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

PART ONE: Applicant Information

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

Applicant/Landowner Name: Poly Met Mining, Inc.

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

E-mail Address: jsaran@polymetmining.com

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

Phone:

E-mail Address:

Agent Name:
Mailing Address:
Phone:

E-mail Address:

PART TWO: Site Location Information

County: St. Louis City/Township:

Parcel ID and/or Address:

Legal Description (Section, Township, Range): Please see Section 3 of the Wetland Replacement Plan for location
information

Lat/Long (decimal degrees):

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

Wetland Replacement Plan
Approximate size of site (acres) or if a linear project, length (feet): 9,114 acres

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

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

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

PART THREE: General Project/Site Information

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

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

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

PART FOUR: Aguatic Resource Impact! Summary

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

Please see Section 11 and Large Table 1 and Large Table 2 of the Wetland Replacement Plan.

. Type of Impact; Duration of . County, Major
. Aquatic . . Existing Plant
Aquatic Resource {fill, excavate, Impact Overall Size of i Watershed #,
Resource Type . . ) . Community
ID (as noted on drain, or Permanent (P) | Size of Impact Aquatic . and Bank
. (wetland, lake, 5 Type(s) in .
overhead view) . remove or Temporary Resource , | Service Area #
tributary etc.) . . Impact Area s
vegetation) (M of Impact Area

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

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

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

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

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

PART FIVE: Applicant Signature

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

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

Applicant Name: Jennifer Saran Title: Director of Environmental Permitting

[ S

Signature: Date: 12/11/2017

o 4

‘%g\act on my behalf as my agent in the processing of this application and to furnish, upon request,
supplemental information in support of this application.

| hereby authorize

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

Attachment A
Request for Delineation Review, Wetland Type Determination, or
Jurisdictional Determination

By submission of the enclosed wetland delineation report, | am requesting that the U.S. Army Corps of Engineers, St. Paul District
(Corps) and/or the Wetland Conservation Act Local Government Unit (LGU) provide me with the following (check all that apply):

IXI Wetland Type Confirmation

IZ Delineation Concurrence. Concurrence with a delineation is a written notification from the Corps and a decision from the LGU
concurring, not concurring, or commenting on the boundaries of the aquatic resources delineated on the property. Delineation
concurrences are generally valid for five years unless site conditions change. Under this request alone, the Corps will not address
the jurisdictional status of the aquatic resources on the property, only the boundaries of the resources within the review area
(including wetlands, tributaries, lakes, etc.).

|:| Preliminary Jurisdictional Determination. A preliminary jurisdictional determination (PJD) is a non-binding written indication
from the Corps that waters, including wetlands, identified on a parcel may be waters of the United States. For purposes of
computation of impacts and compensatory mitigation requirements, a permit decision made on the basis of a PJD will treat all
waters and wetlands in the review area as if they are jurisdictional waters of the U.S. PJDs are advisory in nature and may not be
appealed.

|:| Approved Jurisdictional Determination. An approved jurisdictional determination (AJD) is an official Corps determination that
jurisdictional waters of the United States are either present or absent on the property. AJDs can generally be relied upon by the
affected party for five years. An AJD may be appealed through the Corps administrative appeal process.

In order for the Corps and LGU to process your request, the wetland delineation must be prepared in accordance with the 1987
Corps of Engineers Wetland Delineation Manual, any approved Regional Supplements to the 1987 Manual, and the Guidelines for
Submitting Wetland Delineations in Minnesota (2013).
http://www.mvp.usace.army.mil/Missions/Regulatory/Delineation/DGuidance.aspx
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

Attachment B
Supporting Information for Applications Involving Exemptions, No Loss
Determinations, and Activities Not Requiring Mitigation

Complete this part if you maintain that the identified aquatic resource impacts in Part Four do not require wetland
replacement/compensatory mitigation OR if you are seeking verification that the proposed water resource impacts are either
exempt from replacement or are not under CWA/WCA jurisdiction.

Identify the specific exemption or no-loss provision for which you believe your project or site qualifies:

Wetland located in the Cliffs Erie LLC (formerly LTVSMC) Permit to Mine permitted boundary of the Tailings Basin in the
LTVSMC Coal Ash Landfill is proposed as an incidental wetland under Minnesota Rules, part 8420.0930, Subpt. 1 and
Minnesota Rules, part 8420.0105, subpart 2, item D.

Provide a detailed explanation of how your project or site qualifies for the above. Be specific and provide and refer to attachments
and exhibits that support your contention. Applicants should refer to rules (e.g. WCA rules), guidance documents (e.g. BWSR
guidance, Corps guidance letters/public notices), and permit conditions (e.g. Corps General Permit conditions) to determine the
necessary information to support the application. Applicants are strongly encouraged to contact the WCA LGU and Corps Project
Manager prior to submitting an application if they are unsure of what type of information to provide:

Under 8420.0930 Mining, Subp. 1. Impacts from mining: Wetlands must not be impacted as part of a project for which a
permit to mine is required by Minnesota Statutues, section 93.481, except as approved by the commissioner. Impacts to
wetlands that the landowner can demonstrate, to the satisfaction of the local governmental unit, were created by pits,
stockpiles, or tailings basins, and by action the purpose of which was not to create the wetland according to part
8420.0105, subpart 2, item D, are not regulated under this chapter."

The wetland was created as a drainage feature for the artificially-created landfill located in a tailings basin area. Under

8420.0105, subpart 2, item D, this area was created in a nonwetland area as a drainage feature for the purpose of
drainage and not as part of a wetland replacement process.
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

Attachment C
Avoidance and Minimization

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

Please see Sections 4 and 5 of the Wetland Replacement Plan.

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

Please see Section 6 of the Wetland Replacement Plan.

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

Please see Section 6 of the Wetland Replacement Plan.

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

Please see Section 6 of the Wetland Replacement Plan.
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

Attachment D
Replacement/Compensatory Mitigation

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

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

Bank
Wetland Bank Major . Credit Type .
County Service . . Number of Credits
Account # Watershed # (if applicable)
Area #
1609 St. Louis 3 1 NA 1,800

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

Please see Attachment C of the Wetland Replacement Plan for documentation.
Project-Specific Replacement/Permittee Responsible Mitigation. Complete this section if you are proposing to pursue actions

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

. . Corps Mitigation . . . Bank
W(CA Action Eligible . Credit % Credits Major .
. Compensation Acres . County Service
for Credit! o, Requested | Anticipated? Watershed #
Technique Area #

1Refer to the name and subpart number in MN Rule 8420.0526.
2Refer to the technique listed in St. Paul District Policy for Wetland Compensatory Mitigation in Minnesota.
3I1f WCA and Corps crediting differs, then enter both numbers and distinguish which is Corps and which is WCA.

