R. § 230.11(b)); contaminant
determinations (40 C.F.R. § 230.11(d)); aquatic ecosystem and organism determinations (40
C.F.R. § 230.11(e)); determination of cumulative effects on the aquatic ecosystem (40 C.F.R.
§ 230.11(g)); and the determination of secondary effects on the aquatic ecosystem (40 C.F.R.
§ 230.11(h)).

1. Fish Habitat

The abundance and distribution of different fish species are dictated by availability of the
diverse, ecologically important habitats—wetlands, streams, lakes, ponds, off-channel areas, and
other habitat types—that each species requires. The sufficiency, spatial arrangement, and
proximity of the habitats each species requires throughout its life cycle (e.g., for spawning,
rearing, overwintering, feeding) are key factors determining productivity and sustainability of
fish populations. For this reason, the Corps should analyze how the project will affect both the
amount and the accessibility of the full complement of habitats that each fish species requires to
complete their life histories. If spawning and rearing habitats no longer exist at sufficient levels
(in terms of quantity or quality), or no longer exist in proximity to each other, the abundance,
productivity, and sustainability of fish populations will be compromised. These habitats need to
remain both sufficiently represented and connected, throughout the project area, to sustain
resiliency and persistence of fish populations.

Habitat Characterization

Comment: Table 3.24-1 presents different types of habitats: mainstem reach, riffle, run/glide,
pool, beaver pond, and other off-channel habitat types. The DEIS does not explain or provide
evidence to support (1) how these habitats were selected and sampled; (2) whether these habitats
represent all fish habitats that may be impacted by the project; and (3) how and when these
habitats are used by fish [e.g., in terms of species, season, and life history stage (e.g., spawning
vs. rearing vs. overwintering habitats)]. The DEIS also does not explain how this habitat
information is used to evaluate effects of the project on fish (i.e., DEIS Section 4.24).

» Recommendation: The Corps should include information regarding how and when fish
habitats were defined, identified, and sampled; whether they represent all relevant fish
habitats in the project area; how and when different fish species use these (and any other)
habitats; and how these habitats will be affected by this project. Alternatively, the Corps
should explain why its existing description of fish habitats is sufficient in light of the
significance and complexity of the discharge activities associated with this project.
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Comment: The Draft Essential Fish Habitat (EFH) Assessment discloses that areas of spawning,
migration, and rearing are delineated based on the available ADF&G Anadromous Waters
Catalog and observations PLP made during project studies. However, it does not explain the
repeatable process framework by which habitats were identified or characterized. Representative
habitat characterization provides the foundation on which interrelated studies (e.g., fish
distribution and abundance studies) can be overlain. A consistent project framework that clearly
states criteria used to classify or characterize different habitat types should be a precursor to
quantifying pre-existing and post-project fish habitat.
¢+ Recommendation: The Corps should include additional information used to support
baseline habital characterizations, including references to baseline habitat studies and the
framework used to characterize fish habitats. Alternatively, the Corps should explain why
its existing analysis of fish habitat is sufficient in light of the significance and complexity
of the discharge activities associated with this project.

Comment: The DEIS does not provide a comprehensive analysis of environmental factors
associated with distributions and abundances of fish species throughout the project area
watersheds, which is needed to evaluate project-related changes in fish habitat.

e Recommendation: The Corps should ensure its analysis is comprehensive—which would
include summaries of seasonal fish species’ distributions and abundances (with
uncertainty estimates), associated environmental conditions, and an assessment of factors
potentially limiting distributions and abundances of fish species found within the project
area watersheds. The Corps should discuss how habitat was assessed at both sites where
fish were observed and sites where fish were not observed, to evaluate what
characteristics (e.g., groundwater upwelling or downwelling, water temperature) were
significant predictors of fish occurrence. The Corps also should disclose areas that were
assessed as overwintering habitat. Inclusion of such information will help validate and
support inferred relationships between fish distribution, abundance, and habitat selection.
Alternatively, the Corps should explain why its existing analysis of fish habitat and
relevant environmental factors is sufficient in light of the significance and complexity of
the discharge activities associated with this project.

Comment: The DEIS states that, *“[s]pecies diversity and abundance data indicate there is
sufficient available habitat for relocation without impacts to existing populations.”?® EPA’s
review finds that the DEIS does not provide support for this statement, and that it does not
present information on how available relocation habitats were assessed or what constitutes fish
habitat.

o Recommendation: The Corps should explain what is meant by “sufficient available
habitat that would allow for relocation without impacts to existing populations” and
provide information and analyses to support this statement. Alternatively, the Corps
should explain why its existing assessment of fish habitat and population-level effects of
the project is sufficient in light of the significance and complexity of the discharge
activities associated with this project.

% DEIS pg. 4.24-8.
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Comment: Table 4.24-2, entitled “Average precipitation year spawning habitat for all streams
and species in the mine site area pre-mine, during operations, and post-closure,” does not include
all species documented to occur at the mine site area.®” Values are reported in terms of stream
area for all watersheds combined, but both stream area and stream length and breakdowns by
watershed are necessary for evaluation purposes.

e Recommendation: The Corps should revise this table to include (1) all anadromous and
resident fish species (including lamprey) documented to occur in the project area
watersheds and (2) values in terms of stream miles in each of the three project area
watersheds, in addition to stream acreage. Alternatively, the Corps should explain why its
existing analysis is sufficient in light of the significance and complexity of the discharge
activities associated with this project.

Habitat Function and Connectivity

Comment: The DEIS and the Draft EFH Assessment do not analyze habitat function (i.e., how
fish species are using the different habitats at risk from project impacts during all life stages).
Fish species and populations use different habitats for different functions (e.g., spawning, egg
incubation, rearing, refugia, feeding, overwintering, and migration), and this habitat use varies
both seascnally and from year to year.*!

e Recommendation: The Corps should describe fish habitat functions and their spatial and
temporal variability and disclose the consequences of project-related changes to each of
those habitats in terms of the different habitat functions (i.e., spawning, egg incubation,
rearing, refugia, feeding, overwintering, and migration). This would allow for estimation
of the amount of habitat loss (in acres and linear miles) related to different habitat
functions, for different fish species. Alternatively, the Corps should explain why its
existing analysis is sufficient in light of the significance and complexity of the discharge
activities associated with this project.

Comment: The DEIS does not analyze the spatial arrangement or connectivity of different
habitat types used by anadromous and resident fish species throughout their life cycles within the
project area.

o Recommendation: The Corps should analyze the spatial arrangement and connectivity of
different fish habitats. Alternatively, the Corps should explain why its existing analysis is
sufficient in light of the significance and complexity of the discharge activities associated
with this project.

Comment: The DEIS states that *“[f]ree passage of resident and anadromous fish may be
temporarily interrupted but would continue unimpeded after construction is complete. Habitat at
the immediate location of culverts would be altered, but fish would continue to use the
streams.”®? The DEIS does not cite evidence to support these statements.
e Recommendation: The Corps should include justification and analysis to support these
statements or should explain why its existing statement is sufficient in light of the
significance and complexity of the discharge activities associated with this project.

* Woody and O’Neal 2010,
9 Brennan et al. 2019,
92 DEIS pg. 4.24-6.
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Habitat Quantification

Comment: The DEIS and Draft EFH Assessment lack basic habitat quantifications for streams,
lakes, ponds, and marine habitats: stream loss of channel length is not quantified by linear feet
and/or miles; habitats assessed to be spawning, incubation, rearing, overwintering, and feeding
areas are not quantified in acreage; migratory habitats are not quantified as linear stream miles
and acreage; and, there is not sufficient quantification of habitat types and fish usage.

* Recommendation: The Corps should quantify the geographic extent of potentially
affected fish habitats, or should explain why its existing analysis is sufficient in light of
the significance and complexity of the discharge activities associated with this project.
Specific recommendations are included for each of the instances listed below:

1.

The Draft EFH Assessment (Table 5-1 p. 68) presents a summary of essential fish
habitat for managed fish species that will be lost/destroyed during mine site
development. The Corps also should include a table which quantifies potential habitat
losses for all species (including resident and non-managed anadromous species)
found in the project impact area. This information will enable the Corps to quantify
impacts to fish species from the current proposal as well as from the potential future
expanded mine scenario.

The DEIS asserts that “[t]he percentage reductions in habitat would generally
decrease in a downstream direction until reaching the confluence of the NFK and the
SFK (with a few exceptions). In terms of extent, rainbow trout, chum, sockeye, Dolly
Varden, and Arctic grayling would have habitat decreases only in the headwater
tributaries” (pg. 4.24-13). The Corps should provide evidence to support this
statement.

The Draft EFH Assessment and DEIS present miles of spawning and rearing habitats
for Chinook, coho, chum, and sockeye salmon, but do not quantify overwintering,
incubation, or migratory habitat. The EFH Assessment uses the Anadromous Waters
Catalog to calculate spawning and rearing habitat in linear feet and miles. The
Anadromous Waters Catalog covers fish spawning or presence (and less frequently
migration and rearing), and it does not differentiate other critical habitats, such as
overwintering habitat. Therefore, the DEIS provides an incomplete picture of fish
habitat use. There is no data provided to verify the accounting of habitat miles (or
acreage, by fish species) that will be impacted by the Pebble Project. The Corps
should include a complete table of quantified habitat classifications by fish species
documented to occur in the project impact area, to understand the amount of habitat
that will be lost because of the project and the functions those habitats provide to each
fish species.

Habitat Quality
Comment: EPA’s review finds that the DEIS and the Draft EFH Assessment make unsupported
conclusions related to habitat quality (see list below). In particular, conclusions related to “low
use” and “low quality” fish habitat are not supported by the information provided in the DEIS.
¢ Recommendation: As discussed in the recommendations above, the Corps should conduct
additional analyses of habitat characterization, function, quantification, spatial
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arrangement and connectivity, and the full seasonal distribution of fish species and life

stages across multiple years. Once these analyses are done, the Corps should provide this

additional information to support its conclusions. Alternatively, the Corps should explain
why its existing analysis is sufficient in light of the significance and complexity of the
discharge activities associated with this project. The following are specific
recommendations:

1. The Draft EFH Assessment (pg. 66) states that construction of the mine site “would
discharge fill material into 46,836 linear feet (14,276 linear miles)* of EFH
catalogued as anadromous streams in the [Anadromous Waters Catalog] and/or
identified by PLP research as EFH” and concludes that impacted reaches “support
primarily low levels of use by rearing Chinook salmon and rearing and spawning
coho salmon.” The Draft EFH Assessment further states that “the NFK and SFK
reaches that would be removed have a low Pacific salmon presence compared to
downstream reaches indicating that these habitats are of lower quality EFH.” The
Corps should provide detailed analyses or references to support these conclusions
regarding “low levels of use” or “low Pacific salmon presence.” This supporting
information is particularly important given recent research highlighting the
importance of temporally and spatially shifting habitat mosaics for Pacific salmon
populations in this region.”

2. The Draft EFH Assessment (pg. 67) states that habitats that would be removed
exhibited some of the “lowest density use by both coho and sockeye salmon
juveniles” within the SFK drainage, suggesting “low overall quality EFH or
abundance of quality habitat in unaffected areas.” The Corps should provide
additional information to support these conclusions. Specifically, the Corps should
present fish sampling data as catch-per-unit effort values, rather than as density use;
present data on seasonal fish distributions; present data on habitat quality within the
project waters; and discuss whether the DEIS and the Draft EFH Assessment
evaluated and compared habitat characteristics at sites where fish were and were not
observed.

3. The Draft EFH Assessment (pg. 67) asserts that, considering the low use of EFH and
direct habitat losses in the SFK-E reach and the NFK 1.190 tributary, “drainage-wide
impacts to Pacific salmon populations from these direct habitat losses would be
unlikely.” The Corps should include evidence that supports this conclusion.

4. The Draft EFH Assessment concludes that the Pebble Project may adversely affect
EFH. However, the Assessment also concludes that *...mortalities are unlikely and
EFH characteristics would return to normal shortly after the activity ceases, or in the
short term” (pg. 120) and that “habitat removed is generally of low biological
importance.” The Corps should either explain or resolve this apparent discrepancy
and include references or documentation to support these assertions.

% There also appears to be a conversion error in these number which come from the Draft EFH Assessment.
% Brennan et al. 2019,

July 1, 2019 Page 24 of 55 EPA Comments PN-2017-00271

Binder Page 1-170
A Return to Home



Geospatial mapping of habitat

Comment: The DEIS does not include geospatial representation (i.e., the location and spatial
arrangement) of assessed baseline fish habitats. Such geo-location of classified habitats, analyzed
by their functions for individual species, is needed to understand how the project will affect
habitat availability, spatial arrangement, and connectivity, which in turn will determine impacts
to fish populations.

* Recommendation: The Corps should document the location of existing baseline fish
habitats, their proximity to other similar or dissimilar habitats required by those fish, and
how the spatial arrangement of these habitats will change as a result of the proposed mine
project. Alternatively, the Corps should explain why its existing analysis is sufficient in
light of the significance and complexity of the discharge activities associated with this

project.

Headwater streams
Comment: The DEIS and the Draft EFH Assessment do not address the effects of decreased
inputs from headwater streams on downstream waters. Headwater streams support numerous fish
species and habitats, and the disruption to headwater streams from the mine site has the potential
to result in large environmental consequences to fish and aquatic resources at a scale beyond that
included in the Mine Site EIS Analysis Area (Figure 3.24-1).
¢ Recommendation: The Corps should include discussion of the extensive body of
scientific evidence demonstrating that headwaters are critical aquatic habitats,?> and
evaluate the role and importance of headwater streams in the project area in terms of both
direct use of these habitats and their inputs to downstream waters. Alternatively, the
Corps should explain why its existing consideration of headwater streams is sufficient in
light of the significance and complexity of the discharge activities associated with this

project.

Intermittent stream reaches.

Comment: The DEIS does not analyze intermittent stream surface and groundwater flow
pathways relevant to fish and fish habitat. Intermittent streams may lack flow during critical
summer low flow periods and are often viewed as having limited ecological function for fish
habitat or water quality when surface flow ceases. However, hyporheic flow composed of mixed
shallow groundwater and surface water under and along the channel bed can continue in these
intermittent channels after surface flow has ceased. This hyporheic flow can be thermally
moderated (i.e., buffered from the effects of solar heating by the channel substrate),’® and thus
can create thermally distinct fish habitat in isolated pools in intermittent streams.” The literature
supports the idea that intermittent streams can provide high quality habitat. Subsurface flow can
also increase thermal heterogeneity where it emerges at confluence zones with perennial water
bodies, such as lakes®® or streams and rivers, providing patches of cold-water habitat in

%5 For example, Schiosser, 1. J. 1995; Wipfli, M.S. J.S. Richardson, and R.J. Naiman. 2007,
% May and Lee 2004, Arrigoni et al. 2008.

% Bilby 1984, May and Lee 2004.

% Buule et al. 2001.

% Ebersole et al. 2015.
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otherwise warm downstream waters. The functional role of colder tributaries in providing
thermaily distinct water that supports cold water fish species is a clear example of an ecosystem
service provided by the tributaries,'® potentially even after surface flow has ceased in an
intermittent stream reach.

s Recommendation: The Corps should evaluate the potential importance of intermittent
stream reaches, which are seasonally important for fish migration, spawning, and
rearing’® as part of stream-lake networks, in the project impact area. Alternatively, the
Corps should explain why its existing consideration of intermittent streams is sufficient in
light of the significance and complexity of the discharge activities associated with this
project.

Comment: The DEIS states that the mainstem SFK has a 10-mile reach, from two miles below
Frying Pan Lake to the SFK Tributary 1.19, that frequently exhibits zero or intermittent flow
during winter and summer months. The DEIS states that the loss of surface water in this reach
transfers an average of 22 cfs from the SFK (Nushagak River headwaters) into the UTC
(Kvichak River headwaters) via groundwater exchange, indicating complex hydrological
connections. Groundwater remaining in the SFK basin reemerges at the downstream end of the
intermittent reach, 20 miles above the NFK confluence. The DEIS states that this reach is not
considered “quality™ habitat for purposes of environmental review (pg. 3.24-9), but this
conclusion is not adequately supported within the DEIS. As discussed above, scientific literature
supports the conclusion that intermittent stream reaches can be seasonally important for fish
migration, spawning, and rearing'® as part of stream-lake networks. Furthermore, the DEIS
states that the highest densities of chum salmon redds occurred in the reach immediately
downstream of the dry channel (SFK-C), where accretion of groundwater is most evident.'® The
DEIS does not present the data or other information on stream habitat that were analyzed to
reach the conclusion that the intermittent stream reach does not represent quality habitat.
¢ Recommendation: The Corps should evaluate the intermittent reach on the mainstem
SFK, between SFK Tributary 1.19 and the outlet of Frying Pan Lake, as potential habitat
for Chinook, sockeye, and chum salmon and resident fish. Alternatively, the Corps
should explain why its analysis is sufficient in light of the significance and complexity of
the discharge activities associated with this project.

Off-channel habitat

Comment: The DEIS does not quantify off-channel floodplain habitats or disclose models that

will be used to account for off-channel habitats, even though off-channel habitats can be an

extremely important factor in salmonid distribution.'® Tables 4.24.2 and 4.24.3 assert that there

will be an increase in downstream spawning and rearing habitats, but the DEIS does not provide

scientific evidence supporting this claim.

e Recommendation: The Corps should document and quantify pre-existing off-channel

habitats that may be affected by the project, analyze potential losses of off-channel
habitats due to the project, and address the consequences of these habitat losses to fish

10 Torgersen et al, 2012,

10! Heim et al 2018; Ebersole et al. 2015; Ray et al. 2015,
102 gof.

103 R2 et al 201 la.

I For examnple, Swales and Levins 1989,
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populations. The Corps should use results from the Pebble Project Draft Environmental
Baseline Studies 2006 Study Plan to help illustrate the mechanics of flow connectivity to
the channel from surface flow, groundwater flow, or both combined. For example, Figure
11.1-3 of PLP 2006 includes a map of off-channel habitat transects from the SFK River.
Alternatively, the Corps should explain why its existing analysis is sufficient in light of
the significance and complexity of the discharge activities associated with this project.

2. Fish

Distribution and Abundance

Comment: The DEIS and the Draft EFH Assessment do not characterize the full seasonal
distribution and abundance of resident and anadromous fish or capture interannual variability in
these parameters. Because the distribution and abundance of fish can vary substantially both
seasonally and interannually, and because the project will affect the area in perpetuity, long-term
data on fish distributions and abundances are needed to evaluate impacts of the project.

* Recommendation: The Corps should analyze the full seasonal and interannual variability
in distributions and abundances of fish species and assemblages that are supported by the
diversity of habitats in the Nushagak and Kvichak River watersheds, including habitats in
the headwater streams of the SFK, NFK, and UTC over multiple years. Alternatively, the
Corps should explain why its existing analysis of spatial and temporal variability in fish
abundances and distributions is sufficient in light of the significance and complexity of
the discharge activities associated with this project. Specific recommendations include:

1. Fish may be absent from a site during some years or some portions of a single year,
but present in high abundances at other times. Low abundance at one point in time
does not necessarily equate to low abundance at another point in time, nor does it
mean that the habitat is not ecologically important. The Corps should disclose the
seasonal and interannual distributions and abundances of fish species in terms of
migration, spawning, incubation, rearing, and overwintering habitat within streams
affected by the Pebble Project, including those affected by the withdrawal, storage,
and discharge of water. When abundance and distribution data are presented, the
Corps should specify how that data was generated (e.g., in terms of sampling
frequency).

2. The DEIS includes little data on fish densities (see DEIS Sections 3.24 and 4.24),
although density data is available.'™ The statements that are included in the DEIS are
qualitative and unsupported. The Corps should include relevant data collected by PLP
and should supplement their analysis with relevant data collected by others.'%

3. The DEIS states (pg. 4.24-3) that rearing Chinook salmon have been documented in
the 2.9 miles of NFK Tributary 1.19 in lower densities (0.11 fish/100m*) compared to
the mainstem NFK (4.99 fish/100m?) but does not include a citation to support this
statement. These estimates appear to conflict with research conducted by ADF&G in

"% For example, Tables 7.1-7.3 in EPA 2014, which show data from PLP’s Environmental Baseline Document.
10 For example, Woody and O'Neal 2010.

