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(%EPT) Percent ephemeroptera, plecoptera, or
tricoptera

(°F) degrees Fahrenheit

(ug/L) microgram(s) per liter

(ug/m’) microgram(s) per cubic meter

(um) micrometer(s)

(AADT) annual average daily traffic

(ACHP) Advisory Council on Historic Preservation
(ACI) Aquatic Connectivity Index

(ACM) Asbestos-Containing Material

(AERA) Air Emissions Risk Analysis

(AERMOD) American Meteorological
Society/USEPA Regulatory Model

(amsl) above mean sea level

(ANFO) Ammonium Nitrate Fuel Oil Mixture
(AOC) Area of Concern

(APE) Area of Potential Effect

(AQRYV) Air Quality Related Value

(AST) Aboveground Storage Tank

(ASTM) American Society for Testing and Materials
(Au/PGE) gold and platinum group elements
(AWMP) Adaptive Water Management Plan

(BA) Biological Assessment

(BACT) Best Available Control Technology
(BART) Best Available Retrofit Technology

(Barr) Barr Engineering

(BBER) Bureau of Business and Economic Research
(BBLV) Beaver Bay to Lake Vermilion

(BE) Biological Evaluation

(bgs) below ground surface

(Bois Forte) Bois Forte Band of Chippewa

(BP) before present

(BWCAW) Boundary Waters Canoe Area Wilderness
(CAA) Clean Air Act

(CAIR) Clean Air Interstate Rule

(CALPUFF) California Puff Model

(CCP) Coordination and Communication Plan
(CDSM) cement deep soil mixing

(CEAA) Cumulative Effects Assessment Area
(CEC) Continuation of Existing Conditions
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(CEQ) United States Council on
Environmental Quality

(CERCLA) Comprehensive Environmental
Response, Compensation, and Liability Act

(CFE) chemical for evaluation

(CFR) Code of Federal Regulations
(cfs) cubic feet per second

(CHy) methane

(cm/sec) centimeter(s) per second

(CO) carbon monoxide

(CO,) carbon dioxide

(COy) carbon dioxide equivalents
(CPS) Central Pumping Station

(CPT) Cone Penetrometer Testing
(CR) County Road

(cRNA) candidate Research Natural Area
(CSAPR) Cross State Air Pollution Rule
(CWA) Clean Water Act

(DA) Department of the Army

(DAT) Deposition Analysis Threshold
(dB) decibel(s)

(dBA) A-weighted decibel(s)

(dbh) diameter at breast height

(dBL) linear-weighted decibel(s)
(DDT) dichlorodiphenyltrichloroethane

(DEIS) Draft Environmental Impact
Statement - October 2009

(DM&IR) Duluth, Missabe, and Iron Range
(DOT) Department of Transportation

(DRI) direct reduced iron

(dv) deciview

(e.g.) for example

(EAW) Environmental Assessment
Worksheet

(ECS) Ecological Classification System
(EDR) Environmental Data Resources, Inc.
(EIS) Environmental Impact Statement
(EJ) Environmental Justice

(ELT) Ecological Land Type

(EO) Executive Order

(EPCRA) Emergency Planning and
Community Right-to-Know Act
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(EQB) Environmental Quality Board

(ERC) Emergency Response Commission
(ERM) Environmental Resources Management
(ESA) Endangered Species Act

(ESSA) Effective Stress Stability Analysis

(ETSC) Endangered, Threatened, and Special Concern

(FEIS) Final Environmental Impact Statement

(FEMA) Federal Emergency Management Agency

(FIRM) Flood Insurance Rate Map

(FLAG) Federal Land Managers’ Air Quality Related

Values Work Group
(FLM) Federal Land Manager

(FLPMA) Federal Land Policy and Management Act
(Fond du Lac) Fond du Lac Band of Lake Superior

Chippewa

(Forest Plan) 2004 Superior National Forest Land and

Resource Management Plan
(FR) Federal Register

(FSH) Forest Service Handbook
(ft) foot or feet

(ft/day) feet per day

(ft/ft) feet per foot

(ft/sec) feet per second

(ft) square feet

(FTE) Full-time Equivalent
(GAP) Gap Analysis Program
(GHG) greenhouse gas

(GIS) Geographic Information System

(GLIFWC) Great Lakes Indian Fish & Wildlife
Commission

(GLO) General Land Office

(g/m’/yr) grams per square meter per year
(gpm) gallon(s) per minute

(GPS) Global Positioning System

(gpy) gallon(s) per year
(gr/dscf) grains per dry standard cubic foot

(Grand Portage) Grand Portage Band of Lake Superior

Chippewa

(H,S) hydrogen sulfide

(HAP) Hazardous Air Pollutant

(HBI) Hilsenhoff Biotic Index

(HEPA) High-efficiency Particulate Air
(Hg(p)) particle-bound mercury

(Hg) mercury

(Hg") oxidized mercury
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(HI) Hazard Index

(hp) horsepower

(HRL) Health Risk Limit

(HUC) Hydrologic Unit Code
(Hz) Hertz

(i.e.) that is

(IB]) Index of Biological Integrity

(IMPROVE) Interagency Monitoring of
Protected Visual Environments

(in/s) inch(es) per second

(IPCC) Intergovernmental Panel on Climate
Change

(ISO) International Standards Organization
(kg) kilogram(s)

(kg/ha/yr) kilogram(s) per hectare per year
(kg/m?) kilogram(s) per square meter

(km) kilometer

(ksf) kip(s) per square foot

(L10) noise level exceeding standard for 10%
of the monitored time

(L50) noise level exceeding standard for 50%
of the monitored time

(LAU) Lynx Analysis Unit

(Io/MMBTU) pound(s) per million British
thermal units

(Ibs/yr) pounds per year
(LDPE) low-density polyethylene

(LEDPA) least environmentally damaging
practicable alternative

(Leq) equivalent noise levels

(LLDPE) linear low-density polyethylene
(LQ) location quotient

(LTA) Land Type Association
(LTVSMC) LTV Steel Mining Company

(MAAQS) Minnesota Ambient Air Quality
Standards

(MACT) Maximum Achievable Control
Technology

(MBS) Minnesota Biological Survey
(MCL) Maximum Contaminant Level

(MCWCS) Minnesota Comprehensive
Wildlife Conservation Strategy

(MDH) Minnesota Department of Health

(MDNR) Minnesota Department of Natural
Resources

(MDO) major difference of opinion
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(MeHg) methylmercury

(MEPA) Minnesota Environmental Policy Act
(MEQB) Minnesota Environmental Quality Board
(mg/kg) milligram(s) per kilogram

(mg/L) milligram(s) per liter

(MGD) million gallons per day

(MIBC/DF250) methyl isobutyl carbinol and
polyglycol ether

(MIH) Management Indicator Habitat

(mm) millimeter(s)

(mm/s) millimeter(s) per second

(MMBTU) 1 million British thermal units
(MMREM) MPCA Mercury Risk Estimation Method
(MDOT) Minnesota Department of Transportation
(MN-fiber) Minnesota regulated fiber

(MnRAM) Minnesota Routine Assessment Method
(MOA) Memorandum of Agreement
(MODFLOW) groundwater model

(MOU) Memorandum of Understanding

(MPCA) Minnesota Pollution Control Agency
(m/s) meter(s) per second

(MSDS) Material Safety Data Sheet

(MSHA) Mine Safety and Health Act

(mtpy) metric ton(s) per year

(NA) not applicable

(NAAQS) National Ambient Air Quality Standards
(NAC) Noise Area Classification

(NAICS) North American Industrial Classification
System

(NEPA) National Environmental Policy Act

(NESHAP) National Emission Standards for
Hazardous Air Pollutants

(NFS) National Forest System
(ng/L) nanogram(s) per liter

(NHFEU) National Hierarchy Framework of
Ecological Units

(NHIS) Natural Heritage Information System
(NHPA) National Historic Preservation Act

(NIOSH) National Institute for Occupational Safety
and Health

(NO,) nitrogen dioxide
(NOI) Notice of Intent
(NOy) nitrogen oxides

(NPDES) National Pollutant Discharge Elimination
System
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(NRCS) Natural Resources Conservation
Service

(NRHP) National Register of Historic Places
(NSPS) New Source Performance Standards
(NTS) Northeast Technical Services, Inc.
(NWI) National Wetlands Inventory

(O3) ozone

(OSHA) Occupational Safety and Health
Administration

(PAX) potassium amyl xanthate
(Pb) lead

(PCB) polychlorinated biphenyl
(PGE) platinum group element

(Phase I ESA) Phase I Environmental Site
Assessment

(PM) particulate matter

(PM)y) particulate matter up to 10
micrometers in diameter

(PM, 5) particulate matter up to 2.5
micrometers in diameter

(PMC) coarse particulate matter

(pMCL) Primary Maximum Contaminant
Level

(PMF) fine particulate matter

(PMP) probable maximum precipitation
(PolyMet) PolyMet Mining Corporation
(POTW) Publically Owned Treatment Works
(ppm) part(s) per million

(PPV) peak particle velocity

(PRB) permeable reactive barrier

(PSB) permeable sorptive barrier

(PSD) Prevention of Significant
Deterioration

(PSDEIS) Preliminary Supplemental Draft
Environmental Impact Statement

(psig) pounds per square inch gauge

(PUC) Public Utilities Commission

(QHEI) Qualitative Habitat Evaluation Index
(RCI) Riparian Connectivity Index

(REL) reference exposure level

(RFSS) Regional Forester Sensitive Species
(RGU) Responsible Governmental Unit

(RME-OSW) reasonable maximum exposed
off-site worker

(RNA) Research Natural Area
(RO) reverse osmosis
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(ROD) Record of Decision

(ROS) Recreation Opportunity Spectrum
(ROW) right-of-way

(RQD) rock quality designation

(SAG) semi-autogenous grinding
(SAM) sulfuric acid mist

(SAP) Sampling and Analysis Plan
(SDD) Scoping Decision Document

(SDEIS) Supplemental Draft Environmental Impact
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(SHPO) State Historic Preservation Office
(SIC) Standard Industrial Classification

(SIL) Significant Impact Limit
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(SO,) sulfur dioxide

(SO,) sulfate

(SPCC) Spill Prevention, Control, and
Countermeasure

(stpd) standard ton(s) per day

(stpy) standard ton(s) per year

(S) sulfur

(SVOC) Semi-volatile Organic Compound
(SWPPP) Storm Water Pollution Prevention Plan
(TBD) to be determined

(TCP) Traditional Cultural Property

(TDS) Total Dissolved Solids
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(the Bands) Bois Forte Band of Chippewa, Grand
Portage Band of Lake Superior Chippewa, and the
Fond du Lac Band of Lake Superior Chippewa

(THPO) Tribal Historic Preservation Office
(TMDL) Total Maximum Daily Load

(tpd) ton(s) per day

(TPPP) Toxic Pollution Prevention Plan
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(USC) United States Code

(USDA) United States Department of
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(USEPA) United States Environmental
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(USFS) United States Forest Service
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GLOSSARY

1854 Treaty Authority: An inter-tribal natural
resource management agency that manages the off-
reservation hunting, fishing, and gathering rights of
the Grand Portage and Bois Forte Bands of the Lake
Superior Chippewa in the territory ceded under the
Treaty of 1854.

1854 Treaty of La Pointe: In 1854, the Chippewa of
Lake Superior entered into a treaty with the United
States whereby the Chippewa ceded to the United
States ownership of their lands in northeastern
Minnesota. These lands are generally known as the
“1854 ceded territory.” Article 11 of the 1854 Treaty
provides, “..And such of them as reside in the
territory hereby ceded, shall have the right to hunt
and fish therein, until otherwise ordered by the
President.” The Chippewa of Lake Superior who
reside in the ceded territory are the Fond du Lac,
Grand Portage, and Bois Forte Bands.

Acid rock drainage: Produced by the oxidation of
sulfide minerals, chiefly iron pyrite disulfide (FeS,).
This is a natural chemical reaction which can proceed
when minerals are exposed to air and water. Acidic
drainage is found around the world, as a result of both
naturally occurring processes and activities associated
with land disturbances, such as highway construction
and mining where acid-forming minerals are exposed
to air. These acidic conditions can cause metals in
geologic materials to dissolve, which can lead to
impairment of water quality when acidic and metal-
laden discharges enter waters used by terrestrial and
aquatic organisms.

Ad valorem tax: A tax based on the value to real
estate or personal property. Municipal ad valorem
taxes are also known as “property taxes.”

Adverse effect (for cultural resources): A
significant alteration to the qualifying characteristics
of a historic property included in or eligible for
inclusion in the National Register.

Adverse effect: A harmful or undesired effect from
the proposed project on the environment.

AERMOD air dispersion model: The United States
Environmental Protection Agency (USEPA)-approved
model designed to predict short-range (up to 50
kilometers) dispersion of air pollutant emissions from
stationary industrial sources.
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Air dispersion model: A computer program that
incorporates a series of mathematical equations used
to predict downwind concentrations in the ambient air
resulting from emissions of a pollutant. Inputs to a
dispersion model include the emission rate;
characteristics of the emission release such as stack
height, exhaust temperature, and flow rate; and
atmospheric dispersion parameters such as wind speed
and direction, air temperature, atmospheric stability,
and height of the mixed layer.

Airblast overpressure: A transient air pressure, such
as the shock wave from an explosion, that is greater
than the surrounding atmospheric pressure.

Ambient air quality: The quality of the portion of the
atmosphere, external to buildings, to which the public
has general access.

Ammonium nitrate fuel oil (ANFO): Primary
blasting agent used in open-pit mining; a mixture of
solid ammonium nitrate and liquid fuel oil.

Amphibole: A class of silicate minerals containing
iron and magnesium.

Anthropogenic: Relating to or resulting from the
influence of human beings on nature.

Aquatic biota: Collective term describing the
organisms living in or depending on the aquatic
environment.

Aquifer: A subsurface saturated rock unit or
formation of sufficient permeability to transmit
groundwater and yield usable quantities of water to
wells and springs.

Archaeological site: The physical remains of any area
of human activity, generally greater than 50 years of
age, for which a boundary can be established.
Examples of such resources could include
domestic/habitation sites, industrial sites, earthworks,
mounds, quarries, canals, roads, etc. Under the general
definition, a broad range of site types would qualify as
archaeological sites without the identification of any
artifacts.

Archaic period: A cultural period circa 9,000 to
3,000 years ago, or 7,000 to 1,000 B.C.; its
characteristic  features included semi-permanent
seasonal camps, atlatls and bannerstones, deer
hunting, some copper tools, and the first long-distance
trade.
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Area of Potential Effect (APE): The geographic 137 Bioassay: A type of scientific experiment that is
region in which a historic or cultural property may be 138 typically conducted to measure the effects of a
impacted as a result of the construction and operation 139 substance on a living organism and is essential in
of the NorthMet Project Proposed Action or 140 monitoring environmental pollutants.
alternatives. Lo . _y .
141 Biodiversity: The degree of variation in lifeforms
Attainment: Air quality in the locality that meets the 142 within a given species, ecosystem, or biome. It is a
established standards. 143 measure of the health of ecosystems.
Augmentation: The act of adding treated water to 144 Biotic community: A group of interdependent
replace affected surface water flows. 145 organisms inhabiting the same region and interacting
146 with each other.
Autoclave: A mineral processing pressure vessel for
conducting chemical reactions such as sulfide mineral 147 Biwabik Iron Formation: An approximately 1.9-
oxidation and leaching of metals. 148 billion-year-old sequence of iron-rich sedimentary
. ) ) ) 149 rocks that was metamorphosed at its easternmost
Batholith: A large emplacement of igneous intrusive ;4o extent - by approximately  1.1-billion-year-old
rocl;1 that forms from cooled magma deep in the |4, intrusions of the Duluth Complex.
earth’s crust.
12 Brownfield site: Abandoned or underutilized
Bedrock isopach map: A map of the bedrock 43 “jndustrial or commercial property available for reuse
Fﬁlcknessd W?tﬁm a tabrlar unit or stratum, usually ;44 which may be contaminated by the presence or
illustrated with contour lines. :
145 potential presence of a hazardous substance or
Bedrock outcrop: A visible exposure of bedrock on 136 pollutant,
the surface of the earth. 197 Buffer zone: An area or region distinguished from
Beneficiation: Crushing and separating ore into 148 adjacent parts by a distinctive feature or characteristic.
valuable substances or waste. 199 Calcareous fen: Rare and distinctive wetlands
Bentonite: An absorptive and colloidal clay used 140 characterized by a substrate of non-acidic peat and
especially as a sealing agent or suspending agent. 141 dependent on a constant supply of cold, oxygen-poor
142 groundwater rich in calcium and magnesium
Best Available Control Technology (BACT): An 143 bicarbonates.
emission limitation (including a visible emission CALPUFF del: The USEPA d
standard) based on the maximum degree of reduction 144 4 n;(f) d‘,’ = 1ne del h-approvle n;)ln
for each pollutant subject to regulation under the 195 jstcady-state pu 1Sspersion mo e.t at simulates ,t ¢
Clean Air Act that would be emitted from any 146 effec.ts. of time- and space-varying meteorological
proposed major stationary source ~ or major 147 conditions ~on pollution long-range transport,
modification,  taking into  account  energy, 148 trans.forr.natlon, and re.moval.. .CALPUFF can be
environmental, and economic impacts and other costs. 149 applied in complex terrain conditions.
Best Management Practice (BMP): The schedule of 1:0 Class I ar?: lllj nder thg Cl.ean ?ilr Act, aCLaTs I areg
activities, prohibition of practices, maintenance 1_1 Is one In which some criteria pollutants, visibtlity, an
procedures, and other management practices to avoid 112 other air .quahty related values (AQR.VS) are pro tectefi
or minimize pollution or habitat destruction to the 113 more stringently than under the national ambient air
environment. BMPs can also include treatment 114 quality standards. Class I areas include national parks,
. . : 115 wilderness areas, monuments, and other areas of
requirements, operating procedures and practices to X . ’ 2
CO?ItI‘Ol runoff, pspillagge,por leaks; sludgre)z or waste 116 special national and cultural significance.
disposal; or drainage from raw material storage. 177 Class II area: Under the Clean Air Act, Class II areas
Bioaccumulation: The accumulations of chemicals in 1:8 are .all areas ,ﬂﬁat hhavfe dbee? I(\ilerr.lonsfret;ed bt.o beAip
the tissue of organisms through any route, including 179 attamment with the federal National Ambient Air
respiration, ingestion, or direct contact with 180 Quality Standards that are not designated as Class I
contaminat’ed water or ;ediments 141 areas; modest increments of new pollution would be
' 182 allowed.
183
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Clean Air Act (CAA): The Clean Air Act of 1970 is
a United States federal law intended to control air
pollution and protect air quality. The act—which
underwent major revisions in 1990 and 2003—deals
with ambient air pollution (that which is present in the
ambient air) as well as source-specific air pollution.
The Clean Air Act sets standards for air quality that
limit the amount of various pollutants to specified
levels. The Clean Air Act also sets deadlines for
governments and industries to meet the standards. The
federal USEPA is ultimately responsible for
establishing national standards and enforcing the
Clean Air Act. State and local authorities that have
approved plans to control air pollution are given local
authority by the USEPA to administer these
regulations.

Clean Air Interstate Rule (CAIR): The USEPA
issued the CAIR in March 2005. This rule provides
states with a solution to the problem of power plant
pollution that drifts from one state to another. The rule
uses a cap and trade system to reduce target
pollutants—sulfur dioxide (SO,) and nitrogen oxides
(NOx)—by 70 percent.

Clean Water Act (CWA): A federal act that
establishes the basic structure for regulating
discharges of pollutants into the waters of the United
States and regulating quality standards for surface
waters. The basis of the Act was enacted in 1948 and
was called the federal Water Pollution Control Act,
but the Act was significantly reorganized and
expanded in 1972. “Clean Water Act” became the
Act’s common name with amendments in 1972. Under
the Clean Water Act, the United States has
implemented pollution control programs including
industrial wastewater standards and water quality
standards for all contaminants in surface waters. The
Act has made it unlawful to discharge any pollutant
from a point source into navigable waters, unless a
permit is obtained.

CWA Section 404 Permit: Permit that authorizes the
discharge of dredged or fill material into waters of the
United  States, including - many  wetlands.
Responsibility for implementing Section 404 is shared
by the United States Army Corps of Engineers
(USACE) and USEPA.

Closure: The process of terminating and completing
final steps in reclaiming any specific portion of a
mining operation. Closure begins when, as prescribed
in the Permit to Mine, there will be no renewed use or
activity by the permittee.
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Coarse tailings: 50% or more of waste byproducts of
mineral beneficiating processes other than heap and
dump leaching, is retained on a No. 200 sieve and
consists of rock particles, which have usually
undergone crushing and grinding, from which the
profitable mineralization has been separated.

Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA):
Commonly known as Superfund, legislation enacted
in 1980 which created a tax on the chemical and
petroleum industries and. provided broad federal
authority to respond directly to releases or threatened
releases of hazardous substances that may endanger
public health or the environment.

Comprehensive Land Use Plan: A document
adopted by local clected officials that establishes
policies and guidance for land use, municipal growth,
public services, and infrastructure. Comprehensive
plans can provide the rationale and legislative basis
for local zoning and subdivision ordinances.

Coniferous = bog recharge: The amount of
precipitation that maintains and refills coniferous
bogs, which are perched wetlands with generally no
groundwater connection.

Connected action: According to Council on
Environmental Quality (CEQ) regulations (40 CFR
Part 1508.25), actions are connected if they
automatically trigger other actions which may require
environmental impact statements, cannot or will not
proceed unless other actions are taken previously or
simultaneously, and/or are interdependent parts of a
larger action and depend on the larger action for their
justification.

Consent decree: Also referred to as a consent order,
this is a final, binding judicial decree or judgment
memorializing a voluntary agreement between parties
to a suit or dispute in return for withdrawal of a
criminal charge or an end to a civil litigation. In a
typical consent decree, the defendant has already
ceased or agrees to cease the conduct alleged by the
plaintiff to be illegal and consents to a court injunction
barring the conduct in the future.

Consultation (for cultural resources): The process
of seeking, discussing, and considering the views of
other participants, and, where feasible, seeking
agreement with them regarding matters arising in the
Section 106 process. The Secretary’s “Standards and
Guidelines for federal Agency Preservation Programs
pursuant to the National Historic Preservation Act”
provide further guidance on consultation.
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Preliminary Final Environmental Impact Statement (PFEIS)
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Contact period: Relating to the period of initial
interaction between an indigenous people with an
outside culture. In the United States, the term refers to
an era of initial interaction between Native Americans
and Europeans.

Cooperating Agency: According to CEQ regulations
(40 CFR Part 1508.5), “Cooperating Agency” means
any federal agency other than a lead agency which has
jurisdiction by law or special expertise with respect to
any environmental impact involved in a proposal (or a
reasonable alternative) for legislation or other major
federal action significantly affecting the quality of the
human environment.

Council on Environmental Quality (CEQ): An
agency within the Executive Office of the President
that established the procedures to implement the
National Environmental Policy Act of 1970.
Regulations are found in 40 CFR 1500, et seq.

Criteria air pollutant: Seven common air pollutants
for which the USEPA has set primary (may harm
human health) or secondary (may affect the
environment and/or cause property damage) national
air quality standards. These pollutants are: particulate
matter less than or equal to 10 microns in size,
particulate matter less than or equal to 2.5 microns in
size, sulfur dioxide, nitrogen dioxide, carbon
monoxide, ozone, and lead.

Cubic feet per second: The rate of flow representing
a volume of 1 cubic foot passing a given point in 1
second.

Culpability Analysis: The relative contribution of
various contaminant sources to  the overall
contaminant load at a specific evaluation location.

Cultural resources: Archaeological, traditional, and
built” environment resources, including but not
necessarily limited to buildings, structures, objects,
districts, and sites.

Cumulative effect: The effects on the environment
that would result from the incremental effect of the
NorthMet Project Proposed Action when added to
other past, present, and reasonably foreseeable future
actions, regardless of who undertakes such actions.
Cumulative effects can result from individually minor
but collectively significant actions taking place over a
period of time.

Cutoff trench: A trench which is below the
foundation base line of a dam or other structure and is
filled with an impervious material, such as clay or
concrete.
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Cuyuna Range: An iron range to the southwest of the
Mesabi Range, largely between Brainerd and Aitkin
within Crow Wing County, Minnesota.

Density factor: A pre-determined qualitative value
which is then assigned to wild rice stands based on the
density of wild rice present.

Detection limit: The lowest quantity of a material that
can be detected from the absence of that material
within a stated confidence.

Direct effect (for cultural resources): A physical
alteration to the qualifying characteristics of a historic
property included in or eligible for inclusion in the
National Register.

Disseminated sulfide: Deposits of sulfide minerals
which are distributed more or less uniformly within
the surrounding waste rock.

Dissolved oxygen: The amount of gaseous oxygen
dissolved into an aqueous solution, whether through
diffusion from the air, aeration by agitation, or as a
waste product of photosynthesis.

Drawdown: The lowering of the water level relative
to a background condition.

Drift: Material such as sand, clay, gravel, and rocks
transported and deposited by a glacier or glacial
process.

Drilling log: A record of events or features of the
formations penetrated or encountered during boring.
Also known as a boring log.

Duluth Complex: A mafic intrusive igneous
geological formation with quantities of copper, nickel,
cobalt, platinum, palladium, and gold. The Duluth
Complex lies at the eastern end of the Mesabi Iron
Range in northeastern Minnesota.

Ecological land type: A hierarchical level of the
National Hierarchical Framework of Ecological Units
and Ecological Classification System that is
determined based on differences in vegetation, soils,
climate, geology, and/or hydrology.

Effect (for cultural resources): Alteration to the
qualifying characteristics of a historic property
included in or eligible for inclusion in the National
Register.

Effluent: An outflow or discharge of a liquid.
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Eligible (for cultural resources): Cultural properties
formally determined as such in accordance with the
regulations of the Secretary of the Interior and all
other properties that meet the National Register
criteria.

Emergency Planning and Community Right-to-
Know Act (EPCRA): A federal act enacted in 1986
to help communities plan for emergencies involving
hazardous substances. It establishes requirements for
federal, state, and local governments; Indian tribes;
and industry regarding emergency planning and
“Community Right-to-Know” reporting on hazardous
and toxic chemicals.

Endangered Species: The classification provided to
an animal or plant in danger of extinction within the
foreseeable future throughout all or a significant
portion of its range as defined in the Endangered
Species Act (ESA).

Endangered Species Act: A federal act enacted in
1973 to provide for the conservation of ecosystems
upon which threatened and endangered species of fish,
wildlife, and plants depend. The ESA authorizes the
determination and listing of species as endangered and
threatened, and prohibits unauthorized taking,
possession, sale, and transport of endangered species.
Section 7 of the ESA requires federal agencies to
ensure that any action authorized, funded, or carried
out by them is not likely to jeopardize the continued
existence of listed species or modify their critical
habitats.

Environmental Justice: The fair treatment and
meaningful involvement of all people regardless of
race, color, national origin, age, or income with
respect to- the development, implementation, and
enforcement of environmental laws, regulations, and
policies. Fair treatment means that no group of
people—including  racial, ethnic, age or
socioeconomic groups—should bear a
disproportionate share of the negative environmental
consequences resulting from industrial, municipal, and
commercial operations or the execution of federal,
state, local, and tribal programs and policies.
Executive Order 12898 directs federal agencies to
make achieving environmental justice part of their
missions by identifying and addressing
disproportionately high and adverse effects of agency
programs, policies, and activities on minority and low-
income populations.

Ephemeral: Lasting for a short time or a short-lived
organism. An ephemeral water body is a wetland,
stream, or pond that exists briefly during and
following a period of rainfall or snow melt.
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Evapotranspiration: The amount of water removed
from a land area by the combination of direct
evaporation from the soil and plant transpiration.

Factor of Safety: Used to describe the ratio of
resisting forces to driving forces along a potential
failure surface, whereby a Factor of Safety of 1.0
represents equilibrium between the estimated resisting
shear strength to the applied shearing load. Systems
are often designed to a Factor of Safety above 1.0 to
allow for unexpected loads, unexpected operating
conditions, and variations in estimated material
properties.

Fen: Peat-forming wetlands that receive nutrients
from sources other than precipitation—usually from
upslope sources through drainage from surrounding
mineral soils and from groundwater movement. These
systems are often covered by grasses, sedges, rushes,
and wildflowers. Over time, peat may build up and
separate the fen from its groundwater supply. When
this happens, the fen receives fewer nutrients and may
become a bog.

Final closure: The period of time when ore-extracting
activities of a mine or ore-production activities of a
processing facility ~cease to continue, and
decommissioning and reclamation activities are being
completed.