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

Attach a site location map, soils map, recent aerial photograph, and any other maps to show the location and other relevant
features of each wetland replacement/mitigation site. Discuss in detail existing vegetation, existing landscape features, land use
(on and surrounding the site), existing soils, drainage systems (if present), and water sources and movement. Include a
topographic map showing key features related to hydrology and water flow (inlets, outlets, ditches, pumps, etc.):
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Project Name and/or Number: NorthMet Project /USACE File # 1999-5528-JKA

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

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

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

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

Provide a five-year monitoring plan to address project outcomes and credit allocation:
Discuss and provide evidence of ownership or rights to conduct wetland replacement/mitigation on each site:

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

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

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

Applicant or Representative: Title:

Signature: Date:
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I hereby certify that this report, with the exception of the sections listed below, was prepared by me or
under my direct supervision and that I am a duly Licensed Professional Geologist under the laws of the
state of Minnesota.

12/7/2017

Tina Pint, PG Date

PG #: 46154

I hereby certify that portions of this report were prepared by me or under my direct supervision and
that I am a duly Licensed Professional Engineer under the laws of the state of Minnesota, specifically
the preliminary design of Mine Water Management Systems in Sections 2.1, 2.1.1, 2.1.3, 2.1.4, and 2.1.5
of this report.

12/7/2017

Nancy Dent Johnson, P.E. Date

PE #: 22740

I hereby certify that portions of this report were prepared by me or under my direct supervision and
that I am a duly Licensed Professional Engineer under the laws of the state of Minnesota, specifically
the preliminary design of the mine water pumping stations in Sections 2.1.6, 2.1.7, 4.1.1, and 4.1.2 of

this report.

12/7/2017

Bryan T. Oakley, P.E. Date

PE #: 24480
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I hereby certify that portions of this report were prepared by me or under my direct supervision and
that I am a duly Licensed Professional Engineer under the laws of the state of Minnesota, specifically
the preliminary design of the mine water pipelines and Sewage Management Systems in Sections 2.1.8,

23,413,414,415,4.16, and 4.4.1 of this report.

12/7/2017

Jon Minne, P.E. Date

PE #: 25080

I hereby certify that portions of this report were prepared by me or under my direct supervision and
that I am a duly Licensed Professional Engineer under the laws of the state of Minnesota, specifically
the preliminary design of the Mine Site Stormwater Management Systems in Sections 2.2, 4.2, and 4.4.2

of this report.

12/7/2017

Paul T. Swenson, P.E. Date

PE #: 20533
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Acronyms, Abbreviations, and Units

Acronym Stands For
AWMP Adaptive Water Management Plan
BMPs best management practice
cfs cubic feet per second
CPS Central Pumping Station
CRE Contingency Reclamation Estimate
fps feet per second
FSP Field Sampling Plan
FTB Flotation Tailings Basin
HCEQ High Concentration Equalization Basin
HDPE high-density polyethylene
HRC haul road central
HRE haul road east
HRN haul road north
HRW haul road west
LCEQ Low Concentration Equalization Basins 1 and 2
LCRS leak collection and recovery system
DNR Minnesota Department of Natural Resources
mg/L milligram per liter
mi? sqguare mile
mm millimeter
MPCA Minnesota Pollution Control Agency
MPP Mine to Plant Pipelines
MSFMF Mine Site Fueling and Maintenance Facility
MSHA Mine Safety and Health Administration
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Acronym Stands For
N/A not applicable
NPDES National Pollutant Discharge Elimination System
No. Number
NWL normal water level
OSLA Overburden Storage and Laydown Area
OSP Ore Surge Pile
PRB Permeable Reactive Barrier
PTM Permit to Mine
MW- Mine water (prefix)
QAPP Quality Assurance Project Plan
RTH Rail Transfer Hopper
S Mine water sump (prefix)
SAP Sampling and Analysis Plan
SCS Soil Conservation Service
SDS State Disposal System
SOP Standard Operating Procedure
SPCC Spill Prevention Control and Countermeasures
SWPPP Stormwater Pollution Prevention Plan
TSS total suspended solids
USGS United States Geological Survey
WWTS Waste Water Treatment System
XP-SWMM Software package used to model stormwater, sanitary water, and river systems
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1.0 Introduction

This document presents the Water Management Plan - Mine for Poly Met Mining, Inc.’s
(PolyMet’s) NorthMet Project (Project) and describes the management of mine water (note
this was formerly referred to as “process water” throughout the environmental review
process and “mine drainage” during part of the permitting process) and stormwater at the
Mine Site. It includes design of mine water, stormwater, and sewage infrastructure associated
with the Mine Site, operating plans, water quality and quantity monitoring plans, reporting
requirements, and adaptive management approaches. Information from this report is included
in the Minnesota Department of Natural Resources (DNR) Permit to Mine (PTM) application
and Consolidated Water Appropriation Permit application and Minnesota Pollution Control
Agency (MPCA) National Pollutant Discharge Elimination System (NPDES) / State Disposal
System (SDS) Permit application. This and other Management Plans have evolved through
the environmental review and permitting phases of the Project.

In addition to the management of water at the Mine Site, this document also briefly
references the quantity of water that the Project will remove from the upper reaches of the
Partridge River and the quantity of water that will be discharged from the Mine Site in
postclosure maintenance, as modeled in the Water Modeling Data Package Volume 1 — Mine
Site (Reference (1)).

Several other Management Plans contain information that relates to the water management at
the Mine Site. The NorthMet Project Rock and Overburden Management Plan (ROMP,
Reference (2)) includes design details for stockpile drainage containment/liner systems. The
NorthMet Project Adaptive Water Management Plan (AWMP, Reference (3)) contains
details of adaptive engineering controls (Waste Water Treatment System (WWTS) and
Category 1 Waste Rock Stockpile cover) to support compliance with applicable water quality
standards at appropriate evaluation points.

Note that some terminology associated with the WWTS has changed since the environmental
review process. Changes are associated with the relocation of the mine water treatment trains
that were previously at the Mine Site Waste Water Treatment Facility (WWTF) to the Plant
Site WWTS, and the relocation of the Mine Site equalization basins, Central Pumping
Station, and Construction Mine Water Basin south of Dunka Road. To aid review of
documents prepared for the Final Environmental Impact Statement (FEIS) which are
referenced in this plan, Attachment A explains the WWTS terminology changes.

1.1 Objective and Overview

The objective of the Water Management Plan - Mine is to describe a safe and reliable system for
managing the water at the Mine Site in a manner that results in compliance with applicable
surface water and groundwater quality standards at appropriate Mine Site compliance points and
is in accordance with conditions of Project NPDES/SDS Permits and Water Appropriation
Permits.
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As background to this water management plan, an understanding of the overall mine plan is
necessary. Ore will be mined from the East Pit from Mine Years 1 to 11 and from the West Pit
from Mine Years 2 to 11. During that period, the more potentially reactive waste rock (Category
2/3 and 4 waste rock) will be placed in temporary stockpiles, and the least potentially reactive
waste rock (Category 1 waste rock) will be placed in a permanent stockpile. Ore will be mined
from the West and Central Pits from Mine Years 11 to 16. As mining of the Central Pit
progresses, it will be joined to the East Pit, and the combined pit (after Mine Year 13) will be
referred to as the East Pit. From Mine Years 17 to 20, ore will be mined only from the West Pit.
Beginning in Mine Year 11, after mining is completed in the East Pit, waste rock mined from the
West and Central Pits will be placed directly in the East Pit. The waste rock in the temporary
stockpiles will be relocated to the East Pit beginning in Mine Year 11. As the least potentially
reactive waste rock (Category 1 waste rock) is mined, it will be placed in the permanent
stockpile or the East Pit after Mine Year 11. As the East Pit is backfilled, water will be pumped
to the pit from the WWTS and the Overburden Storage and Laydown Area to submerge the
backfilled rock. By the end of operations (Mine Year 20), the East and Central Pits will be
backfilled with waste rock mined from the West and Central Pits, waste rock and overburden
from the temporary stockpiles, and water, resulting in permanent subaqueous disposal of these
materials.

