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1.0 Introduction

This volume, Volume Il of the National Pollutant Discharge Elimination System (NPDES/ State Disposal

System SDS Permit Application (Application) for Poly Met Mining,l nc. s ( Pol yMet ) Nort hMet
(Project), focuses on the Mine Site. Refer to Section 2.0 of Volume | for discussion of the permitting

approach for this Application as it applies to the Mine Site.

Table 1-1 provides a high-level overview of the Mine Site.
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Table 1-1

Mine Site Summary

Mine Site Summary

Purpose

To provide a steady and reliable supply of ore to the Process Plant, to dispose of mine waste
(rock and overburden) in a manner that results in compliance with safety and environmental
regulations; and to manage associated water in a manner that results in compliance with
applicable water quality standards and applicable stormwater requirements at appropriate
compliance points.

Location

The Mine Site is located at the NorthMet copper -nickel-PGE deposit, approximately six miles
south of the city of Babbitt and eight miles east of the Project Plant Site (Large Figure 1).

Facility
description

The Mine Site will include the following Project features:
1 three mine pits (the East Pit, West Pit, and Central Pit)
1 ore handling facilities, including an Ore Surge Pile (OSP) and a Rail Transfer Hopper
(RTH)
1 Category 1, 2/3, and 4 Waste Rock Stockpiles and the OSP with engineered systems to
manage precipitation that will run off of or percolate through the stored waste rock
(such as liners, covers, and groundwater containment system)
M an Overburden Storage and Laydown Area (OSLA) to provide space to sort and store
unsaturated mineral overburden and peat used for construction and reclamation
1 mine water collection systems and an Equalization Basin Areao collect mine water
from the mine pits, the stockpiles, the ore handling facilities, OSLA, construction areas,
and the driving surface of haul roads
1 a Central Pumping Station (CPS)Construction Mine Water Pumping Station, and Mine
to Plant Pipelines (MPP) to transport mine water from the Mine Site to the Plant Site
stormwater management systems
1  supporting infrastructure (such as roads, electrical supply, rail connections, and the
Mine Site Fueling and Maintenance Facility)

=

Over the life of the mine, three mine pits wil | be developed: the East Pit, West Pit, and Central Pit.
The Central Pit will not exist until Mine Year 11, which is beyond the scope of this initial permit
application. During the period of initial permit coverage, ore will be mined from the East Pit
beginning in Mine Year 1® and from the West Pit beginning in Mine Year 2. During this period,
the more reactive waste rock will be placed in temporary stockpiles and the less reactive waste
rock will be placed in a permanent stockpile. The overall Mine Plan,i ncl udi ng t he
development and mining activities, is described in the NorthMet Project Mine Plan

(Réference (1)).

Mine water
management
and discharge

No direct discharge to the environment. Mine water (as defined in Table 1-2) will be collected at
the Mine Site and routed to the Waste Water Treatment System (WWT$via the MPP.
Construction mine water and OSLA runoff will be collected and routed to the Flotation Tailings
Basin (FTB) at the Plant Siteia the MPP or, after Mine Year 11, to the East and Central Pits for pit
flooding .

Sewage
management
and
infrastructure

No direct discharge to the environment. Sewage(as defined in Table 1-2) from the Mine Site will
be collected and transported to the Plant Site for tre atment at the Plant Site Sewage Treatment
System. Refer to Section 2.2 of Volume IV for discussion of the Plant Site Sewage Treatment
System.
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Mine Site Summary

Stormwater (as defined in Table 1-2):

Stormwater 9 will be separated from mine water and controlled through a system of ditches, dikes,

management and ponds; and

and discharge f  will discharge off-site either directly or after being routed through on -site
sedimentation ponds to reduce total suspended solids (TSS)

Estimated Initial infrastructure will be constructed during an estimated 18-24 month construction phase

commission and mining will commence in Mine Year 10,

Italicized terms are defined in Table 1-2.
(1) Mine Year 1will begin on the first day of production blasting within the open pit at the Mine Site.

Thisvolume is organized in four sections:

Section 1.0 Provides an overview of the Mine Site and provides the water definitions specific to
the volume.
Section 2.0 Describes water management and infrastructure at the Mine Site, including existing

conditions, mine water, sewage and stormwater management and infrastructure,
adaptive management, chemical additives, progressive reclamation, and an overview
of the reclamation, closure,and postclosure maintenance phases

Section 3.0 Summarizesthe proposed monitoring plan for the Mine Site.

Section 4.0 Describes how the Mine Site complies with the groundwater nondegradation rule
(Minnesota Rules, part 7060.0500).

I n accordance with Minnesota Rul es, partdacontrd ®&ibl® 200, th
adverse environmental effects of nonferrous metallic mineral mining, to preserve natural resources, and to

encourage planning of future land utilization 6and mi ni ng will be 6conducted in a
impacts to the extent practicable, mitigate unavoidable impacts, and ensure that the mining area is left in

a condition that protects natural resources and minimizes to the extent practicable the need for

ma i nt e nThedesign df the Mine Site includes systems for managing water in a manner that results

in compliance with applicable water quality standards at appropriate compliance points (Section 1.1 of

Reference(2)). The water management systems have been designed to achieve compliance hsed on

modeling of expected water quantity and quality; additionally, plans have been developed for adaptive

management (Sections 2.0 and3.0 of Reference(3)) and Section 6.4 of Reference (2)) and contingency

mitigation (Section 6.5 of Reference (2)) as deemed necessary to maintain compliance (refer to Section 2.5

of this volume for further discussion).

Water management includes collection and management of mine water and Mine Site sewage and
separation of stormwater from mine water. The flow of water associated with the Mine Site is included on
Large Figure 4 in Volume |, which depicts the general flow of water throughout the Project. Refer to
Sections 2.2 through 2.4 of this volume for further details on t he management of mine water, sewage and
stormwater.
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Table 1-2 provides definition s for the terms mine water, sewage industrial stormwater, construction
stormwater, and non-contact stormwater, as wel | as notes regarding the defi
facets at the Mine Site.

Separate applications will be submitted requesting:

1 authorization to discharge stormwater associated with congruction activities at the Mine Site
under the Minnesota NPDES/SDS3Construction Stormwater General Permit(Construction
Stormwater General Permit)

1 authorization to discharge stormwater associated with industrial activities at the Mine Site under
the Minnesota NPDES/SDS Industrial Stormwater General Permitindustrial Stormwater General
Permit)

Refer to Section 2.4 of this volume for further details on the management of stormwater during
operations.
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Table 1-2 Project Water Definitions

Project - Specific

Term Project -Wide Definition @ Mine Site Specifics

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
Water collected by the mine water surfaces. This water isconveyed by pipe to the
management systems, including equalization basins for further conveyance through
precipitation, runoff, groundwater, and the MPP to the WWTS.

other water collected from areas of the Runoff from construction dewatering of saturated
Mine Site and routed from the Mine Site | mineral overburden, which is a subset of mine

Mine Water . . .

e Wate to the Waste Water Treatment System water called construction mine water, is conveyed
(WWTS) or Flotation Tailings Basin (FTB)| by pipe to the Construction Mine Water Basin for
via the Mine to Plant Pipelines (MPP) further conveyancethrough the MPP to the FTB.
and, in later years, routed to the East Runoff from the Overburden Storage and Laydown
and Central Pits for pit flooding . Area (OSLA), which is subset of mine water

collected in the OSLA Pond is conveyed by pipe to
the Construction Mine Water Basin for further
conveyancethrough the M PPto the FTBor, in later
years,to aid in Eastand Central Pit flooding .
. _ Water collected from Mine Site sanitary facilities,
Water collected from sanitary facilities . . -
. . ) handled in holding tanks, periodically pumped out
and sedimentation tank and filter . .
Sewage by a commercial vendor, and transported via truck
backwash waste collected from the Plant .
. to the Plant Site for treatment by the Sewage
Site Potable Water Treatment Plant.
Treatment System.
Includes precipitation and runoff from the
. . . . industrial areas at the Mine Site that is composed
Industrial Stormwater associated with industrial . . _p
Stormwater activities® entirely of stormwater and not combined with
' other water types. This definition does not include
water defined as mine water.
During operations, includes precipitation, runoff,
. . . . and dewatering water from construction areas with
Construction Stormwater associated with construction . 9 i
@) the exception of dewatering water from saturated
Stormwater activities®.

mineral overburden, which is managed as
construction mine water.

Precipitation and runoff that contacts Includes runoff from natural areas from on -site
natural, stabilized, or reclaimed surfaces | features constructed of overburden (unsaturated
Non-Contact . . .
Stormwater and has not been exposed to mining overburden or peat) once stabilized with
activities, construction activities®, or permanent cover, and from the reclaimed Category
industrial activities®. 1 Waste Rock Stockpile.

(1) If two types of waters mix, the mixture is handled as the more actively managed type of water (e.g., a mixture ofnon-
contact stormwater and mine water is managed asmine water). Management of water mixtures will be governed by
regulatory requirements.

(2) As defined in Minnesota Rules, part 7090.0080, subpart 6

(3) As defined in Minnesota Rules, part 7090.0080, subpart 4
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During environmental review, PolyMet developed numerous Management Plans to provide details of the
design, construction, operations, reclamation, closure, and postclosure maintenance phasesof the Project.
The Management Plans rely on and incorporate the results of Data Packages, which are compilations of
technical data and related supporting information.

Information from the above-referenced documents, as well as fromthis and other permit applications and
issued permits, will be incorporated into an operations plan for use during the operations, reclamation,
closure, and postclosure maintenance phases of the Project. Refer to Sectionl1.7 of Volume | for a
description of the Project phases.

To help the reviewer navigate the supporting material for Volume 11 of this Application, Table 1-3 cross
referenceskey Mine Site-related topics, PolyMet Management Plans and Data Packages, sections of this
narrative, and permit application requirements.

Note that some terminology associated with the Waste Water Treatment System (WWTShas changed
since the environmental review processwas completed and the NPDES/SDS Permit Application was
submitted in July 2016. Changes are associatd with the relocation of the mine water treatment trains that
were previously planned for the Mine Site Waste Water Treatment Facility which will now be in the Plant
Site WWTS and the relocation of the Mine Site equalization basins, Central Pumping Station (CPS)and
Construction Mine Water Basin south of Dunka Road.There is no change to the level of treatment

planned for the Project as a result of these relocations. To facilitate the review of documents prepared for
the NorthMet Mining Project and Land Exchange Final Environmental Impact Statement (FEIS) (Reference
(4)) which are also referenced in this Application, Appendix A explains the WWTS terminology changes.
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Table 1-3 Vol ume |1 of PolyMetds NPDES/ResSncPer mit Application Cross
Location of Relevant Details: ‘ o
Facility Topi Permit Application Form Application
acility Topic i icati .
ty Top Management Plan / Data Package NEDESISDS &8 Question
Volume Il
Existing Conditions E\IZ()))rthMet Project: Water Management Plan & Mine Site (Reference Section 1.4 Section 2.1
NorthMet Project: Project Description (Reference(5)) Section 4.1
Facility Description NorthMet Project: Mine Plan (Reference(1)) Section 2.0 Table 1-1
Proposed Waste Water Treatment Systen (WWTS) Relocations
Technical Memorandum (Reference(6))
Mine Site NorthMet Project: Project Description (Reference (5)) Section 4.1.2
Product Produced
NorthMet Project: Mine Plan (Reference(1)) Section 4.0
Operation Initiated Table 1-1
Water Balance N_orthMet Project: Water Modeling Data Package Volume 1 8 Mine Section 6.1
Site (Reference (7))
NorthMet Project: Water Management Plan d Mine Site (Reference Sections 2.1, .
Overall Section 2.2
2) 4.1,and4.4.1
Pit Dewatering (Nzc;)rthMet Project: Water Management Plan & Mine Site (Reference Section 2.1.3 Section2.2.1
NorthMet Project: Water Management Plan d Mine Site (Reference Sections 2.1.4
2) and 2.1.5
Stockpile Drainage Section2.2.2
NorthMet Project: Rock and Overburden Management Plan Sections 2.1,
(Reference (8)) 2.2,and 6.2
Mine Water Ponds for Other NorthMet Project: Water Management Plan d Mine Site (Reference Sections 2.1.5 Section2.2.3 Municipal and Industrial Pond Attachment (wq -wwprm7-11) 1 through 22
Infrastructure 2) and 4.1.6
Mine Water o . . . o Sections 2.16-
Management and | Equalization Basin Areaand Mine to NorthMet Project: Water Management Plan 8 Mine Site (Reference .
L 2.1.8and4.11- | Section2.2.4
Infrastructure Plant Pipelines (MPP) (2) 413
Mechanical Infrastructure Permit NorthMet Project: Water Management Plan 8 Mine Site (Reference .
L . Attachment B Appendix A
Application Support Drawings 2)
Categories l.' 213, a_nd 4 Sto<_:|plles and NorthMet Project: Rock and Overburden Management Plan .
Ore Surge Pile Design Permit Attachment B Appendix A
. . (Reference (8)
Application Support Drawings
Categgry 1 Stockpile Grourldwater NorthMet Project: Rock and Overburden Management Plan .
Containment System Permit Attachment C Appendix A
L . (Reference (8))
Application Support Drawings
Mine Site and Dunka Road Earthwork Appendix A
Permit Application Support Drawings P
Sewage Management and Infrastructure Section 2.3
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Location of Relevant Details:

Facility Topi Permit Application F Application
acility Topic ermi ication Form .
o Management Plan / Data Package NBBES/SDS &8 Question
Volume I
NorthMet Project: Water Management Plan & Mine Site (Reference Sections 2.2, .
Overall Section 2.4
) 4.2, and 4.4.2
Significant Materials Section2.4.1
Exclusion Dikes E\lzc)))rthMet Project: Water Management Plan 6 Mine Site (Reference Section 2.2.2 Section 2.4.2
Stormwater Stormwater Ditches NorthMet Project: Water Management Plan 8 Mine Site (Reference Section 2.2.3 Section 2.4.3
Management and 2)
Infrastructure NorthMet Project: Water M t Plan & Mine Site (Ref Secti 224
Sedimentation Ponds and Outlets orthMet Project: Water Management Plan 8 Mine Site (Reference ections &%, 1 g0 ction 2.4.4
2) 4.2,and 4.4.2
Mlne_ Slt.e Stormwater Per_mlt NorthMet Project: Water Management Plan d Mine Site (Reference(2) | Attachment C Appendix A
Application Support Drawings
- Sections2.4
Receiving Waters and 2.4.4
NorthMet Project: Water Management Plan & Mine Site (Reference Sections 6.4
(2) and 6.5
Adaptive Management and Contingency Mitigation _ Section 2.5
NorthMet Project: Adaptive Water Management Plan (Reference (3)) isgtgogs 2.0
Chemical Additives Section 2.6 Industrial Chemical Additives Attachment (wg-wwprm7-48) All
NorthMet Project: Rock and Overburden Management Plan .
Section 7.0
(Reference (8))
Progressive Reclamation and an Overview of the NorthMet Project: Mine Plan (Reference(1)) Section 6.0 .
. . Section 2.7
Reclamation, Closure,and Postclosure Maintenance Phases )
Sections 2.1.1,
NorthMet Project: Adaptive Water Management Plan (Reference (3)) | 2.2.2,3.5,6.2,
and 6.3
NorthMet Project: Water Modeling Data Package Volume 18 Mine Sections 4.4.1
Site (Reference (7)) and 4.4.4
Baseline Surface Water Monitoring Section3.1.1
NorthMet Project: Water Management Plan 6 Mine Site (Reference .
Section 1.3.1
(2)
Monitori . . . .
onitoring NorthMet Project: Water Modeling Data Package Volume 1 8§ Mine Sections 4.3.3
Baseline Groundwater Monitoring Site (Reference (7)) and 4.3.4 Section 3.1.2 Municipal and Industrial Pond Attachment (wq -wwprm7-11) 8
NorthMet Project: Water Management Plan 8 Mine (Reference(2)) Section 1.3.2
Proposed Monitoring Plan Section 3.2
Groundwater Nondegradation Section 4.0

Gray shadingindicates no corresponding reference material
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2.0 Mine Site Water Management and Infrastructure

This section focuses on water managementassociated with the Mine Site during operations, specifically
during the period covered by this Application (approximately Mine Years 1 through 5). The following sub-
sections describe:

1 the existing site conditions (Section 2.1)
1 the water management systemsrelated to mine water (Section 2.2) and sewage(Section 2.3)
1 the stormwater management systems (Section 2.4)

1 the adaptive management approach that can be used to modify Mine Site water management
systems in response to site specific conditions encountered during oper ations (Section 2.5)

1 chemical additives proposed for use at the Mine Site (Section 2.6)

1 an overview of plans for progressive reclamation and the reclamation, closure,and postclosure
maintenance phases(Section 2.7)

Permit application support drawings for Mine Site water management systems are included in
Appendix B.

2.1 Existing Conditions

The Mine Site iscurrently located on federal lands within an area of the Superior National Forest that has

not previously been mined (Section 1.1.1 ofReference(4)). It is part of a large parcel included in the

proposed land exchange between PolyMet and the U.S. Forest ServiceUnder terms of the proposed land

exchange, PolyMet will own the Mine Site (Section 3.3.2 of Reference(4)). Portions of the Mine Site are

within the municipal limits of the City of Babbitt :theyar e c¢ | as si f izenihgdrdmancehasa Ci t y 6 s
Mineral Mining district. The Mine Site and existing land use designations are shown onLarge Figure2.

Runoff in the vicinity of t he Mine Site drains toward the Partridge River, a tributary of the Upper St. Louis
River.Specifically,runoff from most of the Mine Site naturally drains to the south through culverts under
Dunka Road and the adjacentmainline railroad, then into the Partridge River downstream of Dunka Road.
Runoff from the northernmost portion of the Mine Site generally drains north into One Hundred Mile
Swamp and Yelp Creek Thesewaterbodies form the headwaters of the Partridge River, which meanders
around the eastern end of the Mine Site before turning southwest (Section 1.4 of Reference(2)). The
existing subwatersheds andassociated waterbodies at or near the Mine Site are shown onLarge Figure3.
The Mine Site is currently a mixture of forested upland and wetland areas with the most common wetland
types consisting of coniferous bog, shrub swamp, and coniferous swamp Section 3.1.5 of Reference(9)).

Refer to Sections3.1.1and 3.1.2 of this volume for discussion of baseline surface water quality and
groundwater quality, respectively.
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2.2 Mine Water Management and Infrastructure

This section describes the design and operation of the infrastructure that will be used to manage mine
water at the Mine Site in accordance with applicable regulations. The initial phases of mine water
infrastructure will be constructed prior to Mine Year 1 (which will begin on the first day of production
blasting within the open pit at the Mine Site).