Fine tailings: More than 50% of waste byproducts of
mineral beneficiating processes, other than heap and
dump leaching, passes the No. 200 sieve and consists
of rock particles, which have usually undergone
crushing and grinding, from which the profitable
mineralization has been separated.

Fish assemblage: The list of fish species that occupy
a given area, which is used as a sensitive indicator of
overall ecosystem health, habitat degradation, or
environmental contamination.

Fish consumption advisory: Federal, state, or local
government guideline restricting the amount of fish
consumption when certain species of fish are unsafe to
eat due to the presence of harmful chemicals in their
tissues.

Floodplain: The lowland areas adjacent to lakes,
wetlands, streams, and rivers that are prone to being
inundated by water during flood conditions.

Flotation tailings: Materials left over after valuable
minerals have been separated during a flotation
process.

Footwall: The mass of rock underlying a mineral
deposit or the bedrock located beneath a fault plane.
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Preliminary Final Environmental Impact Statement (PFEIS)
NorthMet Mining Project and Land Exchange

Forb: A flowering, herbaceous (non-woody) plant
other than a grass species.

Fragmentation: A decrease in the area of contiguous
habitat available to wildlife.

Fugitive dust: Particulate matter composed of soil
that is not emitted from a stack, vent, or hood; can
include emissions from haul roads, wind erosion or
exposed surfaces, and other activities in which soil is
removed and redistributed.

GAP land cover: A |hierarchically organized
vegetation cover map developed as part of the U.S.
Geological Survey’s Gap Analysis Program (GAP).
Units of analysis are Minnesota Ecological
Classification System subsections.

General Land Office (GLO): The GLO records
managed by U.S. Bureau of Land Management are the
repository for all Federal land title records issued
between 1820 and the present.

Geographic Information System (GIS): A system
designed to store, modify, analyze, or present various
types of geographical spatial data.

Geosynthetic membrane cover system: A process
designed to exclude certain waste rock materials from
oxidation, and which would include the installation of
limestone, overburden, a geomembrane material,
cover soil, and a vegetative soil layer.

Geotechnical assessment: An assessment of the
stability of a slope or ground surface under load; used
to identify risks or potential hazards of structural
failure.

Giants Range: The Giants Range batholith is a body
of granite in northeastern Minnesota that lies between
the Mesabi and Vermilion iron-mining ranges. It
outcrops as a narrow belt that strikes east-northeast
and occupies an area of about 1,000 square miles. The
Giants Range goes from just north of Hibbing (the
“Hill of Three Waters” is in the Hull-Rust Mine) to
Babbitt and rises from 200 to 400 feet above the
surrounding area.

Glacial deposit: A collection of various-sized rocks
and debris that is deposited by a glacier as it advances
or recedes across a landscape. There are many types of
deposits, including till, drift, erratics, and moraines.

Glacial till: Direct glacial deposits of rocks, gravel, or
boulders that are unsorted and unstratified.
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GoldSim: A probabilistic simulation platform for
visualizing and simulating many types of physical,
financial, or organizational systems. Most GoldSim
applications fall into one of three categories:
environmental systems modeling, business and
economic modeling, or engineered systems modeling.

Greenhouse gas: Gases that trap heat in the
atmosphere. Some greenhouse gases, such as carbon
dioxide, occur naturally and are emitted to the
atmosphere through natural processes and human
activities. The principal greenhouse gases that enter
the atmosphere because of human activities are carbon
dioxide, methane, nitrous oxide, and fluorinated gases.

Groundwater baseflow: Groundwater discharge from
the surficial aquifer and bedrock unit into a perennial
stream.

Groundwater Containment System: An active or
passive measure (typically, either is engineered) put
into place to prevent or significantly reduce the
migration of contaminants or groundwater flow, in
groundwater or in the groundwater aquifer.

Groundwater divide: The boundary between two
adjacent groundwater basins represented by a high
point in the water table.

Groundwater drawdown: The lowering of the
groundwater level (water table) relative to a
background condition in a specific aquifer.

Groundwater mound: The increase or rise in height
of a water table due to concentrated recharge in a
given area.

Groundwater plume: The downgradient extension or
spread of contaminated groundwater within the pore
spaces or fractures of soil or rock.

Groundwater: The water located beneath the ground
surface in soil or rock pore spaces or fractures.

Hardness: A measure of the amount of minerals that
are dissolved in a water source; a higher mineral
content indicates harder water, while lower mineral
content indicates softer water. See Total dissolved
solids (TDS).

Hazardous air pollutant: Air pollutants that are not
covered by ambient air quality standards, but may
present a threat of adverse human health effects or
adverse environmental effects, and are specifically
listed on the federal list of 189 hazardous air
pollutants in 40 CFR 61.01 or in section 112(b) of the
CAA.
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Hazardous material: Any item or agent (biological,
chemical, physical) that has the potential to cause
harm to humans, animals, or the environment, either
by itself or through interaction with other factors. The
term includes hazardous substances, hazardous waste,
marine  pollutants, and  elevated-temperature
materials—materials designated as hazardous under
the provisions of 49 CFR 172.101. Hazardous material
categories include: explosives, gases, flammable
liquids, flammable solids, spontaneous
combustibles/dangerous when wet, oxidizers and
organic peroxides, poisons and infectious substances,
and corrosives.

Hazardous waste: Defined in the Minnesota Statutes
as any refuse, sludge, or other waste material (or
combinations of materials) in solid, semi-solid, liquid,
or contained gaseous form which, because of its
quantity, concentration, or chemical, physical, or
infectious characteristics, may cause or significantly
contribute to an increase in mortality or an increase in
serious irreversible, or incapacitating reversible
illness, or pose a substantial present or potential
hazard to human health or the environment: when
improperly treated, stored, transported, disposed of, or
otherwise managed.

Hazardous Materials Response Team: Personnel
specially trained to handle dangerous goods, which
include materials that are radioactive, flammable,
explosive, corrosive, oxidizing, asphyxiating,
biohazardous, toxic, pathogenic, or allergenic.

Health Risk Limit (HRL): A concentration of a
substance or chemical adopted by rule of the
Commissioner of Health that is a potential drinking
water contaminant because of a systemic or
carcinogenic toxicological result from consumption
(Minnesota Statute 103H.005).

Herbaceous: Plants with leaves and stems that die
down at the end of each growing season, and have no
woody or persistent stems above ground.

Herbivore: An organism that is anatomically and
physiologically adapted to survive by consuming only
plant-based foods.

Hilsenhoff Biotic Index: An index of organic
pollution that utilizes macroinvertebrate tolerances of
pollution to assess water quality in streams and rivers.
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Historic property: Any prehistoric or historic district,
site, building, structure, or object included in, or
eligible for inclusion in, the National Register of
Historic Places maintained by the Secretary of the
Interior. This term includes artifacts, records, and
remains that are related to and located within such
properties. The term includes properties of traditional
religious and cultural importance to an Indian tribe or
Native Hawaiian organization and that meet the
National Register criteria.

Humidity cell: Geochemical kinetic tests designed to
mimic weathering at the laboratory or at bench scale
(controlled setting) to obtain bulk reaction rates. The
test determines the rate of acid generation and the
variation over time in leachate water quality.

Hydraulic conductivity: A measure of the ease with
which a medium transmits water, such as water
moving through pore spaces or fractures in soil or
rock.

Hydrograph: A graph showing the variation of
discharge with respect to time, with discharge
meaning the volume of water flowing past a specific
point versus the time it takes for it to do so, generally
cubic feet per second (cfs).

Hydrology: The: science dealing with the origin,
distribution, and circulation of waters of the earth such
as rainfall, streamflow, infiltration, evaporation, and
groundwater storage.

Hydrometallurgical residue: Waste residues in the
form of sludges that contain concentrations of metals
as well as sulfur-bearing minerals in crystalline form.

Hydrometallurgical: Pertaining to hydrometallurgy;
involving the use of liquid reagents in obtaining
metals from their ores.

Igneous rock: Rock formed from cooling and
solidification of magma (molten rock).

Impaired water: As defined under Section 303(d) of
the Clean Water Act, waters that are too polluted or
degraded to meet the water quality standards set by
states, territories, or authorized tribes.

IMPLAN: Economic modeling software that analyzes
how local economies function and the economic
consequences for a particular project in a geographic
region.

In-advance mitigation: A form of mitigation that is
designed, permitted, and constructed in advance of a
permitted impact.
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Indirect effect (for cultural resources): An
alteration to the qualifying characteristics of a historic
property included in or eligible for inclusion in the
National Register that would not be considered a
direct effect, which could include effects to a
property’s use, setting, or feeling, or introduction of
incompatible visual, atmospheric, or audible elements.

Infiltration: The process of water entering the soil at
the ground surface and the ensuing movement
downward. Infiltration becomes percolation when
water has moved below the depth at which it can
return to the atmosphere by evaporation or
evapotranspiration.

In-kind mitigation: The replacement of the impacted
aquatic site with one of the same hydrologic regime
and plant community types (same species
composition).

In-place mitigation: The replacement of the impacted
aquatic site would take place in the same 8-digit
Hydrologic Unit Code (HUC) watershed as the
proposed impacted resource. The USACE St. Paul
District Policy uses the term “in-place” to include on
site, which is defined as an area located on the same
parcel of land as the impact site, or on a parcel of land
contiguous to the impact site.

In situ: This refers to actions happening “in place” or
“in position” where they would naturally occur.

Integrity (for cultural resources): The ability of a
property to convey its significance based on its
location, design, setting, materials, workmanship,
feeling, and association.

Invasive species: Organisms that cause, or are likely
to cause, harm to the economy, environment, or
human health due to their tendency to out-compete
other species.

Laurentian Divide: A geological formation that runs
along the crest of low, rocky hills and divides the Red
River and Rainy River basins from the Minnesota
River and Lake Superior basins. The Laurentian
Divide is part of the Northern Divide, a continental
divide that separates drainages to the Hudson Bay and
Arctic Ocean from all other drainages in North
America. Streams on the north slope of the divide
flow through Canada to Hudson Bay. On the south
side of the divide, streams flow south to either Lake
Superior and the Atlantic Ocean, or the Mississippi
River and the Gulf of Mexico.

Laydown area: Material and equipment storage area
during the construction phase of a project.

Lga: The day-night average sound level.
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Leachate: Solution of product obtained by leaching,
in which a substance is dissolved by the action of a
percolating liquid.

Legacy contamination: Historic or existing pollution.

Location quotient: The ratio between the local
economy and the economy of a reference unit.

Logging slash: The residue (e.g., treetops and
branches) left on the ground after logging.

Long-term closure: An assessment of the
sustainability of the site “post-closure” and defining
the need for long-term monitoring and maintenance
required by the site (i.e., the “burden” placed on
succeeding generations).

Low solubility: Not easily dissolved in water.

Lynx analysis unit: Landscape-scale analysis areas
used for lynx management.

Macroinvertebrate: An invertebrate (i.e., animal
without vertebrae or backbone) that is large enough to
be seen without the use of a microscope. Freshwater
benthic macroinvertebrates comprise the following
three animal phyla: Athropoda (crustaceans, insects,
spiders), Annelida (segmented worms), and Mollusca
(mollusks).

Management Area: The framework that defines
intended land and resource uses on national forest
lands, including timber harvesting regimes,
Recreational Opportunity Spectrum designations, and
other similar characteristics.

Management Indicator Habitat (MIH): Categories
of forest types, including dominant species, stand age
class, and stand condition.

Maximum Contaminant Level (MCL): The highest
level of a contaminant that is allowed in drinking
water under the Safe Drinking Water Act. MCLs are
enforceable standards.

Maximum Contaminant Level Goals (MCLGs):
The level of a contaminant in drinking water below
which there is no known or expected risk to health.
MCLGs allow for a margin of safety and are non-
enforceable public health goals.
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Mercury: A highly toxic element that is found both
naturally and as an introduced contaminant in the
environment. Although concentrations in water are
very low, mercury accumulates through the aquatic
food chain, resulting in high concentrations in fish that
can threaten the health of people and wildlife.

Mesabi Iron Range: A vast deposit of iron ore and
the largest of four major iron ranges in the region
collectively known as the Iron Range of Minnesota,
Discovered in 1866, it is the chief deposit of iron ore
in the United States. The Mesabi Iron Range is a belt
of iron ore 110 miles long, averaging 1 to 3 miles
wide, and reaching a thickness as great as 500 feet. It
is located between Grand Rapids and Babbitt,
Minnesota. The Mesabi Range was known to the local
Ojibwe as Mesabe Widjiu which means “Giant’s
Mountain” or “Big-Man’s Mountain.”

Mesic prairie: A plant community dominated by
native grasses, with soil moisture content that is
between wet and dry.

Mesotrophic: Refers to a body of water having a
moderate amount of dissolved nutrients.

Metamorphic rock: Rock that has been changed
from an original form to a new form due to heat and
pressure.

Meteoric water: The water derived from precipitation
(snow and rain). This includes water from lakes,
rivers, and icemelts, which all originate from
precipitation indirectly.

Methylmercury (MeHg): A form of organic mercury
which can accumulate up the food chain in aquatic
systems and lead to high concentrations in predatory
fish, which, when consumed by humans, can result in
an increased risk of adverse effects in highly exposed
or sensitive populations.

Mine pit dewatering: Removal of water from the
mine pit(s).

Mineland reclamation: To reclaim, restore, enhance,
or develop areas that have been affected by mining.

Mineral interest: The ownership rights to exploit,
mine, and/or produce any or all of the minerals lying
below the surface of a property.

Minerotrophic: Soils and vegetation whose water
supply comes mainly from streams or springs,
resulting in high nutrient levels and reduced acidity.
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Minnesota Ambient Air Quality Standards
(MAAQS): Air quality standards established under
authority of Minnesota Rules, Part 7009 that apply for
outdoor air to protect human health and public
welfare.

Mitigation measure: Actions to reduce, avoid, or
offset the potential adverse environmental
consequences of development activities.

Modeling: Predicting the probability of an outcome
given a set amount of input data.

Monte Carlo - simulation: A  computerized
mathematical technique that allows people to account
for risk in quantitative analysis and decision-making.
The simulation furnishes the decision-maker with a
range of possible outcomes and the probabilities they
will occur for any choice of action.

MODFLOW: A computer model used to simulate the
flow of groundwater through an aquifer.

National Ambient Air Quality Standards
(NAAQS): Air quality standards established under
authority of the Clean Air Act that apply for outdoor
air to protect human health and public welfare.

National Environmental Policy Act (NEPA) of
1970: Under NEPA, projects and activities that
require federal agency approvals or funding must
undergo an evaluation of their impacts. The CEQ
regulations (40 CFR 1500 et seq.) contain the
procedures for implementing NEPA.

National Historic Preservation Act (NHPA):
Legislation enacted in 1966 intended to preserve
historical and archaeological sites in the United States.
Among other things, the Act requires federal agencies
to evaluate the impact of all federally funded or
permitted projects on historic properties (buildings,
archaeological sites, etc.) through a process known as
Section 106 Review. The main purpose for the
establishment of the Section 106 Review process is to
minimize potential harm and damage to historic
properties. It allows interested parties an opportunity
to comment on the potential impact projects may have
on significant archaeological or historic sites.
Additionally, the Act established the Advisory
Council on Historic Preservation, State Historic
Preservation Offices, National Register of Historic
Places, and the list of National Historic Landmarks.
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National Pollutant Discharge Elimination System
(NPDES) Permits: Permits issued to regulate
wastewater discharges to lakes, streams, wetlands, and
other surface waters. In Minnesota, these permits
establish specific limits and requirements to protect
surface and groundwater quality for a variety of uses,
including drinking water, fishing, and recreation. An
individual NPDES permit for an industrial facility
may cover a number of different waste types and
activities, including industrial process wastewater,
contact and non-contact cooling water, stormwater,
contaminated groundwater pumpouts, water supply
treatment backwash, and wastewater treatment
sludges.

National Register criteria: The criteria established
by the Secretary of the Interior for use in evaluating
the eligibility of properties for inclusion on the
National Register (36 CFR part 60).

National Register of Historic Places: The official list
of the Nation’s historic places worthy of preservation.
Authorized by the National Historic Preservation Act
of 1966, the National Park Service’s National Register
of Historic Places is part of a national program to
coordinate and support public and private efforts to
identify, evaluate, and protect America’s historic and
archeological resources.

New Source Performance Standards: Pollution
control standards issued by the USEPA and under
Section 111 of the Clean Air Act which dictate the
level of pollution that a new stationary source
(constructed on or after January 30, 2004) may emit.

Noise-sensitive receptors: Locations or areas where
dwelling units or other fixed, developed sites of
frequent human use occur.

Non-contact Stormwater: Stormwater that has not
been affected by sulfides and metal leachates from
oxidized rock exposed through mining.

Non-degradation: As applied under the Clean Water
Act and federal regulations, the term refers to both a
policy and a regulatory process for the preservation of
existing uses, preventing unnecessary degradation of
high water quality, and protecting and maintaining
specific waterbodies with outstanding characteristics.

North American Industrial Classification System
(NAICS): The standard used by federal statistical
agencies in classifying business establishments for the
purpose of collecting, analyzing, and publishing
statistical data related to the United States business
economy.
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Oligotrophic: Lacking in plant nutrients such as
phosphates, nitrates, and organic matter, and
consequently having few plants and a large amount of
dissolved oxygen throughout.

One Hundred Mile Swamp: A large wetland located
between Babbitt and Hoyt Lakes, Minnesota that has
been rated high quality due to high watershed
integrity, large amount of interior forest, and high-
quality lowland coniferous forests.

Open bog: A carpet of living sphagnum moss
growing over a layer of acid peat.

Ore stripping ratio: Ratio of waste rock to ore.

Ore Surge Pile: A temporary ore storage pile located
near the Rail Transfer Hopper, which would help
maintain a steady delivery of ore to the Processing
Plant.

Ore: A type of rock that contains minerals with
important elements including metals that are
economically extracted through mining processes.

Outcrop area: A visible exposure of bedrock or
ancient superficial deposits on the surface of the
Earth.

Outfall: The discharge point of a waste stream into a
body of water; alternatively, it may be the outlet of a
river, drain, or a sewer where it discharges into a lake
or other body of water.

Out-of-kind mitigation: The replacement of an
impacted aquatic site with one of a different
hydrologic regime and plant community type
(different species composition).

Out-of-place mitigation: The replacement of the
impacted aquatic site would take place in a different
8-digit HUC watershed as the proposed impacted
resource.

Outlier: An observation that is numerically distant
from the rest of the data.

Overburden: Material of any nature, consolidated or
unconsolidated, that overlies a deposit of useful
materials, ores, or coal, especially those deposits that
are mined from the surface by open cuts.

Overstory: The larger, taller trees which occupy a
forest area and shade young trees, hardwoods, brush,
and other deciduous varieties that are growing beneath
the larger trees (i.e., understory).

Oxidation: A common chemical reaction involving
the combination of a substance such as sulfide
minerals with oxygen.
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P90: 90" percentile probability, which means that
there is at least a 90 percent probability that a
constituent would not exceed the evaluation criteria.

Paleoindian period: A cultural period circa 12,000 to
9,000 years ago, or 10,000 to 7,000 B.C.; the earliest
North American archaeological epoch, characterized
by retreating glaciers, mastodons and other large
mammals, and small mobile groups of hunters.

Particulate matter: Fine liquid or solid particles such
as dust, smoke, mist, fumes, or smog, found in
ambient air or emissions.

Paste or thickened tailings: Tailings that have been
significantly dewatered to a point where they will
form a homogeneous nonsegregated mass when
deposited from the end of a pipe.

Peat deposit: Deposits of partially decayed organic
material (vegetation) that typically forms in wetland
bog areas.

Perched: Contained by an underlying impervious
layer, often used in reference to wetlands.

Perennial: Occurring or persisting for more than 2
years, often in reference to plant species.

Perimeter dam: Outer constructed embankments of a
tailings basin.

Permeability: A measure of the ability of a material
(such as soil or rock) to transmit fluids.

Permeable reactive barrier: On-site method for
remediating contaminated water that combines a
passive chemical or biological treatment zone with
subsurface fluid flow management.

Permit to Mine: Pursuant to Minnesota Rules, Part
6132, a Permit to Mine means a legal approval issued

by the commissioner of the Minnesota Department of |

Natural Resources to conduct a mining operation.
Under Wetlands Conservation Act provisions,
wetlands must not be impacted as part of a project for
which a permit to mine is required, except as approved
by the commissioner (Minnesota Rules, Part
8420.0930).

pH: A measure of relative acidity or alkalinity of a
solution, expressed on a scale from 0 to 14, with the
neutral point at 7. Acid solutions have pH values
lower than 7, and basic (alkaline) solutions have pH
values higher than 7.
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Phase I Environmental Site Assessment (ESA): An
environmental site assessment and report that identify
potential or existing environmental contamination
liabilities associated with a specific property.

Phreatic: Term used to refer to groundwater (e.g.,
“The phreatic surface coincides with the water
table.”).

Piezometer: A device that measures the pressure or
level of groundwater at a specific point.

Point source discharge: Discharge of wastewater or
other materials ata single location.

Porosity: A measure of the void (i.e., “empty”) spaces
in a material.

Post-closure: Phase of activities (inspection,
maintenance, and reporting) that occur after the
closure activities are complete.

Post-contact period: Relating to the period of time
subsequent to the initial interaction of an indigenous
people with an outside culture. In the United States,
the term refers to an era of significant European
influence for which a written record exists.

Precipitation: Any product of the condensation of
atmospheric water vapor that falls under gravity. The
main forms of precipitation include drizzle, rain, sleet,
snow, and hail.

Pre-contact period: Relating to the period of time
before contact of an indigenous people with an outside
culture. In the United States, the term refers to an era
before significant European influence for which a
written record does not exist.

Prevention of Significant Deterioration: A federal
preconstruction permitting program that applies to
areas that are not violating National Ambient Air
Quality Standards.

Private mineral estate: The ownership of mineral
rights on land, which allows the owner to mine or
produce any minerals lying below the surface of the

property.

Process water: Any water that, during manufacturing
or processing, comes into direct contact with or results
from the production or use of any raw material,
intermediate product, finished product, byproduct, or
waste product.

Progressive reclamation: Reclamation activities that
could occur while the mining project is still in
operation, allowing for a portion of the disturbed areas
to be reclaimed prior to closure.
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Proposed Connected Actions: The Proposed
Connected Actions would involve both the NorthMet
Project Proposed Action and the Land Exchange
Proposed Action.

Proposed Connected Actions Alternative B:
Proposed Connected Actions Alternative B would
involve the NorthMet Project Proposed Action and the
Land Exchange Alternative B.

Pumping test: Conducted to evaluate an aquifer by
“stimulating” the aquifer through constant pumping,
and observing the aquifer’s drawdown in observation
wells. It is a tool that hydrogeologists use to
characterize a system of aquifers, aquitards, and flow
system boundaries.

Rail Transfer Hopper: A unit located at the Mine
Site and would consist of a raised platform from
which haul trucks would dump ore into a hopper over
a pan feeder, which would discharge into a rail car
below it.

Reclamation: Activities that successfully accomplish
the requirements of Minnesota Rules, Parts 6132.2000
to 6132.3200. Actions intended to return the land
surface to an equivalent undisturbed condition.
Restoration of mined land to original contour, use, or
condition. Steps or operations integral to mining that
prepare the land for post-mining use are called
reclamation. When the objective of reclamation is to
return the land to pre-mining conditions and uses, it is
sometimes called restoration.

Recreation Opportunity Spectrum (ROS): The
framework expressing the desired range
recreational activities that will be encouraged and
permitted on national forest lands.

Reject concentrate: Process water or brine that
would result from the reverse osmosis process.

Remediation: Actions taken to respond to a
hazardous material release or threat of a release that
could affect human health and/or the environment.

Riparian: Relating to or located on the bank of a
natural watercourse (or a river or stream).

Rock buttress: A rock aggregate structure built
against a slope for reinforcement and support.

Rosgen geomorphic survey: A four-level hierarchy
survey designed to classify streams based on
quantifiable field measurements to produce consistent
and reproducible descriptions of stream types and
conditions.
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Saturated overburden: That material unable to
contain or hold more moisture of any nature,
consolidated or unconsolidated, that overlies a deposit
of useful materials, ores, or coal, especially those
deposits that are mined from the surface by open cuts.

Scenic Integrity Objective (SIO): A statement of the
intended visual conditions of national forest lands.
Scenic Integrity Objectives are part of the United
States Forest Service Scenery Management System.

Section 303(d) of the Clean Water Act: A portion of
the federal act that requires states, territories, and
authorized tribes to develop lists of impaired waters.
These impaired waters do not meet water quality
standards that the regulatory authorities have set for
them, even after point sources of pollution have
installed the minimum required levels of pollution
control technology. The law requires that these
jurisdictions establish priority rankings for waters on
the lists and develop total maximum daily loads for
these waters.

Section 404 of the Clean Water Act: see CWA
Section 404 Permit.

Section 401 water quality certification: According
to the Clean Water Act, anyone who wishes to obtain
a federal permit for any activity that may result in a
discharge to navigable waters of the United States
must first obtain a state Section 401 water quality
certification to ensure that the project will comply
with the state water quality standards. For example, if
someone proposes to discharge dredged or fill
material into waters of the United States, including
many wetlands, they generally must obtain a Section
404 permit from the USACE and, in Minnesota, a
Section 401 water quality certification from the
Minnesota Pollution Control Agency.

Sedge meadow: An open, groundwater-influenced,
sedge- and grass-dominated wetland that typically
borders streams but is also found on pond and lake
margins and above beaver dams. Soils are nearly
always sapric peat and range from strongly acid to
neutral in pH.

Sedimentary rock: Rock formed from consolidation
of loose sediment that has accumulated in layers.

Severed mineral interest: Any whole or partial
interest in any or all minerals underlying land that has
been separated from surface land ownership.
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Significance (for cultural resources): The
importance of a cultural property for its historical,
architectural, archeological, engineering, or cultural
values based upon the National Register criteria.

Significant effect: An effect that is predicted to be
above an identified threshold and/or an effect that was
determined by the lead agencies to have a magnitude
that is large based on the context and intensity of that
effect.

Slimes: The mixture of fine particles derived from
ore, tailings, rock, or clay generally held in suspension
in water as generated during ore processing.

Sludge: A semi-solid residue containing a mixture of
solid waste material and water from air or water
treatment processes.

Slug test: A type of aquifer test where water is
quickly added or removed from a groundwater well to
monitor and determine the hydraulic conductivity of
the material in which the well is located.

Slurry wall: An underground reinforced wall in areas
of soft earth or with a high water table typically made
of concrete or bentonite; often used to restrict flow of
groundwater from one area to another.

Spigots: Devices used to discharge tailings for
conventional storage. They are typically located along
the embankment(s) of a facility.

Spill Prevention Control and Countermeasure
(SPCC) Plan: A ‘written plan that includes
requirements for oil spill prevention, preparedness,
and response to prevent oil discharges to navigable
waters and adjoining shorelines.

Standard: A level of quality or attainment set by
Minnesota water use classifications (Minnesota Rules,
Part 7060, 7050, and 7052), USEPA primary MCLs
(pMCL), USEPA secondary MCLs (sMCL), and
MDH HRLs.

Standard Industrial Classification (SIC) codes: A
system for categorizing businesses in the United
States, used by the United States government from
1937 to 1996. The Standard Industrial Classification
system was replaced by the North American Industry
Classification System in 1997.

State Disposal System (SDS) permit: In Minnesota,
this is a permit that establishes the terms and
conditions that must be met when a facility discharges
wastewater to the ground surface or subsurface.
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State Historic Preservation Office (SHPO): The
office and official appointed or designated pursuant to
section 101(b)(1) of the National Historic Preservation
Act to administer the State Historic Preservation
Program or a representative designated to act for the
State Historic Preservation Officer.

Stormwater: According to Minnesota Rules, Part
7090, stormwater is defined as storm water runoff,
snow melt runoff, and surface runoff and drainage.

Strahler Order: A stream order system used to
classify stream segments based on the number of
tributaries upstream, with headwater streams being
first-order streams.

Stream geomorphic monitoring: The monitoring of
changes in stream geology or features over time.

Streamflow: The flow of water in streams, rivers, and
other channels. A major element of the water cycle, it
is one component of the runoff of water from the land
to waterbodies, with the other ‘component being
surface runoff.

Structure (for cultural resources): Any human-built,
aboveground object, which may include, but is not
limited to, a building, bridge, road, railroad, etc.
Although not exclusive, structures are generally
considered to be from contact and post-contact
periods, as opposed to archaeological sites, which are
generally considered to be associated with the pre-
contact period.

Subaqueous: Existing or situated under water.

Subsistence: The source from which food and other
items necessary to exist are obtained.