1.2 Qutline
The outline of this document is:

Section 1.0  Introduction, objective and overview, and description of the Mine Site baseline
data and existing conditions

Section 2.0  Description of the design of the mine water management systems and
stormwater management infrastructure at the Mine Site

Section 3.0  Description of key outcomes of the design, including quantity of water
pumped to the FTB, WWTS, or East Pit and estimated water quality

Section 4.0  Description of operational water management plans for mine water,
stormwater, spills, and overflows

Section 5.0  Description of proposed water quantity and quality monitoring, including mine
water internal to the Project, stormwater from the Mine Site, external
groundwater, and external surface water. The specifics of monitoring,
including specific locations, nomenclature, frequency, and parameters will be
finalized upon completion of the NPDES/SDS and Water Appropriation
permitting processes.

Section 6.0  Description of monthly and annual reporting requirements including
comparison to modeled outcomes and compliance, adaptive management
plans, and available mitigations
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Because this document has evolved through the environmental review and permitting
(NPDES/SDS, Water Appropriation, and PTM) phases of the Project, a Revision History is
included at the end of the document.

1.3 Baseline Data

Section 4 of Reference (1) describes the baseline climate, land use, geology, surface water,
and groundwater data used in water quantity and quality modeling at the Mine Site. This
section provides a summary of the baseline surface water and groundwater data from
Reference (1).

1.3.1 Surface Water Baseline Data

As described in Section 4.4 of Reference (1), the Mine Site is located within the Partridge
River watershed, approximately 17 river miles upstream of Colby Lake (Large Figure 1).
Above Colby Lake, the Partridge River watershed covers approximately 103 square miles.
Tributaries to the Partridge River above Colby Lake and downstream of the Mine Site and
Transportation and Utility Corridors include an Unnamed Creek downstream of the future
West Pit Overflow, Wetlegs Creek, Longnose Creek, and Wyman Creek. Colvin Creek and
the south branch of the Partridge River are also tributaries to the Partridge River; however,
these streams will not be directly or indirectly impacted by the Project.

Daily flow data is available for the Partridge River from the U.S. Geological Survey (USGS)
gaging station 04015475 — Partridge River above Colby Lake at Hoyt Lakes, Minnesota,
from water years 1978 through 1987. During this period, hydrology was affected by the
periodic and variable dewatering of the Peter Mitchell Pits located at the headwaters of the
Partridge River. The hydrology data has been validated and adjusted for use on this Project,
as described in Reference (1).

Recent (2011-present) daily flow data near the Mine Site is available from DNR gage
H03155002, located on the Partridge River at the Dunka Road crossing (surface water
monitoring station PM-3/SW003). This data is not directly comparable to the USGS gaging
station 04015475 data due to the large difference in tributary watershed size and location. Based
on its location, the DNR gage H03155002 is more heavily influenced by Peter Mitchell Pit
dewatering than the USGS gaging station 04015475.

Several locations within the Partridge River watershed have been monitored for water quality
beginning in 2004. These locations are shown in Large Figure 1 and include seven
monitoring stations on the Partridge River above Colby Lake, two locations along Wyman
Creek, three locations along tributaries to the Partridge River, and four locations in Colby
Lake and Whitewater Reservoir. The results of baseline monitoring of the Partridge River,
upstream of Colby Lake, and select tributaries from 2004 to 2013 is presented in

Large Table 11 of Reference (1). Baseline monitoring data from water collected in Colby
Lake and Whitewater Reservoir is presented in Large Table 10 of Reference (1). The
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frequency and extent (i.e., number of constituents) of monitoring varies by location.
Monitoring conducted from 2004 through 2008 generally includes a wider list of constituents
to characterize the baseline conditions within the watershed. Monitoring from 2008 through
2011 generally focused on a smaller list of constituents and locations to resolve specific
issues (e.g., ratio of dissolved to total aluminum, inadequate thallium detection limits) with
the data. More comprehensive baseline monitoring at select locations along the Partridge
River and its tributaries was resumed in 2012 with a wider list of constituents.

1.3.2 Groundwater Baseline Data

As described in Sections 4.3 and 4.4 of Reference (1), baseflow in the Partridge River near
the Mine Site can be considered a proxy for overall discharge through the surficial aquifer at
the Mine Site because the river represents the primary sink for shallow groundwater flow. In
the Mine Site area, the average 30-day low flow (considered a proxy for baseflow) in the
Partridge River is estimated to be 3.8 cubic feet per second (cfs), corresponding to a
contributing watershed area of approximately 95 square miles (mi2), which represents an
estimated aquifer yield of 0.04 cfs/mi2, or 0.55 inches per year.

Based on groundwater elevations at the Mine Site surficial aquifer monitoring wells
(Reference (1)) and estimated Partridge River elevations downgradient of the wells, the
average hydraulic gradient across the area is on the order of 0.01. Using the approximate
geometric mean of the hydraulic conductivity estimates from slug tests completed at the
Mine Site (0.3 feet/day; Reference (4)) and assuming a porosity of 0.3, a representative
groundwater velocity in the unconsolidated aquifer at the Mine Site is approximately 0.01
feet/day. Locally, actual velocities likely range over several orders of magnitude, depending
on the gradient and hydraulic conductivity of the aquifer material present.

As described in Section 4.3 of Reference (1), there are 33 existing monitoring wells at the
Mine Site, including:

o 24 wells located in the surficial deposits (identified on Large Figure 2 with the prefix
‘GMW"))

e 5 wells within the upper 100 feet of bedrock (identified on Large Figure 2 with the
prefix “OB”)

e 4 wells in bedrock at depths ranging from 485 to 610 feet below grade (identified on
Large Figure 2 with the prefix “P”)

The locations of these wells are shown on Large Figure 2. Three of the monitoring wells in
the surficial deposits were installed in 2005 and have been sampled intermittently since
installation. The additional 21 wells in the surficial deposits were installed between October
2011 and February 2012. A monthly groundwater sampling program of these surficial
monitoring wells was initiated in November 2011 and continued through August 2012.
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Quarterly (excluding first quarter) sampling has been conducted since October 2012. The
five monitoring wells within the upper 100 feet of the bedrock have each been sampled
intermittently since installation in 2006 until 2010 and annually starting in 2010. The four
larger diameter deep bedrock wells were installed in 2006 and have been sampled during
aquifer testing in 2006 and 2007. Groundwater monitoring data from the monitoring wells in
the surficial deposits and bedrock wells are summarized in Large Table 3 through

Large Table 6 in Reference (1).

