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Acronyms, Abbreviations, and Units

Acronym, Abbreviation, or Unit Description
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
DNR Minnesota Department of Natural Resources
MEPA Minnesota Environmental Policy Act
MOA Memorandum of Agreement
MPCA Minnesota Pollution Control Agency
MPP Mine to Plant Pipelines
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Acronym, Abbreviation, or Unit

Description

MSFMF Mine Site Fueling and Maintenance Facility
NEPA National Environmental Policy Act
NHIS Natural Heritage Information System
NHPA National Historic Preservation Act
NPDES National Pollutant Discharge Elimination System
NRCS Natural Resources Conservation Service
NRHP National Register of Historic Places
NWI National Wetland Inventory
OSLA Overburden Storage and Laydown Area
OSP Ore Surge Pile
PGEs Platinum Group Elements
RFSS Regional Forester Sensitive Species
RTH Rail Transfer Hopper
SDEIS Supplemental Draft Environmental Impact Statement
SDS State Disposal System
SEIS Supplemental Environmental Impact Statement
SGCN Species of Greatest Conservation Need
SNF Superior National Forest
SWPPP Stormwater Pollution Prevention Plan
USACE U.S. Army Corps of Engineers
USFWS U.S. Fish and Wildlife Service
USFS U.S. Forest Service
USGS U.S. Geological Survey
WCA Wetland Conservation Act
WWTS Waste Water Treatment System
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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. PolyMet acquired from Cliffs Erie
the LTV Steel Mining Company (LTVSMC) taconite processing facility and Tailings Basin, as
well as 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 (DNR) 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 DNR, 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 DNR under Minnesota Rules, part 4410.4400. The
Minnesota Pollution Control Agency (MPCA) and Minnesota Department of Health assisted the
DNR pursuant to Minnesota Rules, part 4410.2200.
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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. For the Project, approximately 1,862 acres
of wetland were identified (Large Table 1 and Large Table 2). 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 and Section 1.3 of Reference (2).

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
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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 an Equalization Basin Area to collect water that comes in contact with mining
features. Water collected from pit dewatering will be pumped to the Plant Site for treatment at
the WWTS, then routed to the FTB Pond 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 System (WWTS) 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. Water used in processing, and some tailings basin
seepage will be returned to the Tailings Basin Pond for reuse. The WWTS will use reverse
osmosis to treat any tailings basin seepage that cannot be recycled prior to discharge to the
environment. If makeup-water is needed for processing, it will be provided via the Colby Lake
Pipeline Corridor. Additional detail on the Project description is presented in Section 5.0 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
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
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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; and 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 932 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 and in
Chapter 3 of Reference (2). Ownership of the Project site and adjacent property owners is
provided in Large Table 4.

Summary of Wetlands

Wetlands were delineated using established methods according to the Routine On-Site
Determination Method specified in the U.S. Army Corps of Engineers 1987 Wetlands
Delineation Manual (Reference (3)), the Interim Regional Supplement to the Corps of Engineers
Wetland Delineation Manual: NorthCentral and Northeast Region (Reference (4)), and the
Regional Supplement to the Corps of Engineers Wetland Delineation Manual: NorthCentral and
Northeast Region (Reference (5)). The delineation was conducted across the Project areas
between 2004 and 2012. The delineated wetlands were classified using the Eggers and Reed
Plant Community Classification System (Reference (6)), the USFWS Circular 39 Classification
System (Reference (7)), and the USFWS Cowardin Classification System (Reference (8)). The
following references summarize wetland delineations conducted between 2004 and 2012
(Reference (9), Reference (10), Reference (11), Reference (12), Reference (13), Reference (14),
Reference (15), and Reference (16)). The delineation was discussed with the Wetland 1AP
Workgroup, and the delineation was approved by the co-lead agencies as part of the Wetland
IAP Workgroup process on March 30, 2011. PolyMet is requesting wetland delineation
concurrence for WCA regulatory purposes.

Approximately 1,862 acres of wetland were identified across the Project areas (Mine Site, Plant
Site, Railroad Connection Corridor, Dunka Road and Utility Corridor, Colby Lake Pipeline, and
Second Creek area (Large Table 1; Large Figure 4). The percentage (based on acreage) of Eggers
and Reed (Reference (6)) wetland types identified in the Project areas include: coniferous bog
(47%); alder thicket (17%); shallow marsh (14%), coniferous swamp (9%); deep marsh (8%);
hardwood swamp (2%); sedge meadow (1%); open bog (1%); wet meadow (1%); shrub-carr
(less than 1%); and shallow, open water (less than 1%).

Description of Wetland Impacts

The Project activities are expected to result in direct and fragment (indirect) impacts to 127
wetlands, covering a total of approximately 930.2 acres (Large Table 2). 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 Seepage Containment System. The
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Project will also result in 26.9 acres of fragmented wetlands. Fragmented wetlands are remnants
of a directly impacted wetland. The determination of fragmentation is based on an analysis of
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.

The majority of direct and fragment wetland impacts will occur at the Mine Site (84%), followed
by the Plant Site (16%) (Large Table 2). Road, railroad, and utility corridors account for less
than 1% of wetland impacts. Wetland impacts will occur in the following wetland types (based
on acreage): coniferous bog (56%), alder thicket (12%), coniferous swamp (9%), shallow marsh
(8%), deep marsh (8%), sedge meadow (3%), wet meadow (2%), hardwood swamp (1%), open
bog (1%), and shrub-carr (less than 1%). Additional details on direct wetland impacts are
presented in Section 11.4.

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 57 wetlands covering approximately 778
acres at the Mine Site, 45 wetlands covering a total of approximately 145 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 (89 acres), excavation
(133 acres), both fill and excavation (593 acres), or installation of the Tailings Basin seepage
capture system (88 acres). Approximately 62% of the directly impacted wetlands are rated high
quality, 6% are rated as moderate quality, and 32% are rated as poor quality. The inventory of all
wetlands in the Project areas is presented in Large Table 1 and wetland impacts are detailed in
Large Table 2.

The Project may also cause indirect wetland impacts due to potential wetland fragmentation, or
potential changes in wetland watershed areas, stream flow, groundwater drawdown, 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 for wetlands
located within and around the Project area (Section 5.2.1.2.2 and Large Figure 14 of
Attachment A; Attachment B; and Section 5.2.3 of Reference (2)). Additional detailed
descriptions of wetland impacts are presented in Sections 2.0 and 11.5 and in Section 5.2.3 of
Reference (2).

Special Considerations

PolyMet conducted database searches and field surveys to evaluate the presence of federal or
state-protected wildlife and plant species in the vicinity of the Project; however, only state-listed
species are discussed in this document.

No state endangered or threatened wildlife species were documented during the field surveys
conducted in 2000 and 2004 in the vicinity of the Project. Additional details on these wildlife
surveys are presented in Section 12.1 and Section 5.2.5 of Reference (2).
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One vascular plant species that is listed by the State of Minnesota as endangered, Caltha natans
(floating marsh marigold), was identified in the Project area during surveys conducted between
1999 and 2017. Additional details on plant surveys are presented in Section 12.1.2 and

Section 5.2.4 of Reference (2).

Take of a state threatened or endangered vascular plant species, such as Caltha natans, may
require a permit from DNR under Minnesota Rules, part 6212.1800. Because impacts are
unavoidable in one Project location that currently supports a state endangered vascular plant
species population, Caltha natans, a takings permit application was submitted to the DNR in
November 2017 (Reference (17)). PolyMet will work with the DNR and other appropriate
agencies to determine acceptable mitigation for directly impacted species.

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
eligible properties was executed and the NHPA process was completed on December 27, 2016.
Additional details on historic properties are presented in Section 12.2 and Sections 4.2.9 and
5.2.9 of Reference (2).

Wetland Mitigation

Wetlands that are directly impacted and impacted by fragmentation will be replaced and
mitigated by credit purchase from an off-site wetland bank #1609 in the St. Louis River
watershed (#3), in Bank Service Area (BSA) #1, in St. Louis County, prior to construction of the
Project. The option agreement for the wetland credits is provided in Attachment D.

Preference for the bank selection followed the preferential sequencing for compensatory
mitigation per the USACE St. Paul District Policy for Compensatory Mitigation in Minnesota
(Reference (18)). Under that policy, the preference is that wetland mitigation banks under
consideration for this Project be located in the BSA #1, which is the BSA where the Project
wetland impacts would occur.
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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 wetlands containing a potential indirect wetland impact factor
rating of 3, 4, or-5 and a sampling of those wetlands with factor ratings of 1 and 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 described in Section 15.0. If it is
determined that certain wells are not providing useful information, the monitoring may be
modified with the concurrence of the USACE and DNR.
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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 (19)).

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 (20)), a revised wetland permit application was submitted to the USACE in August
2013 (Reference (21), which supplemented the 2004 application with the updated Project plans.
A Supplemental Draft Environmental Impact Statement (SDEIS) (Reference (1) 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 (DNR) 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 1 and 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) acquired the LTVSMC plant.

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. The USFS issued a Final Record of Decision (ROD) in January 2017
(Reference (22). Additional details on the land exchange are presented in Section 3.1.2, 4.3, and
5.3 of Reference (2).

PolyMet acquired from Cliffs Erie the LTVSMC taconite processing facility and Tailings Basin,
as well as the necessary easements and rights-of-way for the Transportation and Utility Corridors
connecting the Mine Site and the Plant Site. 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 activities are expected to result in direct and fragment (indirect) impacts to 127
wetlands, covering a total of approximately 930.2 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 Mine
Site will contain the majority of direct wetland impacts (83%), followed by the FTB (16%), HRF
(less than 1%), Dunka Road and Utility Corridor (less than 1%), and the Railroad Corridor (less
than 0.1%). There will be no direct impacts in the Colby Lake Pipeline Corridor or the Second
Creek area.

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

The Project will also result in 26.9 acres of fragmented wetlands. Fragmented wetlands are
remnants of a directly impacted wetland. The determination of fragmentation is based on an
analysis of 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; more details on fragmentation are provided in Section 5.2.1.1 of Attachment A. As
agreed upon with the Co-Lead Agencies during the EIS process, the acreage of fragmented
wetlands will be treated as if directly impacted and included in the compensatory mitigation
needed for the Project’s direct impacts.

There will be 903.3 acres of direct wetland impacts and 26.9 acres of fragmented wetlands, for a
total of 930.2 acres of wetland impacts treated as direct impacts. Wetland impacts, the methods
used to determine the impacts, and the estimated timing of impacts are detailed in Section 11.4.



NorthMet Project

POLYMET Date: December 2017 Wetland Replacement Plan

MINING

Version: 3 Page 11

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

(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 Project is located within the major
watershed — St. Louis River Watershed (#3); the minor watersheds include Sabin Lake
(Embarrass River; #3153), Second Creek (#3150), Wyman Creek (#3148), and Partridge River
(#3146, 3149, and 3155) (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 (23))
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 (24)) 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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5.0 Project Description

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 Project features, refer to the FEIS,
Reference (2) and PolyMet’s application for a Permit to Mine.

The Project includes five areas:
e Mine Site

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

e Dunka Road and Utility Corridor
e Railroad Connection Corridor
e Colby Lake Pipeline 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 summary of the Project schedule.

Table 5-1 Summary of Project Schedule

Time period Description of Activities

Construction Phase Mine Site land clearing and overburden removal, Plant Site renovation and
. construction, construction associated with the Tailings Basin, Mine Site
(18-24 month period . . . .
. ] construction, construction and renovation along the Transportation and
prior to Mine Year 1) [ ytjlity 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

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
(dikes, ditches, ponds); build out additional haul roads; build out FTB dams
and HRF

Mine Years 1-8
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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 treated mine water 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)

e mine water collection systems to collect and treat water from the mine pits, the
stockpiles, the ore handling facilities, and the haul roads
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e an Equalization Basin Area that will store mine water collected at the Mine Site before it
is pumped to the Waste Water Treatment System (WWTS) for treatment

e a Central Pumping Station (CPS) and Mine to Plant Pipelines (MPP) to transport water
between the Mine Site and the Plant Site

e stormwater management systems
5.2.1 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:

e 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)

e removing overburden from the pit area and other areas on-site, as necessary
e constructing the RTH
e constructing the liners and containment systems for the OSP and waste rock stockpiles

e constructing water management features, including the Equalization Basin Area, CPS,
and MPP, as well as dikes, ditches, and ponds to manage stormwater

e 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.

522 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,
and ore loading for transport to the Process Plant via the RTH are mining activities that will not
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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 mineral 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 Equalization Basin Area. 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 mineral overburden,
saturated mineral overburden, and peat. Each type of overburden will be managed according to
its characteristics.

Unsaturated mineral overburden is the mineral material located above the natural water table
surface. Waste characterization studies have demonstrated that unsaturated mineral 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 mineral overburden that is
not needed for immediate construction and reclamation needs will be stored in unlined
overburden stockpiles at the OSLA.

Saturated mineral 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 DNR. Saturated mineral overburden
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not used for construction will be combined with waste rock in the membrane-lined temporary
waste rock stockpiles.

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 mineral 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 DNR. 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 4©) %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 (which in turn mobilizes trace metals), 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 Equalization
Basin Area. During operations, mine water from the waste rock stockpiles, haul roads, OSP, and
mine pits will be pumped from the Equalization Basin Area to the Waste Water Treatment
System (WWTYS) at the Plant Site. For the first approximately 10 years, all treated mine water
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 for any discharge of treated mine
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water to surface waters at the Mine Site during operations. Starting in Mine Year 11, some
treated mine water will be sent to the East Pit to augment flooding as the pit is backfilled, with
the remainder 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.

5.3 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 Process Plant 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 System (WWTYS)
e FTBarea

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
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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 WWTS 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 a DNR-approved Closure Plan and Dam Safety permits
currently managed by Cliffs Erie, and MPCA-approved NPDES/SDS and Air Quality permits
managed by Cliffs Erie.

There is a coal ash landfill (landfill) located on the east side of the former LTVSMC tailings
basin (Large Figure 6). This landfill was operated by LTVSMC to accept coal ash from LTV’s
Taconite Harbor facility, and coal contaminated soil from the LTVSMC abandoned coal yard.
The landfill was closed per the “Closure Plan for the Tailings Basin Coal Ash Disposal Area”
(Plan) prepared for LTVSMC in May 2000, and filed with the MPCA.. The landfill ceased
accepting coal ash for land disposal on approximately August 1, 2000. According to the Plan,
final closure activities were to have been completed by September 22, 2000. The contents of the
landfill will be relocated to the HRF prior to time period when the current landfill area will be
inundated by NorthMet flotation tailings (Reference (25)).

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 DNR-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.
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Seepage at the south toe of Tailings Basin Cell 1E that is contributing to discharge monitored at
SD026 is planned to continue to be collected and managed using the existing seepage
containment system and/or an improved system potentially located further south but still within
the PolyMet property boundary. The objective of modifications to or replacement of the existing
seepage capture system is to capture as much as practical of the small increment of overall
seepage at this location not collected by the existing system. The existing seepage collection
system and/or an improved system will constitute the FTB south seepage containment system.

The FTB Seepage Containment System is shown on Large Figure 6. Large Figure 10 shows the
wetlands that would be impacted between the toe of the Tailings Basin and the FTB Seepage
Containment System. Details are shown on Large Figure 9 of Attachment A and discussed in
Section 5.2.3.2.3 of Reference (2). Details on the FTB South Seepage Management System are
provided in Section 2.3.3.2, Large Figure 3, and Large Figure 4 of Volume V of the NPDES
Permit Application (Reference (26)). Final designs will be provided to the agency when
complete.