As defined in Table 1-2 of this volume, mine water includes:

1 water that has contacted surfaces disturbed by mining activities, such as drainage collected on
stockpile liners, pit dewatering, and runoff contacting o re, waste rock, and Mine Site haul road
surfaces this water will be conveyed by pipe to the equalization basinsfor further conveyance
through the Mine to Plant Pipelines (MPP) to the WWTS

1 runoff from construction dewatering of saturated mineral overburde n, which is a subset of mine
water called construction mine water, will be conveyed by pipe to the Construction Mine Water
Basinfor further conveyance through the MPPto the Flotation Tailings Basin (FTB)

1 runoff from the Overburden Storage and Laydown Area (OSLA)which is a subset of mine water
collected in the OSLA Pond will be conveyed by pipe to the Construction Mine Water Basin for
further conveyance through the MPPto the FTBor, in later years,to aid in Eastand Central Pit
flooding

Mine water will be intercepted throughout the Mine Site by ditches, dikes, stockpile foundation liners, and
the stockpile groundwater containment system to keep it separate from stormwater. Mine water will be
managed through a system of ditches, sumps, ponds, and pipes. Themine water management system at
the end of Mine Years 1, 2, and 11is conceptually depicted on Large Figure 4, Large Figure 5, and

Large Figure 6, respectively. The mine water management system isshown on the Mechanical
Infrastructure Permit Application Support Drawings in Appendix B.

Mine water system components at the Mine Site have been designed to route mine water by gravity flow
to sumps or ponds. With the exception of underdrain sumps, the sumps and ponds have been designed
to contain water from a component-s pe ci f i ¢ 0 dvne Bitg mineevater mftastructure is
designed to handle storm events in excess of those required under the Industrial Stormwater General
Permit, which requires industrial stormwater ponds be designed to store and treat a 5-year storm event
and eliminate scour and re-suspenson for up to the 10 -year storm event. In general, the Mine Sitemine
water system is designed to routinely handle flows associated with the 100-year, 24-hour storm event,
with the exception of the OSLA Pond, which is designed to handle flows from the 25-year storm. The
system also includes additional protection by incorporating contingency measures (which include both
design features and operational plans) to mitigate hazards associated with flows in excess of the 100year,
24-hour storm.

The design storm events were chosen usingbest engineering judgment, in consultation with the
regulatory agencies, based on the level of risk associated with an overflow and the capital costs and
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environmental impacts associated with larger facilities (e.g., larger or deeper ponds) that could handle
additional capacity. Risk was evaluated qualitatively based on the likelihood of flows larger than the
design storm event over the life of the infrastructure and the level of hazard represented by the potential
guantity and water quality of the runoff associated with a storm larger than the design storm event.

Large Table 1 summarizes the objectives, design criteria, and raticnale used to design the Mine Site mine
water infrastructure. The design criteria for the mine water system components are also summarized in
Table 2-1 of Reference(2). In order to prevent and mitigate the effects of possible overflows from the
mine water systems, an operational plan has been established in the event of an overflow, asummarized
in Large Table 1 and further described in Section 4.41 of Reference (2).

Refer to the following sources for additional detail on the design and operation of Mine Site mine water
infrastructure:

1 Section 2.1 of Reference(2) for further discussion of mine water management at the Mine Site,
including design criteria for the mine water infrastructure

1 Section 4.1 of Reference(2) for the operations plan for mine water infrastructure

1 Section 4.4.1 of Reference(2) for discussion of the prevention and management of mine water
overflows

1  Section 6.1 of Reference(7) for the details of the Mine Site water balances

The following sections describe the design and operation of the major components of the mine water
management system, which include the components associated with pit dewatering (Section 2.2.1),
stockpile drainage (Section 2.2.2), mine water ponds for other infrastructure (Section 2.2.3), and the
Equalization Basin Areaand MPP (Section2.2.4).

2.2.1 Pit Dewatering

During mining operations, the water table will be at or near the ground surf ace within the pit perimeter ;
therefore, groundwater will flow into the mine pits making it necessary to dewater. Pit inflows will consist
of groundwater and runoff from areaswithin the pit s. This water will be directed to sumps within the pits
where it will be collected and pumped to the equalization basins for further conveyance to the WWTSat
the Plant Site via the MPPR There will be no discharge to groundwater from the mine pits.

Dewatering sumps will be developed as part of mine operations. The pit floors will be sloped toward
water collection sumps fitted with pumps and pipelines. Themine water pipelines will convey the water to
the equalization basins. The sumps and piping systemare conceptually located as shown on

Large Figure 4 (Mine Year 1) Large Figure 5 (Mine Year 2) and Large Figure 6 (Mine Year 11)

The size and location of the sumps, pumps, and pipes will change as the pits expand in size and depth,
requiring periodic evaluation of the pumping system s. The mine pit pump capacities are designed to
remove within 3 days the water resulting from a peak annual snowmelt runoff event (approximately
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equivalent to the runoff volume expected during a 5 -year, 24-hour storm event), and the associated
sumps are designed with capacity to hold the remaining volume from the snowmelt runoff event that the
pumps have not removed. 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
delayed until water levels are pumped down (Section 2.1.3 of Referencg2)). Refer to Section 2.1.3 of
Reference(2) for further discussion of pit dewatering, including discussion of estimated average annual
and peak inflow rates and pump and sump capacities.

2.2.2 Stockpile Drainage

Overburden, waste rock and ore will be stored in stockpiles at the Mine Site. Stockpiles containing
Category 1, 2, 3, and 4 waste rock (as defined irSection 4.1.1 of Reference(10)), ore, and saturated
mineral overburden will have engineered systems to collect drainage.Unsaturated mineral overburden
and peat will generally be stored in stockpiles in the OSLA or used for construction or reclamation . Runoff
from the OSLA will be collected in the OSLAPond. Refer to Sections 2.1 and 6.2 of Reference(8) for
estimated quantities of stockpiled materials.

There will be three temporary stockpiles: the Category 2/3 Waste Rock S$ockpile, the Category 4 Waste
Rock Stockpile, and the Ore Surge Pile OSP, all with engineered liner systems to collect drainage.
Category 2, 3,and 4 waste rock will be placed within the Category 2/3 Waste Rock Stockpile andthe
Category 4 Waste Rock Stockpileduring Mine Years 1 through 11. The layout and liner design of the
temporary stockpiles are included with the Categories 1, 2/3, and 4 Stockpiles and Ore Surge Pile Design
Permit Application Support Drawings in Appendix B. Saturated overburden may be used in construction
applications where it will be placed in a permanently saturated zone, above a geomembrane liner, or as
the temporary stockpile soil liner immediately below the geomembrane liner (Section 2.2.3.1 of Reference
(8)). Saturated overburden not used for construction will be comingled with the Category 2 , 3, and 4 waste
rock (Section2.2.4.1 of Referenceg(8)). Ore may be temporarily placed in the OSP,with ore moving in and
out as needed to meet mine and plant conditions. Although the OSP does not store waste rock, the
design of the stockpile liner system is the same asthe design of the temporary waste rock stockpiles.

The temporary stockpiles have been designed to comply with Minnesota Rules part 6132.2200 to provide
for the collection of substantially all water, and Minnesota Rules, part 6132.2400 to minimize hydrologic
impacts, be structurally sound, and control erosion on the stockpile surface. The temporary stockpiles will
include an engineered system comprised of, from the bottom up, a foundation ; an underdrain system with
sumps, if required; an impermeable composite liner barrier; and an overliner drainage layer with mine
water sumps (Section 2.1.3.20f Reference(8)). Overflow ponds will be located adjacent to the sumps to
provide storage by gravity flow of mine water volumes in excess of the sump design volumes

(Section 2.1.41 of Reference(2)). Each paired sump andoverflow pond will be surrounded by dikes and
will have a combined capacity for the 100-year, 24-hour mine water yield plus a safety factor in the form
of freeboard (Section 2.1.4.1.1 of Reference?2)). For further discussion of design volumesand design
criteria, refer to Large Table 1 and Sections 2.14.1.1and 2.1.4.1.20f Reference (2).

The need for and extent of the temporary stockpile underdrain systems will depend on the elevation of
the groundwate r below the stockpiles and will be assessed in further geotechnical analysisprior to final
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design and construction. The underdrain systemwill be developed, if necessary, to capture and convey
shallow foundation groundwater to facilitate construction of the liner system and prevent the
development of excess foundation pore pressures below the liner during stockpile loading.

Stockpile drainage collected in the mine water sumps and overflow ponds will be managed as mine water
and will be pumped to the equalization basins for further conveyance to the WWTS via the MPP. If
underdrain sumps are necessary collected water will be directed to the mine water sumps for conveyance
to the equalization basins. It is anticipated that water quality associated with the u nderdrain sumps will be
the same as groundwater quality. Monitoring of these underdrains will be conducted on an ongoing basis
as part of the performance monitoring program.

Although outside this permit cycle, it should be noted that , beginning in approximately Mine Year 11,the
temporary Category 2/3 and Category 4 Waste Rock $ockpiles and commingled saturated mineral
overburden will be relocated for ultimate disposal within the East and CentralPits after mining is
completed in each pit. Category 2, 3, and 4 waste rock will also be placed directly in the East and Central
Pits after mining is completed in each pit. The temporary OSP will be depleted in Mine Year 20, with the
remaining material transported to the Process Plant or disposed of in the East Pit.

The Category 1 Waste Rock Stockpile, the only permanent waste rock stockpile on-site, will contain the
majority of the Category 1 waste rock, although some Category 1 waste rock will be used to backfill the
Central Pit or East Pit in Mine Yearsl1 through 20. The Category 1 Waste Rock Stockpilehas been
designed to comply with Minnesota Rules, parts 6132.2200and 6132.2400. Minnesota Rules, part
6132.2200provides for the prevention of substantially all water from moving through or over the mine
waste and the collection and disposal of any remaining residual waters. Minnesota Rules, part 6132.2400
requires permanent waste rock stockpilesto minimize hydrologic impacts, be structurally sound, control
erosion, promote progressive reclamation, and enhance the survival and propagation of vegetation
(Section 2.1.2.1 of Reference(8)). The Category 1 waste rockis not expected to generate acid rock
drainage, but may leach heavy metals. Drainage from the Catgyory 1 Waste Rock Stockpile will be
collected by a groundwater containment system and conveyed to the equalization basins for further
conveyance to the WWTSvia the MPPfor treatment (Section 2.1.4.2 ofReference(2)). Thisgroundwater
containment system will be developed in lieu of a liner system under the stockpile. Section 2.1.2.2 of
Reference(8) and the Category 1 Stockpile Groundwater Containment System Permit Application Support
Drawings in Appendix Binclude further information on design of the Category 1 Stockpile Groundwater
Containment System.

The OSLAIis a temporary storage area for unsaturated overburden and peat that will be used in
construction or reclamation. The OSLA will be gradedand compacted to direct surface runoff to a pond at
the southwestern corner of the area (the OSLAPond). The grading plan for the OSLA is included with the
Mine Site and Dunka Road Earthwork Permit Application Support Drawings inAppendix B. PolyMet has
agreed to collect and manage runoff from the OSLA due to concerns about the potential release of
mercury from the stored peat (Section 2.1.5.1 of Referencg?)). Specifically, runoff collected in the OSLA
Pond will be pumped to the Construction Mine Water Basin for further conveyance to the FTBvia the
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MPP, or, during Eastand Central Pit backfilling, used to flood the East and Central Pits. The OSLA Pond is
designed to handle the 25-year, 24-hour storm (Large Table 1 and Section 2.1.5 of Reference(2)).

2.2.3 Mine W ater Ponds for Other Infrastructure

Lined mine water ponds will provide storage by gravity flow of mine water during heavy precipitation or
short power outages. In addition to the temporary stockpile sumps and overflow ponds and the OSLA
Pond, at least five other mine water ponds will be constructed at the Mine Site, as conceptually shown in
Large Figure 4, Large Figure 5, and Large Figure 6 for Mine Years 1, 2,and 11, respectively. Thesemine
water ponds will be as follows:

1 the Haul Road EasfHaul Road West Haul Road North, and Haul Road Central Ponds, whichwill
collect runoff from the haul roads

91 the Rail Transfer Hopper RTH Pond, which will collect runoff 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 (Large Table 1 and Section 2.1.5 of Referenceg(2)). For more information regarding the
sizing and liner systems of the mine water ponds, refer to Large Table 1 and Section 2.1.5 of Reference(2).

A pump and piping system will convey mine water from the haul road ponds and the RTH Pond to the
equalization basins for further conveyance to the WWTS via the MPP(Section 2.1.5 of Reference(2)).

2.2.4 Equalization Basin Area and Mine to Plant Pipeline s

The Equalization Basin Area is the pond area at the Mine Site (south of Dunka Road) thawill contain the
High Concentration Equalization Basin, the Low Concentration Equalization Basins 1 and 2, the
Construction Mine Water Basin, the CPS and the Construcion Mine Water Pumping Station. The MPPwill
consist of three pipelines that will convey water between the Mine Site and Plant Site: the Low
Concentration Mine Water Pipeline, High Concentration Mine Water Pipeline, and Construction Mine
Water Pipeline.

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 (Section 2.1 of Reference(2)). Mine water that does not require treatment besides
settling for total suspended solids (TSS (construction mine water and OSLA runoff) will be pumped to the
Construction Mine Water Basin at the Equalization Basin Area Were settling will occur, then it will be
pumped through the Construction Mine Water Pipeline to the FTB (with the exception of any water
needed during Eastand Central Pit flooding operations, starting in approximately Mine Year 11 and thus
not covered under this Application) (Section 2.1 of Reference(2)). The Equalization Basin AreaMPP, and
WWTSare covered by Volume Il of this Application. The design of the MPP is provided in the Mechanical
Infrastructure Permit Application Support Drawings in Appendix B.
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2.3 Sewage Management and Infrastructure

Sewageat the Mine Site will be handled in holding tanks, periodically pumped out by a commercial
vendor, and transported via truck to the Plant Site for treatment at the Plant Site Sewage Treatment
System. Refer to Section 2.2 of Volume IV for discussion of the Plant Site Sewage Treatment System.

2.4 Stormwater Management and Infrastructure

This section describes themanagement of stormwater at the Mine Site, including best management
practices (BMPs) and thedesign and operation of the infrastructure that will be used to manage
stormwater in accordance with applicable regulations.

Consistent with the overall Project approach (Table 1-2 of this volume), stormwater at the Mine Site is
defined in three categories:

1 construction stormwater, which consists of stormwater associated with construction activities
9 industrial stormwater, which consists of stormwater associated with industrial activities

1 non-contact stormwater, which consists of precipitation and runoff that contacts natural ,
stabilized, or reclaimed surfaces and has not been exposed tomining activities, construction
activities, or industrial activities

These three categories ofstormwater will be separated from mine water through a system of ditches,
dikes, and ponds, as depicted in the Mine Site Stormwater Permit Application Support Drawings in
Appendix B. Precipitation and runoff that contact surfaces disturbed by mining activities (such as drainage
collected on stockpile liners, pit dewatering, and runoff contacting ore , waste rock, and haul road
surfaces) runoff from construction dewatering of saturated mineral overburden, and runoff from the
OSLA will bemanaged as mine water rather than stormwater, as described in Section2.2 of this volume.

The initial phases of stormwater infrastructure will be constructed prior to commencement of Project
operations. As discussed in Sectionl.0 of this volume, a separate application is being submitted
requesting authorization to discharge stormwater associated with construction activities at the Mine Site
under the Construction Stormwater General Permit. While these activities will be associated with the
separate Construction Stormwater General Permitprogram, an overview of PolyMetds
management of construction stormwateris included here as additional background . Stormwater
associated with construction activities will be managed with controls and 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 ad in accordance with Construction Stormwater General
Permit requirements. In order to meet the permanent stormwater management requirements of the
Construction Stormwater General Permit, additional stormwater features beyond those discussed herein
may be included in final engineering designs and subsequently added to the Construction SWPPP
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Also, as discussed in Sectionl.0 of this volume, a separate application will be submitted requesting
authorization to discharge stormwater associated with industrial activities at the Mine Site under the
Industrial Stormwater General Permit. While these activities will be associated with the separate Industrial
Stor mwat er General Permit program, an ovendustiisew of
stormwater is included here asadditional background . PolyMet will develop and implement an Industrial
SWPPP in accordance witHndustrial Stormwater General Permitrequirements, which will incorporate and
expand upon the discussions in this section

During operations, stormwater (including construction stormwater, industrial stormwater, and non-contact
stormwater) on and around the Mine Site will be managed in a manner that reduces potential impacts to
mining activities, protects the environment, and maintains existing flow patterns to the extent practicable.
Sormwater is expected to meet water quality standards either without treatment or after being routed
through on-site sedimentation ponds to remove TSS.

As described in the following subsections, stormwater flowing on and off the Mine Site will be controlled
by natural watershed divides, Mine Site features,and a series of dikes and ditches constructed aroundthe
perimeter of the Mine Site, along the mine pit overburden excavation limits, and around the interior of the
Mine Site. As shown on Large Figure 4 through Large Figure 6, sedimentation ponds constructed along
the perimeter of the Mine Site will reduce TSS from stormwater before it is discharged off-site. Receiving
waterbodies include the Partridge River and its tributaries.

Mine Site stormwater infrastructure is designed to handle storm events in excess of those required under
the Industrial Stormwater General Permit, which requires stormwater ponds be designed to store and
treat a 5-year storm event and eliminate scour and re-suspension for up to the 10-year storm event. In
general, the Mine Site stormwater system is designed to routinely handle flows associated with the 10-
year, 24-hour storm event with many features upsized to avoid impacts up to the 100-year, 24-hour
storm. The system also includes additional protection by incorporating contingency measures (which
include both design features and operational plans) to mitigate impacts associated with flows in excess of
the 100-year, 24 hour storm.

The design storm events were chosen usingbest engineering judgment, in consultation with the
regulatory agencies, based on the level of risk associated wih an overflow and the capital costs and
environmental impacts associated with larger facilities (e.g., larger or deeper ponds)that could handle
additional capacity. Risk was evaluated qualitatively based on the likelihood of flows larger than the
design storm event over the life of the infrastructure and the level of impact represented by the potential
guantity and water quality of the runoff associated with a storm larger than the design storm event.

Large Table 2 summarizes the objectives, design criteria, and rationale used to design the Mine Site
stormwater infrastructure. The overall system capacity will be based on the Mine Site configuration, and
the individual segments will be installed when needed, asconceptually shown on Large Figure 4,

Large Figure 5, and Large Figure 6, for Mine Years 1, 2, and 11, respectivelyln order to prevent and
mitigate the effects of possible overflows from the stormwater system, an operational plan has been
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established in the event of an overflow, as summarized inLarge Table 2 and further described in Section
4.4.2 of Reference(2).

