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Project Name and/or Number: NorthMet Project/ USACE File # 1999-5528-JKA

PART ONE: Applicant Information

If applicant is an entity (company, government entity, partnership, etc.), an authorized contact person must be identified. If the
applicant is using an agent (consultant, lawyer, or other third party) and has authorized them to act on their behalf, the agent’s
contact information must also be provided.

Applicant/Landowner Name: Jennifer Saran

Mailing Address:  Poly Met Mining, Inc. Suite 2060, 444 Cedar Street, St. Paul, MN 55110
Phone: 651-389-4108

E-mail Address: jsaran@polymetmining.com

Authorized Contact (do not complete if same as above):
Mailing Address:

Phone:

E-mail Address:

Agent Name:
Mailing Address:
Phone:

E-mail Address:

PART TWO: Site Location Information

County: St. Louis City/Township:

Parcel ID and/or Address:

Legal Description (Section, Township, Range):  Please see Section 3 of the wetland permit application for location
information

Lat/Long (decimal degrees):

Attach a map showing the location of the site in relation to local streets, roads, highways. Please see Large Figure 1 of the

wetland permit application
Approximate size of site (acres) or if a linear project, length (feet): 7,660 acres

If you know that your proposal will require an individual Permit from the U.S. Army Corps of Engineers, you must provide the
names and addresses of all property owners adjacent to the project site. This information may be provided by attaching a list to
your application [Please see Section 7 and Large Table 4 of the wetland permit application]

or by using block 25 of the Application for Department of the Army permit which can be obtained at:

http://www.mvp.usace.army.mil/Portals/57/docs/regulatory/RegulatoryDocs/engform 4345 2012oct.pdf

PART THREE: General Project/Site Information

If this application is related to a delineation approval, exemption determination, jurisdictional determination, or other
correspondence submitted prior to this application then describe that here and provide the Corps of Engineers project number.
USACE File # 1999-5528-JKA '

Describe the project that is being proposed, the project purpose and need, and schedule for implementation and completion. The
project description must fully describe the nature and scope of the proposed activity including a description of all project elements
that effect aquatic resources (wetland, lake, tributary, etc.) and must also include plans and cross section or profile drawings
showing the location, character, and dimensions of all proposed activities and aquatic resource impacts.

Please see Sections 4, 5, and 11 of the wetland permit application.
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

PART FOUR: Aquatic Resource Impact! Summary

If your proposed project involves a direct or indirect impact to an aquatic resource (wetland, lake, tributary, etc.) identify each
impact in the table below. Include all anticipated impacts, including those expected to be temporary. Attach an overhead view map,
aerial photo, and/or drawing showing all of the aquatic resources in the project area and the location(s) of the proposed impacts.
Label each aquatic resource on the map with a reference number or letter and identify the impacts in the following table.

Please see Section 11 and Large Table 1 of the wetland permit application.

. Type of Impact| Duration of L County, Major
} Aquatic . . Existing Plant
Aquatic Resource (fill, excavate, Impact Overall Size of . Watershed #,
Resource Type . . 2 . Community
ID (as noted on drain, or Permanent (P) | Size of Impact Aquatic . and Bank
. (wetland, lake, . Type(s) in .
overhead view) remove or Temporary Resource Service Area #

tributary etc. Impact Area*
ey vegetation) (Mt P of Impact Area®

1if impacts are temporary; enter the duration of the impacts in days next to the “T”. For example, a project with a temporary access fill that
would be removed after 220 days would be entered “T (220)".

2Impacts less than 0.01 acre should be reported in square feet. Impacts 0.01 acre or greater should be reported as acres and rounded to the
nearest 0.01 acre. Tributary impacts must be reported in linear feet of impact and an area of impact by indicating first the linear feet of impact
along the flowline of the stream followed by the area impact in parentheses). For example, a project that impacts 50 feet of a stream thatis 6
feet wide would be reported as 50 ft (300 square feet).

3This is generally only applicable if you are applying for a de minimis exemption under MN Rules 8420.0420 Subp. 8, otherwise enter “N/A”.
4Use Wetland Plants and Plant Community Types of Minnesota and Wisconsin 3™ Ed. as modified in MN Rules 8420.0405 Subp. 2.

5Refer to Major Watershed and Bank Service Area maps in MN Rules 8420.0522 Subp. 7.

If any of the above identified impacts have already occurred, identify which impacts they are and the circumstances associated
with each:

PART FIVE: Applicant Signature

[] check here if you are requesting a pre-application consultation with the Corps and LGU based on the information you have
provided. Regulatory entities will not initiate a formal application review if this box is checked.

By signature below, | attest that the information in this application is complete and accurate. | further attest that | possess the
authority to undertake the work described herein.

Signature: .mﬁ_—- pate: (D =13~ b

| hereby authorize to act on my behalf as my agent in the processing of this application and to furnish, upon request,
supplemental information in support of this application.

! The term “impact” as used in this joint application form is a generic term used for disclosure purposes to identify
activities that may require approval from one or more regulatory agencies. For purposes of this form it is not meant to
indicate whether or not those activities may require mitigation/replacement.
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

Attachment C
Avoidance and Minimization

Project Purpose, Need, and Requirements. Clearly state the purpose of your project and need for your project. Also include a
description of any specific requirements of the project as they relate to project location, project footprint, water management,
and any other applicable requirements. Attach an overhead plan sheet showing all relevant features of the project (buildings,
roads, etc.), aquatic resource features (impact areas noted) and construction details (grading plans, storm water management
plans, etc.), referencing these as necessary:

Please see Sections 4 and 5 of the wetland permit application.

Avoidance. Both the CWA and the WCA require that impacts to aquatic resources be avoided if practicable alternatives exist.
Clearly describe all on-site measures considered to avoid impacts to aquatic resources and discuss at least two project alternatives
that avoid all impacts to aquatic resources on the site. These alternatives may include alternative site plans, alternate sites, and/or
not doing the project. Alternatives should be feasible and prudent (see MN Rules 8420.0520 Subp. 2 C). Applicants are encouraged
to attach drawings and plans to support their analysis:

Please see Section 6 of the wetland permit application.

Minimization. Both the CWA and the WCA require that all unavoidable impacts to aquatic resources be minimized to the greatest
extent practicable. Discuss all features of the proposed project that have been modified to minimize the impacts to water
resources (see MN Rules 8420.0520 Subp. 4):

Please see Section 6 of the wetland permit application.

Off-Site Alternatives. An off-site alternatives analysis is not required for all permit applications. If you know that your proposal
will require an individual permit (standard permit or letter of permission) from the U.S. Army Corps of Engineers, you may be
required to provide an off-site alternatives analysis. The alternatives analysis is not required for a complete application but must
be provided during the review process in order for the Corps to complete the evaluation of your application and reach a final
decision. Applicants with questions about when an off-site alternatives analysis is required should contact their Corps Project
Manager.

Please see Section 6 of the wetland permit application.
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

Attachment D
Replacement/Compensatory Mitigation

Complete this part if your application involves wetland replacement/compensatory mitigation not associated with the local road
wetland replacement program. Applicants should consult Corps mitigation guidelines and WCA rules for requirements.

Replacement/Compensatory Mitigation via Wetland Banking. Complete this section if you are proposing to use credits from an
existing wetland bank (with an account number in the State wetland banking system) for all or part of your
replacement/compensatory mitigation requirements.

Bank
Wetland Bank Major . Credit Type .
County Service . . Number of Credits
Account # Watershed # - (if applicable)

Applicants should attach documentation indicating that they have contacted the wetland bank account owner and reached at
least a tentative agreement to utilize the identified credits for the project. This documentation could be a signed purchase
agreement, signed application for withdrawal of credits or some other correspondence indicating an agreement between the
applicant and the bank owner. However, applicants are advised not to enter into a binding agreement to purchase credits until the
mitigation plan is approved by the Corps and LGU.

Project-Specific Replacement/Permittee Responsible Mitigation. Complete this section if you are proposing to pursue actions

(restoration, creation, preservation, etc.) to generate wetland replacement/compensatory mitigation credits for this proposed
project.

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

. . Corps Mitigation . . . Bank
WCA Action Eligible . Credit % Credits Major .
o Compensation Acres L. 4 County Service
for Credit . s Requested | Anticipated Watershed #
Technique Area #

1Refer to the name and subpart number in MN Rule 8420.0526.
2Refer to the technique listed in St. Paul District Policy for Wetland Compensatory Mitigation in Minnesota.
3|f WCA and Corps crediting differs, then enter both numbers and distinguish which is Corps and which is WCA.

Explain how each proposed action or technique will be completed (e.g. wetland hydrology will be restored by breaking the tile......)
and how the proposal meets the crediting criteria associated with it. Applicants should refer to the Corps mitigation policy
language, WCA rule language, and all associated Corps and WCA guidance related to the action or technique:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

Attach a site location map, soils map, recent aerial photograph, and any other maps to show the location and other relevant
features of each wetland replacement/mitigation site. Discuss in detail existing vegetation, existing landscape features, land use
(on and surrounding the site), existing soils, drainage systems (if present), and water sources and movement. Include a
topographic map showing key features related to hydrology and water flow (inlets, outlets, ditches, pumps, etc.):

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

Attach a map of the existing aquatic resources, associated delineation report, and any documentation of regulatory review or
approval. Discuss as necessary:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

For actions involving construction activities, attach construction plans and specifications with all relevant details. Discuss and
provide documentation of a hydrologic and hydraulic analysis of the site to define existing conditions, predict project outcomes,
identify specific project performance standards and avoid adverse offsite impacts. Plans and specifications should be prepared by
a licensed engineer following standard engineering practices. Discuss anticipated construction sequence and timing:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

For projects involving vegetation restoration, provide a vegetation establishment plan that includes information on site
preparation, seed mixes and plant materials, seeding/planting plan (attach seeding/planting zone map), planting/seeding
methods, vegetation maintenance, and an anticipated schedule of activities:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

For projects involving construction or vegetation restoration, identify and discuss goals and specific outcomes that can be
determined for credit allocation. Provide a proposed credit allocation table tied to outcomes:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

Provide a five-year monitoring plan to address project outcomes and credit allocation:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

Discuss and provide evidence of ownership or rights to conduct wetland replacement/mitigation on each site:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

Quantify all proposed wetland credits and compare to wetland impacts to identify a proposed wetland replacement ratio. Discuss
how this replacement ratio is consistent with Corps and WCA requirements:

Please see Sections 14 and 15 and Attachments C, D, and E (mitigation plans) of the wetland permit application.

By signature below, the applicant attests to the following (only required if application involves project-specific/permittee
responsible replacement):

e All proposed replacement wetlands were not:
e  Previously restored or created under a prior approved replacement plan or permit
e Drained or filled under an exemption during the previous 10 years
e Restored with financial assistance from public conservation programs
e Restored using private funds, other than landowner funds, unless the funds are paid back with interest to the individual
or organization that funded the restoration and the individual or organization notifies the local government unit in
writing that the restored wetland may be considered for replacement.
e The wetland will be replaced before or concurrent with the actual draining or filling of a wetland.
e Anirrevocable bank letter of credit, performance bond, or other acceptable security will be provided to guarantee successful
completion of the wetland replacement.
e Within 30 days of either receiving approval of this application or beginning work on the project, | will record the Declaration of
Restrictions and Covenants on the deed for the property on which the replacement wetland(s) will be located and submit proof
of such recording to the LGU and the Corps.

Applicant or Representative: Title: D) REGy, OF E, -PE.M
S rn')'”.b-\
Signature: Date: O-(3~[y,
Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA
:JEN Y =%

S S aran/
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ACHP Advisory Council on Historic Places
APE Area of Potential Effect
BMP Best Management Practices
BSA Bank Service Area
BWSR Board of Water and Soil Resources
CIR Color Infrared
CPS Central Pumping Station
CWA Clean Water Act
DEIS Draft Environmental Impact Statement
EAW Environmental Assessment Worksheet
ECS Ecological Classification System
EIS Environmental Impact Statement
ECS Ecological Classification System
ELT Ecological Landtype
ELTP Ecological Landtype Phase
FEIS Final Environmental Impact Statement
FSA Farm Services Agency
FTB Flotation Tailings Basin
GIS Geographic Information System
GPS Global Positioning System
HRF Hydrometallurgical Residue Facility
kV kilovolt
LEDPA Least Environmentally Damaging Practicable Alternative
LTVSMC LTV Steel Mining Company
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Executive Summary

Poly Met Mining, Inc. (PolyMet) is applying for a wetland permit to construct the NorthMet
Mine and Ore Processing Facilities Project (Project). The Project, located near Hoyt Lakes
Minnesota, will include a Mine Site, a Plant Site, and connecting corridors. PolyMet has leased
the mineral rights at the Mine Site, but the U.S. Forest Service (USFS) currently owns surface
rights to the majority of the land. PolyMet has purchased or retains options to purchase several
privately-held parcels of land within the Superior National Forest (SNF) and proposes to
exchange that land with the USFS for land at the Mine Site. The Plant Site is the former LTV
Steel Mining Company (LTVSMC) taconite processing facility and Tailings Basin, which
PolyMet has acquired from Cliffs Erie. PolyMet has also acquired the necessary easements and
rights-of-way for the Transportation and Utility Corridors connecting the Mine Site and the Plant
Site. The wetland permit application form is found inside the front cover of this report.
Additional details on property ownership are presented in Section 1.0.

PolyMet initially submitted its wetland permit application for the Project to the U.S. Army Corps
of Engineers (USACE) in July 2004. This permit application was part of an assessment of the
potential scope of environmental review under the National Environmental Protection Act
(NEPA) and the Minnesota Environmental Protection Act (MEPA). A joint state and federal
Environmental Impact Statement (EIS) was initiated under the authority of NEPA (United States
Code 1976, title 42, sections 4321 to 4361) and MEPA (Minnesota Rules, chapter 116D). The
NEPA/MEPA activities are collectively referred to in this application as the Environmental
Review Process. Because the Project was modified significantly after publication of a Draft
Environmental Impact Statement in 2009, PolyMet submitted a revised wetland permit
application to the USACE in August 2013. A Supplemental Draft Environmental Impact
Statement (SDEIS) was issued in November 2013 and a Final Environmental Impact Statement
(FEIS) was issued in November 2015 (Reference (1), Reference (2)). This Wetland Replacement
Plan is being submitted to the Minnesota Department of Natural Resources (MDNR) to fulfill its
requirements under the Wetland Conservation Act (WCA) of 1991 (Minnesota Rules,

chapter 8420) and the Permit to Mine (Minnesota Rules, part 6132.5300). The Wetland
Replacement Plan provides updated information that is consistent with the FEIS (Reference (2)).

Information, in addition to that provided in this application, can be found in the environmental
impact statement (EIS) (and record thereof) prepared by the MDNR, the USACE, and the USFS,
in cooperation with the U.S. Environmental Protection Agency, Bois Forte Band of Chippewa
(Bois Forte Band), Grand Portage Band of Chippewa (Grand Portage Band), and the Fond du
Lac Band of Lake Superior Chippewa (Fond du Lac Band) under the authority of NEPA (United
States Code 1976, title 42, sections 4321 to 4361) and MEPA (Minnesota Rules, chapter 116D).
The EIS was jointly prepared with the MDNR under Minnesota Rules, part 6132.1100.

Summary of Wetland Impacts

The Project is expected to result in direct and fragment (indirect) impacts to 129 wetlands as
identified in the wetland delineation (Large Table 1), covering a total of approximately 940.7
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acres (Large Table 2). The wetlands were described in Reference (3) and the delineation was
discussed with the Wetland IAP Workgroup and approved by the co-lead agencies on March 30,
2011. Wetlands are counted as directly impacted if they will be excavated or filled by Project
activities or located between the toe of the Tailings Basin and the Flotation Tailings Basin (FTB)
Seepage Containment System. The majority of wetland impacts will occur at the Mine Site
(83%) followed by the Plant Site (16%) (Large Table 2). Road, railroad, and utility corridors
account for less than 1% of wetland impacts. The types of wetlands that will be impacted
include: coniferous bog (56%), shrub swamp (12%), coniferous swamp (9%), shallow marsh
(8%), deep marsh (8%), sedge/wet meadow (4%), hardwood swamp (1%), and open bog (1%).
Additional details on direct wetland impacts are presented in Section 11.4.

Project Location and Setting

The Project is located in St. Louis County on the eastern end of the Mesabi Iron Range, about

60 miles north of Duluth, 6 miles south of Babbitt. The Project location is shown on

Large Figure 1, and the Project areas, including the Mine Site and the Plant Site, are shown on
Large Figure 2. The Mine Site is located within the SNF and drains to the Upper Partridge River.
A small portion of the Plant Site also falls in the Upper Partridge River watershed, but most of
the Plant Site drains to the Embarrass River. The Upper Partridge River and the Embarrass River
are tributaries of the St. Louis River. Large Figure 3 shows Project area watersheds.

In the Project areas, a thin veneer of heterogeneous unconsolidated deposits is underlain by
bedrock. The depth to groundwater is typically less than 10 feet, and wetlands are common.
Large Figure 4 shows wetlands in the Project vicinity. The Mine Site has been extensively
logged, and is currently in varying stages of regeneration. The Plant Site includes the former
LTVSMC taconite processing plant and Tailings Basin, which includes the LTVSMC tailings
basin and the proposed NorthMet Flotation Tailings Basin (FTB). Most of the surface area at the
Plant Site has been previously disturbed by mining activities and is largely devoid of natural
vegetation. Additional details on Project location are presented in Section 3.0 and are shown on
the general environmental setting are presented in Section 11.1.

Project Purpose

The Project purpose is to develop a mining facility using the existing LTVSMC infrastructure
that will extract and process polymetallic ore from the NorthMet ore body, to supply copper,
nickel, cobalt, gold and Platinum Group Elements (PGEs), such as platinum and palladium, to
the world market. The Project is needed to exercise valid mineral rights and help meet domestic
and international demand for these metals which are used in the electrical power, steel, aircraft,
automotive, electronics, and medical device industries. The Project will provide substantial
economic benefits to the local and state economy, providing an estimated 360 full-time jobs,
more than 600 indirect jobs, and tens of millions of dollars annually in taxes. Additional detail on
the purpose of the Project is presented in Section 4.0 of this document and Section 1.3 of
Reference (2).



NorthMet Project

POLYMET Date: October 2016 Wetland Replacement Plan

Version: 1 Page 6

Project Description

PolyMet expects to mine a total of 225 million tons of ore and 308 million tons of waste rock
over 20 years. Ore will be excavated at the Mine Site and hauled by railroad approximately 6
miles west to the Plant Site for processing. Corridors for roads, railroad, utilities, and water
pipelines will connect the Mine Site and the Plant Site. Project areas are shown on

Large Figure 2.

The Mine Site will occupy approximately 3,015 acres. The Project will develop open mine pits
(up to 528 acres), stockpiles (up to 740 acres), and supporting infrastructure (up to 451 acres).
The location and dimensions of Mine Site features are shown on Large Figure 5. Mine Site
environmental controls will include, among other features, liners, and containment systems to
collect seepage from stockpiles, a cover to limit infiltration through the permanent stockpile after
closure, and a Waste Water Treatment Facility (WWTF) to treat water that comes in contact with
mining features. Water collected from pit dewatering will be treated, then pumped to the Plant
Site for use in ore processing. During operations, there will be no direct discharge of treated
waste water from the Mine Site to waters of the U.S. or Minnesota public waters.

The Plant Site is a “brownfields” location which occupies approximately 4,417 acres. At the
Plant Site, the Project will upgrade existing facilities (Beneficiation Plant, Tailings Basin, Area 1
Shop, Sanitary Treatment Plant, rail connections, access roads) and construct new facilities,
including Hydrometallurgical Plant, Hydrometallurgical Residue Facility (HRF), Concentrate
Dewatering/Storage Building, and Waste Water Treatment Plant (WWTP) on previously
disturbed areas. The Flotation Tailings will be placed atop the existing LTVSMC tailings basin
by staged construction of new dams. The location and dimensions of Plant Site features are
shown on Large Figure 6.

Plant Site environmental controls during mining operations will include: cover systems to limit
infiltration of oxygen and water through the Tailings Basin dams and seepage capture systems to
collect seepage from the Tailings Basin. During reclamation and long-term closure, these
environmental controls will continue to operate, and additional cover systems will be added to
the Tailings Basin beaches and pond bottom. Most water used in processing will be recycled
from the Tailings Basin Pond for use. A reverse osmosis WWTP will be constructed to treat any
water that cannot be recycled prior to discharge to the environment. If makeup-water is needed
for processing, it may be provided via the Colby Lake Pipeline Corridor. Additional detail on the
Project description is presented in Section 5.0 of this document and Chapter 3 of Reference (2).

Project Alternatives

Project alternatives have been described in detail in the documents prepared during the
Environmental Review Process. The No Action Alternative was evaluated during the
Environmental Review Process. Under the No Action Alternative, PolyMet will be required to
reclaim surface disturbances at the Mine Site associated with exploratory and development
drilling. At the Plant Site, Cliffs Erie will be required to complete closure and reclamation
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activities. PolyMet did not prefer the No Action Alternative as it does not fulfill the purpose of
the Project.

The Environmental Review Process resulted in Project modifications that avoid and minimize
impact to aquatic resources and other environmental concerns. The Project, as initially proposed
for the scoping Environmental Assessment Worksheet (EAW) in 2005, was estimated to result in
1,257 acres of direct wetland impacts. PolyMet has modified the Project considerably since that
time, incorporating multiple changes for avoiding and minimizing wetland impacts. The changes
incorporated into the refined Project include: avoiding wetlands by using brownfield lands at the
Plant Site; avoiding water quality impacts by the collection and treatment of contact waters;
minimizing the footprint and optimizing the placement of mining features such as the mine pits,
stockpiles, and haul roads; increased in-pit stockpiling.

Large Table 3 summarizes the reduced aquatic ecosystem impacts based on the refinements
completed during the evaluation of Alternatives. The cumulative effect of Project modifications
is that wetland impacts have been reduced from 1,257 acres to 914 acres. Large Figure 7 and
Large Figure 8 illustrate how Project modifications have evolved at the Mine Site and Plant Site,
respectively. Additional detail on the Alternatives Analysis is presented in Section 6.0 of this
document and in Chapter 3 of Reference (2). Ownership of the Project site and adjacent property
owners is provided in Large Table 4.

Description of Wetland Impacts

Project direct wetland impacts will occur at the Mine Site (Large Figure 9), the Plant Site

(Large Figure 10), and in the Transportation and Utility Corridors (Large Figure 11). Impacts
from wetland fragmentation will occur at the Mine Site (Large Figure 9) and the Plant Site
(Large Figure 10). The Project will result in impacts to 59 wetlands covering approximately 785
acres at the Mine Site, 45 wetlands covering a total of approximately 149 acres at the Plant Site,
and 25 wetlands covering a total of approximately 7 acres in the Transportation and Utility
Corridors connecting the Mine Site and Plant Site. Impacts are due to fill (101 acres), excavation
(137 acres), both fill and excavation (592acres), or installation of the Tailings Basin seepage
capture system (85 acres). Twenty-nine percent of the directly impacted wetlands at the Mine
Site and Plant Site also are also impacted by wetland fragmentation. Approximately 65% of the
directly impacted wetlands are rated high quality, 5% are rated as moderate quality, and 30% are
rated as poor quality. The inventory of all wetlands in the Project areas is presented in

Large Table 1 and direct wetland impacts are detailed in Large Table 2.

The Project may also cause indirect wetland impacts due to potential change in wetland
watershed areas, stream flow, groundwater drawdown, wetland fragmentation, or wetland water
quality related to dust or rail car spillage. The documents prepared during the Environmental
Review Process describe the range of possible indirect impacts and indicate that the Project
could potentially indirectly impact up to approximately 7,694 acres of wetlands located within
and around the Project area based on the method of wetlands crossing analog impact zones, or
potentially indirectly impact up to 6,567 acres of wetlands located within and around the Project
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area based on the method of wetlands within analog impact zones. Additional detailed
descriptions of direct and potential indirect wetland impacts are presented in Sections 11.4 and
11.5 of this document and in Section 5.2.3 of Reference (2).

Special Considerations

PolyMet conducted database searches and field surveys to evaluate the presence of protected
wildlife and plant species in the vicinity of the Project, and to identify any locations of cultural
resources.

Wildlife species of special interest in the Project area are Northern goshawk, boreal owl, gray
wolf, mountain lion, Canada lynx, and northern long-eared bat. During wildlife surveys in 2000
and 2004, gray wolf and mountain lion tracks were observed, and Northern goshawk was heard
during calling surveys. Boreal owls and Canada lynx were not observed. In 2006, a Canada lynx
field survey was conducted because a portion of the Project is located within the U.S. Fish and
Wildlife Service (USFWS) designated critical habitat area. No Canada lynx or sign of Canada
lynx were observed within the Project area. However, the survey identified four female Canada
lynx within the larger study area. Surveys conducted in 2014 found northern long-eared bats
present in the Project area but no evidence of northern long-eared bat hibernacula, or conditions
suitable for hibernacula were identified. As part of the Section 404 permit review process,
Section 7 Endangered Species Act consultation has been conducted between the USFWS and
USACE. The USFWS issued a Biological Opinion (BO) in February of 2016 (Reference (4)).
Additional details on protected wildlife species are presented in Section 12.1 of this document
and Section 5.2.5 of Reference (2).

Sixteen plant species listed by the State of Minnesota as endangered, threatened, or special
concern, or listed by the USFS Region 9 as a Regional Forester Sensitive Species (RFSS) were
identified in the Project area during surveys conducted between 1999 and 2011. Additional
details on protected plant species are presented in Section 12.1 of this document and

Section 5.2.4 of Reference (2).

The Co-lead Agencies have conducted a review of effects on historic properties in the Area of
Potential Effect (APE) under Section 106 of the National Historic Preservation Act (NHPA).
After historical research, archaeological and architectural history surveys, oral interviews to
identify historical properties of religious and cultural significance to the Bois Forte Band of
Minnesota Chippewa, the Fond du Lac Band of Lake Superior Chippewa, and the Grand Portage
Band of Lake Superior Chippewa (Consulting Bands) and extensive consultation, the Co-lead
Agencies determined that the following historic properties in the APE are eligible for listing in
the National Register for Historic Places (NRHP) and will be adversely affected by the NorthMet
Project: the Erie Mining Company Hoyt Lakes Mining Landscape Historic District, which
includes multiple contributing mining features within the APE (such as the Concentrator
Building), as well as areas outside of the APE, such as Hoyt Lakes and Taconite Harbor, the
Partridge River Segment of the Beaver Bay to Lake Vermillion Trail, the Partridge River Section
of Mesabe Widjiu, and the Spring Lake Mine Sugarbush. An MOA resolving adverse effects to
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eligible properties will be executed and the NHPA process completed prior to issuance of federal
approvals for the Project. Additional details on historic properties are presented in Section 12.2
of this document and Sections 4.2.9 and 5.2.9 of Reference (2).

Wetland Mitigation

Mitigation wetlands will be developed to compensate for the wetlands directly impacted by the
Project. PolyMet will develop 1,581 wetland mitigation credits from off-site mitigation. The on-
site wetland mitigation credits will occur later in the Project and therefore are not shown as
mitigation credits in Large Table 5 through Large Table 7. Replacement wetlands will be
restored and preserved developed at three off-site locations: the Zim, Hinckley, and Aitkin sites.
Off-site replacement wetland locations and watersheds are shown in Large Figure 12. Acreages
and credits from each of these sites are summarized in Large Table 5 through Large Table 7.

The proposed mitigation is expected to compensate for all of the direct wetland impacts and the
potential indirect fragmentation impacts, with the majority of credits from in-kind mitigation and
nearly one-third of the credits from within the Project watershed. The value of mitigation credits,
relative to the impacts, has been calculated in accordance with the St. Paul District USACE
policy and the State Wetland Conservation Act (WCA) replacement standards. The proposed
wetland mitigation package described in this application is expected to result in an excess of
approximately 47 credits under the USACE policy and 403 credits under the WCA. Additional
details on wetland mitigation are presented in Section 15.0 of this document and Section 5.2.3 of
Reference (2).

Wetland Mitigation Monitoring Plan

Monitoring at off-site wetland mitigation sites will assess whether or not the restored wetlands
meet agreed upon performance standards. Monitoring will evaluate each wetland community
type at the mitigation sites, and also evaluate at least one reference wetland near the restoration
site which has relatively natural hydrologic conditions similar to that of the proposed target
communities. Detailed vegetation surveys will be conducted each year (typically August) to
evaluate the success of the restoration or preservation for each community type. Hydrology will
also be monitored, using shallow water table monitoring wells, to measure the success of
hydrologic restoration. If the restored wetland communities do not meet performance standards,
PolyMet will propose remedial actions to meet the standard. The USACE and MDNR retain
authority, if necessary, to require additional mitigation credits if remedial actions are not
successful. Additional details on wetland mitigation monitoring are presented in Section 16.0.

Wetland Monitoring Plan

Wetland monitoring is being conducted at the NorthMet Site to provide baseline data to use in
identifying potential indirect impacts to wetlands caused by mining activities. Monitoring is
currently being conducted within all wetlands containing a potential indirect wetland impact
factor rating of 3-5 and a sampling of those wetlands with factor ratings of 1-2 as shown in
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Large Figure 9 through Large Figure 11 and described in Section 11.5. To determine if indirect
impacts occur, hydrology, vegetation, and wetland boundaries will be monitored, documented,
and compared with baseline monitoring and reference wetlands. A total of 56 monitoring wells
and five reference wells have been installed to collect baseline hydrology data and to document
potential indirect wetland impacts. The monitoring protocol is described in Section 17.0.
Hydrologic monitoring will continue at these 61 monitoring locations every year throughout the
growing season for the life of the mine operation. If it is determined that certain wells are not
providing useful information, the monitoring may be modified with the concurrence of the
USACE and MDNR.
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1.0 Introduction

Poly Met Mining, Inc. (PolyMet) is a private Minnesota corporation that is the wholly-owned
subsidiary of PolyMet Mining Corporation. For additional information, please see Chapter 2 of
the Permit to Mine Application (Reference (5)).

PolyMet initially submitted its wetland permit application for the Project to the U.S. Army Corps
of Engineers (USACE) in July 2004 (USACE File # 1999-5528-JKA) to fulfill the requirements
of Sections 401 and 404 of the Clean Water Act (CWA). This wetland permit application
initiated an assessment of the potential scope of environmental review under the National
Environmental Protection Act (NEPA) and the Minnesota Environmental Protection Act
(MEPA). A joint state and federal Environmental Impact Statement (EIS) was conducted under
the authority of NEPA (United States Code 1976, title 42, sections 4321 to 4361) and MEPA
(Minnesota Rules, chapter 116D). The NEPA/MEPA activities are collectively referred to in this
application as the Environmental Review Process.

The Environmental Review Process produced a Draft Environmental Impact Statement (DEIS)
in 2009. Because the Project was modified significantly after publication of the DEIS

(Reference (6)), a revised wetland permit application was submitted to the USACE in August
2013 (Reference (7), which supplemented the 2004 application with the updated Project plans. A
Supplemental Draft Environmental Impact Statement (SDEIS) was issued in November 2013
and a Final Environmental Impact Statement (FEIS) was issued in November 2015

(Reference (2)). The Wetland Replacement Plan is being submitted to the Minnesota Department
of Natural Resources (MDNR) to fulfill its requirements under the Wetland Conservation Act
(WCA) of 1991. The Wetland Replacement Plan provides updated information that is consistent
with the FEIS (Reference (2)) and PolyMet’s application for a Permit to Mine.

PolyMet proposes to construct an open pit, low grade, polymetallic mineral mine in northern
Minnesota. The project, called the NorthMet Mine and Ore Processing Facilities Project
(Project), is located in St. Louis County on the eastern end of the Mesabi Iron Range, about 60
miles north of Duluth, and 6 miles south of Babbitt, Minnesota. The Project location is shown on
Large Figure 1 and the Project areas are shown on Large Figure 2. The Project is located in the
Partridge River and Embarrass River watersheds (Large Figure 3). Wetlands within the Project
are identified on Large Table 1and shown on Large Figure 4.

The Project will mine and process polymetallic ore from the northwest portion of the Duluth
Complex, which is an ore complex that forms much of the bedrock of northeastern Minnesota.
The ore contains copper, nickel, cobalt, gold, and Platinum Group Elements (such as platinum
and palladium, known collectively as PGEs). PolyMet plans to refurbish and operate the former
LTV Steel Mining Company (LTVSMC) taconite processing facility near Hoyt Lakes,
Minnesota to produce copper concentrates, nickel concentrates, and base and precious metal
precipitates for off-site shipment and processing.
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A brief history of the Project site is provided here. The NorthMet deposit has been subject to
several episodes of exploration and drilling since its discovery in 1969 by U.S. Steel. Fleck
Resources Ltd. (a precursor to PolyMet Mining Corporation) undertook exploration of the
deposit in 1989. PolyMet (first generation) commissioned a pre-feasibility study in 2001 which
did not contemplate reusing the LTVSMC facilities. The Project was restarted in 2003 when
PolyMet (2" generation) secured an option to buy the LTVSMC plant, which it subsequently
exercised.

At the Mine Site, PolyMet has leased the mineral rights that are needed for the Project, but the
USFS currently owns surface rights to the majority of the land. PolyMet and the USFS disagree
on whether PolyMet can exercise the mineral rights. In part to avoid this disagreement, the USFS
has initiated a land exchange with PolyMet under which PolyMet would provide surface rights to
several privately-held parcels of land within the SNF which the USFS would exchange for land
at the Mine Site (Reference (2)). The USFS has already issued a Draft Record of Decision
(ROD), and is expected to issue a Final ROD that will provide their decision on the land
exchange. Additional details on the land exchange are presented in Section 3.1.2, 4.3, and 5.3 of
Reference (2).

For the Plant Site, PolyMet has acquired surface ownership of approximately 7,000 acres of real
property and portions of the former LTVSMC taconite processing facility and approximately
8,000 additional acres from Cliffs Erie. Some of this land is additional acreage that would serve
as buffer beyond the Project boundary. As described in Section 6.3, under the No Action
Alternative, current permits with Cliffs Erie as the permittee would remain in effect. PolyMet
also acquired the necessary surface licenses, easements and rights-of-way (e.g., roadways,
railroad, electrical service, gas pipeline and water facilities) to enable production at the Plant
Site.

To connect the Plant Site and the Mine Site, PolyMet has acquired the necessary easements and
rights-of-way to use an 8-mile segment of Dunka Road. PolyMet has also acquired ownership or
the right to use additional lands and other railroad assets to secure the rail access between the
Mine Site and the Plant Site.
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2.0  Summary of Wetland Impacts

The Project is expected to result in direct and fragment (indirect) impacts to 129 wetlands,
covering a total of approximately 940.7 acres (Large Table 2). Wetlands are directly impacted if
they will be excavated or filled by Project activities or located between the toe of the Tailings
Basin and the Flotation Tailings Basin (FTB) Seepage Containment System. The majority of
direct wetland impacts will occur at the Mine Site (83%) followed by the Plant Site (16%). Road,
railroad, and utility corridors account for less than 1% of direct wetlands impacts.

Using the Eggers and Reed Wetland Plant Community type (Reference (8)) and the Circular 39
wetland type (Reference (9)), the types of wetlands that will be directly impacted include:
coniferous bog (Type 8; 56%), shrub swamp (Type 6; 12%), coniferous swamp (Type 7; 9%),
shallow marsh (Type 3; 9%), deep marsh (Type 5; 8%), sedge/wet meadow (Type 2; 4%),
hardwood swamp (Type 7; 1%), and open bog (Type 8; 1%).

Direct wetland impacts, the methods used to determine the impacts, and the estimated timing of
impacts are detailed in Section 11.4
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3.0  Project Location

The Project is located in St. Louis County on the eastern end of the Mesabi Iron Range, about
60 miles north of Duluth, and 6 miles south of Babbitt, Minnesota. The Project location is shown
on Large Figure 1, and the Project areas, including the Mine Site and the Plant Site, are shown
on Large Figure 2. The Project areas include 7,600 acres.

The NorthMet ore body (Mine Site) is in the SNF near the western end of a belt of copper-nickel
deposits on the northwestern contact of the Duluth Complex. The NorthMet ore body is in
relative proximity to a number of existing mines including the Peter Mitchell open pit taconite
mine, which is located approximately 2 miles north of the Mine Site. The Plant Site, which is the
former LTVSMC taconite plant property, is located approximately 8 miles west of the ore body.
The Mine Site and Plant Site are connected by the existing Dunka Road. Access to the Project
area is located approximately 5 miles northeast of Hoyt Lakes at the intersection of Country
Road 666 and Dunka Road.

Specifically, the Project is located in Sections 5 and 6 , Township 58 North, Range 14 West;
Sections 1, 2, 3, 4, 9, 10, 11, 12, 16, 17, and 18, Township 59 North, Range 13 West; Sections 2,
3,4,5,8,9,10, 11, 13, 14, 15, 16, 17, 18, 20, 23, 24, 29, and 32, Township 59 North, Range 14
West; and Sections 32, 33, and 34, Township 60 North, Range 14 West, in St. Louis County,
Minnesota.

The Project is located near the headwaters of the Partridge River and Embarrass River
watersheds (Large Figure 3). The Partridge River and the Embarrass River are both tributary to
the St. Louis River, which is located within the Lake Superior Basin. The Mine Site, a portion of
the Plant Site, Dunka Road and Utility Corridor, Railroad Connection Corridor, and Colby Lake
Pipeline Corridor are located within the Upper Partridge River Watershed (Large Figure 3). The
majority of the Plant Site is located in the Embarrass River Watershed (Large Figure 3).
Additional details on the Project area hydrology and hydrogeology are found in Section 11.1.1.
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4.0  Project Purpose and Need

The Project purpose is to develop a mining facility using the existing LTVSMC infrastructure
that will extract and process polymetallic ore from the NorthMet ore body, to supply copper,
nickel, cobalt, gold and Platinum Group Elements (PGEs), such as platinum and palladium, to
the world market. The Project is needed to exercise valid mineral rights and will help meet
domestic and international demand for these metals which are vital in the electrical power, steel,
aircraft, automotive, electronics, and medical device industries. The mining activities will result
in long-term jobs for the region. Environmental objectives are also intrinsic to the Project, which
has been modified to avoid, minimize, and mitigate environmental impacts by reusing previous
mining facilities, and constructing state of the art environmental controls.

The Project is needed for many reasons. The U.S. is a major importer of all the metals that
PolyMet plans to extract from the NorthMet ore body. According to numbers from the U.S.
Department of the Interior's Geological Survey National Minerals Information Center, the U.S.
imports approximately 30-40% of its copper (comparable to the percentage of oil imported) — the
annual numbers vary because there is an efficient copper recycling business in place. There are
currently no operating nickel or cobalt mines in operation in the U.S., although recycled metal
represents a significant supply source. The U.S. also imports 75-95% of its PGEs — there is only
one PGE mining operation in the U.S. despite the critical need for PGEs in environmental
control technologies and other strategic technological applications. The PGEs are regarded as
strategic metals because of their specialized applications in the automotive, agriculture,
chemical, petroleum, electrical, electronic, dental, medical, and aerospace industries. They also
have important uses in environmentally-related technologies, such as catalytic converters and
fuel cells.

On an annual basis, PolyMet expects to produce approximately:

e Copper - 36,000 tons of concentrate will be produced. Copper is an extremely good
conductor of electricity and heat. Its major use is in power generation and transmission
(including renewable energy), and in residential, commercial, industrial and automotive
electrical systems.

e Nickel - 7,700 tons of concentrate will be produced. Nickel is used in production of
stainless steel, high quality corrosion resistant steel alloys, rechargeable batteries, and in
high-tech engineering applications such as aerospace.

e Cobalt - 360 tons of concentrate will be produced. Cobalt is a hardening agent in steel
alloys and is used in super alloys, aircraft engines, rechargeable batteries, and common
hand tools.
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e PGEs - 97,000 troy ounces of concentrate will be produced. The primary use of PGEs is
in catalytic converters which clean-up car exhaust emissions. The PGEs are also used in
electronics, medical devices, fuel cells, and jewelry.

e Gold - 9,000 troy ounces of concentrate will be produced. Gold is primarily used for
jewelry, investment, and electronics.

The Project will provide substantial economic benefits to the local and state economy, providing
hundreds of jobs, millions of dollars of indirect economic activity, and tens of millions of dollars
in taxes. The construction phase will engage the equivalent of about 500 skilled construction
workers over a three-year period (Reference (2)). Over approximately 20 years of planned
operations, the Project will create approximately 360 full-time jobs with an estimated annual
payroll and benefits of $36 million. In addition to the direct economic benefits, a study by the
University of Minnesota-Duluth Labovitz School of Business and Economics (Reference (10))
estimates that more than 600 indirect jobs will be created in St. Louis County alone, generating
annual economic benefit of about $515 million including products and services. Furthermore, the
Project is expected to generate tens of millions of dollars annually in federal, state, and local
taxes.

PolyMet has evaluated and developed the Project using very conservative assumptions about
metals prices. The Definitive Feasibility Study completed in 2006 (Reference (11)) and updated
in 2008 demonstrated that the Project will be sustainable even during downturns in the global
metal markets. These conservative assumptions help buffer the community from potential
economic impacts associated with volatility in the metals markets.

Society’s continuing need for copper, nickel, cobalt, gold, and PGEs, combined with use of
proven mining techniques and processing methods, reuse of previous mining facilities, and
installation of extensive environmental controls, make the Project economically feasible and
environmentally responsible. The Project is designed to generate sufficient income to cover
operating cost (which includes but is not limited to the cost of mining, processing, transportation,
and waste management), capital cost (needed to build and sustain facilities), an adequate return
to investors, reclamation and closure costs, and taxes. The open pit mining plan applies best
engineering practices based on the size, shape, geometry, grade, location, and geotechnical
characteristics of the ore body and the site such that the highest degree of operational certainty is
achieved. Ore processing and tailings storage will make use of the existing LTVSMC plant and
tailings basin, minimizing impacts to previously disturbed land. Extensive environmental
controls will be installed at both the Mine Site and the Plant Site, focused on avoiding,
minimizing, and mitigating water impacts, including wetlands impacts.
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This section describes specific Project features that will potentially result in wetland impacts.
Additional Project features that have no potential wetland impacts are listed in this section, but
are not described in detail. For a detailed description of all Project features, refer to the FEIS,
Reference (2) and PolyMet’s application for a Permit to Mine.

The Project includes five

e Mine Site

areas:

e Plant Site, including the processing facilities area, the Tailings Basin and the
Hydrometallurgical Residue Facility (HRF)

e Dunka Road and Utility Corridor

e Railroad Connection Corridor

e Colby Lake Pipeli

ne Corridor

These areas are shown on Large Figure 2. For each of these Project areas, specific features that
will potentially result in wetland impacts are described.

5.1  Project Schedule

Table 5-1 provides a sum

mary of the Project schedule.

Table 5-1 Summary of Project Schedule

Time period

Description of Activities

Construction Phase
(18-24 month period
prior to Mine Year 1)

Mine Site land clearing and overburden removal, Plant Site renovation and
construction, construction associated with the Tailings Basin, Mine Site
construction, construction and renovation along the Transportation and Utility
Corridors, and utility upgrades

Mine Year 1

Production begins

Mine Years 1-2

Gradual ramp-up of ore output for 6-12 months

Mine Years 1-20

Mining of waste rock and ore

Mine Years 1-8

Build out Mine Site as necessary: remove additional overburden from the pit
areas and other areas on - site as necessary for foundation construction;
construct extensions to the liners and containment systems for OSP and
waste rock stockpiles; construct additional water management features
(WWTF, dikes, ditches, ponds); build out additional haul roads; build out FTB
dams and HRF
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Time period

Description of Activities

Mine Years 1-11

Mining in the East Pit

Mine Years 2-20

Mining in the West Pit

Mine Years 1-10

Mine water will be pumped to the Plant Site FTB Pond for reuse

Mine Year 11

East Pit mining ends; Category 4 Waste Rock stockpile is completely
backfilled into the East Pit

Mine Year 11

Some WWTF treated effluent will be sent to the East Pit to augment flooding
as the pit is backfilled

Mine Years 11-16

Mining in the Central Pit; the Central Pit will converge into the East Pit, the
combined pit will be called the East Pit; excavated Category 2, 3, and 4 waste
rock will be placed directly in the East Pit

Mine Years 12-19

Category 2/3 Waste Rock Stockpile is backfilled into the East Pit

after Mine Year 13

All additional Category 1 waste rock excavated from the pits will be placed in
the East Pit; Cover system will incrementally be added to the Category 1
Waste Rock Stockpile

Mine Years 16-20

Temporarily-stockpiled Category 2/3 and 4 waste rock will be placed in the
Central Pit

5.2 Mine Site

The Project will use open pit mining methods, similar to those used at nearby taconite mines.
The location and dimensions of Mine Site features are shown on Large Figure 5. The Project
features at the Mine Site will include:

e supporting infrastructure (such as roads, electrical supply, rail connections, fueling
facilities, and maintenance facilities)

e an Overburden Storage and Laydown Area (OSLA) to provide space to sort and store
overburden used for construction and reclamation

e mine pits

e ore handling facilities, including an Ore Surge Pile (OSP) and a Rail Transfer Hopper

(RTH)

e waste rock stockpiles with engineered systems to manage potential water resource
impacts (such as liners, covers, and a Groundwater Containment System)




POLY MET Date: October 2016

5.21

i

NorthMet Project
Wetland Replacement Plan

Version: 1 Page 19

a Waste Water Treatment Facility (WWTF) and mine water collection systems to collect
and treat water from the mine pits, the stockpiles, the ore handling facilities, and the haul
roads

a Central Pumping Station (CPS) and Treated Water Pipeline (TWP) to transport water
from the Mine Site to the Plant Site

stormwater management systems

Construction Phase

Mine Site infrastructure will be constructed over an estimated 18 to 24 months. As described in
Section 3.2.2.1.3 of Reference (2), these activities will include:

infrastructure - upgrading the existing Dunka Road, constructing site access and haul
roads, installing railroad connections and spur, and constructing the Mine Site Fueling
and Maintenance Facility (MSFMF)

removing overburden from the pit area and other areas on-site, as necessary
constructing the RTH

constructing the liners and containment systems for the OSP and waste rock stockpiles

constructing water management features, including the WWTF, CPS, and TWP, as well
as dikes, ditches, and ponds to manage stormwater

constructing the substation drop from the 138 kilovolt (kV) transmission line and
installation of a 13.8 kV Mine Site power distribution system

Most of the direct wetlands impacts at the Mine Site will occur during construction. When
blasting begins, in Mine Year 1, ore output will gradually ramp-up over 6 to 12 months.