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 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
Cell 2W, at the site of the Emergency Basin used in the former LTVSMC operations

(Large Figure 6).

The Emergency Basin is constructed in a topographic low area. Its southern tip initiates near the
central portion of the proposed HRF, widening and deepening into a former ravine that trended
to the north. The original purpose of the Emergency Basin was to contain taconite tailings
discharge from the main LTVSMC Tailings Thickeners in the event of a power failure.
Accidental overflows, spillage, and floor drainage from the former LTVSMC Concentrator
Building also reached the Emergency Basin. These materials were deposited hydraulically
through an underground Emergency Tunnel terminating at the southeast side of the Emergency
Basin. Overflow from sumps in LTVSMC booster pump house Number 1 was also directed into
the Emergency Basin. Material flowed by gravity into the Emergency Basin and was placed
hydraulically. Material in the basin consists of slimes, fine tailings, and coarse tailings

(Section 3.1 of Reference (27)).

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
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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.

5.3.4  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 WWTS, 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 WWTS.
Tailings basin seepage 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. Baseline flows are the conditions before implementation of the tailings
basin pumpback systems as part of the Cliffs Erie Consent Decree.

To meet this requirement, PolyMet will distribute WWTS discharge 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. The drainage swale is shown on Large Figure 2, Large Figure 6, and

Large Figure 10. Large Figure 10 shows the wetlands that would be impacted by the drainage
swale. Details are also shown on Large Figure 9 of Attachment A and in Section 2.4.3,

Large Figure 3, and Large Figure 4 of the Reference (26). 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 location and preliminary layout of the proposed drainage swale is shown on Drawings
FTB-004, FTB-011, and FTB-012 of the Permit to Mine Permit Application Support Drawings —
Flotation Tailings Basin (Appendix 6 of Reference (19)). The purpose of the swale is two-fold:
to divert surface water runoff that may otherwise flow into tailings basin and, to prevent ponding
of water at the toe of the proposed future dam at the northeast corner of tailings basin Cell 1E.
Final design of the swale (selection of final alignment, cross-section configuration, and depths)
will occur as part of preparation of construction plans and specifications for contractor bidding of
swale construction. In general, the swale will be configured to achieve a low maintenance or
maintenance-free configuration that drains the area by gravity flow rather than having to rely on
any pumping or piping systems. Final construction plans will be provided for agency reference
when they become available.

The Plant Site water will be managed in accordance with a future MPCA NPDES/ SDS permit,
which will include SWPPPs. The SWPPPs 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
e 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 pipelines 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 MPP will be constructed in the Utility Corridor to transport mine water between the Mine
Site and the Plant Site.

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).
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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 will be 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

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;
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e Compensate for unavoidable adverse impacts through restoration, enhancement, creation,
or preservation.

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

o 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
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e maintain a SWPPP, using BMPs, to prevent site erosion and subsequent downstream
sedimentation

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 5.2.3.1).

6.1.4  Compensation

Wetland mitigation will be accomplished by purchasing compensatory mitigation credits from a
wetland bank. Preference for the bank selection follows the preferential sequencing for
compensatory mitigation per the USACE St. Paul District Policy for Compensatory Mitigation in
Minnesota (Reference (18)). Under that policy, the preference is that wetland mitigation banks
under consideration be located in the Bank Service Area (BSA) #1, which is the BSA where the
Project wetland impacts will occur.

Wetlands that are directly impacted and impacted by fragmentation will be replaced and
mitigated by credits purchased from an off-site wetland bank as described in Section 14.0.
PolyMet will purchase wetland bank credits in BSA #1, in the St. Louis River watershed, prior to
construction of the Project.

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
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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)
¢ 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 (20)). Alternatives considered during project scoping and DEIS
development are summarized in the 2009 DEIS (Table 3.2-4 of Reference (20)). 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.
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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 (28)), 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).

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.
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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 (29)). 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
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.

The Mine Site Layout for the Permit to Mine application moved the WWTS to the south of
Dunka Road. This change resulted in an additional reduction of direct wetland impacts at the
Mine Site (Table 6-1; Large Figure 7).

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.
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Table 6-1 Summary of Direct Wetland Impacts Throughout Project
Proposed Mine Site Layout Direct Wetland Impacts at Mine Site (acres)

Scoping EAW 1,257
DEIS 804
FEIS 758

Permit to Mine 752

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
Equalization Basin Area. Overall, PolyMet has located Mine Site infrastructure in order to
extract the ore efficiently and minimize wetland impacts to the extent possible.

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.



NorthMet Project

POLYMET Date: December 2017 Wetland Replacement Plan

MINING

Version: 3 Page 33

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 DNR 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 mineral 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
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 mineral overburden and Category 1 waste rock during Mine Site
construction, as approved by the DNR. 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
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Pit (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 WWTS and pumped to the FTB Pond for
use in mineral processing. This alternative, which reuses groundwater that must be extracted to
facilitate mining, is environmentally beneficial because it minimizes the amount of water that
will be appropriated 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 DNR during the Environmental Review Process.

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 DNR to address dam stability
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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
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 WWTS.

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 based on information provided in Section 5.3. Locating the HRF within the
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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 MPP 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 (30)) because it would not likely provide significant environmental benefit over rail
transport.

The project will upgrade the existing Dunka Road and install the MPP alongside it. The layout of
the MPP 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 DNR will review this Wetland Replacement Plan
concurrently with the submittal of the Permit to Mine application, which was also submitted to
the DNR, pursuant to the Minnesota Nonferrous Metallic Mineral Mining Rules (Minnesota
Rules, chapter 6132).

The Permit to Mine and WCA are administered by the DNR 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 DNR Nonferrous Metallic Mineral Mineland Reclamation Rules (Minnesota Rules,
chapter 6132).
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Summary of Project Permits and Approvals

Unit of Government

Type of Permit/Approval/Action

Status

Federal

U.S. Army Corps of
Engineers

Section 404 Permit for Wetland Impacts

Submitted August 2013

Section 106 Consultation (MN Historic
Preservation Office)

Consultation completed on
December 27, 2016

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 completed on
December 27, 2016

State

Minnesota Department of
Natural Resources

Permit to Mine

Submitted November 2016

Endangered Species Taking Permit (if
required)

Submitted October 2017

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

Submitted July 2016

Water appropriations permit for plant
makeup-water

Submitted January 2017

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

Submitted June 2017

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

Submitted November 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 2017

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 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 crediting information provided in Large Table 5 and Large Table 6.

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 DNR and USFS (Reference (31)). 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 (31)). 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
(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
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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
areas of high hydraulic conductivity glacial till and aligned with wetlands containing high
hydraulic conductivity soils.
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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
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.
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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 12). 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 (32)).

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 12). 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 12). Additional, less dominant soil types are also mapped at the Mine Site, as
shown on Large Figure 12 and in Large Table 7. Poorly drained/Hydric and somewhat poorly
drained/partially hydric soils make up approximately 43% of the Mine Site (Large Figure 12,
Large Table 7).

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
“Udorthents, loamy” map unit (1003B; hydric status is unknown) (Large Figure 12),

Large Table 8). 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
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hydric; the hydric soil status is unknown for approximately 90% of the Plant Site
(Large Table 8).

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 12 and Large Table 9).

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 9, Large Figure 12). 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 9).

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 10). Additional soils mapped in the Colby Lake Pipeline Corridor units
were found within this project area (Large Figure 12). 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 10).

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 (9), Reference (10), Reference (11), Reference (12), Reference (13), Reference (14),
Reference (15), Reference (16)). Wetland delineations were performed according to the Routine
On-Site Determination Method specified in the USACE Wetlands Delineation Manual (1987
Edition) and the Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Northcentral and Northeast Region (Reference (5)), and the requirements of the Minnesota
Wetland Conservation Act (WCA) of 1991 (Reference (3), Reference (5)). The delineation was
discussed with the Wetland IAP Workgroup, and the delineation was approved by the co-lead
agencies as part of the Wetland IAP Workgroup on March 30, 2011 (Reference (33)).
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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 (14), 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

DNR 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 (6)), the USFWS Circular 39 Classification System
(Reference (7)), and the USFWS Cowardin Classification System (Reference (8)).
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11.3 Wetland Descriptions and Functional Assessment

Approximately 1,862 acres of wetland were identified across the Project areas (Mine Site, Plant
Site, Railroad Connection Corridor, Dunka Road and Utility Corridor, Colby Lake Pipeline, and
Second Creek (Large Table 1; Large Figure 4; Attachment A). The percentage (based on
acreage) of Eggers and Reed (Reference (6)) wetland types identified in the Project areas
include: coniferous bog (47%); alder thicket (17%); shallow marsh (14%); coniferous swamp
(9%); deep marsh (8%); hardwood swamp (2%); sedge meadow (1%); open bog (1%); wet
meadow (1%); shrub-carr (less than 1%); and shallow, open water (less than 1%).

11.3.1 Mine Site

A total of 87 wetlands covering approximately 1,297.8 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.

The wetlands (based on acreage) in the Mine Site include coniferous bog (67%), alder thicket
(13%), coniferous swamp (10%), shallow marsh (3%), sedge meadow (2%), open bog (1%), wet
meadow (1%), hardwood swamp (1%), shrub-carr (less than 1%), and deep marsh (<1%).

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

The Plant Site includes the areas shown in Large Figure 6. Nearly the entire Plant Site has been
disturbed by past mining activities.

11.3.2.1 Process Plant Area

No wetlands are present in the Process Plant area, which is typically called the plant at a mine
that includes the buildings involved in the processing of materials and the surrounding area; this
area encompasses both the Beneficiation and Hydrometallurgical processing buildings. There is a
Plant Reservoir located east of the concentrator which is a concrete-lined basin located in an
upland area at the north end of the Colby Lake pipeline. Its purpose was (and will be) to store
and provide additional water for use at the Plant Site (Reference (14)).
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11.3.2.2 Flotation Tailings Basin Area

A total of 52 wetlands covering approximately 257.8 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 (49%), shallow marsh (39%), coniferous swamp (6%), alder thicket (5%), shrub-carr
(1%), wet meadow (less than 1%), sedge meadow (less than 1%), hardwood swamp (less than
1%), and shallow, open water (less than 1%).

In the FTB, the landfill was closed by placing layers of LTVSMC tailings, a liner, and soil on top
of the coal ash with the final covered area seeded and mulched. There is shallow drainage that
flows on the southeastern side of the landfill, which was artificially created to facilitate drainage
off the landfill (Large Figure 6). This 0.3-acre area is proposed as an incidental wetland under
Minnesota Rules, part 8420.0930, subpartl and Minnesota Rules, part 8420.0105, subpart 2,

item D.

The wetlands in the FTB area have been previously impacted by LTVSMC tailings deposition,
roads, and impoundment. The majority (88%) of wetlands within the FTB area are currently
rated as low quality with low vegetative diversity/integrity. Approximately 12% of the wetlands
are rated as moderate quality.

11.3.2.3 Hydrometallurgical Residue Facility

One shallow marsh wetland, covering 0.62 acres, was identified within the HRF area
(Large Table 1; Large Figure 4).

In the HRF, there is a 28.56-acre area that was used during LTVSMC operations as an
emergency process material storage basin for the Plant Site. The sediments in this basin consist
of slimes, fine tailings, coarse tailings, and concentrate (Section 3.1 of Reference (27)). Because
this area was used as area to contain taconite tailings discharge from the main LTVSMC Tailings
Thickeners, and to contain accidental overflows, spillage, and floor drainage from the former
LTVSMC Concentrator Building, this area is not classified as wetland.

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 45% of the wetlands are
alder thicket, 23% are shrub-carr, 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.
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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 alder thicket (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-carr (24%), wet meadow (19%), deep marsh (14%), and alder thicket (6%).

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 (Large Figure 9) overlaps parts of the FTB area and the Colby Lake
Pipeline Corridor area (Large Figure 11 of Attachment A). An analysis of the Second Creek area
was completed at the request of the Co-Lead Agencies during the FEIS. Of the 30 wetlands
located in the Second Creek area, only 22 wetlands are unique to the Second Creek area

(Large Figure 9). The remaining eight wetlands were discussed in Section 11.3.2 and

Section 11.3.5.

A total of 22 unique wetlands covering 291.79 acres were identified within the Second Creek
area (Large Figure 8 of Attachment A). The wetlands include alder thicket (44%), shallow marsh
(36%), hardwood swamp (7%), deep marsh (5%), coniferous swamp (6%), shrub-carr (2%), and
shallow, open water (less than 1%).

The wetlands are located adjacent to paved and unpaved, gravel roads within a disturbed area.
All of the wetlands in the area are rated as low quality.

11.4 Wetland Impact Areas

Wetlands will be directly impacted within the construction footprint for the Project. The
activities within this footprint will include construction of the features and supporting
infrastructure as described in Section 5.2, Section 5.3, and Section 5.4.
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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.

Direct Project impacts are expected to occur in 127 wetlands, covering approximately 903 acres
(Large Table 2; Attachment A). The Mine Site will contain the majority of direct wetland
impacts (83%), followed by the FTB area (16%), HRF (1%), Dunka Road and Utility Corridor
(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 Project wetland impacts will occur in the following Eggers and Reed wetland types
(Reference (6)): coniferous bog (56%), alder thicket (12%), coniferous swamp (9%), shallow
marsh (8%), deep marsh (8%), sedge meadow (3%), wet meadow (2%), hardwood swamp (1%),
open bog (1%), and shrub-carr (less than 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
to potential fragmentation (Attachment A). Approximately 26.9 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 (78%),
followed by alder thicket (14%), coniferous swamp (7%), open bog (less than 1%), and sedge
meadow (less than 1%). (Large Table 2). The majority of wetland fragments in the FTB area
consist of shallow marsh (60%), followed by deep marsh (36%), coniferous swamp (4%), and
alder thicket (less than 0.01%).

The Project is expected to result in direct and fragment (indirect) impacts to 127 wetlands,
covering approximately 930.2 acres (Large Table 2). These wetland impacts within the Project
areas consist of coniferous bog (56%), alder thicket (12%), coniferous swamp (9%), shallow
marsh (8%), deep marsh (8%), sedge meadow (3%), wet meadow (2%), hardwood swamp (1%),
open bog (1%), and shrub-carr (less than 1%).

11.4.1 Mine Site

Wetlands will be directly impacted within the construction footprint at the Mine Site. The
activities within this footprint will include construction of the features and supporting
infrastructure as described in Section 5.2 and Section 5.2.1.

There are 57 directly impacted or fragmented wetlands located in the Mine Site covering
approximately 778 acres (Large Table 2; Large Figure 9). The total directly impacted wetlands
include fill (37%), excavation (24%), or both fill and excavation (39%). Thirty-nine percent of
the directly impacted wetlands are also impacted by wetland fragmentation. Based on acreage,
three wetland types comprise 90% of the direct and fragmented wetland impacts in the Mine Site
and include 523 acres of coniferous bog (67%), 99 acres of alder thicket (13%), and 72 acres of
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coniferous swamp (9%). In addition, 24 acres of sedge meadow (3%), 23 acres of shallow marsh
(3%), 14 acres of wet meadow (2%),13 acres of hardwood swamp (2%), 8 acres of open bog
(1%), less than 1 acre of shrub-carr (less than 1%), and less than 1 acre of deep marsh (less than
1%) will also be directly impacted or fragmented.

Approximately 95% of the impacted wetlands are rated high quality. Approximately 5% 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 will be directly impacted within the construction footprint at the Plant Site. The
activities within this footprint will include construction of the features and supporting
infrastructure as described in Section 5.3.

11.4.2.1 Flotation Tailings Basin Area

Wetlands will be directly impacted within the construction footprint at the FTB area. The
activities within this footprint will include construction of the features and supporting
infrastructure as described in Section 5.3.1.