2.4.1 Significant Materials
Significant materials are defined by 40 CFR § 122.26(b)(12s including, but not limited to:

draw materials; fuels; materials such as solvents, detergents, and plastic pellets; finished materials
such as metallic products; raw materials used in food processing or production; hazardous
substances designated under Section 101(14) of the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA); any chemical the facility is required to report pursuant
to Section 313 of the Emergency Plaming and Community Right-to-Know Act (EPCRA); fertilizers;
pesticides; and waste products such as ashes, slag, and sludge that have the potential to be
released with stormwater dischargeso

Stormwater may come into contact with significant materials at the Mine Site and will be managed
through out the life of the Project using appropriate BMPs, including engineered controls and spill
prevention and response procedures, to reduce or eliminate contact or exposure of pollutants to
stormwater or remove pollutant s from stormwater.

2.4.2 Perimeter and Exclusion Dikes

Perimeter dikes will be placed at strategic locations around the perimeter of the Mine Site and around the
pit rims. Perimeter dikes will be constructed of silty sand or glacial till excavated during construction of
ditches and removal of overburden. The purpose of constructing dikes and ditches near the perimeter of
the Mine Site is to minimize the amount o f surface water flowing on to the Mine Site, minimize Project
impacts to wetlands outside the perimeter of the Mine Site, eliminate mine water flowing u ncontrolled off
the Mine Site, and manage the rate and location of stormwater flowing off the Mine Site.

PolyMet will construct ditches along the interior of most of the perimeter dike system to convey
stormwater adjacent to the dikes, prevent surface runoff from entering the mine pits, intercept stormwater
prior to reaching mine water areas, and prevent water from pooling in areas where the dikes cut across
low areas. The existing ground along some of the site perimeter is already relatively high, which will allow
a ditch to capture the surface runoff without a dike. Stormwater captured by the ditches will be directed to
sedimentation ponds and then routed into a natural drainage system off the Mine Site . The conceptual
alignments of the perimeter dikes for Mine Years 1, 2, and 11 are shown onLarge Figure 4, Large Figure 5,
and Large Figure 6, respectively. For further information regarding th e criteria used in selecting perimeter
dike alignments and the seepage control measures,refer to Section 2.2.2.1 of Reference(2).

Pit exclusion dikes will be constructed in areas where surface water might otherwise drain into the mine
pits. The pit exclusion dikes will be temporary, in place only as long as the mine pit overburden excavation
limit is at a specific location. Reconstruction of the dikes will be necessary as the mine pit expands. Dikes
will be constructed by pushing up a ridge of soil where needed around the limits of overburden
excavation at the pit rim during overburden stripping operations. The intention of the pit exclusion dikes
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is to intercept and direct surface runoff, not to impede movement of groundwater flow. Section 2.2.2.2 of
Reference(2) includes more details regarding the construction of pit exclusion dikes.

2.4.3 Stormwater Ditches

Stormwater ditches will be constructed throughout the Mine Site to route stormwater away from areas of
mining activity. The stormwater ditches will route stormwater off-site, minimizing the amount of mine
water by separating stormwater from mine water areas

Interior ditches will convey collected stormwater to perimeter ditches and sedimentation ponds prior to
controlled discharge. The layout of the proposed stormwater system mimics the existing drainage
patterns at the Mine Site to the extent practical while meeting th e objectives of the system. For further
information, refer to Section 2.2.3 of Reference(2).

2.4.4 Sedimentation Ponds and Outlets

Sedimentation ponds around the perimeter of the Mine Site will be used to reduce TSS and to control
stormwater discharge from the Mine Site. Hve stormwater sedimentation ponds are planned for the Mine
Site, asconceptually shown on Large Figure 4, Large Figure 5, and Large Figure 6 for Mine Years 1, 2, and
11, respectively. The pond locatons were selected to match existing flow patterns to the extent practical
and minimize the overall hydrologic impacts to the Partridge River:

1 Pond A will be located near the northeastern corner of the Category 1 Waste Rock Stockpile and
will direct stormwater off-site from the northern and western sides of the stockpile. Pond A will
discharge to a wetland complex/drainageway that is tributary to the Partridge River.

1 Pond B will be located between the East Pitand northern border of the property , routing
stormwater to a wetland complex/drainageway that drains to the Partridge River.

1 Pond Cd West will be located west of the West Pit and will be designed to provide additional
flood storage upstream of Pond C & East. This pond is part of the interior stormwater system and
does not discharge off-site.

1 Pond Cd East will be located west of the OSLAand south of the West Pit. This pond discharges
under Dunka Road and the railroad through a series of culverts to an unnamed creek that drains
to the Partridge River.

1 Pond D will be located west of the Category 2/3 Waste RockStockpile, east of the OSP, on the
northern side of Dunka Road. This pond discharges under Dunka Road and themainline railroad
through a series of culverts to a ditch that drains to the Partridge River.

Ponds A, B, @& East, and D will be constructedprior to the end of Mine Year 1, and Pond C& West will be
constructed during Mine Year 2 (Section 2.2.4 of Referencg2)). The sedimentation ponds are designed to
reduce sediment in runoff from storms up to the 100 -year, 24-hour storm event (Large Table 2 and
Section 2.2.4.2 of Referenceg(2)) and achieve the applicable industrial stormwater benchmark values
(Section 2.2.4.1 of Referenceg(2)). Sedimentation ponds will be inspected annually to determine the depth
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of sedimentation in the pond and dredged if sediment accumulation reduces the available pond volume
below the required design storage capacity (Section 4.2 of Reference (2)).

Primary outlets and emergency outlets for each of the four exterior stormwater sedimentation ponds
(Ponds A, B, @ East, and D)will be evaluated and designed on a site-specific basis. Primary outlets will be
designed to provide flood attenuation capacity , and the emergency outlets will be designed to pass flows
larger than the design values used to size the sedimentation pond. Stormwater sedimentation Ponds A
and B will have their outlets fitted with controls to temporarily shut off discharge from the Mine Site or

onto the Mine Site under Partridge River flooding conditions (Section 4.4.2 of Reference(2)).

Sections 2.2.4, 4.2, and 4.4.2 of Referee (2) contain more detailed information regarding sedimentation
ponds and outlets.

2.5 Adaptiv e Management

The Mine Site water management systems have been designed to achieve compliance based on modeling
of expected water quantity and quality. As described in Section 1.6 of Volume |, if water quality objectives
are not met by these engineering controls, PolyMet will use an adaptive management approach, as
necessary, to improve performance. As part of the adaptive management approach at the Mine Site,
studies will first be undertaken to determine the root cause of the problem. Second, the design or
operation of existing (or planned) Project engineering controls will be modified to remedy the root cause.
Third, if modifying the design or operation of Project engineering cont rols is not sufficient, then
contingency mitigation actions will be taken. Fourth, outcomes will be monitored and may be evaluated
with water modeling. This process is meant to be iterative and will be repeated as necessary. The process
for implementing ad aptive management at the Mine Site is described in Section 6.4 of Reference (2) and
Sections 2.0 and 3.0 of Referencd3).

Section 6.5 of Reference (2) presents feasble contingency mitigation actions available to address the
following situations at the Mine Site:

1 a pattern of overflows from mine water sumps or ponds;
1 compliance issues in groundwater downgradient of lined infrastructure or the mine pits; and
1 West Pit water quality is worse than expected.

2.6 Chemical Additives

Chemical additives, specifically chemical dust suppressants, will be used to control fugitive dust emissions
from haul roads within the Mine Site and to prevent sedimentation and entrainment of dusti n stormwater
and nearby water bodies. Chemical dust suppression will be used to bind the dust to the haul roads. Dust
suppressants are typically appliedapproximately one time per year and watered as necessaryto reactivate
the binding agents in the dust suppressant chemicals
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At the Mine Site, haul road runoff will be captured in mine water ditches and ponds and pumped to the
equalization basins for further conveyance to the WWTS via the MPP as described in Section2.2 of this
volume. Therefore, there is very little potential for excess dust suppressants to be transported off-site via
surface water from the Mine Site. In order to mitig ate potential environmental transport of the applied
suppressants,BMPswill be implemented when calculating usage rates and applying products. The U.S.
Environmental Protection Agency (USEPA (Reference(11)) and Minnesota Pollution Control Agency
(MPCA) (Reference(12)) provide guidance on the BMPsassociated with the usage of chemical dust
suppressants. Adherence tousage BMPswill limit the off-site transport of chemical additives. For example,
information from vendors and/or field trials and usage will allow for optimization of application rates,
application frequency, and the water dilution to product ratio, so that only the minimum amount of
treatment needed to achieve successful dust suppression will be applied to surfaces. Optimizing
treatment will result in minimization of pooling, runoff, and costs. Chemical dust suppressants will not be
applied immediately adjacent to water bodies or when it is raining or when rain is imminent. Other BMPs
for application and usage of chemical dust suppressants will be used when applicable.

Additional information regarding each proposed dust suppressantis included in Large Table 3.
Additionally, Safety Data Sheets and product information labels for each proposed dust suppressantare
included in Appendix C. Based onProject economics and the availability of specific products, dust
suppressantsmay be acquired from multiple manufacturers provided that the chemical additive is
commensurate with the use proposed within this application. Several different dust suppressant products
are listed, and the decision on which product to use will be determined and reevaluated throughout the
Project.

2.7 Progressive Reclamation, and an Overview of the Reclamation ,
Closure, and Postclosure Maintenance Phases

While the activities described in this section are beyond the scope of the first NPDES/SDS permiterm, an
overview of progressive reclamation activities that will occur during the operations phase and activities
associged with the reclamation, closure, and postclosure maintenance phases, which are estimated to
begin in Mine Years 21, 25, and 55, respectively, are provided here aadditional background .

Reclamafton activities that affect water management features at the Mine Site will begin during
operations. Beginning in Mine Year 11, the contents of the Category 2/3 Waste RockStockpile and the
Category 4 Waste RockStockpile will be relocated to the East and Central Pits after mining is completed
in each pit, and additional waste rock mined from the West and Central Pits will be placed directly in the
East Pit(Section 2.3.1 of Reference(8)). Once mining is completed in the Central Pit, the waste rock mined
from the West Pit will also be placed in the Central At. Once mining ceases in the West Pit, the combined
East/Central Pit (now referred to as the East Pit) will be flooded.

Once the waste rock has been removedfrom the Category 2/3 and the Category 4 Waste Rock Stockpiles,
the stockpiles will be reclaimed. The piping, pump systems, liner systems, stockpile foundations, stockpile
sumps, and ponds will be removed, and the footprints will be reclaimed into a mixture of upland and
wetland areas (Section7.3.2 of Reference (8)). Water from the East Pit will continue to be pumped to the
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WWTS for treatment, then returned to the pit, to reduce the constituent load in the East Pit water (Section
2.1.10of Reference(3)). The East Pit will not be allowed to overflow to the environment. An outlet structure
will be constructed to direct any overflow from the East Pit into the West Pit (Section 6.2.5 of Reference

(1)

The Category 1Waste Rok Stockpile will also be incrementally reclaimed, with a geomembrane cover
system installed progressively starting in Mine Year 14 and completed by the end of Mine Year 21
(Section 3.1 of Reference(3)). As the cover system isconstructed, the Category 1 Stockpile Groundwater
Containment System will also be covered, as described in Sectiorv.2 of Reference (8). As the stockpile
and groundwater containment system are covered, surface runoff will be directed to the stormwater
system and the containment system will continue to collect stockpile drainage via groundwater and route
it to the equalization basins for further conveyance to the WWTS via the MPP for treatment until it
transitions to non -mechanical treatment (Section 6.2 of Reference (3)).

Reclamation of other Mine Site water management features will take place after mining ceases in
approximately Mine Year 20. Pit dewatering infrastructure will be removed from the West Pit, and the pit
will be flooded as described in Section 2.1.1 of Reference(3). Stormwater features may be reclaimed or
reconfigured for the postclosure maintenance phase. The footprint of the former Ore Surge Pile, sump,
and pond will be reclaimed into a mixture of upland and wetland areas after the piping, pump system,
and liner systems are removed. The OSLA will also be regraded, if necessary, and revegetated.

The postclosure maintenance phase will begin at the Mine Site once the West Pit is flooded, which is
estimated to occur in Mine Year 55. The ultimate goal for water treatment is to transition from the
mechanical treatment provided by the WWTSto non-mechanical treatment systems for the Category 1
Stockpile Groundwater Containment System drainage and the West Pit overflow as soon as possible
(Section 2.2.2.3 of Reference (6)).

Monitoring, reporting, and water treatment will continue during the reclamation, closure,and postclosure
maintenance phases until release from these activities is granted via the applicable permit(s).
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3.0 Mine Site Monitoring

Monitoring of baseline water quality and quantity has been ongoing in the vicinity of the Mine Site. As the
Project commences, monitoring will continue at specific locat ions for a variety of purposes, including
compliance with this permit. Baseline monitoring data from monitoring stations presented in the FEIS
(Reference(4)) (which includes stations proposed in the NPDES/SDS monitoring plar) is described in
Section 3.1; Section 3.2 provides information on the proposed monitoring plan .

3.1 Existing Baseline Monitoring

This section summarizes the surface water and groundwater monitoring previously conducted at the Mine
Site.

3.1.1 Surface Water

The Mine Site is located in the Partridge River watershed, approximately 17 river miles upstream of Colby
Lake. Above Colby Lake, the Partridge River watershed covers approximately 103 square mile$he
Partridge River flowsjust east of the site. Partridge River tributaries immediately downstream of the Mine
Site include Yelp Creek, located north of the Mine Site, andUnnamed Creek located south of the Mine
Site and downstream of the future West Pit overflow. Other tributaries located between the Mine Site and
Colby Lakethat could potentially be affected along the Transportation and Utility Corridors (refer to
Volume VIl) include Wetlegs Creek Longnose Creek,and Wyman Creek.Other tributaries to the Partridge
River upstream of Colby Lake, including Stulble Creek,the south branch of the Partridge River, and Colvin
Creek will not be directly or indirectly impacted by the Project (Section 1.3.1 of Referencg2)). Surface
water features in existing conditions are shown on Large Figure 7.

Daily flow data is available for the Partridge River from the U.S. Geological Survey (USGS) gaging station
04015475 (Partridge River above Colby Lake atHoyt Lakes, Minnesotg from water years 1978 through
1987. During this period, hydrology was affected by the periodic and variable dewatering of Northshore
Mi n i Paled Mitchell Mine located at the headwaters of the Partridge River. The hydrology data has
been validated and adjusted for use on this Project, as described in Section 4.4.1 ofReferene (7).

Recent (201 present) daily flow data near the Mine Site is available from Minnesota Department of
Natural Resources MDNR) gage H03155002, located on the Partridge River at the Dunka Road crossing
(existing surface water monitoring station PM-3/SWO003). This data is not directly comparable to the USGS
gage 04015475 data due to the large difference in tributary watershed size and location. Based on its
location, the MDNR gage H03155002 is more heavily influenced by Peter MitchellMine dewatering than
the USGS gage 04015475.

Several locations within the Partridge River watershed have been monitored for water quality and quantity
since 2004, as summarized inTable 3-1; existing surface water monitoring stations are shown on
Large Figure 7.
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Table 3-1 Summary of B aseline Surface Water Monitoring Sations ( 2004, 2006 through 2008,
2010 through 201 5)

Current Water Quality Average Flow
Monitoring Monitoring Instantaneous  Number of Flow Measurement
Station ID Water Body Years Flow (cfs) Measurements  Monitoring Years
2004, 2006
- () ’ ’ (2)
PM-1/SWO001 2008 0 2 2004
2004, 2006
- 1) ’ ’
PM-2/SW002 2012-2015 7.7 7 2004-2006
2004, 2006
PM-3/SW003 2008, 2010, 21.1 21 2004-2007
2012-2015
2004, 2006-
PM-16/SW004 | Partridge River 2008, 2010 16.5 19 2004-2007
2015
2010, 2012
SWO004a 2015 N/A N/A N/A
2010, 2012
SWO004b 2014 N/A N/A N/A
2004, 2006
PM-4/SW005 2008, 2010 56.7 21 2004-2007
2015
Partridge River
Tributary: Unnamed
WP-1 Creek downstream 2011-2015 0.9® 10 2011
of the future West
Pit Overflow

(1) This station represents existing conditions upstream of the potential influence of the Mine Site.
(2) Flow was not observed at this station on the two occasions evaluated.
(3) Flow was observed 2 of 10 occasionsevaluated.

Refer to Large Table 4 for a summary of the baseline surface water quality monitoring results and

Section 4.4.4 of Reference(7) and Reference(13) for d etailed baseline surface water qualityresults. The
frequency and extent (i.e., number of constituents) of monitoring varied by location. Monitoring
conducted from 2004 through 2008 generally include d 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 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 (Section 1.3.1 of Reference(2)). Colby Lake and the Whitewater Reservoir
were also monitored in 2010 and 2013 through 2015; the related water quality data is available in Section
4.4.4.3 of Reference(7).

Under Minnesota Rules, part 7050.0430, Partridge River and the unnamed creek downstream of the future
West At overflow are unlisted waters with the default classification of Class 2B, 3C, 4A, 5, and &-or
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several parameters, one or more kaseline monitoring result s recorded a concentration higher than
applicable surface water quality standards as summarized inTable 3-2 for the monitoring stations on the
Partridge River and in Table 3-3 for the monitoring station on the unnamed creek downstream of the
future West Pit overflow. The baseline water quality of the unnamed creek downstream of the future West
Pit overflow represents natural background levels. The baseline water quality of the Partridge River
represents a mixture of natural background levels and the possible influence of past and present
upstream industrial operations.

Table 3-2 Baseline Exceedances of Applicable Surface Water Standards at Partridge River
Monitoring Stations Identified in Table 3-1 (2004, 2006 through 2008, 2010 through
2015)
‘ Number Water Quality Standard and Number of Exceedances
of

Parameter ‘ Samples 3C 4A 4B
Aluminum
(dissolved) 260 125 pg/L 32 N/A - N/A - N/A - N/A -
Aluminum
(total) 319 125 pg/L 73 N/A - N/A - N/A - N/A -
Cobalt
(total) 337 5 pg/L 1 N/A - N/A - N/A - N/A -
Copper 2.04-
(total) 345 18.87g/L 9 1 N/A N/A N/A N/A
Lead (total) 306 0.33-9.08 pg/L 3 N/A - N/A - N/A - N/A -
Mercury 186 0.0013 pg/L@ 115 N/A - N/A - N/A - N/A -
pH (SUY 360 6.5-9.0 15 6.090 | 2 | 6085 | 4 | 6.090 | 2 | 6.09.0 | 2
Thallium
(total) 234 0.56 pg/L 1 N/A - N/A - N/A - N/A -

Note: This assessment includes all stations located on the Partridge River identified inTable 3-1 (PM-1/SW001, PM 2/SW002,
PM-3/SW003, PM-16/SW004, SW004a, SW004b, and PMI/SW005). Some of the stations monitored for baseline
conditions are not proposed to be monitored as part of this perm it.