July 1, 2019 Page 27 of 55 EPA Comments PN-2017-00271

Binder Page 1-173
A Return to Home



the Nushagak River watershed that concludes that juvenile salmon are likely more
abundant in the tributaries and headwaters of the drainage, where finer scale habitat
such as riffles and woody debris are more common.'"” The Corps should consider
this ADF&G report and provide supporting information for the above referenced
statement in the DEIS.

4. The Draft EFH Assessment states that no adult Pacific salmon were observed within
the headwater reach of the SFK River that would be eliminated by the Pebble Project
during the 2004-2008 aerial surveys to document adult salmon distribution (pg. 67).
Aerial surveys can substantially underestimate salmon abundances in narrow, deep,
highly vegetated, or tannic waters.'® Inclusion of supplemental survey methods such
as mark-recapture can help identify error and bias in estimates.!? The Corps should
include discussion of the limitations of aerial surveys and how these limitations could
impact conclusions made in the EFH Assessment and in the DEIS (i.e., by
underestimating salmon counts in headwater streams).

5. Fish abundance estimates from the Environmental Baseline Document (Figure 15-1-
96; PLP 2011) suggest that over 80,000 returning sockeye salmon were counted
during one aerial survey in UTC and Tributary 1.60. This estimate, combined with
remaining adult aerial counts, suggest that over 100,000 spawning sockeye salmon
were counted in UTC alone in 2008, but this information is not included in the DEIS.
The Corps should include these and other existing project-specific fish abundance
estimates in the record.

Bristol Bay salmon portfolio

Comment: The DEIS and the Draft EFH Assessment do not fully analyze population level effects
from the potential loss of genetic diversity of the Bristol Bay salmon portfolio.!!® The Pebble
Project could result in population-level effects on the genetic diversity of salmon stocks in the
Nushagak and Kvichak River watersheds, which in turn could impact the salmon portfolio and
overall resilience of salmon populations within the Bristol Bay watershed. Thus, additional
information on the genetically distinct fish populations in the project area is needed.

e Recommendation: The Corps should analyze the relative contribution of genetically
distinct spawning populations to determine the significance of population losses or
reductions that may result in impacts beyond recovery thresholds of species.'!! The Corps
should also analyze and discuss existing scientific information on the Bristol Bay salmon
portfolio and the consequences of genetic biodiversity losses for salmon populations.
Alternatively, the Corps should explain why its existing discussion of genetic diversity
and the portfolio effect in the Bristol Bay region is sufficient in light of the significance

107 For more information about this research see:
http:/fwww.adfg.alaska.gov/index.cfm?adfg=chinookinitiative_nushagak.main#juvenileabundance.
108 Bevan 1961,

1% For example, Parken et al. 2003.

10 Schindler et al. 2010,

11 ld.
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and complexity of the discharge activities associated with this project. Specific topics the
Corps should discuss and evaluate include:

1. There are several hundred discrete sockeye salmon populations in Bristol Bay.''*
It is possible that as many as 200 to 300 discrete sockeye salmon spawning
aggregates occupy the Kvichak River system alone.!!? The heterogeneity of these
Kvichak River populations reduces the variability of sockeye salmon returns in
the Bristol Bay region and contributes to the stability and robustness of the
resource,

2. ADF&G has built and tested the Bristol Bay salmon genetic baseline over the past
17 years.'™*

3.  Recent research indicates that sockeye and Chinook salmon productivity vary
over space and time in the Nushagak River drainage, and that shifting habitat
mosaics throughout the drainage, including streams draining the project area, help
stabilize interannual salmon production.''?

Population-level effects

Comment: The DEIS Summary for Habitat Loss (Section 4.24.2.1) concludes that modeling
indicates that “indirect impacts associated with mine operations would occur at the individual
level and be attenuated upstream of the confluence of the NFK and SFK with no measurable
impacts to salmon populations” (p. 4.24-6). Standard fisheries management techniques are
applied at the population level, not the individual level, and the approach mentioned in the DEIS
is inconsistent with ADF&G population/stock management approaches. The DEIS also does not
provide fish population estimates or the models used to support the determination that impacts
would occur at the individual level rather than at the population level.

e Recommendation: The Corps should clarify their distinction between individual-level
and population-level effects and include supporting information for the conclusion that
there would be no measurable impacts to salmon populations in the DEIS. Alternatively,
the Corps should explain why its existing analysis is sufficient in light of the significance
and complexity of the discharge activities associated with this project.

Comment: The Draft EFH Assessment asserts that “population effects within the context of the
NFK river, SFK river and UT creek are not anticipated” (pg. 68), that population-level effects to
the local watersheds are unlikely, and that population-level effects at the Bristol Bay watershed
level would be undetectable (pg. 78). No evidence was provided in the Draft EFH Assessment to
support these conclusions.

* Recommendation: The Corps should include data and analyses that support its
conclusions regarding population-level effects of the project (i.e., well-supported and
documented analyses of population-level effects to demonstrate the validity of these
statements).

Temporal availability of salmon

112 Id.

13 Habicht et al. 2004; Ramsted et al. 2004: Ramstad et al 2009.

14 For more information see:
hup:/fwww.adfg.alaska.gov/index.cfm?adfg=fishinggeneconservationlab bbaysockeye_baseline.
115 Brennan et al. 2019,
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Comment: The Pebble Project proposes to eliminate, dewater, block, and fragment headwater
streams, which could result in the loss of habitats that support headwater spawning and rearing
salmonid populations. Headwater stream populations arrive later to their spawning grounds than
those downstream in the mainstem and lower tributaries. Later arriving salmon populations are
important because they extend the seasonal availability of salmen to terrestrial wildlife (e.g.,
bears, wolves) and other aquatic biota (e.g., fish and invertebrates) in the NFK, SFK, and UTC,
and the overall Nushagak and Kvichak watersheds. Predators and scavengers roam from lakes to
mainstems to tributaries in search of food subsidies offered by asynchronous salmon run timings
across the landscape. The DEIS does not evaluate the importance of late arriving salmon to the
ecology of headwater and downstream areas or of the potential consequences of losses due to the
project.
¢ Recommendation: The Corps should evaluate the importance of late arriving salmon to
the ecology of headwater and downstream areas and the potential consequences of losses
of these asynchronous subsidies due to the project. Alternatively, the Corps should
explain why its existing analysis is sufficient in light of the significance and complexity
of the discharge activities associated with this project.

Age structitre

Comment: The DEIS acknowledges the presence of multiple age classes of Chinook, coho, and
sockeye salmon in the Nushagak and Kvichak River watersheds. As a result, project impacts may
result in losses of multiple age classes of multiple species. This loss of age class representation
could significantly impact annual production or returns within a few generations. This issue is
currently not evaluated in the DEIS.

e Recommendation: The Corps should analyze and disclose the potential for losses of
multiple age classes, including across multiple species, and the potential resulting
depletion of annual returns. Alternatively, the Corps should explain why its existing
analysis is sufficient in light of the significance and complexity of the discharge activities
associated with this project.

Egg Incubation

Comment: The DEIS and the Draft EFH Assessment do not fully address egg incubation or
potential impacts to incubating fish eggs from habitat alterations. While the DEIS analyzes
timing of spawning, egg incubation is a different life stage that occurs during a different time
period. Table 3.24-4 does not include egg incubation, and thus this table presents an incomplete
picture of life-stage periodicities of fish species in the NFK, SFK, and UTC watersheds. In
addition, egg incubation could be affected by several project induced physical and chemical
alterations, including changes in water temperature, groundwater inputs/flow pathways, surface
flows, dissolved oxygen, pH, conductivity, and other water quality parameters.

e Recommendation: The Corps should add egg incubation to Table 3.24-4, between
spawning and emergence periods. The Corps also should evaluate potential impacts to
incubating eggs from changes in flow {(e.g., scour) and other physical and chemical
project induced alterations, as well as the consequences of the potential impacts to
incubating eggs for fish species and populations. DEIS Table 4.24-1, which presents
“Priority species and life stages used to determine habitat flow needs in the mine site
area,” should be revised to include the incubation life stage for all species documented to
occur in potentially affected waters, including lamprey (resident and anadromous). The
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analysis of impacts to lamprey are important because lamprey eggs hatch into larvae
(ammocoetes) in about two weeks’ time and drift downstream to slow velocity areas,
where they reside in the substrate from three to seven years, resulting in multiple age
classes in the substrate at once. Lamprey eggs and ammocoetes, as well as eggs of other
nest-building fish species, can be impacted by high flows that scour redds during
sensitive life stages. Table 4.24-3, entitled “Average precipitation year juvenile habitat
for all streams and species in the mine site area pre-mine, during operations, and post-
closure,” also should be revised to include all species documented at the mine site area.''s
Alternatively, the Corps should explain why its existing consideration of egg incubation
is sufficient in light of the significance and complexity of the discharge activities
associated with this project.

Resident and Anadromous Fish
Comment: The DEIS discloses that potential direct and indirect (i.e., secondary) effects for
aquatic resources are assessed according to the magnitude of impact from the project depending
on the specific species sensitivity to the type of disturbance (p. 4-24-1). However, only select
species are mentioned and several species that would be impacted are not included. As a result,
the DEIS presents an incomplete picture of the number of impacted fish species and
underestimates direct, secondary/indirect and cumulative impacts to the diversity of species and
assemblages that provide ecological sustainability to the NFK, SFK, and UTC watersheds.
¢ Recommendation: The Corps should analyze impacts for the full diversity of resident and
anadromous fish species known to occur in the Nushagak and Kvichak River watersheds.
Alternatively, the Corps should explain why its existing focus on selected species is
sufficient in light of the significance and complexity of the discharge activities associated
with this project.

Comment: DEIS Table 3.24-4 presents periodicity information only for select species. This table
is incomplete and does not sufficiently represent periodicity because the length of time between
spawning and fry emergence varies with species, population, and water temperature.''’

e Recommendation: The Corps should include the complete periodicity of critical life
stages of all anadromous and resident species known to occur in the mainstem and
tributaries of the Nushagak and Kvichak River watersheds in Table 3.24-4. Alternatively,
the Corps should explain why its existing focus on selected species is sufficient in light of
the significance and complexity of the discharge activities associated with this project.

Comment: DEIS Figures 3.24-2 and 3.24-3 present the fish distribution and relative contribution
of “anadromous salmonids,” “resident salmonids,” “‘non-salmonid fish,” and “no fish observed.”
The DEIS does not clearly define these terms, which differ from the regulatory language of the
ADF&G Anadromous Waters Catalog.
o Recommendation: The Corps should clearly define the categories used in Figures 3.24-2
and 3.24-3. For comparative purposes, the Corps should refer to life history strategies as
either “anadromous” or “resident,” consistent with the ADF&G Anadromous Waters

116 Woody and O'Neal 2010.
"7 Murray and McPhail 1988, Quinn 2004,

July 1, 2019 Page 31 of 55 EPA Comments PN-2017-00271

Binder Page 1-177
A Return to Home



Catalog. The Corps also should clarify whether “no fish” means that the reaches were
sampled and no fish were found (and if so, when and how frequently these reaches were
sampled), or that reaches were not sampled. Alternatively, the Corps should explain why
its existing categories are sufficient in light of the significance and complexity of the
discharge activities associated with this project.

Life history strategies

Comment: The DEIS does not disclose potential impacts to life history strategies. Some fish
species (e.g., rainbow trout, least cisco, Dolly Varden char, three-spine stickleback, lamprey)
exhibit both resident and anadromous forms, each with diverse habitat needs for successful
completion of life cycles. Resident and anadromous forms of lamprey were documented in the
NFK, SFK, and UTC during the 2007 Baseline studies.!'® The presence of lamprey has also been
documented in these headwater streams.''® Anadromous Dolly Varden have also been
documented in Bristol Bay watersheds.'?’

e Recommendation: The Corps should analyze life history strategies of the fish species
documented to occur in the project impact area, consider potential impacts of the project
to these life history strategies, and disclose whether anadromous populations of these fish
are also present within the Nushagak and Kvichak River watersheds. Alternatively, the
Corps should explain why its existing analysis is sufficient in light of the significance and
complexity of the discharge activities associated with this project.

Comment: The DEIS does not analyze potential impacts to diverse fish spawning strategies (e.g.,
nest builders versus broadcast spawners; spring versus fall spawners). For example, salmonids
and lamprey species build redds in the channel substrate. Least cisco are broadcast spawners
with eggs that disperse in the water column. Coho salmon are fall/winter spawners, while
rainbow trout are spring spawners. Adaptive spawning strategies may not be resilient to the
physical and chemical alterations resulting from the project.

» Recommendation: The Corps should analyze impacts of the project to the diversity of
spawning strategies known to be used by fish species documented in the project area and
resulting changes to the overall ecology of fish populations and assemblages.
Alternatively, the Corps should explain why its existing analysis is sufficient in light of
the significance and complexity of the discharge activities associated with this project.

Bivalves
Comment: The DEIS does not discuss the presence or absence of freshwater mussels in the
Bristol Bay region, nor does it analyze project impacts to bivalves. The Pebble Project Draft
Environmental Baseline Studies, 2006 Study Plan, Figure 11.5-1, presents a map of the 2005-
2006 project freshwater mussel sampling locations for Lake Iliamna.
e Recommendation: The Corps should characterize the pre-existing bivalve populations
and analyze and disclose potential impacts to bivalves from the project. Alternatively, the
Corps should explain why its existing analysis is sufficient in light of the significance and
complexity of the discharge activities associated with this project.

18 Northern Dynasty Minerals 2007.
" Woody and O’'Neal 2010.
120 Lisac and Nelle 2000, Reynolds 2000, Taylor et al. 2008,
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Sampling design and reporting

Comment: The DEIS does not describe site selection and sampling design for fish habitat,
distribution, or relative abundance studies. The DEIS does not disclose methodologies used for
the selection of habitat transects (i.e., random, systematic) or if there was statistical reasoning
behind the study transect selection. In addition, levels of uncertainty and error are not
consistently reported for data used in the analysis. Fish counts reported in PLP’s Environmental
Baseline Document'*' do not always include estimates of observer efficiency, sampling
efficiency, or other factors that affect the proportion of fish present observed. Thus, counts may
often underestimate true abundance. The DEIS also includes limited or no information regarding
when samples were collected, how many were collected, how often they were collected, and
overall sample size on which estimates were based. This information should be included within
the DEIS to support its statements.

e Recommendation: The Corps should provide information on site selection and study
sampling designs and associated levels of uncertainty and error, as well the above-
mentioned sample reporting information, for all data included in the DEIS, because this
information is necessary to understand and support the presented analysis. Alternatively,
the Corps should explain why its existing presentation of sampling design information is
sufficient in light of the significance and complexity of the discharge activities associated
with this project.

Impacts of Streamflow Alterations

Comment: The project proposes to directly alter the natural flow regimes of streams that support
resident and anadromous fish. A stream’s flow regime—its daily, seasonal, annual, and flood
fluctuations—is key to stream structure and function; thus, assessing impacts based only on
mean monthly sireamflows at large spatial scales does not adequately capture impacts.
Numerous case studies in the literature indicate that altering a stream’s hydrograph can cause
measurable changes in ecosystem structure,'** Streamflow changes are characterized in the DEIS
using changes to monthly and annual mean flows. Fish habitat is created and maintained through
daily and seasonal variations (e.g., minimums and maximums) of the natural hydrograph and
therefore the time scale used in the DEIS does not capture flow impacts on fish. Reporting mean
monthly values alone does not represent the range of flows that occurs each month or during
extreme precipitation or drying events.

* Recommendation: The Corps should model flow alterations associated with the project
on a more conservative basis, such as a daily or diurnal basis, to adequately predict
potential impacts on fish. The Corps should also characterize flow alterations such that
pre-existing, mine operation, and post-closure hydrographs can be compared in terms of
changes in the frequency or magnitude of daily peak and minimum flows. To support this
analysis, the Corps should include a table that identifies: stream, reach, length (miles),
percent and absolute (cfs) streamflow alteration (in terms of monthly mean, minimum,
and maximum flows), and fish species and life stages known to be present. The Corps
also should consider including one or more maps of streams in the mine area that
illustrate the specific percent streamflow changes expected along those streams (e.g., see

121 pj P 2011,
12 Richter et al. 2012,
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Figure 7-14 in EPA 2014). Alternatively, the Corps should explain why its existing
analysis of flow alterations is sufficient in light of the significance and complexity of the
discharge activities associated with this project.

Comment: The DEIS does not disclose how flow alterations may alter ice formation in the
Nushagak and Kvichak River watersheds. The DEIS does not include information on locations,
thickness, or movement of ice; timing of break up and ice-out; under-ice temperatures; or under-
ice spawning and overwintering habitat.

e Recommendation: The Corps should evaluate the project’s potential impacts on the ice-
related factors discussed above. Alternatively, the Corps should explain why its existing
consideration of ice-related factors is sufficient in light of the significance and
complexity of the discharge activities associated with this project.

Comment: The DEIS asserts that increasing flow will only result in positive benefits by

increasing habitat. However, increasing flow can have negative effects as well (e.g., via

lemperature changes, redd scouring, and changes in channel stability and formy}, and it is well

established that for many species and life stages, increasing flow does not create more habitat. In

addition, the timing, frequency, and duration of increased flows should be considered.

¢ Recommendation: The Corps should further evaluate the extent to which increasing flow

will result in potential positive benefits for the species and life stages impacted, as well as
the potential negative impacts that could result from flow increases, in terms of the
magnitude, timing, frequency, and duration of these changes. Alternatively, the Corps
should explain why its existing analysis of the impacts of flow increases is sufficient in
light of the significance and complexity of the discharge activities associated with this
project.

Comment: According to Draft EFH Assessment, the net changes to habitat are expected to be
negative across species in an average year and even greater in a dry year. The Draft EFH
Assessment (Table 5-3) discloses a 9 percent decrease of spawning habitat for all four salmon
species (Chinook, sockeye, coho, chum) in a dry year.

* Recommendation: The Corps should revise the record, including assertions in the DEIS
that the Pebble Project will increase habitat, to accurately reflect analyses showing net
habitat decreases. Alternatively, the Corps should explain why its existing analysis is
sufficient and accurate in light of the significance and complexity of the discharge
activities associated with this project.

Comment: In considering mine site impacts on fish resources, the DEIS states that the EIS
analysis area (the NFK, SFK, and UTC watersheds, plus a 1,000 fi buffer around the mine site)
includes “all aquatic habitats potentially impacted by changes in streamflow from the diversion,
capture, and release of water associated with the project that result in a modeled reduction of
streamflow greater than 2 percent” (pg. 4.24.-1). No rationale is provided for why this two
percent threshold was selected, the spatial or temporal scale at which this two percent value was
calculated, how these delineations were supported by modeled streamflow changes, or whether
this area also encompassed streamflow increases greater than 2 percent.
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e Recommendation: The Corps should explain what the 2 percent threshold represents and
why it is considered a scientifically defensible threshold for considering impacts to fish
resources.

Comment: The DEIS states that approximately 2.3 miles of the Tributary 1.190 mainstem and
sub-tributary stream channels will remain free-flowing between the TSF and the water seepage
pond, and that this could be resident species habitat (Section 4.24.2,1 Habitat Loss — North Fork
Koktuli). The DEIS does not explain how this stream segment will remain free-flowing if it is
blocked on both ends by mine structures, the upstream end of which is designed as a flow-
through system such that water in this segment would be, in part, mining process water from the
TSF.

¢ Recommendation: The Corps should revise or clarify this statement.

Comment: The DEIS estimates the potential extent of downstream flow-related impacts of the
project. The estimate, however, is unsupported. The DEIS states that “[o]nce the mainstem of the
Koktuli is reached, flow changes would not be detectable” (pg. 4.24-13). EPA’s review finds that
the DEIS does not contain any support for this conclusion, and that the DEIS does not define
‘detectable.’
¢ Recommendation: The Corps should support this statement regarding downstream flow-
related impacts and revise or clarify as necessary.

Comment: According to the DEIS surface water modeling chapter (Appendix K.17 and RFI

104), the margins of error for flow model results are high; for example, the maximum difference

between actual and modeled flows is approximately 20 percent.