There are 44 directly impacted or fragmented wetlands located in the FTB area covering
approximately 144 acres (Large Table 2). The wetland types that will be directly impacted or
fragmented include 76 acres of deep marsh (52%), 46 acres of shallow marsh (32%), 12 acres of
coniferous swamp (8%), 8 acres of alder thicket (5%), 1 acre of shrub-carr (1%), 1 acre of wet
meadow (1%), less than 1 acre of sedge meadow (less than 1%), and less than 1 acre of
hardwood swamp (less than 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

One wetland will be directly impacted within the construction footprint at the HRF. The
activities within this footprint will include construction of the features and supporting
infrastructure as described in Section 5.3.3.

There is one directly impacted wetland located in the HRF covering 0.62 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 a low quality wetland.
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11.4.3 Railroad Connection Corridor

Wetlands will be directly impacted within the construction footprint at the Railroad Connection
Corridor. The activities within this footprint will include construction of the features and
supporting infrastructure as described in Section 5.4.2.

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 alder thicket (45%), shrub-carr (23%),
coniferous swamp (16%), and shallow marsh (16%).

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

11.4.4 Dunka Road and Utility Corridor

Wetlands will be directly impacted within the construction footprint at the Dunka Road and
Utility Corridor. The activities within this footprint will include construction of the features and
supporting infrastructure as described in Section 5.4.1.

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 alder thicket (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

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)
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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 A and Attachment B. 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).

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 15.0) 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 Endangered and Threatened Species

PolyMet conducted database searches and field surveys to evaluate the presence of federal or
state-protected wildlife and plant species in the vicinity of the Project; however, only state-listed
species are discussed in this document. Special consideration may be necessary when evaluating
Project impacts on individual species and/or their habitats. The database and field surveys
conducted for the Project are further described in the following sections.

12.1.1  Wildlife

Wildlife surveys were conducted to assess the presence of federal or state-listed species in the
vicinity of the Project; however, only state-listed (endangered and threatened) species are
discussed here. Additional information on federally listed or state-special concern wildlife
species documented during wildlife surveys is summarized in Reference (34) and Reference (2).

In the winter of 2000, wildlife surveys were conducted within the Mine Site and a one-mile
radius surrounding the Mine Site, as shown on Figure 2-1 of Reference (35). Results of the
winter 2000 wildlife surveys did not identify any state endangered or threatened wildlife species
in the survey area.

In the summer of 2004, wildlife surveys were conducted on the Mine Site, north of Dunka Road,
as identified on Figure 2-1 of Reference (36). Results of the summer 2004 wildlife surveys did
not identify any state endangered or threatened wildlife species in the survey area.

Because no state endangered or threatened wildlife species have been documented within the
Project area, adverse impacts to state endangered or threatened wildlife species are not
anticipated.

12.1.2 Plant Species

PolyMet conducted several botanical studies in the vicinity of the Project to identify vascular
plant species listed by the State of Minnesota as endangered or threatened. Species with these
designations may involve special consideration or permitting if the Project should impact their
populations and/or habitats. Take of a state threatened or endangered species may require a
permit from DNR under Minnesota Rules, part 6212.1800. PolyMet will work with the DNR and
other appropriate agencies to determine acceptable mitigation for directly impacted species.

Foth & Van Dyke and Associates, Inc. conducted a rare plant survey in Sections 2, 3, and 10 of
Township 59N and Range 13W (Large Figure 2), in 1999, prior to on-site mineral exploration by
PolyMet (Reference (37)). No state endangered or threatened vascular plant species were
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identified during this survey. Additional information on this vascular plant survey is available in
Reference (37)) and Reference (2).

Professional botanist Cindy Johnson-Groh conducted surveys in Sections 2, 3, 10, 11, and 16 of

Township 59N and Range 13W in July 2004 to assess the presence of Botrychium species in the

vicinity of the Project (Large Figure 2) and (Reference (38)). No state endangered or threatened

vascular plant species were identified during this survey. Additional information on this vascular
plant survey, including the survey location and presence of state-special concern plant species, is
available in Reference (38) and Reference (2).

Deborah Pomroy also completed a rare plant survey on the Mine Site in spring 2004, focusing on
Sections 3, 4, 9, and 10 of Township 59N and Range 13W (Large Figure 2) (Reference (39)). No
state endangered or threatened vascular plant species were identified during this survey.
Additional information on this vascular plant survey is available in Reference (39) and
Reference (2).

Gary Walton also completed a rare plant survey on the Mine Site in spring 2004, focusing on
Sections 1, 2, 11, and 12 of Township 59N and Range 13W (Large Figure 2) (Reference (40)).
This survey documented one state endangered vascular plant species, Caltha natans (floating
marsh marigold). Caltha natans 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). One Caltha natans population is located
in the south end of the Category 2/3 Waste Rock Stockpile (Large Figure 2); as such, adverse
impacts to this Caltha natans population is likely and PolyMet may need a permit from the DNR
under Minnesota Rules, part 6212.1800 for direct impacts to this Caltha natans population.
PolyMet will work with the DNR and other appropriate agencies to determine acceptable
mitigation for directly impacted species. Additional information on this vascular plant survey,
including the presence of state-special concern plant species, is available in Reference (40) and
Reference (2).

Daniel Jones of Barr completed a field survey for Botrychium species along the internal road
network at the Mine Site and along Dunka Road for the length of the Mine Site (Large Figure 16
of Reference (41)). No state endangered or threatened vascular plant species were identified
during this survey. Additional information on this vascular plant survey, including the presence
of state-special concern plant species, is available in Reference (41) and Reference (2).

Daniel Jones of Barr conducted a sensitive plant survey in June and July 2008 along Dunka Road
and the proposed pipeline alignment from the west end of the Mine Site to the Plant Site

(Large Figure 5 and Large Figure 6 of (Reference (42)). No state endangered or threatened
vascular plant species were identified during this survey. Additional information on this vascular
plant survey, including the presence of state-special concern plant species, is available in
Reference (42) and Reference (2).
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Midwest Natural Resources Inc. (MNRI) completed rare plant surveys in 2008 in Sections 3, 4,
5, and 9 of Township 59N and Range 13W (Large Figure 2 of (Reference (43)). No state
endangered or threatened vascular plant species were identified during this survey. Additional
information on this vascular plant survey, including the presence of state-special concern plant
species, is available in Reference (43) and Reference (2).

Daniel Jones of Barr completed a field survey for Botrychium species around the tailings basin at
the Plant Site in 2017 (Large Figure 2 of Reference (44). No state endangered or threatened
vascular plant species were found at the Plant Site.

Barr queried the DNR Natural Heritage Information System (NHIS) database in June 2017 to
determine whether any additional state threatened or endangered species had been recorded in
the Project areas. The NHIS database indicates that Caltha natans is the only state threatened or
endangered species documented in the Project areas.

Because impacts are unavoidable in one Project location that currently supports a state
endangered vascular plant species population, Caltha natans, a takings permit application was
submitted to the DNR in October 2017 (Reference (17)).

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 13). 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 was executed on December 27, 2016 and the NHPA process was
completed prior to issuance of federal approvals for the Project (Reference (45)). Additional
details on historic resources are presented in Sections 4.2.9 and 5.2.9 of Reference (2).
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12.3 Rare Natural Communities

In February 2017, DNR and Board of Water and Soil Resources (BWSR) jointly issued
Technical Guidance (Reference (46)) on the application of the term “rare natural communities”
as employed in Minnesota Rules, part 8420.0515, subpart 3. The Technical Guidance was
updated in November 2017 (Reference (47)). PolyMet applied the Technical Guidance to
determine whether any of the wetland communities at the Mine Site qualified as rare natural
communities and, if so, how any effects on those communities could be mitigated.

12.3.1 Identification of Rare Natural Communities

The Mine Site is located in the Laurentian Mixed Forest Province (Reference (48);

Large Figure 14). Within the Laurentian Mixed Forest Province, the Mine Site is situated in the
Northern Superior Uplands section and the Laurentian Uplands subsection (Reference (48);
Large Figure 14). The DNR 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 (Reference (49) and Reference (50);
Large Figure 14). The DNR has mapped native plant communities across approximately 75%
(2,270 acres) of the Mine Site (Reference (50); Large Figure 14).

The DNR data (Reference (50)) 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 DNR 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 (50)). The DNR
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 (50)).

Within the Mine Site, the DNR mapped four ecological systems, containing eight native plant
community classes, as well as three native plant community complexes (Reference (50)).
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.
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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
Uplands Section Subsection Mine Site
Native Plant Community Classes (DNR acres (DNR acres (DNR acres
Mapped by the DNR on the Mine Site mapped) mapped) mapped)
APN80/81 (Northern Spruce
Bog/Northern Poor Conifer Swamp)® 53,0405 22,045.9 482.3
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 7,367.2 91.9
Complex Community: Alder
Swamp/Forested Peatland 83626 35764 17.6
Impervious 0 0 0
Unmapped 5,463,309 439,151 746
Total Area® 5,970,080 567,293 3,015

(1) APNn80 and APn81 were grouped during mapping.

(2) FDn32 and FDn43 were grouped during mapping.

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

Using information in DNR’s NHIS, PolyMet determined that one wetland community within the
boundaries of the NorthMet project area—FPn62, Northern Rich Spruce Swamp (Basin)—has
received a conservation status rank (S3) warranting its consideration as a possible rare natural
community. A technical memorandum was compiled of the forested wetland native plant
communities mapped by DNR in the Northern Superior Uplands Section, Laurentian Uplands
Subsection, and Mine Site (Attachment C). The Technical Guidance explains that if the NHIS
data layers identify such qualifying native plant communities, those communities “should be
evaluated further” under the Technical Guidance. During this further evaluation, “the concept of
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rarity is explored separately, as part of the landscape context factor, in determining whether a
plant community is a rare natural community.”

Applying the instructions in the Technical Guidance, PolyMet evaluated further whether FPn62
qualifies as a “rare natural community” in light of the Landscape Context at the Mine Site, the
Northern Superior Uplands section, and the Laurentian Uplands subsection. In making its
assessment, PolyMet followed the Technical Guidance by considering: (1) the effect of
“surrounding land uses”; (2) “[t]he presence and abundance of the same native plant community
type within or near the project site”; (3) the plant community’s rarity “at local, regional and
statewide scales”; and (4) “[t]he currency and completeness of data about the affected native
plant community, including known and potential occurrences in areas that have not yet been
surveyed.”

12.3.1.1 Surrounding Land Uses

The surrounding land uses at the Mine Site are well known. They include an active taconite
mine, the inactive LTV processing facility, active railroad lines, and an active mine road. The
influence of surrounding land uses on the continued viability of native plant communities varies
widely depending on the proximity and nature of the feature and the type of native plant
community. The FPn62 communities at the site are located far enough away from mine features
and transportation corridors that those land uses do not have any effect on the health of the
communities. This factor accordingly does not weigh in favor of a rare natural community
designation.

12.3.1.2 Presence and Abundance

DNR data document the “presence and abundance” of FPn62 at the Mine Site. DNR has mapped
approximately 225 acres of FPn62 at the Mine Site, which accounts for 32% of the just over 700
acres of wetland forest native plant community classes that have been mapped at the Mine Site.
In other words, FPn62 is both present and abundant at the Mine Site. This landscape context
factor therefore weighs against a finding that the FPn62 community at the Mine Site qualifies as
a rare natural community.

12.3.1.3 Rarity at Local, Regional, and Statewide Scales

On a larger scale, FPn62 again fails to meet rarity criteria. As of 2016, DNR had identified 71
relevés of FPn62 in northeastern Minnesota. DNR has mapped a total of 16,223 acres of FPn62
in the Laurentian Uplands Subsection, which amounts to 31% of the total acreage of wetland
forest native plant community classes mapped in that subsection. The 225 acres of FPn62 on the
Mine Site is just 1.4% of the FPn62 acreage in the subsection. In the far larger Northern Superior
Uplands Section, DNR has identified 23,602 FPn62 acres, 16.9% of the total acreage of wetland
forest native plant community classes mapped. Those numbers make FPn62 the most commonly
mapped wetland forest native plant community class in the Laurentian Uplands Subsection and
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the second-most commonly mapped wetland forest native plant community class in the Northern
Superior Uplands Section.

Even recognizing that, as the Technical Guidance explains, DNR has focused its mapping work
on “potential candidates for designation” as rare natural communities, the prevalence of FPn62 at
the Mine Site, in the Laurentian Uplands Subsection, and in the Northern Superior Uplands
Section strongly suggests that it is not a rare natural community in the context of the Project.

12.3.1.4 Currency and Completeness of Data

To address the final listed landscape context factor—known and potential occurrences in areas
that have not yet been surveyed”—PolyMet’s consultants conducted field work. Recognizing
that only about 23% of the Laurentian Uplands Subsection has been mapped (and just 8% of the
Northern Superior Uplands Section), PolyMet’s consultants worked to identify unmapped
locations where FPn62 might occur. Based on a review of aerial photographs, the consultants
visited a few relatively accessible public lands. This field work led to identification of 5
unmapped FPn62 communities in a 6-mile stretch of public land adjacent to Stony River Forest
Road in the Laurentian Uplands Subsection (Attachment C). Separately, the consultants found
one unmapped FPn62 community near the NorthMet plant site and two unmapped FPn62
communities west of Biwabik, all within the Nashwauk Uplands Subsection. These readily
accessible communities underscore that FPn62 communities are not “rare” in the common sense
meaning of the term.

12.3.1.5 Conclusion

NHIS data layers show that the Mine Site is home to one native wetland plant community—
FPn62—that meets the screening criteria for further evaluation as a rare natural community.
However, consideration of landscape context factors strongly weighs against such a finding.
FPn62 is not especially rare at the Mine Site, or on a larger scale. Further investigation also

indicates that FPn62 exists in multiple places not yet mapped in NHIS data layers. For these
reasons, FPn62 is not a rare natural community in the context of the Mine Site.

12.3.2. Permanent Adverse Effects on Rare Natural Communities

In addition to providing instructions on identification of rare natural communities, the 2017
DNR-BWSR Technical Guidance also addresses “general factors . . . to consider in determining
when a proposed project will permanently adversely affect a rare natural community.” The
Technical Guidance explains that whether a project “permanently adversely affects” a rare
natural community “is a site-Specific determination that involves the analysis of a number of
factors . . . .” In that context, and in the larger context of Minnesota Rule 8420.0515, PolyMet
understands the phrase “permanently adversely affect” to mean an irreversible harm to the
natural community’s existence in Minnesota.
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For reasons discussed above, PolyMet has concluded that there are no rare natural communities
at the Mine Site. PolyMet’s project therefore will not permanently adversely affect any rare
natural communities. In the event that DNR concludes FPn62 is a rare natural community,
PolyMet’s project will not permanently adversely affect it.

As already mentioned, DNR has mapped 23,602 acres of FPn62 in Northern Superior Uplands
section, including 16,223 acres in the Laurentian Uplands subsection. The approximately 225 acres
of FPn62 at the Mine Site accordingly make up less than 1% of the mapped FPn62 acreage in the
Northern Superior Uplands section. Even after the NorthMet Mine is fully constructed, there will
still be 23,377 unaffected acres—over 36.5 square miles—of FPn62 in the Northern Superior
Uplands Section. Therefore, the Project does not threaten to destroy FPn62 communities as a
whole within the Northern Superior Uplands section, much less the entire state of Minnesota.

The factors listed in the Technical Guidance—permanence of the impact, scope of the impact,
ongoing and future impacts—reinforce the common-sense conclusion that a project affecting under
1% of the FPn62 communities in the Northern Superior Uplands section will not “permanently
adversely affect” those communities.