(1) These columns show applicable water quality standards for the stations and the number of exceedances for each standard.

(2) Minnesota Rules, chapter 7052 establishes additional surface water quality standards for Class 2 water bodies within the
Lake Superior Basin. The Lake Superior Basin water quality standards in this table include copper (total) and mercury.

(3) Copper (total) is a hardness dependent water quality standard. The copper (total) standard was calculated on an eventby-
event basis for eachmonitoring event. The range listed here is the minimum and maximum standard calculated for all
monitoring stations on the Partridge River identified in Table 3-1.

(4) pH exceedances are due to the samples being either acidic (less than 6.0 or 6.5 SU) or basic (greater than 8.5 or 9.0 SU), a
noted.
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Table 3-3 Baseline Exceedances of Applicable Surface Water Stan dards at Monitoring
Station WP-1 (2011 through 2015)

Number Water Quality Standard and Number of Exceedances @
of
Parameter | Samples 3C 4A 4B
Aluminum
(dissolved) 28 125 pg/L 26 N/A - N/A - N/A - N/A -
Aluminum
(total) 28 125 pg/L 27 N/A - N/A - N/A - N/A -
Cobalt
(dissolved) 19 5 pg/L 1 N/A - N/A - N/A - N/A -
Cobalt (total) 28 5 pg/L 1 N/A - N/A - N/A - N/A -
Copper 1.44-7.86
(dissolved) 19 LgILC) 12 NA N/A N/A N/A
Copper 1.50-8.18
(total) 28 LglLC. 9 23| NA N/A N/A N/A
Lead (total) 26 0'21'1'513 19| NA - N/A - N/A - N/A -
Hg/L®)
Mercury 11 0.0013 pg/L® | 11 | N/A - N/A - N/A - N/A -
pH® 30 6.5-9.0 23| 6.09.0 | 18 | 6.085 | 18 | 6.0-9.0 | 18 | 6.0-9.0 | 18

Note: This assessment includes station WPL. This station is not proposed to be monitored as part of this permit.

(1) These columns show applicable water quality standards for the stations and the number of exceedances for each
standard.

(2) Minnesota Rules, chapter 7052 establishes additional surface water quality standards fo Class 2 water bodies within the
Lake Superior Basin. The Lake Superior Basin water quality standards in this table include copper (dissolved), copper
(total), and mercury.

(3) Copper (dissolved) is a hardnessdependent water quality standard. The copper (dissolved) standard was calculated on an
event-by-event basis for each monitoring event using the conversion factor from copper (total). The range listed here is
the minimum and maximum standard calculated for all monitoring events at station WP -1.

(4) Copper (total) is a hardnessdependent water quality standard. The copper (total) standard was calculated on an event
by-event basis for each monitoring event. The range listed here is the minimum and maximum standard calculated for all
monitoring events at station WP-1.

(5) Lead (total) is a hardnessdependent water quality standard. The lead (total) standard was calculated on an eventby-
event basis for each monitoring event. The range listed here is the minimum and maximum standard calculated for all
monitoring events at station WP-1.

(6) pH exceedances are due to the samples being either acidic (less than 6.0 or 6.5 SU) or basic (greater than 8.5 or 9.0 SU), a
noted.

3.1.2 Groundwater

Mine Site groundwater includes flows in two hydrogeologic units: the unconsolidated deposits (known as
t h eurfidial aquifer6 and bedrock. The Mine Site is covered with 0 to 60 feet of peat and glacigenic
sediments, including outwash and bouldery till. Saturated conditions exist within the surficial aquifer at
the Mine Site, and the depth to gr oundwater is typically less than 10 feet with recharge occurring
primarily via direct infiltration of precipitation (Section4.3.3.1 ofReferen (7)). Groundwater flow in the
surficial aquifer is generally southerly toward the Partridge River and its tributaries (Section 4.3.3.10f

35



Reference(7)). The thinness of the surficial aquifer, heterogeneous glacial sediments, including Rainy Lobe
till, ultimately controls its ability to transmit water. Groundwater flow paths are likely short because of the
thin and discontinuous nature of the surficial aquifer . Shallow groundwater flow can also be interrupted

by bedrock outcrops, which force local deviations in the flow field (Section 4.3.3.1 ofReference (7)).

The water table is generally a subdued replica of the land surface, with upland areas generally associated
with groundwater divides. Groundwater in the upper portions of the bedrock is hydraulically connected ,
to some degree, with the overlying surficial aquifer. Groundwater in the upper bedrock also flows
generally toward the south (Section 4.3.3.2 ofReference(7)). Recharge to bedrock is by infiltration of
precipitation in outcrop areas and seepage from the overlying surficial aquifer (Referenceg14)). The
bedrock units have low primary hydraulic conductivity , and groundwater flow is primarily through
fractures (i.e.,secondary porosity features).

Baselne groundwater quality monitoring has been and continues to be assessed via a network of
monitoring wells in the unconsolidated surficial aquifer and bedrock. A summary of these existing wells is
available in Large Table 5, and their locations are shown on Large Figure3.

Three monitoring wells were installed in the surficial aquifer at the Mine Site in 2005 (Reference(15)) and
have been sampled intermittently since installation . Twenty-one additional wells were installed in the
surficial aquifer between October 2011 and February 2012. A monthly groundwater sampling program for
these surficial monitoring wells was initiated in November 2011 and continued through August 2012 , at
which time monitoring switched to quarterly excluding the winter (first) quarter . Nine monitoring wells
have beeninstalled in bedrock at the Mine Site. Four of these wells are larger diameter bedrock wells:
they were installed in 2006 to depths from 485 to 610 feet below grade and were sampled during aquifer
testing in 2006 and 2007. Fivebedrock wells are observation wells: they were installed in 2006 in the
upper 100 feet of the bedrock and each has beensampled nine or ten times since installation. Two
additional bedrock wells were installed for the purpose of aquifer testing, but are not sampled for water
quality. In addition, a water supply well used for exploration drilling was installed in bedrock; this well was
only sampled in 2005. Thesurficial and bedrock wells are currently and will continue to be sampled
quarterly, with the exception of the winter (first) quarter (Section 4.3 of Reference(7)).

For a complete tabulation of baseline groundwater quality data collected from 2005 through 2015 at the
Mine Site, refer to Section 4.3.4 of Reference(7) and Reference(13). Refer also toLarge Table 6, which
provides a summary of these results Baseline condition exceedances of groundwater quality standards,
specifically USEPA Maximum Concentration Limits (MCLs) and Secondary Maximum Concentration Limits
(sMCLs), are summarized inTable 3-4 for wells in the surficial aquifer and Table 3-5 for wells in bedrock.
The baseline groundwater quality at the propose d Mine Site represents natural background levels. In

accordance with Minnesota Rules, part 7060.0600,
origin is reasonably definable and higher than the accepted standard for potable water and the hydrology
and extent of the aquifer are known, .the natur al
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Table 3-4 Baseline Exceedances of Groundwater Standards at

Identified in Large Table 5 (2005 through 201 5)

Surficial Aquifer Wells

Water Quality Standard and Number of Exceedances @

Parameter Number of Samples USEPA MCIL® USEPA sMCI®
Aluminum (dissolved) 466 N/A - 50 pg/L 128
Aluminum (total) 27 N/A - 50 pg/L 26
Arsenic (total) 33 10 pg/L 6 N/A -
Iron (dissolved) 454 N/A - 300 pg/L 132
Iron (total) 22 N/A - 300 pg/L 33
Lead (total) 323 15 pg/L 1 N/A -
Manganese (dissolved) 457 N/A - 50 pg/L 268
Manganese (total) 27 N/A - 50 pg/L 22
pH 464 N/A - 6.5-8.5 SU 134
TDS 457 N/A - 500 mg/L 1
Turbidity 443 5NTU 137 N/A -

Note: This assessment includes all stations in the surficial aquifer identified inLarge Table 5. Some of the stations monitored for
baseline conditions are not proposed to be monitored as part of this permit.

(1) The standards in this column (USEPA Maximum Concentration Limits (MCLs) and Secondary Maximum Concentration
Limits (sMCLs)) have been incorporated as Minnesota Class | water quality standards in Minnesota Rules, part 7050.0221.
However, it remains to be determined whether the se standards are applicable to the groundwater at the Mine Site for
compliance purposes, and, even if they are, how they should be applied. Under Minnesota Rules, part 7060.0600, subpart
8, where groundwater in its natural state exceeds the standards for potable water, the natural level may be used as the
standard. For certain parameters, the natural background level in groundwater at the NorthMet site exceeds potable
standards; accordingly, in these situations the background level should be the standard for compliance purposes, not the
MCLs. In addition, even if the Class | standards (i.e., the MCLs) do apply for certain parameters, it is not clear whether
Class | A, B, or C should apply (see Minnesota Rules, part 7050.0221, subparts 2to 4). If ClassB®r appl y, t he
s t a n dwallmedjudre groundwater being able to meet the standard after varying levels of treatment.

(2) USEPA Maximum Contaminant Levels. These USEPA groundwater quality standards are incorporated by reference into
Minnesota Rules, part 7050.0220, subpart 2.A.

(3) USEPA Secondary Maximum Contaminant Levels. These USEPA groundwater quality standards are incorporated by
reference into Minnesota Rules, part 7050.0220, subpart 2.A.
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Table 3-5 Baseline Exceedances of Groundwater Standards at Bedrock Wells Identified in
Large Figure 5 (2005 through 20 15)

Water Quality Standard and Number of Exceedances @&

Parameter ‘Number of Samples ‘ USEPA MCL? USEPA sMCI®
Aluminum (dissolved) 59 N/A - 50 pg/L 5
Aluminum (total) 51 N/A - 50 pg/L 30
Arsenic (total) 49 10 pg/L 3 N/A -
Cadmium (total) 49 5 pg/L 1 N/A -
Iron (dissolved) 35 N/A - 300 pg/L 12
Iron (total) 49 N/A - 300 pg/L 36
Manganese (dissolved) 40 N/A - 50 pg/L 16
Manganese (total) 49 N/A - 50 pg/L 26
pH 59 N/A - 6.5-8.5 SU 20
Turbidity 37 5NTU 26 N/A -

Note: This assessment includes all stations in bedrock identified inLarge Table 5. Some of the stations monitored for baseline

conditions are not proposed to be monitored as part of this permit.

(1) The standards in this column (USEPA Maximum Concentration Limits (MCLs) and Secondary Maximum Concentration
Limits (SMCLs)) have been incorporated as Minnesota Class | water quality standards in Minnesota Rules, part 7050.0221.
However, it remains to be determined whether the se standards are applicable to the groundwater at the Mine Site for
compliance purposes, and, even if they are, how they should be applied. Under Minnesota Rules, part 7060.0600, subpart
8, where groundwater in its natural state exceeds the standards for potable water, the natural level may be used as the
standard. For certain parameters, the natural background level in groundwater at the NorthMet site exceeds potable
standards; accordingly, in these situations the background level should be the standard for compliance purposes, not the
MCLs. In addition, even if the Class | standards (i.e., the MCLs) do apply for certain parameters, it is not clear whether
Class | A, B, or C should apply (see Minnesota Rules, part 7050.0221, subparts 2to 4). If ClassB®r appl y, t he
s t a n dwallmedjudre groundwater being able to meet the standard after varying levels of treatment.

(2) USEPA Maximum Contaminant Levels. These USEPA groundwater quality standards are incorporated by reference into
Minnesota Rules, part 7050.0220, subpart 2.A.

(3) USEPA Secondary Maximum Contaminant Levels. These USEPA groundwater quality standards are incorporated by
reference into Minnesota Rules, part 7050.0220, subpart 2.A.

Natural background concentrations are above the standards for aluminum, iron, and manganese in the
surficial deposits and iron and manganese in bedrock. These background levels were discussed dring the
environmental review process (Section 4.3.4.2 of Refeence (7).

3.2 Proposed Monitoring Plan

Monitoring proposed as part of permit requirements for the Mine Site is included in the integrated Mine
Site monitoring plan presented in Section 3.0 of Volume |. The proposed Mine Site monitoring plan
includes associated groundwater monitoring stations, surface water monitoring stations, and internal
waste stream monitoring stations; these proposed monitoring stations are shown on Large Figure 4,
Large Figure 5, and Large Figure 6. Additionally, stormwater inspections and monitoring will occur in
accordance with the Construction Stormwater General Permit and the Industrial Stormwater General
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Permit; the details associated with stormwater inspection and monitoring will be specified in the
respective SWPPPs.
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4.0 Groundwater Nondegradation
PolyMet evaluated the anticipated effects of Mine Site features on groundwater quality.

1 Sectiondldescri bes how Mi nne protecdod of umderdgrairsd watersvapplyn i n g
to groundwater at the Mine Site .

1  Section 4.2 summarizeshow PolyMet and the Co-Lead Agencies, as part of the FEIS, analyzed
alternative engineering controls for the Mine Site so that the Project design will control waste
materials to the maximum practicable extent to protect groundwater .

1 Section 4.3 describes the engineering controls that will be constructed to maintain groundwater
in its natural quality and to meet maximum practicable extent standards as required by the
applicable Minnesota groundwater nondegradation policy.

These engineeringcontrols, in concert with the Mine Site Water Management Plan (Reference(2)), are

expected to result in groundwater quality that mee ts applicable standards at the property boundary

(Section 6.3.2 of Referencq7)). Existing groundwater quality at the Mine Site is described in Section 3.1.2

of this wvolume, and PolyMetds plan for ongdd@&i2ofthsgr oundw
volume.

4.1 Regulatory Context

The State of Minnesota haspolicies to protect groundwater, including a groundwater nondegradation
policy that statesthat certain waste "shall be controlled as may be necessary to ensurehat to the
maximum practicable extent the underground waters of the state are maintained at their natural quality"
unless MPCA determines that a change is justifiable on certain specified grounds(Minnesota Rules, part
7060.0500. The MPCA rules contemplate that thismaximum practicable extent standard can be satisfied
through various control technologies or other measures, including "treatment, safeguards or other control
measures" (Minnesota Rules, part 7060.0600, subart 3).

The available sampling results as summarized inSection 3.1.2 of this volume, establish that the
groundwater at the Mine Site remains in its natural quality. There are no known existing or previous
discharges from human activities in the immediate vicinity of the Mine Site,and Mine Site water quality is
similar to regional data (Section 4.3.4.1.4 of Referencg7)). Because the Mine Site groundwater remainsat
its natural quality, PolyMet has designed the Project to comply with the State's groundwater
nondegradation policy, includingthe d ma x i mu m pr a c tréquiranhehteof MinnésetaaRulés,
parts 7060.0500 and.0600.

4.2 Alternatives Analysis

The Project, as evaluatedn the FEIS, will maintain natural groundwater quality to the maximum
practicable extent. During the environmental review process PolyMet and the Co-Lead Agencies
identified and assessedavailable control-technology alternatives and mitigation measures to protect
groundwater. The Project design incorporated the control technology, and the FEISanalysis establistes
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that the engineering controls included in the design for the Mine Site will meet the maximum practicable
extent requirements of Minnesota Rules, chapter 7060and maintain groundwater in its natural quality in
accordance with the State'snondegradation policy.

The following paragraphs briefly summarize the analysis of alternativesthat was conducted during
environmental review to ensure that groundwater quality is maintained. Full details on the process of
developing and evaluating Project alternatives is documented in Section 3.0 of the FEISReference(4)).
Section 3.2.3 of Referencg4) details the many alternatives to minimize water quality impacts that were
identified and evaluated, and documents the results of the evaluation.

During preparation of the FEIS,along with the pr eceding environmental review documents, PolyMet and
the agencies identified a broad range of reasonable alternatives for protecting groundwater and screened
the alternatives against the following factors:

1 Project purpose and need

1 technical feasibility

1 economic feasibility

1 availability

1 environmental and socioeconomic benefits

Each Project alternativeassembled various operating techniques and technologies that, when combined
into a single alternative, represented a consistent and unified approach for completing the proposed
activity while minimizing impacts to all areas of the environment & air, soil, water, wetlands, etc. The
components or technologies of a Project alternative used for protection of a specific media (in this case,
groundwater) were selected based on their overall compatibility with the other components of the Project.
For example, water treatment technologies that had a negative impact on air quality were avoided.
Alternatives that did not meet the screening criteria were not considered r easonable and were eliminated
from detailed analysis in accordance with the environmental review requirements of National
Environmental Policy Act (NEPA) / Minnesota Environmental Policy Act (MEPA)

The Project design and water management plans were develged based on the NEPA/MEPA alternatives
analysis, with additional mitigation measures incorporated during the environmental review process to
further minimize groundwater quality impacts. The Mine Site design, asreviewed in the FEISalternatives
analysis,incorporates a combination of design, management, and treatment measures to protect
groundwater quality to the maximum practicable extent.

4.3 Description of Engineering Controls to Protect Groundwater

The FEIS identified the following potential sources of groundwater impacts at the Mine Site (Section
5.2.2.3.2 of Referencg4)):

1 temporary and permanent waste rock stockpiles
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1 temporary OSP

T OSLA

1 equalization basins
1 mine pits

For each of these potential sources of groundwater impacts, the Project incorporates engineering controls
designed to maintain natural groundwater quality to the maximum practicable extent , as described in the
following subsections.

4.3.1 Permanent Category 1 Waste Rock Stockpile

Potential groundwater impacts due to t he Category 1 Waste Rock Stockpile, the only permanent stockpile,
will be controlled by a groundwater containment system consisting of a cutoff wall (a low permeability
compacted soil hydraulic barrier) combined with a drainage collection system around the perimeter of the
stockpile near the stockpile toe, as detailed in Section 2.1.2 of Referencg8). The containment system will
surround the stockpile, collecting stockpile drainage and drawing down the water table on the stockp ile
side of the cutoff wall, thereby maintaining an inward gradient along the cutoff wall and eliminating the
potential for stockpile drainage passing through the cutoff wall (hydraulic barrier) (i.e., any leakage
through the cutoff wall will be inward into the containment system). Groundwater modeling of the
Category 1 Stockpile Groundwater Containment System (Attachment A of Reference(8)) indicates that the
containment system and mine pits are expected to capture the total stockpile drainage . Groundwater
containment systems, consisting of a cutoff wall and a groundwater collection system, are commonly used
at facilities where there is a need to manage groundwater flow, such aslandfills, tailings basins, and paper
sludge disposal facilities. Academic, governmental, and industry authorities acknowledge that such
groundwater containment systems are a successful control technology for potential groundwater impacts
(Attachment D of Reference(8)). Therefore, the construction of a groundwater containment system

around the Category 1 Waste RockStockpile will maintain natural groundwater quality to the maximum
practicable extent.