1.4 Existing Conditions

Existing subwatersheds at and near the Mine Site are shown on Large Figure 3. Under
existing conditions, runoff from the northernmost area of the Mine Site generally drains
north into the One Hundred Mile Swamp and associated wetlands along the Partridge River.
These wetlands form the headwaters of the Partridge River, which meanders around the east
end of the Mine Site before turning southwest. Runoff from the majority of the Mine Site
naturally drains to the south through culverts under Dunka Road and the adjacent rail line,
into the Partridge River downstream of the Dunka Road crossing.

In addition to subwatershed boundaries, Large Figure 3 shows the 100-year flood levels and
average water levels at selected locations along the Partridge River. The flood boundary was
developed for the 24-hour storm event, which was the critical event for the Partridge River.
The 100-year, 10-day snowmelt event was previously modeled to evaluate the peak flows in
the Partridge River, but the 24-hour storm event produced higher flows and flood levels due
to the quick runoff delivery in the upper watershed.

As shown by these flood levels, the Partridge River is very flat in the upstream reach in the
vicinity of the One Hundred Mile Swamp; however, there is still an increase of over 10 feet
in normal and flood water levels through the wetland from the east end of the Mine Site to
the west end. Between the headwaters and Dunka Road, the Partridge River has a maximum
slope of approximately 0.6%. The flood levels downstream of Dunka Road are more than

20 feet lower than most of the adjacent Mine Site perimeter ground elevations. There is very
little risk from Partridge River flooding on the east and south sides of the Mine Site.

The increase in flood elevation from the 100-year event to the 500-year event on the
Partridge River is relatively minor, varying from 0.1 to 0.5 feet on the north and east sides of
the Mine Site to 1.0 foot upstream of the railroad crossing in the southeast corner of the Mine
Site.
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2.0 Mine Water and Stormwater Management Systems Design

The water at the Mine Site will be managed by keeping the stormwater separate from the
mine water through a system of ditches, dikes, and ponds. Each of these terms is defined
specifically for this Project, as follows:

Stormwater is the result of precipitation and runoff that has contacted natural,
stabilized, or reclaimed surfaces and has not been exposed to mining activities. The
term stormwater includes non-contact stormwater, construction stormwater?, and
industrial stormwater? and is expected to meet the requirements of the NPDES/SDS
permits for the Project prior to being discharged off-site.

Mine water includes precipitation, runoff, and collected groundwater (pit dewatering
water) that has contacted surfaces disturbed by mining activities, such as drainage
collected on stockpile liners, pit dewatering, and runoff contacting ore, waste rock,
and Mine Site haul road surfaces. Runoff from the Overburden Storage and Laydown
Area (OSLA) and saturated mineral overburden will also be managed as construction
mine water, a subset of mine water.

Construction water will be managed as either mine water or stormwater depending on its
anticipated water quality, using the following guidelines:

runoff from construction areas with no excavation will be managed as construction
stormwater

runoff and groundwater from construction areas where 75% or more of the exposed
material is saturated mineral overburden (i.e., dewatering) will be managed as
construction mine water

runoff and groundwater from construction areas with less than 75% of the exposed
material being saturated mineral overburden (i.e., dewatering) will be managed as
construction stormwater

These guidelines for water management were based on results from the Mine Site overburden
characterization work for the Project. Construction excavations are short-term, temporary
phases of the Project. Therefore, these water management guidelines are distinct from the
management practices for the different types of overburden during operations (see Section
2.2.4 of the Rock and Overburden Management Plan (Reference (2)). However, if an
excavation is open for an extended period of time, dewatered saturated mineral overburden
will have the potential to oxidize, which could result in washdown of the oxidized

! Stormwater associated with construction activities, as defined in Minnesota Rules, part 7090.0080, subpart 4
2 Stormwater associated with industrial activities, as defined in Minnesota Rules, part 7090.0080, subpart 6
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constituents affecting the water quality within the excavation. These water management
guidelines have been developed to be conservative (i.e., protective) in managing water
potentially impacted by dewatered saturated mineral overburden as construction mine water.

Construction stormwater will be managed in accordance with the requirements of the
Minnesota NPDES/SDS Construction Stormwater General Permit. This will include controls
and best management practices (BMPs), including erosion and sediment control measures,
construction water management control measures, dust control measures, and construction
site restoration practices. Prior to the start of each phase of construction activities, these
management measures will be incorporated into a Construction Stormwater Pollution
Prevention Plan (SWPPP) based on detailed construction plans and in accordance with
Construction Stormwater General Permit requirements. Construction mine water will be
collected in temporary sumps or in the excavation and pumped to the Construction Mine
Water Basin at the Equalization Basin Area.

Two examples of how these guidelines would be used is as follows:

e If a 10-foot excavation of the mine water pond is needed, consisting of 2.5 feet (25%)
of unsaturated mineral overburden and 7.5 feet (75%) of saturated mineral
overburden, the excavation water would be handled as construction mine water.

e If an 8.5-foot excavation of a stockpile foundation includes 6.5 feet (76%) of
unsaturated mineral overburden and 2 feet (24%) of saturated mineral overburden, the
excavation water would be handled as construction stormwater.

The mine water system including sumps, ponds, and the piping network for Mine Years 1,
11, and 20 are shown on Large Figure 4 to Large Figure 6. The stormwater system including
dikes, ditches, culverts, and sedimentation ponds for Mine Years 1, 11, and 20 are shown on
Large Figure 7 to Large Figure 9.
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2.1 Mine Water

Mine water includes precipitation, runoff®, and groundwater that has contacted surfaces
disturbed by mining activities, such as drainage collected from stockpile liners, pit
dewatering, and runoff contacting ore, waste rock, and Mine Site haul roads. This water may
not meet water quality discharge limits for metals or other constituents and as a result, may
require treatment. Mine water requiring treatment will be pumped to the Equalization Basin
Area* where it will be pumped through either the High Concentration Mine Water Pipeline or
the Low Concentration Mine Water Pipeline to the WWTS. Mine water that does not require
treatment besides settling for total suspended solids (construction mine water and OSLA
runoff) will be pumped to the Construction Mine Water Basin at the Equalization Basin Area
where settling will occur and it will be pumped through the Construction Mine Water
Pipeline to the FTB for use as plant make-up water or to the East or Central Pit for flooding
in later years. These three pipelines (the Low Concentration Mine Water Pipeline, High
Concentration Mine Water Pipeline, and Construction Mine Water Pipeline) are collectively
referred to as the Mine to Plant Pipelines (MPP). Mine water will be intercepted throughout
the Mine Site by ditches, dikes, and stockpile foundation liners/containment system to keep it
separate from the stormwater collection and conveyance systems. Design drawings and flow
diagrams of the mechanical infrastructure, which include the MPP and mine water systems,
are provided in Attachment B.