Substrate: The type of material that rests at the
bottom of a stream, river, lake, etc., which could
include sand, gravel, mud, or boulders.

Sulfate: A negatively charged ion that can be
produced when metal sulfides are oxidized, consisting
of one atom of sulfur and four atoms of oxygen, SOj,.

Sulfide mineral: A class of minerals containing
sulfides, many of which contain metals.

Sulfide: A form of sulfur that often is found in the
environment bound to metals.

Surface right: The landowner’s rights to the upper
boundary (surface) of the land only, which does not
include subsurface rights.

Surface water divide: The boundary between two
adjacent surface water basins, often dictated by land

topography.
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Surficial aquifer: Shallow aquifers typically less than
50 feet.

Surficial glacial deposit: A collection of various
sized rocks and debris deposited by glacial activity
that is left on the earth’s surface after the glacier
recedes.

Surficial groundwater: Groundwater in surficial
aquifers, which continuously is unconfined and moves
along the hydraulic gradient from areas of recharge to
streams and other places of discharge.

Surrogate: A method to statistically analyze using
modified data.

Taconite: A low-grade iron ore, containing about 27
percent iron and 51 percent silica found as a hard rock
formation in the Lake Superior region.

Tailings: Waste byproducts of mineral beneficiating
processes other than heap and dump leaching,
consisting of rock particles, which have usually
undergone crushing and grinding, from which the
profitable mineralization has been separated.

Tailings basin: Land on which is deposited, by
hydraulic or other means, the material that is separated
from the mineral product in the beneficiation or
treatment of ferrous minerals including any
surrounding dikes constructed to contain the material.

Take: To harass, harm, pursue, hunt, shoot, wound,
kill, trap, capture, or collect, or to attempt to engage in
any such conduct, a threatened or endangered wildlife
species. To pick, dig, collect, or destroy, or to attempt
to engage in any such conduct, a threatened or
endangered plant species.

Threatened Species: Any species which is likely to
become an endangered species within the foreseeable
future throughout all or a significant portion of its
range as defined in the Endangered Species Act.

Till: See Glacial Till.

Total dissolved solids (TDS): A measure of the total
amount of ions (minerals, salts, or metals) that are
dissolved in a given volume of water. See Hardness.
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Total maximum daily load (TMDL): A calculation
of the maximum amount of a pollutant that a water
body can receive and still safely meet water quality
standards.

Toxics Release Inventory (TRI): A USEPA
maintained database containing data on disposal or
other releases of over 650 toxic chemicals from
thousands of United States facilities and information
about how facilities manage those chemicals through
recycling, energy recovery, and treatment.

Traditional Cultural Property (TCP): A property
that is eligible for inclusion in the National Register
because of its association with cultural practices or
beliefs of a living community that are rooted in that
community’s history, and are important in maintaining
the continuing cultural identity of the community.

Tribal Historic Preservation Officer (THPO): The
tribal office or official appointed by the tribe’s chief
governing authority or designated by a tribal
ordinance or preservation program who has assumed
the responsibilities of the State Historic Preservation
Officer for purposes of Section 106 compliance on
tribal lands in accordance with section 101(d)(2) of
the Act.

Trygg: John William Trygg was a land use
consultant, appraiser of natural resources, and early
surveyor of Minnesota in the 1950s. He developed a
system used to make historical appraisals on behalf of
various Indian tribes in the Midwest. The Trygg
Composite Maps, like the General Land Office (GLO)
maps, depict both Native American and Euro-
American features.

Unconsolidated deposit: Sediment not cemented
together; may consist of sand, silt, clay, and organic
material.

Underdrain: A drain, installed in porous fill, for
drawing off surface water or water from the soil, as
under the slab of a structure.

Unique Biological Areas: This management area
designation by the United States Forest Service is
allocated to areas to preserve features with unique
biological value within the Superior National Forest.
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United States Forest Service Regional Foresters
Sensitive Species (RFSS): A list developed by the
Regional Forester that identifies sensitive species.
Sensitive species are defined as “plant and animal
species identified by the Regional Forester for which
population viability is a concern as evidenced by: (a)
significant current or predicted downward trends in
population numbers or density, and/or (b) significant
current or predicted downward trends in habitat
capability that would reduce a species’ existing
distribution.” Sensitive species are usually designated
for an entire region, but independent ‘“Forest
Sensitive” lists are maintained by some individual
National Forests.

United States Geological Survey (USGS) gaging
station: Facilities wused by hydrologists to
automatically monitor streams, wells, lakes, canals,
reservoirs, and or other water bodies. Instruments at
these stations collect information such as water height,
discharge, water chemistry, and water temperature.

Unsaturated overburden: All mineral overburden,
including zones of soil formation, located above the
water table.

Usufructuary: Pertains to a person or group who has
the legal right to use resources within a property that
is not owned by them. Specific to the NorthMet
Project Proposed Action, this pertains to the rights—
derived from treaties, statutes, agreements, executive
orders, and the like—of the Bands to hunt, fish, and
gather 1854 Treaty resources on lands within the 1854
Ceded Territory.

Virginia Formation: Geological sedimentary rock
formation located above the Biwabik Iron Formation.

Volatile organic compound: Organic chemicals that
have a high vapor pressure at ordinary, room-
temperature conditions.

Voluntary Investigation and Cleanup (VIC)
program: The Minnesota Pollution Control Agency’s
program to allow property transactions to move
forward while promoting -~ redevelopment of
contaminated property and mitigating health or
environmental risks. Program benefits to communities
include new development, jobs, and an increased tax
base in old industrial zones.

Waste rock: Rock without economic value that
surrounds ore.
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Wastewater treatment facility (WWTF): A facility
at which chemical, biological, or mechanical
procedures are applied to an industrial or municipal
discharge to remove, reduce, or neutralize
contaminants.

Wastewater treatment plant (WWTP): An
industrial structure designed to remove biological or
chemical waste products from water, thereby
permitting the treated water to be used for other
purposes.

Water appropriation permit: A permit from the
Minnesota Department of Natural Resources required
for all users withdrawing more than 10,000 gallons of
water per day or 1 million gallons per year.

Water clarity: A measure of how far light penetrates
through water. The deeper light penetrates, the clearer
the water. How far down light penetrates through
water depends on how many particles are suspended
in the water. Suspended particles reduce water clarity
by absorbing and scattering light.

Water quality standard: The foundation of the water
quality-based pollution control program mandated by
the Clean Water Act. Water quality standards define
the goals for a water body by designating its uses,
setting criteria to protect those uses, and establishing
provisions such as antidegradation policies to protect
waterbodies from pollutants.

Watershed: A geographic area from which water is
drained by a river and its tributaries to a common
outlet. A ridge or drainage divide separates a
watershed from adjacent watersheds.

Wetland Conservation Act (WCA): Minnesota
legislation, codified in Minnesota Rules, Part 8420,
designed to achieve no net loss in the quantity,
quality, and biological diversity of existing Minnesota
wetlands, by avoiding impacts to them or restoring
and enhancing diminished wetlands. This program is
administered by local governments with oversight by
the Board of Water and Soil Resources.

Wetland delineation: The act of establishing the
boundary between wetlands and uplands (or non-
wetlands) using soils, hydrology, and vegetation as
indicators.
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Wetland: Those areas that are inundated or saturated
by surface water or groundwater at a frequency and
duration sufficient to support, and that, under normal
circumstances, do support a prevalence or vegetation
typically adapted for life in saturated soil conditions.
Wetlands generally include swamps, marshes, bogs,
and similar areas.

Wild rice: A tall aquatic annual grass (Zizania
palustris) of North America, bearing edible grain that
typically grows in shallow lakes or slow-moving
rivers and streams.

Woodland period: A cultural period circa 2,500 to
850 years ago, or 500 B.C. to 1250 A.D,;
characterized by the beginnings of modern tribes, clay
pottery, agriculture, and ceremonial burial mounds.

XP-SWMM: Comprehensive modeling software for
surface water systems.

Zoning ordinance: Locally adopted regulations that
divide a town, city, village, or county into separate
districts (e.g., residential, commercial, or industrial),
define the permitted and prohibited land uses in those
districts, and set forth specific development
requirements (such as minimum lot size, height
restrictions, etc.
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INTRODUCTION

PolyMet Mining, Inc. (PolyMet) is
proposing to develop the NorthMet copper-
nickel-platinum group elements (PGE) mine

98
99
100

and alternatives. For complete discussions
and analyses related to the potential effects
on environmental, cultural, and

and associated processing facilties in 101 socioeconomic resources, please refer to
northeastern Minnesota. A land exchange is 102 their respective sections in the FEIS.
also P roposed with the Unij[ed States Forgst 103 As Co-lead Agencies, the Minnesota
Service (USFS) to ecliminate a conflict 104 Department of Natural Resources (MDNR)
between PolyMet’s desire to surface mine 105 U p . ’
3 , . nited States Army Corps of Engineers
and the United States’ surface rights, 05 ((ySACE); and USFS have jointly prepared
ggrlggznsg SgrSIIF(Sng)rnlgnsrlcitratlon of National 107 this FEIS under the National Environmental
Y ' 108 Policy Act (NEPA) for the two federal
e The mining proposal is known as the 109 agencies and under the Minnesota
NorthMet Project Proposed Action 110 Environmental Policy Act (MEPA) for the
consisting ~of the Mine  Site, 111 MDNR. The FEIS describes the process the
Transportation and Utility Corridor, and 112 Co-lead Agencies undertook to evaluate the
Plant Site. The NorthMet Project 113 effects of the NorthMet Project Proposed
Proposed Action would represent the 114 Action, the Land Exchange Proposed
first  copper-nicke-PGE ~ mine in 115 Action, and alternatives developed during
Minnesota. Figure 1 shows the general 116 the process.
locatlgn of the N‘orthMet‘ Progect ared: 117 The NorthMet Project Proposed Action
?}?e dncﬁheegl:?%\r/la}gnhécso tgelf:o.grslhlp within 118 would require a number of federal, state, and
glon. 119 local permits, including a Department of the
e The land exchange proposal is known as 120 Army (DA) permit pursuant to Section 404
the Land Exchange Proposed Action 121 of the Clean Water Act (CWA) for the
consisting of USFS conveyance of 122 discharge of dredged or fill materials into
Superior ~ National ~ Forest lands 123 waters of the United States. The USACE has
encompassing the Mine Site and 124 determined that issuance of a DA permit for
surrounding lands to PolyMet, —and 125 this project would be a major federal action
USFS acquisition from PolyMet of up to 126 that has the potential to significantly affect
five tracts of private land within the 127 the quality of the human environment and,
Superior National Forest proclamation 128 therefore, pursuant to NEPA, requires
boundary. Figure 1 shows the general 129 preparation of an EIS.
location of the Land Exchange area and 130 [y addition, the NorthMet Project Proposed
its geographic relationship within the 131 Action would require a Permit to Mine from
northeast Minneso#i region. 132 the MDNR, which requires the preparation
This Executive Summary provides an 133 of a state EIS, with the MDNR as the
overview of the Final Environmental Impact 134 Responsible Governmental Unit pursuant to
Statement (FEIS). The purpose of the FEIS 135 MEPA. The State of Minnesota’s
is to describe the process undertaken to 136 environmental review process and ultimately
evaluate the issues related to and predicted 137 the EIS are intended to inform the
effects of the NorthMet Project Proposed 138 subsequent — permitting and  approval
Action and Land Exchange Proposed Action 139 processes and describe mitigation measures
EXECUTIVE SUMMARY ES-3 JUNE 2015
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that may be available.

NFS lands are owned by the United States of
America and administered by the U.S.
Department of Agriculture, Forest Service.
The NorthMet Deposit containing copper-
nickeFPGE minerals is located on NFS
lands within the Superior National Forest.
These mineral rights were reserved by the
original private owner when the United
States purchased the land for National Forest
purposes under the authority of the Weeks
Act. Those mineral interests remain
privately owned and are now controlled by
PolyMet. The USFS does not believe that
the mineral reservation gives PolyMet a
right to surface mine NFS land to access the
minerals. In addition, allowing private
surface mining would be inconsistent with
USFS legal mandates for acquiring and
managing these lands.

To elimnate this conflict between
PolyMet’s desire to surface mine and the
United States’ rights, includng USFS
administration of the NFS land, PolyMet
proposed a land exchange with the USFS
where it would acquire the NFS land
(surface estate) in exchange for currently
privately owned lands that would become
part of the NFS. The Land Exchange
Proposed Action would reunify the severed
mineral and surface estates of the NorthMet
Deposit  (see Figure 1). Without this
exchange, under the described conditions,
the surface mining operation desired by
PolyMet would not take place. For this
reason, the Land Exchange Proposed Action
is a connected action to the NorthMet

Project Proposed Action and has been
analyzed in this FEIS.

EXEQUTIVE SUMMARY
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NEPA AND MEPA PROCESS

Development of the FEIS

As a major federal action and a project that
meets or exceeds a state mandatory EIS
threshold, the NorthMet Project Proposed
Action and Land Exchange Proposed Action
trigger the need for an EIS under NEPA and
MEPA. The purpose of the EIS is to inform
the public and decision-makers of the
proposed actions, assess potential
environmental consequences, identify
potential mitigation measures and
reasonable and feasible alternatives, and to
address the no-action alternative. The
NEPA/MEPA  process  provides  for
consultation and/or solicitation of comments
from federal and state agencies, Native
American Tribes, and the general public.

The Co-lead Agencies (the MDNR,
USACE, and, as of 2010, USFS) have
engaged in a joint federal-state process to
consider PolyMet’s project proposals as they
have evolved over time based on external
mnput and agency reviews of draft designs
(see Figure 2).

Between 2005 and 2009, the USACE and
MDNR evaluated PolyMet’s original mining
proposal.  This process  culminated -in
October 2009 with the publication of the
NorthMet Project Draft EIS (DEIS) that
analyzed the project as it was then proposed
by PolyMet. After issuing the DEIS, the Co-
lead Agencies—responding to public, other
state and federal agencies’ (including the
United States Environmental Protection
Agency [USEPA]), and tribal comments and
concerns—developed an alternative in
consultation with PolyMet that sought to
resolve  several major  environmental
concerns and permitting barriers raised
during the DEIS process. This alternative
was subsequently adopted by PolyMet and
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became the current NorthMet

Proposed Action.

In 2010, the USFS joined as a third Co-lead
Agency for the purpose of analyzing the
Land Exchange Proposed Action as a
connected action. Under state and federal
regulations, multiple actions or projects that
are connected actions must be considered in
total in preparing an EIS. Coincident review
of these connected actions prompted the Co-
lead Agencies’ decision to prepare a
Supplemental Draft Environmental Impact
Statement * (SDEIS). The SDEIS included
updated analysis of environmental impacts
based on the revised NorthMet Project
Proposed Action and added the Land
Exchange. It was published in December
2013 and public comments were solicited

during a 90-day comment period ending in
March 2014.

This FEIS is being published to address
public comments received on the SDEIS and
to inform the completion of the Co-lead
Agencies’ EIS process under NEPA and
MEPA.

Project

Structure of the FEIS

This Executive Summary provides an
overview of the FEIS, which includes a full
description and analysis of the proposed
NorthMet  Mining Project and Land
Exchange and alternatives, as outlined
below:

e Chapter 1.0 (Introduction) provides an
overview and descriptions of the purpose
of and need for the NorthMet Project
Proposed Action and the Land Exchange
Proposed  Action, the  regulatory
framework, agency roles and

responsibilities, and the organization of
the FEIS.
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263 e Chapter 2.0 (EIS Development) 306 e Chapter 6.0 (Cumulative Effects)
264 describes the process undertaken by the 307 describes the cumulative effects of the
265 Co-lead Agencies for the NorthMet 308 NorthMet Project Proposed Action and
266 Project Proposed Action and Land 309 Land Exchange Proposed Action when
267 Exchange Proposed Action. It includes 310 considered along with other past,
268 discussion on the scoping process; 311 present, and reasonably foreseeable
269 identification of issues; development of 312 future actions in the region.
270 the NorthMet Project Proposed Act;on 313 e Chapter 7.0 (Comparison of Alternatives
271 and Land Exchange Proposed Action : : .
. . 314 and Other Considerations) contains a
272 and alternatives; public and agency .
S . 315 comparison of the Proposed Connected
273 participation; consultation and . . .
2 316 Actions and alternatives, conclusions of
274 coordination undertaken to prepare the . . .
. 317 the impacts (including human health),
275 DEIS, SDEIS, and this FEIS; i
. . 318 and Land Exchange Proposed Action
276 incorporation of the Land Exchange W N .
. . 319 public. interest considerations, and also
277 Proposed Action; reevaluation of DEIS . .
. . . 320 addresses other NEPA considerations
278 alternatives; and  impact analysis 371 cludi di : £
279 approach, including a  discussion of agency-
322 preferred alternatives.
280 o Chapter‘ 3.0 (Proposed Action and 323 e Chapter 8.0 (Major Differences of
281 Alternatives) describes the NorthMet -
s . 324 Opinion) describes the Tribal
282 Project Proposed Action and Land . . .
: 325 Cooperating Agencies major
283 Exchange  Proposed  Action and . . .
5 . 3 : 326 differences of opinion with aspects of
284 alternatives including the No Action 307 the EIS
285 Alternative, Land Exchange Alternative '
286 B, as well as alternatives considered but 328 e Appendix A (Response to Comments on
287 eliminated from detailed consideration in 329 the NorthMet Mining Project and Land
288 the EIS. 330 Exchange Draft and Supplemental Draft
280 o Chapter 4.0 (Affected Environment) 331 EIS) identifies the process for public
: . » 332 engagement throughout the EIS and
290 summarizes the existing conditions of ;
. 333 provides  responses to  comments
291 the NorthMet Project area and the .
. : 334 received on the DEIS and SDEIS.
292 surrounding environment, as well as the
293 proposed Land Exchange parcels, 335 e Appendix B (Underground Mining
294 including the land and its physical, 336 Alternative ~ Assessment  for  the
295 biological, cultural, socioeconomic, and 337 NorthMet Mining Project and Land
296 recreational resources. 338 Exchange Environmental Impact
297 o Chapter 50 (Environmental 339 Statement) descrfb;s the analysis that the
3 340 Co-lead  Agencies  undertook  in
298 Consequences) presents the direct and . . .
o ) 341 consideration of a potential Underground
299 indirect environmental effects of the 340 Mining Alternative
300 NorthMet Project Proposed Action and '
301 alternatives and the direct and indirect 343 e Appendix C (Tribal Agency Position
302 environmental effects of the Land 344 Supporting Materials) includes verbatim
303 Exchange  Proposed  Action and 345 comments and supporting
304 associated alternatives. 346 documentation provided by the Tribal
305 347 Cooperating Agencies.
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348 e Appendix D (Biological Assessment and 352 Exchange Proposed Action may affect
349 Biological Evaluation) identifies 353 listed or proposed species and critical
350 whether activitics related to the 354 habitat as required under the Endangered

351 NorthMet Proposed Action and Land 355 Species Act.
356
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NorthMet Project

!

NorthMet Project Proposal submitted by PolyMet
2005 MNorthMet Project Scoping by MDNR and USACE
Scoping
Comment Period and Public Meeting
Development of DEIS Proposed Action
and Alternatives
2006- 2010
DEIS ‘ Impact Analysis ‘
‘ Comment Period and Public Meetings ‘ Land Exchange
v Receiptand Review of Public, Tribal, and l
Government Agency Comments
Co-lead Agencies’ Decision to Prepare an SDEIS
due to Project Modifications and Start of Land Exchange Process, USFS Joins as Co-lead Agency
Project Modifications | Land Exchange Scoping |
2010- 2013 :
SDEIS | Identification of Issues |
Development ofthe SDEIS Proposed Action and
Alternatives Development of Proposed Action
and Alternatives
Impact Analysis and Mitigation Identification Impact Analysisand Mitigation Identification
| Comment Period and Public Meetings |
v | Receiptand Review of Public, Tribal, and Government and Agency Comments |
Project Modifications and Updated Impact
Analysis
2014- 2015 Response to Comments
FEIS
Response to Comments

1 T —

F Light Blue: Pertains to the NorthMet Project
——— Dark Blue: Indicates publication of a document pertainingto the NorthMet Project
Light Green: Pertains to both the MNorthMet Projectand Land Exchange
F - Yellow: Pertains to the Land Exchange
| — Dark Green: Indicates publication of a document pertainingto the NorthMet Project and Land Exchange

Legend:

357
358 Figure 2 NEPA/MEPA Process, 2005 to Present
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Agency Roles in the FEIS

Co-lead Agencies

The MDNR, USACE, and USFS are Co-
lead Agencies for the joint state-federal EIS
and, therefore, are responsible for the
content of the FEIS and have final authority
over the language used in the document.

Cooperating Agencies

The USEPA, under Section 309 of the Clean
Air Act, is required to review and publicly
comment on all federal EIS documents and
publish its review in the public record.

Along with the USEPA, the Bois Forte Band
of Chippewa, Grand Portage Band of Lake
Superior Chippewa, and the Fond du Lac
Band of Lake Superior Chippewa (the
Bands) have been invited by the Co-lead
Agencies to participate in the EIS process
and agreed to participate as formal
Cooperating Agencies under NEPA. The
NorthMet Project area and Land Exchange
parcels are located within the 1854 Ceded
Territory, within which the Bands reserve
hunting, fishing, and gathering
(usufructuary) rights. The Great Lakes
Indian Fish and Wildlife Commission and
the 1854 Treaty Authority have assisted the
Bands in addressing issues with the
NorthMet  Mining Project and Land
Exchange.

390

391
392
393
394
395
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397

Other Agencies

Other  federal and state  agencies
participating in development of the FEIS
include, but are not Ilimited to, the
Minnesota  Pollution  Control ~ Agency
(MPCA), the Minnesota Department of
Health, and the United States Fish and
Wildlife Service.
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PURPOSE OF THE NORTHMET PROJECT AND
LAND EXCHANGE

The purpose of the NorthMet Project and
Land Exchange is multifaceted:

e PolyMet: The NorthMet Project and

Land Exchange

would allow the

company to exercise its mineral lease
rights to mine the NorthMet Deposit.

e USACE and MDNR: The NorthMet
Project Proposed Action would produce
base and precious metal precipitates and
flotation concentrates from ore mined at
the NorthMet Deposit by uninterrupted
operation of the former LTV Steel

Mining

processing

(LTVSMC)

The  processed

resources would help meet domestic and

global demand by sale of these products
to domestic and world markets.

e USFS: The Land Exchange Proposed
Action is intended to resolve the conflict
between the surface estate owned by the
United States and the private mineral

estate.
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PROPOSED CONNECTED ACTIONS

The Proposed Connected Actions includes
the NorthMet Project Proposed Action and
the Land Exchange Proposed Action as
described below.

NorthMet Project Proposed Action

Located on the eastern flank of the Mesabi
Iron Range, the proposed NorthMet Mine
would be located 6 miles south of the City
of Babbitt and the processing plant would be
6 miles north of the City of Hoyt Lakes in
St. Louis County, Minnesota. The Mesabi
Iron Range region has been mined for iron
ore and lower-grade iron ore called taconite
for over 100 years (see Figure 3). The entire
mine is within the municipal boundaries of
the City of Babbitt and the processing plant
is mostly located within the municipal
boundaries of the City of Hoyt Lakes (see
Figure 4). Several other communities,
including Aurora, Virgnia, Ely, Hibbing,
Eveleth, and Biwabik that are located within
St. Louis and Lake counties, are within 50
miles of the NorthMet Project area. In
addition, the project is about 50 miles
southeast of Voyageurs National Park and
20 miles south of the Boundary Waters
Canoe Area Wilderness (BWCAW).

A substantial portion of the land required by
the NorthMet Project Proposed Action
would reuse a former mining plant site
(LTVSMC processing plant) for mineral
processing, and use the existing Tailings
Basin for tailings disposal.

Mining would occur on what is referred to
as the Mie Site, which is relatively
undisturbed  land; however, there is
previously logged land nearby. The Mine
Site would be connected to the processing
facilities and tailings basin (Plant Site) by an
existing (upgraded) rail line, the Dunka

463
464
465
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467

468
469

470
471
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473
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476
477
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479
480
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482
483
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487

Road, and a water line, collectively referred
to as the Transportation and Utility Corridor.
The active Northshore Mine (taconite iron
ore mine) is located about a mile north of
the Mine Site.

There would be three distinct phases to the
NorthMet Project Proposed Action:

¢ Construction would last for
approximately 18 months and would
include land clearing, building
renovation and construction, stockpile
preparation, and utility upgrades.

e Operations would last approximately 20
years, and would include ore mining and

processing, continued construction, and
progressive reclamation.

e Final land reclamation, closure, and
post-closure maintenance would occur
after mining and would include
mnfrastructure removal, maintenance, and
monitoring.

An overview of the NorthMet Project
Proposed Action construction, operations,
closure, and post-closure maintenance is
provided below.
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Construction

Construction would begin after permitting
and about 18 months before mining and
processing. Geochemical characterization
has identified four types of waste rock that
would be managed based on their potential
to oxidize and release various solutes
(Category 1 being the lowest potential and
Category 4 being the highest). In preparation
for mining at the Mine Site, existing
vegetation would be cleared and overburden
(ie., soils and rock) would be removed.
Additionally, a Mine Site Wastewater
Treatment Facility (WWTF), Category 1
Stockpile groundwater containment system,
and liner systems for the Category 2/3
Stockpile and Category 4 Stockpile would
be constructed. At the Transportation and
Utility Corridor, an existing road, railroad,
and utilities would receive minor upgrades.
These transportation routes and utilities
would connect the Mine Site to the Plant
Site, which are about 8 miles apart.

At the Plant Site, existing buildings would
be refurbished and new buildings would be
constructed. A portion of the existing
LTVSMC Tailings Basin would be used as
the base for a new NorthMet Project
Tailings Basin. A surface and groundwater
containment system would be installed
around the northern, western and eastern
sides of the Tailings Basin to collect surface
and groundwater coming from the Tailings
Basin. The existing containment system
along the southern side of Tailings Basin
would be improved as necessary to meet
performance requirements. The stability of
the Tailings Basin would be enhanced by the
addition of rock buttressing, and weaker
material in the existing facility would be
strengthened using cement deep soil mixing.
A separate double-lined facility would be
constructed to contain residue from the
hydrometallurgical process. A mechanical
Wastewater Treatment Plant (WWTP)
(using  reverse osmosis [RO]) or
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equivalently performing technology would
be constructed.

Mining Operations

The mining operations would involve the
use of conventional open-pit surface mining
methods such as blasting and the excavation
of rock from the NorthMet Deposit. The
NorthMet Deposit is a low- to medium-
quality copper-nickel-PGE deposit with low
sulfide content. The Life of Mine (i.e., the
duration of mining operations) would be 20
years, over which time approximately
533 million  tons of waste rock and ore
would be removed from the NorthMet
Deposit. This includes a total of 225 million
tons of ore and 308 million tons of waste
rock. The average ore processing rate would
be up to 32,000 tons per day.

Mining would be conducted in three open
pits. The East Pit and West Pit would be
mined simultaneously through the first 11
years of the mine life (see Figure 5). Mining
would cease at the East Pit at approximately
year 11 and continue at the West Pit until
year 20 (see Figure 6). The Central Pit
would be mined between years 11 and 16
and would ultimately be combined with the
East Pit. The maximum depths of the pits
below the original surface level would be
696 feet (ft) for the East Pit (at year 11), 356
ft for the Central Pit (at year 16), and 630 ft
for the West Pit (at year 20).
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Until the completion of mining in the East
Pit (approximately year 11), waste rock
would be hauled to one of the following
stockpiles at the Mine Site:

e Permanent Category 1  Stockpile

(surrounded by a water containment
system and covered at closure);

e Temporary Category 2/3
(lined); or

Stockpile

e Temporary Category 4 Stockpile (lined).

After mining planned at the East Pit ends by
year 11, the waste rock in the temporary
Category 2/3 and 4 stockpiles would be
moved into the East Pit for subaqueous
disposal. This option is the preferred method
of disposal for the more reactive waste rock.
Waste rock generated from ongoing mining
in the West Pit and Central Pit after year 11
would be directly disposed of in the East Pit.
Some Category 1 waste rock would continue
to be placed on the Category 1 Stockpile
until year 13. Mining operations would
continue in the West Pit until year 20, while
backfilling the combined East Central Pit
with waste rock.

Water control systems would be constructed
to capture water that has contacted surfaces
disturbed by mining operations, water
collected on stockpile liners, and water
collected by the Category 1 Stockpile
containment  system (ie., collectively
referred to as process water). Process water
would be treated at a mechanical WWTF
located at the Mine Site and either pumped
to the Plant Site Tailings Basin for use as
process make-up water or to supplement
flooding of the East Pit after backfilling with
waste rock. No surface water would be
discharged off site.