PolyMet will further contro | potential groundwater impacts from the Category 1 Waste Rock Stockpile by
applying a geomembrane cover system incrementally during Project operations (Section 3.0 of
Reference(3)). The cover systemwill reduce pollutant loa d by reducing infiltration of precipitation

through the reclaimed Category 1 Waste Rock Stockpile, thereby reducing the load that reports to the
equalization basins. Geomembrane cover systems are widely used throughout the world in mining,
landfills, and other industries that have to address long-term containment of wastes that have potential to
impact groundwater (Section 3.2.3 of Referencg(3)); therefore, progressive reclamation of the Category 1
Waste Rock Stockpilewith a geomembrane cover system will maintain natural groundwater quality to the
maximum practicable extent.
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4.3.2 Temporary Waste Rock and Ore Stockpiles

Potential groundwater impacts from the temporary waste rock stockpiles will be controlled by installation
of engineered liner systems and by the fact that the operational life of the stockpiles is limited.

PolyMet will construct an engineered liner system under each temporary waste rock stockpile to control
potential groundwater impacts from stockpile drainage. The liner system will consist of,from the top
down, an overliner drainage layer, an impermeable composite liner barrier, and a foundation underdrain
system, as detailed in Section 2.1.3 of Referencg8). The impermeable composite liner barrier, comprised
of a compacted soil liner overlain by a geomembrane layer, will prevent stockpile drainage from
infiltrating downward. Stockpile drainage will be collected above the liner in t he high permeability
overliner drainage layer, then pumped to the equalization basins for further conveyance to the WWTSvia
the MPP. The overliner drainage layer will minimize the development of hydraulic head on the
impermeable liner, thus minimizing the potential for groundwater impacts due to any liner defects. The
linersd integrity will also be pr ot maybedndtalledyinafeasundat i on
where high groundwater is encountered to minimize the potential for excess pore pressures adversely
affecting the performance of the liner system as the stockpile is loaded. These three liner design
components (underdrains, impermeable barrier, and overliner drainage layer) function as a system to
enhance liner integrity and stockpile stability. PolyMet will implement a Construction Quality Assurance
Plan to assure that the liner system meets design specifications (Section 2.1.3.3 of ReferencéB)).
Calculations based on typical liner defect size and frequency, expected hydraulic head, and measured
hydraulic conductivity of system components indicate that stockpile drainage will be effectively
controlled, as shown in Table 4-1 of this volume and discussed in Section 61.1 of Reference(7).

Composite liner systems are commonly usedand required by regulatory agencies at facilities where there
is a need to protect groundwater, such as landfills and waste water treatment ponds. Composite liner
systems, consisting of an upper geomembrane hydraulic barrier overlying a low permeability compacted
soil layer, when both are properly specified and constructed, are a successful control technology for
potential groundwater impacts. Therefore, composite liner use for the temporary stockpiles will protect
natural groundwater quality to the maximum practicable extent.

The temporary nature of these stockpiles will also limit their potential impacts to groundwater. The
Category 2/3 Waste Rock Sockpile, the Category 4 Wage Rock Stockpile, andthe OSPwill have operating
lives of 11to 21 years.At the end of their operating lives, PolyMet will remove these temporary waste rock
stockpiles and reclaim their footprints. Because these stockpiles ae temporary, rather than permanent,
there is less potential for degradation of the liners over time, and limited duration of potential

groundwater effects from these features.

Overall, these stockpiles aredesigned to maintain natural groundwater quality a t the Mine Site to the
maximum practicable extent while the stockpiles are in place, and the temporary nature of these
stockpiles minimizes the potential for any long -term or on-going impact to natural groundwater quality.

43



4.3.3 Overburden Storage and Laydown Ar  ea

PolyMet will use the OSLA to screen, sort, and temporarily storepeat and unsaturated overburden for
future use. Potential groundwater impacts from the OSLA will be controlled by collecting runoff and
drainage from the site and pumping it to the FTB. The OSLA will be unlined it will be graded and
compacted to provide a well-drained site. The compacted base will result in most of the precipitation
falling on the OSLA to become runoff. However, the compacted base is assumed to allow some water to
infilt rate; therefore, the compacted base layer is characterized as a lowpermeability base layer. Runoff
and drainage will be collected in an unlined mine water pond, then pumped to the Construction Mine
Water Basin for further conveyanceto the FTBvia the MPP (Section 2.1.5.10f Reference (2)). These
proposed management practices are consistent with industry standards, and analyses indicate that they
will limit mobilization of constituents, including mercury, to the environment (S ection 2.1.5.1 of
Reference(2)).

Peat can release mercury when it decomposes. PolyMet has analyzed the potential for groundwater
impacts from peat stored in the OSLA, and determined that water leaving the peat stockpile is not
expected to result in a measurable change in mercury concentrations in the groundwater. This screening
analysis is summarized below.

Most of the peat that will be placed in the OSLA will have already undergone decomposition, and
conditions in the stockp ile will limit further decomposition. The peat stockpiled in the OSLA will be a
mixture of surficial peat (0 to 25 centimeter [cm] depth) and well-decomposed deep peat (25 cm to
bottom of the peat profile), placed in a moist to wet condition. Because the | argest volume of peat will be
obtained from the subsurface of wetlands (deep peat), the stockpiled peat is expected to reflect a well-
decomposed material at the time of placement. While surficial peat can decompose quickly, this surficial
peat will be a small component of the stockpiled material, and it will be mixed into the pile where low
oxygen and moist conditions will limit its decomposition. Overall, because the stockpiled peat is expected
to reflect a well decomposed peat and retain most of its origi nal moisture, decomposition is estimated to
be slow (Reference(16), Reference(17)), with estimates of potential decomposition ranging from about 3
to 4 millimeter (mm) per year (Reference(18)) up to 20 mm per year, with 10 mm considered to be a
reasonable estimate of potential decomposition over the life of the stockpile ( Reference(19)). Therefore,
potential decomposition of stor ed peat will occur in only a thin layer at the surface of the stockpile.

Based on available research, almost all of the mercury potentially released due to decomposition of peat
at the surface of the stockpile is estimated to volatilize or adsorb to organi ¢ material in the peat stockpile
(Reference(18), Reference(20)). Thepeat placed in the OSLA stockpile will contain a large amount of
organic matter, which has a high affinity for mercury (Refererce (21)). Decomposition of peat at the
surface of the stockpile will create additional organic matter. There are two major loss mechanisms for
mercury potentially released as the peat decomposes:1) volatilization, where about 50% to 80% of the
mercury input to an ecosystem is estimated to be volatilized into the atmosphere ( Reference(20),
Reference(21)); and 2) adsorption to organic carbon, and soils in general, with studies indicating a high
affinity of mercury to organic carbon and soil organic matter ( Reference(22)) and peat (Reference(23)),
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with about 50% of added mercury being adsorbed by organic matter ( Reference(24)). Overall, more than
95% of added mercury was found to be sequestered with organic matter and soil matter (Reference (24)).

If it is assumed that approximately 50% of mercury potentially released from the decomposition of peat is
volatilized and that approximately 50% of potentially released mercury is adsorbed to organic matter in
the stockpile, then very little mercury would be available to be carried downward through the stockpile
with percolating water to the compacted base layer of the OSLA. GoldSim modeling completed for the
FEIS estimated that there would be no adsorption of water by the peat, and further estimated that about
22% of precipitation (approximately 6.3 inches per yea) would infiltrate and move downward through the
peat stockpile (Section 6.1.1.4 ofReference(7)), which results in an overestimate of water moving
downward through the stockpile because it does not account for the likely absorbance of water by
organic material and it also results in an overestimate of mercury moving downward through the
stockpile. This overestimatefor water flowing through the peat stockpile was made to provide a
conservative estimate of potential impacts to groundwater for the environmental review process.
However, a number of studies indicate that very little of the mercury sequestered in soilsleaches
downward to groundwater ( Reference(25), Reference(21), Reference(23), Reference(26)). Based ontwo
known loss mechanisms for mercury (volatilization and adsorbance to organic matter) and assuming that
22% of annual precipitation would move downward through the peat stockpile (with no loss of water or
mercury at depth in the stockpile), screening calculations developed for this analysis estimate a potential
mercury concentration in the water percolating through the stockpile ranges from less than 2 ng/L to
about 10 ng/L and is consistent with the discussion in Section 5.2.2.3.4 ofthe FEIS(Reference(4)) and
Section 2.1.5.1 of Referencg2). The current calculations do not account for the potential loss of mercury
as water infiltrates through the compacted base layer of the OSLA and through mineral soil overlying the
shallow groundwater aquifer. Therefore, the estimated potential mercury concentration of the water
infiltrating from the OSLA to the shallow groundwater is considered a conservative overestimate.

Water reaching the compacted base layer of the OSLA would have the potential to move laterally and
become runoff water or to infiltrate through the low -permeability compacted base layer to groundwater.
Whether water from the peat stockpile moves laterally as runoff to the OSLA Pond or moves vertically into
the low-permeability compacted base and eventually to groundwater, the estimated concentration of
mercury in a relatively small volume of water leaving the peat stockpile is not expected to result in any
measurable change in existing conditions groundwater or wetland mercury concentrations. Therefore, the
design of the OSLA is estimated to maintain groundwater in its natural quality to the maximum

practicable extent.

4.3.4 Equalization Basins

Potential groundwater impacts from the equalization basins in the Equalization Basin Areawill be
controlled by installation of single-liner systems overlying a one-foot thick soil liner (Sedion 5.2.2.9 of
Reference(7)). Calculations based on typicalliner characteristics expected hydraulic head, and measured
hydraulic conductivity of system components indicate that leakage from the basins will be controlled to
the maximum practicable extent, as shown in Table 4-1 of this volume and discussed inSection 5.2.2.9 of
Reference(7).
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4.3.5 Mine Pits

PolyMet has designed the East Pit, Central Pit, and the West Pit such that waste rock andhine water will
be controlled to the maximum practicable extent. During operations, the mine pits will be dewatered and
groundwater flow will be inward to the pits; there will be no outward flow from the pits and thus no
impact to groundwater quality during operations.

After mining is completed , a sequence of actionsis planned for each mine pit that will, in combination,
limit the potential impacts of the Project on groundwater quality. The depleted East Central Pitwill be
backfilled with waste rock from the temporary waste rock stockpiles and from on-going mining in the
West Pit. As the East Central Pit is backfilled, it will be flood ed, to reduce further oxidation in the waste
rock and mine pit walls, and thus reduce the potential for surface or groundwater quality impacts. As the
East/CentralPit is flooded and for approximately 14 years after flooding is complete, PolyMet will
recirculate mine water from the pit to the WWTS for treatment to remove the flushing load associated
with inundation of the waste rock and the pit wa lls (Section 2.0 of Reference(3)).

When mining is completed in the West Pit, PolyMet will accelerate the natural flooding of the pit using
treated effluent from the WWTSand untreated water from the Plant Site (Section 2.0 of Reference(3)).
This accelerated flooding will control water quality in the West Pit by reducing the oxidation time for the
pit wall rock; it will bring the initial constituent concentration in the pit water close to the long-term
steady state concentration (Section 6.2.3.3.2 of Referencg7)).

Once the pits are flooded (expected during the postclosure maintenance phase, estimated to occur in
Mine Year 55 and the water level is above the bedrock rim of each pit, some of the pit water will flow
within the surficial aquifer and bedrock to the south towards the Partridge River. The actions described
above will control the constituent concentrations in the pit water, thus limiting the potential impacts of
mine pit water on groundwater quality . Groundwater flow models for the surficial aquifer and bedrock
indicate that the se measures will control potential impacts to groundwater from the mine pits to the
maximum practicable extent requirements (Section 6.32 of Reference (7)).

4.3.6 Mine Water Sumps and Overflow Ponds

Potential groundwater impacts from the mine water sumps will be controlled by the installation of double
liners and a Leak Collectionand RecoverySystem, as detailed in Section 2.1.4.1 of Reference (2). The
Leak Collectionand RecoverySystem will return any leakage through the upper layer of the liner system
to the sump. Overflow ponds, which will only receive stockpile runoff during precipitation events larger
than the 10-year, 24-hour event and will completely contain runoff up to the 100 -year, 24-hour event, will
be constructed with a single-liner system overlying a one-foot -thick soil liner. Other mine water ponds will
be constructed with liner systems based on the quality of the collected water (Section 2.1.5 of Reference
(2)): a double liner (RTH drainage), a single liner (haul road drainage), or no liner (OSLA drainage).
Calculations based on typical liner characteristics, expected hydraulic head, and measured hydtulic
conductivity of system components indicate that leakage from the sumps and ponds will be controlled to
the maximum practicable extent (Sections 5.2.2.4 and 5.2.2.9 of Referencér)).
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4.4 Anticipated Performance of Engineer ing Controls

Each of the Mine Site features with the potential to affect groundwater will be constructed and managed
to maintain natural groundwater quality to the maximum practicable extent. The FEISReference(4))
evaluated the potential impact of each of these sources to groundwater. Table 5.2.227 of Reference (4)
lists the estimated pit outflow and leakage into groundwater flow paths, based on modeling completed
for the Project. This table, shown as Table 4-1, documents the anticipated performance of t he planned
engineering controls.

PolyMet will monitor the performance of the Mi ne Site engineering controls and the groundwater quality
downgradient of Mine Site features (Section 3.2.1 of Volume I) to meet the maximum practicable extent
requirements of Minnesota Rules, chapter 7060, and if the engineering controls are not achievingthe
desired outcomes, will implement adaptive management actions or contingency mitigation (Sections 6.4
and 6.5 of Reference(2)), as necessary to comply with all permit conditions.

Table 4-1 Estimated Flow from Potential Sources of Groundwater | mpacts
Flow Rate  Duration of Source Mine Year when Solute Plume
Contaminant Source (gpm) (Mine Years) First Arrives at Partridge River
EastCentral Pit 3.750 20+ 100
West Pit 6.091) 55+ 105
?re:;%c;rryarzﬁ Waste RockStockpile 0.0193 0-20 35
Ore Surge Pile (Temporary) 0.00116 0-21 90
Equalization Basins 0.0138 0-33 85
Overburden Storage and Laydown Area 14.0 0-20 30

Information from Table 5.2.2-27 of Reference (4), based on GoldSim deterministic run with 50th percentile inputs. See Section 3.0
of Reference (7) for a description of the GoldSim modeling.

(1) Pit water into groundwater flow path

(2) Concentration decrease
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Large Table 1 Design Criteria for Mine W ater Infrastructure

Design Rationale

Structure

Mine Water Ponds: Overburden Storage
and Laydown Area (OSLA) Runoff

Objectives

Provide flood storage and reduce total
suspended solids (TSS). Pond is temporary in
nature; active during the life of mine.

Design Criteria and Assumptions

1. Pond to contain runoff by gravity from 25-year, 24-hour event.

2. Pump capacities based on average annual 3eday spring snowmelt flows (average
annual peak runoff volume).

3. Pump location chosen to allow for TSS reduction.

OSLA drainage water quality will be commensurate with unsaurated overburden and peat
runoff, where the only constituent of concern is mercury. Low risk of adjacent or
downstream infrastructure damages; typical designs are between the 2year storm (as
required by the Minnesota NPDES/SDS Construction Stormwater Gaeral Permit for
design of temporary construction stormwater ponds) and 25 -year storm (as required by
40 CFR 258.26 for runoff from solid waste landfills), depending on the nature of the
affected infrastructure.

Mine Water Ponds/Ditches: Haul Road
Runoff

Provide conveyance by gravity, flood storage,
and TSS reduction. These are temporary in
nature; active during the life of mine.

1. Ditches are sized to convey and ponds are sized to contain runoff by gravity from
the 100-year, 24-hour event.

2. Pump capacties based on average annual 3@day spring snowmelt flows (average
annual peak runoff volume).

3. Pump location chosen to allow for TSS reduction.

Haul road drainage water quality could be commensurate with drainage from overburden
runoff, or Category 1 to Category 4 waste rock with limited flow path. The 100-year storm
event is standard for small impoundments with an acknowledged hazard potential, but
considered low hazard (no downstream residents or development) (ICOLD 1982). Runoff
in excess of the 100-year storm event, which will be significantly diluted, will be managed
through overflow contingencies (see last row of table).

Mine Water Ponds: Rail Transfer Hopper
(RTH) Runoff

Provide flood storage and reduce TSS. Pond
is temporary in nature; active during the life
of mine.

1. Pond to contain runoff from 100 -year, 24-hour event with pumped outflow.

2. Pump capacity set to contain 100-year, 24-hour storm event within pond without
overflow.

3. Sediment trap designed prior to pond inlet and pump location ch osen to allow for
reduction in TSS reduction.

RTH drainage water quality will be commensurate with drainage from Category 4 waste
rock runoff, which is how ore is categorized, with a limited flow path. The 100-year storm
event is standard for small impoundments with an acknowledged hazard potential, but
considered low hazard (no downstream residents or development) (ICOLD 1982). Runoff
in excess of the 100 year storm event, which will be significantly diluted, will be managed
through overflow contingencies (see last row of table).

Sumps (Manholes): Category 1 Stockpile
Groundwater Containment System

Provide collection and conveyance of
Category 1 Waste Rock Stockpile drainage.
Sumps are permanent in nature; long-term
use.

1. Manhole to provide collection for pump and piping system.

2. Conveyance along the groundwater containment system and overflow pipes to
the East and West Pit are based on gravity flow of the 100 year, 24-hour event plus
groundwater.

3. Pump capacity and pipe capacity from sump to equalization basins based on 1.5
inch, 24-hour storm event.

4. Overflow pipes to East and West Pit for flows in excess of pump capacity up to the
100-year, 24-hour event.

Drainage water quality from the stockpile will be commensurate with drainage from
Category 1 waste rock runoff. The 100 year storm event was chosen for pipes as standard
for an acknowledged but small hazard potential. An analysis of 30 years of local rainfall
determined that the 1.5-inch event is exceeded, on average, one time per year. Therefag,
this storm event was chosen based on optimization of operations and economics
associated with pit pumping, treatment, and storage capacity. Overflow from this system
will be routed to the pits and captured.

Sump/Overflow Pond: Category 2/3 and
4 Waste Rock Stockpiles and Ore Surge
Pile (OSP)

Provide storage for collection and
conveyance of stockpile drainage. Sumps and
ponds are temporary in nature; active during
the life of mine.

1. Sumps to contain yield from 10-year, 24-hour event by gravity.

2. Overflow ponds to provide excess capacity up to the 100-year, 24-hour event by
gravity.

3. Sumps and ponds to have 3foot of freeboard between maximum water level
(water level based on associated design storm) and top of dike.