5.2.2

Mining Activities

PolyMet expects to mine a total of 533 million tons of waste rock and ore over 20 years, which
will include 225 million tons of ore and 308 million tons of waste rock. After the initial ramp up
period, the planned maximum annual average ore production rate will be 32,000 tons per day.
Ore will be shipped to the Plant Site, as described below, and waste rock will be managed as
described in Section 5.2.3.

Mining activities include overburden removal (pre-stripping), open pit mining, pit dewatering,
drilling and blasting, excavation and haulage, stockpiling, ore loading for transport to the Process
Plant via the RTH, and temporary ore storage in the OSP. Drilling, blasting, excavation, haulage,
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and ore loading for transport to the Process Plant via the RTH are mining activities that will not
result in wetland impacts, and are not discussed further here. Overburden removal, open pit
mining, temporary ore storage, and waste rock and overburden stockpiles will result in wetland
impacts, and are described further below.

5.2.2.1 Overburden Removal

The marketable timber will be cleared and the overburden removed from the footprints of the
mine pits, the OSP, and the waste rock stockpiles, as necessary.

Overburden will be stripped incrementally as needed for mine development in order to minimize
the amount of bedrock exposed at any one time. After removal of overburden from the initial
mining area, additional overburden stripping could take place concurrently with the mining of
ore and waste rock.

The OSLA will be constructed to temporarily store Peat and Unsaturated Overburden while it is
screened and sorted prior to being used for construction, wetland restoration, or reclamation.
Overburden has been defined for this Project as the material that lies on top of the underlying
bedrock.

5.2.2.2 Open Pit Mining

The Project will use open pit mining methods similar to those currently in use at ferrous metallic
mining operations on the Iron Range. The mine will consist of three separate open pits known as
the East, Central, and West Pits, as shown in Large Figure 5. For approximately the first 10 years
of operations, mining will take place in the East and West Pits simultaneously, with the East Pit
mining ending in Mine Year 11. The Central Pit mining will occur between Mine Years 11

and 16. During Central Pit mining, the East and Central pits will converge into one pit which will
then be referred to as the East Pit.

At maximum size, each pit is projected to have the approximate maximum area and depth as
shown in Table 5-2.
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Table 5-2 Maximum Pit Dimensions - Approximate
Maximum Depth
Mine Pit Area (acres) (feet below ground surface)
West 321 696
Central 52 356
East 155 630

5.2.2.3 Ore Surge Pile (OSP)

The OSP will be constructed near the RTH to store ore temporarily until it can fit into the
processing schedule or as needed based on operational delays (Large Figure 5). Use of the OSP
will allow for delivery of a steady annual flow of ore and assist in providing a uniform grade of
ore to the Plant Site. Ore will flow into and out of this pile during the life of the mine as needed
to meet mine and plant operating conditions.

The OSP will be constructed with an engineered foundation system comprised of, from the
bottom up, a foundation underdrain system, an impermeable composite liner barrier, and an
overliner drainage layer. Drainage from the OSP will be collected on the liner and routed to a
sump for pumping to the WWTF. The OSP will be removed at the completion of mining
activities.

5.2.3  Waste Rock and Overburden Management
5.2.3.1 Overburden Management

Three types of overburden are present at the Mine Site; Unsaturated Overburden, Saturated
Overburden, and Peat. Each type of overburden will be managed according to its characteristics.

Unsaturated Overburden is the mineral material located above the natural water table surface.
Waste characterization studies have demonstrated that Unsaturated Overburden has been
weathered long enough for geochemical reactions to be relatively complete, so it will be usable
for general on-site construction material. Excess Unsaturated Overburden that is not needed for
immediate construction and reclamation needs will be stored in unlined overburden stockpiles at
the OSLA.

Saturated Overburden is the mineral material located below the natural water table surface. It has
not been exposed to air and is therefore not weathered; so it will only be usable for specific on-
site construction applications as approved by the MDNR. Saturated Overburden not used for
construction will be combined with waste rock in the membrane-lined temporary waste rock
stockpiles.
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Peat, which is an organic soil, will be used for restoration and reclamation activities at the Mine
Site. This may include the development of wetlands in the East Pit and within the reclaimed
temporary stockpile footprints. Peat will also be mixed with Unsaturated Overburden to increase
the organic content for restoration soil material across the Mine Site, including over the
geomembrane cover of the Category 1 Waste Rock Stockpile. Peat that is not needed for
immediate construction and reclamation needs will be stored in unlined overburden stockpiles at
the OSLA.

5.2.3.2 Waste Rock Management

Waste rock will be managed according to its geochemical properties as determined using a
sampling and analysis program approved by the MDNR. PolyMet has categorized waste rock
into four categories defined according to the geochemical and associated acid-producing and
metals-leaching properties of the waste rock, in ascending order of reactivity. These waste rock
categories are summarized in Table 5-3.

Table 5-3 Summary of Waste Rock Properties
Waste Rock Sulfur Content Approximate % of
Categorization (%S)® Waste Rock Mass Applications®
Category 1 %S <0.12 70% Construction and East Pit Backfill
Category 2 0.12<%S <0.31 24% East Pit Backfill
Category 3 0.31<%S<0.6 3% East Pit Backfill
Category 46 %S > 0.6 3% East Pit Backfill

(1) In general, the higher the rock’s sulfur content, the higher its potential for generating acid rock drainage (ARD) or leaching
heavy metals.

(2) Applications include uses of the material other than stockpile storage

(3) Includes all Virginia formation rock

The Category 1 Waste Rock Stockpile will be the only permanent stockpile for the Project.
During Mine Years 1 through 11, Category 2, 3, and 4 waste rock will be placed on the
temporary Category 2/3 or Category 4 Waste Rock Stockpiles (Large Figure 5). When at its
maximum size, each stockpile is projected to have the approximate area, height, and elevation
shown in Table 5-4.
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Table 5-4 Maximum Stockpile Dimensions - Approximate
Mine Year of Max Elevation
Maximum Max Footprint Max Height | (feet above sea
Stockpile Footprint (acres) (feet) level)
Category 1 Waste Rock 21 526 240 1,880
Category 2/3 Waste Rock 6 180 200 1,770
Category 4 Waste Rock 3 57 180 1,790
Ore Surge Pile N/A® 31 120 1,690

(1) The ore surge pile will have ore moving in and out as needed to meet mine and plant conditions.

Starting in Mine Year 11, when mining in the East Pit ends, the temporary Category 2/3 and
Category 4 Waste Rock Stockpiles will be relocated to the East Pit, and all future Category 2, 3,
and 4 waste rock will be placed in the East Pit or the Central Pit, once mining ceases in the
Central Pit after Mine Year 16. By placing Category 2, 3, and 4 waste rock into the East Pit and
Central Pit, it will be stored in a subaqueous environment to reduce the environmental impact
associated with further oxidation and dissolution of sulfide minerals. Furthermore, this in-pit
stockpiling avoids and minimizes wetland impacts. Most of the Category 1 waste rock mined
after Mine Year 12 will also be placed in the East Pit. Ultimately, approximately 45% of the total
waste rock mined will be backfilled to the East and Central pits.

All waste rock stockpiles will be engineered to manage water resource impacts. The temporary
Category 2/3 and Category 4 Waste Rock Stockpiles, which have the potential to generate acid
rock drainage, will have liner systems to capture water passing through the stockpile. The
permanent Category 1 Waste Rock Stockpile, which does not have the potential to generate acid
rock drainage, will be constructed with a Groundwater Containment System to collect stockpile
drainage from around the entire stockpile. The containment system will consist of a cutoff wall
(a low permeability compacted soil cutoff wall) combined with a drainage collection system
surrounding the perimeter of the stockpile near the stockpile toe. A cover system will be added
incrementally on the Category 1 Waste Rock Stockpile starting in Mine Year 13 to reduce the
volume of stockpile drainage.

5.2.4  Mine Site Water Management

Water management at the Mine Site will include pit dewatering, stormwater dikes and ditches,
the stockpile liners, a stockpile cover, a Groundwater Containment System, and the WWTF.
During operations, the WWTF will treat mine water from the waste rock stockpiles, haul roads,
OSP, and mine pits. For the first approximately 10 years, all WWTF effluent will be pumped to
the Plant Site FTB Pond for reuse in the beneficiation process. Reuse of the treated mine water at
the Plant Site will eliminate the need to discharge any WWTF effluent to surface waters at the
Mine Site during operations. Starting in Mine Year 11, some WWTF effluent will be sent to the
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East Pit to augment flooding as the pit is backfilled, with the remainder of the effluent continuing
to go to the FTB.

Mine Site water will be managed in accordance with a future Minnesota Pollution Control
Agency (MPCA) National Pollutant Discharge Elimination System (NPDES)/ State Disposal
System (SDS) permit, which will include a Stormwater Pollution Prevention Plan (SWPPP). The
SWPPP will identify and describe Best Management Practices (BMP) for the Mine Site to
minimize the discharge of potential pollutants in stormwater runoff. For a detailed discussion of
Mine Site water management, refer to Reference (2), as well as PolyMet’s permit to mine and
NPDES/SDS permit applications.

53 Plant Site

The Plant Site was previously used as a taconite processing facility by LTVSMC. The Project
will upgrade existing facilities and construct new facilities within the existing brownfield
facility. The location and dimensions of Plant Site features are shown on Large Figure 6. Plant
Site features are grouped into three areas for the wetlands analysis and Wetland Replacement
Plan, as follows:

e Processing Facilities Area

o supporting infrastructure (e.g., roads, electrical supply, rail connections, Area 1 Shop,
and Area 2 Shop)

o a Beneficiation Plant which will use existing buildings for crushing and concentration
operations and new buildings for flotation and concentrate dewatering

o aHydrometallurgical Plant
o a Waste Water Treatment Plant (WWTP)
e FTB Area

o the existing former LTVSMC tailings basin (Tailings Basin), with a new FTB
constructed atop the east side

o FTB seepage capture systems
e HRF Area

The FTB and the HRF are located within the LTVSMC Permit to Mine Ultimate Tailings Basin
Limit boundary. When LTVSMC ceased production in January 2001, the mining related assets
were transferred to Cleveland Cliffs, Inc. which formed Cliffs Erie LLC. The wetlands located
within the Cliffs Erie LLC (formerly LTVSMC) Permit to Mine Ultimate Tailings Basin Limit
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boundary are not regulated by state and federal wetland regulations so were not included in this
analysis (Attachment A).

5.3.1  Flotation Tailings Basin (FTB)

Flotation Tailings from the flotation process at the Beneficiation Plant will be pumped to the
FTB, which will be constructed on top of cells 1E and 2E of the existing former LTVSMC
tailings basin. (Large Figure 6). In this document, the “FTB” means the newly constructed
NorthMet Flotation Tailings Basin, the “LTVSMC tailings basin” means the existing former
LTVSMC tailings basin, and the ”Tailings Basin” means the combined LTVSMC tailings basin
and the FTB. Treated water from the WWTP and WWTF will also be pumped to the FTB,
enabling the FTB to serve as the primary source of water for the Beneficiation Plant.

The LTVSMC tailings basin is unlined and was constructed in stages beginning in the 1950s. It
has been inactive since LTVSMC operations were shut down in January 2001, except for
reclamation activities consistent with an MDNR-approved Closure Plan currently managed by
Cliffs Erie.

The future FTB perimeter dams will be raised using upstream construction methods. The dams
will be constructed using compacted LTVSMC tailings borrowed from the existing LTVSCM
tailings basin. As necessary, off-site borrow from MDNR-approved sources will be utilized.
Material from LTVSMC Area 5 will be a likely source, but other sources could also be
considered.

Emergency overflow channels will be provided to protect the dams in the unlikely event that
freeboard within the FTB is not sufficient to contain all water from an extreme storm event.
Analysis indicates that such extreme rainfall events have a low likelihood of occurring during the
life of the basin (Reference (2)). Even though there is a low likelihood of overflow, it is standard
practice in dam design to accommodate overflows in a manner that protects the integrity of the
dams.

5.3.2  Flotation Tailings Basin Seepage Capture Systems

Seepage from the Tailings Basin will be collected by the FTB Seepage Containment System
located around the northern, western, and portions of the eastern sides of the Tailings Basin, and
the FTB South Seepage Management System located south of Tailings Basin Cell 1E; these two
systems are collectively referred to as the FTB seepage capture systems. The FTB Seepage
Containment System will be the primary cause of direct wetland impacts at the Plant Site. The
FTB Seepage Containment System will consist of a cutoff wall (a low permeability cutoff wall)
combined with a seepage capture system. The cutoff wall will minimize the amount of water that
the seepage capture system draws into the seepage capture system from adjacent wetlands.

5.3.3  Hydrometallurgical Residue Facility (HRF)

The HRF will be constructed to manage residues generated by the hydrometallurgical process.
The HRF will consist of one lined cell located adjacent to the southwest corner of Tailings Basin
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Cell 2W, at the site of the Emergency Basin used in the former LTVSMC operations
(Large Figure 6).

The HRF will be double-lined to minimize release of water that has contacted the
hydrometallurgical residue. The composite liner system will consist of a geomembrane liner
above a geosynthetic clay liner with a second geomembrane/geosynthetic clay liner placed above
the first, separated by a leakage collection system, this system will substantially remove all
hydraulic head from the lower liner; therefore virtually eliminating leakage from the HRF.

The HRF will be filled by pumping the combined hydrometallurgical residue (Residue) as slurry
from the Hydrometallurgical Plant. A pond will be maintained within the HRF so that the solids
in the slurry will settle out. Most of the liquid will be recovered by a pump system and returned
to the plant for reuse.

5.34  Plant Site Water Management

Water management at the Plant Site will include the FTB, the HRF, stormwater dikes and
ditches, FTB seepage capture systems, the WWTP, and stream augmentation. With the exception
of the FTB Seepage Containment System, all Plant Site water management features will be
located on previously disturbed areas.

A portion of the tailings basin seepage collected by the seepage capture systems will be returned
to the FTB Pond for reuse in mineral processing, and a portion will be routed to the WWTP.
WWTP effluent will be treated to meet appropriate discharge limits, then discharged beyond the
FTB seepage capture systems to wetlands in the headwater areas of Trimble Creek and Unnamed
Creek and to the headwaters segment of Second Creek, to replenish the flow to the surrounding
wetlands and streams. This discharge strategy will limit the potential for indirect wetland impacts
due to reduced seepage from the Tailings Basin to the wetlands.

Construction of the FTB seepage capture systems will reduce the amount of seepage that
currently flows from the existing LTVSMC tailings basin to the headwater areas of Unnamed
Creek, Trimble Creek, Unnamed (Mud Lake) Creek, and Second Creek. Reduced streamflow
levels could affect ecological functions, and during environmental review, the agencies indicated
that PolyMet will be required to maintain streamflow within £20% of baseline flow levels on an
average annual basis.

To meet this requirement, PolyMet will distribute treated effluent from the WWTP to the
headwater areas of Trimble Creek, Unnamed Creek, and Second Creek in proportion to the
amount of water that the FTB seepage capture systems will block from flowing to each creek’s
watershed. A Drainage Swale will be constructed east of the Tailings Basin to route non-contact
stormwater to Unnamed (Mud Lake) Creek. These water management activities, referred to as
“stream augmentation,” are designed to prevent significant ecologic impacts in wetlands and
creeks that currently (or previously) received flow of seepage from the LTVSMC tailings basin.
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The Plant Site water will be managed in accordance with a future MPCA NPDES/ SDS permit,
which will include a SWPPP. The SWPPP will identify and describe BMPs at the Plant Site to
minimize the discharge of potential pollutants in stormwater runoff. For a detailed discussion of
Plant Site water management, refer to Reference (2), as well as PolyMet’s Permit to Mine and
NPDES/SDS permit applications.

54  Road, Utility, Railroad, and Water Pipeline Corridors

The remaining Project components are linear corridor features, including the following:
e Dunka Road and Utility Corridor
¢ Railroad Connection Corridor
e Colby Lake Pipeline Corridor

54.1 Dunka Road and Utility Corridor

Dunka Road is an existing, compacted-gravel, private road that extends from near the existing
LTVSMC Plant Site to the Mine Site, then continues roughly northeast toward Babbitt,
Minnesota. The portion of Dunka Road that connects the Plant Site to the Mine Site will be
widened and a pipeline will be constructed parallel and adjacent to the existing Dunka Road.
Dunka Road will be utilized to transport mine equipment between the Mine Site and the Area 1
Shop, as well as mine personnel between the Mine Site and the Area 2 Shop (Large Figure 2).

The TWP will be constructed in the Utility Corridor to transport treated mine water from the
Mine Site to the Plant Site. During operations, the effluent from the WWTF and runoff from the
OSLA will be pumped from the Mine Site through the TWP to the FTB for use as plant make-up
water.

5.4.2 Railroad Connection Corridor

An approximately 1.1 mile length of new railroad will be constructed to connect the existing
Cliffs Erie private railroad to the existing PolyMet railroad track that serves the Coarse Crusher
Building at the Process Plant (Large Figure 2).

5.4.3  Colby Lake Pipeline Corridor

The FTB Pond will supply most of the water needed for the milling and flotation circuits. Make-
up water for the Beneficiation Plant and the Hydrometallurgical Plant will be drawn from the
Plant Reservoir which is supplied from Colby Lake using an existing pump station and pipeline.
The Colby Lake Pipeline will be evaluated and repaired if necessary before it is recommissioned
(Large Figure 2).

6.0  Project Alternatives: Avoiding and Minimizing Wetland Impacts
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Regulations implementing the federal CWA and the WCA require that impacts to wetlands be
avoided and minimized to the extent practicable. Avoiding and minimizing wetland impacts
accordingly was one of the objectives of Project during the Environmental Review Process.

This section analyzes the alternatives considered during the Environmental Review Process that
affect the Project’s direct wetland impacts. For a comprehensive analysis of the full range of
alternatives explored and evaluated during the Environmental Review Process, see Section 3.0 of
Reference (2).

This section first outlines the sequencing of steps taken by PolyMet to modify the project to
avoid adverse impacts, and incorporate measures to minimize adverse impacts. It then discusses
how alternatives were developed and evaluated. Finally, it describes the alternatives, including
the No Action Alternative, and minimization alternatives at the Mine Site, the Plant Site, and in
the Transportation and Utility Corridors.

6.1  Sequencing

This section describes the reasonable and practicable avoidance, minimization, and
compensatory mitigation practices that have been and will be implemented as part of the Project.

The Project was modified through the process described above to have the fewest impacts
practicable to waters of the U.S., as well as to other biological resources (e.g., vegetation,
wildlife, threatened and endangered species, etc.). In addition, to assess alternatives and possible
additional environmental management and mitigation measures, the co-lead agencies prepared a
final FEIS for the project in November of 2015 (Reference (2)).

Final regulations and guidelines associated with Section 404 of the CWA require that project
proponents eliminate or reduce adverse impacts to waters of the U.S. by taking certain specific
steps during the project planning:

e Modify the project to avoid adverse impact
e Incorporate measures to minimize adverse impacts;

e Compensate for unavoidable adverse impacts through restoration, enhancement, creation,
or in-lieu fee.

In addition to the off-site mitigation credits that will be developed, PolyMet may develop
wetlands on some impacted Project areas in the future. Because the development of these on-site
wetland mitigation credits will occur later in the Project, they are not included in the mitigation
credits, as discussed in Section 14.0 of this document and Section 5.2.3.3 of Reference (2).
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6.1.1 Avoidance

The Project is not a water dependent project; however, it is not possible to avoid all waters of the
U.S., including wetlands. The project has been modified to avoid wetlands to the extent
practicable.

Geology dictates the location and dimension of the mine pits. The polymetallic ore bodies of the
NorthMet deposit can be developed only where the mineral resource exists in economically
minable quantities. Extensive exploration programs have been conducted to define the resource,
which has allowed a refinement of the pit locations. These studies indicate that the ore reserves
identified as the East Pit, Central Pit, and West Pit are the areas where polymetallic ore quality
and the distribution and amount of waste rock make mining economically feasible. Mining in
other areas of the deposit cannot currently be supported based on these studies.

6.1.2  Minimization
Although avoidance of impacts to waters of the U.S. is impossible, the project will employ
numerous methods to minimize impacts.

Alternatives to minimize wetland impacts at the Mine Site, Plant Site, and Transportation and
Utility Corridors are described in Sections 6.4, 6.5, and 6.6 respectively. Minimization
alternatives use the following general strategies:

e minimize the footprint and optimize the placement of mining features, mainly at the Mine
Site

e maintain a smaller disturbance footprint by re-using existing infrastructure, mainly at the
Plant Site brownfield site

e utilize existing facilities and structures, to the extent practicable, to support ongoing
activities

e maintain future tailings disposal in a single location and within the existing watershed
where the current facility is located

e expand the existing tailings disposal site upward, to the extent geotechnically practicable,
thus disturbing less surface area while allowing more material to be placed in the same
footprint

e divert runoff upgradient of facilities into undisturbed drainages

e install culverts to facilitate flow across wetland areas

e maintain a SWPPP, using BMPs, to prevent site erosion and subsequent downstream
sedimentation
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e collect and treat runoff and other contact water
e implement interim, concurrent (as practicable) and permanent reclamation at the site

6.1.3 Reclamation

After Project closure, Project areas will be reclaimed according to the approved reclamation
plans (Reference (2)). The Reclamation Plans for the Mine Site include creation of wetlands in
areas where some wetlands were directly impacted (Reference (2)). For example, at the Mine
Site, wetlands may be developed in the footprints of the temporary Category 2/3 Waste Rock
Stockpile and the OSLA (Section 15.1).

6.1.4  Compensation

Wetland mitigation projects will be completed to compensate for the direct wetland impacts and
potential indirect fragmentation impacts, as detailed in Sections 14.0 and 15.0 of this document
and Section 5.2.3.3 of Reference (2).

6.2  Alternative Development and Evaluation

Alternatives were developed and evaluated in four stages during the Environmental Review
Process; the scoping stage, the DEIS stage, the SDEIS stage, and the FEIS stage. Aspects of the
proposed action that were considered included alternate locations, alternate configurations of
Project features and alternate mitigation measures and summarized in Sections 6.4, 6.5, and 6.6.
The alternatives are discussed in the FEIS (Reference (2)). Some alternatives would have less
adverse impacts to waters of the U.S., including wetlands, and some would have greater adverse
impacts. Alternatives with smaller and larger areal coverage, as well as alternatives sited in
different locations were considered. The Environmental Review Process evaluated the potential
environmental impacts of the alternatives, including wetland impacts, during each stage of
alternative development.

The practicability of the alternatives, including cost, technical factors, and logistical factors were
evaluated. Practicable alternatives and mitigation measures that were identified to offer
substantial environmental benefits, and to meet the Project purpose and need, were incorporated
into the draft alternative (Project Proposed Action).
Alternatives were eliminated if they failed to meet one of the following criteria:

e meet the Project purpose and need

e technical feasibility

e economic feasibility

e availability of resources (e.g., surface rights, mineral rights, technologies)
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e significant environmental or socioeconomic benefits compared to other alternatives

The first stage of alternative development and screening took place during project scoping in
2005. The second stage of alternative development and evaluation took place with the 2009 Draft
EIS (DEIS) (Reference (6)). Alternatives considered during project scoping and DEIS
development are summarized in the 2009 DEIS (Table 3.2-4 of Reference (6)). For each
alternative that was eliminated, this table indicates the rationale.

In June 2010, the co-lead agencies decided that a SDEIS would be completed for the Project in
order to build upon the alternatives and issues identified in the 2009 DEIS, to address subsequent
public comments, and to incorporate new information.

The third stage of alternative development and evaluation was completed for the SDEIS
(Reference (1)). As an initial step in developing the SDEIS, the co-lead agencies developed and
approved a process to identify, analyze, and assist PolyMet in developing revisions to its
proposal that responded to the concerns raised under the Environmental Review Process. The
objective of this process was to have a revised draft alternative that would minimize potential
environmental impacts to the extent practicable. An additional goal of the draft alternative
development was to support federal and state permitting decision making, including the
USACE’s need to identify a Least Environmentally Damaging Practicable Alternative (LEDPA)
for the Section 404 Wetland Permit Record of Decision and the Section 7 Endangered Species
Act consultation with the U.S. Fish and Wildlife Service (USFWS).

The process for evaluating the draft alternatives was included in the SDEIS and involved topic-
focused workgroups which discussed key issues that needed to be closely examined. These
workgroups included representatives from the co-lead agencies, cooperating agencies, other
regulating agencies, and PolyMet. These workgroups participated in the impact assessment
planning process, which led to the development of work plans for data packages and
management plans. The workgroups discussed evaluation criteria, methodologies for analysis,
potential effects, and possible mitigation measures.

A workgroup was also established to discuss issues related to the project modifications,
alternatives (predominantly the Mine Site and Tailings Basin Alternatives addressed in the
DEIS), the wild rice standard, and various potential mitigation measures identified by the topic-
focused workgroups. PolyMet modified the Project in response to workgroup discussions,
comments on the DEIS and evolving MPCA water quality guidance (Reference (12)), resulting
in the development of a draft Project alternative that the co-lead agencies felt was appropriate for
the SDEIS. Throughout 2011, the co-lead agencies sought input from the cooperating agencies,
other involved agencies, and PolyMet and its consultants.

Impact analysis was performed for the draft alternative (as the Project) in the SDEIS using
probabilistic modeling programs, GIS and special data analysis and other impact assessment
calculations. These estimated effects are described in Section 5 of Reference (2).
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Alternatives considered during the development of the Project are summarized in the SDEIS
(Reference (1)). For each alternative that was eliminated, Table 3.-2.17 of Reference (1)
indicates the rationale for why it was eliminated from further consideration. This alternatives
evaluation included both evaluation of new alternatives developed subsequent to the DEIS, and
re-evaluation of several alternatives that had been eliminated. After the 2013 SDEIS, the Project
was further refined, as described in Section 3.2.3.3.4 of Reference (2). Large Table 3 shows a
summary of the refinements to the Project that occurred based on the alternatives considered,
evaluated, and incorporated into the draft alternative. For each refinement, the associated
reduced environmental impact is noted. Additional information is provided in Chapter 3 of
Reference (2).

6.3 No Action Alternative

The No Action Alternative was evaluated during the Environmental Review Process. The FEIS
addressed the No Action Alternative and described the consequences to the applicant and to the
public of not implementing the Project (Reference (2)). Under the No Action Alternative,
PolyMet would be required to reclaim surface disturbances at the Mine Site associated with
exploratory and development drilling. At the Plant Site, Cliffs Erie would be required to
complete closure and reclamation activities. PolyMet did not prefer the No Action Alternative as
it would not fulfill the purpose of the Project.

6.4 Mine Site Minimization Alternatives

The Mine Site will be developed at a greenfield site that has previous disturbance from logging
and mining exploration activities. Alternatives for avoiding and minimizing wetland impacts at
the Mine Site use various strategies to minimize the footprint and optimize the placement of
mining features such as the mine pits, waste rock and overburden stockpiles, haul roads, water
management systems, and supporting infrastructure.

6.4.1  Mining Method Alternatives

The alternative of conducting underground mining, rather than open pit mining, was considered
during the Environmental Review Process for the DEIS, the SDEIS, and FEIS , as it could have
minimized wetland impacts at the Mine Site. As part of the Environmental Review Process, the
co-lead agencies eliminated the underground mining alternative, however, finding that, among
other things, it would not be economically viable, and would not meet the Purpose and Need for
the Project (Reference (13)). The same information supports the conclusion that underground
mining is not a practicable alternative under the Section 404 regulations. Therefore, there are no
further practicable or feasible alternatives for avoiding or minimizing the impacts to wetlands
that occur within the limits of the economically minable polymetallic ore reserves.

6.4.2  Alternative Mine Site Layouts

Given that underground mining was found not to be a practicable alternative, the Environmental
Review Process evaluated numerous alternatives for open pit mining with the objective of
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avoiding and minimizing wetland impacts. Through the Environmental Review Process, the
mine site minimization alternatives have been configured into three alternative Mine Site
layouts, which vary in the extent to which they incorporate the minimization strategies described
in Sections 6.4.2.1 and 6.4.2.2. Large Figure 7 illustrates the three alternative Mine Site layouts.

e Scoping EAW Mine Site Layout: One large open pit with three permanent stockpiles
occupying most of the site surface area east and west of the pit. Another stockpile placed
southeast of the pit.

e DEIS Mine Site Layout: Three distinct pit areas. Six smaller, permanent stockpiles, with
waste rock segregated by type. Southeast stockpile eliminated. Haul roads planned to
connect mine pits and stockpiles were more localized on the Mine Site.

e SDEIS and FEIS Mine Site Layout: Three pit areas including the East Pit, Central Pit,
and West Pit. One permanent stockpile (Category 1 Waste Rock Stockpile). Three
temporary stockpiles: Category 4 Waste Rock Stockpile is sited on the area that will
become the Central Pit; and Category 2 and Category 3 waste rock are combined in one
temporary stockpile that will later be relocated to the mined out Central and East Pits.
After Mine Year 13, The Category 1, 2, 3 and 4 materials mined from the West Pit would
be directly placed into the Central and East Pits as backfill. With this more compact
layout, the haul roads are located within a smaller area so avoid wetland impacts.

Direct wetland impacts at the Mine Site have been reduced in the FEIS (Reference (2))
alternative, compared to the EAW and DEIS alternatives, as shown in Table 6-1.

Table 6-1 Summary of Direct Wetland Impacts Throughout Project
Proposed Mine Site Layout Direct Wetland Impacts at Mine Site (acres)
Scoping EAW Project 1,257
DEIS Project 804
FEIS Project 758

6.4.2.1 Minimization Strategies for Mine Pits and Supporting Infrastructure

Mining will necessitate construction of new haul roads and ore handling facilities. As Project
modifications have progressed since the Scoping EAW, the road and facility layouts have been
altered as shown in Large Figure 7 to reduce the direct wetland impacts, as well as the
fragmentation and water quality impacts to the wetlands. The water containment system along
the haul roads and at the ore handling facilities will capture runoff and transport it to the WWTF.
Overall, PolyMet has located Mine Site infrastructure in order to extract the ore efficiently and
minimize wetland impacts to the extent possible.
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PolyMet will rely on the advantages obtained by operating large-scale mining equipment.
Utilizing large-scale mining equipment minimizes costs, but also requires that adequately sized
working areas be maintained for loading faces, haul roads, and stockpile sites. In most cases, the
operation of large-scale mining equipment makes it necessary to use contiguous tracts of land.
This reduces the direct wetland impact by consolidating the operations in select areas rather than
throughout the Mine Site, as was the case with the EAW Mine Site Project layout as shown in
Large Figure 7.

6.4.2.2 Minimization Strategies for Stockpiles

Mining economics dictate that surface overburden, lean ore, and waste rock materials be
removed and stockpiled in the proper sequence to allow efficient access to the underlying
polymetallic ores. In order to minimize haulage costs and maintain operating efficiencies, surface
overburden, lean ore, and waste rock stockpiles must be located in or adjacent to the mining area.

Because previously it has not been economically feasible to make use of the polymetallic ore
resource at the NorthMet Site, there are no existing stockpiles in the vicinity of the site.
Alternatives for stockpiling within the mine pits, stockpiling on disturbed areas, and alternative
stockpile designs are addressed in the sections that follow.

In-Pit Stockpiling

Stockpiling lean ore, waste rock, and possibly surface overburden in mined-out pits has benefits
in that it involves short haul distances and minimizes impacts to undeveloped lands and
wetlands. This method is also favorable with respect to the requirements of the CWA, the WCA
and portions of the MDNR reclamation rules.

The Project in the Scoping EAW did not include in-pit stockpiling. The Project evaluated in the
DEIS included in-pit stockpiling, proposing that Category 1 and 2 waste rock generated after
Mine Year 11would be backfilled directly to the East Pit. All other overburden and waste rock
was to be placed in three permanent, lined/covered stockpiles as shown in Large Figure 7.

For the FEIS Project, in-pit stockpiling is considerably expanded from the Project evaluated in
the DEIS. All of the Category 2, 3, and 4 waste rock, along with some Category 1 Waste Rock
and Saturated Overburden, will be placed in the East Pit for subaqueous storage. Two temporary
stockpiles will be created, however one of them will be placed in a location that will
subsequently be mined as the Central Pit (Category 4 Waste Rock Stockpile). This alternative in-
pit stockpiling plan increases the volume of waste rock placed in mine pits, and reduces direct
wetland impacts. It has been identified as a reasonable and practical alternative to the original
plan, and is currently incorporated in the Project as shown in Large Figure 7.

Another in-pit stockpiling alternative was evaluated during the Environmental Review Process
that called for placing Category 1 waste rock in a temporary stockpile, then relocating it to the
West Pit during reclamation. This approach would not have reduced direct wetland impacts,
although it would have offered the opportunity to restore wetlands during reclamation. This
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alternative was eliminated by the co-lead agencies because, among other things, it would
encumber deeper mineral resources in violation of PolyMet’s mineral leases (page 8-10 and 8-11
in Reference (2)).

Stockpiling on Disturbed Areas

Disturbed areas are favorable for stockpiling activities because impacts to previously
undeveloped lands will be minimized, including wetlands; however, existing stockpiles and
tailings disposal areas are not present at the Mine Site. Mine development will result in some
disturbance to lands outside of the actual mine pit areas for construction of haul roads and other
infrastructure as well as stockpiles. The Environmental Review Process evaluated the alternative
of using some Saturated Overburden and Category 1 Waste Rock during Mine Site construction,
as approved by the MDNR. This alternative minimizes wetland impacts because it reduces the
volume of material to be stockpiled on undeveloped areas, and it has been incorporated in the
Project.

The Project also developed an alternative location for the Category 4 Waste Rock Stockpile.
Originally, it was proposed as a permanent stockpile located on an undeveloped area located
south of the East Pit (Large Figure 7). An alternative approach was identified, which temporarily
stockpiles the Category 4 waste rock in the area that will subsequently be mined as the Central
Pit (see Large Figure 2 and Large Figure 5). This alternative eliminates one stockpile from
undeveloped areas, and has been incorporated into the project.

6.4.3  Dewatering

It is necessary to dewater the pits during operation to remove groundwater and runoff and
maintain safe access to the mine pits and ore. Therefore, no alternatives to the mine pit
dewatering were proposed during the Environmental Review Process. Dewatering has been
identified as a factor that may potentially indirectly impact wetlands. Wetland hydrology will be
monitored to document any potential indirect wetland impacts from dewatering activities.

Water generated by dewatering will be treated at the WWTF and pumped to the Plant Site for
use in mineral processing. This alternative, which reuses groundwater that must be extracted to
facilitate mining, is environmentally beneficial because it avoids the need to appropriate water
from other waters of the state for use in mineral processing.

6.5 Plant Site Minimization Alternatives

The Plant Site will use the existing LTVSMC facility which is located on a brownfield site.
There are no wetlands on the processing facilities area of the Plant Site. An alternative process
plant site would not have environmental benefits over the existing plant site. Reuse of an existing
plant site and infrastructure reduces environmental impacts. An evaluation of alternative plant
sites was not proposed by the USACE and MDNR during the Environmental Review Process.
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Plant Site minimization alternatives generally involve balancing direct wetland impacts with
indirect wetland impacts and overall impacts on the environment. Minimization alternatives for
some Plant Site features slightly increase direct wetland impacts, but they are included in the
Project because they were identified to offer substantial overall environmental benefits.

6.5.1  Flotation Tailings Basin (FTB)

Minimization alternatives evaluated for the FTB include options for alternative locations,
alternative sources for dam construction materials, and alternative environmental controls.

Two alternative locations were considered for the FTB, a greenfield site to the west of the
existing LTVSMC tailings basin, and vertical expansion atop the existing LTVSMC tailings
basin. The alternative of constructing the FTB on a greenfield site to the west of the existing
LTVSMC tailings basin was considered during the Environmental Review Process. This
alternative was eliminated early in the process because of the additional environmental and
wetland impacts associated with it. PolyMet proposes to place the Flotation Tailings atop the
existing LTVSMC tailings basin by building the basin vertically as tailings are produced. Use of
the existing brownfield site for the FTB significantly reduces the acreage of direct wetland
impacts. The development of alternative layouts for the FTB is illustrated in Large Figure 8.
Vertical expansion will require an expansion of the active tailings basin footprint for additional
buttressing to reinforce the tailings basin dams as required by the MDNR to address dam
stability requirements. The slightly expanded footprint of the FEIS Tailings Basin layout is
shown in right panel of Large Figure 8.

One concern about a taller Tailings Basin is that it may generate more fugitive dust because of
greater wind erosion across the surface of the basin. However, the Project has incorporated
measures to minimize fugitive dust from the Tailings Basin, as described in Section 5.2.7.5.3 of
Reference (2).

Construction material for the FTB dams will be borrowed from the existing LTVSMC tailings
basin. Buttress material will be sourced from the former LTVSMC waste rock stockpiles. These
alternatives avoid procuring construction materials from more distant sources with potentially
greater adverse environmental impacts.

Environmental controls proposed for the FTB also affect wetland impacts. The FEIS alternative
plant layout includes the addition of the FTB Seepage Containment System. The FTB Seepage
Containment System consists of a cutoff wall and a collection trench. As described in

Section 5.3.2, the FTB Seepage Containment System offers significant overall environmental
benefits. It will reduce surface water impacts and minimize potential indirect impacts to wetlands
north of the Plant Site due to seepage from the FTB. This approach was selected during the
Environmental Review Process because it has environmental benefits of limiting ground and
surface water impacts, however it does result in the expansion of the Tailings Basin footprint into
previously undeveloped areas. The combined effects of the FTB Seepage Containment System
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and the expanded buttress footprint result in direct impacts to approximately 140 acres of
wetlands (Attachment A).

An alternative containment system design, using groundwater extraction wells instead of the
cutoff wall, was eliminated because the well pumping tests indicated the number of wells needed
to collect the volume of seepage necessary to limit water quality impacts was infeasible and there
was a potential for indirect wetland impacts by drawing down water levels in adjacent wetlands.
The proposed FTB Seepage Containment System is expected to decrease groundwater flow from
the existing Tailings Basin to the adjacent wetlands and streams. To mitigate these potential
indirect impacts, PolyMet will supplement wetland water levels and stream flow using treated
water from the WWTP.

6.5.2  Hydrometallurgical Residue Facility (HRF)

Minimization alternatives evaluated for the HRF include options for alternative locations. The
originally proposed location of the HRF was atop the existing LTVSMC Tailings basin Cell 2W
(see Large Figure 8 for the location of Cell 2W). This alternative of siting the HRF within the
existing Tailings Basin was eliminated during the Environmental Review Process due to
concerns over constructability and HRF liner issues. An alternative HRF location was identified
in the existing Emergency Basin southwest of Cell 2W (Large Figure 8). A portion of the
existing wetland in the alternative HRF area is identified as not subject to this Wetland
Replacement Plan because wetlands located within the Cliffs Erie LLC (formerly LTVSMC)
Permit to Mine Ultimate Tailings Basin Limit boundary are not regulated by state and federal
wetland regulations. Locating the HRF within the Cliffs Erie LLC (formerly LTVSMC) Permit
to Mine Ultimate Tailings Basin Limit boundary minimizes direct wetland impacts, as well as
avoiding additional impacts to undeveloped areas.

6.6  Transportation and Utility Corridors Minimization Alternatives

Two corridors are needed to connect the Mine Site and the Plant Site. The Rail Connection
Corridor will permit rail transport of ore to the Plant Site. The Dunka Road and Utility corridor
will contain the TWP alongside the existing Dunka Road.

To transport ore from the Mine Site to the Plant Site, PolyMet will use the existing Cliffs Erie
(former LTVSMC) railroad. Trains will run on a new spur developed on the Mine Site to the
existing railroad. There will be a new approximately 5,750-foot connecting track constructed
between the Cliffs Erie railroad and existing PolyMet railroad that serves the Process Plant.
Reuse of the existing railroad minimizes direct wetland impacts. The configurations for the new
spur and the connector track were selected to avoid sensitive wetland areas, and while the layout
was modified from the DEIS to the FEIS, the direct wetland impact is similar (0.3 acres and 0.44
acres, respectively). The alternative of ore transport by truck to the Plant Site was evaluated
during Project scoping, but eliminated by the co-lead agencies in the Final Scoping Decision
(Reference (14)) because it would not likely provide significant environmental benefit over rail
transport.
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The project will upgrade the existing Dunka Road and install the TWP alongside it. The layout
of the TWP was refined from the DEIS to the FEIS, which reduced the direct wetland impacts
from 10.2 acres to 6.76 acres. The FEIS alternative reuses previously disturbed areas and
minimizes impacts to wetlands while providing access necessary for mining operations.
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7.0  Adjoining Property Owners

There are 39 property owners adjacent to the Project. Large Table 4 identifies the complete
mailing addresses of all the property owners.
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8.0  Portion of Work Completed

Project work has not commenced. Project activities will not be initiated until appropriate
approvals and permits have been obtained.
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9.0  Status of Other Approvals

Other permits, reviews, and approvals related to the Project are currently in progress (Table 9-1
and Section 1.4.4 of Reference (2). The MDNR will review this Wetland Replacement Plan
concurrently with the submittal of the Permit to Mine application, which was also submitted to
the MDNR, pursuant to the Minnesota Nonferrous Metallic Mineral Mining Rules (Minnesota
Rules, part 6132). The Permit to Mine will also include a wetland mitigation plan.

The Permit to Mine and WCA are administered by the MDNR Division of Lands and Minerals,
Section 404 of the CWA is administered by the USACE, and Section 401 of the CWA (Water
Quality Certification) is administered by the MPCA.. PolyMet’s mining plans will also take into
account the MDNR Nonferrous Metallic Mineral Mineland Reclamation Rules (Minnesota
Rules, chapter 6132).
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Table 9-1 Summary of Project Permits and Approvals
Unit of Government Type of Permit/Approval/Action Status
Federal
Section 404 Permit for Wetland Impacts Submitted August 2013

U.S. Army Corps of
Engineers

Section 106 Consultation (MN Historic
Preservation Office)

Consultation in progress

U.S. Fish and Wildlife
Service

Section 7 Endangered Species Act (ESA)
Consultation

Consultation completed
February 2016

U.S. Forest Service

Land Exchange

In progress

Section 106 NHPA Compliance

Consultation regarding
resolution of adverse
effects in progress

State

Minnesota Department of
Natural Resources

Permit to Mine

Submitted September 2016

Endangered Species Taking Permit (if
required)

To be applied for if needed

Water appropriations permit for pits and
tailings basins, and mine dewatering

Submitted July 2016

Water appropriations permit for plant
makeup-water

To be applied for or
transferred

Water appropriations permit for potable
water well for mine site administration
building

To be applied for if needed

Dam Safety Permit

Submitted July 2016

Permit for work in public waters, possible
modifications and diversions of local
streams

To be applied for

Permit for wetland modifications under
Wetland Conservation Act (as part of
Wetland Mitigation Plan for Permit to
Mine)

Submitted September 2016

Burning Permit (possibly needed for
construction or land clearing)

To be applied for if needed
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Unit of Government

Type of Permit/Approval/Action

Status

Minnesota Pollution Control
Agency

Section 401 Water Quality
Certification/Waiver

Reinitiated August 2016

SDS/NPDES permit for site operations
(discharge to surface or groundwater),
construction stormwater (activity that
would disturb one acre or more of land),
and industrial stormwater activity

Submitted July 2016

Solid Waste Permit for construction
debris

To be applied for

Minnesota Air Emissions Permit

Submitted August 2016

Minnesota Waste Tire Storage Permit

To be applied for

General Storage Tank Permit (fuel tanks)

To be applied for

Minnesota Department of
Health

Radioactive Material Registration (for
low-level radioactive materials in
measuring instruments)

To be applied for if needed

Permit for Non-Community Public Water
Supply System (serving an average of at
least twenty-five individuals daily at least
60 days out of the year) and wellhead
protection plan

To be applied for if needed

Permit for Public On-site Sewage
Disposal System

To be applied for if needed

Local

St. Louis County

Zoning Permit — to acknowledge Project
is an allowable use within the zoned
district

To be applied for

City of Hoyt Lakes

Zoning Permit — to acknowledge Project
is an allowable use within the zoned
Mining District

To be applied for

City of Babbitt

Building Permit - for new construction on
Project areas within the incorporated
Babbitt City limits.

To be applied for
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10.0 Signed Signature Blocks

The signed signature blocks are in Part Five and Attachment A of the Minnesota
Local/State/Federal Application for Water/Wetland Projects, which is located inside the front
cover of this Wetland Replacement Plan.
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11.0 Description of Wetlands and Wetland Impacts

This Section provides a description of the overall environmental setting, including hydrogeology,
vegetation, and soils for the Project. The methods used to delineate, classify, and assess the
wetlands are documented and wetlands are described for each Project area. An accounting of the
direct and potential indirect wetland impacts is provided for the Project and shown in

Large Figure 9, Large Figure 10, and Large Figure 11. Mitigation for these impacts is discussed
in Section 14.0 with the mitigation sites shown in Large Figure 12, with crediting information
provided in Large Table 5, Large Table 6, and Large Table 7.

11.1 General Environmental Setting

The Project is located at the foot of the Laurentian Divide, within the Nashwauk Uplands and
Laurentian Uplands subsections of the Northern Superior Uplands section in the Laurentian
Mixed Forest Province, as described in the Ecological Classification System (ECS) developed by
the MDNR and USFS (Reference (15)). Landforms in both subsections are characterized by till
and outwash plains and moraines, with peatlands also common in the Laurentian Uplands
subsection.

Historically, the Nashwauk Uplands subsection consisted of forested communities dominated by
red and white pine, balsam fir, white spruce, and aspen and birch. The Laurentian Uplands
subsection historically consisted of forests dominated by aspen and birch, jack pine, red pine,
and white pine in the uplands, and coniferous bogs and swamps in the lowlands. At present,
aspen is the most dominant tree species in both the Laurentian Uplands and Nashwauk Uplands
subsections (Reference (15)). Elevations within the Project range from approximately 1,475 feet
to 1,850 feet above mean sea level.