Processing Operations

Ore would be transported to the Plant Site
(see Figure 7) by rail, for crushing and
processing.  Processing would involve
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concentration using a flotation method to
separate metallic sulfide minerals (ore
concentrate) from feldspar and other non-ore
minerals (tailings).

Ore concentrate would either be dewatered
and shipped off site as copper concentrate
and nickel concentrate final products, or the
nickel concentrate would be processed in an
autoclave (oxidation and leaching method)
at the Hydrometallurgical Plant and
base/precious metal precipitates would be
produced.. These precipitates would be
shipped off site and sold as final products.
Based on the anticipated rate of mining,
mineral processing of up to 32,000 tons per
day of ore would yield annual production of
about 113,000 tons of copper concentrate,
18,000 tons of mixed (nickel/copper)
hydroxide, and 500 tons of PGE precipitate.

After passing through a secondary flotation
cycle to remove as many sulfide minerals as
possible, the tailings would be transferred as
slurry to the Tailings Basin. Bentonite clay
would be incorporated into the exposed
outer side-slopes of the Tailings Basin as it
is built up to create a barrier that would limit
oxidation of sulfide minerals. This limiting
of oxygen transfer would reduce pollutants
generated from the Tailings Basin.

Water seepage from the Tailings Basin
would be collected by the containment
system and sent to either the Tailings Basin
pond or the Plant Site WWTP for treatment.
Treated water would be used to maintain
flows (augmentation) in the streams that
would otherwise receive reduced flows
because of the Tailings Basin containment
system.

Closure and Post-closure Maintenance

In general, the Mine Site area has been
designed and would be operated to allow for
progressive reclamation. After mining is
completed, the West Pit would be filled with
groundwater and surface water to become a

EXEQUTIVE SUMMARY

ES-25

JUNE 2015

This document is a working document. This document may change over time as a result of new information,
further deliberation, or other factors not y et known to the Co-lead Agencies.



664
665
666
667
668
669
670
671
672
673
674
675
676
677
678
679
680
681
682

683
684
685
686
687
688
689
690
691
692
693
694
695
696
697
698
699
700
701
702
703
704
705
706

707
708
709

Preliminary Final Environmental Impact Statement (PFEILS)
NorthMet Mining Project and Land Exchange

pit lake (see Figure 8). The Mine Site
mechanical WWTF would be upgraded to
inclide RO or equivalently performing
technology and would be maintained to treat
pit lake water quality for as long as
necessary. Other unnecessary buildings and
nfrastructure would be removed and
reclaimed. The Plant Site would be closed
by removing unnecessary buildings and
infrastructure, capping the
Hydrometallurgical Residue Facility
(double-lined), and adding  bentonite
amendment and vegetation to the beaches
and pond at the Tailings Basin. The Tailings
Basin collection system and Plant Site
WWTP (RO or equivalently performing
technology) would be maintained to treat
Tailings Basin seepage for as long as
necessary.

Water quality modeling performed in
support of the FEIS indicates that water
treatment systems would be needed at the
Mine Site and Plant Site indefinitely. The
water objective of closure is to provide
water treatment for as long as necessary to
meet regulatory standards at applicable
groundwater and surface water compliance
points. The NorthMet Project’ Proposed
Action includes  long-term  mechanical
treatment (RO or equivalently performing
technology) at both the Mine Site and Plant
Site -with a goal of transitioning to a non-
mechanical water treatment technology
requiring less maintenance over the long
term. Pilot studies for mnon-mechanical
treatment would be conducted during
operations (and post-closure as necessary) to
demonstrate the ability to transition to non-
mechanical water  treatment. Both
mechanical and non-mechanical treatment
would require periodic maintenance and
monitoring activities for as long as treatment
is required (indefinitely).

The water models constructed to assess the
potential effects from the NorthMet Project
Proposed Action were not designed to
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predict the duration of treatment nor do they
capture all the factors that influence the
duration of treatment. Therefore, the models
cannot be used to predict when treatment
would end. Actual treatment requirements
would be assessed on a recurring basis
throughout operations and closure based on
results of ongoing discharges, performance,
and water resource monitoring, ensuring
continuous protection - of groundwater and
surface water quality and compliance with
applicable ~water quality standards. This
reassessment process would rely on
measured  monitoring  results (evaluated
through modeling) rather than the results of
the predictive modeling included in the
FEIS. Regardless of the precise duration of
effects or water treatment at either the Mine
Site or Plant Site, there are measures
available to address impacts to natural
resources.

Monitoring, Adaptive Management, and
Mitigation

The monitoring and maintenance of
geotechnical  stability, —water, wetland,

vegetation, and other resources would
continue for as long as necessary.

One of the key elements of the NorthMet
Project Proposed Action is the mnclusion of
several management plans that detail how
PolyMet would monitor environmental
conditions to ensure that they would meet all
applicable environmental goals set in the
permits. Key among these plans is the
Adaptive Water Management Plan, which
describes how Mine Site and Plant Site
water management would be managed and
under what circumstances design changes to
the following NorthMet Project Proposed
Action facilities would be triggered:

e C(Category 1 Stockpile Cover System —
PolyMet  proposes to install a
geomembrane cover system to reduce
the load of constituents that reach the
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754 West Pit via drainage from the Category 798 of the NorthMet Project Proposed Action.
755 1 Stockpile. It is considered an adaptive 799 Monitoring and modeling would be used to
756 engineering control as the cover system 800 determine the performance of the proposed
757 could be enhanced if monitoring 801 measures and identify any needed revisions.
758 identified the cover system was gg

759 underperforming.

760 o Mine Site WWTF — the WWTF is
761 considered adaptive engineering control
762 as it would be upgraded to a RO or
763 equivalently  performing  technology
764 during closure and adjusted as needed to

765 manage sulfate concentrations in the
766 effluent.

767 e Plant Site WWTP — the WWTP would

768 treat Plant Site process water. It is
769 considered an adaptive engineering
770 control  because the operating
771 configuration and requirements of the

772 process units within the WWTP or the
773 capacity of the WWTP could be
774 modified to accommodate varying
775 influent  streams and  discharge
776 requirements.

777 e Tailings Basn Pond Bottom Cover
778 System — PolyMet proposes to mstall a
779 Tailings Basin pond bottom cover
780 system during reclamation in order to
781 reduce the diffusion of oxygen into the
782 tailings. It is considered adaptive

783 engineering  control  as  additional
784 bentonite could be added if the pond
785 bottom cover system were - under-

786 performing.

787 Other proposed mitigation measures are also
788 included in the FEIS and would be a part of
789 the NorthMet Project Proposed Action.
790 These may include " measures to ensure
791 geotechnical dam stability, reduce fugitive
792 dust and noise, and effects on water quality,
793 wetlands, cultural resources or historic
794 properties, and other resources.

795 The FEIS describes these proposed
796 measures and when they would be employed
797 during construction, operations, and closure
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Land Exchange Proposed Action

The Land Exchange Proposed Action would
mvolve the transfer of 6,650.2 acres
(General Land Office [GLO]) of federal
lands from public to private ownership, and
up to 6,722.5 acres (GLO) of land from
private to public ownership (see Figure 9),
depending upon the results of the
environmental analysis and real estate
appraisals. This information will be
presented in the USFS Record of Decision
(ROD). The ROD will require a current
appraisal, approved by the USFS, to verify
equal value.

Federal Lands

The federal lands proposed to transfer to
PolyMet include a large black spruce,
tamarack, and cedar wetland, and also
contain Mud Lake. Yelp Creek and the
Partridge River also flow through the
property.  These  federal lands lie
immediately south of the Superior National
Forest proclamation boundary and are
bounded on the south by the former
LTVSMC railroad and Dunka Road, which
are features of the NorthMet Project
Proposed Action. Legal access to the federal
lands is primarily via Dunka Road, which is
privately owned and would require an

approval for ingress and egress, and the
former LTVSMC railroad.

The area includes other privately owned
properties to the north and west of the
federal lands, which have been surface
mined over the years. There are mine pits,
waste rock stockpiles, tailings basins,
processing facilities, railroad grades, and
other general mining facilities throughout
the area. A 115-acre, privately owned in-
holding within the exterior boundaries of the
northwestern portion of the federal lands is
not included in the Land Exchange Proposed
Action.
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Non-federal Lands

The Land Exchange Proposed Action would
include up to five tracts (Tract 1 — Hay Lake
lands, Tract 2 — Lake County lands, Tract 3
— Wolf lands, Tract 4 — Hunting Club lands,
Tract 5 — McFarland Lake lands) of non-
federal lands in St. Louis, Lake, and Cook
counties that would comprise up to 6,722.5
acres (GLO); however, the final exchange, if
approved, could include fewer than 6,722.5
acres (GLO) of non-federal land, depending
on the results of the environmental analysis
and real estate appraisals. All of the lands
proposed for exchange are located within the
1854 Ceded Territory of northeastern
Minnesota (see Figure 1). For more
information regarding the = 1854 Ceded
Territory, please refer to the Predicted
Environmental Consequences section below.

PolyMet currently owns a portion of the
non-federal lands proposed for exchange;
however, all rights, titles, and interests of the
remaining non-federal lands proposed for
exchange have been assigned to PolyMet.
All of the non-federal lands except Tract 4
have severed mineral and surface ownership,
which means that the mineral resources
would not be acquired with the surface.
There are no mining activities proposed on
the non-federal lands as part of the Land
Exchange Proposed Action. The lands
acquired would become part of the Superior
National Forest and would be managed
under the 2004 Superior National Forest

Land and Resource Management Plan
(Forest Plan).
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PREDICTED ENVIRONMENTAL
CONSEQUENCES OF THE PROPOSED

CONNECTED ACTIONS

Although the NorthMet Project Proposed
Action would take place in a region that has
been used for mining and timber production
for over 100 years, it also contains many
important recreational, cultural, and natural
resources. The FEIS describes in detail those
elements of the natural and human
environment that would be affected by the
NorthMet Project Proposed Action and Land
Exchange Proposed Action. The following
section briefly describes some of the critical
environmental effects predicted as a result of
the NorthMet Project Proposed Action and
Land Exchange Proposed Action.

NorthMet Project Effects on Water
Resources

The NorthMet Project Mine Site drains to
the Partridge River and the Plant Site mostly
drains to the Embarrass River with the
exception of Second Creek (Partridge River
Watershed). Both rivers are tributaries to the
St. Louis River, which flows to Lake
Superior. These rivers are not located within
the Hudson Bay Basin and do not flow to,
and would not affect the quality of, the
waters of the BWCAW.

Engineering controls at the Mine Site and
Plant Site would capture the majority
affected water for treatment. Water leaving
the NorthMet Project area would include
non-contact stormwater, clean water from
the WWTP and WWTF, and a small volume
of groundwater water escaping the liners and
containment systems.

Several groundwater, surface water, and
water  qualty models (MODFLOW,
XP-SWMM, and GoldSim, respectively)

931
932
933
934
935
936
937
938
939
940
941
942
943
944
945
946
947

948
949
950
951
952
953
954
955
956
957
958
959
960
91

962
963
964
965
966
967
968
969

were used to predict the hydrologic and
water quality effects of the NorthMet Project
Proposed Action, as well for a Continuation
of Existing = Conditions scenario for
comparison. The water quality model, which
was run-at monthly time steps for 200 years
for the Mine Site and 500 years for the Plant
Site, performs probabilistic —simulations,
taking into account the uncertainty around
many of the model nput assumptions. The
Co-lead Agencies have selected the 90
percentile probability (P90) as its evaluation
threshold in determining whether the model
results meet established evaluation criteria.
This means that there is at least a 90 percent
probability that a constituent would not
exceed the evaluation criteria.

With the proposed engineering controls, the
water quality model predicts that the
NorthMet Project Proposed Action would
not cause any significant water quality
impacts because: 1) exceedances of the P90
threshold did not occur, 2) the NorthMet
Project Proposed Action concentrations
were no higher than concentrations
predicted for the Continuation of Existing
Conditions scenario, and 3) the frequency of
exceedances for NorthMet Project Proposed
Action conditions was within an acceptable
range or not attributable to NorthMet Project
Proposed Action discharges or both.

The NorthMet Project Proposed Action
would not result in significant changes to
sulfate concentrations in the Partridge River,
but would significantly decrease sulfate
concentrations in the Embarrass River.
Furthermore, the engineering controls would
provide a high degree of reliability and
flexibility to ensure that the NorthMet
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Project Proposed Action would not cause or 1016
contribute to an exceedance of evaluation 1017
criteria for sulfate in the future. 1018

Nearly all contact or process water at the 1019

NorthMet Project area would be treated at }OZO
the Mine Site WWTE or Plant Site WWTP 102!
. 1022
before release to the environment. At the
Mine Site, about 10 gallons per minute of 1023
untreated water would be released during }034
closure (all related to groundwater seepage), 1822
which represents less than 5 percent of total
Mine Site water releases (including treated 1027
and untreated water). At the Tailings Basin, 1028
about 20 gallons per minute of untreated 1029
water would be released during closure (all 1030
related to Tailings Basin seepage that 1031
bypasses the groundwater containment 1032
system), which represents less than 1 1033
percent of total Tailings Basin water releases
(including treated and untreated water). The
NorthMet Project Proposed Action is also
not predicted to result in any significant
changes to groundwater and surface water
flows when compared to existing conditions.

1034
1035

1036
1037

1038
Mercury is another constituent of concern, 1039

primarily because many of the lakes and 1¢4(
rivers in the area are currently classified as 141
“impaired waters” by the MPCA due to 1042
elevated mercury content in fish tissue. The 1043
NorthMet  Project Proposed  Action is 1044
located within the Lake Superior Basin and 1¢45
would be subject to the Great Lakes 1046
Initiative (GLI) mercury water quality 1047
standard of 1.3 manograms per liter (ng/L). 1048
The NorthMet ore and waste rock contain (49
trace amounts of mercury; however, the 1050
modeling and data suggest that the mercury

concentration in the West Pit Lake, the only 1051
surface water discharge at the Mine Site, 1052
would stabilize below the GLI standard at 1923
approximately 0.9 ng/L. There would also 1054
be mercury in the tailings, where about 95 1055
percent of the mercury in the ore is predicted 1056
to remain in the solids disposed of in the 1057
Tailings Basin and Hydrometallurgical 1058
Residue Facility. The mercury concentration 1059

in seepage from the Tailings Basin is
anticipated to be below the GLI standard.
Water from the NorthMet Project Proposed
Action is predicted to increase mercury
loadings in the Embarrass River Watershed
(from 22.3 to 22.5 grams per year) but
decrease mercury loadings in the Partridge
River (24.2 to 23.0 grams per year). The net
effect of these changes would be an overall
reduction in mercury loadings to the
downstream St. Louis River.

The BWCAW and Voyageurs National Park
are located in a different watersheds than the
NorthMet Project area, and lie 20 miles and
50 miles away, respectively. The NorthMet
Project Proposed Action would not directly,
indirectly, or cumulatively affect the water
quality of these areas.

NorthMet Project Effects on
Biological Resources

Direct and indirect effects to wetlands would
result  from mining operations. The
NorthMet Project Proposed Action would
directly affect 913.8 acres of wetlands
located within the NorthMet Project area,
mostly within the Mine Site, as a result of
activities such as filling, excavation, and
installation of a containment system within
the wetland boundary, and, therefore, these
wetlands would be permanently lost. Direct
effects would occur on the following
wetland  types: coniferous bog, shrub
swamp, coniferous swamp, shallow marsh,
deep marsh, sedge/wet meadow, hardwood
swamp, and open bog.

A wetland may be fragmented as the result
of direct impacts that splt a wetland
resource area into multiple parts. These
fragmented parts could potentially be
isolated from other wetlands and would no
longer have any adjacent upland watershed
area, which could result in the loss of
functions in the wetland fragments. The
fragmented wetlands that were determined
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to lose their functions (26.9 acres) would be
mitigated up front and included in the
compensatory mitigation.

The overall wetland mitigation strategy for
the NorthMet Project Proposed Action
would be to compensate for unavoidable
wetland impacts m-place (within the same 8-
digit Hydrologic Unit Code), in-kind where
possible, and in advance of impacts when
feasible in order to replace lost wetland
functions. The USACE St. Paul District has
not made a final determination of the
compensation ratios that would be required
for the NorthMet Project Proposed Action.
The final decision on compensatory
mitigation ratios will be determined at the
time of the decision on the DA permit and
would be based on current District guidance.
PolyMet would ultimately need to satisfy
both the federal and state mitigation
requirements. The number of mitigation
credits to be earned by replacement wetlands
will be determined during permitting by the
appropriate agencies reviewing the wetland
mitigation plan. This will be based on the
extent to which the sites meet the target
goals established during permitting. These

1106
1107
1108
1109
1110
1111
1112
1113
1114
1115
1116
1117
1118
1119
1120
1121
1122
1123
1124

1125
1126
1127
1128
1129
1130
1131
1132

include, among other things, restoration of 1133

wetland-appropriate - hydrology and  the
establishment of a target plant community or
type.

Compensatory mitigation would be required
for the 913.8 acres of wetlands that would

be directly affected. Depending on the
location, type, and timing of compensatory

1134
1135
1136
1137
1138
1139

1140

mitigation, the minimum required amount of 1141

replacement wetlands for direct effects
could potentially range from 913.8 acres up
to 1,1827.6 acres (i.e., compensation ratios
of 1:1 up to 2:1). In addition, compensatory
mitigation for the 26.9 acres of wetland
fragmentation would be provided up front.
Due to both on- and off-site limitations and
technical feasibility, it is not practicable to
replace all affected wetland types with an
equivalent area of in-kind wetlands.

1142
1143
1144
1145
1146
1147
1148
1149
1150
1151

Proposed off-site wetland compensation of
1,602.7 acres could provide 1,513.3 wetland
mitigation credits. In addition, a total of
197.1 acres of upland buffer areas are
proposed to be established with native
vegetation around the wetland restoration
areas. In accordance with USACE
guidelines, credit for the upland buffer areas
would be at a 4:l ratio, resulting in an
additional 49.3 credits. The total off-site
mitigation could provide 1,562.5 wetland
mitigation - credits. Actual compensatory
ratios determined during permitting may
vary - from these assumptions. The
determination of final mitigation credits
required to offset the effects of the
NorthMet Project Proposed Action would be
determined by the agencies during wetland
permitting.

Financial assurances for the direct wetland
impact mitigation would be required until
success of the mitigation sites is assured.
While this wetland mitigation would be
expected to be approved and constructed in
advance of any authorized wetland impacts,
it is unclear whether these sites would be
well-established  enough  for  financial
assurances to be waived. The USACE would
also consider the application of financial
assurances for potential indirect wetland
effects and monitoring. Both the USACE
and state would require consideration of
financial assurances during the permitting
process.

Wetlands that were not filled or excavated
(permanently lost), but having a reduced
function, would be considered ndirectly
affected. Indirect effects on wetlands from
the NorthMet Project Proposed Action
would result from one or more of the

following  six  factors: 1)  wetland
fragmentation; 2) changes in wetland
hydrology  resulting from changes in
watershed area; 3) changes in wetland

hydrology due to groundwater drawdown
resulting from open pit mine dewatering; 4)
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changes m wetland hydrology from 1198
groundwater drawdown resulting  from 1199
operation of the Plant Site, including 1200

groundwater  seepage containment; 5) 1201
changes in stream flow near the Mine Site 1202
and Plant Site and associated effects on 1203
wetlands abutting the streams; and 6) change 1204
n  wetland water quality related to 1205
atmospheric deposition of dust and rail car 1206
spillage associated with Mine Site and Plant 1207
Site operations. 1208

Wetland mitigation for potential indirect 1209
wetland effects would be determined by the 1210
agencies during permitting. If the NorthMet 1211
Project Proposed Action were to be 1212
permitted, mitigation for indirectly affected 1213
wetlands would be determined through 1214
monitoring. Additional compensation may 1215
be required if determined necessary based 1216
on monitoring results. 1217

Wetland  hydrology and  vegetation LS
o ; 1219
monitoring would be conducted during the
operations phase of the NorthMet Project \>20
. L 1221
Proposed Action to document indirect 122
effects on wetlands. Prior to the start of the
NorthMet  Project: Proposed  Action, 123
monitoring would be established based on 1224
3 - Ny 1225
permit conditions. The monitoring would 276
describe the purpose, methods, and criteria 1277
to be implemented to document indirect 1228
effects on wetlands. A component of the
monitoring plan would be based on those 1229
wetlands that would have a high likelihood 1230
of indirect effects as a result of groundwater 1231
drawdown. In the event that the required 1232
wetland  monitoring identifies  additional 1233
indirect effects, permit conditions would 1234
likely include a <plan for adaptive 1235
management practices to be implemented, 1236
such as expanded monitoring and hydrologic 1237
controls. Additionally, compensatory |,3¢
mitigation would be required if indirect 1239
impacts were identified during annual 1240
reporting. Permit conditions would likely 1241
include an adaptive management plan to 1242
account for any additional impacts that may

be identified in the annual monitoring and
reporting.

For vegetation, the NorthMet Project
Proposed Action would directly affect
approximately 1,719 acres that are mapped
by the MDNR as MBS Sites of High
Biodiversity Significance. Within these Sites
of High Biodiversity Significance, several
native plant communities are mapped that
would be affected by the NorthMet Project
Proposed Action, including 698.2 acres with
a conservation status rank of “imperiled-
vulnerable” (conservation status rank S2 or
S3) or ‘“vulnerable” (conservation status
rank S3), 92.6 acres with a conservation
status rank of “apparently secure”
(conservation status rank S4), and 178.9
acres with a conservation status rank of
“widespread and secure” (conservation
status rank S5). Disturbed areas would be
reclaimed during operations and at closure.
Reclamation  objectives would include
rapidly establishing a self-sustaining plant
community, controling air  emissions,
controlling soil erosion, providing wildlife
habitat, and minimizing the need for
maintenance. Seed mixes and methodologies
would be designed to minimize the
mntroduction of invasive species.
Reclamation seed mixes would be approved
during permitting.

There are no federally listed plant species in
the NorthMet Project area. There are 10
state-listed plant species, all at the Mine
Site; eight species would be directly affected
and two would be indirectly affected by the
NorthMet Project Proposed Action.

There are no federally or state-listed
threatened or  endangered fish or
macroinvertebrate species known to occur in

the NorthMet Project area. The NorthMet
Project Proposed Action could potentially
affect aquatic physical habitat via changes in
streamflow, affect riparian and aquatic
connectivity ~ via  construction  activities
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within the riparian zone, and affect water
quality by increasing solute concentrations
above Class 2B (aquatic life) standards. As a
result of these changes, the NorthMet
Project Proposed Action could potentially
affect special status species (i.e., federally or
state-listed threatened and endangered
species, Regional Forester Sensitive Species
[RFSS], and MDNR Species of Greatest
Conservation Need [SGCN]).

The NorthMet Project Proposed Action

would reduce water flows in several
tributary streams to the Partridge and
Embarrass rivers, but the flows would

remain within the range of annual natural
variability. Therefore, changes in flow are
not anticipated to result n any measurable
effects on existing aquatic habitat in any
streams downstream of the NorthMet
Project area.

Water quality modeling predicts that the
NorthMet Project Proposed Action would
not cause an exceedance of the Class 2B
(aquatic life) water quality standards, with
the exception of aluminum and lead not
attributable to process water from the
NorthMet Project Proposed Action (ie.,
attributable to non-contact - stormwater
runoff and Colby Lake water). In a few
cases where solute concentrations naturally
exceed the Class 2B standards in NorthMet
Project area waters (ie., alummnum, iron,
and manganese), the NorthMet Project
Proposed Action would either reduce or not
measurably increase concentrations of these
solutes.

Three federally listed wildlife species—the
Canada lynx, gray wolf, and northern long-
eared bat—may be affected by localized
direct decrease and fragmentation of habitat
and designated critical habitat. The Canada
lynx and gray wolf may also be affected by
the increased, but low, potential for
incidental take resulting from vehicular
collisions due to increased project-related
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traffic. The northern long-eared bat would
likely be affected through loss of potential
summer roost habitat and foraging areas.
Restoration of disturbed areas as part of
mine closure would potentially create lynx
and wolf habitat, although this successional
process could take decades. Thirteen
additional state-listed species—including the
moose, little brown bat, eastern brown bat,
northern goshawk, boreal owl, eastern
heather vole, wood turtle, yellow rail,
Laurentian  tiger  beetle, taiga alpine
butterfly, Freija’s grizzled skipper butterfly,
Nabokov’s  blue butterfly, and Quebec
emerald dragonfly—may be affected by the
NorthMet . Project Proposed Action. RFSS,
MDNR SGCN, and other wildlife species,
including - those  considered culturally
important, may be affected by increased
human activity, noise and vibration, rail and
vehicle traffic, or decrease of habitat.

Rulemaking was conducted with the intent
to update the list of Endangered, Threatened,
and Special Concern species (Minnesota
Rules, parts 6134.0100 to 6134.0400), with
new listings becoming effective on August
19, 2013. The FEIS considers any new
listings, or changes in the previous listings,
associated with the updated list.

NorthMet Project Effects on

Cultural and Socioeconomic
Resources

The NorthMet Project area is located within
the territory ceded by the Chippewa of Lake
Superior to the United States in 1854. The
Chippewa reserve rights to hunt, fish, and
gather on lands in the 1854 Ceded Territory.
Harvest levels and other activities are
governed by either individual tribal entities
(in the case of the Fond du Lac Band) or the
1854 General Codes and subsequent
Amendments under the 1854 Treaty
Authority (in the case of the Grand Portage
and Bois Forte bands).
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Pursuant to Section 106 of the National
Historic Preservation Act, the federal Co-
lead Agencies identified several historic
properties in consultation with the State
Historic Preservation Office (SHPO), Bands,
and PolyMet. The entities consulted
regarding the eligibility of the Spring Mine
Lake Sugarbush (maple sugar camp site); a
segment of the Mesabe Widjiu (or
Laurentian Divide, which is regarded as
culturally significant to many Ojibwe
Bands); a segment of the Beaver Bay to
Lake Vermilion Trail; the Erie Mining
Company Concentrator Building; the Erie
Mining Company Administration Building;
Erie Mining Company Railroad Mine and
Plant Track, Main Line Segment, and Dunka
Railroad Segment; Erie Mining Company
Railroad Corridor Historic District; Duluth,
Missabe, and Iron Range Segment; and the
Erie Mining Company Landscape Historic
District.

Effect determinations have been drafted by
the federal Co-lead Agencies for review and
comment by the Bands, SHPO, and
PolyMet. The federal Co-lead Agencies
believe that there would be no adverse effect
on the Erie Mining Company Railroad Mine
and Plant Track, Main Line Segment, and
Dunka Railroad Segment; Erie Mining
Company  Railroad  Corridor = Historic
District; Duluth, Missabe, and Iron Range
Segment; or FErie Miming Company
Administration  Building.  However, a
segment of the Mesabe Widjiu, Spring Mine
Lake Sugarbush, a segment of the Beaver
Bay to Lake Vermilion Trail, the Erie
Mining Company Concentrator Building,
and the Erie Miing Company Landscape
Historic District would be adversely affected
by the NorthMet Project Proposed Action.
These determinations will be wused to
facilitate ongoing consultation with the
Bands, SHPO, and PolyMet pertaining to the
application of adverse effect criteria to these
properties. Mitigation measures to resolve
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adverse effects would be identified after
consultation on the final  effects
determinations and consideration of any
measures to avoid or minimize adverse
effects.

Natural resources and the lands on which
they are gathered are important to the Bands
for a number of reasons, including their
cultural, spiritual, ‘and/or historic meanings,
and will be considered under federal agency
tribal trust responsibilities as outlined above
and also as cultural resources under NEPA.

The ~Arrowhead region of northeastern
Minnesota is home to communities that are
economically dependent on the natural
environment for their existence. Given the
region’s location in an historic mining
district, many towns and cities have
provided and continue to provide workers
and services to the local mines. Other
communities closer to the BWCAW and
Voyageurs National Park primarily serve the
needs of recreational users (see Figure 1).

According to PolyMet, the NorthMet Project
Proposed Action would create up to 500
direct jobs during peak construction and 360
direct jobs during operations. These direct
jobs would generate additional indirect and
induced employment, estimated to be 332
additional construction-phase jobs and 631
additional operations-phase jobs. Indirect
and induced effect employment numbers are
calculated by IMPLAN and may include
temporary, part-time, full-time, long-term,
or short-term jobs. While some skilled
workers would be involved only temporarily
and would possibly relocate from outside the
region, the majority of the NorthMet Project
Proposed Action-related jobs are expected to
be filled by those currently residing in the
Arrowhead region.