4. Pump capacities based on averge annual 30-day spring snowmelt flows (average
annual peak runoff volume).

Drainage from the stockpile will be commensurate with drainage from the associated
waste rock runoff. The 10-year storm event was chosen to handle the direct runoff based
on an industrial stormwater pond design requirement. Overflow up to the 100 -year storm
event was chosen as standard for small impoundments with an acknowledged hazard
potential, but considered low hazard (no downstream residents or development) (ICOLD
1982).

Sumps: Mine Pit

Provide storage of runoff and groundwater
inflows for collection and conveyance. Sumps
are temporary in nature; active during the life
of mine.

1. Pit pump capacities are based on groundwater inflows plus peak flows from the
annual snowmelt event, assuming a rapid spring snowmelt (40% of the snowmelt
occurring within one day). This design results in removing 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 from
a 5-year, 24-hour storm event. The sumps are designed with capacity to hold the
remaining volume from this snowmelt runoff event assuming pumps are operating.

2. Lowest pit level to act as sump overfow
3. Temporary in nature and continually moved with mine progression

Mine pit drainage water quality could be commensurate with drainage from Category 1 to
Category 4 waste rock. Drainage within the pits will be fully contained within the sump or
the lowest level of the pit. Pit sump and pump sizing was based on optimization of
operations and economics associated with pit pumping, treatment, and storage.

Mine Water Pipes

Convey mine water to the Equalization Basin
Area.

Pipes are designed to maintain velocities less than 5 feet per second.




Structure

Objectives

Design Criteria and Assumptions

Design Rationale

Overflow Contingencies for Storm
Events in Excess of the Design Storm

1. Minimize uncontrolled overflows of mine
water from sumps and ponds.

2. Direct mine water away from stormwater
features during events greater than design
storm, if possible.

1. With the exception of the RTH pond, the sumps and ponds include three feet of
freeboard as a factor of safety. The RTH pond includes one foot of freeboard and a
larger pump to accommodate larger flows.

2. An emergency operational contingency plan includes use of temporary diesel
pumps to operate during events greater than the design volume or under
circumstances of extended power outages associated with heavy rainfall.This plan
will maintain water levels below the total capacity of the sumps and ponds, pumping
to th e pits until mine water volumes are down to manageable levels.

3. If necessary, pumping priorities will be given based on the reactivity of the
material drained, following these priorities in descending order: OSP sump SOSP and
overflow pond M W-SOSP; Category 4 Waste Rock Stockpile sump S4 and overflow
pond M W-S4; Category 2/3 Waste Rock Stockpile sumps and overflow ponds; RTH
runoff pond M W-RTH; haul road ruroff ponds M W-HRC, MNV-HRE, MV-HRW, and
MW-HRN; and OSLA runoff pond MW-OSLA. During this time, pit dewatering may
cease, with water contained in the lower portions of the pits.

Additional contingency measures to mitigate hazards associated with flows in excess of
the 100-year, 24-hour storm

ICOLD. 1982. Manual on Tailings Dams and Dumps. Bulletin 45. Published by the International Commission on Large Dams, Par{Reference(27))




Large Table 2 Design Criteria for Mine Site Stormwater Infrastructure

Structure

Objectives

Rationale

Convey runoff from reclaimed and natural areas within Mine
Site to stormwater ponds

Design Criteria

Contain and convey peak flows associated with 10year, 24-hour storm event

Manage stormwater runoff

Intercept stormwater prior to reaching mine water areas (pits,

Avoid stormwater mixing with mine water or contacting surfaces

Ditches . ; Size ditches and dikes to managestormwater up to the 100-year, 24-hour storm event . . S

unreclaimed stockpiles, haul roads, etc.) 9 P y disturbed by mining activities
. . Install riprap, drop structures, or other best management practices (BMPs) in ditch sections where . . .
Limit erosion P . p P g . P ( ) Protect infrastructure and reduce total suspended solids (TSS) in rundf
flow velocities are greater than 4 feet per second during the 100-year, 24-hour storm
Control the conveyance of stormwater to the Partridge River to . . .
S y . . . 9 Provide storage and conveyance of peak flows and volumes associated with 18year, 24-hour
avoid significant localized increases in peak flows to the ; Manage stormwater runoff
. . o . storm event through the primary pond outlet
Partridge River or its tributaries
L . . . . . . Comply with expected individual permit requirements; 100 mg/L TSS
Reduce TSS concentration irstormwater discharged from the Size ponds to provide residence time needed to meet 100 mg/L TSS storm event benchmark limit Py . _p . P . q 9 .
) . . . benchmark limit as defined by the Minnesota NPDES/SDS Industrial
Mine Site to the Partridge River for up to the 100 -year, 24-hour storm event .
Stormwater General Permit
. . . Size ponds to manage, control, and conveystormwater runoff up to the 100 -year, 24-hour storm . i . . .
Manage stormwater runoff to avoid overflows in to mine water ) - . . Avoid stormwater mixing with mine water or contacting surfaces
event, with an overflow weir in the northern ponds (Ponds A and B) to pass flows in excess of this . . S

areas . disturbed by mining activities

Ponds design storm

In the event of a flood on the Partridge River, divert Partridge
River floodwaters from flowing onto the Mine Site

Size exterior dikes and pond components (i.e., culverts and weirs) to conveythe 100-year, 24-hour
storm flows from Mine Site to the Partridge River when the Partridge River is at its 100-year flood
level. Include check valves on the outlet culverts from the northern ponds (Ponds A and B) to block
inflows from Partridge River flooding.

Mitigate potential hazards associated with Partridge River water flowing
onto the Mine Site and mixing with mine water or contacting surfaces
disturbed by mining activities

Manage stormwater from the Mine Site in an event in excess of
the design storm

During events in excess of the 108year flood in the Partridge River, excessstormwater from the
northern ponds (Ponds A and B) could be pumped to the stormwater ditch that flows south to
Pond C or off-site using temporary portable pumps. If necessary, pumping priorities will be given
to the stormwater pond with potential to overflow into the mine water systems.

Additional contingency measure to mitigate hazards associated with flows
in excess ofthe 100-year, 24-hour storm




Large Table 3 Mine Site Chemical Additives

Chemical

Purpose

Location of
chemical

addition in
process

Amount/ duration/ frequency
of addition

Average rate of use Maximum rate of use

Storage  Storage Tank
Location Capacity Description

Secondary
Containment

Fate and Transport

Magnesium

For average use: main roads will

This product binds to soils and because it is composed of, soluble salts may
also become entrained in stormwater. Adherence to best management

. Dust suppressant . 104,428 . S . . - S
Chloride Aqueous PP Haul roads and | be sprayed twice per year and 104,428 gallons/day . . practices will limit the off - site transport of chemical additives. Optimization
. (one type to be . . . gallons/day None - to be brought on -site and applied by a . L o
Solution o stockpiles, if minor roads once per year (313,284 of application rates, application frequency, and the water dilution to
applied; others . ; . (208,856 vendor. o .
(Dustgard) . needed For maximum use: roads will be gallons/year) product ratio will allow for the minimum amount of treatment needed to
. are alternatives) . gallons/year) . . .
(Primary) sprayed 3 times per year achieve successful dust suppression. Haul road runoff is captured as part of
the mine water system.
AQUEOUS This product is comprised of organic components, and thus will biodegrade
q For average use: main roads will over time, while bound to soils or if it becomes entrained in stormwater.
Amorphous Dust suppressant . 104,428 . N .
. be sprayed twice per year and 104,428 gallons/day . . Adherence to best management practices will limit the off -site transport of
Polymer Solution (one type to be . gallons/day None - to be brought on -site and applied by a . - e . .
L Haul roads minor roads once per year (313,284 chemical additives. Optimization of application rates, application frequency,
(BT-468) applied; others . . (208,856 vendor. . o .
. . For maximum use: roads will be gallons/year) and the water dilution to product ratio will allow for the m inimum amount
(Potential are alternatives) . gallons/year) . .
Sibsfitute) sprayed 3 times per year of treatment needed to achieve successful dust suppression. Haul road
runoff is captured as part of the mine water system.
This product binds to soils and because it is composed of, soluble salts may
Dust suppressant For average use: main roads will also become entrained in stormwater. Adherence to best management
Roadsaver®-C PP be sprayed twice per year and 94,934 gallons/day | 94,934 gallons/day . . practices will limit the off - site transport of chemical additives. Optimization
. (one type to be . None - to be brought on -site and applied by a S L o
(Potential aoolied: others Haul roads minor roads once per year (189,869 (284,803 vendor of application rates, application frequency, and the water dilution to
Substitute) arF')epaI te’rnatives) For maximum use: roads will be | gallons/year) gallons/year) ' product ratio will allow for the minimum amount of treatment needed to
sprayed 3 times per year achieve successful dust suppression. Haul road runoff is captured as part of
the mine water system.
This product binds to soils and because it is composed of, soluble salts may
Dust suppressant For average use: main roads will also become entrained in stormwater. Adherence to best management
Roadsaver® PP be sprayed twice per year and 104,428 gallons 104,428 gallons per . . practices will limit the off -site transport of chemical additives. Optimization
. (one type to be . None - to be brought on -site and applied by a . . o
(Potential aoplied: others Haul roads minor roads once per year per day (208,856 day (313,284 vendor of application rates, application frequency, and the water dilution to
Substitute) arp:al te'rnatives) For maximum use: roads will be | gallons per year) gallons per year) ' product ratio will allow for the minimum amount of treatment needed to
sprayed 3 times per year achieve successful dust suppression. Haul road runoff is captured as part of
the mine water system.
This product binds to soils and because it is composed of, soluble salts may
For average use: main roads will also become entrained in stormwater. Adherence to best management
. Dust suppressant . 104,428 . N . . . L
Durasoil be sprayed twice per year and 104,428 gallons/day . . practices will limit the off -site transport of chemical additives. Optimization
. (one type to be . gallons/day None - to be brought on -site and applied by a . - o
(Potential . Haul roads minor roads once per year (313,284 of application rates, application frequency, and the water dilution to
. applied; others . . (208,856 vendor. S .
Substitute) . For maximum use: roads will be gallon/year) product ratio will allow for the minimum amount of treatment needed to
are alternatives) . gallons/year) . . .
sprayed 3 times per year achieve successful dust suppression. Haul road runoff is captured as part of
the mine water system.
This product is comprised of organic components, and thus will biodegrade
For average use: main roads will over time, while bound to soils or if it becomes entrained in stormwater.
. Dust suppressant . 104,428 . R .
Gorilla-Snot be sprayed twice per year and 104,428 gallons/day . . Adherence to best management practices will limit the off -site transport of
. (one type to be . gallons/day None - to be brought on -site and applied by a . - o . .
(Potential L Haul roads minor roads once per year (313,284 chemical additives. Optimization of application rates, application frequency,
. applied; others . : ) (208,856 vendor. L o -
Substitute) For maximum use: roads will be gallons/year) and the water dilution to product ratio will allow for the minimum amount

are alternatives)

sprayed 3 times per year

gallons/year)

of treatment needed to achieve successful dust suppresson. Haul road
runoff is captured as part of the mine water system.




Chemical

Purpose

Location of
chemical

addition in
process

Amount/ duration/ frequency
of addition

Average rate of use Maximum rate of use

Storage
Location

Storage Tank
Capacity Description

Secondary
Containment

Fate and Transport

Dust suppressant

For average use: main roads will

This product is comprised of organic components, and thus will biodegrade
over time, while bound to soils or if it becomes entrained in stormwater.

(if needed, this will be a winter
application)

application rates

Soiltac be sprayed twice per year and 52,214 gallons/day | 52,214 gallons/day . . Adherence to best management practices will limit the off -site transport of
. (one type to be ; None - to be brought on -site and applied by a . . e - L
(Potential anplied: others Haul roads minor roads once per year (104,428 (156,642 vendor chemical additives. Optimization of application rates, application frequency,
Substitute) ppiied, . For maximum use: roads will be | gallons/year) gallons/year) ’ and the water dilution to product ratio will allow for the minimum amount
are alternatives) . . .
sprayed 3 times per year of treatment needed to achieve successful dust suppression. Haul road
runoff is captured as part of the mine water system.
This product is comprised of organic components, and thus will biodegrade
For average use: main roads will over time, while bound to soils or if it becomes entrained in stormwater.
Dust suppressant . 104,428 . S .
Coherex be sprayed twice per year and 104,428 gallons/day . . Adherence to best management practices will limit the off -site transport of
. (one type to be . gallons/day None - to be brought on -site and applied by a . " S . L
(Potential o Haul roads minor roads once per year (313,284 chemical additives. Optimization of application rates, application frequency,
. applied; others . ; . (208,856 vendor. S o -
Substitute) . For maximum use: roads will be gallons/year) and the water dilution to product ratio will allow for the minimum amount
are alternatives) . gallons/year) . .
sprayed 3 times per year of treatment needed to achieve successful dust suppression.Haul road
runoff is captured as part of the mine water system.
This product is a soluble substance and melts ice. It will be used in winter
No average use planned S . .
. ) application, when stormwater is not moving. Adherence to best
For maximum use: used, as TBD based on management practices will limit the off -site transport of chemical additives
Calcium Chloride . Walkways, haul | needed, based on None planned - to be brought on -site as . g . P - . P . '
. De-icer . NA recommended Optimization of application rates and application frequency will allow for
(Primary) roads recommended application rates needed.

the minimum amount of treatment needed to achieve successful de-icing of
the roads. Application areas (haul roads, Fuéing and Maintenance Facility,
etc.) runoff is captured as part of the mine water system.




Large Table 4 Mine Site Baseline Surface Water Quality Monitoring Summary

Water Quality Data for PM -1/ SW001/ SD009

1999-2015
# of
Parameter Fraction Units Samples®  Minimum @  Maximum @ Average® | Median ®
General Parameters \

Alkalinity, bicarbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, bicarbonate, as HCO3 NA mg/l 21 83.4 126 97.7 92.2
Alkalinity, carbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/l 10 84.3 106 94.6 93.2
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| NA NA NA NA NA
Carbon, total organic NA mg/| 8 1.80 2.40 2.13 2.15
Chemical Oxygen Demand NA mg/| 7 <1 24 8.39 9.00
Chloride NA mg/l 31 0.9 21.05 6.73 6.41
Cyanide NA mg/l 4 <0.02 <0.02 NA <0.02
Dissolved oxygen NA mg/l 3 9.3 15.2 114 9.6
Fluoride NA mg/| 9 0.11 0.17 0.14 0.14
Hardness, asCaCO3 NA mg/l 31 77.5 164.5 120 124
Nitrogen, Nitrate + Nitrite, as N NA mg/| 7 <0.1 0.2 0.12 0.14
Nitrogen, ammonia, as N NA mg/| 80 0.025 0.28 0.05 <0.1
Nitrogen, unionized ammonia, as N NA mg/| 76 0.0001 0.022 0.003 0.004
pH NA pH units 132 7.2 8.73 8 8
Phosphorus, total, as P Dissolved mg/| 1 <0.02 NA NA <0.02
Phosphorus, total, as P NA mg/| 8 < 0.004 0.14 0.063 <01
Redox (oxidation potential) NA mV NA NA NA NA NA
Solids, total dissolved NA mg/l 31 93 236 159 154
Solids, total suspended NA mg/| 44 <1 3 1.07 <1
Specific Conductance @ 25 °C NA pmhos/cm 31 209 393 282 296
Sulfate, as SO4 NA mg/| 70 9.1 41.35 25.0 25.4
Temperature NA deg C 100 0.3 23.9 12.6 14.9
Turbidity NA NTU 130 0 3.1 0.92 0.90
Aluminum Dissolved pg/l NA NA NA NA NA
Aluminum Total ug/l 10 <10 33.9 18.1 <25
Antimony Total pg/l 4 <3 <3 NA <3
Arsenic Dissolved pg/l NA NA NA NA NA
Arsenic Total pg/l 4 <2 11.7 6.53 6.70
Barium Total pg/l 4 <10 <10 NA <10
Beryllium Total ua/l 4 <0.2 <0.2 NA <0.2
Boron Total ua/l 9 80.9 116 96.0 93.5
Cadmium Total pg/l 5 <0.2 <0.2 NA <0.2
Calcium Total mg/| 10 23.1 25.9 24.6 24.7
Chromium Total pg/l 5 <0.5 <1 NA <1
Cobalt Dissolved ug/l NA NA NA NA NA
Cobalt Total ua/l 8 0.1 <1 0.45 <1
Copper Dissolved ua/l NA NA NA NA NA
Copper Total pa/l 10 < 0.66 <5 1.72 1.65
Iron Dissolved pg/l 70 <30 76 30.9 <50
Iron Total pg/l 7 0.06 50 27 <30
Lead Total ua/l 10 0.054 <1 0.32 0.45
Magnesium Total mg/| 10 9.58 11 10.4 10.5
Manganese Dissolved ua/l NA NA NA NA NA
Manganese Total ug/l 8 3.4 10 7.93 10.0
Mercury Total ng/l 33 <0.5 <10 1.11 0.70
Methyl Mercury Total ng/l 1 <0.1 NA NA <0.1
Molybdenum Dissolved pa/l NA NA NA NA NA
Molybdenum Total ua/l 5 2 <5 2.80 <5
Nickel Dissolved ua/l NA NA NA NA NA
Nickel Total pg/l 10 <0.6 <5 1.59 1.20
Palladium Total ug/l 5 <0.3 <25 NA <25
Platinum Total pg/l 5 <0.25 <25 NA <25
Potassium Total mg/| 7 2.38 3 2.65 2.70
Selenium Total pg/l 9 <1 <10 NA <3.6
Silver Total pg/l 9 <0.2 <1 NA <0.24
Sodium Total mg/| 9 4.1 5.7 4.78 4.8
Strontium Total ug/l 4 148 161 157 159
Thallium Total pg/l 9 <0.4 <2 0.60 0.63
Tin Total pa/l NA NA NA NA NA
Titanium Total pg/l 1 <10 NA NA <10
Vanadium Total ua/l NA NA NA NA NA
Zinc Dissolved pg/l NA NA NA NA NA
Zinc Total ua/l 10 0.94 29 8.85 <10

NA No data available.