To the extent that DNR concludes FPn62 may qualify as a rare natural community, PolyMet has
extensive compensatory mitigation, which is described in Section 14. To the extent DNR
determines that additional, more specific mitigation is necessary, it could include PolyMet
providing funding for additional rare natural communities mapping in northern Minnesota.

12.4  Special Fish and Wildlife Resources

Special fish and wildlife resources in the vicinity of the Project include a documented record of a
colonial waterbird nesting area, approximately 2,600 feet south-southeast of the northeast corner
of the Tailings Basin, which was documented in the DNR NHIS database and wildlife travel
corridors. The colonial waterbird nesting area, which was last observed in 1991, was primarily
composed of blue heron (Ardea herodias). There is no recent evidence that the nest site (rookery)
is still present and in use 25 years after the initial observation in 1991. The NHIS database
information does not list any subsequent observations of a heron rookery at the documented
location. Barr biologists have conducted numerous vegetation and other natural resource surveys
in the near vicinity of the documented location, and have not observed an active heron rookery,
or evidence of heron nests. According to geospatial data sources available through the Minnesota
Geospatial Commons (Reference (51)), no other special fish and wildlife resources have been
identified in the Project area (Mine Site, Plant Site, or Transportation and Utility Corridors). As
such, the Project is not anticipated to have significant adverse impacts on special fish and
wildlife resources.

Studies conducted in 2006 by Emmons & Olivier Resources (Reference (52)) and in 2009 by
Barr (Reference (53)) identified wildlife habitat and travel corridors along the Mesabi Iron
Range, and assessed the cumulative effects from past, present, and reasonably foreseeable
projects on those corridors. The Emmons & Olivier report identified 13 wildlife corridors, and
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the Barr report identified 18 corridors. In both reports, a “wildlife corridor” was identified as a
vegetated area that allows passage back and forth across the Iron Range, avoiding the various
mining features (e.g., pits, stockpiles, tailings basins) that are impediments to wildlife movement
along the Iron Range.

There are three wildlife corridors in the vicinity of the Project. All three are well outside of
proposed Project activities, and none of them will be reduced, restricted, or otherwise altered
from their current conditions. Therefore, no existing wildlife corridors will be affected by the
Project.

12,5 Groundwater Sensitivity

Groundwater models used to predict the potential effects on water quality from the Project (Mine
Site, Plant Site, and Transportation and Utility Corridors) indicate that with the proposed
engineering controls, the Project would not cause any significant adverse effects on groundwater
quality (Executive Summary and Section 5.2.2 of Reference (2)). For additional details, see
Sections 5.2.2.3.2 and 5.2.2.3.3 of Reference (2).

12.6  Sensitive Surface Waters

No outstanding resource value waters listed under Minnesota Rules, part 7050.0355 are present
in the Project area (Mine Site, Plant Site, or Transportation and Utility Corridors). Wyman
Creek, which intersects the Transportation and Utility Corridors, is a Minnesota-listed trout
stream. As discussed in Sections 4.2.2 and 4.2.6 of Reference (2), Wyman Creek would not be in
the direct drainage of the Project. As such, it is anticipated that the Project will not adversely
affect Wyman Creek or other sensitive surface waters.

12.7 Education or Research Use

Wetlands known to be used for educational or research purposes are not present in the Project
area; as such, the Project will not impact these resources.

12.8 Waste Disposal Sites

As discussed in Section 4.2.1.3 and 4.2.1.4 of Reference (2), for the Mine Site and
Transportation and Utility Corridors, there are no waste disposal sites or activities that involve
the use of hazardous materials. 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.



NorthMet Project

POLYMET Date: December 2017 Wetland Replacement Plan

MINING

Version: 3 Page 65

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).

12.9 Consistency with Other Plans

Table 12-2 identifies the existing local land use plans, zoning, and comprehensive plans within
the Project area (Mine Site, Plant Site, or Transportation and Utility Corridors). As summarized
in Section 5.2.1 of Reference (2), the Project activities are consistent with the formally adopted
local land use plans, zoning, and comprehensive plans. No local water management plans or
watershed management plans have been identified within the vicinity of the Project area.

Table 12-2 Existing Land Use Plans and Zoning
Transportation
Mine Plant and Utility
Plan Site Site Corridor

City of Hoyt Lakes Zoning Ordinance X X

City of Babbitt Zoning Ordinance X X

City of Babbitt Comprehensive Land Use Plan X X

St. Louis County Comprehensive Land Use X X X
Plan

Land and Resource Management Plan for X X
Superior National Forest

1854 Treaty Authority X X X
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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.
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14.0 Wetland Mitigation

Wetlands that are directly impacted and impacted by fragmentation will be replaced and
mitigated by credit purchase from an off-site wetland bank. PolyMet will purchase wetland bank
credits in BSA #1, in the St. Louis River watershed, prior to construction of the Project.

Wetland mitigation will be accomplished by purchasing compensatory mitigation credits from an
off-site wetland bank (Table 14-1). Preference for the bank selection follows the preferential
sequencing for mitigation banking per the USACE St. Paul District Policy for Compensatory
Mitigation in Minnesota (Reference (18)). Under that policy, the preference is that wetland
mitigation banks under consideration be located in the Bank Service Area (BSA) #1, which is the
BSA where the Project wetland impacts would occur.

Wetlands that are directly impacted and impacted by fragmentation will be replaced and
mitigated by credits purchased from an off-site wetland bank (Table 14-1). PolyMet will
purchase wetland bank credits in BSA #1, in the St. Louis River watershed, prior to construction
of the Project.

The wetland bank that was approved by the USACE is summarized in Table 14-1. PolyMet
would purchase wetland bank credits from this bank prior to construction. The bank document is
provided in Attachment D.

Table 14-1 Wetland Bank Information
Wetland Bank
Bank Service Number | Number of
Account Major Area of Credits Credits
Number Minor Watersheds Watershed | County | Number (ac) (sq ft)

Stone Creek (3089)
Paleface River (3070) St. Louis
Whiteface River (3071) River (4)
Whiteface River (3072)

1609 St. Louis 1 1,800 78,408,000

14.1  State WCA Wetland Mitigation Overview

Based on the WCA wetland mitigation standards (Minnesota Rules, part 8420.0522, subpart 4),
the mitigation credits are proposed at a ratio of one mitigation credit to one acre of wetland
impact (1:1). The rationale for this proposal is that the mitigation credits will be purchased from
a wetland bank (Table 14-1) within the same BSA as the project wetland impacts, all of which
are in a greater than 80% area. See Large Table 5 for wetland replacement in accordance with the
WCA using established wetland bank credits.
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14.2  Federal CWA Wetland Mitigation Overview

PolyMet is working with the USACE St. Paul District to ascertain how many wetland bank
credits will satisfy federal requirements. Based on the St. Paul District policy for wetland
mitigation, the base ratio for compensation of wetland impacts is 1.5:1. Utilizing wetland bank
credits located within the Project BSA allows for a 0.25:1 reduction from the base compensation
ratio. Providing wetland bank credits of the same wetland type as the impacted wetlands (using
the modified Eggers and Reed plant community classification system) allows for a 0.25:1
reduction from the base compensation ratio. Finally, compensatory wetland mitigation that is
established in advance of the impacts, which is typically the case for wetland bank credits, also
allows for a 0.25:1 reduction from the base compensation ratio, but no less than a ratio of 1:1. A
draft guidance document from the St. Paul District USACE for the Project states that an increase
in the base ratio to 2:1 may be required for certain wetland types, but no details are provided for
established wetland bank credits containing mature plant communities of the same type as the
impacts (Reference (54)). The proposed credits for wetland mitigation using the USACE
mitigation policy ratios for the Project are summarized in Large Table 6. A final decision on this
compensation ratio has not yet been made. Any credits obtained are available for additional
wetland impacts occurred under WCA.
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15.0 Wetland Monitoring
15.1 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
DNR. Hydrology data collected from 2005-2009 are presented in reports submitted to the
USACE and the DNR (Reference (55), Reference (56), Reference (57)). During 2008 through
2011, there were 21 locations monitored for hydrology (Large Figure 15 and Large Figure 16;
Reference (55)). During 2012-2016, there were 61 locations monitored for hydrology

(Large Figure 15, Large Figure 16, and Large Figure 17). Baseline vegetation pre-project
monitoring was completed in 2015 in the wetlands that are currently monitored for hydrology.
The hydrology monitoring and vegetation monitoring protocols are described in Attachment E.

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

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 15) because they were located within areas of direct project impacts.

The pre-project wetland hydrology monitoring study from 2005-2016 has followed the protocols
described in the June 24, 2005 Wetland Hydrology Study Plan (Reference (58)), the May 13,
2008 Addendum to Wetland Hydrology Monitoring Plan (Reference (59)), and the April 12,
2010 Addendum to Wetland Hydrology Monitoring Plan (Reference (60)), and Attachment E).
Monitoring of the wells started in 2005 and will continue throughout the Project in accordance
with the plans (Reference (58), Reference (59), and Reference (60)), and Attachment E).

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
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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 (58), Reference (59), and Reference (60)) and in the
monitoring reports (Reference (55), Reference (56), and Reference (57)).

15.2 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 and Section 5.2.3 of Reference (2).

At the Mine Site, hydrology monitoring wells were installed in 2014 at 25 monitoring locations
(Wells 25 through 48; Large Figure 9 and Large Figure 15). Twenty-four wells are located
within wetlands that have impact factor ratings of 1, (9 wells), 2 (7 wells), 3 (6 wells), and 4 (2
wells) at the Mine Site. The 25th well is located within a reference wetland (Well Ref3).

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 16). The monitoring
wells were installed within wetlands with impact factor ratings of 1 (1 well), 2 (2 wells), and 3 (2
wells). The monitoring locations include a variety of wetland community types and occur
throughout all areas of potential indirect impacts (Large Figure 10 and Large Figure 16).

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 17)
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 16, and Large Figure 17. 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, and may
continue through closure of the Project. If it is determined that certain wells are not providing
useful information, the monitoring may be modified with the concurrence of the USACE and
DNR. Monitoring wells will be installed following well installation methods described in the
Technical Standard for Water-Table Monitoring of Potential Wetland Sites (Reference (61)).
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15.3 Reference Wetland Hydrology Monitoring Sites

Pre-project monitoring locations include five reference wetlands approved by the USACE and
DNR 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 15, Large Figure 17). Within the FTB area, hydrology
monitoring wells were installed in 2010 and 2014 in reference wetlands (Large Figure 16).

15.4 Wetland Vegetation Monitoring

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

(Attachment E) 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
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.

15,5 Wetland Boundary Monitoring

Information on the wetland delineation is discussed in Section 11.2. As described in

Reference (62) and Attachment E, 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 10% of the wetland boundary
at each of the wetlands with monitoring locations (Large Figure 15, Large Figure 16, and

Large Figure 17). The boundaries will be mapped on a rotating basis to include 10% of the
wetland boundary every 5 years. A transect composed of at least two wetland delineation sample
points will be completed along a section of the boundary reviewed in each of the monitored
wetlands.
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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 DNR at the end of each year of monitoring.

15.6 Potential Indirect Wetland Impacts

The hydrology, vegetation, and wetland boundary monitoring data collected as part of this
monitoring program will be evaluated to determine if an adverse, potential indirect wetland
impact has occurred as a result of the Project’ construction and operation. Triggers that may
indicate the need for additional monitoring or adaptive management are outlined in
Attachment E 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 2005-2016.

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
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 threshold levels 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 DNR by the end of each monitoring year.
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15.7 Wetland Monitoring Plan for Potential Indirect Wetland Impacts

There has been pre-Project wetland monitoring and there will be monitoring throughout the
construction and operation phases to determine whether wetlands are indirectly impacted by
Project activities. Wetland monitoring is being conducted for the Project to provide baseline data
to use in identifying potential indirect impacts to wetlands that may be caused by Project
activities. Monitoring is currently being conducted within wetlands identified as having a
potential indirect wetland impact factor rating of 3, 4, and 5 and a sampling of those wetlands
with factor ratings of 1 and 2 (Attachment A). Hydrology, vegetation, and wetland boundaries
will continue to be monitored, documented, and compared with baseline monitoring and
reference wetlands to determine if indirect impacts occur during the construction and operations
phases. A total of 56 wetland monitoring wells and five reference wells (61 total locations) have
been installed to collect baseline hydrology data and to document potential indirect wetland
impacts. The monitoring protocol is provided in the Monitoring Plan for Potential Indirect
Wetland Impact (Attachment E). This monitoring will continue for the period necessary to
evaluate potential indirect impacts, though portions of the monitoring design may be altered to
improve the design or to eliminate unnecessary data collection.

15.8 Indirect Wetland Impact Mitigation

If indirect wetland impacts, based on the criteria of Section 15.6, occur and adaptive
management has not been successful to avoid and minimize them, PolyMet will work with the
USACE and DNR to respond, which may include the option to provide compensatory mitigation
from a wetland bank for any unavoidable documented indirect impacts. This may require the
revision of or development of another complete wetland replacement plan.

Compensatory mitigation would be based on the St. Paul District USACE Policy for wetland
mitigation (Reference (18)) and as described in Section 14.0 for the USACE and the DNR.
Compensatory loss of wetland area may be mitigated in accordance with the mitigation ratios of
direct wetland impacts described in Section 14.1. 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 15.6, may be mitigated at a lower ratio depending on the extent and degree of the
changes to wetland function.

15.9 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.
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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 Il monitoring may be implemented to provide a
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.

15.10 Reporting

Wetland hydrology monitoring will continue at the monitoring locations and at reference wetland
locations every year throughout the growing season for the life of the mine. If it is determined
that certain wells are not providing useful information, the monitoring may be modified with the
approval of the USACE and DNR.

Wetland monitoring data will be submitted to the USACE and DNR annually for the life of the
mine. Wetland hydrology data will be presented every year to show monitoring locations,
hydrographs, and analysis of wetland hydrologic conditions in the context of precipitation
conditions. Vegetation 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.
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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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1. Project

This document is the Work Plan for wetland analysis for the NorthMet Project (Project) as specified in
Wetland Resources IAP Final Summary Memo and Co-lead Agency Final Work Plan Preparation
Guidance of July 1, 2011 (Guidance Document) and the Wetland 1AP Work Plan Compiled Comments
dated August 30, 2011.

The project that will be modeled is the project described in the Co-lead Agency Draft Alternative
Summary as amended in September, 2011. The Project Footprint that will be used for this analysis has
been defined and detailed in the NorthMet Project Project Description (Reference 1).

2. Background

Wetland impacts for the Project were previously evaluated for the DEIS and included direct, potential
indirect, and cumulative impacts. Using the wetland types and acreages identified in the report entitled:
NorthMet Project Baseline Wetland Typing Evaluation (Barr 2011), direct, potential indirect, and
cumulative impacts will be evaluated as described in the following sections. The results of the wetland
analysis in this Work Plan will be presented in the Wetland Data Package.

3. Direct Wetland Impacts

Direct wetland impacts will result from filling and excavation. The analysis performed for the SDEIS
will duplicate the analysis performed for the DEIS (Section 4.2 of Reference 2) using the current Project
Footprint described in Reference 1.

Wetlands within the Project Footprint will be identified using the Eggers and Reed (1997) community
classification system. The wetland types and acreages for each wetland were identified in the report
entitled: NorthMet Project Baseline Wetland Typing Evaluation (Barr 2011), which was discussed with
the Wetland IAP Workgroup and approved by the Co-lead Agencies on March 30, 2011.