» Recommendation: The Corps should, both graphically and tabularly, display flow

changes (increases and decreases) for all project phases to show the extent (i.e., 3, 5, and
10 percent) and degree of downstream flow. The Corps also should show how changes in
effluent discharges will result in fish habitat changes, taking into account the 20 percent
margins of error in the flow model. Alternatively, the Corps should explain why its
existing analysis of flow alteration is sufficient in light of the significance and complexity
of the discharge activities associated with this project.

3. Water Quality Relevant to Fish

Water Chemistry

Comment: The DEIS lacks analyses of the potential for fish toxicity from the introduction,

relocation, or increase in contaminants in the aquatic environment. This is a concern because

anadromous and resident species are genetically adapted to a relatively narrow and unique range

of habitat and water quality parameters within their natal streams.'>?

¢ Recommendation: The Corps should analyze: 1} potential impacts of increased metal

loading to fish; and 2) how increases in loading, especially of copper and selenium,
would affect fish downstream of the discharge points. The Corps should evaluate both the
level of chemical alteration and potential consequences to fish and fish habitat.
Alternatively, the Corps should explain why its existing analysis of metal loading and

123 Woody 2018; Lytle et al. 2004.
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impacts on fish is sufficient in light of the significance and complexity of the discharge

activities associated with this project. Additional technical recommendations include:

1. The Pebble Project proposes to treat all discharges to meet water quality standards.
The Corps should analyze the potential for discharges to match the existing water
quality of the receiving waters. Discharges that meet standards may still impact fish
and fish habitat. For example, small changes, such as increases in dissolved copper
concentrations, can be lethal or sublethal.'** In order to improve this analysis, the
Corps should predict changes to concentrations in streams due to project impacts
(such as treated water discharges, fugitive dust, and uncaptured groundwater) and
evaluate the impacts that these changes could have on fish and fish habitat.

2. DEIS Section 3.24.1, Fish Tissue Trace Element Analysis, does not provide summary
baseline or existing concentrations of elements (i.e., zinc, copper, arsenic, mercury,
methylmercury). The Pebble Project Draft Environmental Baseline Studies 2006
Study Plan (Figure 11.1-1) includes a map of fish tissue sample site locations and the
Draft 2007 Environmental Baseline Studies include a table of fish tissue sample
locations (Table 11.1-2). The Corps should include this information to support
analysis of potential impacts to fish from elevated elements.

3. Neither the DEIS nor the Draft EFH Assessment include analyses and discussion of
potential toxicity impacts to fish. The Corps should analyze the potential for the
following toxicity impacts:

* Impairment to olfaction and homing capabilities in salmonids;
* Attraction to very high lethal levels of water contamination;

* Interference with respiratory function;

* Reduction in immune efficiency;

* Disruption to osmoregulation capabilities;

* Impacts o the sensitivity of the lateral line canals;

* Impairment of brain function; and

» Changes in enzyme activity, blood chemistry, and metabolism.

Water Temperature
Comment: The DEIS and the Draft EFH Assessment do not analyze how disruption in
groundwater pathways, surface water flow, and aquifers will alter water temperatures and
thermal patterns within the NFK, SFK, and UTC watersheds. The alteration of water
temperatures is a concern because fish are at risk from changes in the heterogeneity of thermal
patterns, which drive their metabolic energetics. Fish populations rely on groundwater-surface
water connectivity, which has a strong influence on stream thermal regimes throughout the
Nushagak and Kvichak River watersheds and provides a moderating influence against both
summer and winter temperature extremes, '
e Recommendation: The Corps should characterize existing baseline heterogeneity of the
water temperature regime and what this heterogeneity means for fish and fish habitat,
including analyses of the regulating effects of groundwater/surface water connectivity.

I Eisler 2000, Baldwin et al. 2003, Sandahl et al. 2006, Hecht et al. 2007, Sandahl et al. 2007, Tierney et al. 2010.
125 C.A. Woody and B. Higman, 2011.
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The Corps also should analyze how flow alterations will affect pre-existing daily thermal
regimes, as well as consequences for fish. A color-coded thermal map of the existing
water temperature regimes versus those under the project operations would be helpful to
show changes that could occur with project implementation. Alternatively, the Corps
should explain why its existing analysis of temperature changes and impacts to fish is
sufficient, in light of the significance and complexity of the discharge activities
associated with this project. Additional technical recommendations regarding water
temperature include:

1. The Draft EFH Assessment Table 5-4 presents a range of average stream water
temperatures pre-mine and after release of treated surplus water during winter and
summer. The Corps should revise this analysis to include temperature variability (i.e.,
changes in daily minimum and maximum temperatures). Broadly characterized winter
and summer average temperature ranges are not relevant to disclosing changes in
thermal patterns to which NFK, SFK and UTC resident and anadromous fish are
locally adapted. The Corps also should analyze potential short-term effects of water
temperature increases during dry years.

2. The Corps should analyze impacts of temperature alteration to critical life history
stages of fish species, particularly in terms of changes in incubation conditions and
accumulated thermal units necessary to complete egg development. Egg development
is a sensitive life stage and water temperature differences of one degree Celsius can
impact growth and development.!*

3. The DEIS assumes that the impacts of the proposed project to average stream water
temperatures during the winter will be negligible or beneficial with no supporting
evidence. The Corps should present analysis to support or revise these conclusions.

4. The Draft EFH Assessment asserts that ice and beaver effects on stream morphology
would likely minimize potential effects of flow alteration on channel morphology
(5.1.1.3 Water Flow, pg. 70). The Corps should provide additional information to
support this conclusion.

5. The Corps should revise Section 3.24.5 of the DEIS to consider how future changes
in the regional climate may affect fish populations. The Corps should analyze long-
term management under expected future climate scenarios, particularly in terms of
water treatment and management and salmon populations. As discussed earlier, a key
feature of salmon populations in the Bristol Bay watershed is their genetic diversity
(i.e., the portfolio effect), which serves as an overall buffer for the entire population.
Different sub-populations may be more productive in different years, which affords
the entire population stability under variable conditions year-to-year. If this
variability increases over time due to changes in temperature and precipitation
patterns, this portfolio effect becomes increasingly important in providing the genetic
diversity to potentially allow for adaptation; thus, impacting or destroying genetically

127

126 Brannon 1987, Beacham and Murray 1990, Hendry et al. 1998, Quinn 20035, Healey 201 1, and Martins et al.
2012.
127 For example, Sparks 2018.
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diverse sub-populations may have a larger effect on the overall population than
expected under future climatic conditions.

Nutrient Inputs
Comment: The discussion of siream productivity (Section 4.24.2.4) includes unsupported
conclusions regarding the importance of marine-derived nutrients, stating “[a]s shown in the
baseline data above, marine-derived nutrients do not appear to influence the nutrient availability
in the Koktuli or uppermost reaches of the Upper Talarik watersheds in the project area” (pg.
4.24-17). It is not clear what baseline data are referred to in this statement. Further, baseline
water quality data are not relevant to supporting such conclusions, as it is likely that marine-
derived nutrients in these relatively low-nutrient systems would get taken up quickly by biota
rather than remain in the water column. Consideration of whether biotic production differs
between anadromous and non-anadromous streams would be of more value in determining the
influence of marine-derived nutrients.
¢ Recommendation: To evaluate the contribution of marine-derived nutrients to stream
productivity, the Corps should evaluate changes to marine-derived nutrient inputs from
the pre-existing condition and the consequences of these changes for stream productivity
at multiple trophic levels. Alternatively, the Corps should explain why its existing
analysis of stream productivity is sufficient, in light of the significance and complexity of
the discharge activities associated with this project.

Comment: The DEIS includes almost no analyses of direct losses of autochthonous and
allochthonous inputs from upstream reaches lost and/or disconnected from wetland and other
riparian habitats, as well as the incremental reductions in those inputs in downstream segments
throughout the stream reaches.

e Recommendation: The Corps should analyze these losses of autochthonous and
allochthonous inputs and their effects on system-wide primary, secondary, and tertiary
production that support fish populations. Alternatively, the Corps should explain why its
existing analysis of these inputs is sufficient, in light of the significance and complexity
of the discharge activities associated with this project.

Comment: The DEIS similarly includes almost no analyses to address invertebrate transport and
production. Invertebrates are a significant source of food for fish. Macroinvertebrate and
periphyton data are very spatially and temporally limited in the mine site area, limiting the utility
of generalizations about stream productivity. No data on macroinvertebrate exports from
headwater streams are presented in the DEIS, despite numerous studies showing these exports
can be important in Alaska streams.'?® We understand that a macroinvertebrate technical
working group was convened, and limited data on macroinvertebrates were collected in the mine
site area and along the northern transportation corridor as part of the environmental baseline for
the project; however, the DEIS does not include this information.
e Recommendation: The Corps should analyze invertebrate transport and production, using
available site-specific data and where necessary supplementing these data with additional
sampling and information. Alternatively, the Corps should explain why its existing

128 For example, Wipfli and Gregovich 2002, Wipfli et al. 2007.
July 1, 2019 Page 38 of 55 EPA Comments PN-2017-00271

Binder Page 1-184
A Return to Home



analysis of invertebrate exports is sufficient, in light of the significance and complexity of
the discharge activities associated with this project.

Modeling of Impacts to Aquatic Resources
Comment: The DEIS identifies significant uncertainty in the groundwater model, which affects
the water balance and streamflow alteration predictions'*® (see Groundwater and Surface Water
section of EPA’s DEIS comment letter). No accuracy or sensitivity analysis was performed on
the water quality modeling and predictions (see Water Quality section of EPA’s DEIS comment
letter), or the physical habitat simulation modeling (see comments below). The DEIS does not
disclose information about how the uncertainties in modeled predictions (e.g., predictions in flow
alterations and sources of water and contaminant contributions) affect predicted impacts to fish
and fish habitat,
e Recommendation: The Corps should disclose and discuss the validity and accuracy of
model outputs when assessing project impacts to fish and fish habitat. Alternatively, the
Corps should explain why its existing analysis of model results is sufficient, in light of
the significance and complexity of the discharge activities associated with this project.

Comment: The Draft EFH Assessment discloses that a hybrid simulation analysis model
(HABSYN) was used to synthesize habitat-flow relationships. According to the document,
HABSYN is meant to account for predicted stream flow reductions and treated surplus water
discharges from the mine water treatment plants, and its predictions are based on physical habitat
simulation system (PHABSIM) modeling at measured transects. PHABSIM forces/assumes a
fish-habitat relationship based on water depth and velocity (discharge) alone. We also note that
PHABSIM and its subcomponents (habitat suitability curves and wetted usable area) were
identified by the Pebble Project Instream Flow Technical Working Group as being problematic
and inappropriate for assessing fish habitat in the project area.'*® The DEIS and supporting
documents have not established that there is a relationship between discharge and fish habitat
selection, which is of particular concern given that the impacted sub-watersheds of the proposed
Pebble Project mine site are groundwater-driven systems.
¢ Recommendation: The Corps should fully disclose the uncertainties and limitations of the
PHABSIM and HABSYN models and describe how the limitations affect the analysis of
fish and fish habitat impacts. Alternatively, the Corps should explain why its existing use
and discussion of the PHABSIM and HABSYN models is sufficient, in light of the
significance and complexity of the discharge activities associated with this project.
Additional technical recommendations related to habitat modeling include:
1. PHABSIM and associated preliminary watershed model results presented in the Draft
EFH Assessment (Table 5-3) indicate habitat losses in the NFK and SFK Rivers for
some species and habitats (e.g., coho and Chinook salmon spawning). The DEIS
asserts that there are habitat gains downstream (due to increase discharges), but these
are modeled increases in discharge, and no analysis is provided to indicate that there

129 Monthly average discharges were chosen as inputs in the streamflow model, which do not represent the range of
flows that oceurs each month or extreme precipitation events, both of which affect stream ecology. Calibration of
the stream flow model indicated that cumulative flows were overpredicted during the first two years of the
calibration period and underpredicted during the remaining three years. In some cases, measured and calculated
flows differed by more than 20 percent. The model may also not be able to predict the lowest flows (RF1 104).

1% ISF TWG meeting minutes 2010,
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will be resulting habitat increases. Table 5-3 also reports net gains in sockeye salmon.
We are also concerned that PHABSIM is not appropriate for capturing habitat for
species that key into habitat factors, such as areas of groundwater upwelling (e.g.,
spawning sockeye), that are unrelated to water depth and discharges. The Corps
should include additional analyses to support the results reported in EFH Assessment
Table 5-3.

2. The Draft EFH Assessment discloses that wetted usable area will be used to identify
available habitat; however, the information presented in Table 4.24-2 and Table 4.24-
3 appears to be based on the assumption that increases in water depth and/or velocity
equate to additional spawning and/or rearing habitat (see discussion above regarding
limitations of PHABSIM modeling). While the tables may lead to the conclusion that
there will be an increase in habitat due to discharges, discharges also may result in
negative impacts (e.g., redd scouring). The Corps should evaluate potential impacts of
water discharges on all relevant habitat factors, rather than focusing only on increases
in water depth and/or velocity.

3. Baseline documents indicate and the Draft EFH Assessment discloses that habitat
suitability curves were developed from PHABSIM modeling efforts, but the DEIS
does not discuss habitat suitability curves or the appropriateness of their use. The
Corps should include additional data and analyses to demonstrate the validity of this
approach.

Comment: The DEIS does not include analysis of how the predictive models work together to
analyze and quantify the cumulative impacts of potential changes in streamflow or water quality,
and the subsequent consequences for fish and fish habitat (e.g., how flow modeling integrates
with downstream water temperature modeling to demonstrate lateral and longitudinal changes in
the heterogeneity and complexity of side-channel spawning habitat or beaver pond rearing
habitat, or how impacts from surface and groundwater flow alterations and corresponding
changes in downstream water quality affect distribution and production of benthic
macroinvertebrates).

s Recommendation: The Corps should analyze and discuss model integration to explain
how individual predictive models are combined to assess and quantify project impacts
and to identify what consequential outputs mean for fish and fish habitat. Alternatively,
the Corps should explain why its existing analysis is sufficient, in light of the significance
and complexity of the discharge activities associated with this project.

4. Commercial and Recreational Fisheries

Comment: The DEIS does not fully describe the value of the Bristol Bay fisheries, which
includes the largest sockeye salmon fishery in the world, or the Pebble Project’s potential
impacts to these fisheries. The Commercial and Recreational Fisheries section of EPA’s DEIS
comment letter provides specific comments regarding deficiencies in the DEIS’s evaluation of
potential impacts to commercial and recreational fisheries, as well as specific recommendations
on how to address these deficiencies.
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* Recommendation: The Corps should address the specific comments provided in the
Commercial and Recreational Fisheries section of EPA’s DEIS comment letter, or
alternatively explain why its existing analysis is sufficient in light of the significance and
complexity of the discharge activities associated with this project.

D. Groundwater and Surface Water Hydrology

According to the Guidelines, the Corps “shall determine in writing the potential short-term or
long-term effects of a proposed discharge of dredged or fill material on the physical, chemical,
and biological components of the aquatic environment” by making the factual determinations
listed in 40 C.F.R. § 230.11. The factual determinations relevant to groundwater and surface
water hydrology are the water circulation, fluctuation, and salinity determinations (40 C.F.R. §
230.11(b)); aquatic ecosystem and organism determinations (40 C.F.R. § 230.11(e)); the
determination of cumulative effects on the aquatic ecosystem (40 C.F.R. § 230.11(g)); and the
determination of secondary effects on the aquatic ecosystem (40 C.F.R. § 230.11(h)).

Comment: The DEIS relies on watershed, groundwater, and water balance models to predict how
mine site activities will change groundwater conditions and impact surface water and aquatic
resources. The uncertainty analysis for the groundwater model, however, concludes that the
model may underpredict the amount of water produced during mine pit dewatering. The DEIS
discloses that this could result in the groundwater zone of influence being larger than predicted
and NFK, SFK, UTC, and tributary stream flows being reduced to a greater extent than is
currently predicted in the DEIS. Significant adverse impacts to wetlands and to streams with
documented anadromous fish occurrence (and tributaries of those streams) may result from such
stream flow reductions.
e Recommendation: The Corps should revise the groundwater model to reduce this
uncertainty and provide more accurate predictions associated with open pit dewatering.
The Corps should also fully analyze the potential adverse impacts to groundwater,
wetlands, and streams with documented anadromous fish occurrence (and tributaries of
those streams) based on the results of the revised modeling. The Groundwater and
Surface Water Hydrology section of EPA’s DEIS comment letter provides additional
specific comments regarding issues in the DEIS’ evaluation of potential impacts to
groundwater and surface water hydrology as well as specific recommendations on how to
address these issues. Alternatively, the Corps should explain why its existing analysis is
sufficient in light of the significance and complexity of the discharge activities associated
with this project.

E. Water Quality

According to the Guidelines, the Corps “shall determine in writing the potential short-term or
long-term effects of a proposed discharge of dredged or fill material on the physical, chemical,
and biological components of the aquatic environment” by making the factual determinations
listed in 40 C.F.R. § 230.11. The factual determinations relevant to water quality are the
contaminant determinations (40 C.F.R. § 230.11(d}); aquatic ecosystem and organism
determinations (40 C.F.R. § 230.11(e)); the determination of cumulative effects on the aquatic
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ecosystem (40 C.F.R. § 230.11(g)); and the determination of secondary effects on the aquatic
ecosystem (40 C.F.R. § 230.11(h)).

Comment: The DEIS may substantially underpredict potentially significant impacts to water
quality. Our key comments are:

e The DEIS provides inadequate support for several assumptions regarding the behavior of
leachate and relies on limited sample representativeness for prediction of acid rock
drainage and metal leaching. This may result in unanticipated leaching of
metals/metalloids at elevated concentrations;

e The DEIS lacks important details regarding the design and operation of the water
treatment plants, particularly at closure. The DEIS reference material states that there is
insufficient available information to evaluate the effectiveness of the closure water
treatment plant to meet water quality criteria. This may prevent meaningful analysis and
disclosure of potential water quality impacts related to water treatment;

* As a result of groundwater model uncertainty, the DEIS states that the water treatment
plants may need to treat and discharge more mining process water than that for which the
plants are currently designed. Significant impacts to water quality could occur if that is
the case; and

e Use of conceptual drainage and seepage containment systems {or the TSFs and water
management pond do not fully support the DEIS’s assumption that 100% of the seepage
would be captured.

The DEIS also does not include: a data quality assessment for background water quality data, a
modeling sensitivity analysis of the water quality modeling and inputs, a reasonably complete
analysis of water quality impacts in the closure and post-closure phases, and monitoring and
adaptive management plans.

¢ Recommendation: The Corps should provide a water quality analysis that accurately
identifies potential significant adverse impacts to water quality and monitoring and
adaptive management plans sufficient to detect and prevent unanticipated impacts to
water quality. The Water Quality section of EPA’s DEIS comment letter provides
additional specific comments regarding issues in the DEIS’ evaluation of potential water
quality impacts as well as specific recommendations on how to address these issues.
Alternatively, the Corps should explain why its existing analysis is sufficient in light of
the significance and complexity of the discharge activities associated with this project.

F. Wildlife/Sanctuaries and Refuges

According to the Guidelines, the Corps “shall determine in writing the potential short-term or
long-term effects of a proposed discharge of dredged or fill material on the physical, chemical,
and biological components of the aquatic environment” by making the factual determinations
listed in 40 C.F.R. § 230.11. The factual determinations relevant to evaluating potential impacts
of discharges on wildlife!*' and sanctuaries and refuges'*? are the aquatic ecosystem and
organism determinations (40 C.F.R. § 230.11(e)); determination of cumulative effects on the

131 40 C.F.R. § 230.32.
132 40 C.F.R. § 230.40.
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aquatic ecosystem (40 C.F.R. § 230.11(g)); and the determination of secondary effects on the
aquatic ecosystem (40 C.F.R. § 230.11(h)).