Drawing ME-003 of the Mechanical Infrastructure Permit Application Support Drawings
(Attachment B) provides a flow diagram of the mine water collection and conveyance system
from each source to the Equalization Basin Area, and then to the FTB or WWTS at the Plant
Site, or to the East Pit. Mine water sources include mine pits, waste rock and ore stockpiles,
the OSLA, and other mine infrastructure such as haul roads and the Rail Transfer Hopper
(RTH).

There are three types of stockpiles that will generate mine water:
e overburden stockpiles in the OSLA

e waste rock stockpiles (Category 1, 2/3, and 4)

3 Runoff is defined in this document as the total volume of stormwater or mine water that collects above ground.
According to this definition, runoff from active stockpiles is mine water and runoff from reclaimed stockpiles is
stormwater. Runoff from active stockpiles includes the total yield from surface runoff, liner drainage, and leakage
through the liner. Runoff from reclaimed stockpiles includes flows from the top of the cover and interflow that
infiltrates into the cover and exits the stockpile without contacting the waste rock.

4 The Equalization Basin Area is the pond area at the Mine Site (south of Dunka Road) that contains the High
Concentration Equalization Basin, the Low Concentration Equalization Basins 1 and 2, the Construction Mine
Water Basin, the Central Pumping Station, and the Construction Mine Water Pumping Station.
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e the Ore Surge Pile (OSP)

Precipitation coming in contact with each of these stockpiles will be managed as mine water
until the stockpiles are reclaimed. Runoff from the OSLA will be considered mine water due
to the concern regarding peat drainage potentially containing elevated levels of mercury. The
Category 1 Waste Rock Stockpile is the only permanent stockpile and will be reclaimed.
Once reclaimed, surface runoff from the Category 1 Waste Rock Stockpile will be managed
as stormwater. The Category 2/3 and 4 Waste Rock Stockpiles are temporary, and the
footprints will be reclaimed after the material is relocated to the mined-out East Pit for
subaqueous disposal and the liner systems are removed. The ore in the OSP will be removed
by the end of Mine Year 20, at which time the liner will be removed and the footprint will be
reclaimed.

Incremental reclamation of the Category 1 Waste Rock Stockpile is planned beginning in
Mine Year 14. The timing of cover placement will have a large impact on the water flows.
The total flow from the reclaimed stockpile will include:

e Infiltration through the cover that drains through the waste rock and is stored in the
stockpile. This mine water will not report to any collection system.

e Infiltration through the cover that drains through the waste rock and is collected by
the groundwater containment system and routed to the WWTS. Design of the
groundwater containment system is provided in Section 2.1.2 of Reference (2).

e Infiltration through the cover that drains through the waste rock, bypasses the
containment system, and flows via groundwater to the pits for collection as mine
water during operations or to the West Pit lake or backfilled East Pit during
reclamation, closure, and postclosure maintenance. Modeling and capture efficiency
of the groundwater containment system is provided in Section 2.1.2.2 and 2.1.2.3 of
Reference (2).

e Infiltration through the cover that drains through the waste rock, bypasses the
groundwater containment system, and is not captured in the groundwater containment
system or the pits. Modeling and capture efficiency of the groundwater containment
system is provided in Section 2.1.2.2 and 2.1.2.3 of Reference (2).

e Surface runoff from the stockpile cover (stormwater) that will be collected by the
stormwater ditch surrounding the stockpile and routed through sedimentation ponds
prior to off-site discharge or routed to the West Pit lake during reclamation.

2.1.1 Design Criteria for the Mine Water Systems

Design criteria for the mine water components are provided in Table 2-1 with preliminary
sizing of the components listed on Drawing ME-004 of Mechanical Infrastructure Drawings
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in Attachment B. Mine water system components at the Mine Site have been designed to
route mine water by gravity flow to sumps or mine water ponds that are designed to contain
water from a component-specific “design event”. The design event chosen for each
component was based on the expected quality of water handled by the component and the
overflow potential of the component. This allows matching the level of protection applied to
the component to the expected water quality handled by the component and the potential for
overflows by choosing larger design events as necessary.

The mine water infrastructure that was designed using the 10-year and 100-year, 24 hour
events assumed the Soil Conservation Service (SCS) Type Il storm events with rainfall
depths for the mine location obtained from Technical Paper No. 40 (TP-40; Reference (5)).
In 2013, the National Oceanic and Atmospheric Administration published Atlas 14, which
revised the rainfall/precipitation frequency estimates for design storms previously published
in 1961 by the U.S. Weather Bureau’s TP-40. The change in the 10-year and 100-year, 24
hour design storms were evaluated between TP-40 and Atlas 14, and it was found that Atlas
14 increased the amount of precipitation for these two frequency events. As a result, PolyMet
will update the precipitation amounts to reflect Atlas 14 during final design of the mine water
system. There may be minor modifications to portions of the mine water system described in
this section to reflect the increased capacity required for the Atlas 14 precipitation. The
design constraints will not be modified from those listed.

Water from the sumps and mine water ponds will be pumped to the Equalization Basin Area.
The Central Pumping Station (CPS) will pump water from the Equalization Basin Area
through the MPP to the WWTS or FTB at the Plant Site, or to the East or Central Pit during
pit flooding.

The following sections describe the design of the major components of the Mine Water
System, which includes the collection and conveyance of water from the pits, the waste rock
stockpiles, the OSLA, the OSP, and applicable construction areas.

Table 2-1 Design Criteria for Mine Water Infrastructure
Mine Water Overflow Pond
Infrastructure Draining Component Name® Design Event Design Event
groundwater .
containment system 100-year, 24- Not applicable

(N/A); overflow to

Category 1 Waste Rock Stockpile (Section 2.1.2 of
. mine pits

Reference (2)

S23-1, S23-2, S23-3,;
MW-S23-1,

hour

100-year, 24-hour

Category 2/3 Waste Rock |
ess sump

Sump: 10-year,

: - (&)

Stockpile MW-S23-3 24-hour capacity®
Sumo: 10-vear 100-year, 24-hour

Category 4 Waste Rock Stockpile S4; MW-S4 Zglhou)rlz ' less sump

capacity®
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Infrastructure Draining

Mine Water
Component Name®

Design Event

Overflow Pond
Design Event

Sump: 10-year,

100-year, 24-hour

within 30 days)

Ore Surge Pile SOSP; MW-SOSP 24-hour® less Sl_ng
capacity
: Pond: 100-year,
Rail Transfer Hopper MW-RTH 24-hour(2¥(3) N/A
MW-HRE, MW-HRN, Pond: 100-year,
Haul Roads MW-HRC, MW-HRW 24-hour® NIA
Overburden Storage and MW-OSLA 25—year,224- N/A
Laydown Area hour®
Annual snowmelt
Pit Pumps and Pipes Varies event (removal N/A
within 3 days)
Annual snowmelt
Other Pumps / Pipes Varies event (removal N/A

@

Mine water sumps are named with the prefix S followed by an abbreviation of the infrastructure the drainage is

coming from. Mine water ponds are named with the prefix MW followed by an abbreviation of the infrastructure the

drainage is coming from.

&)
®)

design storm volume.

2.1.2 Mine Site Water Balance

Mine water sumps and ponds include a safety factor in the form of freeboard (typically three feet) in addition to the

MW-RTH was sized based on available area with a larger pump capacity to meet the design storm volume.