11.1.1 Hydrology and Hydrogeology

The Project area is located near the headwaters of the Partridge River and Embarrass River
watersheds (Large Figure 3). The Partridge River and the Embarrass Rivers are both tributary to
the St. Louis River, which is located within the Lake Superior Basin. The Mine Site, portions of
the Plant Site, Dunka Road and Utility Corridor, Railroad Connection Corridor, and Colby Lake
Pipeline Corridor are located within the Upper Partridge River Watershed. The majority of the
Plant Site is located in the Embarrass River watershed (Large Figure 3).

11.1.1.1 Partridge River Watershed

The Partridge River upstream of the St. Louis River flows through Colby Lake and Whitewater
Reservoir, both of which are located in the Colby-Whitewater Watershed (Large Figure 3).
Watersheds upstream of Colby Lake include the Upper Partridge River and Wyman Creek.
Watersheds downstream of Colby Lake include Second Creek and the Lower Partridge River.

The Mine Site is located in the Upper Partridge River watershed approximately 17 miles
upstream of Colby Lake. Upstream of the U.S. Geological Survey (USGS) gage 04015475
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(located above Colby Lake and Wyman Creek), the Partridge River watershed covers
approximately 103 square miles, including portions of the Peter Mitchell Mine. Tributaries to the
Partridge River upstream of Colby Lake and Wyman Creek include Wetlegs Creek, Colvin
Creek, Longnose Creek, Yelp Creek, Stubble Creek, and the South Branch of the Partridge River
(Large Figure 3).

Under existing conditions, runoff from the northernmost area of the Mine Site generally drains
north into the One Hundred Mile Swamp and associated wetlands along the Partridge River.
These wetlands form the headwaters of the Partridge River, which meanders around the east end
of the Mine Site before turning southwest. Runoff from the majority of the Mine Site naturally
drains to the south through culverts under Dunka Road and the adjacent rail line, into the
Partridge River downstream of the Dunka Road crossing. The Partridge River hydrology is
affected by the periodic and variable dewatering of the Peter Mitchell Mine near the headwaters
of the Partridge River, upstream of the proposed Mine Site.

The railroad corridor connecting the Mine Site and Plant Site crosses Wetlegs Creek, Longnose
Creek, and Wyman Creek. Small portions of the Plant Site are located in the headwaters of
Second Creek. Second Creek drains to the Partridge River downstream of Colby Lake,
approximately 3 miles upstream of the confluence with the St. Louis River (Large Figure 3).

The hydrogeologic setting of the Partridge River watershed consists of a thin veneer of
heterogeneous unconsolidated deposits (glacial till) underlain by fractured bedrock (Duluth
Complex in most of the Mine Site area and Virginia Formation in the northern portion of the
area). In the Mine Site area, saturated conditions exist within the unconsolidated deposits and
bedrock and the depth to groundwater is typically less than 10 feet. The water table is generally a
subdued replica of the land surface, with groundwater divides in the area expected to roughly
coincide with surface water divides. Wetlands are common, covering approximately 43% of the
Mine Site.

The degree of hydraulic connection between the wetland areas and adjacent unconsolidated
deposits and bedrock at the Mine Site is expected to be variable, depending on the characteristics
of the wetlands and the localized hydraulic conductivity and degree of bedrock fracturing. The
hydraulic conductivity of the bedrock and surficial deposits have been estimated at the Mine Site
by a variety of methods, including conducting aquifer tests and using grain-size distribution data
from soil borings and ranges over several orders of magnitude. Data collected during a 30-day
pumping test at the Mine Site showed a small amount of drawdown in the deep wetland
piezometer nearest the pumping well, but no detectable drawdown at other water table or deep
wetland piezometers, indicating that the connection between the bedrock, unconsolidated
deposits, and wetlands may be relatively weak. Virtually all water movement in peat wetlands
occurs horizontally in the upper layers of peat. The deeper, more decomposed peat soils limit
vertical seepage because of the low hydraulic conductivities (~0.0028 feet/day) and the wetland
hydrology is simply perched on the relatively impermeable peat layer. Vertical seepage losses
from wetlands without peat soils will only have the potential to occur in isolated areas of
contiguous, high hydraulic conductivity bedrock faults and fracture zones located under isolated
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areas of high hydraulic conductivity glacial till and aligned with wetlands containing high
hydraulic conductivity soils.

11.1.1.2 Embarrass River Watershed

The Plant Site is primarily located within the Embarrass River watershed, upstream of the
Embarrass River chain of lakes (Large Figure 3). The FTB occupies approximately 4 square
miles along the southern side of the watershed. A small portion of the Plant Site, including
stormwater from the Process Plant Area, drains south to Second Creek.

The Embarrass River watershed covers approximately 88 square miles upstream of USGS gage
04017000 (Large Figure 3) and approximately 112 square miles upstream of Project monitoring
location PM-13 (the downstream extent of the Plant Site water quality monitoring). Tributaries to
the Embarrass River, located between the Tailings Basin and the Embarrass River, which may
potentially be affected by the Project, include (east to west) Unnamed (Mud Lake) Creek,
Trimble Creek, and Unnamed Creek. Other tributaries located between the Tailings Basin and
the Embarrass River that are not expected to be affected by the Project include (east to west)
Spring Mine Creek, which drains LTVSMC’s former Mine Area 5N, an unnamed creek, and
Heikilla Creek (Large Figure 3). Bear Creek drains to the Embarrass River from the north, and is
not anticipated to be impacted by the Project.

Under existing conditions, groundwater and surface water seepage from the FTB drain towards
Unnamed (Mud Lake) Creek to the north, Trimble Creek to the northwest, and Unnamed Creek
to the west. Runoff from the outer slopes of the FTB is tributary to the surrounding creeks;
precipitation falling within the FTB is contained in the basin.

The hydrogeologic setting of the Embarrass River watershed is broadly similar to the Partridge
River watershed, although the unconsolidated deposits are generally thicker and more continuous
north of the Plant Site area along the Embarrass River valley. The Plant Site is located north of
the Laurentian Divide and the area is underlain by granitic rocks of the Giants Range batholith.
Although these rocks may be fractured to some extent, they are expected to have significantly
lower hydraulic conductivity than the bedrock units at the Mine Site. As is the case at the Mine
Site, wetlands are abundant in the Plant Site and saturated conditions generally exist less than 10
feet below the ground surface. As at the Mine Site, the degree of hydraulic connection between
the wetland areas and adjacent unconsolidated deposits and bedrock at the Plant Site is expected
to be variable, depending on the characteristics of the wetlands and the localized hydraulic
conductivity and degree of bedrock fracturing. Given the very low hydraulic conductivity of the
underlying bedrock, there is minimal potential for hydraulic connection between bedrock and
wetlands.

11.1.2 Vegetation

Vegetation communities in much of the Project area have been altered by previous mining and
logging activities. In addition, beaver activities have led to the transition of some forested
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wetlands to open, emergent marshes and wet meadows. Aside from areas disturbed from mining
and logging activities, the Project vicinity is currently a mosaic of upland and wetland native
vegetation community types, which is typical of northeastern Minnesota.

While the Mine Site is located in an area that has not been directly disturbed by previous mining
activities, extensive logging has occurred throughout the area. The USFS owns the surface rights
at the Mine Site, and has managed the area for timber production. Logging activities have
changed the vegetative character across the Mine Site, with shrublands and/or early and mid-
successional forest replacing mature upland forest. These logged areas are currently in varying
stages of regeneration and consist mostly of young aspen stands. Aside from logging and
associated roads, the Mine Site is largely undeveloped, with a variety of natural vegetation
communities present. These communities include coniferous and deciduous forests in the
uplands and wetlands such as shrub swamps, marshes, forested swamps, and bogs in the
lowlands. The more mature upland forested areas at the Mine Site are dominated by quaking
aspen, jack pine, balsam fir, black spruce, and white spruce with lesser amounts of paper birch,
red pine, and white pine.

The Plant Site was previously used as a taconite processing facility by LTVSMC and is largely
devoid of natural vegetation. In addition, the road and railroad corridors are existing
infrastructure and therefore previously disturbed areas.

11.1.3 Soils

The Mine Site is situated on land mapped by both the USFS SNF (94% of the area) and the St.
Louis County Natural Resources Conservation Service (NRCS) (6% of the area)

(Large Figure 13). The USFS mapped soil types are based on the Ecological Land Classification
System, which divides land areas into Ecological Landtypes (ELT). The ELTs are areas of land
with a distinct combination of natural, physical, chemical, and biological properties. In the
hierarchical framework, ELTs are further broken down into Ecological Landtype Phases
(ELTPs); these ELTPs can be correlated to NRCS mapping units (Reference (16)).

Approximately 55% of the Mine Site is mapped as ELT 16 (Upland Shallow Loamy Dry).
Within ELT 16, soils are mapped as ELTPs 18A (1% to 6% slopes, well drained) and 18B (6%
to 18% slopes, well drained) (Large Figure 13). The second most dominant soil type at the Mine
Site is ELT 6 (Lowland Organic Acid to Neutral), which represents approximately 30% of the
Mine Site. Within ELT 6, soils are primarily mapped as ELTP 24 (poorly drained)

(Large Figure 13). Additional, less dominant soil types are also mapped at the Mine Site, as
shown on Large Figure 13 and in Large Table 8. Poorly drained/Hydric and somewhat poorly
drained/partially hydric soils make up approximately 43% of the Mine Site (Large Figure 13,
Large Table 8).

The Plant Site is primarily situated on land disturbed from previous mining activities. As such,
almost 80% of the soils in the Plant Site are mapped by the St. Louis County NRCS soil survey
as the two disturbed soils, “Tailings Basin” map unit (1050; hydric status is unknown) and
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“Udorthents, loamy” map unit (1003B; hydric status is unknown) (Large Figure 13),

Large Table 9). Udorthents are areas that have been stripped and are highly disturbed, such as
cut-and-fill operations. Only 9% of the soils in the Plant Site are mapped as hydric or partially
hydric; the hydric soil status is unknown for approximately 90% of the Plant Site

(Large Table 9).

The St. Louis County NRCS mapped two soil types in the Railroad Connection Corridor. The
Udorthents, loamy NRCS soil map unit (1003B, hydric status is unknown) represents
approximately 79% of the Railroad Connection Corridor and the Pits, iron mine soil map unit
(1049, hydric status is unknown) represents the remaining 21% of the Railroad Connection
Corridor (Large Figure 13).

Five St. Louis County NRCS soil map units comprise over 70% of the Dunka Road and Utility
Corridor, these include the Eaglesnest-Babbitt complex (F12B, partially hydric), Pits, iron mine
(1049, hydric status is unknown), Eaglesnest-Wahlsten complex (F2B, hydric status is
unknown), Dumps, iron mine (1048, hydric status is unknown), Udorthents, loamy (1003B,
hydric status is unknown), and Babbitt boulder-Aquepts rubbly complex (F13A, partially hydric)
(Large Table 10, Large Figure 13). Approximately 40% of the soils mapped within the Colby
Lake Pipeline Corridor are hydric or partially hydric; the hydric soil status is unknown for
approximately 54% of the corridor (Large Table 10).

Three main St. Louis County NRCS soil map units comprise over 75% of the Colby Lake
Pipeline Corridor, these include the Eaglesnest-Babbitt complex (F12B, partially hydric),
Udorthents, loamy (1003B, hydric status is unknown), and Tailings Basin (1050, hydric status is
unknown) (Large Table 11, Large Figure 13). Additional soils mapped in the Colby Lake
Pipeline Corridor units were found within this project area (Large Table 11, Large Figure 13).
Approximately 40% of the soils mapped within the Colby Lake Pipeline Corridor are hydric or
partially hydric; the hydric soil status is unknown for approximately 51% of the corridor

(Large Table 11).

11.2 Wetland Delineation and Classification Methods

Delineation and functional assessment of wetlands were conducted within each of the following
Project areas: the Mine Site, Plant Site, Dunka Road and Utility Corridor, Railroad Connection
Corridor, and the Colby Lake Pipeline Corridor (Large Figure 4).

Wetlands were delineated across the Project areas between 2004 and 2012; the following
references summarize wetland delineations conducted throughout this time period

(Reference (17), Reference (18), Reference (19), Reference (20), Reference (21), Reference (22),
Reference (23), Reference (24), Reference (25)). Wetland delineations were performed
according to the Routine On-Site Determination Method specified in the USACE Wetlands
Delineation Manual (1987 Edition) (Reference (26)). The wetlands were described in

Reference (3) and the delineation was discussed with the Wetland IAP Workgroup and approved
by the co-lead agencies on March 30, 2011.
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Prior to conducting the various field delineations, numerous sources of existing information were
gathered and reviewed to assist in developing a strategy for evaluating wetlands within the
Project areas (Reference (23), Attachment A). Aerial photographs and other data were compiled
for the area, some of which included:

e Farm Services Administration (FSA) true color aerial photographs between 2003 and
2010.

e FSA color infrared aerial photographs (2003 and 2008)

e USFWS National Wetland Inventory (NWI) Maps

e USFS Ecological Landtype soils data (where available)

e NRCS soils data for St. Louis County (where available)

e SNF USFS stand data Geographic Information System (GIS) shapefile (for the Mine Site)

e USGS topographic maps and digital elevation models

MDNR 2005 Color Infrared (CIR) photography stereo pairs with 60% overlap

Topographic contours and NWI maps were overlaid on true color and CIR FSA aerial
photographs along with previously completed off-site preliminary wetland mapping. Attempts
were made to field evaluate all areas mapped as wetlands by the NWI or by preliminary off-site
mapping. Depressional areas and areas with relatively flat slopes were also evaluated to
determine if wetlands were present.

Soil borings were placed in most of the wetlands to a depth of 6 to 18 inches below the ground
surface. Representative soil samples from each boring were examined for hydric soil indicators.
Soil colors (e.g., 10YR 4/2, etc.) were determined with the aid of a Munsell® soil color chart and
noted on the Wetland Data Forms. In addition, vegetation data were collected within each
wetland and adjacent upland.

Wetland boundaries were mapped in the field on large-scale (1-inch = 600 feet) FSA true color
and CIR aerial photographs. Data points were collected with a Global Positioning System (GPS)
where possible to verify wetland delineation locations, particularly in areas where aerial photo
signatures were not distinct. The wetland boundaries were later digitized using ArcView®©
Geographic Information System software.

The delineated wetlands were classified using the Eggers and Reed Plant Community
Classification System (Reference (8)), the USFWS Circular 39 Classification System
(Reference (27)), and the USFWS Cowardin Classification System (Reference (9)).
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11.3 Wetland Descriptions and Functional Assessment

Approximately 1,586 acres of wetland were identified across the Project areas (Mine Site, Plant
Site, Railroad Connection Corridor, Dunka Road and Utility Corridor, and Colby Lake Pipeline
(Large Table 1; Large Figure 4; Attachment A). The percentage (based on acreage) of Eggers
and Reed (Reference (8)) wetland types identified in the Project areas include: coniferous bog
(55%); alder thicket (12%); shallow marsh (11%); coniferous swamp (9%); deep marsh (7%);
sedge meadow (2%); open bog (1%); wet meadow (1%); hardwood swamp (1%); shallow, open
water (less than 1%); and shrub-carr (less than 1%) (Reference (28)).

11.3.1 Mine Site

A total of 87 wetlands covering approximately 1,298 acres have been identified within the Mine
Site (Large Table 1; Large Figure 4; Attachment A). A total of seven wetlands, each over 50
acres in size within the Project area, comprise approximately 774 acres of wetlands within the
Mine Site. There are an additional five wetlands, each over 20 acres in size within the Mine Site.
Together, these 12 wetlands comprise 72% of the wetland area within the Mine Site.

Approximately 79% of the wetlands (based on acreage) in the Mine Site are coniferous
swamp/bog and open bog communities. Shrub swamp wetland communities comprise 13%,
shallow marshes comprise about 3%, sedge/wet meadow communities make up 3%, and
hardwood swamp communities comprise 1% of the wetlands in the Mine Site. Deep marshes
comprise less than 1% of the wetland area in the Mine Site.

Approximately 92% of the wetlands in the Mine Site are of high quality and 8% of wetlands are
of moderate quality. High quality wetlands have low disturbance levels and high vegetative
diversity and integrity. Moderate quality wetlands have impounded open water because of beaver
dams and downstream culverts under Dunka Road or the railroad, are located adjacent to USFS
roads, the Dunka Road Corridor, or the Railroad Connection Corridor.

11.3.2 Plant Site

Nearly the entire Plant Site has been disturbed by past mining activities. No wetlands are present
in the processing facilities area, although there is a Plant Reservoir located east of the
concentrator that is not regulated as a wetland (Reference (23)).

11.3.2.1 Flotation Tailings Basin Area

A total of 52 wetlands covering approximately 238 acres were identified within the FTB Area
(Large Table 1; Large Figure 4). The wetlands (based on acreage) in the FTB Area include deep
marsh (45%), shallow marsh (42%), coniferous swamp (6%), shrub swamp (6%), sedge/wet
meadow (less than 1%), open water (less than 1%), and hardwood swamp (less than 1%).

There is a 0.03 acre portion of the sedge/wet meadow wetland identified as not subject to this
Wetland Replacement Plan because the wetlands are located within the Cliffs Erie LLC
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(formerly LTVSMC) Permit To Mine Ultimate Tailings Basin Limit boundary and are not
regulated by state and federal wetland regulations (Section 11.3.2).

The wetlands in the FTB Area have been previously impacted by LTVSMC tailings deposition,
roads, and impoundment. The majority (90%) of wetlands within the FTB Area are currently
rated as low quality with low vegetative diversity/integrity. Approximately 10% of the wetlands
are rated as moderate quality.

11.3.2.2 Hydrometallurgical Residue Facility

A total of two shallow marsh wetlands, covering 36.07 acres, were identified within the HRF
Area (Large Table 1; Large Figure 4). There is a 28.56 acre portion of the shallow marsh wetland
identified as not subject to this Wetland Replacement Plan because wetlands located within the
Cliffs Erie LLC (formerly LTVSMC) Permit to Mine Ultimate Tailings Basin Limit boundary
are not regulated by state and federal wetland regulations (Section 11.3.2).

An unpaved, gravel road is located along the north side of these wetlands along with small
buildings and associated facilities used in the former LTVSMC operations.

11.3.3 Railroad Connection Corridor

A total of four wetlands covering 0.44 acres have been identified within the Railroad Connection
Corridor (Large Table 1; Large Figure 4). Based on acreage, a total of 68% of the wetlands are
shrub swamp, 16% are coniferous swamp, and 16% are shallow marsh.

All of the wetlands in the Railroad Connection Corridor are high quality. While these wetlands
are moderately impacted by either a haul road or an existing railroad, they have high vegetative
diversity/integrity.

11.3.4 Dunka Road and Utility Corridor

A total of 21 wetlands, encompassing 6.76 acres, have been identified within the Dunka Road
and Utility Corridor (Large Table 1; Large Figure 4). The wetlands in the corridor (based on
acreage) include shrub swamp (56%), coniferous swamp (23%), coniferous bog (13%), and
shallow marsh (8%).

These wetlands are currently located adjacent to Dunka Road and some of the wetlands have
been previously logged. Wetlands in the western half of the corridor are located within areas
previously disturbed by mining activities in the former LTVSMC operations. All of the wetlands
are of high quality.

11.3.5 Colby Lake Pipeline Corridor

A total of 14 wetlands covering 6.99 acres were identified within the Colby Lake Pipeline
Corridor (Large Figure 4). The wetlands in the corridor (based on acreage) include shallow
marsh (37%), shrub swamp (30%), wet meadow (19%), and deep marsh (14%).
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The wetlands are located adjacent to an unpaved, gravel road and within a previously disturbed
corridor. The majority of wetlands in this corridor are rated as low quality (93%), with the
remaining wetland rated as moderate quality (7%).

11.3.6 Second Creek Area

The Second Creek Area is not included as part of the Project area. However, an analysis was
completed in this area at the request of the Co-Lead Agencies. A total of 30 wetlands covering
298.91 acres were identified within the Second Creek area of analysis (Large Figure 8 of
Attachment A). The wetlands include alder thicket or shrub-carr (44%), shallow marsh (35%),
hardwood swamp (7%), deep marsh (7%), coniferous swamp (6%), wet meadow (less than 1%),
and shallow, open water (less than 1%).

Of these 30 wetlands in the Second Creek analysis area, only 22 wetlands are unique to this area.
One of these wetlands is located in the FTB area, and 7 wetlands are located in the Colby Lake
Pipeline Project area. To avoid double counting those areas, the analysis of potential indirect
impacts in the Second Creek area excluded areas that fell within the FTB or Colby Lake Pipeline
Project areas.

11.4 Wetland Impact Areas

Direct wetland impacts are defined as activities that result in filling or excavation within the
boundaries of a wetland. Direct wetland impacts are summarized in this section; additional
information is provided in Attachment A, Attachment B, and in the FEIS.

Features within each Project area have been buffered with various distances; these buffers
represent areas of potential additional disturbance within each Project area. The additional
disturbance may include additional structures (e.g., access roads) that will be developed during
the design phase of the Project. Wetlands that were within the buffers were identified in the total
acres of direct impacts for the Project.

Direct impacts are expected to occur in 129 wetlands, covering approximately 914 acres
(Large Table 2; Attachment A). The Mine Site will contain the majority of direct wetland
impacts (83%), followed by the FTB Area (15%), HRF (less than 1%), Dunka Road and Utility
Corridor (less than 1%), and the Railroad Connection Corridor (less than 0.1%). No direct
impacts are associated with the processing facilities area, the Colby Lake Pipeline Corridor, or
the Second Creek area.

The direct wetland impacts will occur in the following Eggers and Reed wetland types
(Reference (8)): coniferous bog (56%), shrub swamp (12%), coniferous swamp (9%), shallow
marsh (9%), deep marsh (8%), sedge/wet meadow (4%), hardwood swamp (1%), and open bog
(1%).

Indirect wetland impacts from wetland fragmentation by Project features (open pits, stockpiles,
haulroads, etc.) were determined based on an analysis of the various factors that may contribute
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to potential fragmentation (Attachment A). Approximately 26.4 acres of wetland fragments were
identified in the Mine Site and 0.5 acres of wetland fragments were identified in the FTB area
(Table 5-1 and Table 5-2).

The majority of the wetland fragments in the Mine Site consist of coniferous bog (79%),
followed by alder thicket (14%), coniferous swamp (7%), and sedge meadow (less than 1%).
(Large Table 2). The majority of wetland fragments in the FTB Area consist of shallow marsh
(61%), followed by deep marsh (35%), coniferous swamp (4%), and alder thicket (less than
0.01%).

The Project is expected to result in direct and fragment (indirect) impacts to 129 wetlands,
covering approximately 940.7 acres (Large Table 2). The wetland impacts within the Project
areas consist of coniferous bog (56%), shrub swamp (12%), coniferous swamp (9%), shallow
marsh (9%), deep marsh (8%), sedge/wet meadow (4%), hardwood swamp (1%), and open bog
(1%).

11.4.1 Mine Site

The Project features within the Mine Site were buffered up to 100 feet, then the feature and
buffer areas were merged, resulting in the proposed area of disturbance as shown in

Large Figure 9. Creating a maximum area of potential disturbance for the Project features will
avoid underestimating the direct wetland impacts in the Project area.

There are 59 directly impacted or fragmented wetlands located in the Mine Site covering
approximately 785 acres (Large Table 2; Large Figure 9). The total directly impacted wetlands
include fill (39%), excavation (24%), or both fill and excavation (37%). Thirty-seven percent of
the directly impacted wetlands are also impacted by wetland fragmentation. Three wetland types
comprise 90% of the direct wetland impacts in the Mine Site and include 529 acres of coniferous
bog (67%), 101 acres of shrub swamp (13%), and 72 acres of coniferous swamp (9%). In
addition, 38 acres of sedge/wet meadow (5%), 23 acres of shallow marsh (3%), 13 acres of
hardwood swamp (2%), 8 acres of open bog (1%), and 0.1 acre of deep marsh (less than 1%) will
also be directly impacted.

Approximately 99% of the impacted wetlands are rated high quality. Approximately 1% of the
impacted wetlands are rated as moderate quality with the disturbances in these wetlands related
to impoundment and proximity to roads.

11.4.2 Plant Site

Wetlands at the Plant Site that are located within the Cliffs Erie LLC (formerly LTVSMC)
Permit to Mine Ultimate Tailings Basin Limit boundary are classified as not subject to this
Wetland Replacement Plan and not regulated by state and federal wetland regulations
(Attachment A). Exempt wetlands are not included in the direct wetland impact analysis.



NorthMet Project

POLYMET Date: October 2016 Wetland Replacement Plan

Version: 1 Page 55

11.4.2.1 Flotation Tailings Basin Area

The Project features within the FTB Area were buffered up to 25 feet, then the feature and buffer
areas were merged, resulting in the proposed area of disturbance as shown in Large Figure 10.
Creating a maximum area of potential disturbance for the Project features will avoid
underestimating the direct wetland impacts in the Project area.

Wetlands located outside of the Cliffs Erie LLC Permit to Mine Ultimate Tailings Basin
boundary but within the FTB Area are included in the wetland impact analysis (Large Figure 10).
The wetland in the FTB Area that is not subject to state and federal regulations includes 0.03
acres of Wetland ID T8.

There are 41 directly impacted or fragmented wetlands located in the FTB Area covering
approximately 141 acres (Large Table 2). The total directly impacted wetlands include fill
(35%), excavation (2.5%), excavation and fill (2.5%), and the FTB Seepage Containment System
(60%). Nineteen percent of the directly impacted wetlands are also impacted by wetland
fragmentation. The wetland types that will be directly impacted include 74 acres of deep marsh
(53%), 45 acres of shallow marsh (32%), 11 acres of coniferous swamp (8%), 9 acres of shrub
swamp (6%), and 1 acre of fresh/wet meadow (1%).

Wetlands in this area have been disturbed by previous mining activities in the former LTVSMC
operations or by impoundments caused by beaver activity throughout the area. All of the directly
impacted wetlands are disturbed by impoundment, fill, or ditches, and are low or moderate
quality wetlands.

11.4.2.2 Hydrometallurgical Residue Facility

The Project features within the HRF were buffered up to 50 feet, then the feature and buffer
areas were merged, resulting in the proposed area of disturbance as shown Large Figure 10.
Creating a maximum area of potential disturbance for the Project features will avoid
underestimating the direct wetland impacts in the Project area.

Wetlands located outside of the Cliffs Erie LLC Permit to Mine Ultimate Tailings Basin
boundary but within the HRF Area are included in the direct wetland impact analysis

(Large Table 2; Large Figure 10). The wetland in this Project area that is not subject to state and
federal regulations includes 28.56 acres of Wetland ID 1155.

There are two directly impacted wetlands located in the HRF covering 7.51 acres

(Large Figure 10). The type of direct wetland impact includes fill (100%). The wetland type that
will be directly impacted includes shallow marsh (100%) which is currently a low quality
wetland.
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11.4.3 Railroad Connection Corridor

The proposed area of disturbance for the Railroad Connection Corridor includes the entire area
shown in Large Figure 11. The Project features within the Railroad Connection Corridor were
buffered up to 10 feet, then the feature and buffer areas were merged, resulting in the proposed
area of disturbance as shown on Large Figure 11. Creating a maximum area of potential
disturbance for the Project features will avoid underestimating the direct wetland impacts in the
Project area.

There are four directly impacted wetlands located in the Railroad Connection Corridor covering
0.44 acres (Large Table 2; Large Figure 11). The type of direct wetland impact is fill (100%).
The wetland types that will be directly impacted include shrub swamp (68%), coniferous swamp
(16%), and shallow marsh (16%).

All of the wetlands in this area are high quality and have high vegetative diversity/integrity.
These wetlands have been moderately impacted by either a haul road or an existing railroad.

11.4.4 Dunka Road and Utility Corridor

The Project features within the Dunka Road and Utility Corridor were buffered up to 10 feet,
then the feature and buffer areas were merged, resulting in the proposed area of disturbance as
shown in Large Figure 11. Creating a maximum area of potential disturbance for the Project
features will avoid underestimating the direct wetland impacts in the Project area.

There are 21 directly impacted wetlands located in the Dunka Road and Utility Corridor covering
6.76 acres (Large Table 2; Large Figure 11). The type of direct wetland impact is fill (100%).
The wetland types that will be directly impacted include shrub swamp (56%), coniferous swamp
(23%), coniferous bog (13%), and shallow marsh (8%).

Some of the wetlands have been previously logged and wetlands in the western half of the
corridor are located within areas previously disturbed by mining activities in the former
LTVSMC operations. All of the wetlands are of high quality.

11,5 Potential Indirect Wetland Impacts

Potential indirect wetland impacts are summarized in this section; additional information is
provided in Attachment A), and Attachment B, and in Reference (2). An analysis was conducted
to establish an estimate of potential indirect wetland impacts; this analysis was based on the
following six factors:

e Changes in wetland watershed areas (during operation and long-term closure)

e Groundwater drawdown resulting from open pit mine dewatering
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e Groundwater drawdown resulting from operation of the FTB including groundwater
seepage containment

e Changes in stream flow near the Mine Site and FTB and associated impacts to wetlands
abutting the streams (during operation and long-term closure)

e Wetland fragmentation from Project elements such as open pits, stockpiles, haul roads,
etc.

e Potential change in wetland water quality related to atmospheric deposition of dust and
rail car spillage associated with Mine Site and FTB operations

The potential indirect wetland impact analysis was completed for the Mine Site, the Plant Site,
the Dunka Road and Utility corridor, Railroad Connection Corridor, the Colby Lake Pipeline
Corridor, and Second Creek between the toe of the Tailings Basin and County Road 666.
Wetlands that were previously identified as directly impacted were excluded from this analysis.
The methods used for the potential indirect wetland impact analysis are described in
Attachment B and Attachment A. The change in wetland hydrology from groundwater
drawdown at the Mine Site was assessed using two different methodologies; potential indirect
wetland impacts are presented here using both methodologies. The “Attachment A” method is
based on wetlands crossing analog impact zones (Attachment B), while the “Alternate” method
is based on wetlands within analog impact zones (Section 5.2.1.2.2 of Attachment A and Section
5.2.3 of Reference (2)).

Each wetland was assessed to determine whether it could potentially be affected by any of the six
factors listed above. A wetland could potentially be indirectly impacted by none of the factors, or
up to a maximum of six factors. A potential indirect impact rating was developed based on the
number of factors that may potentially affect a wetland — from No Impact (0 factors) to 6 (all six
factors potentially indirectly impacting the wetland). Using this approach, no wetlands were

rated as a 6 in this analysis. Wetlands potentially indirectly impacted by one or more factor are
shown on Large Figure 9 through Large Figure 11 and in Section 5.2.3 of Reference (2).

Table 11-1 summarizes the acreages for wetlands potentially indirectly impacted by one or more
factor. Depending upon which methodology was used, 53% to 55% of wetlands received a
rating of 1, with one factor potentially indirectly impacting the wetland; 41% to 43% of wetlands
received a rating of 2, with two factors potentially indirectly impacting the wetland; 3% of
wetlands received a rating of 3, with three factors potentially indirectly impacting the wetland;
less than 1% of wetlands received a rating of 4, with four factors potentially indirectly impacting
the wetland; and less than 0.1% of wetlands received a rating of 5, with five factors potentially
indirectly impacting the wetland. Additional information, such as which factors could potentially
indirectly impact each particular wetland, is provided in Attachment A and in Section 5.2.3 of
Reference (2).
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Table 11-1 Rating for Wetlands Potentially Indirectly Impacted in the Project Area
Attachment A Method Alternate Method
Wetlands Wetlands
Wetlands (% of total Wetlands (% of total
Rating (acres) acres) (acres) acres)
1 4,305.94 54.4% 3,466.12 52.8%
2 3,126.77 42.1% 2,888.37 44.0%
3 245.31 3.3% 205.97 3.2%
4 15.89 0.2% 8.11 0.1%
5 0.25 <0.1% 0.25 <0.1%
Total acres of 7,694.16 6,568.82
wetland

The acreages identified in Table 11-1 represent the results of the analysis described in
Attachment A and in Section 5.2.3 of Reference (2). The analysis was conducted in order to help
identify wetlands that would be the focus of monitoring for potential indirect impacts. Therefore,
wetlands selected for inclusion in the monitoring plan for the Project (Section 17.0) reflect the

results of the potential indirect wetland impact analysis.
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12.0  Special Considerations

This section provides information regarding the special considerations identified in Minnesota
Rules, part 8420.0515.

12.1 Protected Plant and Wildlife Resources

12.1.1 Introduction

PolyMet conducted database searches and field surveys to evaluate the presence of protected
wildlife and plant species in the vicinity of the Project. The focus of these studies was to identify
species listed: by the USFWS as endangered or threatened; by the State of Minnesota as
endangered, threatened or special concern; or by the USFS Region 9 as Regional Forester
Sensitive Species (RFSS). Special consideration may be necessary when evaluating Project
impacts on individual species and/or their habitats. The database and field wildlife and plant
studies conducted for the Project are further described in the following sections.

As part of the Section 404 permit review process, Section 7 Endangered Species Act consultation
has been conducted between the USFWS and USACE. The USACE submitted a Biological
Assessment (BA) to the USFWS in April 2015. The USFWS issued a Biological Opinion (BO)
in February of 2016. As outlined in the BO, the USFWS has determined that the Project as a
whole (i.e., mining and processing polymetallic ore), will adversely affect the local population of
Canada lynx, gray wolf, northern long-eared bat (Myotis septentrionalis), and Canada lynx and
gray wolf designated critical habitat but that the Project is not likely to jeopardize the continued
existence of these three species or adversely modify designated critical habitat for Canada lynx
or gray wolf.

The BO summarizes conservation measures proposed by PolyMet to minimize or avoid potential
adverse effects on these species, in addition to USFWS determined reasonable and prudent
measures and proposed conservation recommendations. For example, PolyMet intends to clear
trees outside of the bat’s pup season, which is from June 1 through July 31, to the extent
practicable, in order to avoid potential indirect take of the northern long-eared bat, per the final
4(d) rule published on January 14, 2016. In the event that trees need to be cleared during the pup
season, PolyMet will contact USFWS prior to any tree clearing, to determine whether any
known, occupied maternal roost trees are documented within 150 feet of the proposed tree
clearing. PolyMet will not remove trees within 150 feet of a known occupied roost tree during
the pup season.

12.1.2 Federal and State Listed Wildlife Species
12.1.2.1 Wildlife Field Surveys

Wildlife surveys were conducted in the vicinity of the Project. The primary focus of the surveys
was protected species listed by the USFWS, the State of Minnesota, or the USFS Region 9.
Designated species may involve special consideration or permitting if the Project has a direct
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impact on individuals or populations of these species. Studies were also conducted to gain an
understanding of how the Project may cumulatively affect wildlife, in the context of other past
and future developments on the Iron Range.

Wildlife surveys were conducted in winter 2000 with the following objectives: 1) determine
general wildlife use of the Project area; 2) determine the presence of wildlife species of concern;
and 3) identify important habitats used by wildlife (Reference (29)). Methods included field and
aerial wildlife and wildlife habitat assessments and bait and calling station assessments for the
following species of interest including: Northern goshawk, (Accipiter gentilis, RFSS), boreal owl
(Aegolius funereu, RFSS), gray wolf (Canis lupus, state special concern), mountain lion (Puma
concolor, state special concern), and Canada lynx, (Lynx canadensis, federally threatened).
Assessments were also conducted for dominant prey of these species.

Results of the winter 2000 wildlife surveys indicated the presence of several common mammal
and bird tracks throughout the Mine Site; however, no areas were identified with dense
concentrations of tracks. For the species of concern, gray wolf and mountain lion tracks were
observed, and Northern goshawk was heard during calling surveys. Boreal owls and Canada lynx
were not observed.

Wildlife surveys were conducted in June 2004 on the Mine Site, north of Dunka Road to: 1)
determine general wildlife use of the Project area; 2) determine the presence of wildlife species
of concern; and 3) identify important habitats used by wildlife Reference (30). Methods included
transect surveys, calling surveys for Northern goshawk, owls and wolves, and wildlife habitat
assessments. During the Northern goshawk calling surveys, no responses were obtained that
could positively be identified as a Northern goshawk. Wolf calling surveys determined the
presence of several wolves, which were likely located south of the Mine Site.

Prior to 2015, the northern long-eared bat was not listed as a federally threatened species; as
such, wildlife studies in the Project area that were conducted in the early 2000’s did not include
specific surveys for this species. Acoustic surveys for bats were conducted as part of wildlife
surveys mentioned above; however, no effort was made to determine the species of bat making
the echolocation. As discussed below in Section 12.1.2.3, the USFS Superior National Forest
(SNF) staff conducted surveys for the northern long-eared bat at three general locations in the
Project area in July and August 2014 (Reference (31)).

12.1.2.2 Canada Lynx Field Surveys

A field survey was completed in 2006 for the federally threatened Canada lynx within a 250
square mile overall study area around the Project area (Reference (32)). A portion of the Project
is located within the USFWS designated critical habitat area, shown on Large Figure 14.

Large Figure 14 also shows the Canada lynx sightings within the vicinity of the Project area
between 2000 and 2006, based on data from the Minnesota Canada Lynx Database. The study
gathered baseline information on the abundance, movement, and habitat usage of Canada lynx in
the vicinity of Project. The study area was surveyed between January and March 2006.
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No Canada lynx or sign of Canada lynx were observed within the Project area. However, the
surveys did identify three female Canada lynx within the overall study area and one female
Canada lynx adjacent to the study area (Large Figure 14). Habitat for Canada lynx and their
primary prey (snowshoe hare) was identified throughout the study area, except where lands had
been disturbed by historic or ongoing mining activity. The Project area contains areas of Canada
lynx habitat, including mature jack pine forest with dense balsam fir in the understory.

12.1.2.3 Northern Long-Eared Bat

The USFS SNF staff conducted surveys for the northern long-eared bat at three general locations
in the Project area in July and August 2014 (Reference (31)). The three Project areas included
the Mine Site, the Plant Site, and the Dunka Road and Utility Corridor. Survey methods utilized
passive sonic (Anabat) detectors on the Mine Site and Dunka Road and Utility Corridor. At the
Plant Site, the methods were primarily direct observation of bat species, supplemented by
passive sonic detectors when feasible. The surveys found northern long-eared bats present at the
Mine Site, Plant Site, and the Dunka Road and Utility Corridor.

Survey data confirmed that northern long-eared bats utilize the Mine Site and the Dunka Road
and Utility Corridor for foraging and travel to and from foraging and roost sites. The Mine Site
may also contain roost sites; however, the 2014 USFS surveys found no conclusive evidence of
roost sites. The direct observations and passive sonic survey data suggested that northern long-
eared bats used the Plant Site buildings for foraging, and that the Coarse Crusher and
Concentrator Buildings “have potential for limited roost sites” (Reference (31)). No conclusive
evidence of roost sites was found in the Plant Site buildings.

In addition, the 2014 USFS surveys and examination of the Mine Site, Plant Site buildings, and
the Dunka Road and Utility Corridor found no evidence of northern long-eared bat hibernacula,
or conditions suitable for hibernacula (Reference (31)).

In the spring of 2014, the USFS SNF staff and MDNR staff, with additional funding from
USFWS, conducted a pilot project to describe summer habitat use by northern long-eared bats in
Minnesota. Surveys were conducted at 12 sites, five of which were on the SNF. The survey
captured six of the seven species of bats known to occur in Minnesota; tri-colored bat was the
only species not captured. The most frequently captured bats were little brown bats (45%) and
northern long-eared bats (22%) (Reference (31)).

12.1.2.4 Wildlife Corridor Cumulative Effects Analysis

In 2006, Emmons & Olivier Resources (Reference (33)) completed an assessment of the impacts
to 13 wildlife habitat and travel corridors from past, present, and reasonably foreseeable projects
in the vicinity of ongoing and proposed projects in northeastern Minnesota. In order to conduct
this assessment, the study established appropriate spatial and temporal scales and significance
thresholds for examining impacts to habitat and travel corridors. Wildlife habitat impacts were
evaluated at the scale of the Arrowhead Region. Losses to key habitats for mammalian MDNR
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Species of Greatest Conservation Need (SGCN) at this scale were deemed to be important.
Travel corridor impacts were evaluated at the scale of the Mesabi Iron Range mineral deposit
formation. The temporal scale of the analysis encompassed both past and future actions that have
impacted habitat or travel corridors.

The impacts to travel corridors and habitats were tabulated based on human footprint data for
mining, forestry, and regional development, including the 2004 mine features, tax-incentive job
development zones, potential four-lane highway corridors, proposed state forestry harvest
scenarios, and proposed mining actions. The analysis of wildlife habitats indicated significant
impact to habitats used by mammalian SGCN as a result of proposed future urban development,
mining, and forestry. For the entire Arrowhead Region, future losses of wildlife habitat were
estimated at 8,727 acres, with 913 acres impacted by mining, 498 acres impacted by economic
development, and 7,315 acres impacted by forestry.

This analysis of wildlife travel corridors indicated impacts were projected as a result of proposed
future urban development, mining and increased highway traffic. Future activities were
estimated to impact 11 of the 13 remaining wildlife corridors. The report concluded that there
have been notable losses because pre-settlement of upland forest, especially pine forests, as well
as loss of lowland conifer and deciduous forest. A major portion of the study area is currently in
some type of developed cover. Analysis of the cumulative impacts of future projects indicates
that about three-quarters of those impacts will occur in areas that are developed or in aspen/birch
and upland shrub cover. Future habitat losses attributable to mining projects will largely avoid
upland and lowland forested habitats.

In 2009, Barr completed a cumulative effects analysis of wildlife habitat and threatened and
endangered wildlife species that expanded upon the 2006 Emmons & Olivier Resources analysis
(Reference (34)). It determined that this 2006 analysis conservatively estimated the number and
size of wildlife travel corridors because it treated all historic mining features as lost habitat and
did not take into account the ameliorating effects of human re-vegetation efforts, natural
succession, and the size and topography of mining impacts.

The 2009 Barr report identified 18 existing wildlife corridors; four of these corridors will likely
become completely impassable within the next 25 to 30 years as a result of planned mining
activities. In addition, five wildlife corridors will be significantly degraded by future mining
plans but will still retain some functionality. Smaller mammal, amphibian, reptile, and insect
species live in, rather than pass through, corridors, or take much longer time to traverse a
corridor. Therefore, the 2009 Barr report indicates that these species will be most affected by
cumulative corridor impacts; however, for listed species and SGCN species, the cumulative
effects of mining and other industrial projects are not expected to negatively impact the regional
wolf, Canada lynx, or bald eagle populations.
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12.1.3 Federal and State Listed Plants

PolyMet conducted botanical studies in the vicinity of the Project to establish baseline
conditions. The primary focus of these studies was the vascular plant species listed by the State
of Minnesota as endangered, threatened, or special concern, or by the USFS Region 9 as RFSS.
Species with these designations may involve special consideration or permitting if the Project
should impact their populations and/or habitats. There are no federally-listed vascular plant
species known to occur in northeastern Minnesota.

Foth & Van Dyke and Associates, Inc. conducted a rare plant survey in 1999, prior to on-site
mineral exploration by PolyMet (Reference (35)). Two populations from the genus Botrychium
(moonworts and grape ferns) were documented during this survey. One population was located
in the Mine Site and one population was located south of the Mine Site (Sections 11 and 16 of
Township 59N and Range 13W). The plants found were not identified to species. In addition,
Foth and VVan Dyke documented one location of Eleocharis nitida (neat spike rush), a state-
special concern species and RFSS species, in in the Mine Site (Township 59N, Range 13W,
Section 11).

Professional botanist Cindy Johnson-Groh conducted surveys in July 2004 to assess the presence
of Botrychium species in the vicinity of the Project (Reference (36)). A total of 39 Botrychium
populations were documented in the Mine Site and six populations of Botrychium were identified
outside of the Mine Site. Populations ranged in size from one individual to over 500 individuals,
and all populations were found in or adjacent to old disturbance sites. Four rare Botrychium
species were identified during this survey and include the following:

e Botrychium pallidum! (pale moonwort), a state species of special concern species and
RFSS species, was documented in five locations in the Mine Site (Sections 10 and 11 of
Township 59N, Range 13W) and two locations south of the Mine Site (Sections 11 and
16 of Township 59N, Range 13W).

e Botrychium rugulosum (St. Lawrence grapefern), a state species of special concern and
RFSS species, was documented in one location in the Mine Site (Sections 2 and 11 of
Township 59N, Range 13W); however, it is not certain that the plants identified at either
location are Botrychium rugulosum.

e Botrychium simplex (least grapefern), a state species of special concern and RFSS
species, was documented in 30 locations in the Mine Site (Sections 2, 3, 10, and 11 of
Township 59N, Range 13W) and four locations south of the Mine Site (Sections 11 and
16 of Township 59N, Range 13W).

! The MDNR is in the process of revising the state endangered and species list and a change in status for Botrychium
pallidum from endangered to special concern is under consideration.
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e Botrychium michiganense (Hesperium) (Michigan moonwort), a RFSS species, was
documented in eight locations in the Mine Site (Sections 2, 3, 10, and 11 of Township
59N, Range 13W) and three locations south of the Mine Site (Sections 11 and 16 of
Township 59N, Range 13W).

Deborah Pomroy also completed a rare plant survey of the Project area in spring 2004, focusing
on the majority of Sections 3, 4, 9, and 10 of Township 59N and Range 13W (Reference (37)).
The following RFSS species were documented as part of Pomroy’s survey:

e One population of Geocaulon lividum (False Toadflax), a RFSS species, was documented
in the Mine Site (Township 59N, Range 13W, Section 3).

e Four populations of Sparganium glomeratum (clustered bur-reed), a RFSS species, were
documented in the Mine Site (Sections 9 and 10 of Township 59N, Range 13W) and one
population was documented south of the Mine Site (Township 59N, Range 13W, Section
16).

e Ten populations of Scirpus pedicellatus (pedicellate bulrush), a RFSS species, were
documented in the Mine Site (Sections 3, 9, and 10 of Township 59N, Range 13W) and
one population was documented south of the Mine Site (Township 59N, Range 13W,
Section 16).