Federal, state, and local taxes would total an
estimated $80 million annually. During
operations, there would be approximately
$231 million per year in direct value added
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through wages and rents and $332 million
per year in direct output related to the value
of the extracted minerals. As with
employment,  these  direct economic
contributions would create indirect and
induced contributions, estimated at $99
million in value added and $182 million in
output.
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Other Environmental

Consequences of the NorthMet
Project

In addition to the effects discussed above,
the NorthMet Project Proposed Action
would also affect other resources to a lesser
degree. For mstance, it would contribute
criteria air pollutants during construction,
mining, and processing activities, though
they would be less than applicable
Prevention of Significant Deterioration
emission thresholds. The NorthMet Project
Proposed Action would also contribute air
pollutants with risk guideline values for
assessing potential human health effects (air
toxic  pollutants)  during  construction,
mining, and processing activities. These
pollutants were all found to be below state
and federal risk guidelines. Additionally, the
NorthMet Project Proposed Action would
not adversely affect wisibility in nearby
Class I areas, such as the BWCAW and
Voyageurs National Park. The NorthMet
Project Proposed Action would cause noise,
affecting some sensitive receptors. Nearby
residences or other permanent sensitive
receptors would not be affected, and some
wildlife may avoid the area at times.
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Environmental Consequences of the
Land Exchange

The non-federal parcels that would be part
of the Land Exchange Proposed Action are 1505
largely undisturbed tracts that would be 1506
managed under the Forest Plan, which 1507
would allow for some timber harvesting 1508

under varying rotation periods. For the most
part, however, the acquired lands would be
left undeveloped and would be open for
public use and enjoyment.

The federal lands acquired by PolyMet
would largely be used for mining, and would
eventually be restored in accordance with
the NorthMet Project Reclamation Plan.
There is no legal public access to the federal
lands via land, so any current public use or
exercise of usufructuary rights requires the
permission of adjacent private landowners.

Cumulative Effects

In accordance with NEPA and MEPA, this
FEIS contains an analysis of the cumulative
effects of the NorthMet Project Proposed
Action and Land Exchange Proposed
Action. Cumulative effects are defined by

the Council on Environmental Quality
(CEQ) NEPA regulations as:

the impact on the environment which
results from the incremental impact of
the ‘action when added to other past,
present, and reasonably foreseeable
future actions regardless of what agency
(federal or non-federal) or person
undertakes such other action.
Cumulative impacts can result from
individually minor but collectively
significant actions taking place over a
period of time. (40 Code of Federal
Regulations [CFR] § 1508.7)

The Minnesota Environmental Quality
Board’s rules at Minnesota Rules, Chapter
4410.0200, subparts 11 and 1la, mirror the
CEQ’s definition of cumulative effects.

To assess cumulative effects, the Co-lead
Agencies identified other past, present, and
reasonably foreseeable future projects and
activities in the region that, when combined
with the NorthMet Project Proposed Action
and Land Exchange Proposed Action, could
incrementally cause cumulative effects.
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Given the geographic and temporal scale of
effects, each component of the NorthMet
Project Proposed Action was analyzed.

For example, construction and mining
operations would require stripping and
excavation of the surface. These activities
require heavy equipment and explosives,
which would emit air pollutants and noise.
The cumulative effects assessment focused
on how air emissions travel and may interact
with other sources. Air emissions can travel
many miles before they are no longer
detectable. Hence, the analysis includes the
emissions from other projects and activities
well beyond the boundaries of the NorthMet
Project area. Noise effects from NorthMet
Project Proposed Action activities, on the
other hand, would dissipate much closer to
their source and would not interact with
other activities elsewhere in the area.

In summary:

e The Proposed Connected Actions would
cause some additive effects on certain
resources, such as loss of vegetation and
wetlands in the NorthMet Project area,
as well as changes i water quality and
use, air quality, and increased economic
activity for the life of the mine.

e There would be few cumulative effects
from the NorthMet Project Proposed
Action after proposed mitigation and
adaptive management measures are
applied. The affected resources included
water quantity and quality, air quality,
wetlands, and vegetation.

e No Endangered, Threatened, or Special

Concern plant or animal species would
be cumulatively affected.
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ALTERNATIVES

Consistent with federal and state law, the 1591
EIS process identified and analyzed 1592
alternatives that could have resulted in 1593
mproved environmental and socioeconomic 1594
benefits and still achieve the NorthMet 1595
Project’s Purpose and Need. Alternatives 1596
offer decision-makers and the public options 1597
to the proposal and include a No Action 1598
Alternative that considers the effects that

would occur if the proposed project was not 1599
implemented. 1600

Alternatives were identified and screened in }gg;

accordance with the requirements of NEPA

(40 CFR 1505.1(e)) and/or Minnesota 1603
Environmental Quality Board Rules for 1604
MEPA (Minnesota Statutes, §§116D.04 and 1605
116D.045, and Minnesota Rules, parts 1606
4410.0200-4410.7500) to determine
whether they met prescribed criteria to
warrant further consideration in the FEIS.
Screening criteria  were  developed to
account for technical and economic
feasibility and consistency  with the
NorthMet Project’s Purpose and Need. The
alternatives that met the screening criteria
were evaluated in detail as part of the FEIS.
A number of other potential alternatives
were screened throughout the NEPA/MEPA
process and were either incorporated into the 1616
NorthMet Project Proposed Action by 1617
PolyMet or were eliminated from detailed 1618
analysis because they did not meet the 1619
screening  criteria. -~ Early  alternatives
incorporated into the NorthMet Proposed
Action included enhanced waste
management at the Mine Site, where the
most reactive waste would now be
ultimately backfilled and covered with water 1624
in the East Central Pit, and enhanced 1625
engineering design to capture and treat 1626
affected water from the Mine Site and 1627
Tailings Basin. 1628

1629

1607
1608

1609
1610
1611
1612
1613
1614
1615

1620

1621
1622
1623

Alternatives considered but eliminated from
further consideration ncluded alternative
wet and dry closure options for the Tailings
Basin, backfillng the West Pit with
Category 1 waste rock, and underground
mining.

Two alternatives to the Proposed Connected
Actions are analyzed in detail in the FEIS:

e Proposed Connected Actions Alternative
B, which would mvolve the NorthMet
Project Proposed Action, but a smaller-
scale land exchange component; and

e No Action Alternative, under which
neither the NorthMet Project Proposed

Action, nor the Land Exchange Proposed
Action would occur.

Proposed Connected Actions
Alternative B

Proposed Connected Actions Alternative B
would involve the NorthMet Project
Proposed Action as previously described
and a land exchange mnvolving a smaller
federal parcel (see Figure 10). Compared to
the Land Exchange Proposed Action, Land
Exchange Alternative B would convey
fewer acres of federal land (4,833.7 [GLO]
acres) for fewer acres of non-federal land
(4,651.5 [GLO] acres contained within a
single tract).

No Action Alternative

Under the No Action Alternative, the
NorthMet Project Proposed Action would
not be implemented and no land exchange
would take place. The federal government
would not exchange lands with PolyMet,
and the USFS would continue to manage the
lands in accordance with the Forest Plan.
Private lands would not be acquired in
exchange for the USFS lands at the Mine
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Site. At the Mine Site, PolyMet would be
required  under  existing  exploration
approvals to reclaim surface disturbance
associated with exploratory and
development drilling activities. No further
upgrades or new segments would be
constructed along the existing power
transmission line, railroad, or Dunka Road,
which would continue to be used by their
private owners. At the former LTVSMC
processing plant and Tailings Basin, the land
owner, ClIliffs Erie, would continue to
complete closure and reclamation activities
as specified under state permits and plans,
and the Cliffs Erie Consent Decree.
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1682

1683

Table 1 provides a comparison of the effects 1684
on resources from the Proposed Connected 1685
Actions (NorthMet Project Proposed Action 1686
and Land Exchange Proposed Action), 1687
Proposed Connected Actions Alternative B, 1688
and the No Action Alternative. It is intended 1689
to be a brief description of the major effects 1690
under the alternatives and not an exhaustive 1091
list or in-depth analysis. Chapters 5 and 6 of 1692
the FEIS provide detailed explanations of 1693
the predicted direct, indirect, and cumulative 1694
effects under these alternatives. 1695
1696
1697
1698
1699
1700

Comparison of Effects by
Alternative

In comparison to the Proposed Connected
Actions, the Proposed Connected Actions
Alternative B (NorthMet Project Proposed
Action and Land Exchange Alternative B)
would have the same effects as the
NorthMet Project Proposed Action, but
fewer lands would be conveyed through the
land exchange. The No Action Alternative
would not directly affect the existing
environment and management of these lands
would continue in accordance with their
current permits. Compared to the Proposed
Connected Actions and Proposed Connected
Actions Alternative B, the No Action
Alternative would result in active but
different comprehensive management of
water from the existing LTVSMC Tailings
Basin. There would be no other measurable
effects on other resources compared to their
existing conditions.

Agency-Preferred Alternative

Consistent with the CEQ regulations, the
federal Co-lead Agencies are required to
identify an agency-preferred alternative in
the FEIS, unless another law prohibits the
expression of such a preference. For the
USFS, the agency-preferred alternative is
the Land Exchange Proposed Action. For
the USACE, Appendix B of 33 CFR 325
supersedes the CEQ requirement to identify
an agency-preferred alternative. These
procedures state that, “the Corps is neither
an opponent nor a proponent of the
applicant’s  proposal;  therefore the
applicant’s final proposal will be identified
as the ‘applicant’s preferred alternative’ in
the Final EIS.” No similar requirement to

identify a preferred alternative exists for the
MDNR under state law.
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1703  Table 1 Comparison of Effects by Alternative

Proposed Connected Actions

Resource Proposed Connected Actions Alternative B No Action Alternative

Land Use e No effects on land use that would e  Mostly similar effects as Proposed e Existing LTVSMC site would be
require changes in ordinances or Connected Actions, with fewer federal reclaimed in accordance with the
comprehensive forestplans acres exchanged reclamation/closure plan

e Federallands within the NorthMet
Project area would be replaced with
acreage ofequal value througha land

exchange

WaterResources e  Greater than 90 percent of groundwater | ®  Same as underProposed Connected e Seepage water quality fromthe
and 100 percent of surface water at the Actions existing LTVSMC Tailings Basin
Tailings Basin would be captured and would be expected to improveover
treated to a concentration at or below time as a result ofthe Cliffs Erie
applicable water quality evaluation ConsentDecree, other permit
criteria requirements (e.g., Permit to Mine),

e  The NorthMet Project Proposed A ction and natural attenuation of

would not causeany significant water contaminants

quality impacts because: 1)
exceedances ofthe P90threshold
would not occur; 2) the NorthMet
Project Proposed A ction concentrations
would not be higher than
concentrations predicted forthe
Continued Existing Conditions
scenario;or 3) the frequency of
exceedances forthe NorthMet Project
Proposed Action conditions wouldbe
within an acceptable range ornot
attributable to the NorthMet Project
Proposed Action discharges orboth

e  Mercury loadings tothe Embarrass
River would increaseslightly, decrease
slightly to the Partridge River, with an
overallnet decreasein NorthMet
Project Proposed Actionloadings to the
downstreamSt. Louis River.
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Resource Proposed Connected Actions

Proposed Connected Actions
Alternative B

No Action Alternative

Discharges fromthe Plant Site WWTP
and Mine Site WW TF would be at or
belowthe GLI water quality standard
of 1.3ng/L

e  Sulfate concentrations would remain
unchangedin the Partridge Riverand
would be significantly reduced in the
Embarrass River

e Plant Site WW TP effluent would be
used to augment flows to tributary
streams and wetlands downgradient
fromthe Tailings Basin to offset
groundwater seepage captured in the
containment systemand thesouth
surface seepage management system
for water quality reasons

Wetlands and e 913.8 acres of wetlands in NorthMet

Floodplains Project area would be directly affected

e 6,568.8 to7,694.2 acres of wetlands in
NorthMetProject area would be
indirectly affected

e 940.7 acres of directly affected and
fragmented wetlands tobe mitigated up
front

o 1,602.7 acres of compensatory off-site
wetlands

o  Wetland mitigation plan would be
implemented to offset increased CO,
emissions to extent practicable

e 505.5-acre net increase of wetlands to
the federal estate (through Land
Exchange Proposed A ction); therefore,
Land Exchange Proposed Action
conforms to EO 11990

e 376.2-acre net increase of mapped
floodplain but would result in a
1,226.0-acre net decrease of floodplain

Same direct and indirect effects and
compensatory mitigation at NorthMet
Project area as under Proposed
Connected Actions

69.9-acre net increaseof wetlands to
the federal estate (through Land
Exchange Alternative B); therefore,
Land Exchange Alternative B
conforms to EO 11990

376.2-acre net increase of mapped
floodplain but would result in a 861.7-
acrenet decreaseoffloodplains to the
federal estate(through Land
Exchange Alternative B); however, no
decrease in regulatory floodplains, no
increase in flood damage potential,
and no changein ecological function
of floodplain; therefore, Land
Exchange Alternative B conforms to
EO 11988

No change in wetland or floodplain

acreage
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Proposed Connected Actions

Resource Proposed Connected Actions Alternative B No Action Alternative
area to the federal estate (through Land
Exchange Proposed Action); however,
no decrease in mapped floodplains, no
increase in flood damagepotential, and
no change in ecological function of
floodplain. Therefore, Land Exchange
Proposed Action conforms to EO
11988
Vegetation 4,028.5-acre decrease in vegetation in Same decrease of vegetation in e No effects on vegetation
(includes habitat the NorthMet Projectarea NorthMetProject area as under
and Special Status Special concern plant species: eight Proposed Connected Actions
Species) directly affected, two indirectly Same effects on plant species in the
affected in the NorthMet Project area NorthMet Project area as under
579.6-acre net increase of vegetation Proposed Connected Actions
land covertypes to federal estate 173.6-acre net increase of vegetation
(through Land Exchange Proposed land covertypes to the federal estate
Action) (throughLand Exchange Alternative
Decrease of 10 plant species, increase B)
of'three different plant species to the
federal estate (through Land Exchange
Proposed Action)
Wildlife (includes 4,028.5-acre decrease ofwildlife Same as under Proposed Connected e No effects on wildlife
Spec@al Status habitat in the NorthMet Projectarea Actions at the NorthMet Project area
Species) Localized population decrease and 173.6-acre net increase of vegetation

fragmentation ofcritical habitat ofthe
gray wolfand Canada lynx

Localized population decrease and loss
of habitat for northern long-eared bat
Low potential for incidental take
resulting fromvehicular collisions due
to increased NorthMet Project
Proposed Action-related traffic
Special status species, including
SGCN, RFSS, and other wildlife
species (suchas thoseconsidered
tribally or culturally significant) may

land covertypes for wildlife habitat to
the federal estate (through Land
Exchange Alternative B)
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Resource Proposed Connected Actions

Proposed Connected Actions
Alternative B

No Action Alternative

be affected by human activity, noise
and vibration, rail and vehicle traffic,
and decrease ofhabitat

e Wildlife corridors at and adjacentto
the NorthMet Projectarea would be
affected throughthe reduction of
access to these corridors

e 579.6-acre net increase of vegetation
land covertypes for wildlife habitat to
the federal estate (through Land
Exchange Proposed Action)

Aquatic Species e No effects fromchanges in stream
flow, which would remain within

natural variability

e Nodecrease in the Riparian
Connectivity Index

e  Wouldnotdirectly exceed orincrease
existing exceedances of Class 2B water
quality standards, with the exception of
aluminum that is not attributable to
process water fromthe NorthMet
Project Proposed Action(i.e., is
attributable to non-contact stormwater
runoff

e No effect on federally or state-listed
aquatic species

e Same as underProposed Connected
Actions

Seepage water quality fromthe
existing LTVSMC Tailings Basin
would be expected to improveover
time as a result ofthe Cliffs Erie
ConsentDecree, other permit
requirements (e.g., Permit to Mine),
and natural attenuation of
contaminants

Air Quality .
(includes

Greenhouse Gases
and Global Climate
Change) °

Increased emissions of criteria air
pollutants, but below Prevention of
Significant Deterioration major source
thresholds

Amphibole mineral fiber emissions
minimized by installing bestavailable
particulate emis sion control equipment
and preventing fugitive dust generation
e  Theair quality ofthe BWCAW would
not be adversely affectedby the

e Same as under Proposed Connected
Actions

Continued air (fugitive dust) effects at
LTVSMC site untilremediation occurs
under closure/reclamation plan
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Resource Proposed Connected Actions

Proposed Connected Actions
Alternative B

No Action Alternative

NorthMetProject Proposed Action

Noise and o Addednoise emissions and vibration.

Vibration However, in all cases, the NorthMet
Project Proposed A ction, during the
operations phase, would comply with
the applicable state standards

e Noise, groundvibration, and airblast
impact area/zone would be limited to
11,456, 11,334, and 11,469 acres,
respectively. The BWCAW, which is
20 miles away, is outside the maximum
area ofaudibility (247,612 acres)

e Same as under Proposed Connected
Actions

No effects

CulturalResources | ¢  Adverse directand indirect effects on

& Historic the Mesabe Widjiu (Laurentian

Properties Divide), Spring Mine Lake Sugarbush,
BeaverBay to Lake Vermilion Trail
Segment, Erie Mining Company
Concentrator Building, and Erie
Mining Company LandscapeHistoric
District due to loss of sites and
proximity to proposedactivities

e Directeffects, but no adverse effects,
on the Erie Mining Company Railroad
Mine and Plant Track, Main Line
Segment, and Dunka Railroad
Segment; Erie Mining Company
Railroad Corridor Historic District;
DM&IR Segment; and Erie Mining
Company Administration Building due
to refurbishment and new construction

e Potentialto affect 1854 Treaty
resources by potential limitation or
elimination of access to public lands
within the 1854 Ceded Territory and
potentialloss of 1854 Treaty resources

e  Same as under Proposed Connected
Actions

No effects

SOCiO@COﬂOIniCS e  Upto 500 new direct jobs (maximum
(includes during construction), plus additional

e Same as under Proposed Connected
Actions

No effects

EXEQUTIVE SUMMARY
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Proposed Connected Actions

Resource Proposed Connected Actions Alternative B No Action Alternative
Environmental indirect and induced jobs
Justice) Millions ofdollars revenue for State of
Minnesota and federal taxes
Environmental Justice (Native
American) populations affected by
changes in subsistenceuses and
potentialincreased living costs
Recreation and Net increase to thefederal estate of Fewer federallands conveyed at e  No effects
Visual Resources recreational land onacquired tracts NorthMetProject Mine Site under
through Land Exchange Proposed Land Exchange Alternative B
Action Remaining federal lands at Mine Site
Visual effects would occur, but would would not havepublic access
not exceed USFS standards Feweracres acquired through Land
Exchange Alternative B
Same visualresources effects asunder
Proposed Connected A ctions
Wildf:rneSS and No effects on Wilderness or Special Same as under Proposed Connected e No effects
Special Designation Areas Actions
Designation Areas The air quality ofthe BWCAW would
not be adversely affected by the
NorthMet Project Proposed A ction
Hazardous Potential effects fromspills and use of Same as under Proposed Connected e No effects
Materials explosives during operations Actions
Geo‘gephnical Wasterock stockpiles, Tailings Basin, Same as under Proposed Connected e Tailings Basin would be subject to
Stability and Hydrometallurgical Residue Actions closure andreclamation activities in

Facility would be constructed in
accordance with applicable State of
Minnesota standards

Monitoringand adaptive management
would maintain geotechnical stability

accordance with MDNR requirements

1704
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NEXT STEPS

Agency Use of the FEIS in Decision- };ﬁg

makin
axing 1744

The USACE will use the FEIS as the basis 1745
for its ROD whether to issue a DA permit 1746
for mpacts to waters of the United States 1747
associated with the NorthMet Project 1748
Proposed Action. Similarly, the USFS will 1749
use the FEIS as the basis for its ROD for the 1750
Land Exchange Proposed Action. The 1751
MDNR  will determine if the FEIS 1752
adequately provides the necessary analysis 1753
for state and local agencies to issue their 1754
respective permits and take resulting actions.
The Land Exchange is subject to the pre- 1755
decisional objection regulations at 36 CFR 1756
218 effective March 27, 2013. Individuals 1757
and entities who provide specific written 1758
comment, as defimed mn § 218.2, during

; . . 1759
scoping or the comment period wil be

eligble to participate in the objection
process.

Financial Assurance

State law requires that PolyMet provide
financial assurance before a Permit to Mine
can be - granted. Financial assurance
mstruments covering the estimated cost of
reclamation, should the mine be required to
close for any reason at any time, must be
submitted and approved by the MDNR.
There are no applicable federal financial
assurance requirements that would be
incorporated into the Permit to Mine, but the
USACE would consider the application of
financial assurances for potential indirect
wetland effects and monitoring.

Financial assurance could be required
indefinitely and could include self-
sustaining  mstruments. The level of

engineering design and planning required to
calculate  detailed financial assurance
amounts is not currently available, but
would be evaluated in detail during the
permitting process.

Both the USACE and state would require
consideration of financial assurances during

the ~ permitting  process and  these
requirements would be reviewed and
updated on an annual basis.

Permits and Approvals

PolyMet would be required to obtain the

required federal, state, and local permits and
approvals summarized in Table 2 below.

ES-57
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1760  Table 2 Key Government Permits or Actions
Reason Permitor Actionis (or
Agency Permit/Action may be) Needed
Federal
USACE Department ofthe Army Permit Foraffected waters within the

jurisdiction ofthe USACEunder
the CWA, 40 CFR Part 230: Section
404(b)(1)

Section 106 NHPA Compliance
(Minnesota Historic Preservation
Office)

Necessary due to the NorthMet
Mining Project and Land Exchange
being a federalundertaking, 36 CFR
Part 800

U.S. Fish and Wildlife Service

Section 7 Endangered Species Act

Necessary due to the NorthMet

(ESA) Compliance Mining Project and Land Exchange
being a federalundertaking, 50 CFR
402
USFS Land Exchange To resolve the conflict between
surface and mineral estates
Section 106 NHPA Compliance Necessary due to the NorthMet
(Minnesota Historic Preservation Mining Project and Land Exchange
Office) being a federalundertaking, 36 CFR
Part 800
State
MDNR Permit to Mine Required forall nonferrous metallic

mining operations, Minnesota
Rules, chapter 6132

Endangered Species Taking Permit (if
required)

If there are state-listed species that
may be taken by the NorthMet
Project Proposed A ction, Minnesota
Rules, parts 6212.1800-6212.2300
and 6134

W ater Appropriations Permit for plant
make-up water

Forwithdrawal of water from Colby
Lake for plant make-up water;

for mine dewatering; for stream
augmentation; Minnesota Rules ,
part 6115

Dam Safety Permit

Forthe Tailings Basin,
Hydrometallurgical Residue
Facility, and potentially the water
retention dikes at the Mine Site
(e.g., water treatment plant pond
dikes), Minnesota Rules, parts
6115.0300-6115.0520

Permit for Workin Public Waters

Forpossible modifications and
diversions oflocal streams in
constructingthe WestPit outfall;
Minnesota Rules, part6115

Wetland Replacement Plan approval
under WCA

Foraffected wetlands within the
scope ofthe WCA orthatconstitute
“public wetlands”

Bumning Permit (if required)

If vegetative material would need to
be burmed onsite during times with
N0 SNOW cover
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Reason Permitor Actionis (or

Agency Permit/Action may be) Needed
MPCA Section 401 Water Quality Required in conjunction with the
Certification/Waiver DA Permit (Section 404 Permit)

National Pollutant Discharge
Elimination Systemand State Disposal
System (NPDES/SDS) Permits

For constructionand industrial
activity thatwould disturb 1 acre or
more ofland, and the management,
treatment and/or discharge of
process wastewater to surface water
or groundwater

Solid Waste Permit

For construction debris

Air Emissions Permit (Part 70 Permit)

Foremissions ofregulated air
pollutants

Waste Tire Storage Permit

Forstorage of waste tires generated
from NorthMet Project-related
vehicles (ifrequired)

General Storage Tank Permit Formultiple NorthMet Project
Proposed A ction aboveground
storagetanks
MDH Radioactive Material Registration Formeasuring instruments

Permit for Non-Community Public
Water Supply Systemand a Wellhead
Protection Plan (ifproposed)

Existing Plant Site potable water
treatment plantto be refurbished

Permit for Public On-site Sewage
Disposal System

Forsewage waste generated during
constructionand operationthat
would be disposed ofon site

Local

City of Hoyt Lakes Zoning Permit

To acknowledge NorthMet Project
Proposed Action is an allowable use
within the zoned district

City of Babbitt Building Permit

New construction would occur on
portions ofthe NorthMet Project
area within the incorporated limits
of'the City of Babbitt

St. Louis County Zoning Permit

To acknowledge NorthMet Project
Proposed Action is an allowable use
within the zoned district

1761
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1.0 INTRODUCTION
1.1 OVERVIEW

The Minnesota Department of Natural Resources (MDNR), U.S. Army Corps of Engineers
(USACE), and U.S. Forest Service (USFS) have prepared a joint state-federal Final
Environmental Impact Statement (FEIS) for the proposed NorthMet Mining Project and Land
Exchange (see Figure 1.1-1). This FEIS follows the DEIS (2009) and SDEIS (2013). For more
information on development of the FEIS, see Chapter 2.

PolyMet Mining, Inc. (PolyMet) is proposing to develop the NorthMet copper-nickel-platinum
group elements (PGE) mine and associated processing facilities in northeastern Minnesota. A
land exchange is also proposed with the United States Forest Service (USFS) to eliminate a
conflict between PolyMet’s desire to surface mine and the United States’ surface rights,
including USFS administration of National Forest System  (NFS) land. Because the Land
Exchange is closely related to the NorthMet Project, it is considered a connected action, and, as
such, is included in the analysis of environmental effects.

Under state and federal regulations, multiple actions or projects that are connected actions must
be considered in total in preparing an EIS. For the FEIS, the NorthMet Project Proposed Action
and the Land Exchange Proposed Action constitute the Proposed Connected Actions, which
comprise two major components (see Figure 1.1-1):

e The NorthMet Project Proposed Action consisting of:

— Mine Site: A new surface mine, which would include development of mine pits,
permanent and temporary waste rock stockpiles, an overburden storage and laydown
area, a Wastewater Treatment Facility (WWTF), water collection and conveyance
pipelines, a Central Pumping Station (CPS), and a Rail Transfer Hopper.

— Transportation and Utility Corridor: Expansion of existing and construction of new
infrastructure to connect the Mine Site and the Plant Site including upgrades to Dunka
Road, water pipelines, transmission lines, and new railroad connections.

— Plant Site: Existing facilities remaining from the former LTV Steel Mining Company
(LTVSMC), which closed in 2001, would be refurbished and reused. Two new facilities
would be constructed, one for beneficiation and one for hydrometallurgical processing.
Associated with these would be the expansion of the existing LTVSMC Tailings Basin to
accommodate NorthMet Project tailings, construction of a Hydrometallurgical Residue
Facility, water collection and conveyance pipelines, and construction of a new
Wastewater Treatment Plant (WWTP).

e The Land Exchange Proposed Action consisting of:

— USFS conveyance of Superior National Forest lands encompassing the proposed
NorthMet Mine Site and the lands surrounding the Mine Site to PolyMet.

— USFS acquisition of up to five tracts of private land that lie within the Superior National
Forest proclamation boundary that are currently owned or would be acquired by PolyMet.

1.0 INTRODUCTION 1-1 JUNE 2015
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39 The final proposed configuration of land would be determined after the market value of
40 the parcels is determined by appraisals and would be presented in the Record of Decision
41 (ROD).
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111 NorthMet Project

The NorthMet Project area, including the Mine Site, Plant Site, and connecting infrastructure,
would be located in St. Louis County, Minnesota, and situated at the eastern end of the Mesabi
Iron Range (see Figure 1.1-2). The NorthMet Project area is located within the St. Louis River
Watershed and is not hydrologically connected to the Boundary Waters Canoe Area Wilderness
(BWCAW). The Mine Site is an area of the Superior National Forest that has not previously
been mined. It is located approximately 6 miles south of the City of Babbitt and directly south of
the Northshore Mining Company’s Northshore Mine, which is an active taconite/iron mine.

The Plant Site would be approximately 6 miles north of the City of Hoyt Lakes at the former
LTVSMC processing plant. This facility would be refurbished and would include a new
Beneficiation Plant and Hydrometallurgical Plant.