Comment: The proposed Amakdedori port and southern access road would be constructed
adjacent to the northern boundary of McNeil River State Game Refuge (“MRSGR”). The Refuge
and contiguous McNeil River State Game Sanctuary (“MRSGS”) were established by the Alaska
legislature to protect the world's largest concentration of wild brown bears and the unique
viewing opportunities this provides. According to the ADF&G, as many as 144 individual bears
have been observed at McNeil River in a single summer'** and the long-term (1976-2018)
average number of individual bears annually identified is 94.4.'3

Many brown bears have large home ranges and travel seasonally between the Refuge and
Sanctuary and adjacent lands to take advantage of food resources, especially salmon. ADF&G
has documented that bears seen at McNeil Falls use habitat north of the Refuge where the port,
access road, and pipeline are proposed.'>®

The McNeil River State Game Sanctuary Annual Management Report for 2018 states that “The
recently applied for Pebble Mine project has the potential for impacts to wildlife resources,
management and public uses within the MRSGR and MRSGS. ADF&G staff are working within
the Army Corps of Engineers (ACOE) process to identify and address MRSGS/SGR issues and
concerns.”

The 2008 McNeil River State Game Refuge and State Game Sanctuary Management Plan states
that activities will be restricted as necessary to prevent disturbance to or displacement of bears
and other fish and wildlife. Policies in the Management Plan prohibit the construction of new
permanent roads and restrict the construction of pipelines, utilities, and docks. The potential for
these activities to damage fish and wildlife and to disturb fish and wildlife populations,
especially brown bears that seasonally use the Refuge or Sanctuary, is incompatible with the
statutory purposes for which the Sanctuary and Refuge were established.

Construction of the proposed access road would fragment high-use brown bear habitat and bisect
a travel corridor. Traffic noise and disturbance may deter bears from utilizing McNeil Refuge
and Sanctuary. Bears actively move along the coast and use intertidal habitats. Noise and activity
at the proposed port may deter bears from using the coastal habitats at and near Amakdedori
beach.

Disturbance and displacement of bears from increased noise or perturbation of food resources in
the areas surrounding McNeil River could reduce the number of bears using McNeil River and
prevent access to a critical natural food source. Interactions with humans or facilities at the port
may affect bear behavior through food conditioning of bears or reduced tolerance of humans.
Both could lead to direct mortality of bears by humans. Impacts to these Sanctuaries/Refuges and
wildlife from the discharge of dredged or fill material receive limited evaluation in the record.

133 hup:/fwww.adfg alaska.gov/index.cfm?adfg=mcneilriver.main; original data in Table A6, McNeil River State
Game Refuge and State Game Sanctuary Management Plan, ADF&G 2008,

1342019 ADF&G. McNeil State Game Sanctuary Annual Management Report 2018.

135 Id.

July 1, 2019 Page 43 of 55 EPA Comments PN-2017-00271

Binder Page 1-189
A Return to Home



e Recommendation: The Corps should evaluate possible loss of values associated with the
discharge of dredged or fill material, by considering loss or change of wildlife travel
corridors, disruption of migratory movements or other critical life requirements of
resident or transient fish or wildlife resources, as well as the creation of incompatible
human access. Alternatively, the Corps should explain why its existing analysis is
sufficient in light of the significance and complexity of the discharge activities associated
with this project.

VI._Determination of Least Environmentally Damaging Practicable Alternative (40 C.F.R.

§ 230.10(a))

The Guidelines only allow authorization of the Least Environmentally Damaging Practicable
Alternative (LEDPA). The Guidelines'* identify that, “‘no discharge of dredged or fiil material
shall be permitted if there is a practicable alternative to the proposed discharge which would
have less adverse impact on the aquatic ecosystem, so long as the alternative does not have other
significant adverse environmental consequences.” Identification of the LEDPA is achieved by
performing an alternatives analysis that evaluates the direct, secondary/indirect, and cumulative
impacts to jurisdictional waters resulting from each alternative considered. Project alternatives
that are not practicable and do not meet the project purpose are eliminated.

The Guidelines recognize that the alternatives analysis developed under NEPA may provide the
information needed to evaluate alternatives under the Guidelines. The Guidelines acknowledge
that there may be instances where “NEPA documents may address a broader range of
alternatives than required to be considered under this paragraph or may not have considered the
alternatives in sufficient detail to respond to the requirements of these Guidelines. In the latter

case, it may be necessary to supplement these NEPA documents with this additional
information.” !’

According to the Guidelines, an alternative is practicable if it is available and capable of being
done after taking into consideration cost, existing technology, and logistics in light of the overall
project purposes.'*® Where the activity associated with a discharge is not “water dependent,”
practicable alternatives that do not involve a discharge to wetlands and other special aquatic sites
“are presumed to be available, unless clearly demonstrated otherwise.”'

The following comments highlight information relevant to the LEDPA analysis that the Corps
should consider.

Mine site component locations

Comment: The DEIS evaluates one location for each of the tailings storage facilities (TSFs),
both of which involve a discharge to wetlands or other special aquatic sites. TSFs are not water
dependent, and as a result, practicable alternatives that do not involve a discharge to wetlands
and other special aquatic sites “are presumed to be available, unless clearly demonstrated

136 40 C.F.R. § 230.10(a),

3740 C.FR. § 230.10(a)(4).
138 40 C.F.R. § 230.10(a)(2).
1% 40 C.F.R. § 230.10(a)(3).
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otherwise.” DEIS Appendix B (TSF-025, pg B-80) indicates that the Corps considered 26
different locations for the TSFs that were not evaluated as alternatives. The DEIS identifies the
location of three of these 26 options in Figure B-3 and the locations of the other 23 options are
found in RFI1 098. RFI 098 identifies TSF location options assessed by PLP that have less
impacts to streams with anadromous fish than the proposed action. The DEIS does not fully
explain why these 26 options are not practicable.

e Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the Corps
should include all 26 TSF options on Figure B-3 and explain why each of the 26 TSF
locations are not practicable. In the alternative, EPA recommends that the Corps further
explain why its existing description of the 26 TSF options is sufficient to satisfy the
requirements of 40 C.F.R. § 230.10(a). This information is particularly important in light
of the significance and complexity of the discharge activities associated with this project.

Comment: The location proposed for the main WMP involves a discharge to wetlands or other
aquatic sites. WMPs are not water dependent, and as a result, practicable alternatives that do not
involve a discharge to wetlands and other special aquatic sites “are presumed to be available,
unless clearly demonstrated otherwise.” The options screening analysis in DEIS Appendix B
does not appear to consider any alternative locations for the main WMP. The DEIS does not
explain why the main WMP location is the only practicable alternative or explain how the WMP
location was optimized to avoid and minimize impacts to aquatic resources.
¢ Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the Corps
should describe why the proposed location for the main WMP is the only practicable
alternative and explain the extent to which the proposed WMP location was optimized to
avoid and minimize impacts to aquatic resources. In the alternative, EPA recommends
that the Corps further explain why its existing description of the main WMP is sufficient
to satisfy the requirements of 40 C.F.R. § 230.10(a). This information is particularly
important in light of the significance and complexity of the discharge activities associated
with this project.

Comment: According to RFI 098, the 26 TSF layouts were compared to several attributes,
including minimizing managed water volume, impacts to fish-bearing streams, and impacts to
wetlands and stream miles. None of the attributes consider downstream impacts in the event of a
tailings dam failure. In light of the value of fisheries resources in the potentially affected
watersheds (see Section II), downstream impacts in the event of a tailings dam failure should be
one of the attributes included in the comparison. EPA notes that the current best practice for
evaluating the different tradeoffs between TSF location, dam type, and impacts is a Multiple
Accounts Analysis (MAA).
¢ Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the Corps
should evaluate and document the potential downstream impacts in the event of a tailings
dam failure to support its LEDPA determination and conclusions that there are not
alternate location(s) that would have less impacts in the event of a tailings dam failure.
The Corps should explain whether a MAA was performed for the TSFs. In the
alternative, the Corps should further explain why its existing description of the
alternatives analysis for the TSFs is sufficient to satisfy the requirements of 40 C.F.R. §
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230.10(a). This information is particularly important in light of the significance and
complexity of the discharge activities associated with this project.

Bulk TSF liner

Comment: The DEIS predicts that groundwater contamination will occur under and beyond the
bulk TSF. The DEIS assumes that all contaminated groundwater will be collected by the seepage
management system. As explained in more detail in the Water Quality section of EPA’s DEIS
comment letter, EPA’s review finds that this assumption is not supported by the information
provided."*® EPA recommends consideration of additional measures to mitigate the predicted
groundwater contamination. A liner is a typical management practice for TSFs that minimizes
groundwater contamination, and such an alternative could be part of the LEDPA. We note that
the Corps has recently permitted two fully lined tailings facilities at the Donlin and Haile mines
and that a liner is currently being included for the pyritic TSF for the Pebble Project. The Corps’
documentation does not fully explain why a liner for the bulk TSF is not practicable.

* Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the Corps
should evaluate use of a liner or further explain why a liner is not a practicable alternative
to mitigate the predicted groundwater contamination.'*! This information is particularly
important in light of the significance and complexity of the discharge activities associated
with this project.

Concentrate Pipeline:

Comment: A variant of Alternative 3 (North Road and Concentrate Pipeline) includes the
discharge of treated concentrate filtrate water at the port site. As discussed in the Alternatives
section of EPA’s DEIS comment letter, the discharge of that process wastewater is prohibited
under the CWA and the effluent limitations guidelines and new source performance standards
which have been in place since 1982."" Thus, to the extent this aspect of the variant would
involve the discharge of process wastewater subject to the discharge prohibition in EPA’s new
source performance standards, that aspect of the variant is not practicable.

* Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the Corps
should remove the aspect of the variant of Alternative 3 (North Road and Concentrate
Pipeline) that would involve the discharge of process wastewater subject to the discharge
prohibition in EPA’s new source performance standards from the alternatives analysis
because it is not practicable.

Transportation Corridors

Comment: The DEIS presents alternatives for the proposed transportation corridor, each of
which involves discharges to wetlands and other special aquatic sites. The road and pipeline
alignments are not water dependent, and as a result, practicable alternatives that do not involve

M0 Sec the Conceptual-Level of Design and Development of Key Project Features and Plans section of EPA’s DEIS
comment leuer for EPA’s recommendations on additional information necessary to evaluate effectiveness of
scepage control, support seepage rate estimates in groundwater medeling, and determine environmental impacts.
The Corps should also consider whether there are other appropriate and practicable mitigation measures to address
these issues consistent with 40 C.E.R. §230.10(d).

M1 The alternative also should consider everdrains on top of the liner and pumping tailings supernatant 1o the main
WMP, which could be an additional mitigation measure to enhance stability by further removing water from a lined
tailings storage facility.

12 See 40 C.F.R. § 440.104(b)(1).
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the discharge to wetlands and other special aquatic sites “are presumed to be available, unless
clearly demonstrated otherwise.” The DEIS does not fully explain the information it considered
when selecting which alternative road alignments to evalvate and in particular how this
information relates to impacts on the aquatic ecosystem. In addition, the figures presented in
K4.22 only provide information on wetlands and other aquatic resources inside the proposed
corridors and do not indicate the status of areas outside the corridors. As a result, it is unclear
whether impacts to aquatic resources in the proposed transportation corridors could have been
avoided and minimized.

e Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the Corps
should clearly explain and document the information it considered for the transportation
corridor alternatives to demonstrate that there are not practicable alternatives to the
transportation corridors analyzed that would have less adverse impact on the aquatic
ecosystem. In addition, the record should include information about how wetlands and
other aquatic resources were avoided and minimized to the extent practicable. In the
alternative, the Corps should further explain why its existing description of the
alternatives analysis for the transportation corridor is sufficient to satisfy the
requirements of 40 C.F.R. § 230.10(a). This information is particularly important in light
of the significance and complexity of the discharge activities associated with this project.

Comment: Alternatives 2 and 3 include a port at Diamond Point, which is currently being
developed as a rock quarry. Development of the Diamond Point rock quarry involves
construction of an access road, breakwater, barge landing, and a solid-fill dock. It also involves
11.42 acres of intertidal fill and dredging in Iliamna Bay. The DEIS does not consider the
Diamond Point alternative in light of this rock quarry. Specifically, the DEIS does not explain
whether and how the rock quarry and Diamond Point alternative will cause impacts to the same
aquatic resources. The DEIS would be strengthened by a discussion of whether and how the
dredging for the rock quarry would reduce the 58 acres of dredging and 16 acres of onshore
dredge materials storage proposed for Alternatives 2 and 3. In addition, the DEIS does not
consider whether and how the two projects will be integrated, if it all. As a result, the DEIS does
not fully explain whether there is a practicable alternative to the Diamond Port alternative that
would have less adverse impact on the aquatic ecosystem.

e Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the record
should document whether and how the rock quarry and proposed Diamond Point port
infrastructure, dredging, and vessel operations will cause impacts to the same aquatic
resources. In addition, the Corps should explain whether and how the two projects will be
integrated, if at all. In the alternative, the Corps should further explain why its existing
description of the alternatives analysis for the Diamond Port alternative is sufficient to
satisfy the requirements of 40 C.F.R. § 230.10(a). This information is particularly
important in light of the significance and complexity of the discharge activities associated
with this project.

Potential Additional Transportation Corridor — Terminating at Iniskin Bay

Comment: The DEIS indicates that expanded surface mining would require construction of the
north access road and concentrate pipeline as described in Action Alternative 3. However, the
concentrate pipeline would terminate at a new deepwater port facility constructed in Iniskin
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Bay'* rather than at Diamond Point. A diesel pipeline following the road route and a diesel
terminal at the Iniskin Bay port would also be required.'** The Iniskin Bay port and diesel
pipeline are not, however, being evaluated as alternatives for the currently proposed project, and
the DEIS does not explain this decision. These components may be practicable now and it is
possible that they could be part of the LEDPA. In evaluating whether the Iniskin Bay Port and
diesel pipeline are part of the LEDPA, the Corps must evaluate the direct, secondary/indirect,
and cumulative impacts to jurisdictional waters resulting from each alternative considered. One
potential advantage of the Iniskin Bay port and diesel pipeline is that constructing this
infrastructure now may avoid redundant infrastructure for expanded surface mining. Specifically,
when the cumulative impacts of expanded mine development are considered, infrastructure such
as the southern access route and ferry would appear to be redundant and therefore involve
avoidable impacts.
e Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(a), the Corps
should evaluate this additional transportation corridor alternative terminating in Iniskin
Bay or explain why it is not practicable. This information is particularly important in
light of the significance and complexity of the discharge activities associated with this
project.

VII. Water Quality (40 C.F.R. § 230.10(b))

The Guidelines prohibit discharges that will cause or contribute to violations of any applicable
state water quality standard.'*® The following comments highlight information relevant to water
quality that the Corps should consider.

Comment: As included above (see Section V.E) and in more detail in our DEIS comment letter
(see Water Quality section of EPA’s DEIS comment), the DEIS may substantially underpredict
potentially significant impacts to water quality.

e Recommendation: Consistent with the requirements of 40 C.F.R. § 230.10(b), the Corps
should provide a water quality analysis that accurately identifies potential significant
adverse impacts to water quality and monitoring and adaptive management plans
sufficient to detect and prevent unanticipated impacts to water quality. The Water Quality
section of EPA’s DEIS comment letter provides additional specific comments regarding
issues in the DEIS’ evaluation of potential water quality impacts as well as specific
recommendations on how the Corps should address these issues. In the alternative, the
Corps should further explain why its existing description of water quality impacts is
sufficient to satisfy the requirements of 40 C.F.R. § 230.10(b). This information is
particularly important in light of the significance and complexity of the discharge
activities associated with this project.

43 The project proponent previously evaluated Iniskin Bay as a potential port site and we understand that muliiple
years of baseline data were collected.

14 DEIS Table 4.1-2.

4540 C.F.R. § 230.10(b).
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VI1l. Significant Degradation (40 C.F.R. § 230.10(c))

The Guidelines prohibit authorization of a proposed discharge that causes or contributes to
significant degradation of the aquatic ecosystem.'* The evaluation of the potential for significant
degradation “shall be based upon appropriate factual determinations, evaluations, and tests” as
described in 40 C.F.R. § 230.11 after consideration of potential impacts and effects identified in
the Guidelines “with special emphasis on the persistence and permanence of the effects.”'*’
According to the Guidelines, effects contributing to significant degradation considered
individually or collectively, include:

1. Significantly adverse effects of the discharge of pollutants on human health or welfare,

including but not limited to effects on municipal water supplies, plankton, fish, shellfish,
wildlife, and special aquatic sites.

2. Significantly adverse effects of the discharge of pollutants on life stages of aquatic life
and other wildlife dependent on aquatic ecosystems, including the transfer, concentration,
and spread of pollutants or their byproducts outside of the disposal site through
biological, physical, and chemical processes;

3. Significantly adverse effects of the discharge of pollutants on aquatic ecosystem
diversity, productivity, and stability. Such effects may include, but are not limited to, loss
of fish and wildlife habitat or loss of the capacity of a wetland to assimilate nutrients,
purify water, or reduce wave energy; or

4.  Significantly adverse effects of discharge of pollutants on recreational, aesthetic, and
economic values. '8

The impacts identified in the DEIS (see Section III above) suggest that the proposed discharges
may have the potential to cause or contribute to significant degradation. However, as discussed
in detail in Sections V and VII, the current record lacks sufficient information necessary to make
a reasonable judgment that the discharges of dredged or fill material will not cause or contribute
to significant degradation of the aquatic ecosystem. The level of information supporting the
Corps’ factual determinations and documentation explaining the basis for its ultimate
conclusions regarding significant degradation should be commensurate with the significance and
complexity of the discharge activities associated with this project.

Consistent with EPA’s recommendation in Section V.A. and V.B., the analysis should include
sufficient information that characterizes:
o the extent of streams, wetlands, lakes, ponds and other aquatic resources that are
potentially affected;
e the array of functions currently provided by these aquatic resources and the degree to
which each function is currently being performed by each aquatic resource type;
¢ the degree to which performance of these functions would change as a result of the direct,
secondary/indirect, and cumulative impacts of the discharges if they were implemented;
and

6 40 C.F.R, § 230.10(c).
147 Id.
148 ‘ld
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* the significance or severity of those changes.

Sections V and VIl describe the types of information and analysis that are relevant to
determining the proposed project’s potential impacts on fishery resources. The factual
determinations should address the impacts to fish and fish habitat including:
» habitat characterization, assessment, quantification, and spatial referencing;
* mechanistic linkages of how the loss and/or degradation of habitat will impact fish
species and life stages (i.e., incubating eggs, spawning fish and rearing juveniles);
e groundwater and surface water flow characterization that is relevant to fish and fish
habitat;
» population-level effects and genetic diversity within the context of the Bristol Bay
salmon portfolio; and
e uncertainties associated with habitat and impact assessments (e.g., in terms of sampling,
data, and modeling limitations).

While we are placing focus on evaluation of the potential adverse effects of the discharges on
fish, Section 230.10(c) requires the evaluation of the potential for significant adverse effects of
the discharges on a broader suite of factors associated with the aquatic ecosystem as well as
human health and welfare (which in this case includes potential adverse effects on subsistence
resources) and recreational, aesthetic, and economic values.'*?

IX. Minimization/Compensatory Mitigation (40 C.F.R. § 230.10(d))

The Guidelines prohibit discharges that do not include all appropriate and practicable measures
to minimize potential harm to the aquatic ecosystem.!3® This requirement includes appropriate
and practicable compensatory mitigation to offset unavoidable environmental impacts associated
with discharges permitted under CWA Section 404.

Conceptual Plans Relevant to Minimization

Comment: The DEIS and supporting reference information acknowledges that critical aspects of
the Pebble Project are at a conceptual level (i.e., early or initial stage) of design and
development. Critical but conceptually developed project components include: the open pit mine
dewatering system; the dams retaining the mine’s tailings and main water management pond; the
collection, pumpback, and monitoring systems for managing seepage from the TSFs and main
water management pond; and the closure water treatment plant. Critical plans that are missing
from or only conceptually described in the DEIS include plans for: mine reclamation and
closure; environmental monitoring; adaptive management; tailings and waste rock
characterization and management; fugitive dust control; and strategic timing of water discharges.
Our DEIS comment letter provides detailed descriptions of the critical information currently
missing from these project components and plans, see section entitled Conceptual-Level of
Design and Development of Key Project Features and Plans. The DEIS states that these designs
and plans will be developed during the state of Alaska permitting process and, because PLP has
not started the State permitting process, the detailed designs and plans are not currently available.