Gary Walton also completed a rare plant survey in the vicinity of the Mine Site in 2004
(Reference (38)). This survey documented nine rare plant species, two of which are state-
protected, in several locations in and around the Mine Site.

e Caltha natans (floating marsh marigold), a state-endangered species and RFSS species,
was documented in five locations in the Mine Site (Sections 1, 10, and 12 of Township
59N, Range 13W) and in eight locations adjacent to the Mine Site (Sections 1, 11, and 12
of Township 59N, Range 13W).

e Eleocharis nitida (quill spikerush), a state species of special concern and RFSS species,
was documented in 11 locations in the Mine Site (Sections 1 and 11 of Township 59N,
Range 13W).

e Botrychium simplex (little grapefern), a state species of special concern and RFSS
species, was documented in two locations in the Mine Site (Township 59N, Range 13W,
Section 1).

e Geocaulon lividum (False Toadflax), RFSS species, was documented in 10 locations in
the Mine Site (Sections 1, 2, and 11 of Township 59N, Range 13W).

e Ranunculus lapponicus (lapland buttercup) a state species of special concern and RFSS
species, was documented in six locations in the Mine Site (Sections 1 and 2 of Township
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59N, Range 13W) and in one location east of the Mine Site (Township 59N, Range 12W,
Section 6).

e Sparganium glomeratum (northern bur reed), a RFSS species, was documented in seven
locations in the Mine Site (Sections 1, 2, and 11 of Township 59N, Range 13W) and one
location south of the Mine Site (Township 59N, Range 13W, Section 11).

e Torreyochloa pallida (pale manna grass), a state species of special concern and RFSS
species, was documented in two locations in the Mine Site (Township 59N, Range 13W,
Section 1) and in six locations outside of the Mine Site (Township 59N, Range 12W,
Section 6 and Township 59N, Range 13W, Section 11).

e Ranunculus gmelinii (small yellow water crowfoot), a RFSS species, was documented in
three locations in the Mine Site (Sections 1, 2, and 12 of Township 59N, Range 13W)
and in four locations outside of the Mine Site (Sections 1, 11, and 12 of Township 59N,
Range 13W).

e Juncus vaseyi (Vasey’s rush), a RFSS species, was documented in three locations in the
Mine Site (Sections 1, 11, and 12 of Township 59N, Range 13W).

Daniel Jones of Barr completed an additional field survey for Botrychium species at the PolyMet
Mine Site in 2007 (Reference (39)). During this survey, one Botrychium rugulosum population
(consisting of four individuals) was documented in the Mine Site (Township 59N, Range 13W,
Section 1).

Daniel Jones of Barr also conducted a sensitive plant survey in June and July 2008 along
segments of Dunka Road and the proposed pipeline alignment from the west end of the Mine
Site to the Plant Site (Reference (40)). The survey resulted in identification of six locations with
populations (consisting of one to five individuals) of the state-endangered and RFSS species
Botrychium pallidum (pale moonwort) (Township 59N, Range 14W, Section 13 and Sections 17
and 18 of Township 59N, Range 13W). All of the plants observed during the survey were within
25 feet of Dunka Road and generally grew in the transition zone between forest and roadside
vegetation.

Midwest Natural Resources Inc. (MNRI) completed rare plant surveys of the area north of the
Mine Site in 2008 (Reference (41)). The MNRI surveys identified four state-special concern and
RFSS plant species.

e Juncus stygius var. americanus (bog rush), a state species of special concern and RFSS
species, was documented in 18 locations outside of the Mine Site (Township 59, Range
13, Section 4).
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e Platanthera clavellata (club-spur orchid), a state species of special concern and RFSS
species, was identified in 15 locations outside of the Mine Site (Township 59, Range 13,
Section 4).

e Pyrola minor (small shinleaf), a state species of special concern and RFSS species, was
identified in one location outside of the Mine Site (Township 59, Range 13, Section 5).

e Sparganium glomeratum (clustered bur-reed), a state species of special concern and
RFSS species, was identified in four locations, two of which are located in the Mine Site
(Sections 3 and 9 of Township 59N, Range 13W) and two of which are located outside of
the Mine Site (Township 59, Range 13, Section 4).

In 2011, Barr prepared a memorandum summarizing the results of the 2008 MNRI survey, as
well as a sensitive plant species survey completed by ENSR in 1999, but documented only in the
NHIS database (Reference (41)). During the ENSR survey, one population of the state-special
concern and RFSS species Eleocharis nitida (quill spikerush) was identified (Township 59N,
Range 13W, Section 9).

Large Table 12 includes a summary of all state threatened, endangered, or special concern
species, as well as RFSS plants species described by the above surveys.

12.2 Historic Resources

As part of the NHPA Section 106 review process for the Project, historic properties were
identified within the APE (Large Figure 15). All properties identified within the APE have been
evaluated to determine their eligibility for inclusion in the NRHP. The Erie Mining Company
Mining Landscape Historic District is eligible for inclusion in the NRHP and is generally
comprised of Hoyt Lakes (the company town), the Plant Site, the Taconite Harbor shipping
facility, as well as other infrastructure such as rail lines. The part of the District that lies within
the APE includes contributing and individually eligible properties, such as the Concentrator
Building.

Spring Mine Lake Sugarbush, the Partridge River Segment of the Beaver Bay to Lake
Vermillion Trail, and the Partridge River Section of Mesabe Widjiu are eligible for inclusion in
the NRHP. It has been determined that the Project would have an adverse effect on the Erie
Mining Company Mining Landscape Historic District, the Spring Mine Lake Sugarbush, the
Partridge River Segment of the Beaver Bay to Lake Vermillion Trail, and the Partridge River
Section of Mesabe Widjiu.

Measures to resolve adverse effects are being developed through consultation. An MOA
resolving adverse effects will be executed and the NHPA process completed prior to issuance of
federal approvals for the Project. Additional details on are presented in Sections 4.2.9 and 5.2.9
of Reference (2).
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12.3  Other Special Considerations

Other special considerations identified in Minnesota Rules, part 8420.0515 are summarized
below.

Natural Communities

The Mine Site is located in the Laurentian Mixed Forest Province (Reference (42);

Large Figure 16). Within the Laurentian Mixed Forest Province, the Mine Site is situated in the
Northern Superior Uplands Section and the Laurentian Uplands Subsection (Reference (42);
Large Figure 16). The MDNR has mapped upland and wetland native plant communities across
approximately 8% (506,771 acres) of the Northern Superior Uplands Section and approximately
23% (128,142 acres) of the Laurentian Uplands Subsection (MDNR 2015; Large Figure 16). The
MDNR has mapped native plant communities across approximately 75% (2,270 acres) of the
Mine Site (Reference (43); Large Figure 16).

The MDNR data (Reference (43)) indicates that there are 13 ecological systems (e.g., Acid
Peatland System; APn) mapped across the Northern Superior Uplands Section and Laurentian
Uplands Subsection. Within those 13 ecological systems, the MDNR has mapped 47 native plant
community classes (e.g., APn80) across the Northern Superior Uplands Section and 34 native
plant community classes across the Laurentian Uplands Subsection (Reference (43)). The
MDNR has also mapped several native plant community complexes (e.g., Alder Swamp/Forested
Peatland Complex) across the Northern Superior Uplands Section and the Laurentian Uplands
Subsection (Reference (43)).

Within the Mine Site, the MDNR mapped four ecological systems, containing eight native plant
community classes, as well as three native plant community complexes (Reference (43)).

Table 12-1 summarizes the acreage of each of these native plant community classes and
complexes at the Mine Site and across the Northern Superior Uplands Section and Laurentian
Uplands Subsection. These eight native plant community classes and three native plant
community complexes represent approximately 70% of the native plant communities mapped
across the Northern Superior Uplands Section and approximately 87% of the native plant
communities mapped across the Laurentian Uplands Subsection.

Table 12-1 Native Plant Community Classes and Complexes Common to the Northern
Superior Uplands Section, Laurentian Uplands Subsection, and the Mine Site
Laurentian
Northern Superior | Uplands

Native Plant Community Classes Uplands Section Subsection Mine Site
. . (MDNR acres (MDNR acres (MDNR acres

Mapped by MDNR on the Mine Site mapped) mapped) mapped)

APn80/81 (Northern Spruce
. 22 . 2.
Bog/Northern Poor Conifer Swamp)® 53,0405 045.9 482.3
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APn91 (Northern Poor Fen) 8,377.4 5,317.3 1.6
FDn32/43 (Northern Poor Dry-Mesic
Mixed Woodland/Northern Mesic Mixed 197,790.4 44,887.1 1,342.1
Forest)®?
FPn62 (Northern Rich Spruce Swamp) 23,602.1 16,223.0 225.0
FPn63 (Northern Cedar Swamp) 19,393.2 6,673.5 0
FPn73 (Northern Rich Alder Swamp) 12,364.7 1,373.8 50.1
WFn55 (Northern Wet Ash Swamp) 4,150.6 340.3 0
WMn82 (Northern Wet Meadow/Carr) 7,924.5 2,309.0 0.2
Complex Community: Beaver
Wetland/Marsh® 12,035.5 1,705.8 59.6
Complex Community: Forested
Peatland/Upland Transition 8,703.0 /,367.2 919
Complex Community: Alder
Swamp/Forested Peatland 8,362.6 35764 17.6
Impervious 0 0 0
Unmapped 5,463,309 439,151 746
Total Area® 5,970,080 567,293 3,015

(1) APN80 and APn81 were grouped during mapping.
(2) FDn32 and FDn43 were grouped during mapping.

(3) MDNR complex is mapped as “Beaver Wetland Complex.” While Barr mapped these communities as “Marsh Complex”.
(4) Numbers may not total due to rounding.

Special Fish and Wildlife Resources

The MDNR NHIS database indicates a documented record of a colonial waterbird nesting area
east of the Tailings Basin. This nesting area, which was last observed in 1991, was primarily
composed of blue heron (Ardea herodias).

Groundwater Sensitivity

The water quality model estimates that the Project would not cause any significant water quality
impacts (Executive Summary of Reference (2)). For additional details, please see Sections
5.2.2.3.2 and 5.2.2.3.3 of Reference (2)).

Sensitive Surface Waters

No sensitive surface waters are present in the Project area, including designated trout streams
and those waters listed under Minnesota Rules, part 7050.0180.
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Education or Research Use
No educational or research uses have been identified in the Project area.

Waste Disposal Sites

The Plant Site and existing LTVSMC Tailings Basin are located in a brownfield area dominated
by the existing facilities and infrastructure of the former LTVSMC taconite processing plant. In
2002, Cliffs Erie conducted a Phase | Environmental Site Assessment (Phase | ESA) of the
former LTVSMC taconite processing plant and identified 62 potential Areas of Concern (AOCs).
The legacy contamination discussion in Section 4.2.1.4.2 of Reference (2) provides the status of
these AOCs.

All Project-related activities involving known or potential hazardous wastes or contaminants
would be conducted according to applicable federal and state standards, as discussed in

Chapter 3 of Reference (2).

Consistency with Other Plans

Section 4.2.1 of Reference (2) identifies the land use plans within the Project area. Section 5.2.1
of Reference (2) identifies that the Project activities are consistent with the formally adopted
local comprehensive land use plans.
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13.0 Shoreline Impact Zones

There are no wetland impacts within 1,000 feet of a lakeshore for the Project. There are three
wetlands within the Dunka Road and Utility Corridor located near streams that will be directly
impacted. Two alder thicket (Type 6) wetlands are located within 300 feet of Longnose Creek
and will have 0.14 acres (Wetland ID 392) and 0.34 acres (Wetland ID 862) of fill. One alder
thicket (Type 6) wetland is located within 300 feet of Wyman Creek and will have 0.07 acres
(Wetland ID 1124) of fill.



NorthMet Project

POLYMET Date: October 2016 Wetland Replacement Plan

Version: 1 Page 71

14.0 Wetland Mitigation Plan Overview

Wetland mitigation will be accomplished with compensatory mitigation credits from both off-
site and on-site wetland restoration projects. PolyMet plans to develop approximately 1,581
wetland mitigation credits at three off-site mitigation sites known as the Zim, Hinckley, and
Aitkin sites (Attachment C, Attachment D, and Attachment E, respectively; Large Figure 12). A
description of the mitigation sites is provided in Table 14-1. The on-site wetland mitigation
credits will occur later in the Project and therefore are not shown as mitigation credits in

Large Table 5 through Large Table 7.

Table 14-1 Description of Mitigation Sites
Wetland Watershed Name, Township (T), Range Restored (R),
Replacement Bank Service Area | County (R) Sgctio’n (S)g Preserved (P) or
Site (BSA) ! Created (C)?
On-Site St. Louis River #3, St. T59, R13, S1, 2, 3,9, c
BSA #1 Louis 10, and 11
. . St. Louis River #3, St. T55, R18, S2, 3,
Zim Site BSA #1 Louis | 10,11, 26, 27 and 34 R
Hinckley Site | SNake R"’:é #36,BSA | pine T39, R22, S5 R
I Elk-Nokasippi #10, o T47, R27, S1,; T47,
Aitkin Site BSA #5 Aitkin R26. S6 R

The proposed mitigation is expected to compensate for all of the direct wetland impacts and
potential indirect fragmentation impacts, which total 940.7 acres, with the majority of credits for
in-kind mitigation and nearly one-half of the credits from within the Project watershed.

Mitigation credits and ratios proposed by PolyMet are shown in Large Table 5, which complies
with the St. Paul District USACE policy (Reference (44)) and recent clarifying guidance
(Reference (45)). The USACE credits and ratios are shown in Large Table 6. The WCA credits
and ratios are shown in Large Table 7. The proposed wetland mitigation package described in
this application is expected to result in excess credits according to the St. Paul District USACE
Policy and the WCA.. Excess credits will be applied toward currently uncalculated potential
indirect impacts, if necessary.

14.1 Mitigation Site Selection Process

Compensatory wetland mitigation site selection for the Project began in 2005 with the initial
estimates of wetland impacts and a GIS study conducted within BSA #1 (St. Louis River and
Lake Superior watersheds) and BSA #4 (Mississippi Headwaters watersheds) to identify
potential wetland mitigation sites (Large Figure 12). Over 100 sites were identified within BSA
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#1 encompassing over 175,000 acres of potential mitigation. Those opportunities were primarily
in partially-drained wetlands with some farmed and completely-drained wetlands. The sites with
the greatest potential for wetland mitigation credits were further evaluated in the field. Meetings
were held in the field with agencies on June 14, 2005 and June 30, 2005, to identify issues
associated with restoring partially-drained wetlands and to solicit input on other mitigation
opportunities. The participants at the meetings included representatives from the USACE,
MDNR, USFWS, St. Louis County, and the Minnesota Board of Water and Soil Resources
(BWSR) (Reference (46)). Significant issues were raised by the participating agencies regarding
sites with partially-drained wetlands. They recommended a focus on wetland restoration on
private lands, which were largely unavailable in the Lake Superior watersheds.

Approximately three-fourths of the potential mitigation sites identified were determined not to
meet the federal and state mitigation guidelines based on more detailed evaluations. Detailed GIS
evaluations and site investigations were conducted for the remaining 25 potential mitigation sites
identified based on input received from the agency representatives. In addition, PolyMet inquired
with numerous public agencies and private natural resource entities in search of mitigation
opportunities, resulting in no new leads. The majority of the potential mitigation sites identified
in 2005 were deemed infeasible for several reasons including the following:

e potential flooding impacts to public roads and upstream properties

e insufficient wetland drainage or other wetland alterations to meet eligibility requirements
e presence of public ditches that could not be abandoned

e likely soil contamination

e unwilling landowners

e permanently encumbering valuable public resources (i.e., timber, peat, gravel)

e presence of public recreation areas

Based on that extensive mitigation site search within BSA #1, two potential mitigation sites were
identified for the Project, one agricultural site and one partially-drained wetland site located on a
tax-forfeited property. The agricultural site (Zim Sod) contained over 400 acres, was under sod
production, and was owned by two separate landowners. No agreement could be reached with
the landowners due to complications related to a long-term lease between the parties and a
landowner expectation of compensation far exceeding market value. The second potential
mitigation site was located near Floodwood, Minnesota on land that was predominantly County-
controlled tax forfeit property with some State-owned land. PolyMet developed an agreement
with St. Louis County to allow them to study the site and develop wetland mitigation plans along
with a structure for allocating monetary and wetland credit compensation to the county upon
final execution of the agreement. A preliminary wetland mitigation plan for the Floodwood site
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was submitted in March 2006 for agency review. Planning, agency review, and public meetings
to identify public concerns continued for the Floodwood site through early 2007. Significant
public opposition to the wetland restoration plans surfaced in 2006 along with technical concerns
over whether or not wetland hydrology could be adequately restored. In April 2007, the District
Court nullified PolyMet’s agreement with St. Louis County. The site was deemed infeasible due
to that legal action, public opposition, agency concerns regarding crediting, technical issues
regarding restoration feasibility, and concerns over the ability to restore hydrology and wetland
functions.

After PolyMet thoroughly pursued practicable wetland mitigation opportunities within the
Project BSA and when their preferred wetland mitigation opportunity was deemed infeasible in
early 2007, wetland mitigation opportunities within neighboring BSAs were pursued. One site
was secured within the Snake River watershed (BSA #6), the Hinckley wetland mitigation site
(Hinckley) and one site was secured within the Mississippi River Headwaters watershed (BSA
#5), the Aitkin wetland mitigation site (Aitkin) (Large Figure 12). The mitigation site plans for
the Hinckley and Aitkin sites were submitted in August 2007, the plans went through agency
review, and plan revisions were completed in August 2016 (Attachment D, Attachment E) to
address agency comments. Both sites occur on properties that are still actively farmed for sod
and other crops; PolyMet has retained options for the sites to be used for wetland mitigation. A
summary of estimated credits available from each site is provided in Large Table 5.

The mitigation plan supplement (Reference (46)) included an extensive evaluation of on-site
mitigation opportunities at the Project site, as requested by the USACE.

After years of effort, in 2010, PolyMet was able to successfully negotiate rights to a site with a
high potential for the development of wetland mitigation credits in the St. Louis River watershed,
the Zim Sod wetland mitigation site (Zim). The Zim mitigation site plan was submitted in April
2011 for review and revisions were completed in August 2016 to address agency comments
(Attachment C). Hydrology monitoring started at the Zim site in May 2012 to document wetland
drainage and provide justification for the proposed mitigation credits. Hydrology monitoring will
continue at the site to document pre-restoration conditions until the permits are issued for the
Project and the restoration begins. A summary of estimated credits proposed for the Zim site is
included in Large Table 5.

PolyMet’s wetland mitigation planning efforts helped identify the difficulties in conducting
wetland mitigation in northeastern Minnesota to meet federal and state initial mitigation siting
preferences. Both state and federal agencies have considerable discretion and flexibility in
review and approval of mitigation sites. After the completion of a majority of PolyMet’s wetland
mitigation planning, the Northeastern Minnesota Wetland Mitigation Inventory and Assessment
project was completed by the BWSR in January 2010 (Reference (47)). The goals of the project
were to conduct a more thorough mitigation opportunity search than that conducted by PolyMet
and to conduct a mitigation siting study to curtail the level of effort required by individual
project proponents to meet state and federal wetland siting standards.
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The BWSR study concluded that only about 10% of the private landowners may be willing and
interested in wetland restoration. According to the study, approximately 13% of potential
mitigation sites in northeastern Minnesota have a high potential for mitigation, but only 5% of
the opportunities identified within the Lake Superior watersheds were completely-drained or
farmed wetlands, the types of sites that are most likely to yield sufficient compensatory
mitigation credits. In the Lake Superior watersheds, 18% of the opportunities identified were
partially-drained wetlands, which have been determined to have significant issues regarding
regulatory applicability. Approximately 77% of opportunities identified in the Lake Superior
watersheds represent preservation methods; these are considered to be the lowest priority for
mitigation and few preservation projects have been completed in Minnesota. Although some
possible new mitigation opportunities were identified by this project, PolyMet had already
secured and planned the majority of the wetland mitigation for the Project. In the event that
additional wetland mitigation is needed, PolyMet will utilize the information resulting from the
BWSR project (Reference (47)) in planning that mitigation.
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15.0 Description of Mitigation Wetlands
15.1 Summary of Wetland Mitigation Ratios

The credits proposed for each mitigation site are consistent with WCA and Section 404 of the
CWA, as discussed in the mitigation plans (Attachment E, Attachment D and Attachment C ).
However, the value of those credits, relative to the impacts, differs because the mitigation
requirements differ between the WCA and the CWA. PolyMet proposes wetland mitigation that
meets the WCA replacement standards and the St. Paul District USACE policy (Reference (44)).
The on-site wetland mitigation credits will occur later in the Project and therefore are not shown
as mitigation credits in Large Table 5 through Large Table 7.

15.1.1 Federal CWA Wetland Mitigation Summary

Based on the St. Paul District USACE policy for wetland mitigation (Reference (44)), the base
ratio for compensation of wetland impacts is 1.5 mitigation credits to one acre of impact (1.5:1).
A draft memorandum from the USACE (Reference (45)) states that an increase in the base ratio
to 2:1 may be required considered for the following wetland types:

e Difficult-to-replace wetland communities, which include coniferous and open bogs (Type
8) and forested wetlands (Type 7)

e High quality wetland communities, as determined based on previous studies

The St. Paul District USACE policy for wetland mitigation (Reference (44)) provides incentives
to reduce the recommended base ratios. All of the credits at the three mitigation sites fulfill at
least one of the three incentive criteria required to reduce the base mitigation ratio by 0.25:1
(e.g., from 1.5:1 to 1.25:1) for each of the following provisions that apply, with a minimum ratio
of 1:1:

e The restoration work is expected to begin on each of these sites after permit issuance.
Therefore, it is expected that this will qualify for the “in-advance” incentive (a reduction
of 0.25:1) for the impacts to shallow marsh (Type 3) communities; it is assumed that the
fresh (wet) meadow (Type 2) and deep marsh (Type 4) communities (not discussed in the
draft memorandum from the St. Paul District USACE (Reference (45)) also qualify for
this incentive.

e Most of the credits will qualify for the “in-kind” incentive because the wetland
communities restored at each mitigation site will replace similar impacted community
types at a minimum ratio of 1:1. One exception is that the deep marsh (Type 4)
community impacts will not be fully replaced “in-kind” because this community type
cannot be replaced with a similar high quality community at the mitigation sites. A deep
marsh community is not appropriate for the landscape and geomorphic context of the
mitigation sites. Therefore, in-kind compensation for this wetland type is not practicable
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for these sites and no incentives are applied to the portion of deep marsh impacts not
replaced in-kind at a 1:1 ratio (Large Table 5).

e All credits from the Zim site qualify as “in-place” because this site is located within the
same 8-digit HUC watershed as the Project impacts (Large Figure 12) and the mitigation
siting sequence was followed to maximize mitigation possibilities on-site and within the
same 10-digit HUC watershed (Attachment C).

15.1.2 State WCA Wetland Mitigation Summary

Based on the WCA wetland replacement standards (Minnesota Rules, part 8420.0522, subpart 4),
the mitigation credits will qualify at a ratio of either 1:1 or 1.5:1. The mitigation credits
developed on-site and at the Zim site will qualify for the minimum replacement ratio of 1:1,
because they are located within the same major watershed and the majority of the replacement
credits are planned in-kind. The credits from the Aitkin and Hinckley sites will qualify for a
replacement ratio of 1.5:1 because they are outside the major watershed of the impacts.

15.1.3 On-Site Wetland Mitigation

Upon mine reclamation, approximately 102 acres of wetlands will be created at the temporary
mine stockpile areas after removal of the Category 2/3 Waste Rock Stockpile and the OSLA as
described in Section 7.0 of Reference (48) and shown in Large Figure 6 of Reference (49).
Because it may not be feasible to construct wetlands on the entire footprint of these temporary
areas, it was assumed that only the area equivalent to the directly impacted wetlands within the
footprints will be viable for wetland mitigation (Attachment A). Design of wetland mitigation
areas will be further evaluated in the detailed reclamation design as described in Section 7.0 of
Reference (48).

The design will include the preservation of upland buffer around the perimeter of the wetland
mitigation areas. Approximately 102 acres of on-site wetland mitigation is proposed to be
reestablished (Large Table 6 and Large Table 7). Because some of the existing watershed and
soil conditions are not expected to remain in the same condition as prior to the project, this
wetland establishment is proposed to be most similar to a wetland creation. Consistent with St.
Paul District USACE policy (Reference (44)), the mitigation wetlands are expected to be
hydrologically connected to other wetlands to support their development; therefore, this is a
lower risk wetland creation and qualifies for 75% credit. Similarly, in accordance with the WCA
rules in Minnesota Rules, part 8420.0526, subpart 7, this qualifies for 75% credit for the
proposed wetland mitigation area. Establishment of these wetlands is expected to occur during
reclamation.

15.2  Off-Site Wetland Mitigation

The off-site wetland restoration projects that will provide required mitigation for the Project
wetland impacts are summarized below and provided in Attachment C, Attachment D and
Attachment E. The three off-site mitigation projects include the Zim, Hinckley, and Aitkin sites.
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Site locations and watersheds are shown in Large Figure 12. Acreages and credits from each of
these sites are summarized in Large Table 5. These three sites were selected considering the
potential for each to mitigate for impacted community types. Based on the anticipated credits
from each site, only the deep marsh (Type 4) community will not be fully compensated in-kind
at a 1:1 ratio. The bog and forested (Type 7 and 8) community types will be mitigated at a higher
ratio based on Reference (45).

15.2.1 Zim Site

Attachment C details the proposed Zim site. The site was a sod farm that has been drained by
ditches and sub-surface drain tiles. This site is located in two separate ownership units on
approximately 532 acres of land located southwest of the city of Eveleth, Minnesota on the east
side of County Road 7 as shown in Large Figure 12. The site is located in St. Louis County in the
St. Louis River major watershed (#3) within the Lake Superior basin (BSA #1)

(Large Figure 12).

Restoration methods on the site are designed to restore a Type 8 coniferous bog community;
however, developing a bog community is highly dependent on soil and groundwater parameters
that may be difficult to control. Therefore, a coniferous swamp community will be the contingent
community if the soil and groundwater conditions are not adequate for bog regeneration.
Coniferous bog or swamp is the target for the whole site, however, where trees do not
successfully establish; the target community will be an open bog or sedge meadow. If the target
community changes, the credit ratios would be recalculated as discussed for the contingencies in
Section 16.2. A total of 504 acres of wetland restoration and 10 acres of upland preservation are
proposed (Attachment C; Large Table 5). A total of 480 compensatory wetland mitigation credits
are proposed from this site (Attachment C).

The credits calculations are shown in Large Table 5 following the St. Paul District Policy
(Reference (44)) and the draft guidance document from the St. Paul District USACE

(Reference (45)). This site is located within the same watershed as the Project so the credits from
the site qualify for the in-place incentive, a credit reduction of 0.25:1. Wetlands on the site will
replace wetlands of the same type, so these credits will qualify for the in-kind incentive, a credit
reduction of 0.25:1. Most of the credits from the site will be developed as bog (Type 8) and/or
forested wetland (Type 7) communities and, therefore, will meet the minimum replacement ratio
of 1.5:1 for those communities.

Under the WCA, the replacement ratio for credits at the Zim site will be 1:1 ratio because the
impacted wetlands will be replaced within the same watershed, the majority of which are to be
replaced in-kind (Large Table 7).

Mitigation credits from the Zim site are summarized in Large Table 5 based on actions eligible
for credit in the St. Paul District USACE policy (Reference (44)) and in the WCA rules.
Proposed actions eligible for credit include the following with references to the applicable St.
Paul District USACE policy and under the WCA in Minnesota Rules, part 8420.0526:
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e Restoration of completely drained wetlands are eligible for credit for 100% of the area
restored [Section 404 (restoration via reestablishment) and Minnesota Rules, part
8420.0526, subpart 3]. This is applied to the majority of the fields on the site that are
drained by sub-surface drain tiles and will be restored to coniferous bog communities.

e Restoration of partially-drained wetlands are eligible for credit for 50% of the area
restored [Section 404 (restoration via rehabilitation) and Minnesota Rules, part
8420.0526, subpart 4)]. This applies to the hydrologic restoration of partially-drained
wooded wetlands and the restoration of the natural surface grade and wetland conditions
in ditches.

e The upland areas restored and maintained in native vegetation are eligible for credit for
25% of the area [Section 404 (upland buffers) and Minnesota Rules, part 8420.0526,
subpart 2]. The uplands at the Zim site occur in drained fields and filled ditches that will
remain effectively drained due to open ditches that cannot be filled.

The majority of the wetland mitigation at the Zim site is proposed through the restoration of
drained wetlands. Those areas are currently managed for sod production, so conditions range
from open soil to a fully developed turf grass mat that is regularly mowed and herbicides are
applied to control weeds. The historic wetland hydrology has been removed from those areas by
an extensive drain tile and ditch system. Therefore, the sod production areas of the site currently
serve no natural wetland functions. The restoration of forested wetland communities within the
site will restore wetland functions over the course of many years. Hydrologic and water quality
functions such as water storage, hydrologic regime, and maintenance of water quality will be
restored to a higher functioning level soon after the initial restoration activities are completed
and to natural conditions within several years following initial restoration. Other wetland
functions that rely on the reestablishment of natural wetland vegetation, such as vegetative
diversity, wildlife habitat, and aesthetics/recreation will take longer to become fully restored.
However, substantial improvements in those functions will occur during the first several years of
restoration because permanent, native vegetation will begin to develop rapidly, the site will not
be tilled, seeded, or regularly mowed, and human activity within the site will be minimal.

Hydrologic restoration of partially-drained wooded wetlands qualifies for 50% credit based on
the St. Paul District USACE policy (Reference (44)) for rehabilitation of an existing, degraded
wetland. The 50% credit is based on the lowest percentage available for rehabilitation, despite
the anticipated improvement of wetland functions to these communities. Benefits from this
restoration will include an increase in the water storage capacity of the wetland, improved water
quality, and increased soil saturation. The saturated soil is an important factor in maintaining a
healthy bog plant community and associated wetland functions.

Restoring the natural hydrology to the wooded communities at the Zim site is anticipated to
facilitate the return of critical components of the bog community and halt peat subsidence.
Presently, the wooded communities subjected to partial drainage are degraded woodlands that
lack critical bog community vegetation components such as low-growing ericaceous shrubs, a
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continuous layer of Sphagnum moss, and abundant sedges (i.e., Carex lasiocarpa). Furthermore,
exposed tree roots at the base of tree trunks is evidence that the soil in these areas is likely
subsiding due to increased decomposition of the peat, likely caused by reduced surface
saturation. Increasing soil saturation in this area will enable this community to re-establish.

Monitoring data will be collected after restoration to document the changes in the partially-
drained wooded communities. These data will be used to determine potential remedial actions
and to document increased hydrology.

The vegetation and hydrology will be restored to the site over a one-year construction period
followed by up to 20 years of vegetation management. The restoration work is expected to begin
on the site after permit issuance. Attachment C identifies the performance standards that have
been developed for the mitigation site to guide the restoration activities and to monitor whether
vegetation and hydrology are meeting the design goals. A declaration of restricted covenants to
protect the site will be prepared and recorded within one year after initializing the restoration
activities. The wetland restoration area will be monitored for up to 20 years beginning in the first
full growing season after completing hydrologic restoration and ending upon certification by the
USACE and MDNR that the wetlands have met performance standards.

15.2.2 Hinckley Site

Attachment D describes the wetland mitigation potential for the Hinckley site. The site was a sod
farm that has been drained by ditches and sub-surface drain tiles. This site is located on
approximately 417 acres of land located southwest of the city of Hinckley, Minnesota at the
intersection of Sod Road and Highway 107, as shown in Large Figure 12. The mitigation site is
located in Pine County in the Snake River major watershed (#36) within BSA #6, adjacent to
BSA #1 where the Project is located (Large Figure 12). A total of 348 acres of wetland
restoration and 58 acres of upland buffer preservation are proposed (Large Table 5).

Restoration methods on the site are designed to restore sedge meadow (Type 2), shrub-carr
(Type 6), alder thicket (Type 6), and hardwood swamp (Type 7); and create sedge meadow
(Type 2), shrub-carr (Type 6), and alder thicket (Type 6) (Large Table 5).

Restoration activities at the Hinckley site will qualify for various credit ratios based on the St.
Paul District USACE Policy and Guidance (Reference (44) and Reference (45)) depending on
community types. The seasonally flooded (Type 1), fresh (wet) meadow (Type 2), and shallow
marsh (Type 3) communities will qualify for the in-advance incentive, a reduction of 0.25:1.
Also, many credits from the site will qualify for the in-kind incentive, a reduction of 0.25:1. The
credits from the site that qualify for both incentives will compensate for low or medium quality
non-forested and non-bog wetland impacts at a 1:1 ratio and at a 1.5:1 ratio for impacts to high
quality non-forested and non-bog wetlands. The credits from forested and bog wetlands do not
qualify for the in-advance incentive (Large Table 5). The majority of the credits from the site
qualify for the incentive for in-kind replacement. These credits will be applied as compensation
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at a ratio of 1.25:1 for impacts to non-forested, non-bog, and low or medium quality wetlands
and at a ratio of 1.75:1 for impacts to forested, bog, and high quality wetlands.

Under the WCA, the mitigation credits at the Hinckley site will replace Project impacts at 1.5:1
(credit to impact) because the wetlands will be replaced outside of the Project watershed
(Large Table 7).

Mitigation credits from the Hinckley site are summarized in Large Table 5 based on actions
eligible for credit in the St. Paul District USACE Policy (Reference (44)) and in the WCA rules.
Proposed actions eligible for credit include the following with references to the applicable St.
Paul District USACE Policy and under the WCA in Minnesota Rules, part 8420.0526:

e Restoration of drained wetlands are eligible for credit for 100% of the area restored
[Section 404 (restoration via reestablishment) and Minnesota Rules, part 8420.0526,
subpart 3]. This is applied to the fields on the site, the majority of which are drained
wetlands.

e Restoration of partially-drained wetlands are eligible for credit for 50% of the area
restored [Section 404 (restoration via rehabilitation) and Minnesota Rules, part
8420.0526, subpart 4)]. This applies to the hydrologic restoration of partially-drained
wetlands and the restoration of the natural surface grade and wetland conditions in
ditches.

e Creation of wetlands are eligible for credit for 75% of the area created [Section 404
(wetland creation) and Minnesota Rules, part 8420.0526, subpart 6)]. This applies to four
upland areas on the site that are will excavated to obtain sufficient soils to fill existing
ditches. These areas will be contiguous with and surrounded or nearly surrounded by
restored wetlands or upland buffers, therefore, integrated into the larger, restored wetland
complex.

e The upland areas restored and maintained in native vegetation are eligible for credit for
25% of the area [Section 404 (upland buffers) and Minnesota Rules, part 8420.0526,
subpart 2]. This applies to restoration of native vegetation in the uplands adjacent to the
restored wetlands.

The vegetation and hydrology will be restored to the site over a one -year construction period
followed by up to 20 years of vegetation management. The restoration work is expected to begin
on the site after permit issuance. Performance standards have been developed for the mitigation
site to guide the restoration activities and to monitor whether vegetation and hydrology are
meeting the design goals Attachment D. A declaration of restricted covenants to protect the site
will be prepared and recorded within one year after initiating the restoration activities. The
wetland restoration area will be monitored for up to 20 years beginning in the first full growing
season after completing hydrologic restoration and ending upon certification by the USACE and
MDNR that the wetlands have met performance standards.
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15.2.3 Aitkin Site

Attachment E describes the wetland mitigation plans for the Aitkin site. The site is currently an
active farm producing sod and row crops that has been drained by ditches and sub-surface drain
tiles. The site has been used for sod, wheat, soybeans, sunflowers, and wild rice production. The
1,020-acre site is located north of the city of Aitkin, Minnesota on either side of County Road 1,
as shown in Large Figure 5 of Reference (49). The mitigation site is located in Aitkin County in
the EIk-Nokasippi major watershed within BSA #5, adjacent to BSA #1 where the Project is
located (Large Figure 12).

The proposed wetland mitigation area includes 828 acres of wetland restoration and 65 acres of
upland buffer preservation (Attachment E). Restoration methods on the site are designed to
restore shallow marsh (Type 3), hardwood swamp (Type 7), and coniferous swamp (Type 7).

Restoration activities at the Aitkin site will qualify for various credit ratios based on the St. Paul
District USACE Policy and Guidance (Reference (44) and Reference (45)) depending on
community types. The fresh (wet) meadow (Type 2), shallow marsh (Type 3), and deep marsh
(Type 4) communities will qualify for the in-advance incentive, a reduction of 0.25:1. Many
credits from the site will qualify for the in-kind incentive, a reduction of 0.25:1. The credits from
the site that qualify for both incentives will compensate for impacts to low or medium quality
non-forested and non-bog wetlands at a 1:1 ratio and at a 1.5:1 ratio for impacts to high quality
non-forested and non-bog wetlands. The credits from forested and bog wetlands do not qualify
for the in-advance incentive (Large Table 5). The majority of the credits from the site qualify
only for the incentive for in-kind replacement. These credits will be applied as compensation at a
ratio of 1.25:1 for impacts to non-forested, non-bog, and low or medium quality wetlands and at
a ratio of 1.75:1 for impacts to forested, bog, and high quality wetlands.

Under the WCA, the replacement ratio at the Aitkin site will replace Project impacts at 1.5:1,
because the wetlands will be replaced outside of the Project watershed (Large Table 7).

Mitigation credits from the Aitkin site are summarized in Large Table 5 based on actions eligible
for credit in the St. Paul District USACE Policy (Reference (44)) and in the WCA rules.
Proposed actions eligible for credit include the following with references to the applicable St.
Paul District USACE Policy and under the WCA in Minnesota Rules, part 8420.0526:

e Restoration of drained wetlands are eligible for credit for 100% of the area restored
[Section 404 (restoration via reestablishment) and Minnesota Rules, part 8420.0526,
subpart 3]. This is applied to the fields on the site, the majority of which are drained
wetlands.

e Restoration of partially-drained wetlands are eligible for credit for 50% of the area
restored [Section 404 (restoration via rehabilitation) and Minnesota Rules, part
8420.0526, subpart 4)]. This applies to the hydrologic restoration of partially-drained
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wetlands and the restoration of the natural surface grade and wetland conditions in
ditches.

e The upland areas restored and maintained in native vegetation are eligible for credit for
25% of the area [Section 404 (upland buffers) and Minnesota Rules, part 8420.0526,
subpart 2]. This applies to restoration of native vegetation in the uplands adjacent to the
restored wetlands.

The vegetation and hydrology will be restored to the site over a one -year construction period
followed by up to 20 years of vegetation management. The restoration work is expected to begin
on the site after permit issuance. Performance standards have been developed for the mitigation
site to guide the restoration activities and to monitor whether vegetation and hydrology are
meeting the design goals (Attachment E). A declaration of restricted covenants will be prepared
and recorded to protect the site within one year after initializing the restoration activities. The
wetland restoration area will be monitored for up to 20 years beginning in the first full growing
season after completing hydrologic restoration and ending upon certification by the USACE and
MDNR that the wetlands have met performance standards.
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16.0 Monitoring Plan for Replacement Wetlands

Monitoring at wetland mitigation sites will assess whether the restored wetlands are in
conformance with performance standards as described in each mitigation plan and to determine
whether continued monitoring is required (Attachment E, Attachment D, and Attachment C).
The wetland mitigation site monitoring will begin during the first full growing season after
completing hydrologic restoration. In addition to monitoring of the restored wetlands, at least
one reference wetland o will be monitored within the general area of each restoration site in areas
with relatively natural hydrologic conditions similar to that of the proposed target communities.
A monitoring plan for each site will be submitted for review and approval that will include
proposed locations of reference wetlands prior to implementation of the monitoring program.

Detailed vegetation surveys will be conducted each year (typically August) in each wetland
mitigation community to evaluate the success of the restoration for each community type.

To monitor hydrology on each site, shallow water table monitoring wells will be installed at
multiple locations sufficient to characterize hydrology. Continuous recording wells that record
water table elevations multiple times each day will be utilized to the extent feasible. Hydrologic
monitoring will be used to measure the success of hydrologic restoration relative to the
established performance standards for each community type and to assess the extent of wetlands
on each site.

The duration of monitoring will depend on the target wetland communities at each site and the
success of establishment of those communities. Bogs and forested wetlands will be monitored for
up to 20 years. Monitoring of emergent and shrub-carr wetland communities will continue for up
to 5 years and monitoring of forested wetland communities will continue for up to 20 years.
Certain components of the monitoring may be discontinued sooner if performance standards are
met and approval is provided by the USACE and MDNR.

16.1.1 On-Site

Specific monitoring plans have not been developed for on-site mitigation. However, hydrology
and vegetation monitoring is expected to follow the general provisions described for the off-site
monitoring, including methods, frequency, and duration. Because on-site mitigation will not
occur for many years, specific plans can be developed and submitted in the future.

16.1.2 Zim Site

Shallow water table monitoring wells have been monitored on the Zim site and a reference
wetland since May 2012 to characterize the pre-restoration hydrology and will continue until the
initiation of restoration. After restoration, the monitoring design may be altered to better
characterize restored conditions. Hydrology monitoring will continue for up to 20 years
beginning in the first full growing season after completing hydrologic restoration

(Attachment C).
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Monitoring reports will be prepared and submitted in Mine Years 1, 2, 3, 5, 8, 12, and 20
following construction. Monitoring results will be included in the reports to assess whether or
not the restored wetland are in conformance with performance standards and to determine
whether continued monitoring is required. The monitoring reports will describe the status of the
wetland mitigation, summarize the results of the vegetative and hydrologic monitoring, discuss
management activities and corrective actions conducted during the previous period, and discuss
activities planned for the following period. The report will be submitted to the USACE and
MDNR by one month after the end of each year.

16.1.3 Hinckley Site

Shallow water table monitoring wells have been monitored on the Hinckley site and reference
wetlands since May 2014 to characterize the pre-restoration hydrology and will continue until
the initiation of restoration. After restoration, the monitoring design may be altered to better
characterize restored conditions. Hydrology monitoring will continue for up to 8 years beginning
in the first full growing season after completing hydrologic restoration (Attachment D).

Monitoring reports will be prepared and submitted in Mine Years 1, 2, 3, 4, and 5 for all wetland
types and also in Mine Year 8 for shrub communities following construction. Monitoring results
will be included in the reports to assess whether or not the restored wetland are in conformance
with performance standards and to determine whether continued monitoring is required. The
monitoring reports will describe the status of the wetland mitigation, summarize the results of the
vegetative and hydrologic monitoring, discuss management activities and corrective actions
conducted during the previous period, and discuss activities planned for the following period.
The report will be submitted to the USACE and MDNR by one month after the end of each year.

16.1.4 Aitkin Site

Shallow water table monitoring wells have been monitoring on the Aitkin site and a reference
wetland since May 2012 to characterize the pre-restoration hydrology and will continue until the
initiation of restoration. After restoration, the monitoring design may be altered to better
characterize restored conditions. Hydrology monitoring will continue for up to 8 years beginning
in the first full growing season after completing hydrologic restoration (Attachment C).

Monitoring reports will be prepared and submitted in Mine Years 1, 2, 3, 4, and 5 for all wetland
types and also in Mine Year 8 for shrub communities following construction. Monitoring results
will be included in the reports to assess whether or not the restored wetland are in conformance
with performance standards and to determine whether continued monitoring is required. The
monitoring reports will describe the status of the wetland mitigation, summarize the results of the
vegetative and hydrologic monitoring, discuss management activities and corrective actions
conducted during the previous period, and discuss activities planned for the following period.
The report will be submitted to the USACE and MDNR by one month after the end of each year.
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16.2 Contingencies for Unsuccessful Mitigation

If the restored wetland communities at any of the mitigation sites do not meet performance
standards, as described in each plan (Attachment E, Attachment D, and Attachment C), remedial
or corrective actions, and possibly additional mitigation credits may be required. Site conditions
relative to the performance standards, will be discussed in each monitoring report. If the
standards are not met, PolyMet will propose remedial actions to meet the standard. Should
performance standards within any planned community type not be met for three consecutive
years, PolyMet will analyze the effects on the approved wetland mitigation credits and propose
an alteration to the plan, which may include a modification of wetland community type, changes
to the proposed credit ratios, and additional wetland mitigation.

Similarly, if any wetland community is not developing as planned and defined in the
performance standards after the fifth full growing season after restoration, PolyMet will work
with the USACE and MDNR on appropriate, alternative plans, including alternative mitigation
or revisions to the overall mitigation ratio based on changes to wetland community types. Any
plan revisions will be submitted to the USACE and MDNR for review and approval prior to
implementation.

Should additional wetland mitigation be required, after utilizing all of the excess credits
presented in Large Table 5 through Large Table 7, PolyMet will first identify and pursue wetland
mitigation opportunities, including wetland preservation options, within the Project watershed.
PolyMet will utilize information available at that time regarding potential wetland mitigation
opportunities available through the BWSR or other relevant entities. Information on the wetland
mitigation opportunities identified and pursued will be submitted with the USACE and MDNR
for review and approval prior to making final decisions on additional mitigation.

16.3 Miitigation of Indirect Impacts, if Necessary

Wetland monitoring near the Project site will be used to assess potential indirect impacts to
wetlands as described in Section 17.0. If wetlands are indirectly impacted by the Project, and
depending upon the nature of such impacts, compensatory mitigation credits may be used for
replacement. The criteria for determining potential indirect impacts to wetlands are discussed in
Section 17.0. If indirectly impacted wetlands require compensatory mitigation, the acreage will
be calculated by community type and provided in annual monitoring reports.

The excess wetland mitigation credits proposed are expected to be available to compensate for
potential indirect wetland impacts. If necessary in the future, PolyMet will follow the general
planning methods described in Section 16.2 and below to identify, plan, and receive the USACE
and MDNR approval of mitigation plans to develop additional mitigation credits.