When operational, surface mining and processing of copper-nickel-PGE ore would take place
over an approximately 20-year mine life and have the following outputs:

e Approximately 73,068 tons per day (tpd) of rock, including up to 32,000 tpd of ore from a
surface mine with three pits (i.e., East Pit, Central Pit, and West Pit);

e Approximately 15 million tons of waste rock annually;
e Approximately 11.3 million tons of tailings from the Beneficiation Plant annually;

e Residues from the Hydrometallurgical Plant, up to 313,000 tons annually (dependent upon
factors such as feedstock, markets, etc.); and

e 113,000 tons of copper concentrate, 18,000 tons of mixed nickel/cobalt hydroxide, and 500
tons of PGE precipitate annually (based on an average mining rate).

Generally, facilities in the NorthMet Project area would be concurrently reclaimed, leaving a
smaller portion of the NorthMet Project area to be reclaimed at closure. At the end of mining,
PolyMet would first remove all infrastructure and facilities not approved for potential future use,
followed by reclamation of disturbed lands. Post-reclamation activities would include monitoring
and maintenance of reclamation and water quality until the various facility features were deemed
environmentally acceptable, in a self-sustaining and stable condition. See Section 3.2 for a
detailed description of the NorthMet Project Proposed Action.
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1.1.2  Land Exchange

The Land Exchange Proposed Action is considered a “connected action” to the NorthMet Project
Proposed Action (40 Code of Federal Regulations [CFR] part 1508.25). It is included in the
analysis of environmental effects as part of the Proposed Connected Actions. The proposed
NorthMet Mine Site would affect federal lands for which PolyMet leases the private subsurface
mineral rights. The area affected by the Mine Site was acquired by the United States, for
National Forest purposes, under the authority of the Weeks Act of 1911 (16 United States Code
[USC] § 515) and is managed by the USFS.

The Land Exchange Proposed Action would involve the transfer of 6,650.2 acres (General Land
Office [GLO]) of federal lands from public to private ownership, and up to 6,722.5 acres (GLO)
of land from private to public ownership, depending on the results of the environmental analysis
and real estate appraisals. See Section 3.3.2 for a detailed description of the Land Exchange
Proposed Action.

GLO acres represent the acreages associated with the legal descriptions of the parcels based on
original surveys performed by the GLO surveyors between 1858 and 1907. As such, GLO
acreages are being used as part of the project description and would also be used to define the
real estate transaction if the Land Exchange Proposed Action were approved. The analyses of
effects presented in Chapters 5 and 6 are based upon Geographic Information System (GIS) data.
GIS values indicate the size of the Land Exchange Proposed Action parcels as computed
geometrically using mapping software, which may be different than the GLO legal acreage.
Unless noted as GLO acres, all values shown in the document are GIS values.

The Land Exchange Proposed Action would allow use of parts of the federal lands for the
NorthMet Project Proposed Action mining activities. PolyMet has indicated that management of
the exchanged federal lands outside of the proposed mining development could include some
upland timber management to enhance wildlife habitat; however, there are no current proposed
disturbances to this area. There are no activities proposed on the non-federal lands as part of the
Land Exchange Proposed Action.

1.2 EIS ROLES AND RESPONSIBILITIES

1.2.1 Co-lead Agencies

Since both USACE and USFS have federal actions pertaining to the NorthMet Project and Land
Exchange, these agencies have elected to become Co-lead federal Agencies for the
implementation of the National Environmental Policy Act (NEPA) and the preparation of the
FEIS. The USACE is responsible for determining if a project is in the public’s interest and
complies with the Section 404 (33 USC § 1344) guidelines before issuing a Department of the
Army permit pursuant to the Clean Water Act (CWA). The NorthMet Project Proposed Action
also requires preparation of a mandatory State Environmental Impact Statement (EIS) under the
Minnesota Environmental Policy Act (MEPA) and Minnesota Rules, part 4410.4400(8)(C),
which designate the MDNR as the Responsible Governmental Unit (RGU) or lead state agency.

MDNR, USACE, and USFS are Co-lead Agencies for the joint state-federal EIS and, therefore,
are responsible for the content of the FEIS and have final authority over the language used.
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1.2.2 Cooperating Agencies

Under Section 309 of the Clean Air Act (CAA) (42 USC § 7609), the Administrator of the
United States Environmental Protection Agency (USEPA) is directed to review and comment
publicly on the environmental impacts of federal activities, including actions for which EISs are
prepared. In addition to the USEPA’s responsibilities under the CAA, the USEPA also
participated in the NorthMet Mining Project and Land Exchange EIS as a Cooperating Agency.

The USEPA submitted comments on the DEIS on February 18, 2010 and assigned the DEIS a
rating of EU-3 (Environmentally Unsatisfactory — Inadequate Information). Following the DEIS,
USEPA agreed to become a Cooperating Agency pursuant to NEPA for development of the
SDEIS in order to participate in resolving issues identified in USEPA’s comment letter on the
NorthMet Project's initial DEIS. The USEPA was engaged on specific issues and was provided
the opportunity to review a preliminary version of the SDEIS. The USEPA submitted comments
on the SDEIS on March 12, 2014, and noted that the Co-lead Agencies had adequately addressed
the USEPA’s comments on the preliminary SDEIS (committing to work further with USACE
and MPCA on permit-related issues) and assigned the SDEIS an improved rating of EC-2
(Environmental Concerns — Insufficient Information).

Along with the USEPA, the Bois Forte Band of Chippewa (Bois Forte), Grand Portage Band of
Lake Superior Chippewa (Grand Portage), and Fond du Lac Band of Lake Superior Chippewa
(Fond du Lac) (collectively, “the Bands”) have been invited by the Co-lead Agencies to
participate as Cooperating Agencies. The Mine Site, Plant Site, federal lands, and non-federal
lands as part of the Land Exchange Proposed Action are all located within the 1854 Ceded
Territory where the Bands reserve usufructuary rights (i.e., for hunting, fishing, and gathering).
A Memorandum of Understanding (MOU) was signed on February 23, 2005 (with a revision on
March 15, 2005) between the USACE, MDNR, Bois Forte, Fond du Lac, and PolyMet. The
MOU discussed the roles and procedures in which the signatories would interact as Co-lead and
Cooperating agencies. The MOU was again revised on May 19, 2008, to include Grand Portage.
Following the addition of the USES as a Co-lead Agency and the decision to prepare an SDEIS,
this MOU was terminated and a Coordination and Communication Plan (CCP) was developed.
The CCP was produced jointly by the MDNR, USACE, USFS, and Bands to guide interactions
during preparation of the SDEIS. The Great Lakes Indian Fish & Wildlife Commission
(GLIFWC) and the 1854 Treaty Authority have assisted the Bands in their roles as Cooperating
Agencies. The federal Co-lead Agencies are conducting a parallel process with Section 106 of
the National Historic Preservation Act (NHPA) of 1966 (16 USC § 470 et seq.), along with
NEPA.

The USEPA and the Bands participated as Cooperating Agencies based on regulatory authority
and/or subject matter expertise. All Cooperating Agencies were provided the opportunity to
review preliminary versions of the SDEIS and FEIS prior to publication. While the Cooperating
Agencies provided input on specific issues during the development of the FEIS, the Co-lead
Agencies are solely responsible for the final content of the FEIS.

1.2.3 Other Agencies

While not Co-lead or Cooperating Agencies, other federal and state agencies have important
roles on the project. The Minnesota Pollution Control Agency (MPCA) and Minnesota
Department of Health (MDH) are assisting the MDNR pursuant to Minnesota Rules, part
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4410.2200. The United States Fish and Wildlife Service (USFWS) reviewed the Biological
Assessment (BA) and provided a Biological Evaluation (BE), which are included as Appendix D
to the FEIS.

1.3 PURPOSE AND NEED

1.3.1 Applicant’s Purpose and Need Statement

The applicant’s stated purpose of the NorthMet Project is to exercise PolyMet’s mineral lease to
continuously mine, via open pit methods, the known ore deposits (NorthMet Deposit) containing
copper, nickel, cobalt, and PGEs to produce base and precious metal precipitates and flotation
concentrates by uninterrupted utilization of the former LTVSMC processing plant.

The purpose of the proposed Land Exchange is to consolidate the surface and mineral ownership
of the lands involved at the Mine Site. PolyMet has a lease to mine the minerals on its NorthMet
Deposit, which is surrounded by active and abandoned taconite mines near Hoyt Lakes. The
surface of these lands is owned by the United States.

The need for the NorthMet Project is driven by domestic and global demand of these products.
Demand continues to rise for these metals due to the expansion of the green economy and rising
demand from developing countries like India, China, and Brazil. Based on the closure of
LTVSMC and other job losses in northeastern Minnesota, there is also a need for jobs and
economic development in the area.

1.3.2 Co-lead Agencies’ Purpose and Need Statements

1.3.2.1 NorthMet Project and Land Exchange Purpose and Need Statement
The Purpose and Need for the Proposed Connected Actions is:

e For PolyMet to utilize its leased mineral rights and recover commercial quantities and quality
of semi-refined metal concentrates, hydroxides, and precipitates from the NorthMet ore body
in northern Minnesota, and to process the recovered ore by reutilizing the former LTVSMC
processing plant.

e To extract metals in a safe, environmentally responsible, energy-efficient, and economically
feasible manner subject to mitigation measures designed to avoid or minimize environmental
effects to the extent practicable.

e To extract and process metals in a technically and economically feasible manner, such that
there would be 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.

e To eliminate the conflict between PolyMet's desire to surface mine and the USFS ownership
and management of NFS lands, by exchanging federal lands for non-federal lands that have
equal or greater value.
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1.3.2.2  United States Forest Service

The purpose for the USFS is to meet desired conditions in the Superior National Forest Land and
Resource Management Plan (Forest Plan) (USFS 2004b), including ensuring the proposed land
exchange Proposed Action eliminates existing conflict and ensuring mineral resources are
produced in an environmentally sound manner contributing to economic growth.

In regards to desired conditions for land exchange and mineral development, the Superior
National Forest’s Forest Plan includes the following direction:

“D-LA-1 — The amount and spatial arrangement of National Forest System land within
the proclamation boundary of the Forest are sufficient to protect resource values and
interests, improve management effectiveness, eliminate conflicts, and reduce the costs of
administering landlines and managing resources.” (Forest Plan, Land Adjustment, pg.
2-51)

“D-MN-2 — Ensure that exploring, developing, and producing mineral resources are
conducted in an environmentally sound manner so that they may contribute to economic
growth and national defense.” (Forest Plan, Minerals, pg. 2-9)

PolyMet intends to exercise private mineral rights that were reserved when lands were conveyed
to the United States and has proposed the development of a surface mine. This land was
purchased by the USFS, for National Forest purposes, under the authority of the Weeks Act. The
USFS has taken the position that the mineral rights that were reserved do not include the right to
surface mine as proposed by PolyMet. PolyMet disagrees with the USFS position and argues that
the mineral rights it seeks to utilize provide for access to the minerals by any mining method,
including open pit or surface mining. Rather than the possibility of litigation that has no certain
outcome, a land exchange is being considered to resolve the fundamental conflict.

The USFS has determined that allowing private surface mining would be inconsistent with USFS
legal mandates for acquiring and managing these land and that the USFS needs to resolve this
fundamental conflict. See Section 2.3.3 for more information.

1.3.2.3 - United States Army Corps of Engineers

The Purpose and Need of the Proposed Action is to produce base and precious metals
precipitates and flotation concentrates from ore mined at the NorthMet Deposit by uninterrupted
operation of the former LTVSMC processing plant. The processed resources would help meet
domestic and global demand by sale of these products to domestic and world markets.

1.3.2.4 Minnesota Department of Natural Resources

The Purpose and Need of the Proposed Action is to produce base and precious metals
precipitates and flotation concentrates from ore mined at the NorthMet Deposit by uninterrupted
operation of the former LTVSMC processing plant. The processed resources would help meet
domestic and global demand by sale of these products to domestic and world markets.
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1.4 REGULATORY FRAMEWORK
1.4.1 National Environmental Policy Act

1.4.1.1 Overview

NEPA requires that federal agencies consider the potential environmental consequences of
proposed actions in their decision-making process. The law’s intent is to protect, restore, or
enhance the environment through well-informed federal decisions. The CEQ was established
under NEPA for the purpose of implementing and overseeing federal policies as they relate to
this process.

In 1978, the CEQ issued regulations for implementing NEPA (40 CFR parts 1500-1508). Section
102(2)(c) of NEPA, 42 USC § 4332(2)(C), mandates that federal agencies shall include a
“detailed statement” in “proposals for legislation and other major Federal actions significantly
affecting the quality of the human environment” that addresses, among other things, the
environmental effects of the proposed action. Such projects include: any actions under the
jurisdiction of the federal government or subject to federal permits; actions requiring partial or
complete federal funding; actions on federal lands or affecting federal facilities; continuing
federal actions with effects on land or facilities; and new or revised federal rules, regulations,
plans, or procedures. Any major federal action significantly affecting the human environment
requires the preparation of an EIS and a ROD. The USACE permit decision, including its
evaluation under the 404(b)(1) guidelines and the Public Interest Review, will be documented in
the USACE ROD, which will be issued following issuance of the FEIS. The USACE will use the
FEIS to support the ROD documenting its decision on the CWA Section 404 Permit application.
The USFS will implement NEPA per 36 CFR part 220, and would use the FEIS to support the
ROD documenting its decision on the Land Exchange Proposed Action.

The USACE, during its review of PolyMet’s permit application, determined that the NorthMet
Project Proposed Action would require the preparation of an EIS in accordance with the
requirements of NEPA and the CEQ regulations. To comply with other relevant environmental
statutes described below, in addition to NEPA, the decision-making process for the Proposed
Connected Actions involves a thorough examination of all pertinent environmental issues per 40
CFR 1505.

1.4.1.2 Alternatives

NEPA requires that a "range of alternatives" must be discussed in the environmental documents
prepared for a proposed action (40 CFR 1502.14). This includes all practicable alternatives,
which must be rigorously explored and objectively evaluated, as well as those other alternatives,
which are eliminated from detailed study with a brief discussion of the reasons for eliminating
them. The emphasis is on what is “practicable” rather than on whether a proponent or applicant
prefers or is itself capable of carrying out a particular alternative. NEPA also requires
consideration of the No Action Alternative, in which the proposed project would not proceed.
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1.4.2  Minnesota Environmental Policy Act

1.4.2.1 Overview

In addition to the federal NEPA process, Minnesota Statutes, Chapter 116D requires
environmental review. The MEPA environmental review process is an information collection
and disclosure tool for state agencies. It informs the subsequent permitting and approval
processes and describes mitigation measures that may be available. The MEPA process operates
according to rules adopted by the Minnesota Environmental Quality Board (MEQB). However,
the actual reviews are usually conducted by a local governmental unit or a state agency. The
organization responsible for conducting the review is referred to as the RGU. The MEQB staff
advises the RGU and state agencies on the proper procedures for environmental review and
monitors the effectiveness of the process in general. By rule, the MDNR is the designated RGU
for the NorthMet Project. Pursuant to MEPA, the RGU will determine the adequacy of the FEIS.
If the FEIS is determined to be adequate, then final decisions can be made by the appropriate
governmental units on state permits.

Minnesota Rules, part 4410.4400, subpart 8 dictates that an EIS shall be prepared because the
NorthMet Project exceeds the threshold listed for construction of a new metallic mineral mining
and processing facility. Under MEPA, the FEIS must be consistent with Minnesota Rules, part
4410.0200 to part 4410.7800 and the scoping determination. The adequacy of the FEIS is
governed by Minnesota Rules, part 4410.2800.

1.4.2.2 Alternatives

MEQB statutes and rules (Minnesota Statutes, chapter 116D, sections 04 and 045; and
Minnesota Rules, part 4410, subpart 0200 through 7500) require that an EIS include at least one
alternative in each of the following categories (in addition to the No Action Alternative):

e Alternative sites,

e Alternative technologies,

e Modified designs or layouts,

e Modified scale or magnitude, and

e Alternatives incorporating reasonable mitigation measures identified through comments
received during the comment periods for EIS scoping or for the DEIS.

If no alternative is included for any given category, an explanation must be provided in the EIS.
An alternative may be excluded if it fails to meet the underlying need for or purpose of the
project, is unlikely to have any significant environmental benefit compared to the project as
proposed, or another alternative would likely have similar environmental benefits but
substantially less adverse economic, employment, or sociological effects.

1.4.3  Land Exchange Requirements

Most of the public lands involved in the NorthMet Project Proposed Action were acquired by the
United States under the authority of the Weeks Act of 1911. Other authorities that would govern
the Land Exchange Proposed Action between PolyMet and the United States include the Federal
Land Policy and Management Act of 1976 (43 USC §§ 1716-1717) (FLPMA) and the Federal

1.0 INTRODUCTION 1-14 JUNE 2015

This document is a working document. This document may change over time as a result of new information,
further deliberation, or other factors not yet known to the Co-lead Agencies.



306
307

308
309
310
311
312
313
314
315
316
317
318
319
320
321

322
323
324
325

326
327
328
329
330
331
332
333
334
335
336

337
338

339
340

341
342
343

344
345

346
347
348

Preliminary Final Environmental Impact Statement (PFEIS)
NorthMet Mining Project and Land Exchange

Land Exchange Facilitation Act of 1988. Regulations promulgated to implement FLPMA are
found in 36 CFR 254, Subpart A (36 CFR 254).

Land exchanges are discretionary, voluntary real estate transactions between federal and non-
federal parties. Regulations provide that the Forest Supervisor “may complete an exchange only
after a determination is made that the public interest will be well served” (36 CFR 254.3(b)).
Factors that must be considered include: the opportunity to achieve better management of federal
lands and resources, to meet the needs of state and local residents and their economies, and to
secure important objectives, including but not limited to: protection of fish and wildlife habitats,
cultural resources, watersheds, and wilderness and aesthetic values; enhancement of recreation
opportunities and public access; consolidation of lands and/or interests in lands, such as mineral
and timber interests, for more logical and efficient management and development; consolidation
of split estates; expansion of communities; accommodation of existing or planned land use
authorizations; promotion of multiple-use values; implementations of applicable Forest Land and
Resource Management Plans; and fulfillment of public needs. See 36 CFR 254.3(b) and
254.4(c)(4). Table 7.3.5-1 in Chapter 7 of the FEIS presents a comparison of how the alternatives
address these factors.

Under the FLPMA, a land exchange involves the transfer of equal valued land. If land values are
not equal, every effort is made to equalize values by adding or deleting land. Cash equalization
may then be paid by either party up to 25 percent of the value of the federal land. See 36 CFR
254.12.

The Land Exchange Proposed Action must comply with two Executive Orders (EOs) that are
related to wetlands and floodplains. EO 11990 was signed by President Jimmy Carter on May
24, 1977, “in order to avoid to the extent possible the long and short term adverse impacts
associated with the destruction or modifications of wetlands....” This order applies to land
exchanges such that, as much as practicable, the exchange does not result in the loss of wetland
resources. EO 11988 was also signed by President Jimmy Carter on May 24, 1977 “in order to
avoid to the extent possible the long and short term adverse impacts associated with the
occupancy and modification of floodplains and to avoid direct or indirect support of floodplain
development wherever there is a practicable alternative....” This order applies to land exchanges
such that, as much as practicable, the exchange does not result in an increase in the flood damage
potential.

USEFS policy (Forest Service Handbook 5409.13 § 33.43c) provides that the following list of
three conditions satisfy the requirements of EOs 11990 and 11988:

The value of the wetlands or floodplains for properties received and conveyed is equal
(balancing test) and the land exchange is in the public interest.

Reservations or restrictions are retained on the unbalanced portion of the wetlands and
floodplains on the federal lands when the land exchange is in the public interest but does not
meet the balancing test.

The federal property is removed from the exchange proposal when the conditions described in
the preceding paragraphs 1 or 2 cannot be met.

The USFS is also required, by EOs 11988 and 11990, to reference in a conveyance those uses
that are restricted under identified federal, state, or local wetland and floodplain regulations. In
Minnesota, the CWA (USACE/USEPA/MPCA), Protected Waters Permit Program (MDNR),
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and the Wetland Conservation Act (WCA), Board of Water and Soil Resources regulate certain
activities in wetlands. Under WCA provisions, wetlands must not be impacted as part of a
project for which a Permit to Mine is required, except as approved by the commissioner
(Minnesota Rules, part 8420.0930). Floodplain management ordinances are administered at the
local (county) level.

The Land Exchange Proposed Action would be designed to be consistent with the goals and
objectives of the Forest Plan (USFS 2007c¢) including G-LA-2 and G-LA-3 (Forest Plan, pages
2-51 and 2-52, see FEIS Section 3.3.1.1). The non-federal lands for Land Exchange Proposed
Action would need to be incorporated within the adjacent federal ownership and managed in
accordance with the Forest Plan direction for the particular management area.

As part of the USFS decision to be made, the Responsible Official has the responsibility to
determine if the proposed exchange serves the public interest and supports the direction and
guidance in the forest land management plan. The public interest determination must show that
the resource values and the public objectives of the non-federal lands equal or exceed the
resource values and the public objectives of the federal lands and that the intended use of the
conveyed federal land would not substantially conflict with established management objectives
on adjacent federal lands, including Indian trust lands. The findings and supporting rationale
shall be made part of the decision (Forest Service Handbook 5409.13, section 34.1; 36 CFR
254.3(b)). The ROD will contain the findings and supporting rationale for the selected alternative
and how the public interest is served under 36 CFR 254.3(b), as well as provide information for
compliance with USFS requirements and the Forest Plan.

1.4.4 Other Permits and Requirements

In accordance with Minnesota Rules, part 4410.3900, which seeks to reduce duplication to the
fullest extent between the Minnesota Statutes and NEPA, a joint state-federal EIS has been
prepared to comply with both NEPA and MEPA regulations. In addition, PolyMet must obtain
the required federal, state, and local permits and approvals summarized in Table 1.4.4-1 below.

Table 1.4.4-1 Government Permits and Approvals for the Proposed Connected Actions

Agency Permit/Action Reason Permit or Action is (or
may be) Needed

Federal

USACE Department of the Army Permit For affected waters within the

jurisdiction of the USACE under
the CWA, 40 CFR Part 230: Section

404(b)(1)
Section 106 NHPA Compliance Necessary due to the NorthMet
(Minnesota Historic Preservation Mining Project and Land Exchange
Office) being a federal undertaking, 36 CFR
Part 800
USFWS Section 7 Endangered Species Act Necessary due to the NorthMet
(ESA) Compliance Mining Project and Land Exchange
being a federal undertaking, 50 CFR
402
USFS Land Exchange To resolve the conflict between

surface and mineral estates
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Agency

Permit/Action

Reason Permit or Action is (or
may be) Needed

Section 106 NHPA Compliance
(Minnesota Historic Preservation
Office)

Necessary due to the NorthMet
Mining Project and Land Exchange
being a federal undertaking, 36 CFR
Part 800

State

MDNR

Permit to Mine

Required for all nonferrous metallic
mining operations, Minnesota
Rules, chapter 6132

Endangered Species Taking Permit (if
required)

If there are state-listed species that
may be taken by the NorthMet
Project Proposed Action, Minnesota
Rules, parts 6212.1800-6212.2300
and 6134

Water Appropriations Permit for plant
make-up water

For withdrawal of water from Colby
Lake for plant make-up water;

for mine dewatering; for stream
augmentation; Minnesota Rules,
part 6115

Dam Safety Permit

For the Tailings Basin,
Hydrometallurgical Residue
Facility, and potentially the water
retention dikes at the Mine Site
(e.g., water treatment plant pond
dikes), Minnesota Rules, parts
6115.0300-6115.0520

Permit for Work in Public Waters

For possible modifications and
diversions of local streams in
constructing the West Pit outfall;
Minnesota Rules, part 6115

Wetland Replacement Plan approval
under WCA

For affected wetlands within the
scope of the WCA or that constitute
“public wetlands”

Burning Permit (if required)

If vegetative material would need to
be burned on site during times with
Nno SNOW cover

MPCA

Section 401 Water Quality
Certification/Waiver

Required in conjunction with the
DA Permit (Section 404 Permit)

National Pollutant Discharge
Elimination System and State Disposal
System (NPDES/SDS) Permits

For construction and industrial
activity that would disturb 1 acre or
more of land, and the management,
treatment and/or discharge of
process wastewater to surface water
or groundwater

Solid Waste Permit

For construction debris

Air Emissions Permit (Part 70 Permit)

For emissions of regulated air
pollutants

Waste Tire Storage Permit

For storage of waste tires generated
from NorthMet Project-related
vehicles (if required)
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Agency Permit/Action Reason Permit or Action is (or
may be) Needed
General Storage Tank Permit For multiple NorthMet Project
Proposed Action aboveground
storage tanks
MDH Radioactive Material Registration For measuring instruments
Permit for Non-Community Public Existing Plant Site potable water
Water Supply System and a Wellhead treatment plant to be refurbished
Protection Plan (if proposed)
Permit for Public On-site Sewage For sewage waste generated during
Disposal System construction and operation that
would be disposed of on site
Local
City of Hoyt Lakes Zoning Permit To acknowledge NorthMet Project
Proposed Action is an allowable use
within the zoned district
City of Babbitt Building Permit New construction would occur on

portions of the NorthMet Project
area within the incorporated limits
of the City of Babbitt

To acknowledge NorthMet Project
Proposed Action is an allowable use
within the zoned district

St. Louis County Zoning Permit

1.4.5

Financial assurance is required by state law. Minnesota Rules part 6132.1200 requires that before
a Permit to Mine can be granted, financial assurance instruments covering the estimated cost of
reclamation should the mine be required to close for any reason at any time must be submitted
and approved by the MDNR. The financial assurance requirements would be reviewed and
updated on an annual basis. Financial assurance is discussed in further detail in Sections 2.5 and
3.2.24.

Financial Assurance

1.5 PURPOSE OF THE FEIS

The purpose of this FEIS is to provide an analysis of effects that would result from the NorthMet
Project and Land Exchange, consider USEPA and Tribal Cooperating Agency concerns and
public comments, describe alternatives considered, and disclose PolyMet’s project refinements
identified through the EIS process. The FEIS discusses key themes, which include air, wetlands,
geotechnical stability, socioeconomics, water resources, cultural resources, and alternatives.

1.6 ORGANIZATION OF THE FEIS

This FEIS follows the CEQ’s recommended organization (40 CFR 1502.10) and MEPA content
requirements (Minnesota Rules, part 4410.2300).

Chapter 1.0 (Introduction) provides an overview and descriptions of the purpose of and need for
the NorthMet Project Proposed Action and the Land Exchange Proposed Action, regulatory
framework, agency roles and responsibilities, and the organization of the FEIS.

Chapter 2.0 (EIS Development) describes the EIS development process for the NorthMet Project
Proposed Action and Land Exchange Proposed Action. Discussion includes scoping,
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identification of issues, development of the NorthMet Project Proposed Action and Land
Exchange Proposed Action and alternatives, public and agency participation, consultation and
coordination undertaken to prepare the DEIS, SDEIS, and FEIS, incorporation of the Land
Exchange, reevaluation of DEIS alternatives, and impact analysis process.

Chapter 3.0 (Proposed Action and Project Alternatives) describes the NorthMet Project Proposed
Action and Land Exchange Proposed Action and alternatives including the No Action
Alternative, Land Exchange Alternative B, and Alternatives Considered but Eliminated from
detailed consideration.

Chapter 4.0 (Affected Environment) summarizes the existing conditions of the NorthMet Project
Proposed Action and the surrounding environment and the Land Exchange parcels including the
land and its physical, biological, cultural, socioeconomic, and recreational resources.

Chapter 5.0 (Environmental Consequences) presents the direct and indirect environmental
consequences of the NorthMet Project Proposed Action and associated alternatives and the direct
and indirect environmental consequences of the Land Exchange Proposed Action and associated
alternatives.

Chapter 6.0 (Cumulative Effects) describes the cumulative effects on the surrounding
environment and uniquely affected communities with regard to the NorthMet Project Proposed
Action and the alternatives for the Land Exchange.

Chapter 7.0 (Comparison of Alternatives and Other Considerations) contains a comparison of the
Proposed Connected Actions and alternatives, conclusions of the impacts (including human
health), Land Exchange public interest considerations, and also addresses other NEPA
considerations.

Chapter 8.0 (Major Differences of Opinion) describes the Tribal Cooperating Agencies’ major
differences of opinion with aspects of the EIS.

Appendix A (Response to Comments on the NorthMet Mining Project and Land Exchange Draft
and Supplemental Draft EIS) identifies the process for public engagement throughout the EIS
and provides responses to comments received on the DEIS and SDEIS.

Appendix B (Underground Mining Alternative Assessment for the NorthMet Mining Project and
Land Exchange Environmental Impact Statement) describes the analysis that the Co-lead
Agencies undertook in consideration of a potential Underground Mining Alternative.

Appendix C (Tribal Agency Position Supporting Materials) includes verbatim comments and
supporting documentation provided by the Tribal Cooperating Agencies.