The Project water balance can be found in Section 6.1 of Reference (1). The details include
quantification and breakdown of stormwater, groundwater, and mine water, including the
water balance associated with the stockpiles.

2.1.3 Pit Dewatering

The estimated average annual inflow rates and peak inflow rates for the three pits were
estimated using results of probabilistic modeling conducted for the FEIS (Reference (1)) and
for pit pre-stripping, engineering estimates were based on the area to be dewatered, the depth
to the water table, typical soil properties, and pumping duration. Estimated pumping rates
and quantities for pit dewatering are shown in Table 2-2 for estimated pit inflows and

Table 2-3 for maximum pumping rates, which take into account the associated pre-stripping
activities, as required for the Water Appropriation Permit application. Mine pit inflows will
be directed to sumps within the pits where the water will be collected and pumped to the
Equalization Basin Area. The mine pit pump capacities have been designed to minimize
delay to mining operations during the typical spring snowmelt event.
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Table 2-2 Mine Pit Inflows
Mine Year 1 Mine Year 11 Mine Year 20
Inflows® Inflows®-(2 Inflows®
Average
Annual
(gallons
per 90th Average 90th Average 90th
Mine Inflow minute Percentile Annual Percentile | Annual Percentile
Pit Component [gpm]) (gpm) (gpm) (gpm) (gpm) (gpm)
Groundwater® 81 104 44 58
V‘é,eift Runoff Not Applicable 224 278 236 298
Total® 303 367 280 346
Groundwater 30 40 4.9 6.4
Cegittra' Runoff Not Applicable 7.2 8.9 68 81
Total® 37 47 73 86
Groundwater®-©®) 101 134 738 977 161 210
EF"j‘ift Runoff 114 144 124 153 217 258
Total® 205 252 863 1,096 378 448
(1) Source of data: Section 6.1 of Reference (1)

@

®)
4
®)

The Central Pit exists for only a portion of Mine Year 11; the values shown are for the latter third of the year when the pit
is operational. The East Pit begins to be backfilled in Mine Year 11, but backfilling does not significantly change the
natural inflows to the pit; the values shown are for the entire year.

Groundwater flows to the West and East Pits include seepage from the Category 1 Waste Rock Stockpile. See Section
2.1.2 of Reference (2).

Groundwater and runoff values do not sum to totals due to probabilistic model (i.e., high groundwater and high runoff
conditions do not necessarily occur simultaneously).

East Pit groundwater inflows are significantly higher than the West and Central Pit inflows due to its proximity to the
Virginia Formation. The hydraulic conductivity of the Virginia Formation is almost 3 orders of magnitude higher than the
Duluth Complex. The East Pit intersects the Virginia Formation, and the West and Central Pits do not.
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Table 2-3 Mine Pit Estimated Pumping Summary
Maximum Maximum Maximum Average
Maximum Monthly Annual Annual Annual
Daily Rate® Rate® Rate® Volume® Rate®
Mine Pit (gpm) (9pm) (gpm) (MG) (gpm)
East Pit 2,340® 1,900 1,900 1,000 200 - 800
Central Pit 1,300® 1,300 1,300 700 50 — 250
West Pit 2,640® 1,500 1,500 800 150 — 550
(1)  Maximum daily, monthly, and annual pumping rates from the mine pits occur in different time periods. Rates cannot be
summed.

(2) To be conservative, maximum annual rate is set equal to maximum monthly rate.

(3)  Maximum annual volume is calculated from the maximum annual rate, rounded up to the nearest 25 MG.

(4) Range of the average monthly P50 values, on an annual basis, over the years of the appropriation, plus any
appropriations associated with scheduled overburden stripping, rounded up to the nearest 50 gpm. This information is
provided for context.

(5)  Maximum daily rate based on the design pump capacity.

Water management within the pit will occur as part of mine development, with the pit floors
sloped toward collection sumps. The sumps will be excavated as part of mine operations.
Pumps in the sumps will either be submersible pumps or pumps on a raft floating in the
sump. These pumping systems could include one single large pump or several smaller
pumps, depending on an optimization analysis that will be done in final design. Hoses will
connect the pumps to pipes which may connect to additional pumps at the rim of the pits,
which will be determined in final design. The pipes will convey the water to the Equalization
Basin Area. The current alignment of the pit dewatering system is based on the future pit
development, thus minimizing the need to frequently move the pipes. In locations where a
pipe will intersect a road, the pipes will be placed inside a culvert or a larger pipe buried
under the road. Hoses may be used in some places, where design allows, providing
operational flexibility and simplicity.

Inflows to the pits include contributions from groundwater and runoff within the pit, which
includes direct precipitation. The size and location of the sumps and pumps will change as
the pits expand in size and depth, requiring periodic evaluation of the pumping system. Pump
capacities are based on peak annual flows from the snowmelt event, assuming a rapid spring
snowmelt (40% of the snowmelt occurring within one day). The pumping systems are
designed to handle groundwater inflows and the average annual runoff volumes from a
snowmelt event, removing approximately 100% of the groundwater inflows and 40% of the
annual snowmelt runoff (1.28 inches) within 3 days; the volume from this snowmelt event is
approximately equivalent to the runoff volume expected in the pits during the 5-year, 24-
hour storm event. The sumps are designed with capacity to hold the remaining volume from
this snowmelt runoff event.

In the event that a storm exceeds the sump and pump capacity, the lowest level of the pit will
be used to store the excess water, with mining operations relocated to higher levels or
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delayed until water levels are pumped down. During extreme storm events, pit dewatering
may temporarily be stopped to allow the Equalization Basin Area to handle the increased
volumes from other mine water facilities to minimize overflow of mine water sumps and
ponds across the Mine Site.

The pipes associated with these pumps are sized to maintain average velocities less than 5
feet per second to minimize friction losses and surge pressures (i.e., water hammer) in the
pipes. The pump sizes were evaluated for each Mine Year, because, as the pits deepen, larger
pumps will be needed to overcome the change in static head.

The number and size of pumps will be evaluated on a regular basis due to changes in head,
pumping distances, and availability of electrical power sources.

The preliminary pit sump, pump, and pipe sizes for pit dewatering are listed on Drawing ME-
004 of the Mechanical Infrastructure Drawings in Attachment B. Pipe configurations for pit
dewatering are shown on Drawings MW-001, MW-002, and ME-003 of this drawing set for
Mine Years 1 and 11 (Attachment B).

2.1.4 Stockpile Drainage

The design of the stockpile liner and underdrain system for the Category 2/3 and Category 4
waste rock stockpiles and the OSP, and the design of the Category 1 Stockpile Groundwater
Containment System are described in Section 2.1 of Reference (2). This section discusses the
evaluation of leakage through the liners, the collection of water on top of the liners, the
routing of the mine water away from the temporary stockpiles, and the containment system
for collection of drainage from the Category 1 Waste Rock Stockpile.