If additional credits will be needed, PolyMet will search for wetland mitigation sites, first within
the Project watershed and BSA #1 and if no practicable opportunities are identified, then within
other neighboring BSAs to identify that additional credits are available. Specifically, PolyMet
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will first evaluate opportunities in the Meadowlands and Floodwood area on field sites along
with opportunities to preserve large areas of threatened, high quality wetland habitat in BSA #1.
If credits cannot be developed in those areas, additional wetland restoration sites will be
evaluated according to the appropriate criteria and polies of the USACE and the WCA.
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17.0 Wetland Monitoring Plan for Potential Indirect Wetland Impacts

As discussed in section 16.3, wetland monitoring is being conducted at the NorthMet Site to
provide baseline data to use in identifying potential indirect impacts to wetlands caused by
mining activities. Monitoring is currently being conducted within all wetlands containing a
potential indirect wetland impact factor rating of 35 and a sampling of those wetlands with factor
ratings of 1-2 as shown in Large Figure 9 through Large Figure 11 and described in Section 11.5.
To determine if indirect impacts occur, hydrology, vegetation, and wetland boundaries will be
monitored, documented, and compared with baseline monitoring and reference wetlands. A total
of 56 monitoring wells and five reference wells have been installed to collect baseline hydrology
data and to document potential indirect wetland impacts. The monitoring protocol is provided in
Attachment F and described below, will continue for the life of the Project, though portions of
the monitoring design may be altered to improve the design or to eliminate unnecessary data
collection.

17.1  Pre-Project Wetland Hydrology Monitoring Sites

Pre-Project hydrology monitoring of wetlands and groundwater within and surrounding the
proposed mine has been conducted since 2005 at well locations approved by the USACE and
MDNR. Hydrology data collected from 2005-2009 are presented in reports submitted to the
USACE and the MDNR (Reference (50), Reference (51), Reference (52)). During 2008 through
2011, there were 21 locations monitored for hydrology (Large Figure 17 and Large Figure 18;
Reference (50)). During 2012-2016, there were 61 locations monitored for hydrology

(Large Figure 17, Large Figure 18, and Large Figure 19). Baseline vegetation pre-project
monitoring was completed in 2015 in the wetlands that are current monitored for hydrology. The
hydrology monitoring and vegetation monitoring protocols are described in Attachment F. Pre-
Project monitoring did not include collection wetland boundaries other than what was completed
in the wetland delineation and baseline wetland type evaluation (Reference (18) and

Reference (23)) and in other unrelated studies.

The primary objectives of the Pre-Project wetland hydrology monitoring study since 2005 have
been to:

e (Qain a better understanding of the wetland hydrology at the Project site, i.e., defining
whether specific wetlands are recharging the surficial deposits aquifer or are discharging
to surface waters

e collect baseline hydrology data that could be used to assess the effect of the Project on
wetland hydrology

e review the data collected in the hydrogeologic study along with the wetland hydrology
data to determine whether specific wetlands have perched water tables or are in direct
hydrologic connection with the surficial deposits aquifer
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e determine the potential for indirect wetland impacts resulting from the Project

The Pre-Project monitoring locations will be utilized for future monitoring during mining
activities. At the Mine Site, four existing monitoring wells were removed (Wells 3, 17, 18, and
19; Large Figure 17 and Large Figure 18) because they are either located within areas of direct
project impacts.

The pre-project wetland hydrology monitoring study from 2005-2016 has primarily followed the
protocols described in the June 24, 2005 Wetland Hydrology Study Plan (Reference (53)), the
May 13, 2008 Addendum to Wetland Hydrology Monitoring Plan (Reference (54)), and the April
12, 2010 Addendum to Wetland Hydrology Monitoring Plan (Reference (55)), and

Attachment F). Monitoring of the wells started in 2005 and will continue throughout the Project
in accordance with the plans (Reference (53), Reference (54), and Reference (55)), and
Attachment F).

Monitoring wells include either a recording well with an automatic water level data recorder or a
manual well for manual data collection, which were often paired with recording wells. The
manual well data were used to validate the general trends of the recording well data. Manual well
data were collected twice per month in 2007 and once per month in 2008, 2009, and 2010.
Electronic well data were collected every 2 to 4 hours from 2007 through 2010. Starting in 2008,
all monitoring locations were instrumented with recording wells so water levels could be
recorded every 2 to 4 hours during the growing season. The monitoring wells were typically
installed to a depth of 2 to 5 feet below the ground surface; additional details on installation are
provided in the monitoring plans (Reference (53), Reference (54), and Reference (55)) and in the
monitoring reports (Reference (50), Reference (51), and Reference (52)).

17.2  Wetland Hydrology Monitoring Sites Installed in 2014

In 2014, hydrology monitoring wells were installed at 33 additional monitoring locations that
were identified as having the potential for indirect wetland impacts using the potential wetland
impact factor rating (from 0-6) in the potential indirect wetland impact analysis discussed in
Section 11.5 of this document and Section 5.2.3 of Reference (2).

At the Mine Site, hydrology monitoring wells were installed in 2014 at 24 monitoring locations
(Wells 25 through 48; Large Figure 9 and Large Figure 17). These additional wells are located
within all wetlands that have impact factor ratings of 2, 3 or 4 near the Project features and many
wetlands with impact factor ratings of 1 that are located throughout the Mine Site.

Within the FTB area, hydrology monitoring wells were installed in 2014 at six monitoring
locations (Wells TB9 through TB14; Large Figure 10 and Large Figure 18). The monitoring
wells were installed within all wetlands with impact factor ratings of 3 and a sampling of
wetlands with impact factor ratings of 1 and 2 located throughout the areas of potential indirect
wetland impacts. The monitoring locations include a variety of wetland community types and
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occur throughout all areas of potential indirect impact factors (Large Figure 10 and
Large Figure 18).

Within the Transportation and Utility Corridors, hydrology monitoring wells were installed in
2014 at three monitoring locations (Wells 41 through 43; Large Figure 11 and Large Figure 19)
within wetlands that have impact factor ratings of 1.

Shallow water table monitoring wells were installed in 2014 at each of the wetland monitoring
locations depicted in Large Figure 17, Large Figure 18, and Large Figure 19. Each monitoring
location has one recording well; if any wells are damaged, those will be replaced as soon as
practical to maintain data continuity.

Hydrologic monitoring will continue at the monitoring locations and at reference wetland
locations every year throughout the growing season for the life of the mine operation. If it is
determined that certain wells are not providing useful information, the monitoring may be
modified with the concurrence of the USACE and MDNR. Monitoring wells will be installed
following well installation methods described in the Technical Standard for Water-Table
Monitoring of Potential Wetland Sites (Reference (56)).

17.3 Reference Wetland Hydrology Monitoring Sites

Pre-project monitoring locations include five reference wetlands approved by the USACE and
MDNR to document the natural hydrologic fluctuations in wetlands that will not be affected by
the Project. The reference wetland data will be used to facilitate interpretation of the Project
hydrologic data. Within the Mine Site, hydrology monitoring wells were installed in 2008 and
2014 in reference wetlands (Large Figure 17, Large Figure 19). Within the FTB area, hydrology
monitoring wells were installed in 2010 and 2014 in reference wetlands (Large Figure 10).

17.4  Wetland Vegetation Monitoring

In February 2016, a comprehensive monitoring plan for the Project was developed

(Attachment F) that describes the monitoring plan for potential indirect wetland impacts, and
incorporated the vegetation and hydrology monitoring plans. Pre-project baseline vegetation
monitoring was conducted in June 2015 adjacent to each of the 61 hydrology monitoring wells at
the Mine Site, Tailings Basin, and reference wetlands. The vegetation monitoring plots are 10-
meters by 10-meters in non-forested communities and 20-meters by 20-meters in forested and
shrub-dominated communities. Vegetation monitoring plots were located with a hand held GPS
unit with sub-foot horizontal accuracy. The plots were located at all monitoring locations,
including reference wetlands.

Vegetation monitoring will be conducted every five years by a qualified ecologist or botanist. A
vegetation inventory will be conducted within each permanent vegetation monitoring plot during
June or July, when most plant species will be identifiable. At least 90% of the plant taxa will be
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inventoried and the percent cover estimated within each plot. All vascular plants occurring
within the plots will be identified at least to genus level and preferably to species.

Baseline vegetation data will be used to document potential shifts in vegetation that are
inconsistent with changes documented in the reference wetlands.

17.5 Wetland Boundary Monitoring

Wetland boundaries throughout the Project area, including areas of potential indirect wetland
impacts, were delineated between 2005 and 2012 and were approved by the USACE and MDNR
in 2012. As described in Reference (57) and Attachment F, portions of the monitored wetlands
will be reviewed every five years concurrent with the vegetation monitoring to evaluate potential
changes in wetland boundaries. Wetland boundaries will be field-delineated and located using a
GPS with sub-foot horizontal accuracy. The field-based delineation will map at least 25% of the
wetland boundary at each of the wetlands with monitoring locations (Large Figure 17,

Large Figure 18, and Large Figure 19). The boundaries will be mapped on a rotating basis to
include 25% of the wetland boundary every 5 years, including some overlap every 10 years. A
transect composed of at least two wetland delineation sample points will be completed along a
sections of the boundary reviewed in each of the monitored wetlands.

The delineation data will be compiled to map the boundary of each of the wetlands with
monitoring locations. Based on the portion of the wetland that is delineated, the whole wetland
boundary will be mapped using desktop review of current aerial photography, topography
(LIDAR or site-specific data), and hydrology monitoring data. The results will be reported to the
USACE and MDNR at the end of each year of monitoring.

17.6  Impact Criteria

The hydrology, vegetation, and wetland boundary monitoring data collected as part of this
monitoring program will be evaluated to determine if adverse, indirect wetland impacts occur as
a result of the Project. Criteria that may indicate an adverse, potential indirect wetland impact are
outlined in Attachment F and are based on the following threshold levels:

e A 50% reduction of the baseline wetland hydrology hydroperiod. Antecedent
precipitation and reference wetland hydrology will be considered in the evaluation of
wetland hydrology hydroperiod. The hydroperiod of a wetland is equal to the length of
time and portion of the year the wetland holds ponded water or saturation within 12
inches of the soil surface. This period of time generally varies from year-to-year based on
climatic conditions. Therefore, the judgment of surpassing this threshold will be
evaluated considering the baseline pre-project monitoring data for each wetland
conducted from 2005-2015.

e A change in vegetation species and/or cover, inconsistent with vegetation changes in the
reference wetlands, such as: a 25% change in species richness; a 25% change in living
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tree cover; appearance of non-native invasive species where none were previously
recorded, or a 25% increase in non-native invasive cover or number of species where
non-native invasive species were previously recorded; or a 25% reduction of native
hydrophytes. Other factors may contribute to changes in vegetation (disturbances or
species introductions) that may be unrelated to changes in wetland hydrology or the
nearby Project; such factors would be considered, if appropriate.

e Loss of wetland area (as defined by the wetland boundary determination) that is
inconsistent with wetland area loss at reference wetlands.

These criteria will be evaluated with consideration of the Project activities and likelihood that
such Project activities are responsible for the changes. Should adverse, indirect wetland impacts
be identified during the monitoring program, an estimation of such impacts will be included in
the monitoring report in the year that they are first detected. The data for hydrology, vegetation,
and wetland boundary monitoring will be compiled in a report, including methods, results, and
evaluation of potential adverse indirect wetland impacts, which will be submitted to the USACE
and MDNR by the end of each monitoring year.

17.7 Indirect Impact Mitigation

If indirect wetland impacts, based on the criteria of Section 17.6, occur, PolyMet will work with
the USACE and MDNR to respond, which may include the option to provide compensatory
mitigation for any documented indirect impacts. Compensatory mitigation would be based on the
St. Paul District USACE Policy for wetland mitigation (Reference (44)) and as described in
Section 16.3 for the USACE and the MDNR. Compensatory loss of wetland area may be
mitigated in accordance with the mitigation ratios of direct wetland impacts described in

Section 15.0. Partial drainage or other changes to the wetlands, that do not result in the wetland
loss but are above the threshold levels established in Section 17.6, may be mitigated at a lower
ratio depending on the extent and degree of the changes to wetland function. The minimum ratio
of mitigation credit to impact would be 0.25:1.

17.8 Adaptive Plan

An adaptive approach will be used to evaluate the most effective monitoring strategy for
potential indirect effects. The monitoring plan will be updated annually based on results from the
previous year. The monitoring plan criteria will be included in the Wetland Management Plan,
which will contain all criteria and permit conditions. If indirect impacts are observed, additional
monitoring may be developed to focus in those areas and/or to focus on a specific impact factor.
Additional monitoring may include new monitoring locations in other wetlands and more
detailed delineation and vegetation data collection.

The adaptive monitoring plan will be incorporated in two phases. Phase | of the adaptive
monitoring plan will be broad-based monitoring to identify changes to wetlands or changes that
may affect wetlands or surface waters. Phase I monitoring may be implemented to provide a
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more detailed assessment in a given area to analyze a potential impact factor. If necessary, the
Phase Il monitoring will be designed and implemented as needed to address the changes
identified in Phase | monitoring. Phase 11 will be used to determine the need for additional
mitigation or to develop a plan to control the changes identified in Phase | and minimize future
impacts to wetlands.

17.9 Reporting

Monitoring data will be submitted to the USACE and MDNR annually for the life of the mine.
Hydrology data will be presented every year to show monitoring locations, hydrographs, and
analysis of wetland hydrologic conditions in the context of precipitation conditions. VVegetation
and wetland boundary data will be presented every five years and will be used to determine the
acreage of impacts and potential indirect impacts that are not evident based on hydrologic data.
Indirect impacts will be assessed in the annual reports to the extent possible. Acreage of indirect
impacts will be determined, if any, and will be used to determine the requirements for wetland
mitigation credits, if such credits are needed. If compensatory mitigation is necessary, credits
will be proposed in the annual report as described in Section 15.0.
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Large Table 1

Summary of Wetlands

Total Wetland Area

Wetland Dominant Circular | within the Project Area Direct Wetland Fragmentation Remaining Wetland Dominant Eggers and Type of
Project Area(1.2 ID 39 Community (acres) Impacts (acres) Impacts (acres) Area (acres) Reed Wetland Community | Wetland Quality Impact®
Mine Site 1 3 0.42 0.00 0.00 0.42 Shallow marsh Moderate
Mine Site 3 3 0.35 0.00 0.00 0.35 Shallow marsh Moderate
Mine Site 5 2 0.61 0.61 0.00 0.00 Wet meadow High F
Mine Site 6 3 0.62 0.00 0.00 0.62 Shallow marsh Moderate
Mine Site 7 2 0.07 0.00 0.00 0.07 Wet meadow Moderate
Mine Site 8 2 6.80 6.80 0.00 0.00 Sedge meadow Moderate F.E
Mine Site 9 3 1.80 0.07 0.00 1.73 Shallow marsh High F
Mine Site 10 2 1.17 0.00 0.00 1.17 Sedge meadow High
Mine Site 11 8 8.88 0.00 0.00 8.88 Coniferous bog High
Mine Site 12 6 0.13 0.00 0.00 0.13 Alder thicket High
Mine Site 13 4 5.03 0.09 0.00 4.94 Deep marsh High F
Mine Site 14 2 0.33 0.33 0.00 0.00 Wet meadow High F
Mine Site 16 3 0.31 0.00 0.00 0.31 Shallow marsh High
Mine Site 18 3 18.90 18.90 0.00 0.00 Shallow marsh High
Mine Site 19 3 1.68 0.05 0.00 1.63 Shallow marsh High
Mine Site 20 2 17.06 16.96 0.10 0.00 Sedge meadow High E, Fr
Mine Site 22 3 1.43 0.00 0.00 1.43 Shallow marsh High
Mine Site 22A 7 0.89 0.00 0.00 0.89 Coniferous swamp High
Mine Site 24 6 0.80 0.39 0.00 0.41 Alder thicket High E
Mine Site 25 8 1.95 0.00 0.00 1.95 Coniferous bog High
Mine Site 27 8 1.07 1.07 0.00 0.00 Coniferous swamp Moderate E
Mine Site 29 3 12.02 0.00 0.00 12.02 Shallow marsh High
Mine Site 32 8 73.36 70.99 2.37 0.00 Coniferous bog High F.E, Fr
Mine Site 33A 6 18.46 5.77 0.00 12.69 Alder thicket High E
Mine Site 33B 7 4.56 0.00 0.00 4.56 Coniferous swamp High
Mine Site 37 6 2.39 2.39 0.00 0.00 Shrub-carr High F
Mine Site 43 6 8.29 7.26 0.00 1.03 Alder thicket High F
Mine Site 44 6 3.27 1.99 0.00 1.28 Alder thicket High E
Mine Site 45 6 37.55 28.83 3.58 5.14 Alder thicket High F.E, Fr
Mine Site 47 8 0.54 0.54 0.00 0.00 Open bog High F
Mine Site 48 8 89.16 27.80 1.86 59.50 Coniferous bog High F.E, Fr




Total Wetland Area

Wetland Dominant Circular | within the Project Area Direct Wetland Fragmentation Remaining Wetland Dominant Eggers and Type of
Project Area(®? ID 39 Community (acres) Impacts (acres) Impacts (acres) Area (acres) Reed Wetland Community | Wetland Quality Impact®
Mine Site 48A 7 2.65 2.21 0.00 0.44 Coniferous swamp High F
Mine Site 51 6 7.47 7.45 0.02 0.00 Alder thicket High F, Fr
Mine Site 52 6 3.88 3.88 <0.01 0.00 Alder thicket High F.E, Fr
Mine Site 53 6 18.59 0.00 0.00 18.59 Alder thicket High
Mine Site 53A 7 2.35 0.00 0.00 2.35 Coniferous swamp High
Mine Site 53B 7 0.43 0.00 0.00 0.43 Coniferous swamp High
Mine Site 53C 7 2.88 0.00 0.00 2.88 Coniferous swamp High
Mine Site 54 7 4.11 0.00 0.00 4.11 Coniferous swamp High
Mine Site 54C 6 0.74 0.00 0.00 0.74 Alder thicket High
Mine Site 55 6 3.91 3.85 0.06 0.00 Alder thicket High F.E, Fr
Mine Site 56 8 2.79 2.79 0.00 0.00 Open bog High E
Mine Site 57 7 78.06 50.49 1.41 26.16 Coniferous swamp High F.E, Fr
Mine Site 58 6 34.58 0.00 0.00 34.58 Alder thicket High
Mine Site 60 6 6.71 6.71 0.00 0.00 Alder thicket High F
Mine Site 61 7 0.45 0.00 0.00 0.45 Coniferous swamp High
Mine Site 62 8 12.13 0.00 0.00 12.13 Coniferous bog High
Mine Site 64 7 0.31 0.00 0.00 0.31 Hardwood swamp High
Mine Site 68 7 23.81 10.89 0.09 12.83 Coniferous swamp High F.E, Fr
Mine Site 72 7 1.39 0.00 0.00 1.39 Coniferous swamp High
Mine Site 74 7 6.12 6.12 0.00 0.00 Hardwood swamp High E
Mine Site 76 8 3.92 2.21 0.00 1.71 Coniferous bog High E
Mine Site 77 8 13.01 0.92 <0.01 12.09 Coniferous bog High F.E, Fr
Mine Site 78 8 1.75 1.75 0.00 0.00 Coniferous bog High F
Mine Site 79 8 2.39 0.00 0.00 2.39 Coniferous bog High
Mine Site 80 8 0.29 0.22 0.08 0.00 Coniferous bog High F, Fr
Mine Site 81 7 1.68 1.44 0.24 0.00 Coniferous swamp High F.E, Fr
Mine Site 82 8 62.40 60.77 1.63 0.00 Coniferous bog High F.E, Fr
Mine Site 83 8 3.99 0.00 0.00 3.99 Open bog High
Mine Site 84 8 1.33 0.00 0.00 1.33 Coniferous bog High
Mine Site 85 8 1.41 1.41 0.00 0.00 Coniferous bog High E
Mine Site 86 8 2.47 2.46 0.01 0.00 Coniferous bog High F, Fr
Mine Site 88 8 5.58 5.02 0.00 0.56 Coniferous bog High F




Total Wetland Area

Wetland Dominant Circular | within the Project Area Direct Wetland Fragmentation Remaining Wetland Dominant Eggers and Type of
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Mine Site 90 8 176.08 34.22 0.00 141.86 Coniferous bog High F.E
Mine Site 90A 8 7.91 1.20 0.00 6.71 Open bog High F
Mine Site 95 8 2.54 2.54 0.00 0.00 Coniferous swamp High E
Mine Site 96 8 17.30 13.14 0.00 4.16 Coniferous bog High F.E
Mine Site 97 8 4.46 2.57 1.89 0.00 Coniferous bog High F.E, Fr
Mine Site 98 8 15.50 15.07 0.42 0.00 Coniferous bog High F.E, Fr
Mine Site 99 8 1.40 0.49 0.00 0.91 Coniferous bog High F.E
Mine Site 100 8 176.19 102.96 3.44 69.79 Coniferous bog High F.E, Fr
Mine Site 100A 6 1.66 1.66 0.00 0.00 Alder thicket High F
Mine Site 101 8 14.21 11.73 0.08 2.40 Coniferous bog High F.E, Fr
Mine Site 103 8 118.84 109.97 8.86 0.00 Coniferous bog High F.E, Fr
Mine Site 104 8 3.57 3.47 0.10 0.00 Coniferous bog High F, Fr
Mine Site 105 8 15.48 0.00 0.00 15.48 Coniferous bog High
Mine Site 107 8 40.92 31.63 0.10 9.19 Coniferous bog High F.E, Fr
Mine Site 107A 7 1.74 1.69 0.05 0.00 Coniferous swamp High F.E, Fr
Mine Site 107B 3 4.51 2.89 0.00 1.62 Shallow marsh High F.E
Mine Site 107C 6 27.60 27.60 0.00 0.00 Alder thicket High E
Mine Site 114 8 0.73 0.73 0.00 0.00 Coniferous bog High F
Mine Site 120 3 0.58 0.12 0.00 0.46 Shallow marsh Moderate E
Mine Site 200 7 6.36 6.36 0.00 0.00 Hardwood swamp High F
Mine Site 201 2 13.49 13.49 0.00 0.00 Wet meadow High F
Mine Site 202 8 3.11 3.11 0.00 0.00 Open bog High F
Mine Site 552 8 8.72 8.72 0.00 0.00 Coniferous bog High F
Mine Site 567 3 1.40 1.40 0.00 0.00 Shallow marsh High F
MINE SITE SUBTOTAL 87 1297.78 758.19 26.39 513.19 7/33/&70332%
Railroad Connection Corridor 1038 7 0.07 0.07 0.00 0.00 Coniferous swamp High F
Railroad Connection Corridor R-3 6 0.10 0.10 0.00 0.00 Shrub-carr High F
Railroad Connection Corridor R-4 6 0.20 0.20 0.00 0.00 Alder thicket High F
Railroad Connection Corridor R-5 3 0.07 0.07 0.00 0.00 Shallow marsh High F
Eglll?_lgnglgR (;CL)JIEISI'T'E)?I'ELO N 4 0.44 0.44 0.00 0.00 4/4 High
Dunka Road and Utility Corridor 22B 3 0.34 0.34 0.00 0.00 Shallow marsh High F




Total Wetland Area
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Dunka Road and Utility Corridor 22C 6 0.38 0.38 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 54A 7 0.60 0.60 0.00 0.00 Coniferous swamp High F
Dunka Road and Utility Corridor 54B 6 0.13 0.13 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 54D 7 0.09 0.09 0.00 0.00 Coniferous swamp High F
Dunka Road and Utility Corridor 390 6 0.41 0.41 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 392 6 0.14 0.14 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 394 7 0.64 0.64 0.00 0.00 Coniferous swamp High F
Dunka Road and Utility Corridor 395 7 0.01 0.01 0.00 0.00 Coniferous swamp High F
Dunka Road and Utility Corridor 396 6 0.65 0.65 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 400 8 0.14 0.14 0.00 0.00 Coniferous bog High F
Dunka Road and Utility Corridor 553 7 0.09 0.09 0.00 0.00 Coniferous swamp High F
Dunka Road and Utility Corridor 554 7 0.11 0.11 0.00 0.00 Coniferous swamp High F
Dunka Road and Utility Corridor 569 6 0.68 0.68 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 716 6 0.02 0.02 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 814 8 0.75 0.75 0.00 0.00 Coniferous bog High F
Dunka Road and Utility Corridor 862 6 0.78 0.78 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 1034 6 0.02 0.02 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 1035 6 0.16 0.16 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor 1124 6 0.44 0.44 0.00 0.00 Alder thicket High F
Dunka Road and Utility Corridor R-7 3 0.18 0.18 0.00 0.00 Shallow marsh High F
ggg;ﬁDggAsDUé\?ngiPLlTY 21 6.76 6.76 0.00 0.00 21/21 High
FTB 251 6 1.43 1.43 0.00 0.00 Alder thicket Moderate C
FTB 272 4 1.11 1.10 0.01 0.00 Deep marsh Low C, Fr
FTB 278 6 1.04 0.23 0.00 0.81 Alder thicket Low C
FTB 279 6 4.84 3.33 <0.01 151 Alder thicket Low C, Fr
FTB 282 3 14.25 7.42 0.00 6.83 Shallow marsh Moderate C
FTB 284 6 2.92 251 0.00 0.41 Alder thicket Low C
FTB 290 7 0.48 0.22 0.02 0.24 Coniferous swamp Moderate F.E, Fr
FTB 292 4 1.71 1.29 0.00 0.42 Deep marsh Low C
FTB 307 3 0.78 0.77 <0.01 0.00 Shallow marsh Low C, Fr
FTB 308 4 7.17 1.95 0.00 5.22 Deep marsh Low C
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FTB 309 2 0.02 0.02 0.00 0.00 Wet meadow Low C
FTB 312 6 1.98 1.33 0.00 0.65 Shrub-carr Low C
FTB 314 3 24.87 5.70 0.00 19.17 Shallow marsh Low C
FTB 573 3 0.12 0.00 0.00 0.12 Shallow marsh Low
FTB 582 4 27.49 8.11 0.00 19.38 Deep marsh Low C
FTB 585 6 1.58 0.00 0.00 1.58 Alder thicket Low
FTB 586 4 1.89 1.53 0.00 0.36 Deep marsh Low C
FTB 587 3 0.97 0.17 0.00 0.80 Shallow marsh Low C
FTB 590 3 5.43 5.38 0.00 0.05 Shallow marsh Low C
FTB 591 4 2.71 0.70 0.00 2.01 Deep marsh Low C
FTB 593 4 9.80 8.47 0.15 1.18 Deep marsh Low C, Fr
FTB 594 4 0.06 0.00 0.00 0.06 Deep marsh Low
FTB 595 4 2.14 1.09 0.01 1.04 Deep marsh Low F, Fr
FTB 811 7 0.20 0.20 0.00 0.00 Coniferous swamp Low C
FTB 968 7 13.76 10.27 0.00 3.49 Coniferous swamp Low C
FTB 1027 6 0.20 0.00 0.00 0.20 Alder thicket Moderate
FTB 1125 2 0.07 0.07 0.00 0.00 Sedge meadow Low
FTB 1126 7 0.69 0.69 0.00 0.00 Hardwood swamp Low
FTB 1134 3 14.45 8.71 0.04 5.70 Shallow marsh Low C, Fr
FTB 1135 4 0.51 0.00 0.00 0.51 Deep marsh Low
FTB 1139 3 20.25 2.54 0.00 17.71 Shallow marsh Low C
FTB 1155 3 0.55 0.41 0.15 0.00 Shallow marsh Low C, Fr
FTB 1156 3 15.07 11.08 0.06 3.35 Shallow marsh Low C, Fr
FTB 1159 3 0.05 0.00 0.05 0.00 Shallow marsh Low Fr
FTB 1160 5 0.85 0.00 0.00 0.85 Deep water Low
FTB 1176 7 0.34 0.00 0.00 0.34 Hardwood Swamp Moderate
FTB P10 6 0.34 0.00 0.00 0.34 Alder thicket Low
FTB T1 4 1.93 0.11 0.00 1.82 Deep marsh Low F
FTB T2 4 0.90 0.90 0.00 0.00 Deep marsh Low F
FTB T3 2 0.09 0.09 0.00 0.00 Wet meadow Low F
FTB T4 2 1.02 1.02 0.00 0.00 Wet meadow Low F
FTB T5 2 0.24 0.24 0.00 0.00 Wet meadow Low F
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FTB T6 6 0.07 0.07 0.00 0.00 Shrub-carr Low F
FTB T7 3 0.92 0.92 0.00 0.00 Shallow marsh Low F
FTB T8 2 0.03 0.01 0.00 0.02 Wet meadow Low F
FTB T10 4 1.48 1.48 0.00 0.00 Deep marsh Low F
FTB T11 4 0.95 0.95 0.00 0.00 Deep marsh Low F
FTB T12 3 0.39 0.39 0.00 0.00 Shallow marsh Low F
FTB T13 4 1.05 0.97 0.00 0.08 Deep marsh Low F
FTB T13A 4 0.16 0.16 0 0 Deep marsh Low F
FTB T14 4 45.20 45.20 0.00 0.00 Deep marsh Low E
FTB T15 3 1.70 1.70 0.00 0.00 Shallow marsh Low F
FTB SUBTOTAL 52 238.25 140.93 0.49 96.25 S Zilgﬂzofg\r,?te
HRF 1155 3 35.45 6.89 0.00 28.56 Shallow marsh Low F
HRF 1159 3 0.62 0.62 0.00 0.00 Shallow marsh Low F
HRF SUBTOTAL 2 36.07 7.51 0.00 28.56 2/2 Low
Colby Lake Water Pipeline Corridor P1 4 0.23 0.00 0.00 0.23 Deep marsh Low
Colby Lake Water Pipeline Corridor P2 6 0.03 0.00 0.00 0.03 Shrub-carr Low
Colby Lake Water Pipeline Corridor P3 3 0.25 0.00 0.00 0.25 Shallow marsh Low
Colby Lake Water Pipeline Corridor P4 6 1.28 0.00 0.00 1.28 Shrub-carr Low
Colby Lake Water Pipeline Corridor P5-1 4 0.77 0.00 0.00 0.77 Deep marsh Low
Colby Lake Water Pipeline Corridor P5-2 3 0.14 0.00 0.00 0.14 Shallow marsh Low
Colby Lake Water Pipeline Corridor P6 3 0.18 0.00 0.00 0.18 Shallow marsh Low
Colby Lake Water Pipeline Corridor P7-1 3 0.11 0.00 0.00 0.11 Shallow marsh Low
Colby Lake Water Pipeline Corridor P7-2 3 1.90 0.00 0.00 1.90 Shallow marsh Low
Colby Lake Water Pipeline Corridor P8 2 0.07 0.00 0.00 0.07 Wet meadow Low
Colby Lake Water Pipeline Corridor P9 2 1.28 0.00 0.00 1.28 Wet meadow Low
Colby Lake Water Pipeline Corridor P10 6 0.41 0.00 0.00 0.41 Alder thicket Low
Colby Lake Water Pipeline Corridor P11 6 0.03 0.00 0.00 0.03 Shrub-carr Low
Colby Lake Water Pipeline Corridor P12 6 0.31 0.00 0.00 0.31 Shrub-carr Moderate
COLBY LAKE WATER PIPELINE 14 6.99 0.00 0.00 6.99 1/14 Moderate

CORRIDOR SUBTOTAL

13/14 Low
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105/180 High
PROJECT TOTAL 180 1,586.29 913.84 26.88 644.99 13/180 Moderate

62/180 Low

(1) The Project areas include the Mine Site, Railroad Connection Corridor, Dunka Road and Utility Corridor, Flotation Tailings Basin (FTB), Hydrometallurgical Residue Facilty (HRF), and Colby Lake Water Pipeline Corridor.
(2) Al wetlands are located in St. Louis County, Major Watershed #3 — St. Louis County, and Bank Service Area (BSA) #1.
(3) The duration of all wetland impacts are permanent. The types of w etland impacts include excavation (E), fill (F), fragmentation (Fr), and containment system (C).




Large Table 2

Summary of Wetland Impacts®

Circular 39 Wetland

Classification 1 2 2 3 4 5 6 6 7 7 8 8
Eggers and Reed Seasonally [ Fresh (Wet) Sedge Shallow Deep Shallow, Shrub- Alder Hardwood Coniferous Open Coniferous
Project Area Wetland Community Flooded Meadow Meadow Marsh Marsh | Open Water Carr Thicket Swamp Swamp Bog Bog Deepwater | Total
Direct Impact (acres) 0.00 14.43 23.76 23.43 0.09 0.00 2.39 95.39 12.48 70.33 7.64 508.25 0.00 758.20
Mine Site Fragmented (acres) 0.00 0.00 0.10 0.00 0.00 0.00 0.00 3.66 0.00 1.79 0.00 20.84 0.00 26.39
# of impacted wetlands 0 3 2 6 1 0 1 11 2 7 4 22 0 59
Railroad Direct Impact (acres) 0.00 0.00 0.00 0.07 0.00 0.00 0.10 0.20 0.00 0.07 0.00 0.00 0.00 0.44
Connection Fragmented (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Corridor
# of impacted wetlands 0 0 0 1 0 0 1 1 0 1 0 0 0 4
Direct Impact (acres) 0.00 0.00 0.00 0.52 0.00 0.00 0.00 3.81 0.00 1.54 0.00 0.89 0.00 6.76
B;Iri‘tkyacicr’r‘iigofnd Fragmented (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
# of impacted wetlands 0 0 0 2 0 0 0 11 0 6 0 2 0 21
Direct Impact (acres) 0.00 1.38 0.07 45.19 74.01 0.00 1.40 7.50 0.69 10.69 0.00 0.00 0.00 140.93
FTB Area Fragmented (acres) 0.00 0.00 0.00 0.3 0.17 0.00 0.00 <0.01 0.00 0.02 0.00 0.00 0.00 0.49
# of impacted wetlands 0 5 1 12 15 0 2 4 0 3 0 0 0 43
Direct Impact (acres) 0.00 0.00 0.00 7.51 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7.51
HRF Fragmented (acres) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
# of impacted wetlands 0 0 0 2 0 0 0 0 0 0 0 0 0 2
Total (acres) 0.00 15.81 23.93 77.02 74.27 0.00 3.89 110.56 13.17 84.44 7.64 529.99 0.00 940.72

(1) Wetland impacts include directw etland impacts (913.84 acres) and indirectly fragmented wetlands (26.88 acres).




Large Table 3

Summary of Reduced Aquatic Ecosystem Impacts Based on Draft Alternative Development

Refinement made
from Alternatives
Evaluation

Project Aspects Changed

Environmental Impact Reduced

Mine Site Alternative in
DEIS adopted as part of
Proposed Project and
refined based on
additional drilling and
engineering with Cat 1
Stockpile Groundwater
Containment System

Only Category 1 Stockpile is permanent —
all other stockpiles relocated to East Pit

Three permanent stockpiles eliminated and any
associated impacts will therefore be temporary. Also,
highest sulfur rock backfilled to East Pit and stored
subaqueously.

Move Temporary Category 4 Stockpile to be above
Central Pit and Central Pit rescheduled so that floor of
pit above East Pit backfill during operations

Reduce wetland impacts

Eliminate Category 3 waste rock stockpile by
combining Category 2/3 waste rock and lean ore
stockpiles at the location of the Category 4 and

Category 3 waste rock stockpiles.

Reduce wetland impacts

Revise haul roads to reduce wetland fragmentation

Reduce wetland impacts

All Category 1 waste rock in East Pit or Category 1
Stockpile

Category 1 stockpile can be closed and cover system
construction begin in Year 14 - less water flow through
the pile once cover is constructed

Replace Category 1 liner with Groundwater
Containment System and pump collected water to
WWTF

Capture and treat virtually all water from stockpile

Maximize use of Category 1 rock and overburden for
construction in above liner or below the water table
applications

Any water that contacts these materials will be
captured and treated, or used in an application where
the redox conditions will not change

Minor changes in pit and stockpile footprints due to
updated drilling

Reduce wetland impacts

Category 1 Stockpile
Cover System

ET cover system replaced with membrane cover
system

Minimize long term water flow through the stockpile




Refinement made
from Alternatives
Evaluation

Project Aspects Changed

Environmental Impact Reduced

Project discharge meets wild rice standard

Waste Water Treatment
Facility (WWTF)

Plan for sulfate treatment during operations and
upgrade to Reverse Osmosis (RO) for long term

New Concentrate
Shipping Building near
the Additive Plant with
dewatering by filter
instead of dryer

New dewatering equipment and required concentrate

storage will not fit in existing building; alternate
location evaluated

New building on disturbed ground = no wetland
impacts

Eliminate concerns about liner failure on location that
is still settling and provide a virtually zero leakage

Relocate
Hydrometallurgical
Residue Facility

Move Hydrometallurgical Residue Facility from south
end of Cell 2W to the Emergency Basin

liner system

Capture and treat virtually all groundwater and surface
seepage from FTB

FTB Seepage
Containment System

Vertical wells on north side of FTB replaced by
trench/barrier system on north and west sides

Further reduce seepage

Enhanced FTB Pond
Cover (liner)

Additional bentonite amendment to further reduce
seepage - results in routine overflow in closure

Project discharge meets wild rice standard

Waste Water Treatment
Plant (WWTP)

Pumping of excess water to Partridge River replaced
by RO treatment of excess water also cleans up pond
to allow overflow in closure

Provides a high degree of certainty in achieving water

Adaptive Water
Management Plan
(AWMP)

Formal plan to adaptively manage water in operations,
reclamation, and long term closure via financially
assured fixed and adaptive engineering controls that
relies on mechanical treatment but has the ultimate

quality objectives based on proactive management;
lessens impacts in the long term with low
maintenance non-mechanical treatment

objective of non-mechanical treatment in the long term




Large Table 4 Adjoining Landowners

Owner Name

Mailing Address

Allete Inc.

30 West Superior Street
Duluth, MN 55802

Blandin Paper Company

115 Southwest 1st Street
Grand Rapids, MN 55744

Cliffs Erie LLC

c/o Cliffs Natural Resources, Inc.
200 Public Square, Suite 3100
Cleveland, OH 44114-2315

Cliffs Mining Services Company

4870 Waisanen Road
PO Box 115
Embarrass, MN 55732

Cole, Bill C.

Marjorie A. Contos
129 West Anoka Street

Duluth, MN 55803
or

Marjorie Alison Contos Living Trust
c/o US Bank Duluth-Trust
130 West Superior Street
Duluth, MN 55802

Contos, M Alison et al.

NorthShore Mining Company
James R. Korpi, CEO
10 Outer Drive
Silver Bay, MN 55614

Cyprus Northshore Mining Corporation

115 Southwest 1st Street
Grand Rapids, MN 55744

DuNord Land Company, LLC

William Blundin, Manager
138 East 65" Street
New York, NY 10065

Erickson, William

1328 East 41° Street
Hibbing, MN 55746

Glacier Park Company

1011 Western Avenue
Seattle, WA 98104

Hilden, Teri

6309 Coyote Trail
Lino Lakes, MN 55014

JER Minerals, Inc.

605 West 37" Street
Hibbing, MN 55746

Johnson Minerals, Inc.

Peter J. Johnson, CEO
2214 Birch Point Road
Tower, MN 55790




Owner Name

Mailing Address

Joki, Floyd E.

7607 North Skarp Road
Embarrass, MN 55732

Kainz, Bruce R.

1202 Winton Road
Ely, MN 55731

Lawless, John A. et.al.

7333 Mesaba Road
Embarrass, MN 55732

McLean, C. Russell Jr.

2132 Woodland Avenue
Duluth, MN

Mesabi Mining LLC

6714 Pointe Inverness Way
Fort Wayne, IN 46804

Mesabi Nugget Delaware LLC

Jeff Hansen, Manager
PO Box 235
Hoyt Lakes, MN 55750

Minnesota Power & Light

30 West Superior Street
Duluth, MN 55802

Northshore Mining

James R. Korpi, CEO
10 Outer Drive
Silver Bay, MN 55614

R & R Timber LLP.

Paul Scherer
4734 Byke Road
Embarrass, MN 55732

Robinson Land Trust

c/o Paul Martin
729 Old Stable Place
Walnut Creek, CA 94596

RGGS Land & Minerals Ltd LP

100 Waugh Drive, Suite 400
Houston, TX 77007

Salo, Robert A. et al.

4510 Kenaitze Court
Kenai, Alaska 99611

Skluzacek, Paul D.

PO Box 157
Afton, MN 55001

State of Minnesota

DNR Central Office
500 Lafayette Road
St. Paul, MN 55155-4040

Underland, Aaron M.

5326 Road 50
Aurora, MN 55705

United States Of America

USA, Forest Service
Superior National Forest
8901 Grand Avenue Place
Duluth, MN 55808




Owner Name

Mailing Address

Weinert, Christopher

403 8" Street North
Sauk Rapids, MN 56739

Williams, Dorothy

4604 Heights Drive
Columbia Heights, MN 55421

William J. Todd Jr. Living Trust

1075 Ortman Road
Marquette, Ml 49855

Williams, Richard and Beverly

16 Victoria Drive
Webster, MA 01570

Youngman, David G.

25 Basswood Circle
Babbitt, MN 55706




Large Table 5

Wetland Mitigation Credit Summary™
Poly Met Mining, Inc.

Within Project Watershed Outside Project Watershed™®
: — — - - Total Wetland .| Total Wetland

Zim Sod . Total Aitkin Aitkin Hinckley | Hinckley ' Total Mitigation(l) Credit Mitigation

Wetland Credit Wetland Wetland Wetland Wetland Wetland Credit Wetland Percent )

Mitigation | Percent | Mitigation | Mitigation | Mitigation | Mitigation | Mitigation | Percent | Mitigation (acres) CIEditS

Community / Credit Type (acres) Credits (acres) Credits (acres) Credits Credits

Off-Site Restoration of drained wetland @
Type 2 Fresh (Wet) Meadow 0 0 0 0 0 0 0 0 0.0
Type 2 Sedge Meadow 0 0 0 0 56.17 56.17 56.17 56.17 56.17
Type 3 Shallow Marsh 0 0 21.22 21.22 0 0 21.22 21.22 21.22
Type 4 Deep Marsh 0 0 0 0 0 0 0 0 0
Type 5 Shallow, Open Water 0 0 0 0 0 0 0 0 0
Type 6 Shrub-Carr 0 100% 0 0 0 98.43 98.43 100% 98.43 98.43 100% 98.43
Type 6 Alder Thicket 0 0 0 0 98.44 98.44 98.44 98.44 98.44
Type 7 Hardwood Swamp 0 0 147.95 147.95 7.40 7.40 155.35 155.35 155.35
Type 7 Coniferous Swamp 0 0 544.94 544.94 0 0 544.94 544.94 544.94
Type 8 Open Bog 7.54 7.54 0 0 0 0 0 7.54 7.54
Type 8 Coniferous Bog 443.09 443.09 0 0 0 0 0 443.09 443.09
Off-Site Restoration of partially-drained wetland®
Type 2 Sedge Meadow 0 0 0 0 13.16 6.58 6.58 13.16 6.58
Type 3 Shallow Marsh 0 0 0.30 0.15 0 0 0 0.30 0
Type 7 Coniferous Swamp 0 0 25.15 12.58 0 0 12.58 25.15 12.58
Type 8 Open Bog 2.83 50% 1.42 0 0 0 0 50% 0 2.83 50% 1.42
Type 6 Shrub-Carr 0 0 0 0 62.46 31.23 31.23 62.46 31.23
Type 7 Hardwood Swamp 0 0 73.49 36.75 0.17 0 36.83 73.66 36.83
Type 8 Coniferous Bog 50.45 25.23 0 0 0 0 0 50.45 25.23
Off-Site Site Wetland Creation “
Type 2 Sedge Meadow 0 0 0 0 7.14 5.36 5.36 7.14 5.355
Type 6 Shrub-Carr 0 75% 0 0 0 2.52 1.89 75% 1.89 2.52 75% 1.89
Type 6 Alder Thicket 0 0 0 0 2.52 1.89 1.89 2.52 1.89
Off-Site Site Wetland Restoration that will not receive credit®
Type 3 Shallow Marsh 0 0 14.02 0 0 0 0 14.02 0
Type 7 Hardwood Swamp 0 0 0.02 0 0 0 0 0.02 0
Type 7 Coniferous Swamp 0 0 0.86 0 0 0 0 0.86 0
Off-Site Upland Buffer © 9.78 25% 2.45 64.26 16.07 57.31 14.33 25% 30.39 131.35 25% 32.84
Impact” 0.03 -0.03 0.51 -0.51 0.32 -0.32 0.86 0.86 -0.86
No Credit® 18.12 127.60 10.68 156.40
Upland Buffer Total 9.78 2.45 64.26 16.07 57.31 14.33 - 30.39 131.35 32.84
Wetland Total 503.91 477.24 827.95 763.07 348.41 307.15 1,070.22 1,680.27 1,547.46
Total 531.84 479.69 1,020.32 779.14 416.72 321.48 - 1,100.61 1,968.88 1,580.30

1) Totals may not add exactly due to rounding.
(2) Credits for restoration of completely drained wetlands are worth 100% of the acreage restored based on USACE St. Paul District Policy (Restoration via re-establishment) and the Minnesota WCA Chap. 8420.0526 Subp. 3

(3) Credits for restoration of partially-drained wetlands are worth 50% of the acreage restored based on USACE St. Paul District Policy (Restoration via rehabilitation) and the Minnesota WCA Chap. 8420.0526 Subp. 4

(4) Credits for wetland creation are worth 75% of the acreage created based on USACE St. Paul District Policy (Wetland Creation) and the Minnesota WCA Chap. 8420.0526 Subp. 7 (per Minnesota Statute 103G.2251 modified
August 1, 2011.)

(5) Wetlands will be restored within areas (e.g., Diversion Channel easement) that will not receive credit.

(6) Credits for upland buffers are worth 25% of the acreage of native, noninvasive vegetation established or maintained adjacent to the wetland based on USACE St. Paul District Policy (Preservation) and the Minnesota WCA Chap.
8420.0526 Subp. 1

(7) Negative credits for ditches (wetlands) that are filled within upland buffer which is removed from the credit total.
(8) Areas within a Site without construction including homesteads, building areas, easements, etc.
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Large Table 6

Wetland Mitigation Utilizing USACE Credits”

Poly Met Mining, Inc.