The analysis output for the direct wetland impact will include:

1. A summary table will provide information for each wetland within the Project Footprint and
include:

a. The wetland type, wetland acreage, and direct impact will be calculated using GIS.
b. The type of direct impact (fill, excavation, etc.) will be identified.
c. The quality of each wetland will be identified.

2. For each Eggers and Reed (1997) wetland type, a summary table will provide the total
acreage and total acres of direct impact for the following Project Areas - Mine Site, railroad
corridor, Dunka Road and utility corridor, Plant Site, Flotation Tailings Basin,
Hydrometallurgical Residue Facility, and the Colby Lake water pipeline corridor.

a. Figures for each of the Project Areas will be created that show the areas with direct
wetland impacts.

3. The total direct wetland impact acreage for the Project Footprint will be provided.
4. Potential Indirect Wetland Impacts

The analysis of potential indirect wetland impacts will be completed using the Guidance Document. The
purpose of this analysis is to provide an estimate of potential indirect wetland impacts.

Potential indirect wetland impacts will be assessed based on: changes in wetland watershed areas (during
operation and post-closure); groundwater drawdown resulting from open pit mine dewatering;
groundwater mounding/drawdown resulting from operation of the Flotation Tailings Basin including
groundwater seepage interception wells; changes in stream flow near the Mine Site and Flotation Tailings
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Basin and associated impacts to wetlands abutting the streams (during operation and post-closure);
wetland fragmentation from Project elements such as open pits, stockpiles, haul roads, etc.; and changes
in wetland water quality. If/when the Project is permitted, an indirect wetland impact monitoring plan
will be implemented as part of the Section 404 permit conditions.

The analysis will be completed for the Mine Site, the Flotation Tailings Basin, and the transportation
corridors (railroad and Dunka Road).

4.1 Mine Site

4.1.1 Wetland Identification

Wetlands within the Mine Site will be identified using the Eggers and Reed (1997) community
classification system. The wetland types and acreages for Area One (which includes the Mine Site) were
identified in the report entitled: NorthMet Project Baseline Wetland Typing Evaluation (Barr 2011),
which was discussed with the Wetland IAP Workgroup and approved by the Co-lead Agencies on March
30, 2011.

Wetland acreage by wetland type will be calculated using GIS within 500-foot radius increments
beginning at the mine pits and continuing out to a total radius of 10,000 feet (for a total of 20 increments).
The area of evaluation will only include wetlands within Area One where wetland type information has
been developed and it will not include wetlands identified as directly impacted in Section 3.0. In
addition, wetlands in the Peter Mitchell open pit taconite mine and areas north of this mine will be
excluded from evaluation as described in the Guidance Document.

1. A detailed table will be provided for each increment identifying the wetland type and acreage
for each wetland.

2. A summary table will be provided for each increment identifying the total acreage and total
acres of direct impact for each Eggers and Reed (1997) wetland type.

3. For each wetland that will be directly impacted, the acreage for the portion of the remaining
wetland will be calculated and included in a table.

4. A figure will be provided showing the increments and identifying the Eggers and Reed
(1997) wetland types within each increment.

4.1.2 Potential Indirect Wetland Impacts Resulting from a Change in Watershed Area

For each wetland that will not be directly impacted by fill or excavation, but will have Project elements
impacting its watershed, an estimate of the change in watershed area (acreage and percent gain or 10ss)
will be calculated.

The change (acreage and percent gain or loss) in watershed areas and the wetland area found within each
watershed will be identified for the following conditions: pre-Project, during operation when the
maximum amount of watershed has been removed, and at closure.

An estimate of potential indirect wetland impacts (wetland acres by wetland type and type of indirect
impact) will be calculated for non-directly impacted wetlands that will have changed watershed areas
(during operation and post-closure) for each watershed that was identified as changed in the previous
paragraph, using the following steps:

1. Determine the tributary acres per wetland acre for the pre-Project, during operation, and after
closure conditions.

2. Determine the equivalent watershed yield (ac-ft/yr) for the pre-Project, during operation, and
after closure conditions. The existing watershed yield will be calculated based on available
gage data from Section 4.4.1 of Reference 3. This rate would be applied to each watershed to
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convert the tributary ratio in Step 1 to an equivalent yield (or equivalent average contributing
net precipitation), expressed as acre-feet/year (ac-ft/yr) per acre of wetland.

3. The range in the equivalent yield (inches/year) estimated over the life of the Project will be
evaluated relative to pre-Project yield to calculate a maximum percent change in yield. The
estimated relative change in yield will be evaluated on a case-by-case basis, taking into
account factors such as wetland type, to determine the potential for indirect impacts (e.qg.,
groundwater fed wetlands may be less susceptible to changes in surface watershed).

4.1.3 Potential Indirect Wetland Impacts Resulting from Wetland Fragmentation

For remaining wetlands not directly impacted or indirectly impacted by watershed area changes, an
estimate of potential indirect wetland impacts (wetland acres by wetland type, and type of impact) from
wetland fragmentation by Project features (open pits, stockpiles, haul roads, etc) will be determined, using
the following steps:.

1. For each portion of a remaining wetland, excluding indirect impacts from watershed changes,
the potential area of indirect impacts will be determined based on an analysis of the various
factors that may contribute to potential fragmentation. Based on this analysis, the identifying
factor(s) contributing to potential fragmentation (change in size of wetland, surrounded by
Project features, change in function and values of wetland e.g. wildlife habitat, etc.) will be
identified. [Note: noise and dust do not cause fragmentation impacts according to the U.S.
Army Corps of Engineers, May 16, 2011 conference call.]

4.1.4 Potential Indirect Wetland Impacts Resulting from Changes in Hydrology

An estimate of potential indirect wetland impacts (wetland acres by wetland type, and type of indirect
impact) due to groundwater drawdown from open pit mine dewatering, based on the Co-lead Agency
guidance for estimating potential indirect wetland impacts from groundwater drawdown near open pit
mines as provided on July 1, 2011 will be determined, using the following steps.

1. Use the information provided by the Groundwater IAP Group and other available and
relevant hydrogeologic data to justify whether to use or modify the provided analogue
information which is 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 seepage containment system, and the geologic settings of the analogue
information sites and the Mine Site.

2. Use the guidelines provided by the Corps Memorandum (CEMVP-OP-R) Distinguishing
Between Bogs That Are Entirely Precipitation Driven Versus Those with Some Degree of
Mineral Inputs from Groundwater and/or Surface Water Runoff to identify minerotrophic and
ombrotrophic coniferous and open bogs.

The potential indirect wetland impact from glacial aquifer drawdown will be based on the analogue
impact zone with the greater potential drawdown (zone closer to the open pit mine) for wetlands that lie
on both sides of the analogue distance boundary. The analogue distances are described below in steps 1,
2,3and 4.

1. For all wetlands, provide a table and figure identifying type and acreage of wetlands located
within 0 feet to 1,000 feet from the pit edge. The table will also identify the type of indirect
wetland impact for each indirectly impacted wetland. Identify the likelihood of wetland
hydrology impact based on wetland type.

a. High Likelihood — includes coniferous swamp, hardwood swamp, sedge/wet
meadow, shrub-carr, and alder thicket
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b. Moderate Likelihood — deep marsh, shallow marsh, and shallow open water
c. Low Likelihood — minerotrophic coniferous bog and open bog

d. No Impact anticipated as identified in Guidance Document — ombrotrophic
coniferous bog and open bog

For all wetlands, provide a table and figure identifying type and acreage of wetlands located
within >1,000 feet to 2,000 feet from the pit edge. The table will also identify the type of
indirect wetland impact for each indirectly impacted wetland. Identify the likelihood of
wetland hydrology impact based on wetland type.

a. Moderate Likelihood — coniferous swamps, hardwood swamps, sedge/wet meadow,
shrub-carr, and alder thicket

b. Low Likelihood — deep marsh; shallow marsh, and shallow open water

c. No Impact anticipated as identified in Guidance Document — minerotrophic and
ombrotrophic coniferous bog and open bog

For all wetlands, provide a table and figure identifying type and acreage of wetlands located
within >2,000 feet to 3,500 feet from the pit edge. The table will also identify the type of
indirect wetland impact for each indirectly impacted wetland. ldentify the likelihood of
wetland hydrology impact based on wetland type.

a. Low Likelihood — coniferous swamp, hardwood swamp, sedge/wet meadow, shrub-
carr, alder thicket

b. No Impact anticipated as identified in Guidance Document — deep marsh, shallow
marsh, shallow open water, coniferous bog, open bog

For all wetlands, provide a table and figure identifying type and acreage of wetlands located
within >3,500 feet to 10,000 feet from the pit edge (within the wetland evaluation area). The
table will also identify the type of indirect wetland impact for each indirectly impacted
wetland.

a. No Impact anticipated as identified in Guidance Document — all wetland types

A general discussion will be provided regarding the potential indirect wetland hydrology drawdown
impacts to each wetland type based on the wetland sensitivity class tables for falling groundwater tables
found in the Crandon mine project document titled Wetland Impact Assessment Technical Memorandum —
Appendix B (Peterson Environmental Consulting, Inc. 2002).

1.

A qualitative discussion of the types of potential indirect wetland impacts that might occur
will be provided based on hypothetical hydrologic drawdown levels. Potential indirect
wetland impacts might include: conversion to other wetland community types, a change in
vegetation without a change in community type, conversion to uplands, or other impacts,
which will be categorized using the Eggers and Reed (1997) wetland classification system.

4.1.5 Potential Indirect Wetland Impacts for Wetlands Abutting the Partridge River

Estimate of potential indirect wetland impacts (wetland acres by wetland type, and type of impact) for
wetlands abutting the Partridge River as a result of changes in river flow resulting from the Project
(during operation and post-closure), using the following steps.

1.

Identify in GIS the wetlands abutting the Partridge River within Area One. A table will
identify the wetland 1D, type and acreage for each wetland (only within the area previously
characterized for wetlands).

Page 4



2. Provide the change in flow and water levels in the Partridge River using the model developed
in Section 5.6 of Reference 3.

3. ldentify whether the changes in flow (and therefore stage) resulting from the Project are
within the observed natural variation for the Partridge River (Section 4.4.1 of Reference 3).

4. If the changes in flow and water levels are not within the observed natural variation for the
Partridge River, identify the potential indirect impacts for the wetlands abutting the Partridge

River.

4.1.6 Potential Indirect Wetland Impacts Resulting from Water Quality Changes

An estimate of potential indirect wetland impacts (wetland acres by wetland type, and type of impact) for
remaining wetlands not directly impacted or indirectly impacted by previously evaluated causes in
Sections 4.1.2 through 4.1.5 that would be impacted by water quality changes (such as from sulfide-
bearing dust deposition, ore spillage, seepage from stockpiles, etc.) will be completed using the following

steps:

1. Fugitive Dust Emissions

a.

The air emissions from all surface fugitive dust sources at the Mine Site will be
modeled using an EPA approved air dispersion model with a deposition algorithm
(AERMOD version 11103). This is the same model that has been proposed to be
used for assessing air impacts in Class Il areas in the draft NorthMet Air Modeling
Work Plan (version 1, May 9, 2011) which was developed in response to the Air
Impacts Assessment Planning Summary Memo dated May 6, 2011. Comments have
been received on this draft Work Plan, with no objections to the proposed model, so
this model is expected to be specified in the final Work Plan. Emission rates and
particle size distributions will be based on total particulate matter. Receptors will be
placed on all delineated wetlands within the Project ambient air boundaries that have
not been identified as directly impacted. The receptor grid will also initially extend 5
kilometers beyond the ambient air boundaries with a grid spacing of 500 meters. The
receptor grid may be adjusted based on preliminary modeling results. Other
modeling details would generally follow those specified in the Class Il modeling
protocols for the Mine Site as defined by the Air IAP and/or generally excepted
modeling practice.

The modeled dust sources at the Mine Site will include ore and waste rock truck
loading and unloading outside of the pits, railcar loading, dust generation from traffic
on unpaved roads on the surface (i.e. not in the pits), and overburden and other
construction rock screening and/or crushing as defined by the Air 1AP.

Rock handling and roads within the pits will not be included in the analysis because:
a) “pit-trapping” would greatly reduce the potential for dust to impact areas outside
of the pits and b) Barr’s past experience which indicates that the AERMOD “open
pit” algorithm is incompatible with the AERMOD deposition algorithm.

The output of the model will be deposition rate (grams per square meter) on an
annual basis. The model results will be compared to background values such that
contours where the modeled deposition is small relative to the background value can
be developed. This can be considered a conservative assessment of how far away
potential impacts to wetlands from dust may occur from fugitive dust sources. This
should be considered a screening level analysis such that it would identify an upper
bound for the potential range of distances at which impacts might occur, but the
results will not identify actual impacts. This range of distances could be used to
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estimate the extent of potential indirect impacts to guide development of monitoring
plans to document actual indirect impacts. Based on the results of the screening
analysis, PolyMet may propose a more refined approach to assess the distance at
which potential impacts may occur.

2. Metals and Sulfide Dust Emissions

a.

The potential for sulfur deposition was evaluated for the DEIS Mine Plan in
Screening Analysis of the Potential for Fugitive Dust Emissions Associated with
Sulfide Rock Handling at the NorthMet Project Mine Site to Increase Sulfur
Deposition to Nearby Wetlands (Barr, January 28, 2010). This analysis included dust
emissions from the handling of Category 2, 3, and 4 waste rock and ore. Lean ore
handling emissions were also modeled, but lean ore has been eliminated as a rock
classification in the updated Mine Plan.

The handling activities associated with Category 2, 3 and 4 waste rock and ore
located outside of the pits will be included in the metals and sulfur analysis for the
Mine Site. This includes truck loading and unloading with waste rock and ore and
railcar loading with ore. Note: the potential for wind erosion from the stockpiles has
been evaluated, and it has been determined that wind erosion would not occur
through the use of EPA approved wind erosion calculations procedures in Section
13.2.5 of Reference 4. The calculations are described in the Mine Site Emission
Inventory Spreadsheet (Version 2 Submitted August 1, 2011). This spreadsheet
references the detailed calculations based on five years of meteorological data
provided to MPCA via FTP site on May 9, 2011.

Modeling will be conducted for the included sources in the same manner as described
for dust modeling. The dust modeling and metals and sulfide modeling may be
conducted in separate model runs or in the same run utilizing the model’s source
grouping capabilities.

For air dispersion/deposition modeling, 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. Metals for
evaluation, associated with rock and soils, would be: arsenic, cadmium, chromium,
lead, manganese, nickel and selenium.

Mercury will not be evaluated at the Mine Site for dust deposition because the
concentration of mercury in the rock to be mined is very low (Sections 5.0 and 5.8 of
Reference 3) and not considered to be environmentally significant in this medium.

The model-estimated sulfur and metals deposition rates (grams per square meter) will
be compared to background values to determine distance contours beyond which the
deposition rate is insignificant compared to background. As with the dust analysis,
this would be a screening level evaluation that could be used to identify a range of
distances from a source beyond which impacts would be unlikely to occur. This
range of distances could be used to estimate the extent of potential indirect wetland
impacts to guide development of monitoring plans to document actual indirect
impacts. PolyMet may choose to propose a more refined approach depending on the
results of the screening level analysis. A more refined approach could take into
account such factors as the potential for metals and/or sulfur to be liberated from the
rock particles depending on the rock chemistry, environmental chemistry and general
conditions in the ecosystem where the deposition is predicted to occur.