(1) Field duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for PM -2 / SW002
2004-2015

# of
Samples®  Minimum @ | Maximum @ Average® | Median ¥

Parameter Fraction Units

General Parameters ‘

Alkalinity, bicarbonate, as CaCO3 NA mg/l 28 43.2 192 122 119
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 25 35.7 192 108 111
Biochemical Oxygen Demand (5day) NA mgl/l 1 <3 NA NA <3
Carbon, dissolved organic NA mg/| 1 NA NA 6.9 6.9
Carbon, total organic NA mg/| 51 4 25.9 9.83 8.70
Chemical Oxygen Demand NA mg/| 15 <10 65.5 31.0 25.7
Chloride NA mgl/l 53 0.7 55.2 27.3 33.8
Cyanide NA mg/l 4 <0.02 <0.02 NA <0.02
Dissolved oxygen NA mg/| 58 <0.1 13.37 7.39 7.22
Fluoride NA mgl/l 9 <0.1 0.17 0.11 0.12
Hardness, as CaCO3 NA mg/| 53 38.5 228 145 163
Nitrogen, Nitrate + Nitrite, as N NA mg/| 15 <0.1 2 0.22 <0.1
Nitrogen, ammonia, as N NA mg/| 12 <0.1 2.5 0.44 <0.1
pH NA pH units 66 6.12 8.09 7.16 7.20
Phosphorus, total, as P Dissolved mg/| 1 <0.02 NA NA <0.02
Phosphorus, total, as P NA mg/| 15 <0.004 0.2 0.049 0.083
Redox (oxidation potential) NA mV 13 381 809 513 496
Solids, total dissolved NA mg/| 53 78 422 250 288
Solids, total suspended NA mg/| 9 <1 15 3.35 <1
Specific Conductance @ 25 °C NA pmhos/cm 66 0 555.1 362 411
Sulfate, as SO4 NA mgl/l 65 0.13 108 38.3 38.6
Temperature NA deg C 65 0.19 22.67 9.53 7.17
Turbidity NA NTU 52 0 31.1 3.24 0.60
Aluminum Dissolved ug/l 43 <10 53.1 19.5 21.3
Aluminum Total pg/l 52 <10 188 31.0 26.3
Antimony Total pg/l 26 <0.5 <3 NA <0.5
Arsenic Dissolved pg/l 18 <0.22 1.4 0.51 <0.5
Arsenic Total ua/l 48 0.41 2 0.57 <0.5
Barium Total pg/l 18 <10 36 17.3 16.6
Beryllium Total ua/l 18 <0.2 <0.2 NA <0.2
Boron Total pg/l 23 <35 438 178 158
Cadmium Total pg/l 18 <0.2 <0.2 NA <0.2
Calcium Total mg/| 53 11.9 45.9 29.4 31.4
Chromium Total ug/l 18 <1 1.5 0.56 <1
Cobalt Dissolved ug/l 29 <0.2 0.78 0.25 0.22
Cobalt Total ug/l 50 <0.2 <1 0.26 0.21
Copper Dissolved ua/l 29 <0.5 1.3 0.52 0.52
Copper Total ug/l 52 <0.5 5.9 0.79 0.63
Iron Dissolved ug/l 30 128 26900 3165 587
Iron Total pg/l 51 1.27 30700 2718 789
Lead Total pg/l 52 <0.3 <1 0.28 <0.5
Magnesium Total mg/| 53 4.7 29.1 17.7 20.3
Manganese Dissolved ug/l 29 134 1130 320 103
Manganese Total ug/l 50 5.7 1100 275 98
Mercury Total ng/l 24 0.522 <10 2.46 2.30
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pa/l NA NA NA NA NA
Molybdenum Total pg/l 11 <0.3 <5 2.42 3.95
Nickel Dissolved ug/l 29 <0.5 1.5 0.31 <0.5
Nickel Total pg/l 52 <0.5 <5 0.55 <0.5
Palladium Total ug/l 5 <0.3 <25 NA <25
Platinum Total ug/l 5 <0.25 <25 NA <25
Potassium Total mg/| 22 1.72 5.2 3.39 3.80
Selenium Total pg/l 38 <1 <10 NA <1
Silver Total ug/l 16 <0.2 <1 NA <0.2
Sodium Total mg/| 24 2.2 40.5 18.3 13.1
Strontium Total ug/l 4 67.2 156 111 111
Thallium Total pg/l 38 < 0.0004 <2 0.14 0.01
Tin Total pa/l NA NA NA NA NA
Titanium Total pg/l 1 <10 NA NA <10
Vanadium Total ug/l 7 <3 <3 NA <3
Zinc Dissolved pg/l 29 <6 7.2 3.34 <6
Zinc Total ug/l 52 <6 26.5 4.28 <6

NA No data available.

(1) Field duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.
(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for PM -3/ SWO003
2004-2015

# of
Samples®  Minimum @ | Maximum @ Average® | Median ¥

General Parameters

Parameter Fraction Units

Alkalinity, bicarbonate, as CaCO3 NA mg/l 27 29.4 125 89.7 97.2
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 40 36.6 151 84.3 88.8
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| NA NA NA NA NA
Carbon, total organic NA mg/| 66 3.1 40.8 12.3 10.1
Chemical Oxygen Demand NA mg/| 14 <10 82.4 38.2 35.8
Chloride NA mgl/l 68 2.4 28.3 9.74 9.20
Cyanide NA mg/l 4 <0.02 <0.02 NA <0.02
Dissolved oxygen NA mg/| 64 <0.1 13.86 9.59 10.2
Fluoride NA mgl/l 21 <0.1 0.17 0.09 0.10
Hardness, as CaCO3 NA mg/| 68 35.7 140 100 109
Nitrogen, Nitrate + Nitrite, as N NA mg/| 14 <0.1 0.88 0.20 <0.1
Nitrogen, ammonia, as N NA mg/| 11 <0.1 0.45 0.13 <0.1
pH NA pH units 72 5.98 8.15 7.40 7.48
Phosphorus, total, as P Dissolved mg/| 1 <0.02 NA NA <0.02
Phosphorus, total, as P NA mg/l 30 < 0.004 0.18 0.041 <0.1
Redox (oxidation potential) NA mV NA NA NA NA NA
Solids, total dissolved NA mg/| 68 75 267 168 175
Solids, total suspended NA mg/| 10 <1 6 2.80 2.80
Specific Conductance @ 25 °C NA pmhos/cm 72 80.6 368 226 233
Sulfate, as SO4 NA mgl/l 68 0.41 49.3 16.3 15.9
Temperature NA deg C 71 0.2 24.2 10.1 9.2
Turbidity NA NTU 53 0 50.8 3.63 1.60
Aluminum Dissolved ug/l 48 10.1 150 39.4 25.8
Aluminum Total ua/l 60 <20 188 56.2 <40
Antimony Total ua/l 26 <0.5 <3 NA <0.5
Arsenic Dissolved ua/l 17 <0.5 2.2 0.83 0.86
Arsenic Total uo/l 47 <0.5 2.4 0.95 0.94
Barium Total ug/l 18 <10 17.2 114 12.5
Beryllium Total uo/l 18 <0.2 <0.2 NA <0.2
Boron Total pg/l 23 <35 239 103 <100
Cadmium Total ug/l 21 0.054 <0.2 0.10 <0.2
Calcium Total mg/| 68 9.4 33.1 23.1 25.2
Chromium Total ug/l 21 0.24 1.4 0.57 <1
Cobalt Dissolved ug/l 29 <0.2 0.41 0.13 <0.2
Cobalt Total ug/l 68 0.14 <1 0.26 <0.2
Copper Dissolved pa/l 29 <0.5 1.5 0.70 0.63
Copper Total po/l 70 0.45 <5 0.98 <0.8
Iron Dissolved ua/l 29 215 3080 972 796
Iron Total pg/l 50 1.45 3840 1458 1265
Lead Total uo/l 55 0.14 <1 0.27 <0.5
Magnesium Total mg/| 68 4.3 15.1 10.5 115
Manganese Dissolved ug/l 29 24.8 413 136 74
Manganese Total ug/l 53 30 430 144 95
Mercury Total ng/l 39 <0.5 <10 2.69 2.46
Methyl Mercury Total ng/l 9 0.061 0.492 0.26 0.28
Molybdenum Dissolved po/l NA NA NA NA NA
Molybdenum Total uo/l 14 0.8 <5 1.98 1.75
Nickel Dissolved ua/l 29 <0.5 1.4 0.49 <0.5
Nickel Total pg/l 70 0.24 <5 0.93 0.68
Palladium Total ua/l 5 <0.3 <25 NA <25
Platinum Total uo/l 5 <0.25 <25 NA <25
Potassium Total mg/| 21 1.7 3.7 2.61 2.70
Selenium Total ug/l 38 <1 <10 NA <1
Silver Total ug/l 16 <0.2 <1 NA <0.2
Sodium Total mg/| 23 2.3 25.2 8.04 7.02
Strontium Total ug/l 4 59.6 137 94.5 90.8
Thallium Total pg/l 38 < 0.0004 <2 0.14 < 0.005
Tin Total po/l NA NA NA NA NA
Titanium Total pg/l 1 <10 NA NA <10
Vanadium Total ua/l 7 <3 <3 NA <3
Zinc Dissolved ua/l 29 <6 16.3 4.01 <6
Zinc Total ua/l 70 2.1 52.7 7.11 <6

NA No data available.

(1) Field duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.
(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



2004-2015

Water Quality Data for PM -16 / SW004

Parameter

Fraction

Units

# of
Samples®

General Parameters

Minimum @

Maximum @  Average® | Median @

Alkalinity, bicarbonate, as CaCO3 NA mg/| 30 20.8 123 80.5 87.9
Alkalinity, carbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 41 27.3 853 95.3 81.5
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| NA NA NA NA NA
Carbon, total organic NA mg/| 68 3.6 36.2 14.9 13.0
Chemical Oxygen Demand NA mg/| 16 <10 93.7 41.9 35.5
Chloride NA mg/l 71 1.8 27.6 8.67 7.09
Cyanide NA mg/l 4 <0.02 <0.02 NA <0.02
Dissolved oxygen NA mg/l 63 <0.1 14.81 8.94 9.49
Fluoride NA mg/l 24 <0.1 0.17 0.10 <0.1
Hardness, as CaCO3 NA mg/| 74 30.2 149 93.4 105
Nitrogen, Nitrate + Nitrite, as N NA mg/| 16 <0.1 0.82 0.17 0.11
Nitrogen, ammonia, as N NA mg/| 13 < 0.05 0.38 0.12 <0.1
pH NA pH units 71 5.6 8.31 7.38 7.45
Phosphorus, total, as P Dissolved mg/| 1 <0.02 NA NA <0.02
Phosphorus, total, as P NA mg/| 32 < 0.004 0.1 0.041 <01
Redox (oxidation potential) NA mV 3 211 446 324 315
Solids, total dissolved NA mg/l 70 66 314 162 164
Solids, total suspended NA mg/| 12 <1 11 3.82 3.60
Specific Conductance @ 25 °C NA pmhos/cm 70 71.8 354 213 231
Sulfate, as SO4 NA mg/| 74 <1 34 14.5 13.2
Temperature NA deg C 70 0.04 26.27 10.8 9.70
Turbidity NA NTU 52 0 131 6.06 2.35
Aluminum Dissolved ug/l 48 15.8 159 49.0 36.5
Aluminum Total ug/l 61 17.7 4600 150 60.4
Antimony Total ug/l 26 <0.5 <3 NA <0.5
Arsenic Dissolved ua/l 18 <05 1.8 0.78 0.69
Arsenic Total ua/l 52 0.46 6.4 1.03 0.94
Barium Total ua/l 20 <10 16.3 9.93 10.9
Beryllium Total uo/l 20 <0.2 <0.2 NA <0.2
Boron Total ua/l 25 <35 223 100 <100
Cadmium Total uo/l 23 <0.02 <0.2 0.09 <0.2
Calcium Total mg/| 74 7 35.8 21.2 23.7
Chromium Total ug/l 23 0.19 2.5 0.73 <1
Cobalt Dissolved pg/l 31 <0.2 0.91 0.21 <0.2
Cobalt Total ug/l 70 0.13 8.5 0.43 0.24
Copper Dissolved ug/l 31 <0.5 2 0.97 0.79
Copper Total ug/l 72 0.43 7.8 1.42 1.10
Iron Dissolved ua/l 30 521 3310 1186 1003
Iron Total pg/l 52 141 29100 2083 1350
Lead Total ug/l 57 <0.03 2.4 0.29 <0.5
Magnesium Total mg/| 74 3.5 15.6 9.92 11.05
Manganese Dissolved uo/l 30 33.8 2150 190 120
Manganese Total uo/l 55 11.3 6480 244 125
Mercury Total ng/l 41 <0.5 <10 3.15 3.00
Methyl Mercury Total ng/l 11 < 0.056 0.89 0.39 0.36
Molybdenum Dissolved ug/l NA NA NA NA NA
Molybdenum Total uo/l 16 0.64 <5 1.72 1.60
Nickel Dissolved ua/l 31 <0.5 2 0.66 <0.5
Nickel Total po/l 72 0.3 7.3 1.26 1.05
Palladium Total ua/l 5 <0.3 <25 NA <25
Platinum Total ua/l 5 <0.25 <25 NA <25
Potassium Total mg/| 23 1.4 4.02 2.37 2.42
Selenium Total uo/l 41 0.29 <3.6 0.67 <1
Silver Total ua/l 18 <0.2 <1 NA <0.2
Sodium Total mg/| 25 1.9 20.2 7.75 6.90
Strontium Total ug/l 6 45.2 224 110 109
Thallium Total pg/l 44 < 0.0004 <2 0.13 < 0.005
Tin Total ug/l 2 <0.5 <0.5 NA <0.5
Titanium Total pg/l 1 <10 NA NA <10
Vanadium Total ua/l 7 <3 <3 NA <3
Zinc Dissolved pg/l 31 <6 8.7 3.61 <6
Zinc Total ua/l 72 1.9 78.7 8.09 <6

NA No data available.

(1) Field duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.
(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Parameter

Fraction

Water Quality Data for SW004a
2010-2015
# of
Units Samples®
General Parameters

Minimum @

Maximum @

Average ®

Median @

Alkalinity, bicarbonate, as CaCO3 NA mg/| 31 15.9 118 70.4 76.1
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 24.3 114 72.2 77.1
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| NA NA NA NA NA
Carbon, total organic NA mg/| 48 4.3 48.3 17.5 14.9
Chemical Oxygen Demand NA mg/| 12 <10 131 55.9 46.9
Chloride NA mg/l 48 1.6 24.2 7.72 6.45
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/| 47 4.49 13.86 9.52 9.84
Fluoride NA mg/l 5 <0.1 0.17 0.11 0.12
Hardness, as CaCO3 NA mg/| 48 275 130 90.0 100
Nitrogen, Nitrate + Nitrite, as N NA mg/| 12 <0.1 0.83 0.24 0.15
Nitrogen, ammonia, as N NA mg/| 12 <0.05 0.41 0.14 0.11
pH NA pH units 47 6.41 8.18 7.30 7.30
Phosphorus, total, as P NA mg/| 12 < 0.004 0.098 0.029 0.024
Redox (oxidation potential) NA mV 3 170 405 292 300
Solids, total dissolved NA mg/| 48 75 222 168 174
Solids, total suspended NA mg/| 5 1.6 3.2 2.24 2.0
Specific Conductance @ 25 °C NA pmhos/cm 47 46.8 371 198 213
Sulfate, as SO4 NA mg/l 48 4.8 30.8 14.1 12.3
Temperature NA deg C 47 0.13 27.24 11.1 9.7
Turbidity NA NTU 47 0 131.2 7.51 3.20
Aluminum Dissolved pg/l 47 <20 208 70.7 51.8
Aluminum Total ug/l 48 <20 570 117 90.2
Antimony Total pg/l 22 <0.5 <0.5 NA <0.5
Arsenic Dissolved pg/l 18 <0.5 2.3 0.85 0.78
Arsenic Total pg/l 48 <0.5 2.9 0.95 0.85
Barium Total pa/l 19 <10 18.7 10.8 11.1
Beryllium Total ug/l 19 <0.2 <0.2 NA <0.2
Boron Total pa/l 19 58.2 206 102 103
Cadmium Total pg/l 19 <0.02 <0.2 0.09 <0.2
Calcium Total mg/| 48 5.4 29.6 19.9 22.1
Chromium Total pg/l 19 <1 <1 NA <1
Cobalt Dissolved ug/l 34 <0.2 1.8 0.34 0.25
Cobalt Total pg/l 48 <0.2 2.2 0.38 0.27
Copper Dissolved ug/l 34 <0.5 4.3 1.15 1.03
Copper Total po/l 48 <0.5 9.1 1.53 1.20
Iron Dissolved pg/l 30 526 5180 1416 1065
Iron Total pg/l 48 479 6820 1919 1595
Lead Total ua/l 48 <0.03 <0.5 0.24 <0.5
Magnesium Total mg/| 48 3.4 14.3 9.79 10.70
Manganese Dissolved ua/l 30 <0.5 525 149 124
Manganese Total pg/l 48 13.2 687 152 112
Mercury Total ng/l 19 0.79 12.5 3.82 2.90
Methyl Mercury Total ng/l 5 0.26 0.78 0.58 0.62
Molybdenum Dissolved pa/l NA NA NA NA NA
Molybdenum Total pa/l 12 0.5 1.74 1.11 1.15
Nickel Dissolved pg/l 34 <0.5 3.4 1.00 0.79
Nickel Total pg/l 48 <0.5 3.8 1.18 1.20
Palladium Total pg/l NA NA NA NA NA
Platinum Total pg/l NA NA NA NA NA
Potassium Total mg/| 19 1.48 3.95 2.40 2.30
Selenium Total ug/l 35 <0.2 <1 0.46 <1
Silver Total ua/l 12 <0.2 <0.2 NA <0.2
Sodium Total mg/| 19 2.2 19.8 9.12 8.70
Strontium Total ug/l 5 83.5 218 143 155
Thallium Total pg/l 35 < 0.0004 <0.2 0.02 0.01
Tin Total pg/l 5 <0.5 <0.5 NA <0.5
Titanium Total pa/l NA NA NA NA NA
Vanadium Total pg/l 7 <3 <3 NA <3
Zinc Dissolved pg/l 34 <6 16.3 4.34 <6
Zinc Total ug/l 48 <6 19.7 4.41 <6

NA No data available.

(1) Field duplicates not included in count of samples.
(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.