149 Id.
150 40 C.F.R. § 230.10(d) and § 230.12{a)(3)(iii).
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These project components and plans include information regarding critical aspects of the project
relevant to the evaluation of minimization of environmental impacts and often serve as a record
basis supporting a determination that all appropriate and practicable steps have been taken which
will minimize potential adverse impacts of the discharge. As discussed above, there is
insufficient information to make a reasonable judgment regarding the severity of environmental
impacts that the plans are meant to prevent or minimize. The DEIS assumes without justification
that they all will be completely effective and therefore, EPA is unable to independently
determine the effectiveness of each plan.

e Recommendation: Consistent with 40 C.F.R. § 230.10(d), critical project information or
plans should be developed beyond the conceptual stage with a reasonable level of detail
to support a determination that the project complies with the minimization requirements
in the Guidelines. Specific recommendations can be found in our DEIS comment letter,
see section entitled Conceptual-Level of Design and Development of Key Project
Features and Plans. Alternatively, the Corps could explain why information or plans at
the conceptual stage provide sufficient information to make a reasonable judgment that
the proposed discharge will comply with the Guidelines in light of the significance and
complexity of the discharge activities associated with this project.

Comment: The DEIS does not include information to demonstrate that that all appropriate and
practicable steps will be taken to minimize potential adverse impacts on the aquatic ecosystem
associated with the impoundment structure. The DEIS only incudes conceptual design
information on this issue but does not include information demonstrating that the impoundment
complies with dam safety criteria. The Corps can require an independent review during the
application process pursuant to 33 C.F.R. § 325.1(d)(6), which states:

If the activity would involve the construction of an impoundment structure, the applicant
may be required to demonstrate that the structure complies with established state dam
safety criteria or that the structure has been designed by qualified persons and, in
appropriate cases, independently reviewed (and modified as the review would indicate)
by similarly qualified persons.

e Recommendation: Given the size and nature of the tailings and water management pond
impoundments and embankments, the significance and complexity of the discharge
activities associated with this project, and the importance of downstream aquatic
resources, the Corps should require an independent review of the structures.'’' At a
minimum, the Corps should require PLP to demonstrate that the impoundment structures
would comply with state dam safety criteria. This information is critical to make a
reasonable judgment that all appropriate and practicable steps have been taken to
minimize impacts on the aguatic ecosystem associated with the construction and
operation of the impoundments. The information generated through this process may be
relevant to both minimization and the LEDPA determination.

131 We note that other recent mining EISs developed by the Corps have included more than conceptual design
information (i.e., Donlin and Haile).
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Compensatory Mitigation

The Corps must include appropriate and practicable compensatory mitigation to offset
unavoidable impacts.'*> Compensatory mitigation is defined as the restoration, establishment,
enhancement, and/or in certain circumstances preservation of aquatic resources for the purposes
of offsetting unavoidable adverse impacts which remain after all appropriate and practicable
avoidance and minimization has been achieved.'>

Comment: To be considered complete, CW A Section 404 permit applications must include a
statement describing how impacts to waters of the United States are to be compensated for or a
statement explaining why compensatory mitigation should not be required.'™ EPA
acknowledges that the final rule preamble explains that the statement in 33 C.F.R. § 325.1(dX7)
“should be brief, because the permit evaluation process is iterative and district engineers often
require additional avoidance and minimization as they evaluate permit applications.”'** PLP’s
Section 404 permit application materials published to the Corps’ website include the following
statemnent regarding compensatory mitigation:

The 2008 Compensatory Mitigation for Losses of Aquatic Resources: Final Rule
established mechanisms to provide compensatory mitigation for unavoidable impacts to
WOUS, and mitigation will be considered in detail throughout the permitting and NEPA
processes. PLP will work with USACE throughout the process to identify and implement
a compensatory mitigation plan that is appropriate for the final Project.'>

Corps and EPA regulations state that “the public notice for the proposed activity must contain a
statement explaining how impacts associated with the proposed activity are to be avoided,
minimized, and compensated for. This explanation shall address, to the extent that such
information is provided in the mitigation statement required by 33 C.F.R. § 325.1(d)(7) . . . the
amount, type, and location of any proposed compensatory mitigation, including any out-of-kind
compensation, or indicate an intention to use an approved mitigation bank or in-lieu fee
program.” ¥’

Importantly, the regulations require that “[t]he level of detail provided in the public notice must
be commensurate with the scope and scale of the impacts.”'*® The purposes of the public notice
requirements are to allow for an opportunity for meaningful input and comment by the public
and federal agencies on the proposed mitigation, even at this initial stage.'*

13240 CF.R. § 230.10(d).

15340 C.F.R. § 230.92.

13433 CFR. § 325.1(d)(7).

135 70 Fed. Reg. at 19617 (2008).

156 Pebble Project Department of the Army Application for Permit, POA-2017-271, January 2019, page 37.
15733 C.F.R. § 332.4(b)(1)/ 40 C.F.R. § 230.94(b)(1).

158 33 C.F.R. § 332.4(b)(1)/ 40 C.F.R. § 230.94(b)X 1).

159 33 C.F.R. § 332.4(b)(1)/ 40 C.F.R. § 230.94(b)(1) (discussing that the *“notice must still provide enough
information to enable the public to provide meaningful comment on the proposed mitigation” even where the
permitice asserts Confidential Business Information claims). 33 C.F.R. § 332.4(b)(2)/ 40 C.F.R. § 230.94(b)(2)
requires that the District Engineer consider timely comments and recommendations from other federal agencies;
tribal; state or local governments; and the public.”
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PLP’s mitigation statement in POA-2017-00271 included per 33 C.F.R. § 325.1(d)(7) does not
include information regarding specific compensatory mitigation projects (i.e., the amount, type
and location) and does not address compensatory mitigation for all of the impacts identified in
the DEIS. Like the mitigation statement included in the permit application, the public notice for
the permit does not include the types of information discussed in 40 C.F.R. § 230.94(b)(1).

PN POA-2017-00271 states that PLP has proposed mitigation measures to avoid, minimize, and
compensate for impacts to waters of the United States in DEIS Chapter 5 and Appendix M.
Appendix M contains the applicant’s draft conceptual Compensatory Mitigation Plan (CMP).
The CMP provides summary information regarding the compensatory mitigation regulations, the
potential impacts, and potentially affected watersheds. It states that PLP proposes to compensate
for 3,524 acres of direct permanent losses of waters of the United States. It also states that “PLPs
compensatory mitigation approach will focus on opportunities that benefit water quality and fish
and their habitat. While the intent is to seek such opportunities within the watershed, if
opportunities are not available PLP will reach for similar opportunities outside the watershed.”
The CMP does not include any proposed compensatory mitigation projects or information
regarding type and location of compensatory mitigation under consideration. It states that “[t]his
CMP will be amended in the future to include proposed mitigation plans.” The DEIS states that
“[s]pecific mitigation conditions would be determined following completion of the
environmental review and would be inciuded in the ROD for any permit that may be issued.”!*
¢ Recommendation: The Corps should provide an opportunity for meaningful public
comment on a CMP that includes a level of detail “commensurate with the scope and
scale of the impacts” as well as the “amount, type, and location” of compensation they
could potentially provide. Alternatively, the Corps should further explain why,
considering the scope and scale of the impacts associated with the proposed project, the
CMP contains the level of detail and information required by the public notice
regulations at 40 C.F.R. § 230.94(b)(1). In addition, the Corps should explain why the
information included in the public notice provided the public or other federal agencies
with an opportunity to provide meaningful comment or recommendations on the
proposed mitigation as contemplated by the regulations. The Corps should further explain
why the CMP complies with the requirements under Section 404 discussed above or the
NEPA requirements that mitigation measures be discussed in the EIS sections on
alternatives and environmental consequences.'®! This is particularly important in light of
the significance and complexity of the discharge activities associated with this project.

Comment: The Guidelines identify that “[c]Jompensatory mitigation requirements must be
commensurate with the amount and type of impact that is associated with a particular DA
permit.”’%? They also specify that “the amount of required compensatory mitigation must be, to
the extent practicable, sufficient to replace lost aquatic resource functions.”'%>

160 DEIS 5-23,

161 40 C.E.R. § 1502.14(f) and § 1502.16¢h).
162 40 C.F.R. § 230.93(a)(1).

163 40 C.E.R. § 230.93(1)(1).
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The CMP indicates that PLP proposes to compensate for 3,524 acres of direct permanent losses
of waters of the United States. As discussed above in Section V, the DEIS may not have
accounted for and characterized all of the potential direct and secondary/indirect impacts of the
discharges of dredged or fill material. In addition, the CMP does not address potential
compensatory mitigation for the other impacts acknowledged in the DEIS: the direct impacts to
over 80 linear miles of streams, the temporary impacts to 510 acres of wetlands and other waters,
and the more than 2,800 acres of secondary/indirect impacts to wetlands, streams and other
aquatic resources.

e Recommendation: PLP’s revised CMP should explain how the amount of compensation
reflects the amount necessary to meet applicable requirements for the full scope of direct
and secondary/indirect impacts of the discharge of dredge and fill material (see Section
V). This information is particularly important in light of the significance and complexity
of the discharge activities associated with this project.

Comment: The factual determinations underlying the Corps’ Guidelines compliance involves a
determination of “the nature and degree of effect that the proposed discharge will have, both
individually and cumulatively, on the structure and function of the aquatic ecosystem and
organisms.”'®* “Compensatory mitigation requirements must be commensurate with the amount
and type of impact™'® identified and “sufficient to replace lost aquatic resource functions.”!®
The Guidelines state that where functional assessments are available (as they are here), they
should be used to determine the amount of compensation that would be sufficient to offset the
authorized impacts.'®’ Functional assessments provide a mechanism to quantify the extent of
functional loss (debits) and functional gain (credits). Debits represent the loss of function at the
impact site, while credits represent the accrual or attainment of aquatic functions at a
compensatory mitigation site.

The Corps Alaska District has a Credit Debit Methodology that uses function or condition data to
quantify the functional losses or gains between the current and proposed future condition. These
functional deltas are used to calculate debits and credits, as recommended by the regulations.

As discussed in Section V.B., data was collecled that could support development of a functional
assessment to identify the amount of functional losses resulting from impacts to wetlands and
other aquatic resourced and inform compensatory mitigation decisions. However, this data was
not used in the DEIS. As discussed in Section V.C., additional information and analysis is
needed to identify the amount of losses specifically associated with fish-related functions. This
information and analysis are critical to informing decisions regarding the appropriate type and
amount of compensation necessary to offset impacts to fish and fish habitat.
¢ Recommendation: The Corps should use available data that was collected to support
aquatic resource functional assessments and supplement that data where necessary,
particularly to identify the amount of losses associated with fish-related functions and use
this information to inform decisions regarding the appropriate type and amount of
compensatory mitigation necessary to offset the expected functional losses from the

164 40 C.IF.R Section 23001 1 (e).

165 40 C.F.R. § 230.93(a)(1).

186 40 C.F.R. § 230.93(N(1).

167 40 C.F.R. § 230.93(f)(1) and 73 FR 19633 (2008).
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proposed Pebble Project. These analytical steps are particularly important in light of the
significance and complexity of the discharge activities associated with this project.

X. Conclusions

The EPA has concerns regarding the extent and magnitude of the substantial proposed impacts to
streams, wetlands, and other aquatic resources that may result, particularly in light of the
important role these resources play in supporting the region’s valuable fishery resources.
Pursuant to the field level procedures outlined in Part IV, paragraph 3(a) of the 1992
Memorandum of Agreement (MOA) between EPA and the Department of the Army regarding
CWA Section 404(q), Region 10 finds that this project as described in the PN may have
substantial and unacceptable adverse impacts on fisheries resources in the project area
watersheds, which are aquatic resources of national importance.

The EPA recognizes that the standard set out in the MOA is similar to the Section 404(c)
standard. However, Region 10’s decision to utilize the coordination procedures under the MOA
is not a decision regarding its Section 404(c) action and should not be interpreted as such. The
EPA has not made a decision regarding whether to withdraw the 2014 Proposed Determination
or leave it in place. Region 10 is coordinating under the MOA at this time to ensure that the EPA
can continue to work with the Corps to address concerns raised during the permitting process.
The EPA looks forward to continuing to work closely with the Corps on further development of
the EIS and other supporting analyses related to this PN,
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Department of the Interior Correspondence with the US Army Corps of Engineers

Department
of the

Interior

1. June 29 2018 letter from DOI-BIA to Army Corps on NEPA scoping
2. July 1, 2019 letter from DOI to Army Corps on Draft EIS

Excerpts from Correspondence

Pebble poses significant risk to the Bristol Bay salmon fishery

The DOl is concerned that developing an open pit mine and associated infrastructure at

the headwaters of critical salmon habitat could cause permanent, adverse impacts to View Excerpt )
the ecologically and economically important Bristol Bay watershed, its world-class at pg. 2-9
fisheries, and the commercial, recreational, and subsistence users who depend on them.

See also, examples on pages 2-9_

Significant deficiencies with the salmon impact analysis

The DEIS, as prepared, does not follow NEPA requirements and conventions for data
inclusion or analysis for an activity of this scope and scale. The DEIS precludes
meaningful analysis . . ..

View Excerpt )
at pg. 2-7

the DEIS does not fully discuss the potential impacts of the proposed mining activityon ., Excerpt
DOI-managed resources and lacks a number of important analyses that are necessary to at pg. 2-13
adequately assess the project.

The DEIS does not acknowledge the importance of the Bristol Bay river system in
supporting roughly half of the world’s sockeye salmon population, and potential impacts View Excerpt )
to these fishery resources are underestimated. at pg. 2-9

See also, examples on pages 2-18  2.22

Remedies to bring the Corps’ process back on track

Due to the substantial deficiencies and data gaps identified in the document and as a View Excerpt
department with multiple cooperating agencies, the DOl recommends that the USACE

at pg. 2-7
prepare a revised or supplemental DEIS. Pg

See also, examples on pages 2-9
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United States Department of the Interior
OFFICE OF THE SECRETARY

Office of Environmental Policy and Compliance
1689 C Street, Suite 119
Anchorage, Alaska 99501-5126

VIA ELECTRONIC MAIL, NO HARD COPY TO FOLLOW

9043.1 July 1, 2019
ER 19/0074
PEP/ANC

Mr. Shane McCoy

Program Manager, Regulatory Division

U.S. Army Corps of Engineers, Alaska District
645 G Street

Suite 100-921

Anchorage, AK 99501

Subject: Draft Environmental Impact Statement for Pebble Limited Partnership’s Proposed
Pebble Mine Project, Alaska

Dear Mr. McCoy:

The U.S. Department of the Interior (DOI) has reviewed the U.S. Army Corps of Engineers’
(USACE) Draft Environmental Impact Statement (DEIS) on the proposed Pebble Mine Project
(project). The DOI appreciates the opportunity to provide comments and recommendations,
which are submitted in accordance with the Endangered Species Act (16 U.S.C. 1531-1544;
ESA), Marine Mammal Protection Act (16 U.S.C. 1361-1407), Migratory Bird Treaty Act (16
U.S.C. 703-712), Bald and Golden Eagle Protection Act (16 U.S.C. 668-668c), Clean Water Act
(33 U.S.C. 1344), Fish and Wildlife Coordination Act (16 U.S.C. 661-667¢), Alaska National
Interest Lands Conservation Act (16 U.S.C. 3101-3233), National Invasive Species Act (16
U.S.C. 4701 et seq.), National Park Service Organic Act (16 U.S.C. § 1 et seq.), Outer
Continental Shelf Lands Act (43 U.S.C. 1331 — 1356), and National Environmental Policy Act
(42 U.S.C. 4321 et seq.; NEPA) with implementing regulations.

The DOI’s U.S. Fish and Wildlife Service (FWS), National Park Service (NPS), and Bureau of
Safety and Environmental Enforcement (BSEE) are participating as cooperating agencies for this
project. We appreciate the opportunity for the FWS, NPS, and BSEE to serve as cooperators.
However, we must note that, despite being cooperators, they were only provided certain sections
of the Administrative DEIS to review as it was prepared and were not able to access the entire
document until after it was released for public comment. As planning for this project progresses,
the bureaus look forward to working more closely with the USACE to address the concerns and
recommendations noted below and in the attached enclosures.
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Background

The Pebble Limited Partnership proposes to develop an open-pit surface mine, along with
associated infrastructure, at the Pebble copper-gold-molybdenum porphyry deposit (Pebble
Deposit), located in the Iliamna region of southwest Alaska and within the Bristol Bay
watershed, approximately 200 miles southwest of Anchorage and 60 miles west of Cook Inlet.
The Pebble Deposit is located at the headwaters of the South Fork Koktuli River, the North Fork
Koktuli River, and Upper Talarik Creek, tributaries to the Nushagak and Kvichak Rivers which
flow into Bristol Bay. The closest communities are the villages of Iliamna, Newhalen, and
Nondalton, each approximately 17 miles from the Pebble Deposit.

The proposed project would consist of four primary project elements: 1) a mine site, 2) a
transportation corridor, 3) a marine port, and 4) a natural gas pipeline. Additional details of
these four primary project components include:

1. The mine site would include construction of an open pit, a tailings storage facility, a low
grade ore stockpile, overburden stockpiles, material sites, water management ponds,
milling and processing facilities, and supporting infrastructure such as a power plant,
water treatment plants, camp facilities, and storage facilities.

2. The 83-mile transportation corridor would connect the mine site to a year-round port
constructed for the project. The transportation corridor would have three main
components: a private, double-lane road extending 30 miles south from the mine site to a
ferry terminal on the north shore of Iliamna Lake; an ice-breaking ferry to transport
materials, equipment, and concentrate 18 miles across Iliamna Lake to another ferry
terminal on the south shore near the village of Kokhanok; and a private, double-lane road
extending 35 miles southeast from the South Ferry Terminal to the selected port on Cook
Inlet. There is also a road-only alternative under consideration that would not use an ice-
breaking ferry to cross Lake Iliamna, but instead would route a road north of the lake and
continue to the mine site.

3. A port would be constructed either near the mouth of Amakdedori Creek (Amakdedori
Port) or at Diamond Point (Diamond Point Port) in Kamishak Bay and would include
shore-based and marine facilities for the shipment of concentrate, freight, and fuel for the
project. Other port facilities would include fuel storage and transfer facilities, power
generation and distribution facilities, maintenance facilities, employee accommodations,
and offices. Off-shore lightering locations would be used to transfer fuel and concentrate
from large vessels to smaller vessels.

4. The approximately 188-mile natural gas pipeline would start on the Kenai Peninsula,
cross Cook Inlet, and terminate at the mine site, with compressor stations located near
Anchor Point and the Amakdedori Port. The 12-inch pipeline would follow the
transportation corridor from the port to the mine site, crossing Iliamna Lake on the lake
bed or following the north road on the road-only alternative.
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General Comments

In our review of the DEIS, we identified several substantial deficiencies and areas for
improvement, which are identified below. More specifically, the DEIS does not fully analyze
and disclose potential effects to DOI-managed resources in many sections throughout the
document. We offer recommendations, clarifications, and corrections that would address these
issues. Please see the attached enclosures for detailed and complete comments,
recommendations, and references to support a more robust impact analysis in the DEIS. To
strengthen the document and its analyses, we also recommend the USACE more effectively and
directly address prior comments submitted by the NPS and FWS. For example, responses to
previous comments often cited conclusions from other sections of the DEIS to resolve concerns,
but these citations did not sufficiently address the issues that were originally raised.

The DEIS, as prepared, does not follow NEPA requirements and conventions for data inclusion
or analysis for an activity of this scope and scale. The DEIS precludes meaningful analysis (40
CFR 1502.9(a))." It also lacks an index for cross-referencing (required by 40 CFR 1502.10(j))
and a robust discussion of cumulative effects (40 CFR 1502.10(g); 40 CFR 1502.16; 40 CFR
1508.7; 40 CFR 1508.25), including other "past, present, and reasonably foreseeable actions" (40
CFR 1508.7 and 1508.8).