3. Ore spillage — see the Section 4.3.2.
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4. Leakage from stockpile will be evaluated using the following steps:

a. Quantify the amount of stockpile leakage water that discharges to surface water and
wetlands, down gradient of the stockpiles based on the results of the water quality
modeling.

b. ldentify the wetlands (type, acreage) within the surficial aquifer groundwater
flowpaths from mine features using boundaries used in the water quality modeling
(as shown in the Groundwater IAP Summary document).

c. Categorize the wetlands within the flowpaths in Step ii into groundwater-fed and
precipitation-fed wetlands using guidance from the Corps “Bog Memo” and evaluate
the potential for indirect impacts based on potential water quality changes from the
mine features.

4.1.7 Potential Indirect Wetland Impacts to Wildlife Utilization of Nearby Habitats From Project
Noise

Provide a general discussion regarding the potential indirect wetland impact to wildlife utilization of
nearby habitats from project noise using the following steps:

1. Identify the potential sources of project noise and the range of emitted noise levels.

2. Identify wildlife species that are found within the area, as well as their preferred habitats
using wildlife surveys previously conducted for the NorthMet Project (Section 4.4 of
Reference 2).

3. Qualitatively discuss the potential impacts and possible short- and long-term reactions of
wildlife species to the potential project noise levels.

4.2 Flotation Tailings Basin

4.2.1 Wetland ldentification

Wetlands around the Flotation Tailings Basin will be identified using the Eggers and Reed (1997)
community classification system. The wetland types and acreages for Area Two (which includes the
Flotation Tailings Basin) were identified in the report entitled: NorthMet Project Baseline Wetland
Typing Evaluation (Barr 2011), which was discussed with the Wetland IAP Workgroup and approved by
the Co-lead Agencies on March 30, 2011.

Wetland acreage by wetland type will be calculated using GIS within 500-foot radius increments
beginning at the Flotation Tailings Basin and continuing out to the Embarrass River. The area of
evaluation will only include wetlands within Area Two where wetland type information has been
developed and it will not include wetlands identified as directly impacted in Section 3.0.

1. A detailed table will be provided for each increment identifying the wetland type and acreage
for each wetland.

2. A summary table will be provided for each increment identifying the total acreage and total
acres of direct impact for each Eggers and Reed (1997) wetland type.

3. For each wetland that will be directly impacted, the acreage for the portion of the remaining
wetland will be calculated and included in a table.

4. A figure will be provided showing the increments and identifying the Eggers and Reed
(1997) wetland types within each increment.
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4.2.2 Potential Indirect Wetland Impacts Resulting from Changes in Hydrology

An estimate of potential indirect wetland impacts (wetland acres by wetland type, and type of impact)
from hydrologic changes (groundwater upwelling and resulting surface water flow in wetlands and/or
groundwater drawdown near the groundwater seepage interception wells) resulting from groundwater
seepage and/or interception well pumping will be determined.

1. Quantify the amount of Flotation Tailings Basin groundwater seepage water that discharges
to surface water features, including wetlands, down gradient of the Flotation Tailings Basin.
A MODFLOW model developed for the Flotation Tailings Basin will be used in conjunction
with a GoldSim probabilistic model to estimate the quantity of seepage that discharges to
surface water features.

2. ldentify all the wetlands (type, acreage) within the surficial aquifer groundwater flowpaths
downgradient of the Flotation Tailings Basin using boundaries used in the water quality
modeling (as shown in the Groundwater IAP Summary document).

3. Using the wetlands identified in step 2, categorize the wetlands into groundwater-fed and
precipitation-fed wetlands using guidance in the Corps Memorandum (CEMVP-OP-R)
Distinguishing Between Bogs That Are Entirely Precipitation Driven Versus Those with Some
Degree of Mineral Inputs from Groundwater and/or Surface Water Runoff and evaluate the
potential for indirect impacts resulting from groundwater seepage and/or interception well
pumping.

Provide a general discussion regarding the potential indirect wetland hydrology impacts to each wetland
type based on the wetland sensitivity class tables for rising groundwater tables found in the Crandon mine
project document titled Wetland Impact Assessment Technical Memorandum — Appendix B (Peterson
Environmental Consulting, Inc. 2002).

1. A qualitative discussion of the types of potential indirect wetland impacts that might occur
will be provided based on hypothetical hydrologic drawdown or surchage levels. Potential
indirect wetland impacts might include: conversion to other wetland community types, a
change in vegetation without a change in community type, conversion to uplands, or other
impacts, which will be categorized using the Eggers and Reed (1997) wetland classification
system.

4.2.3 Potential Indirect Wetland Impacts for Wetlands Abutting Trimble Creek and the Two
Unnamed Creeks

An estimate of potential indirect wetland impacts (wetland acres by wetland type) in wetlands abutting
the three streams north and west of the Flotation Tailings Basin (Trimble Creek and the two unnamed
creeks as shown in Figure 3 of the Water Resources AP — Surface Water Summary Memo) as a result of
changes in stream flow resulting from operation of the Flotation Tailings Basin will be determined using
the following steps:

1. Identify in GIS the wetlands abutting the west Unnamed Creek (Mud Lake Creek), Trimble
Creek, and the east Unnamed Creek within Area Two. A table will identify the wetland 1D,
type and acreage for each wetland (only within the area previously characterized for
wetlands).

2. Provide the change in flow in the three streams using the GoldSim probabilistic model
developed in Reference 6 and the method described in Section 4.4 of Reference 2. Estimate a
corresponding change in stage based on available rating curves or simple hydraulic equations
(e.g. Manning’s equation).
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3. ldentify whether the changes in flow (and by extension, stage) are within the estimated
natural variation for the three streams based on observed data or unit-area relationships
extrapolated from gage data (Section 4.4.1 of Reference 5 and Page 3 of Reference 6).

4. If the changes in flow and water levels are not within the observed natural variation for the
three streams, identify the potential indirect impacts for the wetlands abutting the three
streams.

4.2.4 Potential Indirect Wetland Impacts Resulting from Water Quality Changes

An estimate of potential indirect wetland impacts (wetland acres by wetland type, and type of impact) for
wetlands that would be impacted by water quality changes (such as from sulfide-bearing dust deposition

from the Flotation Tailings Basin, Flotation Tailings Basin groundwater seepage, etc.) will be completed
using the following steps:

1. Fugitive Dust Emissions

a. The air emissions from all surface fugitive dust sources at the Flotation Tailings
Basin site will be modeled using an EPA approved air dispersion model with a
deposition algorithm (AERMOD version 11103). This is the same model that has
been proposed to be used for assessing air impacts in Class Il areas in the draft
NorthMet Air Modeling Work Plan (version 1, May 9, 2011) which was developed in
response to the Air Impacts Assessment Planning Summary Memo dated May 6,
2011. Comments have been received on this draft Work Plan, with no objections to
the proposed model, so this model is expected to be specified in the final Work Plan.
Emission rates and particle size distributions will be based on total particulate matter.
Receptors will be placed on all delineated wetlands within the Project ambient air
boundaries that have not been identified as directly impacted. The receptor grid will
also initially extend 5 kilometers beyond the ambient air boundaries with a grid
spacing of 500 meters. The receptor grid may be adjusted based on preliminary
modeling results. Other modeling details would generally follow those specified in
the Class Il modeling protocols for the Plant Site as defined by the Air IAP and/or
generally excepted modeling practice.

b. The modeled dust sources at the Flotation Tailings Basin will include LTV Steel
Mining Company (LTVSMC) tailings loading and unloading, unpaved road traffic,
and wind erosion from dams constructed of LTVSMC tailings and beaches composed
of NorthMet tailings.

c. The output of the model will be deposition rate (grams per square meter) on an
annual basis. The model results will be compared to background values such that
contours where the modeled deposition is small relative to the background value can
be developed. This can be considered a conservative assessment of how far away
potential impacts to wetlands from dust may occur from fugitive dust sources. This
should be considered a screening level analysis such that it would identify an upper
bound for the potential range of distances at which impacts might occur, but the
results will not identify actual impacts. This range of distances could be used to
estimate the extent of potential indirect impacts to guide development of monitoring
plans to document actual indirect impacts. Based on the results of the screening
analysis, if model-estimated particle deposition is equal to current background
deposition (i.e., 100 percent of current background; i.e., a potential doubling of
deposition), PolyMet may propose a more refined approach to assess the distance at
which potential impacts may occur.

2. Metals and Sulfide Dust Emission
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At the Flotation Tailings Basin wind erosion from the embankment and beaches as
well as truck traffic on roads composed of LTVSMC tailings will be included in the
analysis.

Modeling will be conducted for the included sources in the same manner as described
for dust modeling. The dust modeling and metals and sulfide modeling may be
conducted in separate model runs or in the same run utilizing the model’s source
grouping capabilities.

For air dispersion/deposition modeling, 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. Proposed metals
for evaluation, associated with rock and soils, will include: arsenic, cadmium,
chromium, lead, manganese, nickel, and selenium.

Because the NorthMet ore is low in mercury, the tailings, which includes roughly 98
percent of the ore, will also be low in mercury, and in fact pilot study data shows that
the mercury preferentially goes to the flotation concentrate. The mercury in the
tailings is also expected to be strongly bound within the mineral matrix. This is also
true of the LTVSMC tailings that will be used to construct the Flotation Tailings
Basin dams and that may be present on some road surfaces. Therefore, any mercury
present in dust from the Flotation Tailings Basin would not be biologically available
and we are not proposing to consider mercury in the deposition analysis at the
Flotation Tailings Basin. When metal ores are concentrated and heated, such as in
taconite mining or in smelting processes, then mercury becomes a metal of interest
for air emissions and deposition. For the Project, potential mercury air emissions
from ore processing (i.e., potential emissions from the autoclave) are being evaluated
for potential local deposition impacts.

The model-estimated sulfur and metals deposition rates (grams per square meter) will
be compared to background values to determine distance contours beyond which the
deposition rate is insignificant compared to background. As with the dust analysis,
this will be a screening level evaluation that could be used to identify a range of
distances from a source beyond which impacts would be unlikely to occur. This
range of distances could be used to estimate the extent of potential indirect wetland
impacts to guide development of monitoring plans to document actual indirect
impacts. If model-estimated sulfur or individual metal deposition is equal to current
background deposition (i.e., 100% of current background; i.e., a potential doubling of
deposition), PolyMet may propose a more refined approach depending on the results
of the screening level analysis. A more refined approach could take into account
such factors as the potential for metals and/or sulfur to be liberated from the rock
particles depending on the rock chemistry, environmental chemistry and general
conditions in the ecosystem where the deposition is predicted to occur.

3. Flotation Tailings Basin Groundwater Seepage

a.

Identify the chemistry from the Flotation Tailings Basin groundwater seepage based
on the results of the water quality modeling (Reference 6).

Identify the wetlands (type, acreage) within the down gradient zone using boundaries
used in the water quality modeling (as shown in the Groundwater IAP Summary
document).

Categorize the wetlands within the flowpaths in Step ii into groundwater-fed and
precipitation-fed wetlands using guidance from the Corps Memorandum (CEMVP-

Page 10



OP-R) Distinguishing Between Bogs That Are Entirely Precipitation Driven Versus
Those with Some Degree of Mineral Inputs from Groundwater and/or Surface Water
Runoff and evaluate the potential for indirect impacts based on potential water quality
changes from the Flotation Tailings Basin.

4.2.5 Potential Indirect Wetland Impacts to Wildlife Utilization of Nearby Habitats From Project
Noise

Provide a general discussion regarding the potential indirect wetland impact to wildlife utilization of
nearby habitats from project noise using the following steps:

1. Identify the potential sources of project noise and the range of emitted noise levels.

2. Identify wildlife species that are found within the area, as well as their preferred habitats
using wildlife surveys previously conducted for the NorthMet Project (Section 4.4 of
Reference 2).

3. Qualitatively discuss the potential impacts and possible short- and long-term reactions of
wildlife species to the potential project noise levels.

4.3 Transportation Corridors

4.3.1 Wetland ldentification

Wetlands around the Flotation Tailings Basin will be identified using the Eggers and Reed (1997)
community classification system. The wetland types and acreages for Area Two (which includes the
Flotation Tailings Basin) were identified in the report entitled: NorthMet Project Baseline Wetland
Typing Evaluation (Barr 2011), which was discussed with the Wetland IAP Workgroup and approved by
the Co-lead Agencies on March 30, 2011.

The wetlands abutting the Dunka Road and the railroad corridor within Area One and Area Two will be
identified using GIS. The wetland ID, type and acreage for each wetland (only within the area previously
characterized for wetlands) will be identified in a table.

4.3.2 Potential Indirect Wetland Impacts Resulting from Water Quality Changes

An estimate of potential indirect wetland impacts (wetland acres by wetland type, and type of impact) for
wetlands that will be impacted by water quality changes (such as from sulfide-bearing dust deposition, ore
spillage, etc.) will be completed using the following steps:

Mine to Plant Rail

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 would 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 will not be performed because the potential wetland impacts will not be significant.

The air AP group concluded that any dust generated from ore hauled in railcars would be coarse in nature
(i.e., relatively large particles). These larger particles would tend to deposit 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 8.5.3 of Reference 7. Assuming that all spillage of the coarse material would 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), results in approximately 0.11 Kg/square meter of ore
fines annually or 2.14 Kg/square meter for the 20 year Project. This equates to 0.002 inch of depth
annually or 0.05 inches for the 20 year Project.
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Using the geochemical modeling methods described in Reference 7 for the Ore Surge Pile, the quality of
water infiltrating through this material will be estimated on a per-unit area basis which will also be on a
per unit length of the rail corridor. If the water quality is found to have a greater than 10 percent
likelihood of exceeding water quality standards as defined in Table 1-3 of Reference 8, the unit area
required to provide sufficient precipitation to dilute the water to meet standards will be calculated and
converted to a distance to be added to the 2 meters from the centerline of the rail corridor that will be a
potential dust impact corridor. Any wetlands identified in the above paragraph of this section that are
within the potential dust impact corridor will be considered to be potentially indirectly impacted.

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 estimated that each truck
will travel to Area 1 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) a quantitative assessment of impacts from ore particle
discharge from haul trucks travelling down the Dunka Road is not warranted.

Product Shipping

Products produced in the hydrometallurgical plant (AU/PGM 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. With
respect to flotation concentrate, as stated in the project description (Reference 1) "Each filtered
concentrate would be conveyed to separate stockpiles within an enclosed 10,000 ton storage facility for
loading into covered rail cars. The storage facility would store about 7 to 10 days of production capacity
when flotation concentrate would be directed to Concentrate Dewatering/Storage. The storage facility
would have a concrete floor and provisions to wash wheeled equipment leaving the facility to prevent
concentrates from being tracked out of the facility." The flotation concentrate is similar material to that
which caused issues at the Red Dog Mine in Alaska (zinc concentrate transported in truck trailers), which
has been cited as an example of potential consequences of product transport at mining operations. Some
issues at Red Dog were driven by road dust and port activities which do not apply to the Project. Best
Management Practices adopted at Red Dog - enclosed storage and loading, covered cars, and vehicle
wash facilities - are proposed for use at the NorthMet project. Because the common carrier route (i.e. the
rail line used to transport products) is not known (ultimate customer not known and could change), there
IS no way to assess impacts along the common carrier route. 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.

4.3.3 Potential Indirect Wetland Impacts Resulting from Wetland Fragmentation

For remaining wetlands not directly impacted or identified in 4.3.2, an estimate of potential indirect
wetlands (wetland acres by wetland type, and type of indirect impact) from wetland fragmentation by
Project features will be completed using the following steps:

1. For each portion of a remaining wetland, excluding indirect impacts identified in 4.2.3, the
potential area of indirect impacts would be determined based on an analysis of the various
factors that may contribute to potential fragmentation. Based on the analysis, the identifying
factor(s) contributing to potential fragmentation (change in size of wetland, surrounded by
Project features, change in function and values of wetland e.g. wildlife habitat, etc.) would be
identified. [Note: noise and dust do not cause fragmentation impacts according to the U.S.
Army Corps of Engineers, May 16, 2011 conference call.]
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4.3.4 Potential Indirect Wetland Impacts to Wildlife Utilization of Nearby Habitats From Project
Noise

Provide a general discussion regarding the potential indirect wetland impact to wildlife utilization of
nearby habitats from project noise using the following steps:

1. ldentify the potential sources of project noise and the range of emitted noise levels.