Appendix D (Biological Assessment and Biological Evaluation) identifies whether NorthMet
Mining Project and Land Exchange-related actions may affect listed or proposed species and
critical habitat as required under the ESA.

1.7 CONSTITUENTS OF INTEREST

Key constituents of interest are discussed in various chapters of the FEIS. Below is a list of the
major constituents referenced within this FEIS. A number of additional constituents were also
analyzed; however, this list represents those that are of most significance to the FEIS.
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e Carbon monoxide (CO): May cause fatigue, chest pain, headaches, confusion, nausea, and
dizziness.

e (Greenhouse gases (GHGs): Increased GHGs in the atmosphere can change climate
conditions.

e Hazardous Air Pollutants (HAPs): Group of toxic constituents known or suspected to cause
significant health effects, such as cancer.

e Mercury, mercury compounds (Hg): Elemental metal, high-level exposure may harm the
brain, gastrointestinal tract, nervous system, and kidneys.

e Metals/Metalloids (arsenic, cobalt, copper, nickel, antimony): Depending on constituent and
exposure, can affect the skin, heart, kidneys, liver, and/or gastrointestinal tract.

e Methylmercury: Organic mercury, bioaccumulates in fish and animals, can be transmitted to
humans that consume contaminated fish and game, may harm the fetal nervous system and
brain.

e Nitrogen dioxide (NO2): May cause respiratory effects.

e Nitrogen oxides (NOx): May form nitric acid and create acid rain, which can alter water and
soil pH. May also affect regional visibility conditions (haze).

e Particulate matter (PM): Particles smaller than 10 micrometers (PM10) may enter the lungs
or bloodstream, particles smaller than 2.5 micrometers (PM2.5) affect regional visibility
conditions (haze).

e Sulfate (SO4): Can contribute to methylation of mercury, may affect wild rice.

e Sulfur dioxide (SO2): Acute exposure may cause respiratory effects such as
bronchoconstriction or increased asthma symptoms. May also affect regional visibility
conditions (haze).

Table 1.7-1 below describes the FEIS chapters in which the above constituents and related topics
are discussed. Potential impacts on human health is addressed in Section 7.3.4.
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effects

Table 1.7-1 Constituents of Interest Discussed in the FEIS
Constituent Topic FEIS Section
Carbon monoxide (CO) Air emissions effects 52713
Greenhouse gases (GHGs) Air emissions effects 52.72.4,52.7.4.1
Climate change — cumulative 6.2.3.8.10
effects
Hazardous Air Pollutants (HAPs) Air emissions effects 52.7.13
Mercury, mercury compounds (Hg)  Air emissions effects 52725
Mercury balance, TMDL 52.7.2.5
Aquatic species/bioaccumulation 52234

Wild rice/water effects

522.12,52234

Metals/Metalloids (arsenic, cobalt,
copper, nickel, antimony)

Air emissions effects

52723

Surface water and groundwater
effects

52232,52.233

Methylmercury

Aquatic species/bioaccumulation
effects

52234

Nitrogen dioxide (NO,)

Air emissions effects

5.2.72.3,6.2.3.8.5

Nitrogen oxides (NOx)

Air emissions effects

5.2.7.1.3,52.7.2.3,6.2.3.8.5

Particulate matter (PM)

Air emissions effects

5.2.7.1.3,52.7.2.1,6.2.3.84

Class I and Class II areas — regional

52.7.14,52.7.2.1,52.7.2.2,

haze effects 6.2.3.8.9
Sulfate (SO,) Air emissions/deposition effects 6.2.3.8.5
Surface and ground water effects 522.1.1,52.23.1,522.3.2,
52233
Effects to wild rice 522.1.2,52232,522.3.3,
52234
Aquatic species effects 5.2.6.2.1,6.2.3.7.2
Mercury methylation effects 5.223.4
Sulfur dioxide (SO,) Air emissions effects 5.2.7.2.1

TMDL = Total Maximum Daily Load
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2.0 EIS DEVELOPMENT
2.1 INTRODUCTION

This section describes the development of the EIS for the NorthMet Project from when it was
first proposed in 2005, through development of this FEIS. It includes a discussion of the EIS
development from scoping to publishing; public, tribal, and government agency comments; the
Co-lead Agencies’ deliberations and decisions; incorporation of the Land Exchange Proposed
Action as a connected action, and subsequent development of the SDEIS and FEIS. An overview
of this process is shown in Figure 2.1-1.
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2.2 DEIS DEVELOPMENT

2.2.1 NorthMet Project Scoping

In early 2005, the USACE received a permit application from PolyMet to discharge fill material
to waters of the United States, including wetlands, in order to develop the NorthMet Project,
requiring the preparation of an EIS pursuant to NEPA. The preparation of a state-level MEPA
EIS would also be mandatory for the NorthMet Project.

Scoping is required by both NEPA and MEPA. The scoping process in Minnesota includes all
procedural and substantive requirements to satisfy scoping for preparation of a federal EIS under
NEPA. As the RGU for this EIS, the MDNR was responsible for administering the state’s
scoping process.

The DEIS scoping for the NorthMet Project, as originally proposed, involved the preparation of
the following three documents:

e the state Scoping Environmental Assessment Worksheet (EAW);
e the state Draft Scoping Decision Document (SDD); and
e the state Final SDD.

After the Draft SDD and EAW were issued via the Environmental Quality Board (EQB) Monitor
on June 6, 2005, comments were collected during a 30-day comment period that concluded on
July 6, 2005. A public scoping meeting was held in Hoyt Lakes, Minnesota, on June 29, 2005.
This meeting was hosted by the MDNR and USACE. Comments were addressed in the Response
to Public Scoping Comments issued with the Final SDD on October 25, 2005. The USACE
issued a Notice of Intent (NOI) to prepare an EIS in the Federal Register on July 1, 2005
(Volume 70, Number 126).

2.2.2 Identification of Issues

The scoping process was used to identify potentially significant issues that would trigger the
analysis of effects and the development of potential alternatives and mitigation measures.

As discussed in the Final SDD, potentially significant effects included those on fish and wildlife
resources, threatened and endangered species, water resources, water appropriations, surface
water runoff and erosion/sedimentation, wastewater, and solid waste, as well as cumulative
impacts. These impacts required a more detailed discussion than had been provided in the EAW;
as a result, they were discussed in detail in the DEIS.

Other issues identified during scoping that were discussed in detail in the DEIS included
vegetation cover types, point and non-point source air emissions, noise, cultural resources,
visibility, compatibility with land use plans and regulations, infrastructure, asbestiform fibers,
and tribal concerns regarding access to lands within the 1854 Ceded Territory.

Additional issues were also considered but eliminated from detailed analysis in the DEIS
because they were determined to have no significant predictable effect or had been adequately
discussed in the EAW. These issues included land use conflicts, water-related land use
management, surface water use, geologic hazards and soil conditions, traffic, and odors.
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2.2.3 DEIS Proposed Action and Alternatives

The proposed action analyzed in the DEIS called for surface mining and mineral processing of
approximately 228 million (short) tons of copper-nickel-PGE ore over an approximate 20-year
mine life. Proposed mining would occur at the NorthMet Deposit, which is located on
undeveloped federal land. Existing infrastructure would be utilized to transport the ore
approximately 8 miles to the west for processing at the former LTVSMC processing plant, which
would be refurbished if necessary.

In accordance with NEPA and MEPA, a number of project alternatives were identified through
scoping. After consideration, the following were evaluated in the DEIS (refer to Section 3.2.3):

e Proposed Action,

e No Action Alternative,

e Mine Site Alternative, and
e Tailings Basin Alternative.

The DEIS included provisions for a surface use permit from the USFS to use its lands for the
mine. PolyMet and the USFS had been exploring options to avoid a conflict between the use of
the surface (federal) and subsurface (private) estates. One option was to exchange the federally
owned surface land necessary for the proposed mine with other private lands in the area.
However, no agreement was reached and the DEIS did not include a land exchange.

2.2.4 Impact Analysis

Potential effects of the NorthMet Project Proposed Action and alternatives were determined
using baseline data, predictive modeling programs, GIS and spatial data analysis, and other
impact assessment methods both qualitative and quantitative. The predicted effects and potential
mitigation measures were discussed in Chapter 4 of the DEIS.

2.2.5 DEIS Publication

The DEIS was made available to the public through notification in the November 2, 2009 EQB
Monitor (Volume 33, Number 22) and November 6, 2009 (Volume 74, Number 214) Federal
Register (FR). The notification informed the public that paper copies of the DEIS were available
for review at MDNR offices and public libraries in Grand Rapids, Hibbing, Hoyt Lakes, Duluth,
Minneapolis, and St. Paul. Summary versions of the document and compact disks containing the
full version of the DEIS were provided upon request, and the entire document was also made
available via the MDNR’s website. Summary versions or full copies on paper or disk were
distributed to parties on the MEQB distribution list as well as additional interested parties.

2.2.6 Comment Period and Public Meetings

The MEQB notification also identified that the 90-day comment period would end on February
3, 2010. Instructions and contact information were provided for submittal of public comments.

Following the release of the DEIS, public meetings were held in Aurora, Minnesota, on
December 9, 2009 and Blaine, Minnesota, on December 10, 2009, to gather public comments on
the DEIS.
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2.2.7 Receipt and Review of Public and Agency Comments

Public and agency comments on the DEIS were collected during the 90-day comment period.
Submissions came from government agencies (federal, state, and local), tribal entities, local
businesses, non-governmental organizations, private individuals, and PolyMet. Approximately
3,800 comment submissions were received.

The comments were analyzed, and the key issues identified included effects on cultural
resources, air quality, wetlands, geotechnical stability, socioeconomics, and water resources.
Topic-focused workgroups were assembled from members of the Co-lead and Cooperating
Agencies to further consider these issues.

2.3 SDEIS DEVELOPMENT

2.3.1 Co-lead Agency Decision to Prepare an SDEIS

In mid-2010, the Co-lead Agencies decided to prepare an SDEIS that would incorporate a Land
Exchange (see Section 2.3.1.1), Cooperating Agency and public comments, evolving MPCA
guidance, and project refinements made by PolyMet (see Section 2.3.2.1). The USACE and
USFS published a NOI on October 13, 2010 in the FR (Volume 75, Number 197) indicating the
intent to prepare the SDEIS. The NOI identified that scoping would be conducted only for the
Land Exchange, with no additional scoping for the proposed NorthMet Project because the issues
regarding the mine had not changed. The MDNR published a Notice of Amendment to the
Scoping Decision in the EQB Monitor on November 1, 2010.

The SDEIS included analyses of both the NorthMet Project Proposed Action and the Land
Exchange Proposed Action as a connected action.

2.3.1.1 Addition of the Land Exchange

The USFS determined that an EIS would be required to analyze the Land Exchange Proposed
Action. Since the Land Exchange constitutes a connected action to the NorthMet Project
Proposed Action, it has been incorporated into the NorthMet Mining Project EIS. The USFS
subsequently joined the USACE and MDNR as a Co-lead Agency.

2.3.2 NorthMet Project

2.3.2.1 Project Modifications

Several key decisions made by the Co-lead Agencies following the DEIS prompted PolyMet to
make project modifications, which further supported the need for an SDEIS to assess effects
resulting from the proposed NorthMet Project.

Starting in January 2010, PolyMet made a number of modifications to the original mine plan.
These modifications addressed issues identified in DEIS comments and during agency
deliberations. The changes were detailed in a series of documents prepared by PolyMet for Co-
lead Agency consideration.

In June 2010, the MPCA issued staff recommendations on the site-specific application of the
wild rice standard, which states that 10 milligrams per liter (mg/L) of sulfate be applied to waters
used for the production of wild rice; this standard applies from April 1 to August 31 each year
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for the Partridge and Embarrass river systems. The recommendations were updated in March and
June 2011. The MPCA guidance also included Tailings Basin performance requirements
regarding seepage discharges, limitations to sulfate contributions in surface waters, and
monitoring requirements. In August 2012, the recommendations were updated to apply the
seasonal application to just the Partridge River. The recommendations also suggest continuation
of monitoring of wild rice.

Topic-focused workgroups were established to discuss key issues that needed to be closely
examined in the SDEIS. Workgroup participation was varied and included representatives from
the Co-lead Agencies, other regulating agencies, and/or the Cooperating Agencies and PolyMet.
These groups participated in the impact assessment planning (IAP) process, which led to the
development of work plans for data packages and management plans (MDNR et al. 2011). The
workgroups discussed evaluation criteria, methodologies for analysis, potential effects, and
possible mitigation measures. Topics addressed by the workgroups included geotechnical
stability, wetlands, air resources, and water resources. The water resources group was further
divided into four subgroups to address evaluation criteria, groundwater issues, surface water
issues, and geochemistry. A socioeconomics workgroup was also established to address tribal
concerns regarding potential socioeconomic effects on the Bands from the NorthMet Project
Proposed Action.

A Co-lead Agencies 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 mitigation measures identified by the
topic-focused workgroups. The discussions, in consultation with PolyMet, resulted in
development of the Draft Alternative. In January 2011, the Co-lead Agencies briefed the
Cooperating Agencies and other involved agencies on the Draft Alternative. Due to changes in
the project, the Draft Alternative was updated, recirculated, and released again in March 2011
and October 2011.

In October 2011, PolyMet incorporated the Draft Alternative into its Proposed Action for the
NorthMet Project. As discussed in Section 3.2.3, a full range of reasonable alternatives was
evaluated in developing the Draft Alternative.

2.3.2.2 Revised Proposed Action and Alternatives

As described in Section 2.3.2.1 above, the NorthMet Project Proposed Action was modified
following the DEIS as a result of input from the public, Cooperating Agencies, and the Co-lead
Agencies via the workgroups, and additional modeling and impact analyses. Project
modifications incorporated additional mitigation measures designed to meet applicable
regulatory standards over the life of the mine.

Given the changes to the NorthMet Project Proposed Action, some previously considered
alternatives were deemed no longer valid because:

e they have been incorporated into the current NorthMet Project Proposed Action;
e they do not correspond to the current design of the NorthMet Project Proposed Action; or

e they do not correspond to effects under the current NorthMet Project Proposed Action.
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Thus, only those previously considered alternatives that were still relevant were rescreened in the
SDEIS. The Underground Mining Alternative and backfilling the West Pit with Category 1 waste
rock were deemed necessary for reconsideration and are discussed in Section 3.2.3. Other
previously considered alternatives screened throughout the EIS process including during
scoping, the DEIS, and the SDEIS are also discussed in Section 3.2.3.

2.3.2.3 Impact Analysis

Similar to the analysis in the DEIS, potential effects of the revised NorthMet Project were
determined using probabilistic and/or deterministic modeling programs, GIS and spatial data
analysis, and other impact assessment calculations. These predicted effects are described in
Chapter 5.

2.3.3 Land Exchange

The USFS and PolyMet developed a Land Exchange proposal by which the federal surface lands
at the proposed Mine Site would be transferred to PolyMet ownership in exchange for non-
federal lands (to be owned by PolyMet) that would meet the USFS criteria identified in the
Forest Plan. Alternatives to the Land Exchange proposal, including the No Action Alternative,
were developed and analyzed in the SDEIS.

A feasibility analysis, completed by the USFS in November 2009, assessed the potential for a
land exchange between the USFS and PolyMet that would involve the federally owned parcel on
which the NorthMet Project Mine Site is proposed. The feasibility analysis evaluated one federal
tract (encompassing much of the proposed Mine Site) and two non-federal tracts for
conformance with the Forest Plan, which included current and future uses of the land tracts. A
preliminary monetary valuation indicated that additional parcels would be needed to bring the
market value of federal and non-federal lands within the limits required for an exchange. The
analysis also determined that additional parcels would be needed to supplement the amount of
wetland acres being exchanged in order to meet the requirements of EO 11990. Three non-
federal tracts were subsequently added for consideration in the Land Exchange Proposed Action.
These tracts were evaluated for conformance by the same criteria used in the feasibility analysis.

2.3.3.1 Land Exchange Scoping

As discussed in Section 2.3.1, the USACE and USFS published an NOI to prepare an SDEIS;
this NOI discussed both the intent to prepare an SDEIS, which would supplement the DEIS, and
the inclusion of the Land Exchange Proposed Action as a connected action. The NOI identified
that the comment period would be held for 45 days and provided notification that scoping
comments were limited to the Land Exchange Proposed Action.

Open house scoping sessions were held in Aurora, Minnesota on October 26, 2010 and in New
Brighton, Minnesota, on October 27, 2010. At each open house, representatives from the USFS,
USACE, MDNR, PolyMet, and the Co-lead Agencies’ third-party consultant provided
information on the NEPA process, the NorthMet Project Proposed Action and Land Exchange
Proposed Action, and how to provide scoping comments.
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2.3.3.2 Identification of Issues

Similar to the scoping for the DEIS, the Land Exchange scoping process was used to identify
potentially significant issues, less significant issues, and issues considered but eliminated from
further consideration as discussed in Appendix G of the May 2011 Detailed Scoping Report for
the PolyMet Land Exchange (USFS 2011n).

Potentially significant issues identified included the development of exchange alternatives, tribal
access rights, and federal trust obligations. These issues are discussed in detail in Chapter 5 of
the FEIS.

Other issues identified in scoping for the Land Exchange included air quality, climate change,
cultural/tribal concerns, cumulative effects, ecological functions and values, forest resources,
hazardous materials, market value and legal implications, conformance with the Forest Plan,
socioeconomics, threatened and endangered species, vegetation and wildlife habitat, water
resources, and wetland effects.

Issues considered but eliminated from further consideration included mining-related effects, as
these would be discussed as part of the mining action; corporate profits resulting from the Land
Exchange; land value disclosures; and adequacy of scoping materials.

2.3.3.3 Proposed Action and Alternatives

A Proposed Action for the Land Exchange was developed that identified potential lands for
exchange (see Section 3.3.2 for a description of the federal and non-federal parcels).

Several alternatives to the Land Exchange Proposed Action were identified, including the No
Action Alternative required by NEPA and MEPA. The USFS evaluated these alternatives for
detailed analysis in the SDEIS based on criteria including conformance with the Purpose and
Need statements from the project proponent and Co-Lead Agencies, technical and economic
feasibility, land availability, and potential environmental benefits. Further detail on the screening
process is available in Section 3.3.3.

Along with the No Action Alternative, only the Land Exchange Alternative B met these criteria
and is fully analyzed in the FEIS. The remaining alternatives—exchange of a single contiguous
non-federal parcel, underground mining and other alternative methods of mineral extraction,
exchange of other non-federal parcels, and full land exchange with deed restrictions—did not
meet these criteria and were eliminated from detailed analysis in the EIS.

2.3.3.4 Impact Assessment

The USFS identified resource topic-specific issues, effects, area(s) of analysis, impact indicators,
data needs, and analysis methods for assessment of the Land Exchange. These topics, along with
assessment results, are discussed in Chapter 5.3 of the FEIS.

2.3.4 SDEIS Publication

The SDEIS was made available to the public through notification in the December 9, 2013 EQB
Monitor (Volume 37, Number 25) and December 13, 2013 (Volume 78, Number 240) Federal
Register (FR). The notification informed the public that paper copies of the SDEIS were
available for review at MDNR offices and public libraries in Grand Rapids, Hibbing, Hoyt
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Lakes, Babbitt, Duluth, Minneapolis, and St. Paul. Executive Summaries of the document and
compact disks containing the full version of the SDEIS were provided upon request, and the
entire document was also made available via the MDNR’s website. Executive Summaries or full
copies on paper or disk were distributed to parties on the MEQB distribution list as well as
additional interested parties.

2.3.5 Comment Period and Public Meetings

The MEQB notification also identified that the 90-day comment period would end on March 13,
2014. Instructions and contact information were provided for submittal of public comments.

Following the release of the SDEIS, public meetings were held in Duluth, Minnesota, on January
16, 2014, Aurora, Minnesota, on January 22, 2014 and St. Paul, Minnesota, on January 28, 2014,
to gather public comments on the SDEIS.

2.3.6 Receipt and Review of Public and Agency Comments

Public and agency comments on the SDEIS were collected during the 90-day comment period.
Submissions came from federal, state, and local government agencies, tribal entities, local
businesses, non-governmental organizations, private individuals, and PolyMet. Approximately
58,000 comment submissions were received by the Co-lead Agencies during the 90-day
comment period.

Each submission was reviewed and individual unique comments were identified. The comments
were then grouped into relevant topic areas and further categorized into comment themes. This
process is described in more detail in Appendix A.

2.4 FEIS DEVELOPMENT

2.4.1 Consideration of Public Comments Received on the SDEILS

The SDEIS comments were considered and addressed through FEIS text edits and clarifications,
project design modifications, and updated analysis where deemed appropriate. The comment
themes and each individual Cooperating Agency comment received were also responded to. A
description of the process taken to consider, manage, and respond to the submissions, comments,
and themes, as well as copies of the comments, themes, and responses are provided in Appendix
A.

2.4.2  NorthMet Project Modifications

Comments received on the SDEIS highlighted some areas where project modifications could be
made to enhance the environmental performance of the NorthMet Project Proposed Action.
Under advisement from the Co-lead Agencies, PolyMet made several engineering design
modifications to the NorthMet Project Proposed Action based on updated business needs, and to
address comments received on the SDEIS. The project modifications were:

e adding a water containment system on the east side of the Tailings Basin to capture potential
future seepage in that area;

e adding in semi-autonomous grinding (SAG) mill to the plant site for more energy efficient
ore grinding process;
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e adding cement deep soil mixing component to strengthen the existing LTVSMC Tailings
Basin prior to using that facility for the NorthMet tailings;

e removing the coal ash landfill located within the proposed Tailings Basin footprint; and
e treating water from Colby Lake prior to its use as stream augmentation.

These project modifications were considered by the Co-lead Agencies as being generally
beneficial to the environmental performance of the NorthMet Project Proposed Action and did
not represent a significant change in the project design.

2.4.3 Changes to the SDEIS and Preparation of the FEIS

Consistent with NEPA and MEPA, the Co-lead Agencies revised the SDEIS to address
substantive comments received on the draft statement and minor project modifications made by
the proposer, described in Section 2.4.2, which resulted in updated data and analyses for the
FEIS. These changes, however, are not considered to be substantial and have not resulted in new
conclusions or resulted in any new significant impacts. The methodology used for the analysis
was consistent with that in the SDEIS. These predicted effects are described in Chapter 5 for
direct and indirect impacts of the NorthMet Project Proposed Action and Land Exchange
Proposed Action and in Chapter 6 for cumulative impacts. Appendix A of the FEIS contains the
SDEIS public comments, comment themes, and theme responses, as well as the responses to the
DEIS comment themes.

2.5 ADEQUACY DETERMINATION/RECORDS OF DECISION

Following release of the FEIS:

e The MDNR will make a determination on the adequacy of the FEIS, per Minnesota Rules,
Part 4410.2800. This determination will be included in the MDNR’s Adequacy Decision.

e The USACE will issue a ROD on the applicant’s Department of the Army (DA) permit
application pursuant to Section 404(b)(1) of the CWA. Under NEPA, per 33 CFR 230.19(d),
comments on the FEIS will be addressed in the USACE ROD only if substantive issues are
raised which have not been addressed in the FEIS.

e The USFS will issue a ROD on the Land Exchange once any objections filed per 36 CFR 218
(updated from the previous appeals process per 36 CFR 215) are resolved. Individuals and
entities who provide specific written comment as defined in § 218.2 during scoping or the
comment period will be eligible to participate in the objection process. For more information
on the objection process, see www.fs.usda.gov/goto/superior/projects.

2.6 PROJECT PERMITTING

Information (data, analyses, and assessments) being generated during the EIS process is an
integral part of the permitting process. There may be multiple permit applications for the
NorthMet Project and they would be processed in various timeframes and under various
procedures, often including detailed information beyond that required in an EIS. Although
permits may be publicly noticed during the EIS process, deeming an EIS adequate does not
guarantee issuance of the permits. In general, once the permitting authority receives its complete
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permit application, permits are public noticed for review. Following public comment periods,
meetings and/or hearings, permit determinations could be made by the permitting authorities.

Permits and approvals for the NorthMet Project would involve detailed review of regulatory
compliance with local, state, and federal rules, statutes, and guidance. Below are some of the
major permitting efforts and coordination and consultation processes required for the NorthMet
Project:

e MDNR:

Permit to Mine

Water Appropriations

Dam Safety

Wetland Replacement Plan

e MPCA:

NPDES/SDS Permit covering the Mine Site and Plant Site that addresses state and
federal permitting rules, that at a minimum includes the following components:

“reasonable potential” analyses for applicable discharges;

development of effluent limits for applicable discharges taking into account
applicable water quality standards for immediate receiving waters and downstream
waters;

a non-degradation analysis, where applicable;

monitoring requirements for wastewater discharges, groundwater, surface water, and
internal wastewater streams, as appropriate;

Industrial stormwater requirements; and

an evaluation of state and federal rules related to the transfer of portions of existing
Cliffs Erie (former LTVSMC) permits.

Air Emission Permit

NPDES Construction Storm Water Permit

Storage Tank Permit

Solid Waste Permit

Section 401 Certification (water quality)

e USACE:
Section 404 CWA Permit (wetlands)

Section 106 Consultation

Section 7 Endangered Species Act
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e USFS:

— Land Exchange

— Section 106 NHPA Consultation
e USFWS:

— Section 7 Endangered Species Act

2.7 FINANCIAL ASSURANCE

Per the State Permit to Mine, financial assurance would be required to ensure a source of funds
that could be used by the MDNR in the event that PolyMet fails to complete closure and
reclamation activities. Reclamation and post-reclamation cost estimates must be updated on an
annual basis to account for the activities completed during the previous year. Estimates must be
made for the contingency funds required in the event of unplanned closure during the course of
the year.

Per Minnesota Rules, part 6132.1200, subparts 4 and 5, the financial assurance instruments for
the NorthMet Project Proposed Action must be approved by the MDNR and be available to the
MDNR when needed. The level of engineering design and planning required to calculate detailed
financial assurance amounts is typically made available during the permitting process. Section
3.2.2.4.2 provides further discussion on the applicable financial assurance for the NorthMet
Project.

Additionally, financial assurance for wetland mitigation may be required. Section 5.2.3 presents
additional information relative to such mitigation measures.
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3.0 PROPOSED ACTION AND ALTERNATIVES
3.1 INTRODUCTION

The NorthMet Project and Land Exchange areas are located in northeastern Minnesota
(see Figure 1.1-1). The NorthMet Project area is located on the Mesabi Iron Range in St. Louis
County. The Boundary Waters Canoe Area Wilderness (BWCAW) and Voyageurs National Park
are approximately 20 miles north and 50 miles northwest, respectively, of the NorthMet Project
area. The NorthMet Project area is within the St. Louis River (Lake Superior) Watershed, which
ultimately drains to Lake Superior. This area is located on lands acquired by the United States on
September 30, 1854, when the Chippewa of Lake Superior-ceded ownership of the land to the
United States. These lands are often referred to today as the 1854 Ceded Territory.

Current land use in the region includes mining, forestry, urban development, and recreation on a
mixture of private and public land. The NorthMet Project Proposed Action would be the first
copper-nickel-PGE mine in Minnesota, though feasibility studies are underway for other
potential copper-nickel-PGE mines. However, as shown in Figure 1.1-2, commercial mining has
been undertaken in northeastern Minnesota since the late of the 19™ century when iron ore
(hematite and later taconite) was discovered on the Vermilion, Mesabi, and Cuyuna ranges. The
development of open pit mines and processing facilities, supported by the development of many
small towns, has facilitated continued iron ore/taconite mining over the last century. Today, only
the Mesabi Range is actively mined for iron ore/taconite, though several copper/nickel mines are
undergoing feasibility studies in this area.

Section 3.1 summarizes the NorthMet Project Proposed Action and alternatives as well as the
Land Exchange Proposed Action and alternatives. The NorthMet Project Proposed Action is
described in detail in Section 3.2.2, and the alternatives, including reconsideration of alternatives
from the DEIS, are described in Section 3.2.3. The Land Exchange Proposed Action is described
in Section 3.3.2, and the alternatives are described in Section 3.3.3. The affected environment
and the potential environmental consequences are addressed in subsequent chapters in this FEIS.

3.1.1 NorthMet Project Overview

The NorthMet Project Proposed Action has three major components: a Mine Site, a
Transportation and Utility Corridor, and a Plant Site comprising the following three phases:

e Construction, which would last for approximately 18 months and would include land
clearing, building renovation and construction, stockpile construction, and utility upgrades.

e Operations, which would last approximately 20 years and would include ore mining and
processing, continued construction, and progressive reclamation (at the same time as
mining).

e Reclamation, closure, and post-closure maintenance, which would last for an unknown
duration and would occur after mining, and would include infrastructure removal and final
land reclamation, maintenance, monitoring, and transitioning from mechanical to non-
mechanical water treatment if or when proven effective.
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An overview of the NorthMet Project Proposed Action layout, operations, closure, and
alternatives is provided below.