Mitigation Credits Available

NorthMet Project Proposed Direct Wetland Impacts in

No More Than 2 Apply

(Total Credit minus Total Applied Mitigation Credit)

1.2 i
Acres ;c:at(?lljicr:gzdfg? : _ Total Applied | Applied
Non-forested, Non- Bogs, Forested, and Total itiont Incentive for in |ncen'F|ve. for Incent-lve- for Mitigation Mitigation
_ o _ bog, and Low or ! . itigation at _ credits in- credits in- o (6), (D) )
Zim Aitkin | Hinckley Total : . High Quality Impact B Rati kind s Credits Ratio
Medium Quality Base Ratio 21) @ | Acres ase Ratio 25 place advance ©
Wetland or Credit Type (Base Ratio 1.5:1)©® (BaselRatior2=1) T -0.25:1 -0.25:1

Type 2 Fresh (Wet) Meadow 0 0 0 0 1.38 14.43 15.81 30.93 -—- 30.93 1.96
Type 2 Sedge Meadow 0 0 68.11 68.11 6.87 17.05 23.92 44.41 (5.98) 38.43 1.61
Type 3 Shallow Marsh 0 20.86 0 20.86 53.13 23.90 77.03 127.50 (5.22) (5.22) 117.07 1.52
Type 4 Deep Marsh 0 0 0 0 74.20 0.09 74.29 111.48 111.48 1.50
Type 5 Shallow, Open Water 0 0 0 0 0 0 0 0 -—- 0 -—-
Type 6 Shrub-Carr 0 0 131.23 131.23 1.40 2.49 3.89 7.08 (0.97) 6.11 1.57
Type 6 Alder Thicket 0 0 100.33 100.33 7.50 103.09 110.59 217.43 217.43 1.97
Type 7 Hardwood Swamp 0 184.70 7.49 192.18 0.69 12.47 13.16 25.98 (3.29) 22.69 1.72
Type 7 Coniferous Swamp 0 557.52 0 557.52 0 84.43 84.43 168.86 (21.11) --- 147.75 1.75
Type 8 Open Bog 8.96 0 0 8.96 0 7.64 7.64 15.28 15.28 2.00
Type 8 Coniferous Bog 468.29 0 0 468.29 0 529.98 529.98 1,059.96 (117.07) (117.07) 825.82 1.56
Wetland Impact
Wetland Total| 477.24 | 763.07 307.15 | 1,547.46 145.17 795.57 940.74 1,808.90 1,532.97 1.63

Upland Buffer 2.45 16.07 14.33 32.84 —

Total| 479.69 | 779.14 321.48 | 1,580.30 940.74 1,808.90 (153.64) ((1217;%72)) (5.22) 1,532.97

Total Surplus Wetland Mitigation Credits for Project 47.33 1.63

(1) Totals may not add exactly due to rounding.

(2)The total includes fragmentation of wetlands (26.9 acres).

(3) Base ratio 1.5:1 per USACE St. Paul District Policy for wetlands that are not considered High quality or Difficult-to-Replace, which includes forested wetland and bog communities.

(4) Base ratio 2:1 per USACE May 29, 2013 Draft Memorandum for wetlands that are High quality or Difficult-to-Replace, which includes forested wetland and bog communities.

(5) Based on USACE May 29, 2013 Draft Memorandum guidance for in-advance qualification assuming all mitigation will be constructed one full growing season before wetland impacts occur.

(6) Total Applied Mitigation Credits = Total Credits Required for Mitigation at Base Ratio minus Incentive Credits.

(7) Credits applied may include surplus credits from different wetland types.

(8) The ratio of applied credits to project impacts (not including the surplus credits).

(9) Includes 0.5 credit of upland buffer, applied from totals listed above.
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Large Table 7
Wetland Mitigation Utilizing WCA Credits™
Poly Met Mining, Inc.

Mitigation Credits NorthMet Project Credits Additional Total
. ) S L Total
Proposed Direct | Applied for Mitigation Mitigation L
_ Wetland | ¢ ) ) . Mitigation
Zim - _ etland Impacts 1:1 Required Credits Ratio
Wetland or Credit Type

Type 2 Fresh (Wet) Meadow 0 0 0 0 15.81 15.81 7.91 23.72 151
Type 2 Sedge Meadow 0 0 68.11 68.11 23.92 23.92 11.96 35.88 151
Type 3 Shallow Marsh 0 20.86 0 20.86 77.03 77.03 38.52 115.55 151
Type 4 Deep Marsh 0 0 0 0 74.29 74.29 37.15 111.44 151
Type 5 Shallow, Open Water 0 0 0 0 0 0 0 0 151
Type 6 Shrub-Carr 0 0 131.23 131.23 3.89 3.89 1.95 5.84 151
Type 6 Alder Thicket 0 0 100.33 100.33 110.59 110.59 55.30 165.89 151
Type 7 Hardwood Swamp 0 184.70 7.49 192.18 13.16 13.16 6.58 19.74 151
Type 7 Coniferous Swamp 0 557.52 0 557.52 84.43 84.43 42.22 126.65 151
Type 8 Open Bog 8.96 0 0 8.96 7.64 7.64 3.82 11.46 151
Type 8 Coniferous Bog 468.29 0 0 468.29 529.98 529.98 30.85 560.83 1:19

Wetland Total| 477.24 | 763.07 | 307.15 | 1,547.46 940.74 940.74 236.23 1,176.97

Upland Buffer 2.45 16.07 14.33 32.84

Total] 479.69 | 779.14 | 321.48 | 1,580.30 940.74 940.74 236.23 1,176.97
. - Totall Surplqs Wgtland MlFl-gatlon (-Zr.ed|t.s for Prgject 403.33 19516
(Total credits minus 1:1 credits minus additional mitigation required)
Total Wetland Mitigation Credits Used for Project 1,176.97

(1) Totals may not add exactly due to rounding.

(2) The total includes fragmentation of wetlands (26.9 acres).

(3) Additional required for mitigation out of the watershed at Aitkin and Hinckley sites.

(4) Assumes 1:1 replacement for 473.3 acres compensated in-kind and in the watershed and 1.5:1 for the remaining 56.7 acres replaced out of the watershed.

(5) The ratio of applied credits to project impacts (not including the total surplus credits).
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Large Table 8

Summary of Soils in the Mine Site

Soil ELTP

Mapping | Soil ELT/ . Area Percent of Drainage/
Entity Map Unit el e gooilronSnFS) (acres) Project Area | Hydric Status
USFS Upland Shallow 18A° 912.1 30.3% Well drained

16 Loamy Dry
USFS Upii’;ﬂqi“;‘r'fw 18B° 745.9 24.7% Well drained
Lowland
USFS Organic Acid to 24° 887.2 29.4% Poorly drained
Neutral
6
Lowland
USFS Organic Acid to 32° 10.3 <1% Poorly drained
Neutral
USFS 2 "OW'a\r}\‘;'e't'oamy 47" 267.6 8.9% Poorly drained
USES 1 Lowland_ Loamy e 73 <1% Somewh_at
Moist poorly drained
Eveleth-Conic,,
NRCS F35D Aq:g:t'ger%bly N/A 86.4 2.8% Partially hydric
complex
Aquepts, rubbly-
NRCS F166A Tacoosh-Rifle N/A 46.6 1.5% Hydric
complex
Soudan-
NRCS F6B Eaglesnest- N/A 34.7 1.2% Not hydric
Babbit
NRCS F128 Bfg‘gfggg;ﬁ& N/A 12.6 <1% Partially hydric
NRCS | F120A Tacoo;:a;"“‘:ky N/A 5.9 <1% Hydric
Unknown/ Unknown/not
NRCS not mabped N/A 18.2 <1% Unknown
mapped P

#This ELTP is comparable to the Whalsten and Conic NRCS St. Louis County map units
This ELTP is comparable to the Rifle NRCS St. Louis County map unit

“This ELTP is comparable to the Cathro NRCS St. Louis County map unit

“This ELTP is comparable to the Babbitt NRCS St. Louis County map unit




Large Table 9

Summary of Soils in the Plant Site

. : . Area Percent of Hydric
el Ep el Neme (acres) Project Area Status
1050 Tailings basin 3040.0 68.8% Unknown
1003B Udorthents, loamy (cut and fill land) 463.1 10.5% Unknown
F3D Eveleth-Eaglesnest-Conic complex 157.6 3.6% Unknown
FAE Eveleth-Conic, bouldery-Rock outcrop 1523 3.4% Unknown
complex
F12B Eaglesnest-Babbitt complex 118 2.7% Pamglly
hydric
F34A Cathro muck 89.7 2.0% Hydric
F30G Conic, very bouldery-Insula, very 724 1.6% Unknown
bouldery-Rock outcrop complex
F13A Babbitt, bouldery-Aquepts, rubbly, 671 1.5% Pamally
complex hydric
F22F Eveleth-Conic complex 58.3 1.3% Unknown
F35D Eveleth, bouldery-Conic, bouldery- 573 1.3% Pamally
Aquepts, rubbly, complex hydric
F1C Eaglesnest stony loam 42.5 1.0% Not hydric
1021A Rifle soils 37.1 <1% Hydric
F177C Eveleth-Eaglesnest complex 19.9 <1% Pamqlly
hydric
1048 Dumps, iron mine 16.9 <1% Unknown
W Water 8.9 <1% Hydric
F26E Shagawa-Beargrease complex 7.4 <1% Not hydric
F14D Eveleth stony loam 4.8 <1% Not hydric
F11B Eaglesnest stony loam 3.3 <1% Pr?mqlly
ydric
1049 Pits, iron mine 0.1 <1% Unknown
FoB Cloquet loam 0.1 <1% Not hydric




Large Table 10 Summary of Soils in the Transportation and Utility Corridor

: . . Area Percent of Hydric
Sl B Ll el Neme (acres) Project Area Status
F12B Eaglesnest-Babbitt complex, 1 to 8 19.02 17.6 Parnqlly
percent slopes, bouldery hydric
1049 Pits, iron mine 18.59 17.2 Unknown
FoB Eaglesnest-Wahlsten complex 2 to 8 16.57 15.4 Unknown
percent slopes bouldery
1048 Dumps iron mine (mostly rock 13.46 125 Unknown
fragments)
1003B Udorthen'gs loamy cut and fill (mine 985 91 Unknown
iron spoil other disturbed areas)
F13A Babbitt bouldery-Aquepts rubbly 6.88 6.4 Pamally
complex 0 to 3 percent slopes hydric
F14D Eveleth stony loam 8 to 18 percent 593 55 Not hydric
slopes bouldery
F166A Aquepts rubbly-Tacoosh-Rifle 55 51 Hydric
complex 0 to 2 percent slopes
F11B Eaglesnest stony loam 2 to 8 percent 5.8 49 Pamally
slopes bouldery hydric
B147A Tacoosh mucky peat Upham basin 0 3.9 36 Hydric
to 1 percent slopes
B147A Rifle soils Upham basin 0 to 1 percent 17 16 Hydric
slopes
1020A Bowstring and Fluvaquents loamy 0.86 <1% Hydric
frequently flooded
1021A Rifle soils, 0 to 1 percent slopes 0.19 <1% Hydric
B119A Tacoosh mucky peat, 0 to 1 percent 0.05 <1% Hydric

slopes




Large Table 11

Summary of Soils in the Colby Lake Pipeline Corridor

: . . Area Percent of Hydric
Sl B Ll el Neme (acres) Project Area Status
F12B Eaglesnest-Babbitt complex 14.9 29.5% P;l;gﬂ!y
1003B Udorthents, loamy 12.8 25.3% Unknown
1050 Tailings Basin 11.3 22.3% Unknown
F14D Eveleth stony loam 2.8 5.6% Not hydric
FoB Cloquet loam 1.8 3.5% Not hydric
F35D Eveleth, bouldery-Conic, boulder- 14 2 80 Pama_tlly
Aquepts, rubbly, complex hydric
F34A Cathro muck 1.3 2.6% Hydric
F3D Eveleth-Eaglesnest-Conic complex 1.3 2.6% Unknown
1021A Rifle soils 1.0 2.0% Hydric
F32A Merwin peat 0.9 1.8% Hydric
Babbitt, bouldery-Aquepts, rubbly, o Partially
F13A complex 0.8 1.5% hydric
1048 Dumps, iron mine 0.2 <1% Unknown




Large Table 12

Summary of Federal and State Listed Plants

Scientific Name

Common Name

Status

Location

Reference®

Botrychium campestre

Prairie Moonwort

State Special Concern

T59N, R13W, Sec. 13

Barr (2011)

Botrychium michiganese

Michigan Moonwort

RFSS

T59N, R13W, Sec. 2

Johnson-Groh (2004)

T59N, R13W, Sec. 3

Johnson-Groh (2004)

T59N, R13W, Sec. 10

Johnson-Groh (2004)

T59N, R13W, Sec. 11

Johnson-Groh (2004)

T59N, R13W, Sec. 16

Johnson-Groh (2004)

Botrychium pallidum

Pale Moonwort

State Special Concern
RFSS

T59N, R13W, Sec. 10

Johnson-Groh (2004)

T59N, R13W, Sec. 11

Johnson-Groh (2004)

T59N, R13W, Sec. 16

Johnson-Groh (2004)

T59N, R13W, Sec. 17

Barr (2008)

T59N, R13W, Sec. 18

Barr (2008)

T59N, R14W, Sec. 13

Barr (2008)

Botrychium rugulosum

St. Lawrence Grapefern

State Special Concern
RFSS

T59N, R13W, Sec. 1

Barr (2007)

T59N, R13W, Sec. 2

Johnson-Groh
(2004)@

T59N, R13W, Sec. 11

Johnson-Groh
(2004)@




Scientific Name

Common Name

Status

Location

Reference®

Botrychium simplex

Least Grapefern

State Special Concern
RFSS

T59N, R13W, Sec. 1

Walton (2004)

T59N, R13W, Sec. 2

Johnson-Groh (2004)

T59N, R13W, Sec. 3

Johnson-Groh (2004)

T59N, R13W, Sec. 3

Barr (2011)

T59N, R13W, Sec. 10

Johnson-Groh (2004)

T59N, R13W, Sec. 11

Johnson-Groh (2004)

T59N, R13W, Sec. 11

Barr (2011)

T59N, R13W, Sec. 16

Johnson-Groh (2004)

Caltha natans

Floating Marsh Marigold

State Endangered
RFSS

T59N, R13W, Sec. 1

Walton (2004)

T59N, R13W, Sec. 10

Walton (2004)

T59N, R13W, Sec. 11

Walton (2004)

T59N, R13W, Sec. 12

Walton (2004)

Eleocharis nitida

Neat Spike Rush

State Special Concern

T59N, R13W, Sec. 1

Walton (2004)

T59N, R13W, Sec. 9

Barr (2011)

RFSS T59N, R13W, Sec. 11 | Foth Van Dyke(1999)
T59N, R13W, Sec. 11 Walton (2004)
T59N, R13W, Sec. 1 Walton (2004)
Geocaulon lividum False Toadflax RFSS T59N, R13W, Sec. 2 Walton (2004)

T59N, R13W, Sec. 11

Walton (2004)

State Special Concern

Juncus stygius var. americanus Bog Rush RESS T59N, R13W, Sec. 4 Barr (2011)
T59N, R13W, Sec. 1 Walton (2004)
Juncus vaseyi Vasey's Rush RFSS T59N, R13W, Sec. 11 Walton (2004)

T59N, R13W, Sec. 12

Walton (2004)




Scientific Name

Common Name

Status

Location

Reference®

Platanthera clavellata

Club-spur Orchid

State Special Concern
RFSS

TS9N, R13W, Sec. 4

Barr (2011)

State Special Concern

Pyrola minor Small Shinleaf RESS T59N, R13W, Sec. 5 Barr (2011)
T59N, R13W, Sec. 1 Walton (2004)
T59N, R13W, Sec. 2 Walton (2004)
Ranunculus gmelinii Small yellow Water RFSS

Crowfoot

T59N, R13W, Sec. 11

Walton (2004)

T59N, R13W, Sec. 12

Walton (2004)

Ranunculus lapponicus

Lapland Buttercup

State Special Concern

T49N, R12W, Sec. 6

Walton (2004)

T59N, R13W, Sec. 1

Walton (2004)

RFSS
T59N, R13W, Sec. 2 Walton (2004)
T59N, R13W, Sec. 3 Pomroy (2004)
T59N, R13W, Sec. 9 Pomroy (2004)
Scirpus pedicellatus Pedicellate Bulrush RFSS T59N, R13W, Sec. 10 Pomroy (2004)
T59N, R13W, Sec. 13 Pomroy (2004)
T59N, R13W, Sec. 1 Walton (2004)
T59N, R13W, Sec. 2 Walton (2004)
T59N, R13W, Sec. 3 Barr (2011)
T59N, R13W, Sec. 4 Barr (2011)
Sparganium glomeratum Clustered Bur-reed RFSS T59N, R13W, Sec. 9 Pomroy (2004)
T59N, R13W, Sec. 9 Barr (2011)
T59N, R13W, Sec. 10 Pomroy (2004)

T59N, R13W, Sec. 11

Walton (2004)

T59N, R13W, Sec. 16

Pomroy (2004)




Scientific Name Common Name Status Location Reference®

T49N, R12W, Sec. 6 Walton (2004)

. State Special Concern
Torreyochloa pallida Pale Manna Grass pRFSS T59N, R13W, Sec. 1 Walton (2004)
T59N, R13W, Sec. 11 Walton (2004)

(1) References:
Barr Engineering Company. (2008). Results of Sensitive Plant Species Surveys along Dunka Road and Pipeline Route.

Barr Engineering Company. (2011). Summaries of Sensitive Specieis Surveys Conducted by MNRI and Additional Sensitive Species Locations from the MNDNR NHIS
Database.

Barr Engineering Company. (n.d.). Results of Autumn 2007 Field Surveys for Botrychium rugulosum in Proposed Land Exchange Parcels at PolyMet Mine Site. 2007.

Foth and Van Dyke. (1999). Supplemental Site Specific Resource Information. PolyMet Mining Corporation NorthMet 1999 Exploration Project. Report Prepared for PolyMet
Mining.

Groh-Johnson, C. (2004). Botrychium (Moonwort) Rare Plant Surveys for Polymet Project July 2004.
Pomroy, D. a. (2004). 2004 Rare Plant Survey at the PolyMet Mine Site Located in T59N R13W.
Walton, G. (2004). Data Summary: Rare Plant Survey.

(2) Johnson-Groh Botrychium rugulosum plants were documented in one location in the Mine Site (Sections 2 and 11 of Township 59N, Range 13W); however, it is not certain that the
plants identified at either location are Botrychium rugulosum.
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Acronyms, Abbreviations and Units

Acronym /

Abbreviation Stands For
CWA Clean Water Act
DA Department of the Army
FTB Flotation Tailings Basin
IAP Impact Assessment Planning
HRF Hydrometallurgical Residue Facility
LTVSMC LTV Steel Mining Company
MDNR Minnesota Department of Natural Resources
MPCA Minnesota Pollution Control Agency
NADP National Atmospheric Deposition Program
NEPA National Environmental Policy Act
NHIS Natural Heritage Information System
NWI National Wetland Inventory
OSLA Overburden Storage and Laydown Area
OSP Ore Surge Pile
RFSS Regional Forester Sensitive Species
RTH Rail Transfer Hopper
SGCN Species of Greatest Conservation Need
TWP Treated Water Pipeline
USACE U.S. Army Corps of Engineers
USEPA U.S. Environmental Protection Agency
USFS U.S. Forest Service
WCA Wetland Conservation Act
WWTF Waste Water Treatment Facility
WWTP Waste Water Treatment Plant
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Unit Description

ac-ft/yr acre-feet per year
dBA Decibel
gpm gallons per minute
g/cm3 grams per cubic centimeter
g/m?2lyr grams per square meter per year
kg/ha Kilograms per hectare
mg/L milligrams per Liter
mi2 Square miles
Mg/l microgram per Liter
pg/mafyr microgram per square meter per year
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1.0 Introduction

This document presents the wetlands data used by the Wetland Management Plan for the
NorthMet Project (Project). In cases where a supporting document is referenced, a general
description of the supporting document is provided. Information may change during wetland
permitting. Permitting decisions cannot be made until the permitting process.

Note that this document uses slightly different terminology to describe areas near the
processing plant and Tailings Basin than is used in other documents. Whereas the
Supplemental Draft Environmental Impact Statement (SDEIS, Reference (1)) and other
Project documents use the term Plant Site to refer to the entire Project area where the
processing plant and Tailings Basin are located, this document subdivides that area, with
separate analyses of the Plant Site area (where processing facilities are located), the
Hydrometallurgical Residue Facility (HRF) area, and the Flotation Tailings Basin (FTB)
area. Furthermore, this document uses the term FTB to refer to the entire area within the
boundaries of what is termed the Plant Site in the SDEIS, the minus the areas referred to in
this document as the Plant Site and the HRF. This usage is an artifact of the specific way that
the term FTB was used when the original wetland delineations and air modeling was done. It
is maintained in this document to maintain continuity between the wetland data package and
supporting analyses. Large Figure 1 shows the areas of the FTB, Plant Site, and HRF as used
in this document.

1.1 Outline

The outline of this document is:

Section 2.0  Discussion of regulatory basis for wetland management
Section 3.0 Data on wetlands in the vicinity of the Project

Section 4.0  Discussion of the approach to evaluating direct, potential indirect, and
cumulative wetlands impacts due to the Project

Section 5.0  Evaluation of direct, potential indirect, and cumulative wetlands impacts due
to the Project

This document is intended to evolve through the environmental review, permitting,
operating, reclamation, and long-term closure phases of the Project. A Revision History is
included at the end of the document.
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2.0  Regulatory Basis

Wetlands are defined by the U.S. Army Corps of Engineers Wetland Delineation Manual
(Reference (2)) for administration of Section 404 of the Clean Water Act (CWA) and the
Minnesota Wetland Conservation Act (WCA) of 1991 (Minnesota Rules, chapter 8420)

2.1 Section 404 of the Clean Water Act

The U.S. Army Corps of Engineers (USACE) has the authority to issue permits for the
discharge of dredged or fill material into waters of the United States under Section 404 of the
CWA. Because the Project will result in more than minimal adverse impact, the Project will
be reviewed under the Department of the Army (DA) individual permit process. The DA
Section 404 permits must be consistent with state water quality standards. This is determined
through the Section 401 certification process administered by the Minnesota Pollution
Control Agency (MPCA).

The U.S. Environmental Protection Agency (USEPA) reviews and comments on Federal
Environmental Impact Statements pursuant to their authorities and responsibilities under the
National Environmental Policy Act, Section 309 of the Clean Air Act, and Section 404 of the
Clean Water Act. The USEPA has additional authorities under Section 404 of the CWA.
Under Section 404(c) of the CWA, the USEPA has the authority to prohibit, restrict, or deny
the discharge of dredged or fill material at defined sites in waters of the United States
(including wetlands) whenever it determines, after notice and opportunity for public hearing,
that use of such sites for disposal would have an unacceptable adverse impact on one or more
resources, including fisheries, wildlife, municipal water supplies, or recreational areas. The
404(q) Memorandum of Agreement between the USACE and USEPA provides a procedure
considering both agencies’ views on projects including procedures for elevating unresolved
issues to regional and national levels. The 404(q) process is most frequently used by USEPA
when they wish to initiate consultation regarding concerns they may have about the impacts
of a proposed project.

2.2 Section 401 Water Quality Certification

The MPCA has been delegated the authority by the USEPA to issue Section 401 Water
Quality Certifications to ensure a project will comply with state water quality standards.
Individual certification will be necessary because an individual Section 404 permit is
required for the Project. The MPCA also has administrative authority under Minnesota
Rules, part 7050.0186, regarding wetland mitigation.

2.3 Minnesota Wetland Conservation Act

The filling, excavation, and draining of wetlands is also regulated by the WCA, which is
administered by a local governmental unit. For mining projects, the designated approving
authority is the Minnesota Department of Natural Resources (MDNR) Division of Lands and
Minerals. The WCA requires wetland mitigation for Project impacts.
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2.4 Permitting Process

Project proponents that propose to discharge dredge or fill into waters of the United States,
including jurisdictional wetlands, must complete a sequencing analysis that demonstrates that
they have avoided and minimized impacts to waters of the United States, including flooding,
draining or excavating waters, and provided adequate compensation for unavoidable impacts.
The following are examples of actions to avoid and minimize impacts to waters of the United
States:

limiting the degree or magnitude of wetland activity

e rectifying temporary impacts by repairing, rehabilitating, or restoring the affected
wetland

e reducing or eliminating impacts to wetlands over time by preserving the wetlands
through proper maintenance, management, and operation of the Project to avoid
further draining or flooding of wetlands

As a final step in the sequencing analysis, the Project proponent must mitigate unavoidable
wetland impacts by replacing with wetland areas of equal or greater public value.

Poly Met Mining Inc. (PolyMet) initially submitted a wetland permit application to the
USACE and a wetland permit pre-application to the MDNR in July 2004 (Reference (3)).
Based on the revised Project plans, PolyMet submitted a revised combined wetland
application in 2013, to fulfill the requirements of Sections 404 and 401 of the CWA and the
WCA for the Project (Reference (4)). The wetland permit application describes the proposed
mining activities that may impact wetlands and identify areas with potential impacts to
wildlife, state or federally listed endangered and threatened species, and cultural resources.
This revised combined application was sent to the USACE and the MDNR in August 2013.
The USACE will send the form to the MPCA as deemed necessary. A permit or certification
must be received from each agency before Project work can begin in wetlands.

2.5  Cumulative Wetland Impact Analysis

The cumulative wetland impact study is intended to help satisfy the requirements of
Section 3.3.3.2 of the Scoping Decision Document (Reference (5)) to meet National
Environmental Policy Act (NEPA) requirements (42 U.S.C. 4321 et seq.). The Council on
Environmental Quality (CEQ), which oversees administration of the NEPA process, has
defined cumulative effects in its regulations as:

[T]he impact on the environment which results from the incremental impact of the
action when added to other past, present, and reasonably foreseeable future actions
regardless of what agency or person undertakes such other actions (40 CFR §
1508.7).
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While Section 404 of the CWA and the WCA provide programs for evaluating project-
specific wetland impacts, the NEPA establishes national goals and a process to analyze
cumulative effects on protected wetland resources (Section 404 permit authorization). The
consideration of resources available in the past compared to those present currently, and the
effects of reasonably foreseeable future actions, provides a context for assessing the
cumulative impacts on wetland, lake, and deepwater resources.
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3.0 Wetland Data

This section summarizes the wetland resources within the Project. Section 3.1 describes the
various assessments of wetland resources that have been conducted for the Project. The
wetlands within the Project footprint (Large Figure 1) and within select non-Project areas are
presented in Section 3.2.

3.1 Wetland Delineation

Delineation and functional assessment of wetlands that may be impacted by the Project have
been conducted as the Project has evolved. This section contains summaries of and
references to the reports that have been submitted. Large Table 1 provides details for all
wetlands located within the Project areas. For each area, the table provides the total acreage
of the wetland, wetland type, total wetland area within the Project area (acres), direct
wetland impacts (acres), remaining wetland area (acres), quality rating, and type of direct
impact disturbance factor.

3.1.1 Initial Report (RS14 Draft-02)

Reference (3) was submitted in November 2006 and describes wetland delineation activities
conducted at the Project site between August 2004 and July 2006 including the methods,

findings, and a summary of wetland resources within the Project site. The Project areas have
changed since the July 2004 permit application and the wetland resources within the Project
areas have been refined based on additional field delineations (Sections 3.1.2 through 3.1.5).

Reference (3) presents the results of an evaluation of wetlands delineated within the
following Project areas: mine pits, stockpiles, Tailings Basin, railroad access routes to the
Plant Site, the Plant Site, and tailings dam drain system and water pipeline. The Tailings
Basin is an actively permitted waste storage facility, and is therefore, not subject to state and
federal wetland regulations.

3.1.2 Wetland Impacts — Dunka Road Improvements and Treated Water Pipeline
(Technical Memorandum)

Reference (6) was submitted on April 26, 2007 and provides information pertaining to
wetlands impacted by the Dunka Road improvements and the Treated Water Pipeline. The
pipeline will be constructed adjacent to and north of Dunka Road. A field review was
conducted in March 2007 to determine the wetland boundaries and verify wetland types in an
area 100 feet south and 100 feet north of the road edge starting at the proposed location of
the Minnesota Power Substation and ending just north of the junction of Dunka Road and the
road to Area 5.

3.1.3 Wetland Impacts — Tailings Basin Mitigation Alternative (Technical
Memorandum)

Reference (7) was submitted on June 2, 2008 and describes potential wetland impacts
resulting from the construction of the tailings dam in the FTB area. A wetland delineation
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and functional assessment was conducted in March 2007, November 2007, and May 2008 to
identify wetlands not included in prior delineations.

3.1.4 Memo: TB-12 Pipeline Route Threatened and Endangered Species Survey and
Wetland Delineation Results for Tailings Basin Alternative

Reference (8) was submitted on December 7, 2009 and describes potential wetland impacts
from the construction of the TB-12 pipeline. The construction corridor was 8.4 miles long
and 50 feet wide, for a total of 50.6 acres, starting at the Plant Site and ending at the
Partridge River. The field delineation was conducted on September 8-9, 2009. The TB-12
Pipeline is also referred to as the Colby Lake Water Pipeline. The Colby Lake Pipeline is not
identified as a Project area because no construction will occur in this area.

3.1.5 Project Baseline Wetland Type Evaluation

Reference (9) was submitted in April 2011 and provides baseline data regarding the
classification and acreages of wetlands surrounding the Mine Site (Area One) and Tailings
Basin (Area Two) (Large Figure 2). Wetlands were evaluated within two areas using data
collected from 2004-2010: a 23,927-acre area surrounding the Mine Site (referred to as Area
One) and a 19,397-acre area located north and northwest of the Tailings Basin (referred to as
Area Two). There were 11,195 acres of wetland identified within Area One (Large Figure 3)
and 8,606 acres of wetland identified within Area Two (Large Figure 4). Area One and Area
Two include all of the wetland delineations described in Sections 3.1.1 through 3.1.3. The
wetlands identified within the TB-12 pipeline (Section 3.1.4) are not found within either
Area One or Area Two.

Based on Reference (9), the most common wetland types in Area One include coniferous bog
(42%), shrub swamp (30%), and coniferous swamp (18%). In Area Two, the most common
wetland types include shrub swamp (34%), coniferous swamp (26%), and coniferous bog
(15%). Wetlands across the two areas consist of large wetland complexes that are forested
wetland communities dominated by black spruce and tamarack trees.

3.1.6 Updates to Previous Wetland Delineations

Updates to previous wetland delineations were made between April 2011 when Reference (9)
was submitted and fall of 2012. Following additional site visits and aerial photograph review,
wetland boundaries and types were further refined. Based on these updates, there are
approximately 11,201 acres of wetland identified in Area One and 8,622 acres of wetlands
identified in Area Two (Table 3-1).
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Table 3-1 Wetland Types within Area One and Area Two
Area One Area Two
Eggers and Reed Wetland Community (acres) (acres)
Coniferous bog 4,581 1,018
Coniferous swamp 2,072 2,537
Deep marsh 220 514
Hardwood swamp 27 161
Open bog 283 354
Open water (includes shallow, open water and lakes) 245 285
Sedge/wet meadow 46 137
Shallow marsh 359 654
Shrub swamp (includes alder thicket and shrub-carr) 3,368 2,962
Total acres of wetland 11,201 8,622

The wetland types in Area One include coniferous bog (41%), shrub swamp (30%),
coniferous swamp (18%), shallow marsh (3%), open bog (3%), open water (2%), deep marsh
(2%), sedge/wet meadow (less than 1%), and hardwood swamp (less than 1%). In Area Two,
the wetland types include shrub swamp (34%), coniferous swamp (29%), coniferous bog
(12%), shallow marsh (8%), deep marsh (6%), open bog (4%), open water (3%), hardwood
swamp (2%), and sedge/wet meadow (2%).

3.1.7 Additional Non-Project Areas

Additional non-project areas were evaluated, which included the Colby Lake Water Pipeline
and Second Creek (Reference (10)). The purpose of evaluating the Second Creek area was to
provide data regarding potential indirect wetland impacts associated with stream flow
augmentation activities for Second Creek, which are described in Reference (11). No Project
construction is planned in the Second Creek area.

The area of analysis for Second Creek began at its origin, at the south end of Tailings Basin
Cell 1E, and ended at the east edge of County Highway 666 (Large Figure 1). The majority
of this area of analysis is located outside of the Project Areas (Large Figure 1). The Second
Creek area included some areas adjacent to Second Creek that were also assessed within the
FTB survey or the Colby Lake Pipeline survey.

3.2  Wetland Summary for the Project Areas

The Project footprint that will be used for this analysis has been defined and detailed in the
Project Description (Reference (12)). Wetlands are summarized within the Project footprint,
and in select non-Project areas. Project areas for the wetland analysis include the Mine Site,
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Railroad Connection Corridor, Dunka Road and Utility Corridor, Plant Site, FTB, and
Hydrometallurgical Residue Facility (HRF). Non-Project areas for the wetland analysis
include the Colby Lake Water Pipeline and Second Creek (Large Figure 1).

The Project areas include 166 wetlands covering approximately 1,579 acres (Large Table 1).
The percentage (based on acreage) of Eggers and Reed (Reference (13)) wetland types
identified in the Project areas include: coniferous bog (55%); alder thicket (12%); shallow
marsh (11%); coniferous swamp (9%); deep marsh (7%); sedge meadow (2%); open bog
(1%); wet meadow (1%); hardwood swamp (1%); shallow, open water (less than 1%); and
shrub-carr (less than 1%).

The overall quality of the wetlands was evaluated using the Minnesota Rapid Assessment
Method (MnRAM 3.0). Within the Project areas, 105 of the 166 wetlands (63%) in the
Project area are rated as high quality, 11 wetlands (7%) are rated as moderate quality, and 50
wetlands (30%) are rated as low quality (Large Table 1). Low quality wetlands are located at
the FTB and HRF. Wetlands at the Mine Site, Dunka Road and Utility Corridor, and Railroad
Connection Corridor are ranked as high or moderate quality.

3.2.1 Mine Site

Wetlands were delineated on the 3,014 acre Mine Site (Large Figure 5). Construction of the
following systems will occur in the Mine Site: mine pits, stockpiles, haul roads, Rail Transfer
Hopper (RTH), Waste Water Treatment Facility (WWTF) and Central Pumping Station
(CPS), stormwater ditches and ponds, process water pipes and ponds, culverts, perimeter
dike, Category 1 Waste Rock Stockpile Groundwater Containment System, Treated Water
Pipeline (TWP), and Dunka Road upgrades (Reference (12)).

A summary of the wetlands, classified by Reference (13) wetland community type, is
provided in Table 3-2.
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Table 3-2 Wetland Types within the Mine Site
Eggers and Reed Wetland Community Mine Site (acres)
Coniferous bog 873.43
Coniferous swamp 128.61
Deep marsh 5.03
Hardwood swamp 12.79
Open bog 18.34
Open water (includes shallow, open water and lakes) 0
Sedge/wet meadow 39.53
Shallow marsh 44.02
Shrub swamp (includes alder thicket and shrub-carr) 176.03
Total acres of wetland 1,297.78

A total of 87 wetlands covering approximately 1,298 acres have been identified within the
Mine Site (Large Table 1). A total of 7 wetlands, each over 50 acres in size within the
Project area, comprise approximately 774 acres of wetlands within the Mine Site. There are
an additional 5 wetlands, each over 20 acres in size within the Mine Site. Together, these 12
wetlands comprise 72% of the wetland area within the Mine Site.

A total of 79% of the wetlands in the Mine Site are coniferous swamp/bog and open bog
communities. Shrub swamp wetland communities comprise 13%, shallow marshes comprise
about 3%, sedge/wet meadow communities make up 3%, and hardwood swamp communities
comprise 1% of the wetlands in the Mine Site. Deep marshes comprise less than 1% of the
wetland area in the Mine Site.

Approximately 92% of the wetlands in the Mine Site are of high quality and 8% of wetlands
are of moderate quality. High quality wetlands have low disturbance levels and high
vegetative diversity and integrity. Moderate quality wetlands have impounded open water
because of beaver dams and downstream culverts under Dunka Road or the railroad, are
adjacent to U.S. Forest Service (USFS) roads, the Dunka Road corridor, or the Railroad
Connection Corridor.

3.2.2 Railroad Connection Corridor

An approximately 1.1 mile length of railroad is proposed to connect two existing rail lines
between the Mine Site and the Plant Site (Large Figure 6). A summary of the wetlands,
classified by Reference (13) wetland community type, is provided in Table 3-3.
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Table 3-3 Wetland Types within the Railroad Connection Corridor

Eggers and Reed Wetland Community Railroad Connection Corridor (acres)

Coniferous bog

Coniferous swamp 0

Deep marsh

Hardwood swamp

Open bog

o|lo|lo|lo|o|o

Open water (includes shallow, open water and lakes)

Sedge/wet meadow 0

Shallow marsh 0.07

Shrub swamp (includes alder thicket and shrub-carr) 0.30

Total acres of wetland 0.44

A total of 4 wetlands covering 0.44 acres have been identified within the Railroad
Connection Corridor (Large Table 1). A total of 68% of the wetlands are shrub swamp, 16%
are coniferous swamp, and 16% are shallow marsh.

All of the wetlands in the Railroad Connection Corridor are high quality. While these
wetlands are moderately impacted by either a haul road or an existing railroad, they have
high vegetative diversity/integrity.

3.2.3 Dunka Road and Utility Corridor

This Project area will include improvements to Dunka Road and construction of the Treated
Water Pipeline (TWP) that will be located adjacent to and north of Dunka Road

(Large Figure 7, Reference (6)). Dunka Road is an unpaved gravel road that was used as an
active mine road in the former LTV Steel Mining Company (LTVSMC) operations. Dunka
Road will be utilized to transport mine equipment between the Mine Site and the Area 1
Shop, as well as mine personnel between the Mine Site and the Area 2 Shop

(Large Figure 1). The TWP will carry water from the CPS to the FTB. A summary of the
wetlands, classified by Reference (13) wetland community type, is provided in Table 3-4.
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Table 3-4 Wetland Types within the Dunka Road and Utility Corridor
Eggers and Reed Wetland Community Dunka Road Corridor (acres)
Coniferous bog 0.89
Coniferous swamp 1.54
Deep marsh 0
Hardwood swamp 0
Open bog 0
Open water (includes shallow, open water and lakes) 0
Sedge/wet meadow 0
Shallow marsh 0.52
Shrub swamp (includes alder thicket and shrub-carr) 3.81
Total acres of wetland 6.76

A total of 21 wetlands, encompassing 6.76 acres, have been identified within the Dunka
Road and Utility Corridor (Large Table 1). The wetlands in the corridor include shrub swamp
(56%), coniferous swamp (23%), coniferous bog (13%), and shallow marsh (8%).

These wetlands are currently located adjacent to Dunka Road and some of the wetlands have
been previously logged. Wetlands in the western half of the corridor are located within areas
previously disturbed by mining activities in the former LTVSMC operations. All of the
wetlands are of high quality.

3.2.4 Plant Site

The Plant Site is the location of the former LTVSMC facilities (Large Figure 8). The existing
facilities will be upgraded and construction of the following systems will occur: Flotation
Building, Concentrate Dewatering/Storage Building, Hydrometallurgical Plant, Oxygen
Plant, and supporting infrastructure (e.g., road, etc.; Reference (12)).

Nearly the entire Plant Site is disturbed by past mining activities. No wetlands are present
within the Plant Site, although there is a Plant Reservoir located east of the concentrator that
is not regulated as a wetland (Reference (9)).

3.2.5 Flotation Tailings Basin (FTB)

The FTB includes the Tailings Basin cells identified as Cell 1E, Cell 2E, and Cell 2W
(Large Figure 9). Construction of the following systems will occur in the FTB area: The
FTB, an FTB Containment System to manage FTB seepage along the western, northern, and
portions of the eastern sides of the Tailings Basin; a buttress for stability along the northern
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and eastern sides of Cell 2E; a drainage swale located northeast of Cell 2E; and an overflow
channel located northeast of Cell 2E.

A summary of the wetlands located within the Project area, classified by Reference (13)
wetland community type, is provided in Table 3-5.

Table 3-5 Wetland Types within the FTB
Eggers and Reed Wetland Community FTB (acres)
Coniferous bog 0
Coniferous swamp 14.44
Deep marsh 106.27
Hardwood swamp 1.03
Open bog 0
Open water (includes deep water, shallow, open water
and lakes) 0.85
Sedge/wet meadow 1.48M
Shallow marsh 99.79
Shrub swamp (includes alder thicket and shrub-carr) 14.39
Total acres of wetland 238.25M

(1) A 0.03 acre area of sedge/wetland meadow is classified as exempt.

A total of 52 wetlands covering approximately 238 acres were identified within the FTB
(Large Table 1). There is a 0.03 acre portion of the sedge/wet meadow wetland identified as
exempt because the wetlands are located within the Cliffs Erie LLC (formerly LTVSMC)
Permit To Mine Ultimate Tailings Basin Limit boundary and are not regulated by state and
federal wetland regulations (Section 5.1). The wetlands in the FTB include deep marsh
(45%), shallow marsh (42%), coniferous swamp (6%), shrub swamp (6%), sedge/wet
meadow (less than 1%), open water (less than 1%), and hardwood swamp (less than 1%).

The wetlands in the FTB have been previously impacted by LTVSMC tailings deposition,
roads, and impoundment. The majority (92%) of wetlands within the FTB are currently rated
as low quality with low vegetative diversity/integrity. Eight percent of the wetlands are rated
as moderate quality.

3.2.6 Hydrometallurgical Residue Facility (HRF)
The HRF will be located near the southwest corner of the Cell 2W, at the site of the
Emergency Basin used in the former LTVSMC operations (Large Figure 10, Reference (12)).

A summary of the wetlands located within the Project area, classified by Reference (13)
wetland community type, is provided in Table 3-6.



NorthMet Project
Wetland Data Package

Date: April 8, 2015

POLYMET :
MINING Version: 11 Page 15

Table 3-6 Wetland Types within the HRF

Eggers and Reed Wetland Community HRF (acres)

Coniferous bog

Coniferous swamp

Deep marsh

Hardwood swamp

Open bog

oOo|j|o|lo|j|o|oOo|oO

Open water (includes deepwater, shallow, open water
and lakes)

Sedge/wet meadow 0
Shallow marsh 36.070

Shrub swamp (includes alder thicket and shrub-carr) 0

Total acres of wetland 36.070

(1) A 28.56 acre area of shallow marsh is classified as exempt.

A total of 2 shallow marsh wetlands, covering 36.07 acres, were identified within the HRF
(Large Table 1). There is a 28.56 acre portion of the shallow marsh wetland identified as
exempt because wetlands located within the Cliffs Erie LLC (formerly LTVSMC) Permit to
Mine Ultimate Tailings Basin Limit boundary are not regulated by state and federal wetland
regulations (Section 5.1).

An unpaved, gravel road is located along the north side of these wetlands along with small
buildings and associated facilities used in the former LTVSMC operations.

3.2.7 Colby Lake Water Pipeline

The Colby Lake Water Pipeline area of analysis contains an existing pipeline that was used
to provide makeup water in the former LTVSMC operations (Large Figure 11). There will be
no construction within this area as the existing pipeline will be used to provide water for the
Project. A summary of the delineated wetlands, classified by Reference (13) wetland
community type, is provided in Table 3-7.
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Table 3-7 Wetland Types within the Colby Lake Water Pipeline
Colby Lake Water Pipeline Corridor
Eggers and Reed Wetland Community (acres)
Coniferous bog 0
Coniferous swamp 0
Deep marsh 1.00
Hardwood swamp 0
Open bog 0
Open water (includes deep water, shallow, open water 0
and lakes)
Sedge/wet meadow 1.35
Shallow marsh 2.58
Shrub swamp (includes alder thicket and shrub-carr) 2.06
Total acres of wetland 6.99

A total of 14 wetlands covering 6.99 acres were identified within the Colby Lake Water
Pipeline area of analysis. The wetlands include shallow marsh (37%), shrub swamp (30%),
wet meadow (19%), and deep marsh (14%).

The wetlands are located adjacent to an unpaved, gravel road and within a previously
disturbed corridor. The majority of wetlands in this corridor are rated as low quality (93%),
with the remaining wetland rated as moderate quality (7%).

3.2.8 Second Creek

The Second Creek area of analysis is located south of the FTB (Large Figure 8). There will
be no Project construction in this area.

A summary of delineated wetlands within the Second Creek area of analysis, classified by
Reference (13) wetland community type, is provided in Table 3-8.
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Table 3-8 Wetlands within the Second Creek Area
Eggers and Reed Wetland Community Second Creek Area (acres)
Coniferous swamp 16.82
Deep marsh 19.57
Hardwood swamp 21.05
Open water (includes deep water, shallow, open water and lakes) 1.29
Wet meadow 1.28
Shallow marsh 106.02
Shrub swamp (includes alder thicket and shrub-carr) 132.88
Total acres of wetland 298.91

A total of 30 wetlands covering 298.91 acres were identified within the Second Creek area of
analysis (Reference (10)). The wetlands include alder thicket or shrub-carr (44%), shallow
marsh (35%), hardwood swamp (7%), deep marsh (7%), coniferous swamp (6%), wet
meadow (less than 1%), and shallow, open water (less than 1%). Of these 30 wetlands, only
22 are unique to the Second Creek analysis area. One of these wetlands is located in the FTB
area, and 7 are located in the Colby Lake Pipeline area of analysis. To avoid double counting
those areas, the analysis of direct and potential indirect impacts in the Second Creek area
(Sections 5.1.8 and 5.2.4) excludes areas that fall within the FTB or Colby Pipeline areas.
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4.0  Methods for Impact Evaluation

The Wetland Work Plan (Attachment A) was approved by the Co-lead Agencies on
September 16, 2011 and describes the methods that will be used to identify direct wetland
impacts and potential indirect wetland impacts for the Project. The Wetland Work Plan was
developed as specified in the Wetland Resources Impact Assessment Planning (1AP) Final
Summary Memo and Co-lead Agency Final Work Plan Preparation Guidance of July 1, 2011
(Guidance Document) and the Wetland IAP Work Plan Compiled Comments dated August
30, 2011. Wetland impacts for the Project were previously evaluated for the Draft
Environmental Impact Statement (DEIS) (Reference (14)) and included direct, potential
indirect, and cumulative impacts. The results of the wetland analysis are presented in
Section 5.0.
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5.0 Impact Analysis
5.1  Direct Impacts

For this impact analysis, direct impacts are defined as mining-related activities that result in
filling or excavation within the boundaries of a wetland. The analysis performed for the
DEIS is described in Section 4.2 of Reference (14). The analysis performed for the
Supplemental DEIS duplicates that effort using the revised Project Footprint and using
accepted tools and protocols as defined in Attachment A. Wetlands within the Project
Footprint were classified using Reference (13) wetland community types. The wetland types
and acreages were identified in Reference (9), which was discussed with the Wetland IAP
Workgroup and approved by the Co-lead Agencies on March 30, 2011.