2. ldentify wildlife species that are found within the area, as well as their preferred habitats
using wildlife surveys previously conducted for the NorthMet Project (Section 4.4 of
Reference 2).

3. Qualitatively discuss the potential impacts and possible short- and long-term reactions of
wildlife species to the potential project noise levels.

5. Cumulative Wetland Impacts

Analysis of cumulative wetland impacts will be done using accepted tools and protocols. The analysis
performed for the DEIS is described and summarized in Section 4.3 of Reference 1. The analysis
performed for the SDEIS will generally duplicate that effort using the revised direct and potential indirect
wetland impact acreage, along with updated watershed information. The assessment will be conducted
for both the Partridge River watershed and the Embarrass River watershed. The following steps will
provide acreage for wetland and water resources for the pre-settlement, existing and foreseeable future
conditions. Tables and figures will be developed to present the information.

5.1 Presettlement Wetland and Water Resources

The pre-settlement conditions time period represents wetlands, lakes, and deepwater resources as they
existed prior to mining and urban development in the late 1800s to early 1900s. An estimate of pre-
settlement wetland, lakes, and deepwater acreage within the Partridge River and Embarrass River
watersheds will be developed in GIS using the following steps:

1. The acreage of wetland and water resources estimated for the pre-settlement period will be
developed using the U.S. Fish and Wildlife Service (USFWS) National Wetlands Inventory
(NWI1) and the original survey maps developed using data from the original Government
Land Surveys along with other historical surveys and sources, generally from the late 1800s.

2. The NWI mapping efforts were generated from interpretations of black-and-white aerial
photographs completed in the late 1970s to early 1980s. The NWI is a more accurate
depiction of historic wetland resources where human disturbance has been limited.
Therefore, the NWI will be used as a base wetland map and available delineation data will be
substituted to improve the accuracy of the wetland mapping.

3. The original survey maps will be obtained from the MDNR GIS Data Deli maps at
http://deli.dnr.state.mn.us/. The original survey maps identify water resources as marshes,
bottoms, swamps, lakes, ponds, and rivers, as documented in early land surveys. The original
survey maps are a more accurate depiction of historic wetland resources where human
disturbance is present. The water resources within the areas of human disturbance in each
watershed will be digitized and presented on a figure.

4. The wetland and water resources mapped on the original survey maps will be digitized for
one township, with minimal disturbance (roads, railroads, mining areas, etc.) located within
and adjacent to the Partridge River watershed and for one township located within the
Embarrass River watershed. It is assumed that if there is a minimal amount of disturbance in
a township, the NWI mapping would be representative of pre-settlement wetland and water
resources conditions. Therefore the data from each township will be used to develop a
relationship between the NWI and original survey data.
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5. The total wetland and water resources acreage for the two data sets will be compiled and the
ratio of NWI to original survey map wetland and water resources will be calculated for each
township. This ratio will indicate the percent of wetland and water resources identified on
the NWI maps compared the original survey maps. This ratio will be used as an adjustment
factor to conform the original survey data to the standards and scales of the NWI data for
estimating the pre-settlement wetland resources within the disturbed areas of the watershed.
The selected townships and data used to determine the adjustment factor will be presented in
a table.

6. For the human disturbance areas, the NWI wetlands and water resources located within the
human disturbance polygon boundaries will be removed using a GIS clipping tool. The NWI
within these disturbance areas do not accurately reflect pre-settlement conditions because the
NWI either included wetlands that have since been eliminated because of disturbance
activities or did not include wetlands that had already been eliminated when the NWI was
completed (e.g., reservoir development permanently flooded the wetlands). Because the NWI
does not accurately map these types of areas, it does not accurately represent pre-settlement
conditions; therefore the NWI wetlands in the disturbed areas will be replaced with wetlands
mapped on the original survey maps. The total area of wetland and water resources within
those polygons will be corrected using the adjustment factor. The total acreage of pre-
settlement wetlands and water resources will be estimated for the two watersheds.

5.2 Existing Wetland and Water Resources

The existing conditions time period represents wetland, lake, and deepwater resources as they exist today,
prior to the development of the Project. An estimate of existing wetland, lake, and deepwater acreage
within the Partridge River and Embarrass River watersheds will be developed in GIS using the following
steps:

1. Existing wetland, lake, and deepwater resources will be estimated using: wetland delineations
completed in the area (as available); lake or lacustrine water body acreages will be estimated
using the USGS National Hydrograph Dataset and the NWI datasets; deepwater or mine pit
water body acreages will be estimated using a combination of the MDNR Mesabi Mining
Features (2008) and interpretation of 2003, 2008, 2009, and 2010 FSA aerial photographs;
and NWI mapping.

2. A “composite” wetland and water resources layer will be developed by deleting all of the
NWI1 polygons from areas in which more detailed mapping had been completed and replacing
them with the delineated wetland, lake, and deepwater resources.

5.3 Projected Future Wetland and Water Resources

An estimate of future wetland acreage within the Partridge River and Embarrass River watersheds will be
completed considering reasonably foreseeable future project wetland impacts, both direct and potential
indirect. Reasonably foreseeable future projects are defined as those that have been permitted and those
that have had permit applications submitted and/or are undergoing environmental review by regulatory
agencies.

The future conditions time period represents wetland, lake, and deepwater resources expected to be
present following conclusion and reclamation of the Project. It is assumed that the future conditions
follows some time after conclusion of the future projects such that the mine pit will have filled with
water.

Relevant public officials from city, county, state and federal agencies will be contacted to identify
reasonably foreseeable future actions within the study area. Agency officials will be asked to identify
reasonably foreseeable future projects that may occur during the life of the Project. Contacts will include
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the City of Babbitt, St. Louis County, MDNR, Minnesota Board of Water and Soil Resources, the U.S.
Forest Service, and the Iron Range Resources and Rehabilitation Board (IRRRB).

Future projects will be identified in the Partridge River watershed and the Embarrass River watershed that
may impact wetland, lake, and deepwater resources. For the projected future conditions, the acreage of
wetland, lake, and deepwater resources will be estimated by subtracting the future projected wetland
impacts and adding the future projected development of wetland, lake, and deepwater resources to the
existing resource totals. This information will be provided as a table.

5.4 Qualitative Analysis of Cumulative Wetland Impacts for the St. Louis River below the Ordinary
High Water Mark From Its Confluence with the Embarrass River to Lake Superior

A qualitative analysis of cumulative wetland impacts for the St. Louis River below the ordinary high
water mark from its confluence with the Embarrass River to Lake Superior will be developed based on a
qualitative estimate of flow changes in the river.

A qualitative estimate of flow changes in the St. Louis River will be developed from the results of the
Partridge River hydrologic modeling described in Section 7.1.1 of Reference 3. The estimated flow
changes in the St. Louis River will be evaluated relative to gage data to determine if the changes are
expected to be within the natural variation of flow within the St. Louis River will be developed using the
following steps:

1. If the evaluation of the estimated flow changes in the St. Louis River is within the natural
variation of average annual flow in within the St. Louis River observed at USGS gage
04016500 (St. Louis River near Aurora), no further analysis will be conducted. This location
is the most upstream location of the St. Louis River affected by the NorthMet Project, and
will therefore show the greatest impact.

2. If the evaluation of the estimated flow changes in the St. Louis River is not within the natural
variation of flow in within the St. Louis River, the following analysis will be conducted.

a. An estimate of existing wetland acreage and wetland types below the ordinary high
water mark of the St. Louis River from its confluence with the Embarrass River to
Lake Superior will be made using the National Wetland Inventory.

b. An estimate of future wetland acreage and wetland types below the ordinary high
water mark of the St. Louis River will be made from its confluence with the
Embarrass River to Lake Superior.

5.5 Quantitative Analysis of Cumulative Wetland Impacts

5.5.1 Partridge River and Embarrass River Watersheds

A quantitative analysis of cumulative impacts for the Partridge River and Embarrass River watersheds
will be developed using the following steps:

1. The acreage of wetland, lake, and deepwater resources for the pre-settlement, existing and
reasonably foreseeable future conditions will be provided as a table. The foreseeable future
conditions will include evaluation of a No Action Alternative and the Proposed Action.

a. The acreage of wetland, lake, and deepwater resources will be compared and
discussed for the pre-settlement, existing and reasonably foreseeable future
conditions.

b. The project’s effect on the wetland, lake, and deepwater resources will be discussed
and compared for the study area. This includes a discussion of changes in acreage,
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water quality, unique habitat, adjacency to stream resources, and cumulative effects
of projects within each watershed.

5.5.2 The St. Louis River below the Ordinary High Water Mark From Its Confluence with the
Embarrass River to Lake Superior

A guantitative analysis of cumulative impacts for wetlands located below the ordinary high water mark of
the of the St. Louis River from its confluence with the Embarrass River to Lake Superior will be
developed using the following steps:

1. If the evaluation of the estimated flow changes in the St. Louis River is within the natural
variation of flow in within the St. Louis River, no further analysis will be conducted.

2. If the evaluation of the estimated flow changes in the St. Louis River is not within the natural
variation of flow in within the St. Louis River, determine the change in wetland acreage from
existing to future conditions based on a qualitative estimate of flow changes in the St. Louis
River.

5.6 Climate Change

A qualitative analysis of estimated climate change impacts (to be coordinated with the climate change
evaluation being conducted for the air impacts chapter of the SDEIS) on cumulative wetland impacts in
the Partridge River Watershed, the Embarrass River Watershed, and below the ordinary high water mark
of the of the St. Louis River from its confluence with the Embarrass River to Lake Superior.

The qualitative assessment of the potential impacts of climate change on wetlands will be included in the
Climate Change Evaluation Report developed by the Air IAP. No additional assessment will be
conducted.

6. References
Reference 1 NorthMet Project Project Description, Version 3, September 13, 2011

Reference 2 NorthMet Project Draft Environmental Impact Statement. U.S. Army Corps of Engineers
and Minnesota Department of Natural Resources. October 2009.

Reference 3 NorthMet Project Water Modeling Data Package — Volume 1 (Mine Site) Version 5

Reference 4 Compilation of Air Pollutant Emission Factors, AP-42 5" edit. VVolume | Stationary Point
and Area Sources, Section 13.2.5. Updated November 2006. U.S. Environmental Protection Agency,
Office of Air Quality Planning and Standards. Research Triangle Park, North Carolina.

Reference 5 NorthMet Project Water Modeling Data Package — VVolume 2 (Plant Site) Version 2
Reference 6 Surface Water IAP Group Summary Document, Date: May 20, 2011.

Reference 7 NorthMet Project Waste Characterization Data Package Version 5

Reference 8 NorthMet Mine Site Water Modeling Work Plan Version 2
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Mapping of wetland forest native plant communities in the Northern Superior Uplands
Section and Laurentian Uplands Subsection by the Minnesota Department of Natural

Resources — Minnesota Biological Survey (with additional mapping of FPn62 by Barr)
Memorandum
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Memorandum

To: Jennifer Saran, Kevin Pylka, and Brad Moore PolyMet

From: Barr Engineering Co.

Subject: Mapping of wetland forest native plant communities in the Northern Superior Uplands
Section and Laurentian Uplands Subsection by the Minnesota Department of Natural
Resources — Minnesota Biological Survey (with additional mapping of FPn62 by Baurr)

Date: September 11, 2017

Project: Poly Met Mining Inc.

The purpose of this technical memorandum is to summarize the mapping of wetland forest native plant
communities completed by the Minnesota Department of Natural Resources (MnDNR) - Minnesota
Biological Survey (MBS) for a large geographic area around the Mine Site. The MNnDNR maps and classifies
native plant communities according to the MnDNR Ecological Classification System (ECS) (MnDNR 2003).

The MnDNR and U.S. Forest Service (USFS) developed the ECS for ecological mapping and landscape
classification in Minnesota following the National Hierarchical Framework of Ecological Units (ECOMAP
1993). As described by the MnDNR, ecological land classifications are used to identify, describe, and map
progressively smaller areas of land with increasingly uniform ecological features (MnDNR 2003). The
system uses associations of biotic and environmental factors, including climate, geology, topography,
soils, hydrology, and vegetation. The state of Minnesota is divided into four ecological provinces, each of

which is further subdivided into ecological sections and subsections (Figure 1).

As shown on Figure 1, the Mine Site is situated within the Laurentian Uplands Subsection of the Northern
Superior Uplands Section in the Laurentian Mixed Forest Province (MnDNR 2003). The Northern Superior
Uplands Section is a 5,970,080 acre area in the eastern portion of the Laurentian Mixed Forest Province
and the Laurentian Uplands Subsection is an approximately 567,293 acre area in the west-central portion
of the Northern Superior Uplands Section. The Mine Site occupies approximately 3,015 acres in the
northwest portion of the Laurentian Uplands Subsection.

Native Plant Community Background

The MnDNR has developed a field guide to native plant communities for each of the four ecological
provinces in Minnesota (i.e. MnDNR 2003 for the Laurentian Mixed Forest Province). Minnesota's native
plant community classification is driven by plant species composition and incorporates geography and
environmental conditions (MnDNR 2003). The MnDNR native plant community classification system is
divided into six classification levels, as summarized in Table 1.

Barr Engineering Co. 4700 West 77th Street, Suite 200, Minneapolis, MN 55435 952.832.2600 www.barr.com
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From: Barr Engineering Co.
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Uplands Subsection by the Minnesota Department of Natural Resources — Minnesota Biological Survey (with
additional mapping of FPn62 by Barr)

Date: September 11, 2017

Page: 2

Table 1. MNnDNR native plant community classification hierarchy*

Classification Level Dominant Factors Example
System Group Vegetation structure & hydrology | Wetland Forest Systems
Ecological System Ecological processes Acid Peatland (AP)
Floristic Region Climate & paleohistory Northern (n)
Native Plant Community . . Northern Poor Conifer Swamp
Local environmental conditions
Class (APn81)
Native Plant Community Canopy dominants, substrate, or | Poor Tamarack-Black Spruce
Type finer environmental conditions Swamp (APn81b)
Finer distinctions in canopy

Native Plant Community

Subtype dominants, substrate, or Black Spruce Subtype (APn81b1)

environmental conditions

*Table developed from MnNDR 2003.

There are 13 ecological systems (e.g., Acid Peatland System) mapped within the Laurentian Mixed Forest
Province, all of which are also present in the Northern Superior Uplands Section and Laurentian Uplands
Subsection. The Northern Superior Uplands Section and Laurentian Uplands Subsection are located in the
northern floristic region, which the “n” denotes in the native plant community name. In order to define the
specific plant community class, two numbers follow the floristic region designation (“n” here). The first
number indicates the soil moisture of the plant community, on a 0-9 scale, with 0 driest and 9 wettest. The
second number indicates the nutrient levels of the plant community, with O poorest in nutrients and 9
richest. Thus, for example, native plant community APn81 is an acid peatland type in the north, with very
wet conditions and very low nutrients. Each ecological system includes multiple ECS or native plant
community classes, with a brief name assigned (e.g., APn81 Northern Poor Conifer Swamp). For purposes

of this memo, native plant communities are discussed at the class level.