Due to the substantial deficiencies and data gaps identified in the document and as a department
with multiple cooperating agencies, the DOI recommends that the USACE prepare a revised or
supplemental DEIS. We suggest the supplemental DEIS incorporate an index to facilitate public
review, so that potential impacts are adequately disclosed to the public and also to aid agency
reviewers. We also recommend that the DEIS include a more robust discussion of cumulative
effects and additional past, present, and reasonably foreseeable actions. We welcome the
opportunity to work with the USACE to improve these analyses.

Subsistence

Subsistence resources and continuation of subsistence practices are extremely important to the
subsistence communities in the vicinity of lands managed by our bureaus. The subsistence
sections in the DEIS do not properly portray important considerations for subsistence activities
by Alaskans. The analysis is insufficient and does not fully disclose potential impacts to
subsistence resources and the communities that depend on them.

1 81502.9 Draft, final, and supplemental statements.

Except for proposals for legislation as provided in §1506.8 environmental impact statements shall be prepared in
two stages and may be supplemented.

(a) Draft environmental impact statements shall be prepared in accordance with the scope decided upon in the
scoping process. The lead agency shall work with the cooperating agencies and shall obtain comments as required
in part 1503 of this chapter. The draft statement must fulfill and satisfy to the fullest extent possible the
requirements established for final statements in section 102(2)(C) of the Act. If a draft statement is so inadequate as
to preclude meaningful analysis, the agency shall prepare and circulate a revised draft of the appropriate portion.
The agency shall make every effort to disclose and discuss at appropriate points in the draft statement all major
points of view on the environmental impacts of the alternatives including the proposed action.
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For example, the document states subsistence is a chosen lifestyle, rather than acknowledging
subsistence is an integral component of local cultures. The analysis assumes that subsistence
locations are readily interchangeable if impacts displace subsistence activities from traditional
areas. Displacement could occur through physical displacement (development of infrastructure),
visual impacts (change in setting or sense of place), or from real or perceived contamination of
resources. The document only minimally acknowledges the potential causes of displacement of
subsistence users and does not acknowledge or analyze the potential for displacement due to
actual contamination of resources, particularly due to fugitive dust and potential impacts to water
quality. The DEIS fails to consider the total direct and indirect effects of the actions on
subsistence. For example, the combination of the impacts on water quality and thermal regimes
could have a substantial impact to fish species availability and distribution. Water quality,
chemistry, and temperature are extremely relevant to impacts on subsistence fisheries resources.

We recommend working with NPS and FWS to more robustly incorporate important Alaska
subsistence constructs to fully analyze and disclose potential impacts to subsistence resources
and communities in the supplemental DEIS.

Fish and Wildlife Resources

The DOI’s trust resources include natural resources that we have been entrusted to protect for the
benefit of the American people; these resources include federally-listed threatened and
endangered species and their designated critical habitats, migratory birds, bald and golden
eagles, certain marine mammals, interjurisdictional fish, and the habitats upon which they
depend. The Bristol Bay watershed, including the Nushagak and Kvichak Rivers, supports all
five species of Pacific salmon (King, Sockeye, Coho, Pink, and Chum), and several other
commercially, recreationally, and ecologically important fish species. The Bristol Bay
watershed is also home to brown bear, black bear, moose, caribou, wolves, waterfowl, and many
other species of mammals and birds (Brna and Verbrugge 2013). Federally-threatened northern
sea otters and Steller’s eiders occur in the waters of Cook Inlet, including Kamishak Bay (where
they occur in relatively high abundance). Bald eagles nest and feed along the coast and along all
of the major salmon spawning rivers in the Bristol Bay and Cook Inlet regions. A relatively high
number of golden eagles are also found throughout the mine site and transportation corridor.
Migratory birds, including waterfowl, shorebirds, and land birds, are abundant throughout the
potentially affected area of the proposed project.

Responding to local concerns, the U.S. Environmental Protection Agency published the Bristol
Bay Watershed Assessment (USEPA 2014), a rigorous, peer-reviewed, scientific document
designed to understand Bristol Bay’s resources and evaluate the impacts development of a large-
scale mine would have on fisheries in the area. According to the USEPA assessment, the Bristol
Bay watershed “supports the largest sockeye salmon fishery in the world, is home to 25 federally
recognized tribal governments, and contains significant mineral resources. The potential for
large-scale mining activities in the watershed has raised concerns about the impact of mining on
the sustainability of Bristol Bay’s world-class commercial, recreational, and subsistence fisheries
and the future of Alaska Native tribes in the watershed, who have maintained a salmon-based
culture and subsistence-based way of life for at least 4,000 years (USEPA 2014).” The
watershed assessment concluded that destruction of streams and wetlands, along with water
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withdrawals from a hypothetical mine, would result in the decline of local populations of
salmonids (USEPA 2014).

The DOI is concerned that developing an open pit mine and associated infrastructure at the
headwaters of critical salmon habitat could cause permanent, adverse impacts to the ecologically
and economically important Bristol Bay watershed, its world-class fisheries, and the commercial,
recreational, and subsistence users who depend on them. ‘The DEIS does not acknowledge the
importance of the Bristol Bay river system in supporting roughly half of the world’s sockeye
salmon population, and potential impacts to these fishery resources are underestimated. We
recommend that the USACE incorporate the USEPA assessment into the discussion of the
project’s potential impacts on the Bristol Bay fish resources in the supplemental DEIS.

Because activities associated with the proposed project are expected to occur over an
approximately 25-year period, the DOI recommends including a discussion of predicted
environmental changes over that timeframe in the DEIS. For example, warming trends in the
region are well documented; additional alterations of natural temperature regimes would likely
further stress fish populations, alter distribution, and decrease abundance and availability of fish
for recreation and subsistence uses.

Further, contaminants, including selenium, may pose substantial risks to aquatic life and
subsistence resources and has the potential to decrease fish populations and limit the availability
of fish resources for subsistence and recreation purposes, possibly for generations. Water quality
changes that could occur due to proposed development are estimated to change natural water
quality concentrations, sometimes by orders of magnitudes. This could have effects on salmonid
homing ability and long-term productivity, yet these effects are not evaluated, nor are cumulative
effects fully analyzed. Prior comments and references submitted by the NPS and FWS on this
topic provide specific context. The DOI recommends that these comments be used to more
effectively address this issue, particularly regarding Section 4.24 Fish Values and Section 4.9
Subsistence.

At the time the DEIS was released, the USACE had not engaged the FWS in consultation
pursuant to section 7 of the ESA. Therefore, discussions of the ESA compliance are preliminary
in nature. While the FWS conducted a cursory review of the draft biological assessment as part
of their NEPA review of the DEIS (see Enclosure 1), their comments should not be misconstrued
as a thorough review of the biological assessment or as meeting consultation or compliance
requirements.

Moreover, we recommend the USACE revisit the analysis in the DEIS and the draft biological
assessment for federally-listed northern sea otters and their designated critical habitat. The
information presented in these documents inadequately analyzes and significantly minimizes the
potential effects the project may have on northern sea otters and their designated critical habitat.
Based upon the available information, the DOI does not agree with the conclusions drawn in the
draft biological assessment for sea otters and sea otter critical habitat. We encourage the
USACE to engage the FWS in consultation pursuant to section 7 of the ESA, in order to discuss
the necessary analysis. FWS is available to assist the USACE in meeting the joint
responsibilities under the ESA.
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Additional comments provided in the enclosures of this letter cite numerous peer-reviewed
resources that can be used to strengthen the analyses in the DEIS. The DOI has bureau staff with
substantial expertise in this area who can work with USACE to fully address the underlying
fisheries analysis and the subsequent evaluation of potential impacts to subsistence resources,
subsistence communities, recreation resources, and many recreation entities (commercial
recreation, Alaska residents, and independent non-resident recreation).

Aesthetics and Recreation

The impact analysis in the DEIS for visual resources/aesthetic values is incomplete and does not
include an analysis of the light diffusion of the mine site and proposed transportation routes or
efforts to mitigate the light diffusion. In particular, a more complete analysis would include a
lighting plan and consideration of light impacts from key observation points located/analyzed in
Lake Clark National Park and Preserve. To more completely estimate night sky impacts, NPS
conducted an analysis of potential impacts in the vicinity of Lake Clark National Park and
Preserve and Katmai National Park and Preserve. This analysis evaluated four scenarios
contrasting potential impacts from lights—with and without shielding and with and without snow
cover. The NPS will provide this report and associated map to the USACE under separate cover.
Because there is minimal artificial lighting in the region, the night sky is essentially unaffected at
this time. The potential effects of the proposed mine lighting would substantially change the
nighttime viewsheds within both parks.

We also offer recommendations to better estimate impacts to these resources in Enclosure 2. Our
comments include an analysis of potential impacts to night skies in the vicinity of the proposed
project area, and NPS is happy to work with the USACE to more fully incorporate potential
impacts to visual resources, including night skies.

Additionally, the potential decrease in recreation use due to aesthetic impacts has been
overlooked. Guided fishing and hunting, sport hunting and fishing, as well as the previously
mentioned subsistence uses could be substantially displaced due to effects on visual resources in
the area. Scenic resources, hunting and fishing opportunities are the primary draws for
recreation in this area. Development of roads, port facilities, and substantial infrastructure
associated with the mine site would alter scenic resources in the area, potentially displacing
recreation users. We recommend working with NPS to resolve these issues and discuss
responses to prior comments submitted on this topic.

Spills and Contamination

The analysis of spill risks and potential impacts needs to be bolstered considerably. The DEIS
failed to adequately assess the risk of spills and contamination, and it does not convey the
magnitude of the threats posed by reasonably foreseeable incidents, which could occur during
construction and mine site operations. Various mine-related activities, including transportation,
port, and lightering operations, could potentially result in diesel fuel spills from fuel tanker truck
rollovers, marine tanker vessel collisions, ferry incidents, and fuel storage tanks/tank farms
operations; these activities could also potentially lead to concentrate slurry spills, spills
associated with the transport and lightering of copper-gold concentrate, and the release of
tailings. Such incidents could have significant impacts to marine, coastal, and terrestrial
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resources. For more extensive comments and recommendations, please see the attached
enclosures.

We recommend the USACE revisit the analysis conducted for Section 4.27 Spill Risk in the
DEIS. The scenarios analyzed in the section do not fully disclose the potential effects of the
proposed project. The limited spill scenarios and the analysis on the effects on the natural,
economic, and cultural values of multiple downstream natural resources, particularly salmon, is
not well supported with data. The impacts of spills are minimized or dismissed as not being
“measurable,” but no measurement types or measurable variability (as would be generated in a
power analysis or detection limits) are given. Considering the absence of specific, measurable
criteria regarding effects, the conclusions presented in the DEIS that there would be “no
measurable effects” are unsupported and do not allow the public, USACE, DOI, or other
regulatory agencies to evaluate the consequences of any spill scenario or distinguish among
alternatives.

The DEIS does not fully consider the potential for contamination due to fugitive dust from the
mine site, transportation corridors, and during transfers for water-based shipping. Enclosed
containers for transport of products is an accepted standard to reduce fugitive dust propagation.
Assuming enclosed containers would be used, most of the contaminant-bearing fugitive dusts
would likely be dispersed via vehicles tracking onto road surfaces. Mitigation measures to
reduce fugitive dust would include year-round vehicle washing stations at the exit of the mine
site, strong dust palliatives, and bag house containment for concentrate loading and unloading
facilities. We recommend monitoring soils, vegetation, and water quality in the vicinity of the
mine site, transportation corridors, and transfer facilities. We have provided numerous peer-
reviewed references to strengthen the analysis in Enclosure 2 and have bureau staff with
substantial expertise in this area.

The DEIS would also benefit from an analysis of the full range of consequences from potential
spills or inadvertent releases at the mine site and along the transportation routes. Although
potential effects may be readily dispersed or diluted, contamination has the potential to affect the
marine environment as well as associated terrestrial wildlife, whether the contamination source is
incremental deposition of fugitive dust over time or from a low probability, but high
consequence event, such as a concentrate release in the freshwater Iliamna Lake or in the marine
environment. Clams and other bivalves can accumulate toxins, particularly metals and
petroleum compounds. Animals that feed on them, including brown bears in Lake Clark
National Park and Preserve, could be exposed to these toxins via bivalve prey that were
contaminated from spills, inadvertent releases, or fugitive dust from the mine or transportation
sites. For these reasons, we believe the potential for incremental impacts to bears and other
terrestrial species, as well as marine species is also high. While the potential for a large-scale
spill may be low, the consequences would be high. We recommend disclosing the full range of
potential effects in the supplemental DEIS.

Pipeline

Although the DEIS contained information regarding the potential environmental effects of
placing a pipeline in Cook Inlet, it does not include the detailed hazards data that Pebble Limited
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Partnership is still in the process of collecting to ensure that the proposed corridor has no
unanticipated risks that would affect the pipeline's safe operation. The DOI does not expect this
additional data to appreciably change the assessment in the DEIS; however, if the data does alter
the analysis after the current comment period closes, the public would have a limited opportunity
to comment on a revised assessment. As a cooperator, BSEE will continue its review of the
proposed pipeline corridor and assess potential hazards prior to approving a right-of-way permit
for the pipeline.

Invasive Species

While the DEIS discusses the current state of invasive species in the project area, it does not
adequately address potential impacts from the reasonably foreseeable introduction of invasive
species nor how they would be detected and remediated. Invasive species are among the greatest
threats to native biodiversity, and Alaska is particularly vulnerable to the expansion of invasive
species because of rapidly changing habitat caused by shifting weather conditions, altered
hydrologic regimes, and increasing urban and natural resource development. We recommend the
DEIS analyze the potential introduction of invasive species during construction and shipping
activities, as well as incorporate prevention, early detection, and remediation plans for invasive
species in the supplemental DEIS. Additional specific recommendations are provided in
Enclosures 1 and 2.

Cumulative Impacts

The cumulative effects analysis in the DEIS is incomplete. We recommend the USACE conduct
additional analysis to assess cumulative environmental impacts that could reasonably be
expected to occur following development of the described mine plan, including full buildout of
the Pebble Deposit in the reasonable and foreseeable future and development of additional
mining claims in the region that would become economically feasible if infrastructure for the
proposed project, including port facilities and a road system, is constructed.

The DEIS takes the view that the elimination and degradation of salmon habitat will have
incremental and linear (yet undetectable) effects on salmon populations, but collapses and
extirpation of salmon populations from both coasts of the U.S. (and around the world) have
shown that habitat loss and degradation from multiple sources can add up in ways that eventually
lead to the demise of productive, self-sustaining salmon populations (Nehlsen et al. 1991,
Lichatowich 1999, Montgomery 2003). The need for a thorough assessment of cumulative
impacts from past, present, and reasonably foreseeable future actions is particularly acute given
that the Nushagak and Kvichak watersheds are integral components of one of the world’s few
remaining wild-salmon-based ecosystems and major contributors to the world’s largest wild
salmon fishery. These fisheries are also vitally important for subsistence users and provide
recreational opportunities for park visitors.

Mitigation, Management, and Reclamation

We recommend the USACE (and/or the applicant) fully develop the proposed mitigation,
management, and reclamation plans currently referenced in the DEIS and then re-analyze the
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project’s impacts on area resources. The public, the USACE, and resource agencies cannot fully
evaluate the proposed project’s impacts without knowledge of specific details included in these
plans. Please note that the Council on Environmental Quality’s NEPA Regulations and
Appropriate Use of Mitigation Memo (40 CFR 1502.16(h), CEQ 2011) states an EIS must
contain an analysis of environmental consequences of the action, alternatives, and the means to
mitigate adverse environmental effects. We have included recommended habitat mitigation
measures in Enclosure 3 for USACE use and request the opportunity to review mitigation,
management, and reclamation plans as they are developed.

In summary, the DEIS does not fully discuss the potential impacts of the proposed mining
activity on DOI-managed resources and lacks a number of important analyses that are necessary
to adequately assess the project. Therefore, we recommend that the USACE prepare a revised or
supplemental DEIS to resolve the significant gaps in the current document. The FWS, NPS, and
BSEE look forward to working with the USACE on improving this important analysis.

Thank you again for the opportunity to collaborate and provide comments on this project. If you
have any questions regarding FWS comments, please contact Douglass Cooper, Ecological
Services Branch Chief, (907-271-1467 or douglass_cooper@fws.gov) or Catherine Yeargan,
Senior Fish and Wildlife Biologist, (907-271-2066 or catherine yeargan@fws.gov). For
questions regarding NPS comments, please contact Joan Kluwe, Environmental Protection
Specialist, at joan kluwe@nps.gov or 907-644-3535. For comments pertaining to the BSEE,
please contact John McCall, Engineer, at 907-334-5308 or john.mccall@bsee.gov.

Sincerely,

Philip Johnson
Regional Environmental Officer — Alaska

Enclosure 1: U.S. Fish and Wildlife Service Public Comment Review, Pebble Limited Partnership
Draft Environmental Impact Statement

Enclosure 2: National Park Service Comments on Pebble Draft EIS

Enclosure 3: U.S. Fish and Wildlife Service Recommended Mitigation Measures for Inclusion in
the Pebble Limited Partnership Draft Environmental Impact Statement and Management Plans
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Enclosure 1: U.S. Fish and Wildlife Service Public Comment Review, Pebble Limited
Partnership Draft Environmental Impact Statement

General Comments and Recommendations

The U.S. Fish and Wildlife Service (Service) offers the following comments on the U.S. Army
Corps of Engineers’ (USACE) Draft Environmental Impact Statement (DEIS) for the Pebble
Limited Partnership’s (PLP) proposed development of an open-pit surface mine, along with
associated infrastructure, at the Pebble copper-gold-molybdenum porphyry deposit (Pebble
Deposit), located in the Iliamna region of southwest Alaska and within the Bristol Bay
watershed.

After thorough review, we believe the DEIS has major outstanding issues related to an
overreliance on qualitative, subjective, and unsupported conclusions. There are also instances
where the USACE failed to conduct or include important analyses and where effects are
minimized or dismissed as not being “measurable” without providing the measurement types or
measurable variability used. Based on these identified deficiencies, the DEIS is so inadequate
that it precludes meaningful analysis 40 CFR 1502.9(a))!'l. The Service recommends the
USACE develop a revised DEIS that expands the scope and detail of the environmental analysis
conducted to ensure the public, the USACE, the Service, and other regulatory agencies are fully
informed of the potential impacts of the proposed project and are able to evaluate and compare
the proposed alternatives. Specifically, the Service recommends the USACE prepare and
circulate revised analysis on the following sections: Spill Risk, Fishery Resources, and
Threatened and Endangered Species.

Whenever possible, our comments are quantitative and specific (e.g., incorporate a relevant data
set or more recent report into an analysis, run a specific spill scenario, etc.). However, in many
instances the general nature of the inadequate or incomplete analysis contained in the DEIS
resulted in us only being able to provide qualitative comments. Below, we provide comments
and recommendations that are solution focused and intended to improve the overall
environmental analysis of the proposed project.

DEIS Format and Structure
e The DEIS, as prepared, does not follow the National Environmental Policy Act (NEPA)

requirements and conventions for data inclusion or analysis for an activity of this scope
and scale. The DEIS lacks an index for cross-referencing (required by 40 CFR

1 81502.9 Draft, final, and supplemental statements.

Except for proposals for legislation as provided in §1506.8 environmental impact statements shall be prepared in
two stages and may be supplemented.