The FTB and the HRF are located within the LTVSMC Permit to Mine Ultimate Tailings
Basin Limit boundary. When LTVSMC ceased production in January 2001, the mining
related assets were transferred to Cleveland Cliffs, Inc. which formed Cliffs Erie LLC.
Wetlands located within the Cliffs Erie LLC (formerly LTVSMC) Permit to Mine Ultimate
Tailings Basin Limit boundary, are not regulated by state and federal wetland regulations so
are not included in this analysis.

The direct impacts associated with each wetland within the Project areas are shown in

Large Table 1. The direct wetland impacts are summarized by wetland type using

Reference (13) wetland community types as shown in Large Table 2. Of the 166 wetlands in
the Project area, 128 wetlands will be directly impacted, totaling 913.84 acres of direct
wetland impact. The Mine Site will contain the majority of direct wetland impacts (83%),
followed by the FTB (15%), HRF (less than 1%), Dunka Road and Utility Corridor (less than
1%), and the Railroad Connection Corridor (less than 0.1%). No direct impacts are
associated with the Plant Site, the Colby Lake Water Pipeline area, or Second Creek area.

The direct wetland impacts within the Project areas will occur in the following wetland
types: coniferous bog (56%), shrub swamp (12%), coniferous swamp (9%), shallow marsh
(9%), deep marsh (8%), sedge/wet meadow (4%), hardwood swamp (1%), and open bog
(1%).

5.1.1 Mine Site

The Project features within the Mine Site were buffered up to 100 feet, then the feature and
buffer areas were merged, resulting in the proposed area of disturbance as shown in

Large Figure 5. Creating a maximum area of potential disturbance for the Project features
will avoid underestimating the direct wetland impacts in the Project area.

There are 59 directly impacted wetlands located in the Mine Site covering approximately
758 acres (Large Figure 5 and Large Table 2). The total wetlands impacted by direct wetland
impact include fill (39%), excavation (24%), or both fill and excavation (37%). Three
wetland types comprise 89% of the proposed wetland impacts in the Mine Site and include
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508 acres of coniferous bog (67%), 98 acres of shrub swamp (13%), and 70 acres of
coniferous swamp (9%). In addition, 38 acres of sedge/wet meadow (5%), 24 acres of
shallow marsh (3%), 12 acres of hardwood swamp (2%), 8 acres of open bog (1%), and deep
marsh (less than 1%) will also be impacted.

Approximately 99% of the directly impacted wetlands are rated high quality (Large Table 1).
One percent of the directly impacted wetlands are rated as moderate quality with the
disturbances in these wetlands related to impoundment and proximity to roads.

5.1.2 Railroad Connection Corridor

The proposed area of disturbance for the Railroad Connection Corridor includes the entire
area shown in Large Figure 6. The Project features within the Railroad Connection Corridor
were buffered up to 10 feet, then the feature and buffer areas were merged, resulting in the
proposed area of disturbance as shown Large Figure 6. Creating a maximum area of potential
disturbance for the Project features will avoid underestimating the direct wetland impacts in
the Project area.

There are 4 directly impacted wetlands located in the Railroad Connection Corridor covering
0.44 acres (Large Figure 6 and Large Table 2). The type of direct wetland impact is fill
(100%). The wetland types that will be directly impacted include shrub swamp (68%),
coniferous swamp (16%), and shallow marsh (16%).

All of the wetlands in this area are high quality and have high vegetative diversity/integrity
(Large Table 1). These wetlands have been moderately impacted by either a haul road or an
existing railroad.

5.1.3 Dunka Road and Utility Corridor

The Project features within the Dunka Road and Utility Corridor were buffered up to 10 feet,
then the feature and buffer areas were merged, resulting in the proposed area of disturbance
as shown in Large Figure 7. Creating a maximum area of potential disturbance for the Project
features will avoid underestimating the direct wetland impacts in the Project area.

There are 21 directly impacted wetlands located in the Dunka Road and Utility Corridor
covering 6.76 acres (Large Figure 7 and Large Table 2). The type of direct wetland impact is
fill (100%). The wetland types that will be directly impacted include shrub swamp (56%),
coniferous swamp (23%), coniferous bog (13%), and shallow marsh (8%).

Some of the wetlands have been previously logged and wetlands in the western half of the
corridor are located within areas previously disturbed by mining activities in the former
LTVSMC operations. All of the wetlands are of high quality (Large Table 1).
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5.1.4 Plant Site

There are no direct wetland impacts in the Plant Site because no wetlands are present. The
constructed Plant Reservoir located east of the Concentrator Building is not regulated as a
wetland (Large Figure 8).

5.1.5 Flotation Tailings Basin (FTB)

Wetlands located outside of the Cliffs Erie LLC Permit to Mine Ultimate Tailings Basin
boundary but within the FTB are included in the direct wetland impact analysis

(Large Figure 9). The wetland in the FTB that is not subject to state and federal regulations
includes 0.03 acres of Wetland ID T8.

The Project features within the FTB were buffered up to 25 feet, then the feature and buffer
areas were merged, resulting in the proposed area of disturbance as shown in Large Figure 9.
Creating a maximum area of potential disturbance for the Project features will avoid
underestimating the direct wetland impacts in the Project area.

There will be 43 directly impacted wetlands located in the FTB covering 140.93 acres
(Large Figure 9, Large Table 2). The total wetlands impacted by direct wetland impact
include fill (29%), excavation (2 %), excavation and fill (2 %), and the FTB Containment
System (46%). The wetland types that will be directly impacted include deep marshes (53%),
shallow marshes (32%), coniferous swamps (8%), shrub swamps (6%), and fresh/wet
meadows (1%).

Wetlands in this area have been disturbed by previous mining activities in the former
LTVSMC operations or by impoundments caused by beaver activity throughout the area. All
of the directly impacted wetlands are disturbed by impoundment, fill, or ditches, and are low
or moderate quality wetlands (Large Table 1).

5.1.6 Hydrometallurgical Residue Facility (HRF)

Wetlands located outside of the Cliffs Erie LLC Permit to Mine Ultimate Tailings Basin
boundary but within the HRF are included in the direct wetland impact analysis

(Large Figure 10). The wetland in this Project area that is not subject to state and federal
regulations includes 28.56 acres of Wetland ID 1155.

The Project features within the HRF were buffered up to 50 feet, then the feature and buffer
areas were merged, resulting in the proposed area of disturbance as shown Large Figure 10.
Creating a maximum area of potential disturbance for the Project features will avoid
underestimating the direct wetland impacts in the Project area.

There are two directly impacted wetlands located in the HRF covering 7.51 acres

(Large Figure 10, Large Table 2). The type of direct wetland impact includes fill (100%).
The wetland type that will be directly impacted includes shallow marsh (100%) which is
currently a low quality wetland (Large Table 1).
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5.1.7 Colby Lake Water Pipeline

There are no direct impacts to wetlands along the Colby Lake Water Pipeline because there
will be no construction within this area (Large Figure 11).

5.1.8 Second Creek Area

There are no direct impacts to wetlands within the Second Creek area because there will be
no construction within this area (Large Figure 8).

5.2  Potential Indirect Impacts

The analysis of potential indirect wetland impacts was completed based on information in
Attachment A. The purpose of this analysis is to provide an estimate of potential indirect
wetland impacts. The results of these respective analyses and assessments identify areas to be
monitored for potential wetland impacts as part of the monitoring plan that is expected to be
implemented as part of the Section 404 permit conditions for the Project.

Potential indirect wetland impacts were assessed based on:
e Changes in wetland watershed areas (during operation and long-term closure);
e Groundwater drawdown resulting from open pit mine dewatering;

e Groundwater drawdown resulting from operation of the FTB including groundwater
seepage containment;

e Changes in stream flow near the Mine Site and FTB and associated impacts to
wetlands abutting the streams (during operation and long-term closure);

e Wetland fragmentation from Project elements such as open pits, stockpiles, haul
roads, etc.; and

e Potential change in wetland water quality related to atmospheric deposition of dust
and rail car spillage associated with Mine Site and FTB operations.

Each analysis in the above list was completed using the same set of wetlands that were not
directly impacted (Section 5.1), therefore there are wetlands that may be potentially
indirectly impacted by more than one type of assessed source (e.g., Wetland ID X may be
impacted by fragmentation, change in watershed, and groundwater drawdown). Therefore,
the potential indirect impacts for each wetland cannot be summed across the analysis as this
may result in double-counting acres for a wetland.

The potential indirect wetland impact analysis was completed for the Mine Site Area, the
FTB Area, the transportation corridors (railroad and Dunka Road), the Colby Lake Water
Pipeline area, and the Second Creek area. Wetlands that were identified as directly impacted
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in Section 5.1 were excluded from this evaluation. No potential indirect impacts are
identified within the Plant Site due to the lack of wetlands in this area, or in the HRF,
because all wetlands in the HRF are directly impacted.

5.2.1 Mine Site Area

Wetlands were identified within 500-feet increments beginning at the edge of the mine pits
and continuing out to a total of 10,000 feet (Large Figure 12). The area of evaluation only
included wetlands within Area One (Large Figure 12) where wetland type information has
been developed and it did not include wetlands identified as directly impacted (Section 5.1).
In addition, wetlands in the Peter Mitchell open pit taconite mine and areas north of this mine
were excluded from evaluation as described in Attachment A). Large Table 3 identifies each
wetland within each of the 500-feet zones and Large Table 4 provides a summary of wetland
types within each 500-feet increment.

5.2.1.1 Potential Indirect Impacts — Wetland Fragmentation

For remaining wetlands not directly impacted (Section 5.1), an estimate of potential indirect
wetland impacts from wetland fragmentation by Project features (open pits, stockpiles, haul
roads, etc.) was determined based on an analysis of the various factors that may contribute to
potential fragmentation. Considerations for determining a wetland fragment impact included:
wetland type, source of hydrology, size of remaining wetland, location in the current
watershed, location in the future watershed, connectivity to other wetlands, and direction of
flow in the area. Wetland fragments in the Mine Site are identified in Table 5-1.

Wetlands were determined to be fragmented and their associated remaining acreage included
as a potential indirect wetland impact, for example, if they were small remnants of a directly
impacted wetland located between Project features (e.g., in the area between the Category 1
Waste Rock Stockpile and the West Pit).

Approximately 26.4 acres of wetland fragments were identified in the Mine Site (Table 5-1).
The majority of the wetland fragments in the Mine Site consist of coniferous bog (79%),
followed by alder thicket (14%), coniferous swamp (7%), and sedge meadow (less than 1%).
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Table 5-1 Fragmented Wetlands in the Mine Site
Wetland ID Eggcti/rvseﬁgqueed Wetl-l:al?lt(;j1 ISize Dir?;(t:rlglgact P?r:]%n;(i:?l (andrier:)ct
ommunity (acres)

20 Sedge meadow 17.06 16.96 0.10

32 Coniferous bog 73.36 70.99 2.37

45 Alder thicket 37.55 28.83 3.58

48 Coniferous bog 89.16 27.8 1.86

51 Alder thicket 7.47 7.45 0.02

52 Alder thicket 3.88 3.88 <0.01

55 Alder thicket 3.91 3.85 0.06

57 Coniferous swamp 78.06 50.49 1.41

68 Coniferous swamp 23.81 10.89 0.09

77 Coniferous bog 13.01 0.92 <0.01

80 Coniferous bog 0.29 0.22 0.08

81 Coniferous swamp 1.68 1.44 0.24

82 Coniferous bog 62.4 60.77 1.63

86 Coniferous bog 2.47 2.46 0.01

97 Coniferous bog 4.46 2.57 1.89

98 Coniferous bog 155 15.07 0.42

100 Coniferous bog 176.19 102.96 3.44

101 Coniferous bog 14.21 11.73 0.08

103 Coniferous bog 118.84 109.97 8.86

104 Coniferous bog 3.57 3.47 0.10

107 Coniferous bog 40.92 31.63 0.10

107A Coniferous swamp 1.74 1.69 0.05
Total acres of wetland 789.54 566.04 26.39
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5.2.1.2 Potential Indirect Impacts — Change in Hydrology

5.2.1.2.1 Potential Indirect Impacts — Change in Hydrology due to Change in
Watershed Area

Potential for indirect impacts to wetland acreage not directly impacted (Section 5.1) due to
change in watershed area were assessed by evaluating the change in watershed area per acre
of wetland. Watersheds were defined for each wetland within the Mine Site boundary as well
as wetlands outside the Mine Site with watershed area that may be impacted by Project
features. Wetland and watershed areas were determined for the following conditions: existing
conditions, during operations when the maximum amount of watershed has been removed
(i.e., maximum Project extent), and at long-term closure. The analysis was completed using
the following steps:

e The watershed area is defined as the sum of the upland area and the wetland area
within each watershed. For each wetland in the Mine Site Area, GIS was used to
determine the upland area (acres) and wetland area (acres) within each watershed area
(acres). Using these acreages, the percentage of a wetland within its watershed was
calculated.

e The tributary acres per wetland acre were determined as a proportion of the watershed
area (acres) to the wetland area (acres).

e The equivalent watershed yield (acre-feet/year (ac-ft/yr)) was determined for the
existing, maximum operational extent, and long-term closure conditions. The average
net precipitation rate is 11.77 inches/year, as calculated using the Partridge River
streamflow data (Reference (15)). This rate was applied to each watershed to convert
the tributary ratio in Step 2 to an equivalent flow (expressed as ac-ft/yr per acre of
wetland) and an equivalent yield (expressed as inches/year).

e The change in the equivalent yield (inches/year) estimated over the life of the Project
was evaluated relative to existing conditions equivalent yield to calculate a maximum
percent change in yield. The change was compared to the range in observed yield
estimated from USGS flow data of the Partridge River watershed for the historical
period 1978-1988 (USGS gage 04015475).

The existing conditions include the wetlands which represent the existing, relatively
undisturbed conditions in the Mine Site Area. Large Table 5 identifies the acreage for each
wetland and its associated watershed for the existing conditions. This analysis includes
wetlands and associated watersheds that are partially or completely within the Mine Site
boundary. There is a total of 3,325 acres of wetlands within 6,287 acres of watershed; this
results in about 53% of the analysis area covered by wetlands.

During operations, some watershed areas may be directly impacted by the Project and will no
longer be considered as a tributary area to the wetland. Additionally, wetland areas may be
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directly impacted by the Project. As a result, the amount of water potentially contributed by
the watershed to support the hydrology of the remaining wetlands may also change.

Large Table 5 identifies the acreage for each wetland and its associated watershed for the
operational conditions.

There were 20 wetlands that show an increase or decrease of greater than 20% equivalent
yield which were identified as potentially indirectly impacted®. Ombrotrophic coniferous
bogs and open bogs, identified in Large Table 5 were not included in the total wetland
acreage because their hydrology is supported by precipitation and not dependent on the size
of the watershed. There are 11 wetlands (totaling approximately 35 acres) that have the
potential to experience an increase in yield per wetland acre of greater than 20% and 9
wetlands (totaling approximately 15 acres) that may experience a decrease in yield per
wetland acre in excess of 20% (Large Table 5; Large Figure 13).

The 49.39 acres of potentially indirectly impacted wetland types include alder thicket (52%),
coniferous swamp (34%), minerotrophic coniferous bog (8%), shallow marsh (6%), and
sedge meadow (less than 1%).

During reclamation, a portion of the wetlands and wetland watersheds within the Mine Site
will be restored to the existing condition. Large Table 5 identifies the acreage for each
wetland and its associated watershed for the long-term closure conditions.

5.2.1.2.2 Potential Indirect Impacts — Changes in Hydrology — due to Drawdown

Suggested guidelines for potential wetland indirect impact zones resulting from changes in
hydrology associated with the proposed mine development were provided by John Adams,
ERM on February 26, 2011 (Reference (16)). Those suggested guidelines were supported by
a 2009 position paper by the MDNR (Reference (17)), which provided a scientific analysis
and analog data from other sites along the Mesabi Iron Range. The suggested potential
impact zones were modified slightly by the Wetland IAP Group and the modified potential
impact zones are referenced in Attachment A. The use of the potential impact zones
referenced in Attachment A, as supported by the analog information referenced above, is a
reasonable approach to estimating potential indirect wetland impacts resulting from
hydrologic effects but is likely to overestimate the potential wetland impacts.

! The +/-20% threshold was used to assess impacts to wetland hydrology based on the direction of the Co-Lead
Agencies to use this threshold to assess hydrologic changes to surface water resources downstream of the project,
including streamflow. The +/-20% threshold, as used for streams, is referenced in in the USEPA's proposed
determination on the Pebble Mine in Alaska; that document states: A compilation of research from around the
world indicates that, regardless of geographic location, daily streamflow alterations of greater than 20% can cause
major changes in the structure and function of streams (Reference (51)).”
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Analog Data

This section discusses the justification for the use of the analog data (Reference (16)) “based
upon comparisons of the existing regional and site-specific geologic data (such as bedrock
faults, bedrock joint systems, bedrock topography, glacial till hydraulic conductivities, etc.),
site-specific engineering controls such as the Category 1 Waste Rock Stockpile Groundwater
Seepage Containment System, and the geologic settings of the analog information sites and
the Mine Site” per Attachment A.

The analog data was used in place of a numerical model such as MODFLOW, which cannot
practically be used to estimate potential indirect wetland impacts at the Mine Site, due to the
complex mix of fractured bedrock, glacial deposits, and wetland soils at the Mine Site
(Reference (17)) and therefore cannot be used to accurately assess the potential indirect
impacts of pit dewatering on wetlands. As stated in Reference (17), previous versions of the
MODFLOW model assumed that homogenous vertical and horizontal hydraulic
conductivities were present within each model unit (i.e., bedrock, glacial deposits, and
wetland soils), which is not the case at the Mine Site. Since the Adams and Liljegren position
paper (Reference (17)) was issued, the MODFLOW model calibration was updated and the
surficial deposits are represented as heterogeneous in the horizontal direction (Attachment B
of Reference (15)). Despite the addition of heterogeneity to the MODFLOW model, the
purpose of the model is to provide estimates of groundwater inflow rates to the pits. The
model is not intended to represent the complex, localized heterogeneity that will likely exert
a significant influence on whether potential indirect wetland impacts will occur.

The hydraulic properties of the bedrock and surficial deposits have been estimated at the
Mine Site by a variety of methods, including conducting aquifer tests and using grain-size
distribution data from soil borings. The range of hydraulic conductivities are as follows:

e Based on aquifer tests, the hydraulic conductivity of the unconsolidated deposits
range from 0.012 to 31 feet/day (Reference (15)). Analysis of grain-size distribution
data yielded a range of hydraulic conductivity estimates from 2 to 167 feet/day
(Attachment B of Reference (15)).

e The hydraulic conductivity of bedrock of the Duluth Complex ranges from 0.00026 to
0.041 feet/day as measured by single well tests conducted in boreholes
(Reference (15)).

e The hydraulic conductivity of bedrock of the Virginia Formation ranges from 0.0024
to 1.0 feet/day as measured by conducting four pumping tests (Reference (15)).

e Undecomposed, surface peat soils have hydraulic conductivities of up to several feet
per day (Reference (17)).

e Deep, more decomposed peat layers have hydraulic conductivities on the order of
0.0028 feet/day (Reference (17)).
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Because there is such a wide range in hydraulic conductivity within the natural geologic
formations at the Mine Site, each model layer would contain widely variable hydraulic
conductivities. Therefore, it is not realistic to model the expected effects of mine dewatering
on wetlands in a meaningful fashion.

The Canisteo Pit analog site provides a clear example of how MODFLOW modeling cannot
be expected to accurately estimate conditions in areas with highly variable, complex geology.
In the Canisteo Pit modeling effort, the difference between simulated and measured water
levels ranged from +28 feet to -4 feet and clearly could not accurately estimate water level
changes of a few feet or less as would be necessary for estimating wetland impacts resulting
from hydrologic changes (Reference (17)).

The low hydraulic conductivities result in most water movement in peat wetlands occurring
horizontally in the upper layers of peat. The deeper, more decomposed peat soils limit
vertical seepage because of the low hydraulic conductivities (~0.0028 feet/day)

(Reference (17)). Increased vertical seepage will not be induced by the lowering of
groundwater below such a peat layer, the wetland hydrology is simply perched on the
impermeable peat layer as in many perched wetlands with no underlying groundwater.
Therefore, hydrologic impacts to peat wetlands have only been observed to occur within
1,000 feet from the edge of the mine pits.

Vertical seepage losses from wetlands without peat soils will only have the potential to occur
in isolated areas of contiguous, high hydraulic conductivity bedrock faults and fracture zones
located under isolated areas of high hydraulic conductivity glacial till and aligned with
wetlands containing high hydraulic conductivity soils. The probability of these three features
aligning on a broad scale is extremely low (Reference (17)).

The geologic and hydrogeologic settings of the Mine Site and the analog sites are relatively
similar with a thin veneer of heterogeneous unconsolidated deposits underlain by fractured
bedrock. The hydraulic conductivity of the unconsolidated deposits and bedrock are lower at
the Mine Site than at the analog sites, so it is expected that the stated impact zones will likely
overestimate the extent of potential wetland impacts (Attachment A). In addition, due to the
thin, discontinuous nature of the surficial deposits at the Mine Site, drawdown effects are
expected to be more localized at the Mine Site than at the analog sites. The numerous
bedrock outcrops present at the Mine Site are also expected to act as barriers to flow in the
unconsolidated aquifer, thereby limiting the area of influence of the pit. The analog sites
have fewer or no bedrock outcrops compared to the Mine Site. Finally, the presence of the
Partridge River approximately 4,000-6,000 feet south (downstream) of the mine pits, is likely
to act as a natural barrier to the expansion of the cone of depression within the surficial
aquifer in the zone from 3,500-10,000 feet from the pit.

Prior to conducting the analysis to identify potential indirect wetland impacts resulting from
changes in hydrology, bog wetlands within and surrounding the Mine Site were reclassified
as either ombrotrophic or minerotrophic consistent with the November 2011, USACE
Memorandum (Reference (18)). For purposes of addressing potential indirect impacts for the
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Project, the Wetlands Workgroup recommended that wetlands identified as open bog or
coniferous bog, using the Eggers and Reed (Reference (13)) classification system, should be
subcategorized as either ombrotrophic or somewhat minerotrophic. This is important because
ombrotrophic bogs would likely not be impacted by groundwater drawdown associated with
dewatering during the Project, whereas more minerotrophic bogs would have a higher
likelihood of being impacted (Reference (18)). Using a conservative approach for the
analysis (i.e., one that errs on the side of estimating greater wetland impacts), all bog
communities within 0-1,000 feet from the edge of the mine pits were categorized as Low
Likelihood of wetland hydrology impact.

Wetlands are identified within four analog impact zones located within 0-1,000 feet, >1,000-
2,000 feet, >2,000-3,500 feet, and >3,500-10,000 feet from the edge of the mine pits within
Area One (Large Figure 14). Based on Attachment A, wetlands that are located within
multiple analog impact zones are included in the analog impact zone that is closest to the
edge of the mine pits. The likelihood of wetland hydrology impact is categorized as High,
Medium, Low, and No Impact within the analog impact zones. The acreage of each wetland
type within these potential impact zones is summarized in Large Table 6 and locations are
shown in Attachment B, Large Figures B-1 to B5. Using this analysis, there are 1,328 acres
of wetlands in the 0-1,000 feet zone (Large Figure B-2), 619 acres in the >1,000-2,000 feet
zone (Large Figure B-3), 1,162 acres of wetlands in the >2,000-3,500 feet zone

(Large Figure B-4), and 2,718 acres of wetlands in the >3,500-10,000 feet zone

(Large Figure B-5) beyond the edge of the pits.

Large Figure B-5 shows the 5,827 acres of wetlands within these zones, with the likelihood
of wetland hydrology impact categorized as: No Impact - 3,679 acres of wetlands (63%);
Low Likelihood - 750 acres of wetlands (13%); Moderate Likelihood - 531 acres of wetlands
(9%); and High Likelihood - 867 acres of wetlands (15%) (Large Table 6). Within 0-10,000
feet from the edge of the mine pits, wetland types with a High Likelihood of wetland
hydrology impact include alder thicket (848 acres), coniferous swamp (19 acres), and
sedge/wet meadow (less than 1 acre); with a Moderate Likelihood include alder thicket or
shrub-carr (327 acres), coniferous swamp (195 acres), deep marsh (5 acres), shallow marsh
(3 acres), and hardwood swamp (less than 1 acre); and with a Low Likelihood include
coniferous swamp (223 acres), coniferous bog (453 acres), alder thicket or shrub-carr (68
acres), shallow marsh (4 acres), sedge/wet meadow (2 acres), and hardwood swamp (less
than 1 acre).

The wetlands categorized as High Likelihood are dominated by one alder thicket (824 acres;
wetland ID 53D) that has approximately 4 acres (less than 1%) within the 0-1,000 feet analog
impact zone. The remainder of this wetland (more than 99%) is located more than 1,000 feet
away from the edge of the mine pits and extends out to the edge of Area One

(Large Figure B-1). Based on the analog data, hydrologic impacts to peat wetlands are only
observed to occur within 1,000 feet from the edge of the mine pits. Therefore, wetlands were
categorized within the analog impact zones using an alternate method to determine the
likelihood of wetland hydrology impact. For this method, wetlands that are located within
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multiple analog impact zones are split along zone edges and acreage is calculated by zone.
As a result, the acreage for wetlands crossing zone edges is split among multiple zones,
rather than included in the analog impact zone that is closest to the edge of the mine pits
(Attachment B, Large Figures B-1 through B5). The acreage of each wetland type within
these potential impact zones is summarized in Large Table 7 and locations are shown in
Attachment B, Large Figures B-6 through B10. Using this analysis, there are 234 acres of
wetlands in the 0-1,000 feet zone (Large Figure B-7), 311 acres in the >1,000-2,000 feet
zone (Large Figure B-8), 718 acres of wetlands in the >2,000-3,500 feet zone

(Large Figure B-9), and 4,564 acres of wetlands in the >3,500-10,000 feet zone

(Large Figure B-10).

Large Figure B-10 shows the 5,827 acres of wetlands within these zones, with the likelihood
of wetland hydrology impact categorized as: No Impact - 5,094 acres of wetlands (87%);
Low Likelihood - 568 acres of wetlands (10%); Moderate Likelihood - 119 acres of wetlands
(2%); and High Likelihood - 46 acres of wetlands (1%) (Large Table 7). Within 0-10,000
feet from the edge of the Mine Pits, wetland types with a High Likelihood of wetland
hydrology impact include alder thicket (27 acres), coniferous swamp (19 acres), and
sedge/wet meadows (less than 1 acre); with a Moderate Likelihood include alder thicket and
shrub-carr (96 acres), coniferous swamp (14 acres), deep marsh (5 acres), shallow marsh (3
acres), and hardwood swamp (less than 1 acre); and Low Likelihood include alder thicket
and shrub-carr (247 acres), coniferous swamp (135 acres), coniferous bog (179 acres),
shallow marsh (4 acres), sedge/wet meadow (2 acres), and hardwood swamp (1 acre).

Qualitative Discussion

This section includes the general discussion regarding potential indirect wetland impacts that
might occur based on hypothetical hydrologic drawdown levels using the hydrologic wetland
sensitivity method as described in Attachment A. The potential indirect wetland impacts may
include: conversion to other wetland community types, a change in vegetation without a
change in community type, conversion to uplands, or other impacts.

Three categories of hydrologic wetland sensitivity, each with associated groundwater
drawdown levels for each wetland community type, were defined as follows:

e None-to-Slight: Water level changes in which impact on the community will be slight
to none with the potential for slight changes in abundance of various species but no
change in species present. Monitoring or mitigation not anticipated.

e Moderate: Water level changes that may have a moderate impact on the wetland
community with the potential for the loss and addition of some species. Monitoring
recommended with mitigation based on monitoring results.

e Severe: Water level changes expected to result in severe impacts on the community
with the potential for considerable loss of characteristic plant species and invasion by
other species, conversion of wetland type or conversion to upland. Monitoring should
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be conducted and mitigation may be required. According to the hydrologic wetland
sensitivity method, wetlands in which groundwater is not the principal source of
water and in which mitigation of surface water is planned (e.g., streamflow
augmentation) should be excluded from this category.

The wetland community sensitivity and estimating of changes to wetland communities as a
result of groundwater drawdown for the hydrologic wetland sensitivity method were
determined based on evaluating the vegetation characteristics of numerous Minnesota
wetlands contained in the MDNR Natural Heritage Information System (NHIS) database
(Attachment A). That data was used to develop an ordination, which groups wetlands within
the various native plant community system groups (Reference (19)) reflecting differences in
the degree of wetness of each community. However, the degree of wetness and the source of
wetness information were not well-documented so it is unclear if the wetness parameter is
related to persistence of wetness throughout the growing season, the typical maximum depth
of water within the wetland, or some other wetness characteristic.

That ordination was then used to estimate how wetland communities will respond to
decreasing water levels, with the main assumption that wetlands will move to the drier part
of the ordination. The three categories of potential impact to the wetland communities were
defined as None-to-Slight, Moderate, or Severe. The method states that the changes in the
wetland communities associated with the Severe category are less valid for estimating
vegetation changes than wetland communities included in the Moderate or None-to-Slight
categories (Attachment A). Therefore, the hydrologic wetland sensitivity method simply
estimated how wetland communities will respond to groundwater drawdown by assuming
that they will change to drier native plant communities or variants of the original community.
No data or research was utilized from actual wetlands responding to groundwater drawdown
so this analysis and related data should only be used as an initial estimate of what changes
might be expected should groundwater levels actually fall as a result of the proposed mining
activities. Monitoring of hydrology and vegetation within potentially impacted wetlands
represents the best method for documenting actual community changes resulting from
hydrology changes, understanding complex hydrologic conditions, and identifying potential
future indirect impacts related from mine features.

The preliminary information developed for the hydrologic wetland sensitivity method was
utilized to estimate what type of wetland impacts might occur at the Mine Site assuming
various, theoretical groundwater drawdown levels. Large Table 8 provides a summary of the
estimated wetland community changes using the groundwater drawdown thresholds for each
wetland type as indicated in the hydrologic wetland sensitivity method (Attachment A). The
hydrologic wetland sensitivity method did not evaluate shallow marsh, deep marsh, or
shallow open water communities, so the groundwater breaks and estimated community
changes were developed based on past experience and professional judgment.
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5.2.1.2.3 Quantification of Potential Indirect Impacts due to Change in Hydrology

Large Table 8 shows that for minor groundwater drawdown, ranging from 0.5 feet to 2 feet
for the various wetland communities, no substantial wetland community changes are
identified. In the moderate impact sensitivity category with water level changes ranging from
0.5 feet to 4 feet, some changes to vegetation are possible in all wetland communities with
marshes, open water, and meadow communities potentially resulting in conversion of
wetland type and increased shrub and tree growth in shrub and forested wetlands. In the
severe impact sensitivity category, nearly all wetland community types are estimated to
convert to other wetland types with a few wetlands estimated to convert to upland, including
meadow wetlands and possibly hardwood swamps. Monitoring to document impacts to
wetlands is recommended for all potential impacts in the moderate and severe impact
categories.

Because groundwater modeling cannot reasonably estimate potential indirect wetland
impacts, Attachment A concluded that analog impact zones can provide a reasonable
estimate of the areal extent of potential indirect wetland impacts resulting from hydrologic
effects. In addition, the evaluation of theoretical groundwater drawdown levels can help
estimate what types of potential indirect wetland impacts might occur. However, wetland
hydrology is a complex mix of precipitation, surface runoff, and in some cases, groundwater.
The response of complex natural systems to human disturbances can only be estimated.
Therefore, monitoring of wetland hydrology and vegetation communities is the best way to
document the extent and magnitude of wetland responses (potential indirect impacts) to
human disturbances.

5.2.1.3 Potential Indirect Impacts — Wetlands Abutting the Partridge River

Wetlands abutting the Partridge River within Area One (Large Figure 3) are identified by
wetland ID, wetland type using the Eggers and Reed (Reference (13)) wetland community
types, and acreage in Table 5-2. There are approximately 1,478 acres of wetlands which
include alder thicket or shrub-carr (86% of total acres), coniferous bog (13% of total acres),
and shallow marsh (1% of total acres).

Table 5-2 Wetlands Abutting the Partridge River
Wetland ID Eggers and Reed Wetland Community Wetland Size (acres)
53D Alder thicket 885.97
315 Alder thicket or Shrub-carr 322.84
678 Alder thicket 58.42
691 Alder thicket 6.23
708 Shallow marsh 3.92
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Wetland ID Eggers and Reed Wetland Community Wetland Size (acres)
709 Shallow marsh 8.14
888 Coniferous bog 192.96
Total acres of wetland 1,478.48

The XP-SWMM model identified that the changes in average annual flow (and therefore
stage) of the Partridge River will be within the naturally occurring annual variation for the
Partridge River (Reference (15)). Therefore, no potential indirect wetland impacts are
identified for the wetlands abutting the Partridge River.

5.2.1.4 Potential Indirect Impacts — Water Quality Changes

5.2.1.4.1 Fugitive Dust / Metals and Sulfide Dust Emissions

As described in Attachment A, a screening analysis was conducted that estimated potential
annual deposition of dust, metals, and sulfur to wetlands within and adjacent to the proposed
Mine Site and the FTB, respectively, from fugitive dust emissions. Note that this section
discusses only the Mine Site and the FTB, unlike other subsections of 5.2.1. Emission rates
and particle size distributions were based on total particulate matter. The estimated
deposition from fugitive dust emissions is then used to identify those wetlands that have the
potential for water quality changes (e.g., potential for water chemistry changes related to
sulfide dust deposition).

The potential additions of dust, metals, and sulfur to wetlands from fugitive dust emissions at
the Mine Site and the FTB were estimated using air dispersion/deposition modeling. The
estimated inputs of the dust, metals, and sulfur to wetlands were evaluated for significance to
potential changes in water quality. Specific components of the analysis identified in
Attachment A are summarized below.

Sources of Fugitive Dust and Estimated Air Emissions

Sources of dust to be modeled at the Mine Site and at the FTB are identified in Table 5-3 and
include the sources specified in Attachment A. One model run was conducted for each area —
the Mine Site and the FTB. Each respective model run provided an estimate of potential dust
deposition from a number of general fugitive dust sources. The source grouping function
within the AERMOD model was used to identify the different sources of metals and sulfur.
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Table 5-3 Emission Sources Modeled in the Assessment of Potential Indirect Wetland
Impacts Related to Deposition of Dust, Metals, and Sulfur
Mine Site FTB
Mine Site Modeling FTB Modeling
Modeling for Metals | Modeling | for Metals
Fugitive Dust Source® for Dust and Sulfur | for Dust | and Sulfur
Overburden and other construction rock
screening and/or crushing Included Excluded n/a n/a
Loading/unloading of tailings from the
former LTVSMC operations and
construction of dams n/a n/a Included Included
Dust generation from traffic on unpaved
roads at the ground surface (not in mine
pits)
° Roads made of genera| construction Included Excluded Included Excluded
material
e Roads made of LTVSMC Tailings n/a n/a Included n/a®
Handling activities associated with ore n/a n/a
and waste rock outside of the pits, Included Included
includes truck loading and unloading
outside of the pits. Activities related to:
e Category 1 waste rock stockpile Included Excluded n/a n/a
e Category 2/3 waste rock stockpile Included Included n/a n/a
e Category 4 waste rock stockpile Included Included n/a nla
Rail car loading (RTH (ore)) Included Included n/a n/a
Rock handling and roads within the pits® Excluded Excluded n/a n/a
Wind erosion
e From stockpiles(3) Excluded Excluded n/a n/a
e From beaches consisting of Flotation
Tailings n/a n/a Included Included
e From dams constructed of LTVSMC
tailings n/a n/a Included Included

n/a = not applicable

(1) sources as identified in Attachment A

(2) Fugitive dust sources excluded from the analysis per Attachment A include rock handling and roads within the pits
as these emissions are expected to be trapped within the respective pits and have minimal contribution to estimated
air concentrations.

(3) The potential for wind erosion from the stockpiles was evaluated as part of the air emissions inventory and it was
determined that wind erosion will not occur through the use of USEPA approved wind erosion calculations
procedures in Section 13.2.5 of Reference (20).

(4) General road construction material assumed to be laid over the top of the LTVSMC tailings.
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Potential fugitive dust emissions from the specified sources were calculated based on the
following information:

e Particulate matter as Total Particulate Matter (TPM); particles smaller than about 20
to 50 um (microns) in aerodynamic diameter.

Current Mine Site layout; Mine Year 8 and Mine Year 13.
e Expected operations at the FTB (e.g., dam construction, wind erosion)

At the Mine Site, the material handling emissions occurring on the stockpiles and at the RTH
were modeled as surface-based volume sources. The stockpile volume source dimensions
were based on a typical haul truck height of 30 feet and a dumping zone side length of 197
feet, similar to the particulate emissions modeling conducted for Class |1 areas

(Reference (21)).

The RTH volume source parameters were also identical to the parameters used in the
particulate modeling conducted for Class Il areas (Reference (21)).

For the Class Il modeling for the Mine Site (Reference (21)), the maximum emissions were
identified to occur in Mine Year 8 and Mine Year 13. Emissions from both years were
modeled for this assessment.

For the FTB, the emissions and modeling were based in part on the assumption that non-
reactive road construction material will be used to construct a roadbed on top of the
LTVSMC tailings and that haul trucks will not be travelling on roads made from LTVSMC
tailings.

Modeling with AERMOD in Deposition Mode

Modeling was conducted with the AERMOD model (version 12060) in deposition mode with
plume wet and dry depletion to estimate annual particle deposition. Surface meteorological
data used in the modeling are for Hibbing, Minnesota (2006-2010) and upper air meteorology
from International Falls, Minnesota. Meteorological data were processed using AERMET
(version 11059). See Class Il Modeling Protocol (Reference (21). Each year of
meteorological data was modeled individually and the highest estimated dust deposition rate
for each receptor node was brought forward into the mapping of deposition isopleths.

Deposition modeling with AERMOD requires inputs for particle size, particle density, and
mass fraction within each particle size category. The modeling for this assessment used one
particle size (30 microns) and a particle density of 2.7 grams per cubic centimeter (g/cm?),
which is consistent with inputs used for Class Il air modeling.
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Receptors

The receptors of interest for this analysis are the wetlands that are not identified as directly
impacted (Section 5.1). The respective initial receptor grids for the Mine Site and FTB were
set up with near-field and far-field spacing. For the Mine Site, the near-field receptor spacing
was 250 meters (within the ambient air boundary and out to 1,000 meters beyond the ambient
air boundary). The far-field receptor spacing was 1,000 meters (from 1 kilometer out to 5
kilometers from the ambient air boundary). For the FTB, the near-field receptor spacing was
250 meters within the ambient air boundary. The far-field receptor spacing was 1,000 meters
from the ambient air boundary out to 5 kilometers.

At both the Mine Site and the FTB, the fine grid (i.e., near-field grid) receptor spacing of 250
meters generally had at least one receptor being located over the wetlands within the property
boundary and out to 1 kilometer beyond the property boundary (Large Figure 15 and

Large Figure 16). However, for the area encompassed by the fine grid, a visual check was
made using GIS mapping tools to ensure that wetland areas encompassed by the fine grid had
at least once receptor within their boundaries. Additional receptors were then included in the
grid such that at least one receptor node was specifically located within the area of each
wetland. For the coarse grid (i.e., far-field grid), the specific assignment of a receptor to a
wetland area was not done for either the Mine Site or the FTB Area. A visual review (again
using GIS mapping) identified that most wetland areas for the coarse grid had a receptor
within their respective boundaries or relatively close to them. In other words, the coarse grid
receptor spacing of 1,000 meters provided good coverage of the wetland areas. In addition,
initial modeling of dust deposition identified that deposition rates changed very little beyond
about 1 kilometer from the ambient air boundary. Based on these two pieces of information,
it was determined that for those wetland areas covered by the coarse grid that did not have a
receptor within their respective area, the modeled deposition at the nearest receptor would be
used.

Dust Deposition and Speciation to Individual Metals and Sulfur

For the general dust emission sources identified in Table 5-3, total particulate emissions on
an annual basis were modeled for the Mine Site and the FTB, respectively. Each year of
meteorological data (5 years in total) were modeled individually. The estimated annual dust
deposition rate (grams per square meter; g/m?2/yr) for each receptor node for each modeled
year was then post-processed in a calculation spreadsheet to identify the highest estimated
dust deposition rate for each receptor node.

For the dust emission sources identified for assessing potential metals and sulfur deposition
at the Mine Site and the FTB, respectively, the highest estimated dust deposition rate for
each receptor node was then speciated to the respective metal and sulfur deposition rates
based on the contribution of the sources to a receptor node and the metal and sulfur
composition identified for each contributing source (ore and waste rock at the Mine Site and
tailings at the FTB). The estimated metal or sulfur deposition for each contributing dust
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source at a receptor node was then summed to provide a “total” deposition rate for each
respective metal and for sulfur at that receptor location.

Dust deposition rates were speciated for the following metals: arsenic, cadmium, chromium,
lead, manganese, nickel, and selenium (Attachment A). Copper and vanadium were added to
the evaluation because background deposition estimates were provided in Reference (22).
Attachment C provides the chemical composition of ore, waste rock and tailings used in the
dust speciation. The maximum concentration for each metal and sulfur was used in the
speciation calculations.

For both the Mine Site and the FTB, for each receptor node, the post-processing of the dust
deposition rate by source contribution was then summed to provide a “total” metal deposition
rate and a “total” sulfur deposition rate.

The speciation of the model-estimated dust deposition rate to the respective metal and sulfur
deposition rates is slightly different from the approach identified in Attachment A; page 6 for
the Mine Site; page 10 for the FTB) which identified that “... the total particulate emission
rates (grams per second) will be speciated and converted to metals and sulfur emission rates
based on data on the chemical composition of each material generating dust. ...”. However,
with regard to estimating a potential deposition rate for the individual metals and sulfur,
there is no difference in the two approaches.

Estimates of Rural Background Deposition

Estimates of rural background deposition rates for dust, metals and sulfur are provided in
Table 5-4. The background dust deposition rate is based on an effects-level for vegetation
(Reference (23), Reference (24)). Background metal deposition rates are estimated from
monitoring data collected at a site near the shore of Lake Superior near Eagle Harbor,
Michigan (Reference (22)). The background sulfur deposition rate is from data collected at
the Fernberg Road Monitoring Site (National Atmospheric Deposition Program, NADP) near
Ely, Minnesota (Reference (25)).

For dust, an annual effects-level deposition rate of 365 grams per square meter (g/m?/yr) is
compared to modeled annual dust deposition rates. This deposition rate is a potential effects
threshold for photosynthesis (i.e., potential for reduced photosynthesis due to “dusting” of
the plant surface) (References (23), Reference (24)). However, for this analysis, the
vegetative surface area of the wetlands is not calculated or included in the analysis. The
modeled dust deposition rate is assumed to be applied to the land surface area which is a
smaller area than the vegetative surface area. Vegetative surface area can be up to 13 times
greater than the land surface area (Reference (26)). For example, the ratio of leaf area in a
forest compared to the ground surface area ranges from 1.4 to 8.4 and for grasslands it can
range from 2.5 to 6.3. By only assessing dust deposition to the land surface area instead of
the vegetative surface area, it is likely the ratio of modeled deposition rate to the effects level
is being overestimated. In other words, the modeled deposition rate is not being spread over
the larger surface area of the vegetation which would reduce the effective deposition rate.
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For example, for a minimally vegetated ground surface with a surface area of 1.4 m?, the
deposition of 365 g to the 1.4 m? of vegetation surface results in deposition rate of 261g/m?.
Because this application does not include the deposition of dust to the vegetative surface
area, it is likely that the areas identified to exceed the effects threshold of 365 g/m?/yr has
been overestimated.

For metals, background deposition is based on the data from Reference (22). Sweet et al.
(Reference (22)) indicated that precipitation was under-collected by 45% to 70% when
sample volumes were compared to corresponding rain gage amounts. Because wet deposition
was considered to be underestimated, the wet deposition component was adjusted upward by
a factor of 1.6 (see Attachment D for calculations). Table 5-4 presents the adjusted total
deposition estimates.

Table 5-4 Estimated Background Deposition of Metals and Sulfur
Background
Deposition Rate
Parameter (wet + dry) Units® Comments

Wet deposition adjusted by a factor of 1.6.

Arsenic® 216 ug/ma2/yr Attachment D.

Cadmium® 505 ug/m2/yr Wet depOSitior,]At&tlgizfr;eedn?}lil).a factor of 1.6.
Chromium® 255 ug/m2/yr Wet depOSitior,]At&tlgizfr;eedn?}lil).a factor of 1.6.
Copper® 3.520 ug/mz2iyr Wet deposition adjusted by a factor of 1.6.

Attachment D.

Dust from total particulate matter (TPM). A
Dust@.() 365 g/ma2/yr “no effects” deposition rate related to
photosynthesis.

Wet deposition adjusted by a factor of 1.6.

Lead® 1,800 Kg/m?/yr Attachment D
Manganese® 5,580 ug/mz/yr wet deposmolgggfr;eedn? 3[/)a factor ot 1.
_ Wet deposition adjusted by a factor of 1.6.
@ 2
Nickel 938 Hg/m#/yr Attachment D.
Selenium® — ug/m2iyr Selenium deposition as reported in

Reference (24).
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Background
Deposition Rate
Parameter (wet + dry) Units® Comments

Wet deposition estimated from 2007-2011
NADP data (Reference (25)); dry deposition
Sulfur®)©) 0.16 g/m2/yr estimated to be 22% of total deposition
based on recent estimates from Voyageurs
National Park and from Reference (26)).