The MnDNR has assigned each native plant community a conservation status rank (S-rank) that reflects
the risk of elimination of that native plant community from Minnesota (MnDNR 2009). The S-ranks are
developed by the conservation organization NatureServe, and were assigned by MnDNR plant ecologists
based on:

e Geographic range or extent

e Area of range occupied

e Number of occurrences

e Number of good occurrences (percent of occurrences that have good viability and ecological
integrity)

e Environmental specificity
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e lLong-term trend
e Short-term trend
e Scope and severity of major threats

e Intrinsic vulnerability.
There are five S-ranks, including:

e S1 - critically imperiled

e S2-imperiled

e S3 —vulnerable to extirpation

e S4 - apparently secure; uncommon but not rare

e S5 -—secure, common, widespread, and abundant
MnDNR Native Plant Community Mapping at the ECS Section and Subsection Levels

The MnDNR has mapped native plant communities across certain portions of the Northern Superior
Uplands ECS Section and the Laurentian Upland ECS Subsection, as summarized in Figure 1 and Table 2.

Table 2. Summary native plant communities mapped by MnDNR within the Northern Superior
Uplands Section and Laurentian Uplands Subsection*

Ecological Classification System

Section/Subsection within Laurentian | Total Acres AEIES IMEL S0 LY HEAT S
i . MnDNR Mapped

Mixed Forest Province

Northern Superior Uplands Section 5,970,080 506,771 8%

Laurentian Uplands Subsection 567,293 128,142 23%

*Data derived from MNDNR Native Plant Communities (MBS) shapefile (MnDNR 2015).

The MnDNR has mapped native plant communities across approximately 506,771 acres of the Northern
Superior Uplands ECS Section; this represents approximately eight percent of the section area (Table 2,
Figure 1). Approximately 28 percent (139,421 acres) of the mapped native plant communities in this
section are mapped as classes within the Wetland Forest ecological system. Table 3 summarizes the

wetland forest native plant community classes within the Northern Superior Uplands ECS Section.
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Table 3. Wetland Forest System native plant community classes mapped by MnDNR within the
Northern Superior Uplands ECS Section*

N Percent of Wetland
pped | Forest Area Mapped
. . Northern Superior | . )
Native Plant Community Class S-Rank in Northern Superior
Uplands ECS Uplands ECS
Section pranas
Section
APN81 (Northern Poor Conifer Swamp) 5845,8{ 31,628 22.7%
FPnf_SZ (Northern Rich Spruce Swamp s3 23.602 16.9%
(Basin))
APN80 (Northern Spruce Bog) S4 21,412 15.4%
WFn53 (Northern Wet Cedar Forest) %‘j’lg 19,433 13.9%
FPn63 (Northern Cedar Swamp) S4 19,393 13.9%
FPn82 (Northern Rich Tamarack o
Swamp (Western Basin)) S5 9,746 7.0%
WFn64 (Northern Very Wet Ash sa 8.176 5 9%
Swamp)
WFn55 (Northern Wet Ash Swamp) S4 4,151 3.0%
FFn57 (Northern Terrace Forest) S3 1,168 0.8%
FPn81 (Northern Rich Tamarack o
Swamp (Water Track)) S4 673 0.5%
FPn71 (Northern Rich Spruce Swamp s3 39 <0.1%
— Water Track)
Total area mapped as wetland fore_st native 139.421 100%
plant community class

*Data derived from MNDNR Native Plant Communities (MBS) shapefile (MnDNR 2015).
**Two conservation ranks (S-Ranks) are provided because more than one type within these classes is present; in these
situations, the different types have different S-Ranks.

As indicated in Table 3, wetland forest native plant community classes mapped by the MnDNR in the
Northern Superior Uplands Section consist of 11 native plant community classes, with APn81 (Northern
Poor Conifer Swamp) representing the most dominant native plant community, followed by FPn62
(Northern Rich Spruce Swamp). Each of these native plant community classes represents approximately
one-fifth to one-sixth of the wetland forest area mapped by the MnDNR. However, only eight percent of
the land area in the Northern Superior Uplands Section has been mapped by the MnDNR.

Within the Laurentian Uplands ECS Subsection, the MnDNR has mapped native plant communities across
approximately 128,142 acres; this represents just less than one quarter of the subsection area (Table 2,

Figure 1). Approximately 41 percent (52,484 acres) of the mapped native plant communities in this
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subsection are mapped as classes within the Wetland Forest ecological system. Table 4 summarizes the
wetland forest native plant community classes within the Laurentian Uplands ECS Subsection.

Table 4. Wetland Forest System native plant community classes mapped by MnDNR within the
Laurentian Uplands ECS Subsection*

Percent of Wetland

Acres Mapped Forest Area Mapped

in Laurentian

Native Plant Community Class S-Rank Uplands ECS in Laurentian
Subsection DlEmes IEC
Subsection
FPn§2 (Northern Rich Spruce Swamp s3 16,223 30.9%
(Basin))
APN81 (Northern Poor Conifer Swamp) S4 or S5** 14,659 27.9%
APN80 (Northern Spruce Bog) S4 7,387 14.1%
FPn63 (Northern Cedar Swamp) S4 6,673 12.7%
FPn82 (Northern Rich Tamarack o
Swamp (Western Basin)) S5 4442 8.5%
WFn53 (Northern Wet Cedar Forest) S3 or S4** 1,307 2.5%
WFn64 (Northern Very Wet Ash s4 776 15%
Swamp)
FPn81 (Northern Rich Tamarack o
Swamp (Water Track)) S4 660 1.3%
WFn55 (Northern Wet Ash Swamp) S4 340 0.6%
FFn57 (Northern Terrace Forest) S3 16 <0.1%
Total area mapped as wetland forest native plant 52 484 100%

community class

*Data derived from MNDNR Native Plant Communities (MBS) shapefile (MnDNR 2015).
*Two conservation ranks (S-Ranks) are provided because more than one type within these classes is present; in these

situations, the different types have different S-Ranks.

As indicated in Table 4, the wetland forest native plant community classes mapped by the MnDNR within
the Laurentian Uplands ECS Subsection consist of 10 native plant community classes, with FPn62
(Northern Rich Spruce Swamp) representing the most dominant native plant community class, followed by
APn81 (Northern Poor Conifer Swamp). Both of these native plant communities each represent
approximately 30 percent of the mapped wetland forest native plant community classes in the Laurentian

Uplands Subsection.

Northern Rich Spruce Swamps (FPn62) are dominated by black spruce and occur on deep peat in small
basins on scoured bedrock terrain or on till plains. The peat surface is influenced by mineral-rich
groundwater or surface runoff (MnDNR 2013). Northern Poor Conifer Swamps (APn81) are conifer-



To: Jennifer Saran, Kevin Pylka, and Brad Moore PolyMet

From: Barr Engineering Co.

Subject: Mapping of wetland forest native plant communities in the Northern Superior Uplands Section and Laurentian
Uplands Subsection by the Minnesota Department of Natural Resources — Minnesota Biological Survey (with
additional mapping of FPn62 by Barr)

Date: September 11, 2017

Page: 6

dominated peatlands with sparse canopy of stunted trees. The understory of Northern Poor Conifer
Swamps is depauperate and dominated by ericaceous shrubs, fine-leaved graminoids, and low hummocks
of Sphagnum moss. Minerotrophic plant species are present in Northern Poor Conifer Swamps (MnDNR
2003).

The main differences between Northern Rich Spruce Swamps (FPn62) and Northern Poor Conifer Swamps
(APn81) generally stem from a difference in richness, as their names imply. Northern Rich Spruce Swamps
(FPn62) are generally richer in minerals and have higher pH, higher species diversity, and denser and taller
canopies than Northern Poor Conifer Swamps (APn81) (MnDNR 2003).

Additional FPn62 Mapping Identified by Barr

In August of 2017, Barr Engineering Co. (Barr) identified additional locations where FPn62 (Northern Rich
Spruce Swamp) is present in the Laurentian Uplands Subsection, but not currently mapped by the
MnDNR. Barr reviewed aerial photographs to identify potential locations where FPn62 may be present,
based on crown density and color in the aerial imagery, and focusing on relatively accessible areas (i.e.,
within close proximity to a road) that are on public land. Barr identified a 6-mile stretch along Stony River
Forest Road, approximately 15 miles east of Babbitt, as an area likely to have additional FPn62

communities.

Barr conducted a field review to determine whether FPn62 communities were present in the locations
identified adjacent to Stony River Forest Road. Barr documented five unmapped FPn62 communities
within this stretch, all of which were within one-half mile from the road. The locations of the identified
FPn62 communities in the Laurentian Uplands Subsection are summarized in Table 5. In each of these
locations, Barr documented the vegetative characteristics of FPn62 communities as defined and outlined
in the 2003 MnDNR ECS guide to native plant communities of the Laurentian Mixed Forest Province
(MnDNR 2003). These include vegetation species composition and density in the canopy, understory, tall
shrub, low shrub, forb, graminoid, and moss strata. For a given plant community to be designated as
FPn62, Barr field staff verified that at least one of the specific plant indicators for FPn62 at each stratum
was present in the appropriate density, and that, taken collectively, the seven strata comprised an FPn62
class as defined in the ECS guide. Moreover, Barr field staff further considered other native plant
community class designations that might potentially apply to the site being evaluated, and verified that
the site conditions did not support other class designations over the FPn62 class.
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Table 5. Locations of Barr-identified FPn62 Communities in the Laurentian Uplands and Nashwauk
Uplands Subsections

Ecological Subsection Township Range Section
58 9 18
58 9 19

Laurentian Uplands Subsection 58 9 19
59 9 28
59 9 33
59 16 21

Nashwauk Uplands Subsection 59 16 21
60 14 22

In addition to documenting FPn62 communities in the Laurentian Uplands Subsection, Barr also
documented three locations of unmapped FPn62 communities in the Nashwauk Uplands Subsection,
where the 4,418-acre Plant Site is located (Figure 1). The Nashwauk Uplands Subsection contains
approximately 810,000 acres and is located west of the Laurentian Uplands Subsection. Approximately
4,798 acres of native plant community have been mapped by the MnDNR in the Nashwauk Uplands
Subsection, which represents approximately 0.6 % of the subsection.

Barr used the same methodology for the Nashwauk Uplands Subsection as described above for locating
and identify unmapped FPn62 communities in the Laurentian Uplands Subsection. The locations of the

identified FPn62 communities in the Nashwauk Uplands Subsection are summarized in Table 5.



To: Jennifer Saran, Kevin Pylka, and Brad Moore PolyMet

From: Barr Engineering Co.

Subject: Mapping of wetland forest native plant communities in the Northern Superior Uplands Section and Laurentian
Uplands Subsection by the Minnesota Department of Natural Resources — Minnesota Biological Survey (with
additional mapping of FPn62 by Barr)

Date: September 11, 2017
Page: 8
References

ECOMAP. 1993. National hierarchical framework of ecological units. Unpublished administrative paper.
U.S. Department of Agriculture, Forest Service. Washington, D.C., USA.

Minnesota Board of Water and Soils Resources and Minnesota Department of Natural Resources

(MnDNR). 2017. Wetland Conservation Act — Technical Guidance on Rare Natural Communities.

MnDNR. 2003. Field Guide to the Native Plant Communities of Minnesota: the Laurentian Mixed Forest
Province. Ecological Land Classification Program, Minnesota County Biological Survey, and Natural

Heritage and Nongame Research Program. St. Paul, Minnesota.
MnDNR. 2009. Conservation Status Ranks for Native Plant Community Types and Subtypes.

MnDNR. 2015. Native Plant Communities (MBS). GIS shapefile. Downloaded from the MnDNR Data Deli in
June 2015.



|:| EIS Project Areas
Ecological Classification System (ECS)

D Ecological Province

L

=, »» ECS Section - Northern Superior Uplands

ECS Subsection - Laurentian Uplands
() ECS Subsection

‘-
*»
<
% IQE
'g'
:i
Py
]
".(3 rad runa lr‘
-:"
L2
Nd Y
p
A‘?‘ L
-
- ‘“.":* R YA
as Y% - "t -
T teat e, . -
® <o & ,b“ *a
g 3 X ‘i‘
gty M
‘( Border Lakes o Lt rrtese revsa e,
*
o R LA . con
v * L)Y Y 1 18 %
’vao ""ﬂw * > :“'..'
o 1
o;,.'", & 4': ‘.‘; ¢
‘:l: ) 7’,, .ﬁﬁ
é‘., Northern Superior Uplands Y - % L
12y s v :t"'
', & o T — fastt
¥ *"." et ¢ e o1t
A, Tz W N
“v‘:!“‘lgl‘ - ,:" - ‘ P .
“ a“ ﬁ.. - by, A &, 7 5 I"
» et “7, > -2
M, l". ’ S ‘-wa 2 t S
7 SRS MINE SITE®’ 7 st
e aar PLANT SITE ‘ Laurentian .
’a Nashwauk % = CagUplands coia K
- . Lo ; e o e .
s Uplands ¥ . 23 8 g.!,.g Vi et ~
~ g B, 4 s e fors é""‘m" ok 3 g
Y ﬂz.t%’w} “u‘ :.h"y 7 ‘:,; 9 ;J 43 ﬁg ;s
~ ¢ KO Ko ZI R il ; “
v & : .IW“'F“‘ ’\"‘1\/:"7"":/ b g . ,.‘? L k S H
1 g | ¥ @
’ Rogs Py ¥ ake Superior
R : s . — ’~0
® L. ;
L pToimi Uplands = & '3
it t, s . e .
&
tos - ol +°
LI :0 o 5 0'?
e North R
Shore >
Highlands __«* Tallgrass “s,
ol Aspen o e
o* Parklands Yee sl L,
o % . MINE'SITE" " " +32
o PLANT:SITE= e
> LAk 2d ’
49 e [ .
s Laurentian Mixed Forest,+
i Province,»* ¢
‘.-‘
Fore
MINNESOTA
Prairie
Parkland
Province Eastern
I Broadleaf
. . . Forest
5 Province
; PRI,
<id % M'n';
Arthstar Geographics, CNES/Airbus DS, USDA, USGS, AeroGRID, IGN, and the GIS User Community
MnDNR-MBS Native Plant Communities in the Figure 1
Northern Superior Uplands ECS Section MNDNR-MBS NATIVE PLANT COMMUNITIES IN
Native Plant Communities THE NORTHERN SUPERIOR UPLANDS ECS SECTION
@ Northern Rich Spruce Swamps (FPn62) 0 15 30 NorthMet Project
Miles

Poly Met Mining, Inc.
Hoyt Lakes, MN




Attachment D

Wetland Bank Option Agreement



Exhibit C

Notification Letter

PolyMet Mining, Inc. and EIP, by signature below, verify that they have reached an agreement
under which EIP will provide credits from its Superior Mitigation Bank for PolyMet to use to meet
the requirements that PolyMet expects to have for wetland mitigation in the Minnesota Permit to
Mine for the NorthMet project and the US Army Corps of Engineers Section 404 permit for the
NorthMet project. Under that agreement, up to 1,800 credits will be available to PolyMet Mining,
Inc. for purchase.




IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be executed

as of the day and year first above written.

BUYER: SELLER:

POLYMET MINING, INC. EIP CREDIT CO., LL.C

By By - "
Name: Name: M UeM\ys — Odks
Title:

Title: Mang 3/2/’
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IN WITNESS WHEREOF, the parties hereto have caused this Agreement to be executed
as of the day and year first above written.

BUYER: SELLER:

POLYMET MINING, INC. EIP CREDIT CO., LLC
By M By

Name: Hacin - Name:

Title: _ Presdde..t+ CEO Title:
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Monitoring Plan for Potential Indirect Wetland Impacts
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