Table 2-4 presents the range of total annual mine drainage volumes and flow rates estimated
from the temporary stockpiles based on modeling results. These annual volumes assume that
mine drainage from the stockpiles will begin within the first year and that all mine drainage

is conveyed to the sumps.
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Table 2-4 Temporary Stockpile Drainage
Mine Year 1® Mine Year 11.@) Mine Year 201G
Average 90th Average 90th Average 90th
Annual Percentile Annual Percentile Annual Percentile
Inflow Inflow Inflow Inflow Inflow Inflow
Stockpile (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
Category 2/3
Waste Rock 44 53 120 140 9.9 12
Category 4 20 24 34 41 Not Applicable
Waste Rock
Ore Surge Pile 20 24 20 24 20 24

(1) Source of data: Section 6.1 of Reference (1)

(2) The Category 4 Waste Rock Stockpile exists through the first half of Mine Year 11; the stockpile is removed in the
latter half of the year.

(3) All mass is removed from the Category 2/3 Waste Rock Stockpile by the end of Mine Year 19. The Mine Year 20
values represent the water collected on the liner as it is being removed and the stockpile is being reclaimed.

2.1.41 Temporary Stockpile Drainage Collection Systems

As described in Section 2.1.3 of Reference (2), the temporary stockpiles, which include the
Category 2/3 and 4 Waste Rock Stockpiles and the OSP, will have stockpile liner drainage
systems that will flow by gravity to mine water sumps and overflow ponds. In areas where
elevated groundwater is encountered at or near the liner grades, they will also have
foundation underdrain systems to alleviate excess pore water pressure that may subsequently
develop in foundation soils as load is placed during stockpile development. If underdrains
are needed, the water collected will flow by gravity to underdrain sumps. Water collected in
the stockpile underdrain sumps is expected to be the same as groundwater quality. If the
underdrains are needed, resultant water quality will be monitored as part of the groundwater
performance monitoring program (see Section 5.1).

Any water collected in the underdrain sumps will be pumped to the mine water sumps, and
the water will be pumped from the mine water sumps to the Equalization Basin Area. From
the Equalization Basin Area, the water will be pumped to the WWTS for treatment via the

MPP.

This section describes the design of the stockpile sumps and the overflow ponds that collect
the water from the temporary stockpile liner system. See Section 2.1.3 of Reference (2) for
design of the foundation underdrain sumps.



- _ NorthMet Project
- Date: December 2017 Water Management Plan - Mine

2.1.4.1.1 Temporary Stockpile Overliner Sump and Overflow Pond Design

Mine water sumps will be located along the perimeter of the temporary stockpiles to collect
stockpile drainage, as shown in Large Figure 4 to Large Figure 6. The number of mine water
sumps associated with each stockpile depends on the stockpile foundation design, as follows:

e The Category 2/3 Waste Rock Stockpile will have 3 sumps, S23-1, S23-2, and S23-3,
located on the south side of the stockpile, between the stockpile and Dunka Road.
Overflow mine water ponds include MW-S23-1, which provides overflow capacity
for S23-1 and S23-2, and MW-S23-3, which provides overflow capacity for S23-3.

e The Category 4 Waste Rock Stockpile will have one sump, S4, located on the south
side of the stockpile, with one overflow pond MW-54.

e The OSP will have one sump, SOSP, located on the southwest side of the OSP, with
one overflow pond MW-SOSP.

The sumps will be designed to contain mine water from active stockpiles during a 10-year, 24-
hour rainfall event with the flood level below the stockpile liner discharge pipe elevation. To
minimize uncontrolled overflows from the sumps, the volume generated by the 100-year 24-hour
storm event in excess of the sump capacity will flow by gravity to overflow ponds adjacent to
each sump. Dikes will be constructed around the perimeter of each sump and pond with a
combined capacity for the 100-year, 24-hour mine water yield plus a safety factor in the form of
freeboard (typically three feet). Further discussion of overflows is included in Section 4.4.
Preliminary sump and pond footprints for the temporary stockpiles are listed in Table 2-5. The
temporary stockpile overliner sumps have been designed with access for maintenance and
cleanout, as needed. Frequency of cleanout will be based on annual inspection of the depth of
sediment at the pump location (lowest point in each sump).

The temporary stockpile mine water sumps will be constructed with a double composite liner
system consisting of an upper high-density polyethylene (HDPE) primary liner underlain by a
geonet leak collection and recovery system (LCRS) which is underlain by a secondary HDPE
liner that overlies a one-foot thick soil liner as shown in Detail 2 of Drawing MW-014
(Attachment B) or a composite liner (without LCRS) but using leak location liner for equivalent
protection. Overflow ponds will be constructed with a single liner system overlying a one-foot
thick soil liner as shown on Detail 1 of Drawing MW-014 in Attachment B. of the Mechanical
Infrastructure Drawings. Temporary stockpile mine water sumps and ponds are designed with an
average depth between 6 and 12 feet depending on the depth to bedrock, depth to groundwater,
and stockpile outlet pipe elevation. Drawings MW-003 to MW-007 in Attachment B show the
layout of each of these sumps and associated overflow ponds.

The sump and pond dikes and slopes will be vegetated or riprapped to limit erosion. The design
will be finalized once the foundation grading design is completed and the liner elevation is
established, and maximum sump and pond elevations can be established. This will be dependent
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on site-specific investigations of depth to bedrock and depth to groundwater. The design
elevations will allow runoff from the temporary stockpiles to be conveyed by gravity into the
sumps with gravity overflow into the overflow ponds. The outlet for both the sumps and ponds
will be a pump and piping system to convey this mine water to the Equalization Basin Area and

then to the WWTS via the MPP.

Table 2-5 Stockpile Sump and Pond Dimensions — Approximate
Sump/Pond Required Capacity | Design Volume
Stockpile Name Area (acres) (acre-feet) (acre-feet)®
S23-1 2.4 14.9 14.9
$23-2 25 11.9 12.0
Category 2/3
Waste Rock S23-3 15 6.6 6.6
MW-S23-1 4.3 21.4 21.5
MW-S23-3 15 53 5.3
Category 4 Waste S4 2.5 10.1 125
Rock MW-S4 2.0 8.1 9.9
SOSP 2.1 8.5 8.7
Ore Surge Pile
MW-SOSP 1.6 4.8 5.3

(1) The design volume does not account for the freeboard (typically three feet) planned as part of the design.

2.1.4.1.2 Ore Surge Pile (OSP) Sump and Sump Liner

The temporary OSP is different from the temporary waste rock stockpiles because it will likely
have periods with very little material on the liner throughout the mine operations. Due to the
potential for small quantities of material to be on the liner of the OSP, the sump SOSP has been
designed with more overall capacity than the temporary waste rock stockpile sumps. This was
achieved by increasing the yield coefficients used in sizing the sumps to 100% of precipitation
for the OSP in order to reflect the potential for these periods of small quantities of cover
material, which will increase the quantity and timing of runoff within the footprint. This sump
was designed to contain the entire precipitation volume from an open liner during the 10-year
24-hour event. The combined capacity of the sump and overflow pond MW-SOSP will contain
the 100-year 24-hour precipitation volume. The OSP sump has been designed with access for
maintenance and cleanout, as needed. Frequency of cleanout will be based on annual inspection
of the depth of sediment at the pump location (lowest point in each sump).