(a) Draft environmental impact statements shall be prepared in accordance with the scope decided upon in the
scoping process. The lead agency shall work with the cooperating agencies and shall obtain comments as required in
part 1503 of this chapter. The draft statement must fulfill and satisfy to the fullest extent possible the requirements
established for final statements in section 102(2)(C) of the Act. If a draft statement is so inadequate as to preclude
meaningful analysis, the agency shall prepare and circulate a revised draft of the appropriate portion. The agency
shall make every effort to disclose and discuss at appropriate points in the draft statement all major points of view
on the environmental impacts of the alternatives including the proposed action.
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1502.10(j)) and a robust discussion of cumulative effects (40 CFR 1502.10(g); 40 CFR
1502.16; 40 CFR 1508.7; 40 CFR 1508.25), including "irreversible and irretrievable
commitment of resources" and other "past, present, and reasonably foreseeable actions"
(40 CFR 1508.7 and 1508.8). The Service recommends including an index and a more
robust discussion of cumulative effects and additional past, present, and reasonably
foreseeable actions in the DEIS.

e An analysis of the incremental impacts of the proposed action is missing. Direct and
indirect effects are stated in each resource section, but the analysis of overlapping effects
is missing. The Service recommends adding a summary of project related effects to the
end of each resource section listed in Chapter 4, or adding a summary to the beginning of
each Cumulative Effects section. According to 40 CFR 1508.7, a cumulative impact
includes the incremental impacts of the action (this is the overlap of direct and indirect
impacts) together with the effects of other reasonable and foreseeable actions. Table
4.23-3, for example, states the effects associated with the three parts of the project (the
mine, pipeline, and transportation corridor), but does not state the cumulative effects of
direct and indirect impacts upon the resource. According to the NEPA regulations,
"Cumulative impacts can result from individually minor but collectively significant
actions taking place over a period of time" (40 CFR 1508.7). We recommend the DEIS
include a summary of project related effects for each chapter, such as found in the
wildlife chapter.

DEIS Analysis of Biological Impacts

e The DEIS does not adequately address the project’s potential impacts on the Bristol Bay
commercial, recreational, and subsistence salmon fishery. We recommend the USACE
revisit the analysis for the project’s impacts to the fishery and fish resources, and
incorporate additional information and analysis into Chapter 4.24 Fish Values and
Chapter 4.27 Spill Risk. The U. S. Environmental Protection Agency’s Bristol Bay
Watershed Assessment (Watershed Assessment) (USEPA 2014) was developed to
provide information on the potential impacts that a proposed surface mine and associated
infrastructure may have on area fish and wildlife resources; the USACE should
incorporate this assessment into the discussion of the project’s potential impacts on the
Bristol Bay fishery and fish resources.

o The DEIS should analyze the cumulative effects on biological resources (such as fish and
wildlife) caused byl) incremental impacts on physical resources (such as soil, water, air,
and vegetation), 2) changes in flow regime and changes in water temperature, and 3)
human disturbance, noise, degradation of habitat, and potential contamination.
Cumulative effects from incremental impacts associated with the proposed action could
result in loss of habitat and displacement of fish and wildlife, including injury and
mortality that would be irretrievable. According to the NEPA regulations (40 CFR
1502.16), the environmental consequences section should include a discussion of the loss
of these resources. In addition, the incremental impacts of the action should be analyzed
with the impacts for existing and reasonably foreseeable future actions.

e The reasonably foreseeable future action for the Pebble Mine buildout scenario analyzed
55 percent of the resource, but did not analyze the cumulative effects of additional
dewatering in the project area. Similarly, not all of the infrastructure that would be
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associated with complete build out was considered, as stated on Page 4.1-8. A similar
expansion concept was analyzed as Pebble 6.5 in the Watershed Assessment (USEPA
2014). We suggest summarizing analysis from the Watershed Assessment in this section
of a revised DEIS.

Finally, because activities associated with the proposed project are expected to occur over an
approximately 25-year period, the Service recommends including additional discussion of ways
predicted changes in environmental conditions over that timeframe could alter human use,
wildlife resources, and vegetation in the project area. This discussion is an important component
of analyzing the project’s cumulative effects.

Invasive Species Comments and Recommendations

The DEIS does not adequately address potential impacts that could occur through the
introduction of invasive species, or how invasive species would be detected and remediated,
through all aspects of the project. Invasive species are one of the greatest threats to native
biodiversity and are a significant driver of native species loss worldwide. Alaska is particularly
vulnerable to the expansion of invasive species because of rapidly changing habitat caused by
shifting weather conditions, altered hydrologic regimes, and increasing urban and natural
resource development.

The DEIS does not address how operations would include prevention, early detection (surveys),
and rapid treatment response in the event invasive species are introduced as a result of project
activities. We recommend adding additional details about the potential introduction of invasive
species during construction and shipping activities, along with prevention, early detection, and
remediation plans for invasive species. We recommend these plans address:

e The potential introduction of invasive terrestrial plants. Additional information about
certified weed-free gravel and supplies for road corridor construction (hay bales, wattles,
blankets) and pipeline construction should be discussed.

e The threat and prevention of introduced submerged aquatic vegetation (e.g., Elodea) and
the transfer of aquatic plants from other infested waterbodies in the state.

e The potential introduction of invasive terrestrial invertebrates that may be brought in on
construction supplies and equipment and how their transfer would be prevented.

e The prevention of and response to the introduction of invasive terrestrial vertebrates (e.g.,
rodents). Rats and mice have significant impacts on native birds and mammals when
introduced into an area. The project site is immediately adjacent to multiple islands
managed by the Alaska Maritime National Wildlife Refuge to sustain seabirds. The
project could pose a risk for the introduction of rodents through normal operation of
marine vessels, or in the event a vessel becomes adrift and stranded on the mainland or
on an island. One example of important seabird habitat in the area is the Barren Islands,
islands on the south end of the Kenai Peninsula.

e The potential for the introduction of marine invasive species.

e The impacts of various invasive species treatments methods such as, but not limited to,
herbicides or rodenticides.
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Invasive species are the second greatest driver, behind habitat loss, of human-caused extinctions
(Grosholz 2005; Sax & Gaines 2008). Wildlife could be directly and indirectly affected by the
spread of terrestrial and marine invasive species (i.e., vertebrates, plants, and invertebrates)
throughout all phases of the project, with impacts to the terrestrial system beyond the life of the
project, if not prevented, surveyed for, and rapidly addressed when found (Hulme 2009). The
construction and use of project infrastructure (e.g., roads, platforms, ports, lightering stations) are
the most likely vector sources for the introduction of these species. For example, barges and
marine vessels are vectors of invasive mammals such as rats, which eat eggs, nestlings, and adult
birds (e.g., waterfowl, shorebirds, and seabirds; Ebbert and Byrd 2002). As such, near-shore and
on-shore project operations could pose a threat to birds and their coastal habitats. Furthermore,
the construction and use of the proposed road system(s) and ports along Lake Iliamna can
facilitate invasions of terrestrial plants from outside of the project area.

The DEIS states there are currently no known invasive plants in the project area; however,
significant amounts of construction equipment and materials would be brought into the site(s).
Without adequate protections in place, the equipment and materials would serve as a vector for
new invasions. Across North America, invasive plants have replaced native vegetation, resulting
in ecological impacts (e.g., soil erosion, loss of wildlife forage) as well as economic losses to
agricultural production and wildlife-associated recreation (Duncan et. al 2004). The introduction
of invasive species could lead to reduced water quality, loss of habitat for native species,
increased mortality rates of native species, collapse to food-web dynamics, and infrastructure
failure (Carey et al. 2016, Herbert et al. 2016, Simpson et al. 2016).

Commercial and Recreational Fisheries

The Service has significant concerns about the project’s potential impacts to the Bristol Bay
commercial, recreational, and subsistence salmon fishery. The Kvichak River system has
historically been the largest contributor to the Bristol Bay fishery, the largest producer of
sockeye salmon in the world (Fair 2000). Sockeye salmon are a valuable cultural, subsistence,
economic, and ecological resource and have comprised over 50 percent of the total subsistence
harvest in nearly all of the Kvichak River watershed communities of southwest Alaska (Fall et al.
2001). Schindler et al. (2010) further states, “[t]he total economic value of this fishery is
considerably higher when considering the retail, cultural and recreational value of these fish.
Income from sockeye salmon in the Bristol Bay is the major source of personal income for most
Bristol Bay communities, and landing taxes provide the major funding for local school districts.
Thus, the interannual reliability of this fishery has critical and direct consequences for the
livelihoods of people in this region.” An economic study of the Bristol Bay salmon industry
found the output value of the fishery to be worth $1.5 billion annually, supporting an average
annual employment of approximately 10,000 jobs (Knapp et al. 2013). The DEIS does not
acknowledge the importance of the Bristol Bay watershed supporting roughly half of the world’s
sockeye salmon. The current analysis and accompanying discussion contained in the DEIS do
not accurately identify and analyze the project’s potential impacts to the Bristol Bay fishery. We
recommend a more thorough analysis and disclosure of the full range of potential effects to
salmon and their habitat from groundwater contamination, potential spills, or a tailings dam
failure.
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Chapter 4.6: Environmental Consequences

e The Service recommends the revised DEIS consider the impacts of landscape-scale
industrialization on the region’s multimillion dollar sport fishing industry. While the
Kvichak and Nushagak watersheds attract anglers from around the world to pursue
abundant, trophy-sized, wild Rainbow Trout, anglers (who pay up to $10,000 for a week
of guided, lodge-based angling) consistently rated attributes related to the wilderness
setting and natural beauty of the area as important in choosing this destination (Duffield
et al. 2006). Viewing mining infrastructure during airplane or boat trips to fishing
streams — or merely knowing that such infrastructure is present — may diminish the
quality of the experience and may make anglers less willing to bear the high cost of trips
to this area.

Subsistence
Chapter 3.9: Affected Environment

We recommend the USACE include additional information related to the discussion of Affected
Environment, as detailed below:

e Section 3.9 of the DEIS delineates the importance of fishing and hunting for communities
(materially and socially) and adequately describes subsistence harvest and practices based
on a few key studies. However, in describing the social, cultural, and traditional values
associated with subsistence activities, the DEIS asserts, “for many, subsistence is a
chosen lifestyle.” For most Alaska Native people and many other non-Native rural
residents, subsistence is a way of life and exceeds the framework of “choice.”

e On Page 3.9-2, the DEIS discusses the regulation of subsistence activities by the Federal
government through Title VIII of the Alaska National Interest Lands Conservation Act
(ANILCA) and a rural Alaskan subsistence priority on federal public lands. The DEIS
asserts that no project components are proposed on federal lands and thus ANILCA
would not apply. However, federal fisheries regulations do apply in the
Kvichak/Iliamna-Lake Clark drainage, and federal hunting regulations apply on the
National Park Service and the Bureau of Land Management lands in Units 9 and 17.
While project activities would take place on state lands, fish and wildlife do not
recognize jurisdiction. Therefore, although the Pebble development would not take place
on federal lands, it has the potential to significantly impact federally qualified subsistence
users and the resources on which they rely; this potential should be acknowledged in the
DEIS.

Chapter 4.9: Environmental Consequences

We recommend the USACE include additional information and discussion of subsistence user
perceptions related to the proposed project, as detailed below:

e The DEIS does not adequately attend to the very real potential impact of perceptions of
contamination on continued subsistence access. The description of anticipated possible
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impacts on subsistence practice in Section 4.9 does not acknowledge the role that
understandings, beliefs, and perceptions of contamination and ecosystem compromise
could have on hunting and fishing in practice. Due to subsistence users’ historical
experiences with lack of transparency from government and industry, the presence of
mining is likely to lead to at least some avoidance of, and reduction in, use of fish and
other subsistence resources, even in the absence of a specific contamination event.
Furthermore, if there is a contamination event, the complications of habitat restoration in
an interconnected hydrologic and ecological system means there may be difficulty in
achieving closure (i.e., the belief that the environment has been healed and it is safe and
healthy to once again practice subsistence). “Voluntary” reduction of use of salmon,
other fish, and resources (as well as caribou, moose, brown bears, berries, and greens)
due to concerns about unknown or unknowable contamination could prevent subsistence
users from hunting, fishing, and gathering. There is potential to significantly impact
mental, spiritual, and community health if core resources are perceived to be
contaminated and detrimental to human health. This could in turn interrupt transmission
of customary and traditional knowledge and practices, resulting in irreversible change to
the local cultural and subsistence way of life.

Transportation and Navigation

Chapter 4.12: Environmental Consequences

e Marine shipping is a vector for the introduction of marine invasive species, which can
have direct and indirect impacts to commercial and recreational fishing. Marine invasive
species are spread through hull fouling and ballast water discharge. As such, ports in
Alaska receiving vessels from outside of Alaska are susceptible to receiving invasive
species that are transported by fouling/ballast water from all over the world (Reimer et al.
2017). The DEIS discusses using barges to move concentrate to bulk carriers in deeper
water in the Gulf of Alaska, but does not discuss the impacts that ballast water/biofouling
from these marine vessels may have on native species. The Service recommends
including a discussion of impacts the introduction of invasive marine species could have
on native species; the Service also recommends developing prevention, detection, and
response plans for marine invasive species, and incorporating these plans into a revised
DEIS. The Service is available to assist the USACE and PLP in the development of these
recommended plans.

Air Quality
Chapter 4.20: Environmental Consequences

e The Service recommends including a discussion of the potential impacts of the project on
the Tuxedni Wilderness. The Tuxedni Wilderness was established as a refuge for
seabirds, bald eagles, and peregrine falcons; and it contains large colonies of black-
legged kittiwakes, horned puffins, common murres, pigeon guillemots, and glaucous-
winged gulls. The 5,566-acre Tuxedni Wilderness (including the Chisik and Duck
Islands), designated in 1970, is a Class 1 air quality area under the Clean Air Act (FLM
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2010; MOU 2011). It is administered by the Alaska Maritime National Wildlife Refuge,
and the Service is responsible for protecting the air quality and air quality related values
of the area from man-made air pollution. Despite this protection, many sources of man-
made air pollution have the potential to affect the Tuxedni Wilderness, including oil and
gas development in the Cook Inlet and long-range transport of air pollutants from other

sources. The potential for increases in air pollution from the proposed project to impact
the Tuxedni Wilderness and surrounding area should be addressed in the revised DEIS.

Wildlife Values

Chapter 4.23: Environmental Consequences

We recommend the USACE include additional information and discussion of the potential
effects the project may have on wildlife, specifically birds, as detailed below:

e Please add additional details on the effects to waterbirds (seabirds, waterfowl, loons,
shorebirds, etc.) from a spill event or water quality incident within the shipping lanes
between the western and eastern coasts of the Cook Inlet. The analysis should consider a
full range of the possible effects considering a variety of factors, such as weather and/or
life cycle events of birds, particularly nesting or staging for migration.

e Please discuss how increased shipping traffic, or any future incremental increase, would
increase the risks of water quality-spill incidents to the Cook Inlet islands/islets that may
include the Barren Islands, a major seabird and sea lion use area (about 60 miles south of
Anchor Point; about 75 miles southeast of the proposed Amakdedori Port or Diamond
Point Port).

e Please add additional discussion of how new lighting for potential port facilities could
prove disorienting for migratory seabirds or for daily foraging flights (Longcore and Rich
2004; Gaston et al. 2012; Rodriguez et al. 2017).

e Please use updated/current eagle survey data for the revised DEIS. Due to the lack of
current eagle survey data (much of the eagle data for the project are 10 or more years
old), the Service is unable to assess the full impact of project activities on bald and
golden eagles; the Service considers eagle survey data to be accurate for 2 years
following survey completion. The data that is available, although old, does indicate that
bald and golden eagles are abundant throughout the proposed project area (including the
area surrounding the mine site and the various transportation corridor alternatives), we
believe there may likely be levels of disturbance, specifically during project construction
but also during the operation and maintenance phases of the project, that would warrant a
permit pursuant to the Bald and Golden Eagle Protection Act. The Service recommends
the applicant coordinate with contacts at the Anchorage Fish and Wildlife Conservation
Office to develop an appropriate survey protocol for the site (including timing and
number of surveys needed, search area, and search techniques). The data collected from
the new surveys would then be used to inform the eagle permitting process for the
applicant and would help ensure the necessary permits. Permits are issued through our
Migratory Bird Management program, and proper coordination during survey
development helps ensure permits can be issued in a timely fashion.
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Fish Values

The Service is concerned that the DEIS, as prepared, does not provide a complete or accurate
analysis or disclosure of the project’s potential impacts to the Bristol Bay fishery and associated
fish resources from the proposed project. The DEIS should avoid subjective and qualitative
language that creates a perception of minimizing the project’s potential effects. As discussed in
our comments for Chapter 4.27 Spill Risk, we recommend incorporating additional information
and analysis of how a spill or tailings dam failure could impact fish in the Bristol Bay watershed
into the revised DEIS.

The DEIS acknowledges that [liamna Lake and its tributaries provide spawning and rearing
habitat for all five species of Pacific salmon but fails to convey the enormous numbers of
juvenile salmon that rear in the lake, or the importance of these fish to the Bristol Bay salmon
fishery. Iliamna Lake is the primary Sockeye Salmon nursery lake for the Kvichak River
system, where annual runs regularly exceed 10 million fish and are, on average, the largest
among all of Bristol Bay’s river systems (Erickson et al. 2018). After hatching, most of the
Kvichak River’s Sockeye Salmon spend one or two full years rearing in [liamna Lake before
migrating to the ocean; thus, on any given day, lliamna Lake supports tens to hundreds of
millions of Sockeye Salmon fry from three or more brood years. Given the complex age
structure of Sockeye Salmon, even short-term impacts to rearing conditions in Iliamna Lake
could affect salmon runs over multiple years. We recommend adding additional, clarifying
information on the importance of Lake Iliamna to juvenile salmon and the Bristol Bay salmon
fishery and incorporating it into the analysis of potential effects the project may have on these
resources.

Because activities associated with the proposed project are expected to occur over an
approximately 25-year period, the Service recommends including a discussion of predicted
environmental changes over that timeframe and the potential additive impacts construction and
operation of the proposed project could have on fish and their habitats. A large and growing
body of research documents ongoing changes in aquatic habitats associated with global
environmental change. For streams affected by the proposed mine, model projections through
2100 include greatly increased winter streamflow (including unprecedented high flow events),
loss of high spring flows that typify the current hydrograph (due to decreasing winter snowpack),
and increasing water temperature (Wobus et al. 2015). The fact that the DEIS does not account
for such changes in hydrologic and thermal regimes, potentially invalidates the document’s
estimates of impacts to aquatic habitats and fish. For example, distributions of fish species and
life stages within stream networks would likely change in response to these climatic shifts,
potentially creating a situation where actual patterns of habitat use no longer align with those
assessed in the DEIS. Additionally, the DEIS estimates changes in the extent of suitable
spawning and rearing habitats for various species and life stages based on mine-related changes
in streamflow (as measured by weighted usable area) without regard for the potential that mine-
related impacts could be exacerbated by environmental-related changes in streamflow. Lastly,
changing environmental conditions and projections should be considered when designing road
culverts to avoid velocity barriers from increased winter streamflow, and changes in the timing
of life history events should be considered when formulating timing windows to protect sensitive
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life stages. These analyses are important components of analyzing the proposed project’s
cumulative effects.

Chapter 3.24: Affected Environment

e The Service recommends rewording text on Page 3.24-4, paragraph 1, “Beaver ponds and
other features are widely distributed in off-channel habitats...” to reflect a more accurate
description of the occurrence of beaver ponds and other off-channel habitats or,
modifying the table contents to show spatial relationships of off-channel habitats to
mainstem reaches. Table 3.24-1 does not present distribution information of beaver
ponds and other features as suggested by the text. Beaver Pond and Other Off-Channel
habitats within Table 3.24-1 are quantified as a relative composition of all off-Channel
habitats occurring within the North Fork Koktuli (NFK), South Fork Koktuli (SFK), and
Upper Talarik Creek (UTC) tributaries. There is no spatial reference to infer distribution
of these habitat types within each of the tributaries.

e Figure 3.24-2 shows a tributary draining from the mine site and entering the NFK within
Reach D. This occurs where the Main Water Management Pond is located. Table 3.24-
1, footnote 1, identifies the Mine Site Analysis Area as “mileage from mainstem reaches
adjacent to and downstream of the mine site and tributaries draining the mine site.”
Habitat type information is not included in the DEIS for Reach D. The Service
recommends providing frequency of habitat type information within Table 3.24-1 for
Reach D within the NFK, as this reach contains waters that are “adjacent to and
downstream of the mine site and tributaries draining the mine site...”

e Please clarify if King Salmon exist within reach NFK-F. The pie chart depicting relative
composition for reach NFK-F shows King Salmon comprising 4 percent of the fish
species present. However, segments throughout reach NFK-F are highlighted as yellow
(resident, non-anadromous salmonids) and green (non-salmonid fish).

e Please clarify the inconsistency within Figure 3.24-3, which shows two reaches within
the SFK identified as SFK-D. The two reaches occur at River Mile 51.7 and 54.7. Table
3.24-1 includes habitat type information for a single reach identified as SFK-D. If reach
SFK-E exists as suggested by Figure 3.24-3, modify Table 3.24-1 with habitat type
values for consistency of information. If a single SFK-D exists, please modify Figure
3.24-3.