3.1.1.1 Site Preparation and Construction Overview

In preparation, existing vegetation would be cleared from sites where mining would take place
and where infrastructure would be built. Overburden (i.e., the soils and rocks overlying bedrock
or ore) would be removed from the mine pits and as required from foundations of stockpiles,
infrastructure, and haul roads. Buildings and infrastructure would be constructed on site.

Existing facilities at the former LTVSMC processing plant would be refurbished to working
order. New processing buildings would be constructed to further refine the copper-nickel-PGE
ores—a process different from that utilized for taconite previously processed at the facility.
Construction would occur for approximately 18 months prior to the start of mining.

3.1.1.2 Mine Site Layout Overview

The NorthMet Project Proposed Action includes several new facilities necessary to manage the
material removed from three mine pits: the East Pit, Central Pit, and West Pit. Infrastructure at
the Mine Site would include haul roads, a temporary ore storage pile, a rail-loading facility,
water-containment systems, a Waste Water Treatment Facility (WWTF), temporary and
permanent waste rock stockpiles, and an overburden stockpile. Waste rock that has a low
potential to contaminate water would be stored mostly in a permanent stockpile, with some being
backfilled into the empty mine pits when they become available. Waste rock with a high
potential to contaminate water would be temporarily stored in - lined stockpiles, then moved
permanently into the empty East and Central pits.

3.1.1.3 Mine Operations Overview

The mining operations would involve the use of conventional surface mining methods, such as
blasting and excavating rock from the NorthMet Deposit, a low to medium quality copper-
nickel-PGE deposit with a low sulfide content. The East Pit and West Pit would be mined
simultaneously through the first 11 years of the mine life. Mining would cease at the East Pit at
approximately year 11 and continue at the West Pit until year 20. The Central Pit would be
mined between years 11 and 16 and would ultimately combine with the East Pit. The maximum
depths of the pits below the original surface level would be 696 ft for the East Pit (at year 11),
356 ft for the Central Pit (at year 16), and 630 ft for the West Pit (at year 20).

The ore, waste rock, and overburden would be transported by truck within the Mine Site via a
series of haul roads. Ore would be hauled to a rail-loading facility for transport to the Plant Site.
The waste rock would be sorted into four categories based on its potential to contaminate
water—Category 1 waste rock would have a low potential and Category 4 waste rock would
have a high potential.
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Until the completion of mining in the East Pit (approximately year 11), waste rock would be
hauled to the following stockpiles at the Mine Site:

e Permanent Category 1 Stockpile;
e Temporary Category 2/3 Stockpile; or
e Temporary Category 4 Stockpile.

After year 11 (that is, at the completion of mining at the East Pit), the waste rock in the
temporary stockpiles would be moved into the East Pit. Waste rock generated from ongoing
mining in the West Pit and Central Pit after year 11 would be directly disposed of in the East Pit.
Some Category 1 waste rock would continue to be placed on the Category 1 Stockpile until year
13.

Water control systems would be constructed to capture water that has contacted surfaces
disturbed by mining operations, as well as water collected on stockpile liners (i.e., process
water). Process water would be treated at a treatment facility located at the Mine Site and either
pumped via a Central Pumping Station to the Plant Site for discharge to the Tailings Basin, or
used to supplement flooding of the East Pit after year 11.

3.1.1.4 Transportation and Utility Corridor Overview

The Mine Site would be connected to the Plant Site, located approximately 7 to 8 miles to the
west, by an approximately 7- to 8-mile-long Transportation and Utility Corridor that would
contain the following:

e A private railroad consisting of new spurs that would connect the Mine Site and Plant Site to
the existing Cliffs Erie, LLC (Cliffs Erie) private railroad and would be used to transport ore
from the Mine Site to the Plant Site;

e An existing segment of the private Dunka Road that would provide vehicle access between
the Mine Site and the Plant Site (separate from the railroad);

e New water pipeline that would be constructed along Dunka Road to transport water between
the Mine Site and the Plant Site; and

e New transmission lines that would be constructed along a portion of Dunka Road near the
Mine Site.

3.1.1.5 Plant Site Layout Overview

Some facilities at the former LTVSMC processing plant would be refurbished and new facilities
would be added for the Plant Site. The existing infrastructure at the Plant Site includes roads,
railroads, maintenance facilities (shops), electrical transmission lines, sanitary and potable water
treatment facilities, coarse- and fine-crusher buildings, and a concentrator building. New
construction would include the Hydrometallurgical Plant, oxygen plant, flotation buildings,
pipelines, concentrate dewatering, storage and load out buildings, and a Waste Water Treatment
Plant (WWTP).

The existing LTVSMC Tailings Basin would be used as the base for NorthMet Project Proposed
Action tailings disposal. The existing LTVSMC Tailings Basin consists of three areas: Cell 1E,
Cell 2E, and Cell 2W. Cell 2W, the most built-up cell, is located on the western half of the
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existing LTVSMC Tailings Basin and is not proposed for use as part of the NorthMet Project
Proposed Action. A containment system would be installed around the northern, western, and
portions of the eastern sides of the Tailings Basin. Improvements would be made to the existing
containment system to the south. To enhance stability of the existing tailings prior to the
placement of NorthMet tailings, cement pillars would be installed (i.e., CDSM) in the existing
tailings and peat layers in the northern dams of the LTVSMC Tailings Basin. Additionally, the
northern embankment of Cell 2E and southern embankments of Cell 1E of the existing LTVSMC
Tailings Basin would be reinforced with a rock buttress.

A Hydrometallurgical Residue Facility would be constructed to contain residue from
hydrometallurgical processing. This facility would be built at the existing LTVSMC Emergency
Basin, immediately southwest of Cell 2W at the Tailings Basin. The Hydrometallurgical Residue
Facility would have a double geomembrane liner, with a leachate collection system between the
liners. A Geosynthetic Clay Liner would be installed above the lower geomembrane liner.

3.1.1.6 Plant Operations Overview

Once mined, the ore would be shipped to the Plant Site by rail, to be crushed and processed.
Processing would involve concentration in a new flotation building to separate metallic sulfide
minerals (ore concentrate) from feldspar and other non-ore minerals (tailings).

Then, the ore concentrate either would be dewatered and shipped off-site as copper and nickel
concentrate final products, or the nickel concentrate would be processed in an autoclave at the
Hydrometallurgical Plant and base/precious metal precipitates would be produced; these
precipitates would be shipped off-site as final products. Based on the anticipated rate of mining,
annual production post-processing would total about 113,000 short tons of copper concentrate,
18,000 short tons of mixed (nickel/cobalt) hydroxide, and 500 short tons of gold and PGE
precipitate.

After passing through a scavenger flotation cycle to remove as many sulfide minerals as
possible, the tailings would be transferred as slurry to the Tailings Basin. The tailings would be
deposited on top of Cell 1E and Cell 2E at the existing LTVSMC Tailings Basin and, at
completion, would be approximately the same height as the existing Cell 2W. Bentonite would
be incorporated into the exposed outer side-slopes of the Tailings Basin as it would be built up to
create a barrier that would limit oxidation. This limiting of oxygen transfer would reduce
pollutants generated from the Tailings Basin.

Water seepage from the Tailings Basin would be collected by the containment system and sent to
either the Tailings Basin pond or the Plant Site WWTP. Treated water from the WWTP would be
discharged to maintain flows in the streams that would be affected by the Tailings Basin
containment system. The waste (residue) from the Hydrometallurgical Plant would be transferred
to the lined Hydrometallurgical Residue Facility. Water captured by the liner system during
operations would be returned to the Hydrometallurgical Residue Facility pond.

3.1.1.7 Project Closure Overview

In general, proposed facilities have been designed and would be operated to allow for concurrent
reclamation, which would include backfilling the East Pit once it was exhausted (after year 11 of
mining) using waste rock generated through mining beyond year 11 and relocating waste rock
from the temporary waste rock stockpiles. Undertaking reclamation concurrently with mining
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would reduce the effort and cost of final closure and is required by rule. The Category 1
Stockpile would also be covered starting in year 14, after it is completed in year 13.

Mining is expected to be completed approximately 20 years after operations begin. In
anticipation, PolyMet would prepare a mining and reclamation plan as part of the Permit to Mine
application. The mining and reclamation plan would include planned scheduling and costing for
closure and post-closure activities. At closure, PolyMet would first remove all unnecessary
infrastructure and facilities, then reclaim disturbed lands. Reclamation objectives would include
rapidly establishing a self-sustaining plant community, controlling dust, controlling soil erosion,
providing wildlife habitat, and minimizing the need for maintenance. Post-closure activities
would include monitoring and maintenance of reclamation and operation of mechanical water-
treatment infrastructure until facility features were deemed environmentally acceptable in a self-
sustaining and stable condition (refer to Sections 3.2.2.1.10, 3.2.2.3.12, and 3.2.2.4).

The water quality objective of closure is to provide mechanical or non-mechanical treatment for
as long as necessary to protect regulatory standards at applicable groundwater and surface water
compliance points. Water quality modeling performed in support of this FEIS indicates that
water treatment systems would be needed indefinitely at the Mine Site and Plant Site. The water
models constructed to assess the potential effects from the NorthMet Project Proposed Action
were not designed to predict the duration of treatment nor do they capture all the factors that
influence the duration of treatment (e.g:, potential future regulatory and technological changes).
Therefore, the models cannot be used to predict when treatment would end. Actual treatment
requirements would be assessed on a recurring basis throughout operations, reclamation, and
closure considering influent and effluent water quality and monitoring results. Those periodic
assessments would be carried out to ensure continuous protection of groundwater and surface
water quality and compliance with water quality-based effluent limits. The periodic assessment
process would rely on monitoring results coupled with predictive modeling rather than the results
of the predictive modeling alone. Regardless of the precise duration of effects or water treatment
at either the Mine Site or Plant Site, there are measures available to address impacts to natural
resources, such as those identified in the Adaptive Water Management Plan (PolyMet 2015d)
and permit conditions. PolyMet would be held accountable for maintenance and monitoring
required under the permit and would not be released from financial assurance until all permit
conditions have been met. PolyMet would be required to provide financial assurance to MDNR
(managed independently) for closure and maintenance costs as a contingency if PolyMet or the
operating company at that time were unable to fulfill the obligations under the Permit to Mine.

3.1.1.8 NorthMet Project Proposed Action Alternatives Overview

The NorthMet Project Proposed Action incorporates activities and environmental impact
mitigation measures that have been evaluated through the EIS process. In addition, a number of
alternatives and mitigation measures were identified and considered through the EIS process and
were either:

e Incorporated into the NorthMet Project Proposed Action as they offered benefits to the
outcomes of the NorthMet Project Proposed Action; or

e FEliminated from detailed evaluation because they did not offer measurable or substantial
environmental benefits over other alternatives (including the NorthMet Project Proposed
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Action), they were not reasonable (i.e., they were not economically or technically feasible in
accordance with CEQ guidelines), or would not meet the Purpose and Need.

As a result of screening and analysis, the NorthMet Project No Action Alternative (i.e., the
NorthMet Project Proposed Action would not occur) is the only alternative evaluated in detail in
this FEIS.

3.1.2 Land Exchange Overview

The Land Exchange Proposed Action includes undertaking a land exchange of 6,650.2 (GLO)
acres of federal land with up to 6,722.5 (GLO) acres of privately owned land of a combined
equal value, located within the 1854 Ceded Territory in Minnesota.

The federal land for the Land Exchange Proposed Action consists of a single contiguous area of
land located within the Laurentian Ranger District approximately 6 miles south of the City of
Babbitt in St. Louis County in northeastern Minnesota. It was acquired by the United States
under the authority of the Weeks Act of 1911 and is managed by the USFS.

The federal lands are located adjacent to historic mining projects on the Mesabi Iron Range and
are mostly surrounded by privately held land used for mining and other industrial purposes;
portions of the east and southwest areas of the federal lands are bordered by Superior National
Forest lands. The surface lands are located above the NorthMet Deposit. PolyMet leases the
NorthMet Deposit’s private subsurface mineral rights. However, under the Weeks Act of 1911,
the USFS is restricted from allowing, by decision, surface mining on federal land, such as that
proposed by PolyMet. The Land Exchange Proposed Action would unite surface and mineral
rights on the federal lands and is therefore considered to be a connected action to the NorthMet
Project Proposed Action. Please refer to Section 1.3.2.2 for more information on the USFS
Purpose and Need for the Land Exchange Proposed Action.

The Land Exchange Proposed Action would include up to five tracts of non-federal lands in St.
Louis, Lake, and Cook counties that would comprise up to 6,722.5 acres (GLO); however, the
final exchange, if approved, could include fewer than 6,722.5 acres (GLO) of non-federal land
depending on the results of the environmental analysis and real estate appraisals. All of the lands
proposed for exchange are located throughout the 1854 Ceded Territory of northeastern
Minnesota. Appraisal reports completed in 2013 indicate that the Land Exchange Proposed
Action would meet federal value requirements if all five non-federal land tracts (6,722.5 (GLO)
acres) offered by PolyMet would be exchanged for 6,650.2 (GLO) acres of federal land. If the
ROD approves the Land Exchange Proposed Action, a current appraisal approved by the USFS
would be required to verify equal value. Appraisals must conform to Uniform Appraisal
Standards for Federal Land Acquisitions and the Uniform Standards of Professional Appraisal
Practice of the Appraisal Foundation. The final proposed configuration of land would be
determined after the market value of the parcels is determined by appraisals and the
environmental analysis has been completed. This information would be presented in the ROD.

3.1.2.1 Land Exchange Proposed Action Alternatives Overview

Two alternatives to the Land Exchange Proposed Action, the Land Exchange Alternative B and
Land Exchange No Action Alternative, are evaluated in detail in this FEIS. Land Exchange
Alternative B would convey fewer acres of federal lands for fewer acres of non-federal land.
Other alternatives were considered but eliminated from further analysis because they did not
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meet the screening criteria. These included a direct purchase alternative, exchange of a single
contiguous federal parcel, exchange of other non-federal lands, exchange of only the federal
lands needed for the NorthMet Project Proposed Action, exchange of lands with use restrictions,
and underground mining for the NorthMet Project Proposed Action, which would eliminate the
need for a land exchange.

3.2 NORTHMET PROJECT DETAILED DESCRIPTION

3.2.1 Overview

The NorthMet Project Proposed Action includes three major components: a Mine Site,
Transportation and Utility Corridor, and a Plant Site. These areas are shown in Figure 3.2-1.
Figure 3.2-2 shows a schematic diagram of the main activities and flow of material. The
NorthMet Project Proposed Action would incorporate activities and environmental impact
mitigation measures that have been evaluated through the EIS process with the benefit of public
review and comment. The NorthMet Project Proposed Action would involve the following:

e Development of a 20-year open pit mine at the NorthMet Deposit (Mine Site).

e Copper-nickel-PGE ore processing at an upgraded former LTVSMC processing plant (Plant
Site).

e Transportation of ore and other materials using existing road, existing and new rail
infrastructure, and a new water pipeline between the Mine Site and Plant Site (Transportation
and Utility Corridor).

e Construction of permanent features, including the following, described in post-reclamation
state:

— One backfilled pit (filled with the most reactive rock for underwater storage);

— One flooded mine pit;

— One capped waste rock stockpile;

— A reclaimed Hydrometallurgical Residue Facility (over an existing brownfield site); and
— A bentonite-covered Tailings Basin with pond (over an existing Tailings Basin).

e Construction of temporary features that would be removed and/or reclaimed before or at
closure, including:

— Two lined waste rock stockpiles (removed and reclaimed);

— An Overburden Storage and Laydown Area (reclaimed); and

— Roads and other ancillary infrastructure (removed and/or reclaimed).
¢ Engineered water management controls including:

— Fixed liners on temporary stockpiles;

— Fixed containment systems and surface seepage management systems encompassing a
permanent stockpile and Tailings Basin to capture groundwater and surface seepage from
those facilities;
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— Leachate collection system under the Hydrometallurgical Residue Facility;
— Mine Site WWTF and Plant Site WWTP to treat contaminated waters;
— An updated sewage treatment system; and

— Covers on the permanent stockpile and Tailings Basin applied at closure that could be
adapted to alter water infiltration as needed.

e Long-term, post-closure monitoring and adaptive management involving mechanical
treatment for as long as required until if and when non-mechanical treatment is proven at the
site, for affected water from the pits, permanent stockpile, Hydrometallurgical Residue
Facility, and Tailings Basin.

A number of alternatives have been evaluated and either incorporated into the NorthMet Project
Proposed Action by the applicant, or eliminated in accordance with NEPA and MEPA on the
basis of not being reasonable or not having the potential to offer substantial environmental
benefit. These alternatives are discussed in Section 3.2.3.

Ultimately, the NorthMet Project No Action Alternative was the only alternative evaluated in
detail in this FEIS for reasons detailed in Section 3.2.3. Under the NorthMet Project No Action
Alternative:

e NorthMet Project Proposed Action activities would not occur;

e Public land would continue to be managed by the USFS, and private land would continue to
be managed under private ownership; and

e The former LTVSMC processing plant and the existing LTVSMC Tailings Basin would be
managed and closed as required under the state permits and plans, and Consent Decree (State
of Minnesota v. Cliffs Erie, LLC 2010).

A summary of the NorthMet Project Proposed Action and the NorthMet Project No Action
Alternative is provided in Table 3.2-1. See Section 3.2.3 for a discussion of alternatives
development and alternatives considered for the NorthMet Project but eliminated from detailed
analysis. Alternatives for the Land Exchange are discussed in Section 3.3.3.
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Table 3.2-1 Summary of the NorthMet Project Proposed Action and the NorthMet Project No Action Alternative
Project Location and Existing Land NorthMet Project Proposed Action NorthMet Project No
Component Use Action Alternative
Mine Site e Undeveloped federal land e Development of three open pits that, upon closure, would include one e No mining
located 0.5 mile south of backfilled pit wetland and one flooded pit void e Continued
the Northshore Mine and 7 | e  Construction of one permanent and two temporary waste rock management of
miles east of the former stockpiles, overburden stockpile, and a temporary Ore Surge Pile public land by USFS
LTVSMC processing plant | e  Construction and operation of a WWTF, a Rail Transfer Hopper, and or private ownership
e  Surface lands are publicly other Mine Site support infrastructure (see Table 3.3-1)
owned by the USFS e Treatment of water prior to discharge for as long as required in
e  Mineral rights are privately accordance with permit conditions (mechanical treatment until if and
held when non-mechanical treatment is proven)
Transportation e  Privately owned rail and e Refurbishment and additions to an existing Transportation and Utility e Continued private
and Utility road (Dunka Road) Corridor including: ownership and use
Corridor infrastructure o refurbished railway,
e  Generally runs east-west e refurbished Dunka Road,
from the southern edge of e new rail spur,
the Mine Site to Plant Site | e new rail connection track, and
e new water pipeline
e To be used to transport materials and ore between the Mine Site and
the Plant Site
Plant Site e  Privately owned, inactive e Refurbishment and additions to existing mineral processing facilities at | e  Brownfield site

plant infrastructure
(formerly the LTVSMC
processing plant site) and
Tailings Basin

the former LTVSMC processing plant

Tailings disposal on existing Tailings Basin Cells 1E and 2E
Construction of additional dams with LTVSMC tailings on top of the
existing Tailings Basin Cells 1E and 2E with bentonite on the outer
slopes and CDSM and Rock Buttress for added stability
Construction of Tailings Basin containment system around the base of
the Tailings Basin

During closure, addition of a bentonite layer on top of the Tailings
Basin to restrict oxygen and water infiltration from the pond
Hydrometallurgical residue disposed of at a new Hydrometallurgical
Residue Facility constructed over the existing LTVSMC Emergency
Basin

During closure, Hydrometallurgical Residue Facility to be drained,
covered, and reclaimed/revegetated

managed and closed
as required under
state permits and
plans and Cliffs Erie
Consent Decree
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Project
Component

Location and Existing Land
Use

NorthMet Project Proposed Action

NorthMet Project No
Action Alternative

e  Construction of a WWTP that would discharge water to Plant Site
tributaries.

e  Treatment of water captured from the Tailings Basin and the
Hydrometallurgical Residue Facility to continue as long as required in
accordance with permit conditions (mechanical treatment until if, and
when non-mechanical, passive treatment is proven)
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3.2.2 NorthMet Project Proposed Action

The description of the NorthMet Project Proposed Action in the following sections is broken
down into the main project components: the Mine Site (see Section 3.2.2.1), Transportation and
Utility Corridor (see Section 3.2.2.2), and Plant Site (see Section 3.2.2.3). Financial assurance
also forms part of the NorthMet Project Proposed Action and is discussed in Section 3.2.2.4.

The NorthMet Project Proposed Action has been defined by PolyMet Project Description
Version 9 (PolyMet 2015a) and includes design elements and mitigation measures identified in
the management plans described below. These management plans are preliminary in nature and
would be adjusted as appropriate during final design and permitting. The mitigation measures
contained within these plans are treated as part of the NorthMet Project Proposed Action.

e Mine Plan (PolyMet 2014q): Describes the site development (infrastructure and facilities), pit
development, and mine operations including mining rates and locations to supply ore from
the Mine Site to the Plant Site, as well as overburden and waste rock management plans.

e Wetland Management Plan (PolyMet 2015c): Describes the on- and off-site wetland
mitigation design, wetland mitigation outcomes, and monitoring and reporting procedures.

e Air Quality Management Plan — Mine (PolyMet 2014m): Describes the emission control
systems for point and fugitive sources, air quality modeling outcomes, operating plans for
emission controls and fugitive dust control, and air quality monitoring/reporting and adaptive
management plans at the Mine Site.

e Air Quality Management Plan — Plant (PolyMet 2014n): Describes the emission control
systems for point and fugitive sources, air quality modeling outcomes, operating plans for
emission controls and fugitive dust control, and air quality monitoring/reporting and adaptive
management plans at the Plant Site.

e Rock and Overburden Management Plan (PolyMet 2015h): Describes baseline data, the
design of systems to manage overburden and waste rock (waste characterization, waste
classification, and construction uses), outcomes of the design, rock and overburden
management operational plans, Category 1 Stockpile groundwater containment system
extension design and circumstances that would trigger a design change, water quantity and
quality monitoring systems, amount of material in the stockpiles, footprint of the stockpiles,
annual reporting requirements, and reclamation plans for next-year closure and forecast of
annual estimates for years remaining to end of mining.

e Water Management Plan — Mine (PolyMet 2015r): Describes process water management
systems (such as the Mine Site WWTF and stormwater management infrastructure), key
water quality outcomes, operational water management plans, monitoring and reporting
requirements (including comparison to modeled outcomes and compliance), and adaptive
management action plans.

e Water Management Plan — Plant (PolyMet 20151): Describes, process water management
systems (such as the Plant Site WWTP and stormwater management infrastructure), key
water quality outcomes, operational water management plans, monitoring and reporting
requirements (including comparison to modeled outcomes and compliance), adaptive
management action plans, Tailings Basin containment system design and surface seepage
management system design, and Plant Site reclamation plans.
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Adaptive Water Management Plan (AWMP) (PolyMet 2015d): Describes Mine Site and
Plant Site water management, Category 1 Stockpile geomembrane cover system design and
circumstances that would trigger a design change, Category 1 Stockpile water containment
conceptual non-mechanical treatment system design, West Pit overflow conceptual non-
mechanical treatment system design, Tailings Basin pond cover system design and
circumstances that would trigger a design change, WWTF and WWTP mechanical treatment
system design, and Tailings Basin conceptual non-mechanical treatment system design.

Flotation Tailings Management Plan (PolyMet 2015n): Describes existing conditions at the
existing LTVSMC Tailings Basin, NorthMet Project Tailings Basin design (including
tailings geochemical characterization; engineering design of the dams including cement deep
soil mixing (CDSM) and rock buttressing, flotation tailings transport system, and return
water system; and seepage and stormwater management), outcomes of modeling, operational
plans, monitoring and reporting requirements, and the reclamation plan for the Tailings Basin
for next-year closure and forecast of annual estimates for years remaining to end of mining.

Residue Management Plan (PolyMet 2014r): Describes Hydrometallurgical Residue Facility
design, summary of Hydrometallurgical Residue Facility geotechnical analysis outcomes,
operational plans (including residue transport and deposition system, return water system,
leachate collection system, and general maintenance), monitoring and reporting
requirements, and the reclamation plan for the Hydrometallurgical Residue Facility for next-
year closure and forecast of annual estimates for years remaining to end of operations.

Reclamation Plan (PolyMet 2015g): Describes activities associated with demolition of
structures and waste disposal, reclamation of the Mine Site (mine pit; stockpile; water
management systems, building areas, roads, and parking lots; and removal of railroad tracks
and culverts), reclamation of the Plant Site (Tailings Basin; Hydrometallurgical Residue
Facility; water management systems, building areas, roads, and parking lots; and removal of
railroad tracks and culverts), remediation of legacy Areas of Concern (AOCs) and ongoing
mitigation of water quality at the Mining Area SN and the Tailings Basin, ongoing
monitoring and maintenance for the existing solid waste disposal facilities, the methodology
for making reclamation estimates and the contingency reclamation estimate, and potential
mechanisms for financial assurance.

3.2.2.1 Mine Site

This section describes the proposed Mine Site with specific reference to key phases as
summarized in Table 3.2-2.
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Table 3.2-2 Key Phases and Activities (Mine Site)

Mine
Year/Phase Figure Key Activities at the Mine Site
Construction
Prior to Figure 3.2-4 (existing e  Constructing Mine Site infrastructure
mining conditions) e  Preparing ground for mine pits and stockpiles
e  Operations
Years 1-11 Figure 3.2-5 (year 1) e Removal and stockpiling of overburden
Mining in East Pit and West Pit
Figure 3.2-6 (year 2) e Stockpiling non-acid-generating waste rock (Category 1) into

a permanent stockpile (Category 1 Stockpile)
e  Stockpiling rock with the potential to generate acid (Category
2, 3, and 4) into temporary stockpiles (Category 2/3
Stockpile, Category 4 Stockpile)
Years 11-16  Figure 3.2-7 (year 11) e Mining in the West Pit and Central Pit (the Central Pit would
eventually expand to the completed East Pit)
e Backfilling the East pit with all of the Category 4 Stockpile
e Backfilling the East Pit with rock from the temporary
Category 2/3 Stockpile, and waste rock from ongoing mining
in the West Pit and Central Pit
e Reclaiming the Category 1 Stockpile (starting in year 14)
Years 16-20 Figure 3.2-8 (year 20) e Mining in the West Pit only
e  Backfilling the combined East Central Pit with waste rock
from the temporary Category 2/3 Stockpile, and all waste
rock from ongoing mining in the West Pit
e Reclaiming the Category 1'Stockpile
e  Reclamation, Closure, and Post-closure Maintenance

Reclamation  Figure 3.2-8 (year 20) e Flooding of the West Pit

(after year e Reclaiming remaining disturbed areas

20)

Long-term Figure 3.2-9 (long-term e  Monitoring and maintenance

management  closure management) e Water treatment using reverse osmosis as long as required in

accordance with permits until if, and when non-mechanical
treatment is proven

3.2.2.1.1 Location and Ownership

As shown in Figure 1.1-1, the NorthMet Deposit is located approximately 6 miles south of the
City of Babbitt in St. Louis County, Minnesota. The Mine Site, shown on Figure 3.2-4,
comprises 3,014.5 acres. This area represents the boundary within which the proposed mining
activity and infrastructure (i.e., surface disturbance) would occur. The Mine Site would include:

® mine pits;
e overburden and waste rock stockpiles; and
¢ mining infrastructure, haul roads, a rail-loading facility, and a WWTF.

Layout maps of the Mine Site—which include outlines of the mine pit(s) and waste rock
stockpile(s), and mining infrastructure for years 1 (the first year that ore would be delivered to
the processing plant), 2, 11, and 20—are shown on Figure 3.2-5 through Figure 3.2-8. Mine Site
layout for long-term closure management is shown on Figure 3.2-9.
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PolyMet leases the mineral rights required for proposed mining at the NorthMet Deposit from
mineral rights holders RGGS Inc. (RGGS) and Longyear Mesaba Company (see Figure 3.2-3).

The majority of the surface land at the proposed Mine Site is part of a single contiguous area of
publicly owned land managed by the USFS. Smaller portions of the Mine Site are owned by
PolyMet or leased by PolyMet from Cliffs Erie. Lands owned or leased by PolyMet are shown
on Figure 3.2-1. Ownership of federal land at the proposed Mine Site is subject to the Land
Exchange Proposed Action (see Section 3.3).
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