2.1.4.1.3 Construction of Lined Sumps and Ponds

In general, sumps and overflow ponds will be excavated below the natural ground, designed to
optimize the pond bottom with the expected groundwater and bedrock while draining the
stockpile liners by gravity. Construction of a lined sump or pond requires adequate foundation
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drainage to prevent excessive pore pressure from developing under the liner. Due to the
difference in elevation between the elevated groundwater and high bedrock outcrops in this area
and low elevation of the overliner discharge pipes from the stockpiles, the lined sumps and
overflow ponds may have to be designed with the pond bottom below the groundwater level.
Additional geotechnical and hydrologic investigation is needed to determine the actual depth of
groundwater and bedrock in these locations prior to final design. If the sumps and ponds must be
constructed with the pond bottom below the groundwater level, the following options will be
evaluated to prevent excessive pore pressures from building up below the liners:

e The stockpile underdrain sumps could be extended below the sump and pond bottom
to allow for pumping to maintain dry foundations. The advantage of this is that it
would minimize the number of pumps on-site; however, the disadvantage is that it
would increase the amount of water pumped and managed.

e A separate underdrain system could be installed below the sump and pond bottom to
allow for pumping to maintain dry foundations. The advantage of this is that it is
separate from the stockpile underdrain system and could potentially be discharged
off-site (clean groundwater); however, this would increase the number of pumps
required, increasing capital and maintenance costs.

e Aclay liner could be used instead of the geomembrane liners. The advantage of this
would be that an underdrain system with a separate pump and piping system would
not be needed below the sumps and ponds; however, use of a clay liner would
increase the amount of water pumped due to increased leakage rates into the sump and
pond to maintain inward drainage to prevent leakage out of the sumps and ponds to
groundwater. The disadvantage of this is that it would increase the amount of mine
water pumped from the sumps and ponds.

e The ballast, or weight on top of the liner, in the sump and pond could be increased to
counteract the buoyancy forces of groundwater. The advantage of this option is that
there would be no additional pumping or piping systems required and no extra water
to manage and treat. However, the ballast used to hold down the liner would reduce
the capacity of the sumps/ponds, so increased volumes and potentially larger sump
and pond footprints would be required.

These options will be evaluated after the additional geotechnical and hydrologic investigation are
performed, which will provide more precise information on the actual depths to bedrock and the
water table.

2.1.4.2  Category 1 Stockpile Groundwater Containment System

A groundwater containment system will be constructed to capture stockpile drainage from below
the Category 1 Waste Rock Stockpile and convey this water to sumps for collection and pumping
to the Equalization Basin Area and then to the WWTS via the MPP. Drainage through the
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stockpile is significantly reduced once portions of the stockpile are reclaimed. See Section 2.1.2
of Reference (2) for more details of this design.

2.1.5 Mine Water Ponds for Other Infrastructure

Mine water ponds provide storage for gravity flow of mine water volumes during large rainfall

or snowmelt events and during short power outages. Apart from the temporary stockpile ponds,
there will be six other mine water ponds constructed at the Mine Site, as shown on

Large Figure 4 to Large Figure 6 and Drawings MW-001 and MW-002 in Attachment B. These
include:

e MW-OSLA, the OSLA pond, will collect runoff from the OSLA

e MW-HRE, MW-HRW, MW-HRN, and MW-HRC, the haul road ponds, will collect
mine water from the haul roads

e MW-RTH, the RTH pond, will collect mine water from the RTH

The mine water ponds for the haul roads and RTH are designed to contain runoff volumes from
the 100-year, 24-hour storm. The mine water pond for the OSLA is designed to handle the 25-
year, 24-hour storm. Preliminary sizing for the mine water ponds is listed in Table 2-6. The mine
water ponds will have the added benefit of reducing TSS, which will limit the amount of
sediment in the pumping and piping system. These mine water ponds have been designed with
access for maintenance and cleanout, as needed. Frequency of cleanout will be based on annual
inspection of the depth of sediment at the pump location (lowest point in each pond).

Table 2-6 Mine Water Pond Dimensions — Approximate
Required Design
Sump/Pond Area Capacity Volume
Infrastructure Name (acres) (acre-feet) (acre-feet)
Overburden Storage |y 551 A 7.10 10.7 14,50
and Laydown Area
MW-HRE 2.2 10.7 10.7
MW-HRN 14 4.4 4.6
Haul Road
MW-HRC 1.7 6.1 6.9
MW-HRW 1.7 3.7 4.0
Rail Transfer Hopper MW-RTH® 0.4 0.7 0.7

(1) MW-OSLA was oversized to allow for storage of peat within the pond, as described in Section 2.1.5.1.
(2) MW-RTH was sized based on available area with a larger pump capacity to meet the design storm
volume.
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Table 2-7 presents the range of annual average and 90th percentile flow rates for the ponds
associated with the OSLA, haul roads, and RTH, based on modeling results.

Table 2-7 Mine Water Pond Drainage
Mine Year 1 Mine Year 11 Mine Year 20
Average 90th Average 90th Average 90th
Annual | Percentile Annual Percentile | Annual Percentile
Inflow Inflow Inflow Inflow Inflow Inflow
Infrastructure (gpm) (gpm) (gpm) (gpm) (gpm) (gpm)
Overburden Storage
and Laydown Area® 54 6.6 5.4 6.6 5.4 6.6
Haul Roads® 53 67 53 67 53 67
Ore Surge Pile® 20 24 20 24 20 24

(1) Source of data: Section 6.1 of Reference (1)

(2) The OSLA footprint will be fully developed in Mine Year 1 and not reclaimed until after Mine Year 20.

(3) Haul roads were modeled at their largest extent; inflows represent maximum extent with no change over time.
(4) The Ore Surge Pile was modeled as fully developed in Mine Year 1 and not reclaimed until after Mine Year 20.

The liner systems for these mine water ponds have been chosen based on the quality of the water
that they will be collecting. The MW-RTH drainage is expected to be similar to that collected
from the OSP or Category 4 Waste Rock Stockpile; therefore it will be constructed with the same
liner as designed for the Category 4 Waste Rock Stockpile sumps, as described in

Section 2.1.4.1. The haul road mine water ponds will be constructed with a single HDPE
geomembrane over a one-foot thick soil liner, and the OSLA pond will be constructed without a
liner.

In general, ponds will be excavated below the natural ground level in the center of the ponds
with the perimeter of the ponds partially built up above the natural ground level to allow for
storage and containment, designed to optimize the bottom of the pond with the expected
groundwater and bedrock information. As described in Section 2.1.4, construction of a lined
pond requires adequate foundation drainage to prevent excessive pore pressure from developing
under the liner. The pond dikes and slopes will be vegetated or riprapped to limit erosion. The
pond dike design will be finalized once the foundation grading design is completed, the liner
elevation is established, and maximum pond elevations can be established. The pond elevations
will allow runoff from disturbed surfaces to be conveyed by gravity into the ponds. The outlet
for the haul road ponds and the RTH pond will 