Chapter 4.24: Environmental Consequences

e In this DEIS section, short-term recovery is identified as less than 3 years, and long-term
recovery is identified as less than 3 years to less than 20 years. Please clarify whether
this was a typographical error or if there is a need to re-work these definitions.

e The DEIS quantifies habitat in terms of linear miles of stream/river. The use of a single
linear measure does not take into account the relative value or importance of unique areas
of the affected streams in terms of species-specific life stage requirements (e.g.,
spawning, rearing, overwintering). The Service recommends using a measure that
quantifies area of habitat, categorized by species-specific life stage requirements, as a
better metric of habitat availability and impact. Linear extent is a useful measure in some
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instances, but it is an incomplete quantification of habitat without understanding an
associated measure of area and oversimplifies and understates the total extent of habitat.

e The DEIS quantifies the loss of species-specific habitat (by life stage) and uses this value
in calculating and reporting the percentage of loss among all anadromous habitats. This
comparative approach is made at multiple spatial scales (e.g., local - NFK, SFK; and
regional - Bristol Bay) throughout Section 4.24. Please note, anadromous habitat
identified within the Anadromous Waters Catalog (AWC) does not necessarily support
all life stages for all salmon. The DEIS understates habitat impacts by simply analyzing
the proportion of total anadromous waters affected rather than considering habitat in
terms of species-specific life stage requirements. The Service recommends describing
permanently removed anadromous habitat in the context of species-specific life stage
needs rather than generalizing to “all anadromous habitat.”

e [n summarizing the relative contribution Tributary 1.190 and 1.200 make to the total
amount of anadromous habitat within the NFK, it is unclear if the USACE used the total
amount of available anadromous habitat identified in the AWC or the total amount of
habitat assigned to a species-specific life stage (spawning or rearing habitat). Discussing
the importance of anadromous habitat without attributing this importance to a species-
specific life stage could be misleading. For example, Page 4.24-5 states, “The 8.2 miles
of anadromous habitat permanently removed within tributaries 1.190 and 1.200 represent
11 percent of the total documented 72.7 miles of anadromous habitat in the NFK River.”
It is unclear from the text what species and life stages would be impacted by removal of
this habitat. Coho Salmon were found spawning and rearing in Tributary 1.190 as were
rearing juvenile Chinook Salmon. Rearing juvenile Coho and Chinook Salmon, as well
as other resident species, were found in Tributary 1.200. We recommend clarifying the
species and life stages impacted by permanent removal of anadromous habitat.

e Table 4.24-3 does not appear to indicate changes in habitat quantity by stream reach, as
referenced within the text. For example, Page 4.24-15 states, “Sockeye juvenile habitat
increases would generally be associated with the SFK-C reach (Table 4.24-3).” Further,
“The largest changes in habitat in the SFK area are associated with Rainbow Trout
habitat, which increased in the SFK-C reach.” If changes of species-specific life stage
habitat quantities for pre-mine, operational, and post-closure conditions at the reach scale
are known, inclusion of this information is essential for an understanding of the full scope
of Environmental Consequences. The Service recommends including a table or
discussion of these values at the stream reach spatial scale, for each of the waterbodies
identified within the mine site (i.e., NFK, SFK, UTC).

e [t is unclear how the DEIS incorporates and analyzes data on species-specific life stage
habitat types. The DEIS states that changes in habitat for juvenile fishes would be reach-
specific and is more dependent on reach-specific habitat features than the stream reach
location within the river network. While this is generally true, it is unclear how “juvenile
Coho Salmon habitat would alternate between increases and decreases in habitat within
each reach (NFK-190, NFK=C, NFK-B, and NFK-A).” This same general assertion is
made later as “However, in a downstream direction, reaches would alternate between
habitat gains and losses for several species.” The Service recommends clarifying and
more clearly quantifying the assessment of Coho Salmon and Rainbow Trout habitat in
terms of “alternating” between “increases and decreases,” or “gains and losses” within
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reaches occurring in a downstream manner; this clarification would provide better detail
on the anticipated impacts of the project.

Threatened and Endangered Species

Chapter 3.25: Affected Environment

e The Service recommends revising the following sentence on Page 3.25-1, to more
accurately describe the Endangered Species Act (ESA): “The ESA provides for
conservation of fish, wildlife, and plant species considered to be at risk of extinction
(threatened or endangered) in all or a substantial portion of their ranges; and to conserve
the ecosystems and habitats on which they depend.”

e Please note, the purpose of the ESA is to protect and recover imperiled species and the
ecosystems upon which they depend. The ESA is administered by the Service and the
National Marine Fisheries Service (NMFS). The Service has primary responsibility for
terrestrial and freshwater organisms, while the responsibilities of the NMFS are mainly
marine wildlife such as whales and anadromous fish such as salmon. Under the ESA,
species may be listed as either endangered or threatened. "Endangered" means a species
is in danger of extinction throughout all or a significant portion of its range.
"Threatened" means a species is likely to become endangered within the foreseeable
future.

Chapter 4.25: Environmental Consequences

We recommend the USACE include additional information and discussion of the potential
effects the project may have on threatened and endangered species, as detailed below:

e Discussion on Page 4.25-3 states, “Impacts to TES [threatened and endangered species]
would be minimized or mitigated by implementation of mitigation measures that would
be developed through the permitting process, in consultation with the Service and the
NMEFS. Proposed mitigation measures are detailed in the specific biological assessments
in Appendices G and H. The PLP’s proposed mitigation incorporated into the project
includes development of a WMP [Wildlife Management Plan]. The plan would be
developed for the project prior to commencement of construction.” We recommend
prioritizing development of these measures, working cooperatively with the Service and
the NMFS, then reanalyzing the project for its anticipated effects and impacts to listed
species and appending this analysis to the revised DEIS. Please note, development of
avoidance and minimization measures will also be essential to the ESA section 7
consultation(s).

e The DEIS states on Page 4.25-17, “although the western side of the Kamishak Bay has a
high density of sea otters, they are fairly tolerant of vessel noise and would likely
habituate to the regular presence of vessels at these locations.” This statement is not
supported; the Kamishak Bay sea otter population is not regularly subjected to the same
type and level of disturbances as the Kachemak Bay sea otters (which are part of the
stock that is not listed under the ESA). The Service believes sea otters found in the
Kamishak Bay are more naive and, thus, are likely to be more sensitive to disturbance
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than those found elsewhere in the Cook Inlet. Please review this entire section and
remove these types of unsupported statements that serve to minimize the proposed
project’s anticipated effects to listed species.

e The DEIS discusses projects impacts to sea otters in terms of “population-level” effects
or impacts: 1) from Page 4.25-17, ““...underwater or airborne noise on sea otters would be
limited [to] the analysis area, and would not result in population-level effects...” and 2)
from Page 4.25-18, “...these effects would be expected to be short term, limited to the
immediate area of the port, and would have no population-level impact.” The revised
DEIS needs to analyze effects first on individual sea otters and then consider the resulting
impact at the stock level, both for the MMPA and the ESA. Analysis of “population-
level effects” or “population-level impacts” has the effect of minimizing the effects and
impacts on individual sea otters from the listed population. The Service recommends
simply identifying and analyzing the anticipated effects and impacts (i.e., harassment,
injury, death) to listed sea otters that would result from construction and operation of the
project.

e The DEIS discusses increased turbidity in the water column resulting from project
construction as potentially limiting Steller’s sea lion foraging ability (Page 4.25-16), but
does not include a similar discussion for Northern sea otters. The Service recommends
including a discussion of the project’s potential to increase water turbidity and
sedimentation on the seafloor in sea otter habitat, including critical habitat, and the
resulting impacts on sea otters foraging in the area.

Appendix G: ESA Biological Assessment - USFWS

e At the time the DEIS was released, the USACE had not engaged the Service in
consultation (either informal or formal) pursuant to section 7 of the ESA. Therefore,
discussions of the ESA compliance are preliminary in nature. The Service conducted a
cursory review of the draft biological assessment as part of our NEPA review of the
DEIS; our comments should not be construed by the USACE, in whole or part, as a
thorough review of the biological assessment, or as meeting their ESA section 7
consultation or the Marine Mammal Protection Act (MMPA) compliance requirements.

e The potential impacts and effects detailed in the DEIS and the draft biological assessment
are not consistent. Several impacts listed in the DEIS are not analyzed in the biological
assessment. For example, the DEIS lists increased vessel traffic from construction and
operation of the project; the biological assessment only discusses increased vessel traffic
from construction of the project. The DEIS discusses aircraft traffic to and from a newly
constructed airstrip; the biological assessment does not mention aircraft traffic or an
airstrip. In fact, the biological assessment, in general, appears to focus solely on effects
to listed species from construction activities, with project operations (vessel traffic,
lightering, aircraft, etc.) largely ignored. The Service recommends reviewing the DEIS
and the biological assessment, and ensuring discussions about listed species are
consistent. Additionally, the Service recommends including analysis and discussion of
project operations into the biological assessment. Ensuring consistency in the analysis
and discussion of impacts and effects to listed species between the two documents will
ensure the project’s potential impacts are fully disclosed, as well as facilitate the
endangered species section 7 consultation(s).
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e The draft biological assessment appears to dismiss effects to Steller’s eiders by failing to
address the potential effects from the proposed project’s operational phase. The
biological assessment contains numerous references to eiders not being affected because
they would not be present in the summer months during construction activities. The
Service recommends the USACE review the effects determination for Steller’s eiders and
reanalyze all phases of the project for potential effects to Steller’s eiders.

o The biological assessment makes several unsupported and incorrect statements when
discussing the project’s potential effects on Northern sea otters and Steller’s eiders.
These include statements such as “hearing loss in sea otters is not a concern from the
proposed continuous noise activities” (Page 15); “[n]oise harassment due to thruster use
during pipeline construction does not rise to the level of take (and is discountable)” (Page
17); and “the amount of petroleum that could potentially be spilled during construction
activities would be very small (a few gallons at most), and unlikely to lead to impairment
of local sea otters” (Page 19). The DEIS should describe and analyze the impacts to
listed species without making determinations as to what rises to the level of take.
Through the section 7 consultation process, a determination will be made as to what
effects constitute take under the ESA. The Service recommends review and revision of
the biological assessment to more clearly and factually identify and analyze the
anticipated effects to listed species and their critical habitat.

e The Service recommends including a more robust discussion of the pipeline installation
in the biological assessment. Vessels that employ dynamic positioning during pipeline
installation could have effects to sea otters from noise cavitation.

e Finally, the Service recommends the USACE revisit the analysis for listed Northern sea
otters and their designated critical habitat in the draft biological assessment. Analysis
contained in this document appears to minimize the potential effects the project may have
on sea otters and their critical habitat. Based upon the available information, the Service
does not agree with the conclusions drawn in the draft biological assessment for sea otters
and sea otter critical habitat.

Appendix K 4.25: Threatened and Endangered Species

We recommend the USACE update descriptions of potential noise impacts resulting from the
project and affecting marine mammals, including listed species, as detailed below:

e The numbers presented in Appendix K are for underwater sound only and do not address
the above-water noise effects from aircraft. Sea otters spend a significant amount time
with their heads above water and so, for aircraft noise, the airborne sound levels are just
as relevant as the levels of sound below the surface of the water. Some aircraft at low
altitude can produce sounds that would exceed the thresholds for acoustic disturbance.
Additionally, it is likely there would be behavioral reactions at sound levels below the
acoustic thresholds that could result in negative impacts to foraging success, and
separation of females and dependent young. The Service recommends including these
potential impacts in Appendix K and updating the discussion of potential impacts in the
DEIS and biological assessment.

e Numbers quoted from Illingworth and Rodkin (2007) are accurately cited; however, the
high end of the range quoted for impact pile driving, 210 decibels (dB) at 10 meters, was
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for a 60-inch pile driven in less than 5 meters of water. The lack of water surrounding

the pile would inhibit noise transmission into the water column, so this is not a truly
representative noise measurement for a pile of this size; the same source level was
reported for a much smaller (36-inch) pile in deeper water. The reported source level for
the next-size-up pile in deeper water was 220 dB at 10 meters for a 96-inch pile, a
number that should be included in the data presented in Appendix K. The transmission of
sound underwater is such that a 10 dB difference in source level makes a difference in the
distance from the source at which the MMPA Level B threshold is exceeded. The

Service recommends updating the discussion of pile driving in Appendix K, taking water
depth and pile size into consideration.

e Data from Ireland et al. (2016), Table 5.15 on Page 5-48, indicate the range of model-
based curve source levels for dynamic positioning is 169 to 198 dB at 1 meter. Values
from empirical curve models applied to measurements from vessels during the sound
source characterization are 162.2, 191.7, and 200.0 dB at 1 meter. These are substantially
higher levels than the vessel source levels reported in Appendix K. Although it is
possible the suggested sound levels may be produced by some vessels operating under
certain conditions, they do not represent the upper end (or, arguably, even the middle) of
the range of sound levels generated during thruster use for dynamic positioning or the
manipulation of barges and other vessels. Please update Appendix K to reflect the range

of sound source levels likely to occur from dynamic positioning, as discussed in Ireland
et al. (2016).

Spill Risk
Chapter 4.27 Environmental Consequences

Much of this chapter does not provide adequate data or analysis for the limited spill scenarios
presented (with the exception of the Pyritic Tailings South Embankment Release scenario), or
effects on the natural, economic, and cultural values of multiple downstream natural resources,
particularly salmon. Throughout the chapter, effects are minimized or dismissed as not being
“measurable,” but no measurement types or measurable variability (as would be generated in a
power analysis or detection limits) are given. Unless specific, measurable criteria indicating
effects are provided, conclusions that there would be “no measurable effects” are speculative and
do not allow the public, the USACE, the Service, or other regulatory agencies to evaluate the
consequences of any spill scenario or distinguish among alternatives. These deficiencies should
be addressed throughout the chapter. The Service recommends the USACE incorporate the
following recommendations into the Spill Risk chapter and re-analyze the environmental
consequences of the project as appropriate.

Section 4.27.2: Diesel Spills

e Overall, this section does not provide sufficient information to facilitate a comparison of
the DEIS project alternatives with respect to the potential environmental consequences
associated with oil spills. The magnitude/degree of potential impacts from the scenarios,
including all affected natural resources, is not provided. Scenarios evaluated do not
apply to all project alternatives. For example, a spill from a tug-barge collision was only
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evaluated as occurring in the Kamishak Bay (Alternative 1), and the analysis may not be
relevant to the same spill occurring under Alternatives 2 and 3.

e This Chapter identifies the “overfill of tanks” as a common cause of diesel spills but does
not analyze the risk of such spills or the potential environmental consequences at all
locations where overfilling of tanks could occur (e.g., filling of fuel storage tanks and
International Organization for Standardization (ISO) containers at the
Amakdedori/Diamond Point ports, and filling fuel tanks in the ferry on Lake Iliamna).
No historical data on diesel spills from tank overfilling is described. There is a brief
evaluation of spills that occur within a tank farm’s secondary containment system, which
presumed that all spilled fuel would be successfully contained within the secondary
containment system. However, secondary containment systems are sometimes not
successful in containing all released fuel, and notable fuel spills into the environment do
occur from such overfilling events. In addition, filling of large tanks often requires that
fuel is moved outside of a storage tank’s secondary containment systems, providing
another opportunity for diesel spills to the environment. We recommend the Chapter
analyze the risk of “overfill of tanks” and the potential environmental consequences at
the locations where overfilling of tanks could occur.

e This Chapter focuses on a relatively large diesel spill from marine tug-barge collision as
the scenario for marine vessel incidents, although there are other potential vessel oil spill
sources and scenarios that may have a higher probability of occurrence. Although a
300,000-gallon tug-barge collision spill would be catastrophic, diesel-hauling tug-barges
are proposed to only be in operation 12 days per year, so the likelihood of any spill is
relatively low. Conversely, handysize bulk carrier ships are proposed to be in operation
108 days per year to transport the concentrate, and the lightering vessels are proposed to
be in use for 270 vessel traffic days. The risk of a vessel incident increases with
increasing time in operation, and spills do not have to be “large” to cause severe
environmental impacts. Handysize bulk carriers can carry several hundred thousand
gallons of heavy fuel oil and a lesser amount of diesel for use in its propulsion. Bulk
cargo ships are at an added risk of capsizing due to cargo liquefaction/instability. From
Owl Ridge (2018c¢), “The risk of a moderate spill (10-1,000 gallons) is greatest for non-
tank vessels [includes handysize bulk cargo ships] (1 spill in 579 years), followed by
workboats (1 spill in 1,162 years), and tank barges which have the lowest risk (1 spill in
4,118 years).” We recommend the discussion in this Chapter be expanded to cover a full
suite of potential vessel oil spill sources and scenarios.

e The Spill Risk assessment is inadequate for comparing differences between proposed
sites because spill trajectory models were run for Amakdedori Port, but not for the
Diamond Point Port or any of the lightering locations associated with either action
alternative. The marine vessel scenario is based on tug-barge collision near the
Amakdedori Port. If the scenario was associated with the Diamond Point Port, which can
be considered more ecologically important in some aspects (e.g., seabird colonies,
waterbird staging areas), the potential impacts could be larger than associated with the
Amakdedori Port. Spill trajectory modeling was not performed for the Diamond Point
Port, so it is unknown how a 300,000-gallon tug-barge collision spill at the two locations
would compare. The tug-barge collision scenario provided does not facilitate a
comparison of the three DEIS project alternatives. We recommend adding spill trajectory
modeling for the Diamond Point Port so the differences in project alternatives can be
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fully assessed; the currently included analysis does not allow resource agencies or the
public to adequately evaluate the potential effects of spill occurrence(s) or to compare
between alternatives.

e Spill response supplies should be staged at the Amakdedori/Diamond Point Port where
offloading of double-hulled fuel barges would take place, in addition to the locations
identified in this Chapter.

e The discussion of existing response capacity (i.e., for spills not large enough to bring in
Alaska Chadux) mentions recovery procedures for on-land, marine, and shoreside
environments. We recommend expanding the response capacity to include spills that
occur at/on Lake Iliamna and in riverine environments, especially since tanker truck
spills (an evaluated scenario in this Chapter) could affect one or more of these
environments.

e The information contained in the Cook Inlet Maritime Risk Assessment (Glosten 2012)
was primarily derived from incidents that occurred outside of the proposed study area and
included all maritime activities, many of which were objectively less risky than the
activities proposed in this DEIS. As such, the spill rate projections calculated from the
baseline incident and vessel traffic data from the greater Cook Inlet Region do not
adequately address the risks associated with the potential development of the
Amakdedori/Diamond Point Ports. The Service recommends more fully acknowledging
the Cook Inlet Maritime Risk Assessment’s limitations in the DEIS and updating the
analysis with more appropriate data.

e The baseline incident rates calculated for the Cook Inlet Maritime Risk Assessment were
derived from the greater Cook Inlet Region where maritime activities are more routine
along established shipping routes, which are less risky than the proposed Amakdedori/
Diamond Point Ports, with their shallow waters, rocky shoals, strong currents, and
extreme tides. The potential discrepancy between the calculated baseline incident rates
and potential actual incident rates that may occur as a result of the more extreme
conditions in the project area should be disclosed.

e Incident data used in this assessment was primarily derived from areas where emergency
tugs were able to respond to vessels in distress. The proposed Amakdedori/Diamond
Point Port would occur in a much more remote and logistically challenging area, which is
currently designated as a “no go zone” for emergency tugs. Without emergency
assistance, the number and/or magnitude of potential incidents in the Amakdedori/
Diamond Point Port area would likely be greater than the baseline incident rates
presented in the Spill Risk assessment, which were derived from Glosten (2012). This
information should be disclosed. We recommend that each of the action alternatives
incorporate emergency tug services to help mitigate the spill risk in this critically
impo