Wet deposition adjusted by a factor of 1.6.

. (4) 2
Vanadium 385 Kg/m#/yr Attachment D.

Wet deposition adjusted by a factor of 1.6.
Attachment D.

(1) Units are pg/m?/yr = microgram per square meter per year or g/m?/yr = grams per square meter per year
(2) Reference (23)
(3) Reference (24)
(4) Reference (22)
(5) Reference (25)
(6) Reference (26)

Zinc® 10,900 pg/ma2/yr

Total background sulfur deposition includes both wet and dry deposition. Background wet
deposition rates of sulfate are available from the NADP. The NADP maintains a network of
monitors throughout the United States to measure wet deposition and includes several
monitors in northeastern Minnesota. The closest monitoring site to Hoyt Lakes is the
“Fernberg” site (ID: MN18) near Ely, Minnesota. The average annual wet deposition rate of
sulfate over the past five years (2007-2011) at the Fernberg site was estimated (3.75 kg/ha),
then converted to sulfur (sulfur is 33% of the sulfate; 1.25 kg/ha), and used as the
background estimate for the wet deposition rate.

The Clean Air Status and Trends Network (CASTNET) operates a similar monitoring
network for dry deposition and coordinates some sites with the NADP, however, this
network does not have a site near Ely. The closest CASTNET site to Hoyt Lakes is in
Voyageurs National Park near Sullivan Bay. Dry deposition monitored at this site in
Voyageurs National Park indicates that dry sulfur deposition is approximately 19% of total
(wet+dry) deposition. A 1991-1993 study (Reference (26)) estimated the percentage of dry
deposition to total (wet + dry) deposition for various monitoring sites in Minnesota,
including the Fernberg site near Ely (22.2%). This percentage of dry sulfur deposition to
total (wet + dry) sulfur deposition (22%; average of three years) was used to estimate a total
(wet + dry) background deposition of sulfur in the Hoyt Lakes area.

The calculation for background deposition in g/m?/year, the deposition units in AERMOD, is
as follows:
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average wet deposition of sulfate at NADP monitoring station MN18 = 3.75 kg/ha/yr

sulfur as a percent of sulfate (SO4) = molecular weight of 32 / molecular weight of
96 = 33%

sulfur content of wet sulfate deposition = 3.75 kg/ha x 0.33 = 1.25 kg/ha/yr

percentage of dry deposition to total (wet + dry) sulfur deposition at Ely = 22.2%

total (wet + dry) deposition of sulfur = wet deposition/(100 - %dry)/100 =
1.6 kg/halyr

e total background deposition of sulfur = 0.16 g/m?/yr

The estimated background deposition for metals and sulfur is from data collected at sites
characterized as open areas in rural settings that are reasonably distant from industrial
sources and population centers. Reference (27) identifies that for forested areas, dry
deposition may be underestimated. Vegetation can effectively scavenge fine particles and
aerosols from the atmosphere and this interception can result in dry deposition being 50% or
more of the total deposition. As noted for the Fernberg Road monitoring site, dry deposition
is assumed to be 22% of total deposition. It is possible that the background sulfur deposition
estimated for this analysis may be low due to an underestimation of dry deposition. However,
no adjustments were made to the background sulfur deposition estimated for this analysis.

Significance Levels for Estimating the Potential Effects

For dust, metals, and sulfur, the following breakpoints are used for assessing the significance
of a modeled deposition rate at a receptor node:

< 100% of background: no potential for effects expected

> 100% of the background value: potential for effects, include in future wetland
monitoring

These are general categories of potential for effects. As this is a screening analysis to
identify wetlands for potential inclusion in a monitoring program, there is some flexibility in
identifying a potential level of deposition that suggests a potential for effect. Another
consideration for selecting a deposition rate that is a high percent of the background rates is
the likely overestimation of modeled deposition and the underestimation of background
deposition. For example, with regard to model-estimated metal deposition, this screening
evaluation used a maximum concentration from a range of possible values (see Attachment C
for metal and sulfur concentrations) to speciate a maximum estimated dust deposition for a
receptor node. Using a maximum metal concentration to speciate a maximum modeled
deposition rate for each receptor node likely overestimates individual metal deposition. The
underestimation of background metal deposition (i.e., wet deposition due to under-collection
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of precipitation) was identified in (Reference (22)). In addition, wet sulfate deposition may
be underestimated as well because the NADP data for the Fernberg Road monitoring site
(site MN18 in Reference (25)) indicates rainfall in the last 3 years is about 22% below the
annual average. If sulfate deposition from 2007 and 2008 is used (both years approximately
normal for precipitation amount), a background sulfur deposition rate of 0.23 g/m?/yr is
calculated, about 44% higher than the background deposition used in this screening analysis.
Also, Reference (27) identifies that for forested areas, dry deposition may be systematically
underestimated due to sample collection and analysis methodology. It is possible that the
background sulfur deposition estimated for this analysis may be low due to an underestimate
of dry deposition.

Given the potential for overestimation of modeled deposition and underestimation of
background deposition, and balancing the conservatism when their respective results are
combined in this analysis, it seems reasonable to select the wetlands estimated to receive
greater than 100% of background deposition (a potential doubling of the background
deposition) for consideration in potential future monitoring.

Results (Modeled Deposition Rates Compared to Background Values

Model results in the form of isopleths where model-estimated deposition exceeds background
deposition (i.e., modeled deposition is greater than 100% of background deposition) are
overlain on the wetlands. For this screening analysis, the maximum extent of potential for
effects on the wetlands for dust are presented and then for metals and sulfur at the Mine Site
and the FTB, respectively. The model results for the individual metals and sulfur are not
presented here, only the maximum area having the potential for effects from one or more the
dust constituents.

Dust Deposition

At the Mine Site, dust deposition is concentrated relatively close to the ore loading pocket
near the southern portion of the ambient air boundary (Large Figure 17). All receptors have
model-estimated dust deposition of 25% or less of the effects-level background of

365 g/m?/yr.

At the FTB, dust deposition is highest in three locations: southwest corner, northwest of the
Plant Site; southeast corner; and the northeast corner, towards Area 5. All receptors have
model-estimated dust deposition of 50% or less of the effects-level background of

365 g/m?/yr (Large Figure 18).

Overall, model-estimated dust deposition is largely constrained to within the respective
ambient air boundaries at the Mine Site and at the FTB and model-estimated deposition is
50% or less of the effects-level background dust deposition.
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Metals and Sulfur Deposition

The highest model-estimated metal and sulfur deposition at the Mine Site are in two defined
areas: 1) near the ore loading pocket; and 2) at the east end of the Category 2/3 Waste Rock
Stockpile near the eastern portion of the ambient air boundary (Large Figure 19). All of the
receptor nodes with the highest model-estimated deposition rates (deposition rates greater
than 100% of background) are located within the ambient air boundary.

At the FTB, there are two locations showing model-estimated deposition rates greater than
100% of background deposition: 1) approximately the southern and western two-thirds of the
basin; and 2) a small area on the northern and eastern portion of the ambient air boundary
(Large Figure 20). Approximately 90% of the receptor nodes with the highest model-
estimated deposition rates (rates greater than 100% of background deposition) are located
within the ambient air boundary. The remaining 10% of the receptor nodes with the highest-
modeled deposition are located to the south and east of the FTB outside of the ambient air
boundary.

Summary and Conclusions

There are 19,914 acres of wetlands identified within the receptor grid at the Mine Site. The
deposition modeling results indicates that 1.1% of the wetlands within the receptor grid area
are identified for consideration in future monitoring. There are 234 acres of wetland
potentially indirectly impacted (modeled metal deposition greater than 100% of background),
with 228 acres (97%) of the wetlands located within the Mine Site ambient air boundary.
Based on the modeling results, approximately 234 acres of wetlands in the Mine Site Area
are identified for potential inclusion in future monitoring.

At the FTB, there are 25,846 acres of wetlands identified within the receptor grid. Wetland
ID 1155 in the HRF Area, which is not subject to state and federal regulations

(Section 5.1.6), and a deepwater pit area located south of the FTB were not included in the
total wetland acreage. The deposition modeling results indicates that 0.7% of the wetlands
within the receptor grid area are identified for consideration in future monitoring. There are
194 acres of wetland potentially indirectly impacted (modeled metal deposition greater than
100% of background), with 59 acres (31%) of the wetlands located within the FTB ambient
air boundary. Based on the modeling results, approximately 194 acres of wetlands in the FTB
Area are identified for potential inclusion in future monitoring.

The deposition modeling results for dust, metals and sulfur do not indicate or suggest a
degree of impact or that adverse effects will be expected to occur. The modeling only
indicates those areas that were estimated to have deposition rates greater than 100% of
background deposition. These specific wetland areas are identified for consideration in any
future monitoring to be conducted for the Project.
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5.2.1.4.2 Ore Spillage

See Section 5.2.3.2.1 for a discussion of potential indirect wetland impacts as related to ore
spillage along the transportation corridors.

5.2.1.4.3 Leakage from Stockpiles/Mine Features and Seepage from Mine Pits

The stockpiles, mine pits, and other mine features (e.g., WWTF) are located within the
Partridge River watershed. Water containing constituents generated in the waste rock
stockpiles and mine pits has the potential to enter the shallow groundwater system via
potential leakage from the liners (stockpiles and WWTF equalization basins) or seepage from
the pits (Reference (15)). The leakage or seepage that enters groundwater will then be
transported toward the Partridge River along groundwater flow paths. The Groundwater IAP
process identified five such groundwater flow paths connecting the mine features to the
Partridge River. These flow paths are being considered in the assessment of potential
groundwater quality impacts (Reference (15)). The five flow paths are described in
(Reference (15)) and include: East Pit — Category 2/3 flow path, Ore Surge Pile (OSP) flow
path, WWTF flow path, Overburden Storage and Laydown Area (OSLA) flow path, and
West Pit flow path. Because the water quality within these flow paths has the potential to
change as a result of the Project, these same flow paths are considered in the assessment of
potential indirect wetland impacts associated with leakage or seepage from mine features.

Wetlands within the groundwater flow paths were identified by wetland type using the
Eggers and Reed (Reference (13)) wetland community types and acreage in Large Table 9.
There are approximately 516 acres of wetlands, which include alder thicket or shrub-carr
(56% of total acres), coniferous bog (33% of total acres), coniferous swamp (6% of total
acres), open bog (2% of total acres), shallow marsh (2% of total acres), deep marsh (1% of
total acres), and sedge/wet meadow (less than 1% of total acres).

Bog wetlands within and surrounding the Mine Site were reclassified as either ombrotrophic
or minerotrophic consistent with the November 2011, USACE Memorandum

(Large Table 10; Reference (18)). Other wetlands were classified as dominated by
groundwater, although all wetlands receive precipitation and, as stated in Section 5.2.1.2.2,
virtually all water movement in peat wetlands occurs horizontally in the upper layers of peat.
Approximately 66% of the wetlands within the flow paths are classified as dominantly
groundwater-fed while 34% of the wetlands are supported only by precipitation

(Large Table 9).

The Partridge River currently represents the primary discharge location for shallow
groundwater at the Mine Site. During operations, reclamation and long-term closure,
groundwater in areas south of the mine pits will continue to discharge to the Partridge River
while groundwater in areas north of the mine pits will discharge to the pits. The amount of
groundwater discharge to surface water and wetlands between the mine features and the
Partridge River is expected to be minimal relative to the amount of groundwater discharge to
the Partridge River itself. Significant quantities of groundwater are not expected to discharge
to the wetlands because of the very low hydraulic conductivities of the underlying peat
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layers, as cited in Section 5.2.1.2.2. In the water quality model, it is assumed that the
leakage/seepage from mine features discharges to the Partridge River; there is assumed to be
no groundwater discharge to surface water or wetlands along intermediate portions of the
flow paths (Reference (15)). Therefore, the water quality model cannot be used to quantify
the amount of leakage/seepage from mine features that discharges directly to individual
wetlands. However, the water quality model can be used to provide a conservative estimate
of the potential indirect wetlands impacts caused by water quality changes due to
leakage/seepage from mine features. This approach and the resulting estimates are described
in the following paragraphs.

The water quality model includes groundwater quality evaluation locations within the
surficial aquifer and located along the Dunka Road for each of the groundwater flow paths.
These evaluation locations are within the PolyMet property boundary, typically within close
proximity of the mine features and are located up gradient of most of the groundwater-fed
wetlands at the Mine Site. Thus, results of the water quality modeling within these flow paths
can be used to evaluate groundwater quality that could flow to down gradient groundwater
fed wetlands.

Water quality modeling results indicate groundwater quality along each flow path is likely to
change from existing conditions. For this indirect wetland impact analysis, it is
conservatively assumed that these changes may cause potential indirect impacts to the
character, function, and quality of groundwater fed wetlands. Therefore this analysis also
assumes that all down gradient groundwater-fed wetlands located within the five Mine Site
surficial aquifer flow paths may have potential indirect wetland impacts related to water
quality changes as a result off leakage/seepage from mine features.

The leakage/seepage rates associated the mine features are summarized in Table 5-5.
Large Table 9 summarizes the wetland types within the flow paths with potential indirect
wetland impacts resulting from mine feature leakage/seepage changes to water quality.
Large Table 11 identifies wetlands within the flow path. Consistent with other potential
indirect wetland impacts identified in this Data Package, the wetlands identified in

Large Table 11 can be used to inform the development of a monitoring plan for potential
future indirect impacts related water quality changes resulting from leakage/seepage from
mine features.
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Table 5-5 Leakage/Seepage Rates Associated with Mine Features

Maximum Rate®

Mine Feature Type of Flow (gpm)
. ) Seepage from the Mine Pit 6.5
East Pit — Category 2/3 Stockpile :
Liner Leakage 0.13
OSP Liner Leakage 0.0062
WWTF Liner Leakage 0.030
OSLA Infiltration 32
West Pit Seepage from the Mine Pit 6.4

(1) Flows shown represent the maximum monthly rate at a 90% probability.

This analysis does not indicate or suggest that actual adverse effects will occur or that
adverse effects are expected to occur. The analysis only indicates areas that can be
conservatively assumed to have potential indirect impacts due to changes in groundwater
quality. These specific wetland areas are identified for consideration in future monitoring to
be conducted during facility operations.

5.2.1.5 Potential Indirect Impacts — Wildlife Utilization of Nearby Habitats from
Project Noise

The following sections summarize the potential indirect impacts to wildlife utilization of
nearby habitats from Project noise. As outlined in Attachment A, the following three steps
were used in the potential indirect impact analysis: 1) potential sources and range of Project
noise were identified; 2) potential wildlife species and habitat preferences within the area
were identified; and 3) potential impacts to wildlife utilization of nearby habitats from
Project noise were qualitatively assessed.

5.2.1.5.1 Potential Sources and Range of Project Noise

Existing ambient steady equivalent noise levels for most of the Mine Site are in the range of
35 to 45 decibels (dBA), which is a range comparable to secluded woods or a quiet bedroom
(Reference (28)). The Peter Mitchell Mine, north of the Mine Site, and traffic along Dunka
Road and the existing railway, along the south edge of the Mine Site, also contribute brief,
episodic noise impacts.

The primary sources of Project noise from the Mine Site will be blasting, haul trucks, and
train horns, with noise levels ranging from 89-115 dBA. Noise from equipment such as
graders, bull dozers, and support trucks will be less dominant sources of noise, ranging from
75-95 dBA (Reference (29). Blasting at the Mine Site is expected to occur once every two to
three days. Typically, rock blasting generates a single event noise level ranging from 111-
115 dBA at 50 feet from the blasting site (Table 5.5-7 of Reference (30)). Within most of the
Mine Site, the sound from the blast will be similar to a loud clap of thunder.



- . App NorthMet Project

- Date: April 8, 2015 Wetland Data Package
POLYMET .

MINENG Version: 11 Page 46

5.2.1.5.2 General Habitat Types

Vegetation within the Mine Site consists primarily of forested and shrub wetlands, older
forested uplands dominated by black spruce and/or jack pine, young aspen stands, and
recently logged areas dominated by aspen, ferns, and grasses. Upland areas are likely to be
used more by wildlife than wetlands in the Mine Site as preferred habitat, likely because
uplands offer more cover and browse during the winter than wetlands.

5.2.1.5.3 Wildlife Species Present

Common wildlife species utilizing the Mine Site include the following (Reference (31),
Reference (32)):

e large mammals, including white-tailed deer (Odocoileus virginianus), black bear
(Ursus americanus), moose (Alces americanus), gray wolf (Canis lupus), coyote
(Canis latrans)

e intermediate mammals, including muskrat (Ondatra zimbethicus), beaver (Castor
canadensis), red fox (Vulpes vulpes), grey fox (Urocyon cinereoargenteus) and
woodchucks (Marmota monax)

e small mammals, including species of bats, squirrels, voles, and mice

e wetland birds, including ducks and other waterfowl, wading birds, and perching birds
with specific wetland habitat preferences

e upland birds, including most perching birds, owls, turkey vultures (Cathartes aura),
hawks, and other birds of prey

e reptiles and amphibians, including common turtles, frogs, snakes, and lizards
e a wide range of insect species in wetland, upland, and transitional habitats

The MDNR Comprehensive Wildlife Conservation Strategy lists 65 Species of Greatest
Conservation Need (SGCN) in the combined Laurentian Uplands and Nashwauk Uplands
Subsections, in which the Mine Site is located (Reference (33)). Large Table 12 lists the
SGCN species, along with their specific preferred habitat types. Habitat preferences for the
SGCN species were reviewed, and the species were sorted in Large Table 12 to separate
those species which utilize only wetland habitat types, those species which utilize only
upland habitat types, and those species which utilize both wetland and upland habitats.

Based on the preferred habitat utilization, there are ten SGCN species that utilize only
wetland habitats and fourteen SGCN species that utilize only upland habitats. The remaining
42 SGCN species utilize both wetland and upland habitats. The wetland habitat types utilized
by the most SGCN species are lowland coniferous forest (25 species) and lowland shrub

(22 species).
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According to the MDNR NHIS database, the following three state-listed species
(Reference (34)) have documented occurrences within ten miles of the Mine Site:

e gray wolf (Canis lupus), special concern
e Dald eagle (Haliaeetus leucocephalus), special concern
e wood turtle (Clemmys insculpta), threatened

The wood turtle was found approximately 0.8 mile south of the Mine Site in 2004. The bald
eagle may also be in the vicinity of the Mine Site, although the MDNR NHIS database has no
records for bald eagle nests within 5 miles of the Mine Site. The bald eagle is no longer
listed under the Endangered Species Act, but is protected under the Bald and Golden Eagle
Protection Act. The habitat preferences for these three species are summarized in

Large Table 12.

There are three federally listed species in St. Louis County; they include the Canada lynx
(Lynx canadensis), a threatened mammal species; the gray wolf (Canis lupus), a threatened
mammal species; and the piping plover (Charadrius melodus), an endangered wading bird
species. Canada lynx may occasionally utilize the Mine Site (Reference (32)); however, there
is no suitable habitat for piping plover at the Mine Site.

In addition to species listed under State and Federal endangered species acts, some wildlife
species are also protected as Regional Forester Sensitive Species (RFSS) by the USFS
(Reference (35)). The habitat preferences for these species are summarized in

Large Table 12.

5.2.1.5.4 Potential Indirect Impacts to Wildlife Utilization of Nearby Habitats

The impacts of noise on wildlife are largely unknown and the assessment of impacts remains
subjective (Reference (36)). Wildlife are receptive to different sound frequency spectrums,
many of which may be inaudible to humans. Local wildlife are likely to be accustomed to the
sound from mine activities currently found in the area. Noise from sources such as mine
construction, mine and plant operations, and ore transport are sources of noise that will be
relatively low-toned and constant, consistent with industrial fans, so it should present less
annoyance than higher-pitched or variable tones of changing loudness (Reference (36)).

Some animals can adapt to predictable human activities, so if the activity generally occurs at
predictable time periods at the same places or along the same routes, animals may become
habituated to the activity (Reference (36)). Response of the animal depends on the context
within which a human/animal encounter takes place, the behavioral state of the animal, the
type of human activity, and the time and location of the activity.

Potential noise-related impacts to wildlife vary between species. The more common wildlife
species (deer, small mammals, common birds) are habitat generalists with a relatively high
tolerance of disturbance and human presence, and the noise generated by human activities.
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These species may temporarily abandon habitats immediately adjacent to the Mine Site at the
onset of the Project, but would likely return to those habitats as they become habituated to
the activity.

Wildlife species with more specific habitat needs, and/or those that are more sensitive to
proximity to human activities may abandon habitats near the Mine Site and migrate to
habitats further from the noise sources. The distances migrated from the Mine Site will vary
depending on the sensitivity to noise of each species.

5.2.2 Flotation Tailings Basin (FTB) Area

Wetlands were identified within the 500-feet increments beginning at the FTB boundary and
continuing out to a total of 30,000 feet (Large Figure 21). The area of evaluation included
only wetlands within Area Two where wetland type information has been developed and it
did not include wetlands identified as directly impacted (Section 5.1). Large Table 13
identifies each wetland within each of the 500-feet zones and Large Table 14 provides a
summary of wetland types within each 500-feet increment.

5.2.2.1 Potential Indirect Impacts — Wetland Fragmentation

For remaining wetlands not directly impacted as discussed in Section 5.1, an estimate of
potential indirect wetland impacts from wetland fragmentation by Project features (i.e.,
containment system) was determined based on an analysis of the various factors that may
contribute to potential fragmentation. Wetland fragments in the FTB Area are identified in
Table 5-6.

Approximately 0.5 acres of wetland fragments were identified in the FTB Area. The majority
of wetland fragments consist of shallow marsh (61%), followed by deep marsh (35%),
coniferous swamp (4%), and alder thicket (less than 0.01%).
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Table 5-6 Fragmented Wetlands in the FTB Area
Eggers and Reed
Wetland Total Wetland Direct Impact Potential Indirect
Wetland ID Community Size (acres) (acres) Impact (acres)
272 Deep marsh 1.11 1.10 0.01
279 Alder thicket 4.84 3.33 <0.01
290 Coniferous swamp 0.48 0.22 0.02
307 Shallow marsh 0.78 0.77 <0.01
593 Deep marsh 9.80 8.47 0.15
595 Deep marsh 2.14 1.09 0.01
1134 Shallow marsh 14.45 8.71 0.04
1155 Shallow marsh 0.55 7.30 0.15
1156 Shallow marsh 14.49 11.08 0.06
1159 Shallow marsh 0.05 0.62@ 0.05
Total acres of wetland 48.69 35.18 0.49

(1) Wetland 1155 is directly impacted by the HRF and FTB.
(2) Wetland 1159 is directly impacted by the HRF.

5.2.2.2 Potential Indirect Impacts — Changes in Hydrology

5.2.2.2.1 Wetlands within the FTB Surficial Groundwater Flow Paths

The three surficial aquifer groundwater flow paths are shown in Large Figure 22 and include
Unnamed Creek (west flow path), Trimble Creek (northwest flow path), and Mud Lake
Creek (north flow path) (Reference (37). Large Figure 22 also includes several surface water
model evaluation locations within these flow paths (e.g., PM-11) and the approximate
locations of Project surface water discharges (e.g., SD006). Large Table 15 summarizes the
wetland types within the flow paths with potential indirect wetland impacts resulting from
changes in hydrology. Large Table 16 identifies wetlands within the flow paths and
hydrology source. Consistent with other potential indirect wetland impacts identified in this
Data Package, the wetlands identified in Large Table 16 can be used to inform the
development of a monitoring plan for potential future indirect impacts related water quality
changes resulting from leakage/seepage from mine features.

5.2.2.2.2 Seepage from the FTB

Seepage modeling from the FTB is described in detail in Reference (37). The following
discussion is a summary of information regarding seepage that leaves the FTB via the west,
northwest, and north flow paths. Seepage from the southern toe of the Tailings Basin, which
forms the headwaters of Second Creek, is discussed in Section 5.2.4.
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The FTB Containment System, located along the northern and western sides of the Tailings
Basin (Reference (37)) will collect approximately 90% of the seepage from the FTB to
groundwater and 100% of the seepage from the FTB to surface water. The FTB Containment
System located along a portion of the eastern side of the Tailings Basin will collect 100% of
the seepage from the FTB (both groundwater and surface water). The seepage water to the
west that bypasses the FTB Containment System is described in Reference (37). The seepage
to the west is assumed to travel all the way to the Embarrass River via the west flow path.
The seepage water to the northwest that bypasses the FTB Containment System is estimated
to be about 6 gpm. The seepage to the northwest discharges to Trimble Creek at PM-19 via
the northwest flow path. The seepage water to the north that bypasses the FTB Containment
System is estimated to be about 4 gpm. The seepage to the north discharges to Mud Lake
Creek at MLC-2 via the north flow path. The total amount of groundwater that is estimated to
discharge to surface water from the west, northwest, and north flow paths is on average
approximately 170 gpm, 85 gpm, and 70 gpm respectively. The total flow discharging to
surface water is higher than the seepage flow entering groundwater because of the addition of
recharge to the flow paths along the length of each flow path.

The aquifer capacity at the north, northwest, and west toes (which feed the north, northwest,
and west flow paths respectively) is estimated to be 44 gpm, 55 gpm, and 110 gpm
respectively. Under existing conditions, seepage from the Tailings Basin is in excess of the
aquifer capacity at the toes of the Tailings Basin. Therefore, excess seepage that cannot be
contained within the aquifer upwells to surface flow near the toes of the Tailings Basin and
contributes flow to the nearby tributaries via surface runoff.

Under Project conditions, the FTB Containment System will capture all of the surface flow
that is currently upwelling near the northern, northwestern, western, and portions of the
eastern toes of the Tailings Basin dams. To prevent significant hydrologic impacts to Trimble
Creek and Unnamed Creek due to reduction in flow, the water collected by the FTB
Containment System will be treated by the WWTP and discharged to the tributaries. To the
west, the discharge(s) will be directed to a location near the existing surface discharge
SDO006. To the northwest and north, the discharge(s) will be spigotted at multiple locations
along the downstream side of the FTB Containment System to add flow to the adjacent
wetlands, similar to what is occurring under existing conditions. Flow to Mud Lake Creek
will be augmented entirely with off-site runoff diverted toward Mud Lake Creek by a
drainage swale constructed northeast of Cell 2E. Augmentation will not be necessary at the
eastern segment of the FTB Containment System. This area is currently flowing into the
Tailings Basin, thus the collection of seepage will not have hydrologic impacts to the
watershed. Reference (37) shows the expected amount of water needed for stream
augmentation on an average annual basis.

5.2.2.2.3 Potential Indirect Impacts — Changes in Hydrology due to Drawdown or
Surcharge

The augmentation described in Section 5.2.2.2.2 is designed such that the average annual
water yield at the toe of the Tailings Basin is within +/- 20% of the No Action condition.
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Plus or minus 20% is within the range of annual variability in precipitation, as well as
streamflow, in the Embarrass watershed (Reference (15) and Reference (37)). Therefore,
anticipated changes to downstream hydrology, including wetlands, is expected to be within
the range of that typically observed due to natural variability.

The potential for indirect impacts due to reduced or increased seepage at the toe of the
Tailings Basin is greatest immediately downstream of the toe, where seepage and
augmentation account for nearly all the water yield (i.e., there is no upstream watershed).
Downstream of the toe, the potential for impact will be reduced as the watershed area
tributary to that location increases, and the portion of total water yield derived from runoff
increases. That is, the potential for hydrologic impact diminishes radially as distance from
the FTB increases. Large Table 13 categorizes wetland areas downstream of the Tailings
Basin according to distance from the Tailings Basin. Wetlands located further from the
Tailings Basin are anticipated to have less potential for indirect impacts due to hydrologic
changes.

Wetland hydrology is a complex mix of precipitation, surface runoff, and in some cases,
groundwater. Despite the use of augmentation to mitigate impacts, the response of complex
natural systems to human disturbances can only be estimated. Therefore, monitoring of
wetland hydrology and vegetation communities is the most appropriate way to document the
extent and magnitude of wetland responses (potential indirect impacts) to the Project.

5.2.2.2.4 Quantification of Potential Indirect Impacts due to Change in Hydrology

See Section 5.2.1.2.2 for a discussion of potential indirect wetland impacts due to change in
hydrology.

5.2.2.3 Potential Indirect Impacts — Wetlands Abutting Unnamed Creek, Trimble
Creek, and Mud Lake Creek

Wetlands abutting Unnamed Creek, Trimble Creek, and Mud Lake Creek within Area Two
(Large Figure 4) are identified by wetland 1D, wetland type using the Eggers and Reed
(Reference (13)) wetland community types, and acreage in Table 5-7 through Table 5-9.

There are approximately 2,576 acres of wetlands which include alder thicket or shrub-carr
(63% of total acres), coniferous swamp (24% of total acres), hardwood swamp (5% of total
acres), shallow marsh (5% of total acres), deep marsh (2% of total acres), and wet meadow
(1% of total acres).

Wetlands abutting Unnamed Creek within Area Two include approximately 527 acres of
wetlands which include alder thicket and shrub-carr (52% of total acres), hardwood swamp
(19% of total acres), shallow marsh (16% of total acres), deep marsh (10% of total acres),
and coniferous swamp (3% of total acres) (Table 5-7).
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Table 5-7 Wetlands Abutting Unnamed Creek
Wetland ID Eggers and Reed Wetland Community Wetland Size (acres)
270 Shallow marsh 85.84
593A Deep marsh 25.73
625 Coniferous swamp 3.70
627 Alder thicket or Shrub-carr 187.09
788 Hardwood swamp 98.13
820 Deep marsh 26.92
845 Coniferous swamp 12.64
876 Alder thicket 39.13
1071 Alder thicket or Shrub-carr 29.18
1147 Alder thicket or Shrub-carr 13.46
996 Alder thicket or Shrub-carr 4.10
593 Deep marsh 1.18
Total acres of wetland 527.10

Wetlands abutting Trimble Creek within Area Two include approximately 886 acres of
wetlands which include alder thicket and shrub-carr (78% of total acres), coniferous swamp
(15% of total acres), shallow marsh (4% of total acres), wet meadow (2% of total acres), and
deep marsh (1% of total acres) (Table 5-8).

Table 5-8 Wetlands Abutting Trimble Creek
Wetland ID Eggers and Reed Wetland Community Wetland Size (acres)

253 Deep marsh 5.89

254 Shallow marsh 36.72
953 Alder thicket or Shrub-carr 614.34
955 Alder thicket or Shrub-carr 39.24
956 Wet meadow 17.40
989 Coniferous swamp 130.31
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Wetland ID Eggers and Reed Wetland Community Wetland Size (acres)
990 Alder thicket or Shrub-carr 42.22
529 Wet meadow 0.30
Total acres of wetland 886.42

Wetlands abutting Mud Lake Creek within Area Two include approximately 1,162 acres of
wetlands which include alder thicket and shrub-carr (56% of total acres), coniferous swamp
(41% of total acres), and hardwood swamp (3 of total acres) (Table 5-9).

Table 5-9 Wetlands Abutting Mud Lake Creek
Wetland ID Eggers and Reed Wetland Community Wetland Size (acres)
285 Coniferous swamp 364.87
953 Alder thicket or Shrub-carr 614.34
866 Hardwood swamp 31.04
652 Coniferous swamp 109.44
986 Alder thicket or Shrub-carr 22.21
988 Alder thicket or Shrub-carr 20.51
Total acres of wetland 1,162.41

A detailed hydrologic model has not been developed for the streams downstream of the
Tailings Basin. Water management at the Plant Site consists of flow augmentation
immediately downstream of the FTB Containment System (Section 5.2.2.2.2 and

Reference (37)) to minimize hydrologic impacts to downstream watercourses. The
hydrologic analysis presented in Reference (37) estimates that the changes in average annual
flow (and therefore stage) of Unnamed Creek, Trimble Creek, and Mud Lake Creek will be
within the annual variability that naturally occurs in the Embarrass River watershed.
Therefore, no potential indirect wetland impacts are identified for the wetlands abutting
Unnamed Creek, Trimble Creek, and Mud Lake Creek.

5.2.2.4 Potential Indirect Impacts — Water Quality Changes

5.2.2.4.1 Fugitive Dust / Metals and Sulfide Dust Emissions

The discussion, tables, and figures for this section are found in Section 5.2.1.4.1 which
discusses the Mine Site and FTB.
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5.2.2.4.2 Potential Indirect Impacts — Water Quality Changes

The Project will impact water quality downstream of the Tailings Basin by altering the
chemistry and volume of seepage and surface water discharges leaving the Tailings Basin.
Impacts to surface water and groundwater quality are quantified in (Reference (37)). The
collection of existing seepage by the containment system and augmentation with WWTP
effluent water will generally improve downstream water quality relative to current
conditions. Water quality impacts to receiving waters are described in (Reference (37)). Even
if water quality is improved, there is potential for indirect impacts to wetlands due to changes
in water quality.

Potential indirect wetland impacts due to water quality changes may occur due to:
e Changes in groundwater quality,
e Changes in surface water quality, or
e Changes in both groundwater and surface water quality.

Wetland areas potentially impacted by water quality changes are shown in Large Figure 22
and listed in Table 5-10. Note that within this section, the term groundwater and surface
water refer to the path by which Project water leaves the Tailings Basin (e.g., potential
impacts from Tailings Basin groundwater seepage that discharges to surface water at a
downstream location are classified as a potential impact due to changes in groundwater

quality).

Table 5-10 Wetland Area Potentially Indirectly Impacted by Changes in Water Quality
Wetland Area (acres) Mud Lake Trimble Unnamed | Downstream Total
Potentially Impacted by Creek Creek Creek of
Changes in Water (North) (Northwest) (West) Groundwater
Quality Flow Paths®
Groundwater Quality? 296.50 514.03 1,162.15 -- 1972.68
Surface Water and 835.77 568.92 690.87 570.16 2665.72
Groundwater Quality
Total 1,132.27 1,082.95 1,853.02 570.16 4638.40

(1) Groundwater refers to water leaving the FTB within the surficial aquifer. Impacts resulting from the discharge of that
seepage to surface water are considered an impact due to groundwater in this analysis.

(2) All areas potentially impacted by changes in surface water quality are also potentially impacted by changes in
groundwater quality

(3) Potentially impacted wetlands are located along Trimble Creek and Mud Lake Creek, but outside of groundwater
flow paths (see also Footnote (1)).

Potential for indirect impacts from changes in groundwater quality may occur anywhere
along the modeled groundwater flow paths (Section 5.2.2.2.1). Wetlands that may be
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impacted in this manner are identified in Large Figure 22 and include a total of 4,068 acres.
Potential for impacts to groundwater quality are diminished as distance from the Tailings
Basin increases, as the relative portion of total groundwater that originates from the Tailings
Basin decreases (Reference (37)). It should be noted that the amount of Tailings Basin
seepage remaining in the surficial aquifer is very small (Section 5.2.2.2.1). Thus, the
potential for indirect impacts due to changes in groundwater quality is anticipated to be
small.

Potential impacts from changes in groundwater quality may also occur in any wetlands
abutting tributary streams into which impacted groundwater may discharge. This includes all
reaches of Unnamed Creek, Trimble Creek, and Mud Lake Creek (Large Figure 22).
Wetlands abutting these streams and outside of the modeled groundwater flow paths add an
additional 570 acres of potential indirect impacts due to changes in groundwater quality.

Changes in surface water quality may also potentially indirectly impact wetlands. Potential
indirect impacts from changes in surface water quality may occur in wetlands within the
surface watersheds immediately downstream of the Tailings Basin (Large Figure 22). This
includes watersheds upstream of modeling locations UC-1a, TC-1, and MLC-3. These areas
include 1,158 acres of wetlands (all of which may also be potentially indirectly impacted by
changes in groundwater quality). Downstream of these locations, potential indirect impacts
due to changes in surface water quality are limited to wetlands abutting the tributary streams.
These areas include an additional 1,505 acres of wetlands (all of which may also be
potentially indirectly impacted by changes in groundwater quality).

As with impacts from changes in groundwater quality, potential impacts due to changes in
surface water quality are expected to diminish as distance from the Tailings Basin increases
and flows originating from the Project are diluted by natural runoff.

The wetland hydrology downstream of the Tailings Basin is too complex to be accurately
incorporated into the Plant Site probabilistic model detailed in Reference (37). The response
of such complex natural systems to water quality changes originating at the Tailings Basin
can only be estimated. Therefore, monitoring of wetland hydrology and vegetation
communities is the best way to document the extent and magnitude of wetland responses
(potential indirect wetland impacts) to the Project.

5.2.2.5 Potential Indirect Impacts — Wildlife Utilization of Nearby Habitats from
Project Noise

The following sections summarize the potential indirect impacts to wildlife utilization of
nearby habitats from Project noise. As outlined in Attachment A, the following three steps
were used in the potential indirect impact analysis: 1) potential sources and range of Project
noise were identified; 2) potential wildlife species and habitat preferences within the area
were identified; and 3) potential impacts to wildlife utilization of nearby habitats from
Project noise were qualitatively assessed.
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5.2.2.5.1 Potential Sources and Range of Project Noise

Noise at the FTB will be generated primarily by the placement of FTB Containment System,
construction of FTB dams, and by operation of various types of pumping equipment used to
transport the tailings slurry and recovered water from the FTB Containment System. Noise
levels heard by individual wildlife species cannot be exactly determined, because wildlife
species are mobile. As an individual moves, the noise level from a given source changes with
the distance between the source and the receptor (the individual animal).

5.2.2.5.2 General Habitat Types

The FTB and surrounding area is currently dominated by grasslands, extensive wetland
complexes, and open water areas. The existing Tailings Basin is dominated by upland
grassland communities across its flat upper surface and down the tailings dams that descend
to the wetlands to the north and west. A natural upland promontory occurs along the
northeastern edge of the FTB. This promontory is dominated by young aspen along the lower
two-thirds of the slope, and by mixed hardwood and coniferous forest on the upper slopes.

5.2.2.5.3 Wildlife Species Present

Wildlife species within and adjacent to the FTB are similar to those described in
Section 5.2.1.5 for the Mine Site. Most of the same common SGCN and RFSS species
present at the Mine Site are also present at the FTB.

5.2.2.5.4 Potential Impacts to Wildlife Utilization of Nearby Habitats

Noise-related potential indirect impacts to wildlife utilization of nearby habitats will be
similar to those for the Mine Site, described in Section 5.2.1.5, with one notable exception -
the FTB is at least 5.5 miles from the nearest potential blasting site. At this distance, the
sound of the blast will be under 61 dBA, based on a sound pressure level of 115 dBA at 50
feet from the blast (Reference (28). As a result, the physiological and behavioral changes
potentially induced by blast noise will be greatly diminished at the FTB as compared to the
Mine Site. In addition, the level of activity, including use of heavy equipment and number of
support vehicles in operation, is expected to be lower at the FTB than at the Mine Site. As a
result, overall noise generation should be lower at the FTB, resulting in fewer impacts to
wildlife.

5.2.3 Transportation Corridors

Wetlands abutting the railroad corridor from the Mine Site to the Plant Site, within Area One
and Area Two, are identified by wetland ID, wetland type using the Eggers and Reed
(Reference (13)) wetland community types, and acreage in Large Table 17. There are
approximately 543 acres of wetlands which include alder thicket or shrub-carr (75% of total
acres), coniferous swamp (15% of total acres), shallow marsh (7% of total acres), deep marsh
(1% of total acres), shallow, open water (1% of total acres), and sedge/wet meadow (less
than 1% of total acres). Wetlands abutting the Dunka Road and Utility Corridor are identified
in Section 3.2.3 and shown in Large Figure 7.
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5.2.3.1 Potential Indirect Impacts — Wetland Fragmentation

For remaining wetlands not directly impacted as discussed in Section 5.1, an estimate of
potential indirect wetland impacts from wetland fragmentation by Project features (Dunka
Road and Utility Corridor and Railroad Connection Corridor) was determined based on an
analysis of the various factors that may contribute to potential fragmentation.

An approximately 0.01 acre alder thicket (Wetland ID 1034A), which is located just outside
of the Dunka Road and Utility Corridor, was identified as a wetland fragment. Wetland ID
1034A is connected to Wetland ID 1034, which is directly impacted by the Dunka Road and
Utility Corridor.

5.2.3.2 Potential Indirect Impacts — Water Quality Changes

5.2.3.2.1 Mine to Plant Railroad

The potential release of dust from railcars transporting ore from the Mine Site to the Plant
Site was addressed in the May 6, 2011 Air Impact Assessment Planning Summary Memo:
“The Air IAP group concluded that there will be minimal air impacts from any dust
generated from ore hauled in the railcars due to the coarse nature of the ore.” Based on this
conclusion, air modeling of potential release of dust from railcars was not performed because
the potential wetland impacts will not be significant.

The Air IAP group concluded that any dust generated from ore hauled in railcars will be
coarse in nature (i.e., relatively large particles). These larger particles will tend to deposit on
the soil surface near the railcar and not be dispersed to any great extent. An estimate of the
spillage of ore fines along the rail corridor is shown in Section 8.4.3 of Reference (38). It
was assumed that all spillage of the coarse material will occur in a 2-meter wide strip on both
sides of the centerline of the railway (total width = 4 meters) over the entire haul distance
after loading (~ 8 miles; ~13,000 meters), resulting in approximately 0.11 Kg/square meter
of ore fines deposited annually or 2.14 Kg/square meter deposited for the 20-year Project.
This equates to 0.002 inch of depth of ore fines deposited annually or 0.05 inches deposited
for the 20-year Project.

Using the geochemical modeling methods described in Section 8.4.3 of Reference (38) for
the spilled ore, the quality of water contacting this material was estimated on a per-unit area
basis which is also a per unit length of the rail corridor (see Attachment E for details). The
contact water was assumed to mix with the background surface runoff, using the runoff water
quality and quantity determined in Sections 5.3.2 and 6.1.3.3.2 of Reference (15) for the
Mine Site water quality model. For each meter of railway (2 meter spillage strip on one side),
the area required to have a less than 10% likelihood of the mixed contact and natural runoff
exceeding water quality standards (as defined in Section 2.2 of Reference (15)) was
estimated by successive runs of a probabilistic water quality model.
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For most chemical constituents, the contact water leaving the spillage strip is estimated to
have a greater than 90% likelihood of complying with surface water standards at all times.
Constituents that have the potential to exceed surface water standards at the edge of the 2-
meter spillage strip include aluminum, cobalt, copper, and nickel. Aluminum concentrations
are often above the surface water standard in the background runoff, and it is not possible to
achieve a less than 10% likelihood of exceeding the standard in the mixed water

(Section 4.4.4.1.1 of Reference (15)). For cobalt, copper, and nickel the estimated area
(square meters per meter of railroad track on each side) necessary to provide sufficient
dilution for 90% probability of compliance is shown in Table 5-11.2

Table 5-11 Estimated Runoff Area Required for Dilution of Spillage Contact Water
Surface Water Standard Natural runoff area
Constituent (ng/L) (m? per m of track)
Cobalt 5.0 25
Copper 9.3M 675
Nickel 521 30

(1) Standard is hardness-based, value shown for 100 mg/L hardness

The limiting area required to provide sufficient dilution water for all constituents is estimated
at 675 square meters per meter of track (one-sided). Approximately 543 acres of wetlands
along the railroad corridor that may have potential indirect impacts are identified in

Large Table 17. Watersheds were delineated for each wetland that abutted the railroad
corridor as well as wetlands with contributing watersheds abutting the railroad corridor.

Wetlands that have contributing watersheds that include no segments of the railway (e.g.,
many of the wetlands uphill to the north of the rail corridor) were identified as having no
potential indirect impacts from rail spillage. Wetlands immediately abutting the railway and
whose watersheds include the rail centerline were identified as potentially being impacted,
although the impacts may not extend to the full area of the wetland. Wetlands that have
contributing watersheds which include natural areas that are larger than 675 square meters
per meter of track (one-sided) in the contributing watershed were identified as having no
potential indirect impacts.

5.2.3.2.2 Dunka Road

Loaded mine haul trucks will not travel on the Dunka Road. Empty mine haul trucks will
only travel on the Dunka Road when they are in need of maintenance at the Area 1 Shop. It is

2 Based on the PolyMet rail car modification evaluation (Reference (50)), ore spillage may be reduced by up to 97%,
which would proportionally reduce the dilution needed to meet surface water standards.



- . App NorthMet Project

- Date: April 8, 2015 Wetland Data Package
POLYMET .

MNENG Version: 11 Page 59

estimated that each truck will travel to Area 1 Shop twice per year. The total one-way trips
per year are estimated at 44. Given the low traffic volumes (< 1 trip per week on average)
and the consideration that the ore trucks will be empty, it was determined in Attachment A
that a quantitative assessment of impacts from ore particle discharge from haul truck
travelling down the Dunka Road is not warranted. Therefore, no potential indirect wetland
impacts were identified for wetlands abutting the Dunka Road.

5.2.3.2.3 Product Shipping

Products produced in the hydrometallurgical plant (Gold and Platinum Group Metals
concentrate, mixed hydroxide precipitate) will be loaded into super sacks (i.e., large
industrial sacks used to transport solid material) and then loaded onto trucks or railcars.
There is little or no potential for spillage with this method of shipping and Attachment A
concluded that with respect to flotation concentrate, as stated in the Project Description
(Reference (12)), "Each filtered concentrate will be conveyed to separate stockpiles within an
enclosed 10,000 ton storage facility for loading into covered rail cars. The storage facility
will store about 7 to 10 days of production capacity when flotation concentrate will be
directed to Concentrate Dewatering/Storage. The storage facility will have a concrete floor
and provisions to wash wheeled equipment leaving the facility to prevent concentrates from
being tracked out of the facility.” Best Management Practices adopted at other mining
facilities, such as enclosed storage and loading, covered cars, top-loaded gondola-type cars,
and vehicle wash facilities, are proposed for use at the Project. PolyMet will be paid on tons
received by customers so it has a vested interest in not losing any concentrate. The covered
rail cars will be inspected for holes and any holes repaired before concentrate loading.
Attachment A determi