Parameter

Fraction

Water Quality Data for SW004b
2010, 2012-2014
# of
Units Samples®
General Parameters

Minimum @

Maximum @

Average ®

Median @

Alkalinity, bicarbonate, as CaCO3 NA mg/| 12 27.7 104 61.9 65.9
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 12 27.7 104 61.9 65.9
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| NA NA NA NA NA
Carbon, total organic NA mg/| 27 6.4 66.2 21.3 17.4
Chemical Oxygen Demand NA mg/| 12 20.7 172 76.4 72.5
Chloride NA mg/| 27 1.6 174 5.38 4.10
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/| 26 5.04 13.67 9.52 9.66
Fluoride NA mg/l 5 <0.1 0.15 0.10 0.11
Hardness, as CaCO3 NA mg/| 27 24.0 139 82.2 88.2
Nitrogen, Nitrate + Nitrite, as N NA mg/| 12 <0.1 0.48 0.13 <0.1
Nitrogen, ammonia, as N NA mg/| 12 <0.05 0.32 0.13 <0.1
pH NA pH units 26 6.20 7.93 7.20 7.26
Phosphorus, total, as P NA mg/| 12 < 0.004 0.047 0.024 0.024
Redox (oxidation potential) NA mV 1 NA NA 441 441
Solids, total dissolved NA mg/| 27 74 217 154 155
Solids, total suspended NA mg/| 5 1.2 3.6 2.44 3.0
Specific Conductance @ 25 °C NA pmhos/cm 26 39.9 326.5 157 159
Sulfate, as SO4 NA mg/| 27 4.2 25.1 11.2 10.6
Temperature NA deg C 26 0.92 25.01 10.9 7.1
Turbidity NA NTU 26 0 45.1 6.15 2.80
Aluminum Dissolved pg/l 26 22.0 328 84.6 55.2
Aluminum Total ug/l 27 39.4 442 121 83
Antimony Total pg/l 15 <0.5 <0.5 NA <0.5
Arsenic Dissolved pg/l 10 <0.5 2.0 0.75 0.67
Arsenic Total pg/l 27 <05 3.2 0.91 0.83
Barium Total pa/l 12 7.37 14.6 8.53 <10
Beryllium Total ug/l 12 <0.2 <0.2 NA <0.2
Boron Total pa/l 12 <50 160 74.5 88.1
Cadmium Total pg/l 12 <0.02 <0.2 0.07 <0.2
Calcium Total mg/| 27 4.6 30.6 17.7 18.7
Chromium Total pg/l 12 <1 1.2 0.56 <1
Cobalt Dissolved ug/l 26 <0.2 1.9 0.35 0.26
Cobalt Total pg/l 27 <0.2 2.1 0.42 0.29
Copper Dissolved ug/l 26 0.54 7.0 1.59 1.40
Copper Total po/l 27 0.55 2.8 1.39 1.22
Iron Dissolved pg/l 22 603 4190 1652 1225
Iron Total pg/l 27 1040 6580 2442 1990
Lead Total ua/l 27 0.13 0.51 0.26 <0.5
Magnesium Total mg/| 27 3 15.2 9.24 9.90
Manganese Dissolved ua/l 22 18.6 512 135 109
Manganese Total pg/l 27 44.3 544 145 117
Mercury Total ng/l 12 0.82 18.5 5.10 3.90
Methyl Mercury Total ng/l 5 0.28 0.67 0.51 0.51
Molybdenum Dissolved pa/l NA NA NA NA NA
Molybdenum Total pa/l 12 0.30 1.5 0.72 0.65
Nickel Dissolved pg/l 26 <0.5 4.2 1.37 1.05
Nickel Total pg/l 27 <0.5 4.4 1.49 1.20
Palladium Total pg/l NA NA NA NA NA
Platinum Total pg/l NA NA NA NA NA
Potassium Total mg/| 12 0.69 3.12 1.73 1.83
Selenium Total ug/l 27 <0.2 5.0 0.62 <1
Silver Total ua/l 12 <0.2 <0.2 NA <0.2
Sodium Total mg/| 12 2.7 14.9 6.55 5.35
Strontium Total ug/l 5 40.8 156 94.5 113.0
Thallium Total pg/l 28 < 0.0004 0.030 0.01 0.01
Tin Total pg/l 5 <0.5 <0.5 NA <0.5
Titanium Total pa/l NA NA NA NA NA
Vanadium Total pg/l 7 <3 <3 NA <3
Zinc Dissolved pg/l 26 <6 22.3 5.06 <6
Zinc Total pg/l 27 <6 23.6 4.59 <6

NA No data available.

(1) Field duplicates not included in count of samples.
(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.




Parameter

Water Quality Data for PM -4 / SW005

Fraction

2004-2015
# of
Units Samples®
General Parameters

Minimum @ Maximum @ Average® Median @

Alkalinity, bicarbonate, as CaCO3 NA mg/| 30 5.8 137 57.0 58.2
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 42 <0 137 56.0 48.65
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| NA NA NA NA NA
Carbon, total organic NA mg/| 68 6.3 72.7 21.9 20.7
Chemical Oxygen Demand NA mg/| 16 20.9 185 68.7 54.2
Chloride NA mg/l 71 0.83 20.3 5.07 4.1
Cyanide NA mg/l 4 <0.02 <0.02 NA <0.02
Dissolved oxygen NA mg/| 64 <0.1 13.32 8.37 9.12
Fluoride NA mg/l 24 <0.1 <5 0.32 0.11
Hardness, as CaCO3 NA mg/| 74 16.9 118 69.4 72.5
Nitrogen, Nitrate + Nitrite, as N NA mg/| 16 <0.1 0.44 0.14 0.11
Nitrogen, ammonia, as N NA mg/| 13 <0.05 0.35 0.11 0.11
pH NA pH units 72 6 8.45 7.49 7.59
Phosphorus, total, as P Dissolved mg/| 1 <0.02 NA NA <0.02
Phosphorus, total, as P NA mg/| 32 <0 <10 0.28 <0.1
Redox (oxidation potential) NA mV 2 453 457 455 455
Solids, total dissolved NA mg/| 70 49 340 147 149
Solids, total suspended NA mg/| 12 <1 10 4.01 2.0
Specific Conductance @ 25 °C NA pmhos/cm 72 15.6 258 143 140
Sulfate, as SO4 NA mg/l 74 0.78 20 9.66 9.7
Temperature NA deg C 71 0.14 26.6 11.1 10.3
Turbidity NA NTU 53 0 58.3 6.51 4.5
Aluminum Dissolved pg/l 48 20.4 355 94.1 68.3
Aluminum Total pg/l 61 29 1550 164 120
Antimony Total pg/l 26 <0.5 <3 NA <0.5
Arsenic Dissolved pg/l 17 0.49 2.2 0.83 0.63
Arsenic Total ug/l 52 <0.5 3 1.02 1
Barium Total pa/l 20 8.01 20.1 7.49 <10
Beryllium Total ug/l 20 <0.2 <0.2 NA <0.2
Boron Total pg/l 25 <35 157 53.6 67.7
Cadmium Total pg/l 23 <0.02 <0.2 0.09 <0.2
Calcium Total mg/| 74 3.9 25.5 14.8 15.0
Chromium Total pg/l 23 0.37 2.6 0.64 <1
Cobalt Dissolved ug/l 30 <0.2 2.4 0.35 0.22
Cobalt Total pg/l 70 <0.2 <25 0.87 0.38
Copper Dissolved pa/l 30 0.61 2.9 1.33 1.3
Copper Total po/l 72 0.63 <5 1.62 1.5
Iron Dissolved pg/l 29 548 5380 1808 1425
Iron Total pg/l 52 2.03 6200 2125 1880
Lead Total uo/l 57 0.14 12.3 0.68 <0.5
Magnesium Total mg/| 74 2.7 13.4 7.96 8.34
Manganese Dissolved ug/l 29 24.5 577 107 75.2
Manganese Total pg/l 55 17.9 780 121 81.6
Mercury Total ng/l 41 <0.5 184 4.31 <4
Methyl Mercury Total ng/l 11 < 0.056 0.676 0.416 0.44
Molybdenum Dissolved pa/l NA NA NA NA NA
Molybdenum Total pa/l 16 0.17 <5 1.22 0.71
Nickel Dissolved ug/l 30 <0.5 4.5 1.38 1
Nickel Total pg/l 72 0.46 <5 1.68 1.5
Palladium Total ug/l 5 <0.3 <25 NA <25
Platinum Total ug/l 5 <0.25 <25 NA <25
Potassium Total mg/| 23 0.6 3.07 1.43 1.15
Selenium Total ug/l 40 0.36 <3.6 0.70 <1
Silver Total pg/l 18 <0.2 <1 NA <0.2
Sodium Total mg/| 25 1.2 14.3 4.66 3.90
Strontium Total ug/l 6 17.3 149 58.5 47.2
Thallium Total pg/l 44 < 0.0004 <2 0.125 0.0065
Tin Total pg/l 2 <0.5 <0.5 NA <0.5
Titanium Total pg/l 1 <10 NA NA <10
Vanadium Total ug/l 7 <3 <3 NA <3
Zinc Dissolved pg/l 30 <6 24.2 5.67 <6
Zinc Total ug/l 72 <0 82.9 8.51 <6

NA No data available.

(1) Field duplicates not included in count of samples.

@
3
4

Minimum and maximum determined with non -detect samples at the detection limit.
Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Parameter

Fraction

Water Quality Data for WP -1
2011-2015
# of
Units Samples®
General Parameters

Minimum @

Maximum @  Average® | Median ®

Alkalinity, bicarbonate, as CaCO3 NA mg/| 23 <5 87.5 8.55 8.40
Alkalinity, carbonate, as CaCO3 NA mg/| 1 <10 NA NA <10
Alkalinity, total, as CaCO3 NA mg/| 13 <5 87.5 12.2 <10
Biochemical Oxygen Demand (5day) NA mgl/l 1 <4 NA NA <4
Carbon, dissolved organic NA mg/| 1 NA NA 28.4 28.4
Carbon, total organic NA mg/| 32 16.3 125 44.0 41.2
Chemical Oxygen Demand NA mg/| 7 80.9 355 179 147
Chloride NA mg/| 32 <0.5 1.39 0.56 <1
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/| 32 <0.1 12.85 5.95 6.07
Fluoride NA mgl/l 1 <0.1 NA NA <0.1
Hardness, as CaCO3 NA mg/| 31 11.8 85.8 22.6 20.3
Nitrogen, Nitrate + Nitrite, as N NA mg/| 7 <0.1 0.25 0.12 0.11
Nitrogen, ammonia, as N NA mg/| 6 <0.1 2.11 0.50 0.22
pH NA pH units 33 4.95 7.82 6.07 5.78
Phosphorus, total, as P NA mg/| 6 0.034 <0.1 0.051 0.054
Redox (oxidation potential) NA mV 1 NA NA 472 472
Solids, total dissolved NA mg/| 32 79 312 139 125
Solids, total suspended NA mg/| 1 NA NA 6 6
Specific Conductance @ 25 °C NA pmhos/cm 33 0 72.3 30.7 29.0
Sulfate, as SO4 NA mg/l 32 <1 12.6 2.08 <2
Temperature NA deg C 33 0.02 22.64 9.71 7.65
Turbidity NA NTU 33 0 22.3 3.35 0.90
Metals \

Aluminum Dissolved ug/l 31 78.4 1170 371 325
Aluminum Total ug/l 31 94.4 1200 390 354
Antimony Total pa/l 16 <0.5 <0.5 NA <0.5
Arsenic Dissolved ug/l 13 0.53 5.8 1.61 1.30
Arsenic Total pg/l 32 0.46 6 1.54 1.20
Barium Total ug/l 10 <10 20.4 7.18 <10
Beryllium Total uo/l 10 <0.2 <0.2 NA <0.2
Boron Total ua/l 10 <50 <100 NA <100
Cadmium Total ug/l 10 0.03 <0.2 0.09 <0.2
Calcium Total mg/| 32 2.1 18.2 4.42 3.80
Chromium Total pg/l 10 <1 2 0.81 <1
Cobalt Dissolved ug/l 20 0.51 6.92 1.51 0.91
Cobalt Total ug/l 31 0.31 6.6 1.27 0.80
Copper Dissolved ug/l 20 0.9 5.4 3.36 3.4
Copper Total po/l 31 0.86 5.9 3.55 3.6
Iron Dissolved ug/l 21 1240 33900 5335 2900
Iron Total pg/l 32 908 35000 4901 2440
Lead Total ua/l 29 <0.5 3.1 0.84 0.68
Magnesium Total mg/| 32 1.5 9.8 2.75 2.50
Manganese Dissolved uo/l 18 81.5 427 169 127
Manganese Total ug/l 32 40.6 2590 235 115
Mercury Total ng/l 12 5.1 28.1 12.4 10.5
Methyl Mercury Total ng/l 1 NA NA 0.82 0.82
Molybdenum Dissolved ua/l 1 <0.2 NA NA <0.2
Molybdenum Total pg/l 7 <0.2 0.34 0.17 <0.2
Nickel Dissolved po/l 20 2.4 22.1 6.72 5.07
Nickel Total ua/l 31 1.8 22.4 6.34 5.23
Palladium Total ug/l NA NA NA NA NA
Platinum Total ua/l NA NA NA NA NA
Potassium Total mg/| 13 0.116 1.8 0.52 0.46
Selenium Total uo/l 18 0.22 <1 0.49 <1
Silver Total ua/l 4 <0.2 <0.2 NA <0.2
Sodium Total mg/| 13 0.9 2.74 1.20 1.25
Strontium Total ug/l 1 NA NA 20.3 20.3
Thallium Total ug/l 20 0.0022 <0.2 0.026 0.006
Tin Total po/l NA NA NA NA NA
Titanium Total pg/l 1 <10 NA NA <10
Vanadium Total ua/l 4 <3 <10 4.33 9.3
Zinc Dissolved ua/l 20 <6 16.1 8.50 9.0
Zinc Total ua/l 31 <6 14.3 5.26 <6

NA No data available.

(1) Field duplicates not included in count of samples.
(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Parameter

Water Quality Data for SW001b

Fraction

2014-2015

# of
Units Samples®  Minimum @ | Maximum @ Average® | Median ¥

General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l 21 6 118 33.1 25.6
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 7 13.8 53 25.9 22.6
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| NA NA NA NA NA
Carbon, total organic NA mg/| 21 2.9 52.4 21.8 19.3
Chemical Oxygen Demand NA mg/| NA NA NA NA NA
Chloride NA mg/| 21 <1 1.9 0.70 <1
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/| 21 4.67 12.31 8.86 9.29
Fluoride NA mg/| NA NA NA NA NA
Hardness, as CaCO3 NA mg/| 21 15.4 123 385 27.8
Nitrogen, Nitrate + Nitrite, as N NA mg/| NA NA NA NA NA
Nitrogen, ammonia, as N NA mg/| NA NA NA NA NA
pH NA pH units 21 6.29 8.48 7.27 7.24
Phosphorus, total, as P Dissolved mg/| NA NA NA NA NA
Phosphorus, total, as P NA mg/l NA NA NA NA NA
Redox (oxidation potential) NA mV NA NA NA NA NA
Solids, total dissolved NA mg/| 21 66 194 124 111
Solids, total suspended NA mg/l NA NA NA NA NA
Specific Conductance @ 25 °C NA pmhos/cm 21 28 243.2 78.4 58.5
Sulfate, as SO4 NA mg/| 21 <2 17 1.89 <2
Temperature NA deg C 21 1.74 22.91 10.2 7.3
Turbidity NA NTU 21 0 38.3 6.52 2.60
Aluminum Dissolved pg/l 21 14.3 190 62.3 <50
Aluminum Total pg/l 21 13.3 274 81.4 68.2
Antimony Total pg/l 7 <0.5 <0.5 NA <0.5
Arsenic Dissolved pg/l 7 <0.5 2 0.97 0.78
Arsenic Total ua/l 21 0.44 4 1.44 0.92
Barium Total pg/l 7 <10 14.9 8.04 <10
Beryllium Total ua/l 7 <0.2 <0.2 NA <0.2
Boron Total pg/l 7 <100 <100 NA <100
Cadmium Total pg/l 7 <0.2 <0.2 NA <0.2
Calcium Total mg/| 21 3.4 30.7 9.04 6.30
Chromium Total ug/l 7 <1 1.3 0.61 <1
Cobalt Dissolved ug/l 7 <0.2 0.54 0.27 <0.2
Cobalt Total ug/l 21 <0.2 0.74 0.29 <0.2
Copper Dissolved ua/l 7 <0.5 <0.5 NA <0.5
Copper Total ua/l 21 <0.5 4 0.50 <0.5
Iron Dissolved pg/l 7 627 4500 1875 1380
Iron Total pg/l 21 339 11400 2601 1600
Lead Total pg/l 21 <0.5 1.4 0.44 <0.5
Magnesium Total mg/| 21 1.6 11.4 3.87 2.90
Manganese Dissolved ug/l 7 7.3 536 202 108
Manganese Total ug/l 21 5.2 667 196 102
Mercury Total ng/l 7 1.3 4.67 2.99 3.33
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pa/l NA NA NA NA NA
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved ug/l 7 <0.5 0.79 0.38 <0.5
Nickel Total pg/l 21 <0.5 1 0.40 <0.5
Palladium Total ug/l NA NA NA NA NA
Platinum Total ug/l NA NA NA NA NA
Potassium Total mg/| 7 0.258 1.9 0.90 0.85
Selenium Total pg/l 7 <1 <1 NA <1
Silver Total ug/l NA NA NA NA NA
Sodium Total mg/| 7 0.89 1.9 1.26 1.2
Strontium Total ug/l NA NA NA NA NA
Thallium Total pg/l 8 < 0.005 <0.2 0.04 0.01
Tin Total pa/l NA NA NA NA NA
Titanium Total ua/l NA NA NA NA NA
Vanadium Total ug/l NA NA NA NA NA
Zinc Dissolved pg/l 7 <6 9 5.41 6.0
Zinc Total ug/l 21 <6 11.4 3.93 <6

NA No data available.

(1) Field duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.
(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Large Table 5 Mine Site

Current Monitoring

Groundwater Monitoring

Stations

WeEell Location

Upgradient/Downgradient?

Average depth to

Station ID Proposed NPDES/SDS Unigue Well Bedrock or Surficial Water Quality Monitoring UTM water table
(Local Name) Station 1D Number Aquifer Years UTM Easting) Northing Township Range Section  Forty Current ® (feet) Installation Date
MW-1 -- 00786714 Surficial Aquifer 2011-2015 578783.97 | 5274724.09 59 13 2 NESE Not applicable 4.20 October 2011
MW-2 GW402 00786713 Surficial Aquifer 2011-2015 576322.91 | 5272799.38 59 13 10 SWSwW Not applicable 7.79 October 2011
MW-3 GWwW403 00786717 Surficial Aquifer 2011-2015 579699.06 | 5273721.07 59 13 12 NENW Not applicable 6.67 October 2011
MW-4 -- 00786718 Surficial Aquifer 2011-2015 580179.60 | 5273586.12 59 13 12 SWNE Not applicable 4.22 October 2011
MW-5 GW405 00786708 Surficial Aquifer 2011-2015 577505.09 | 5273223.38 59 13 10 NESE Not applicable 11.21 October 2011
MW-6S - 00786709 Surficial Aquifer 2011-2015 577496.82 | 5272901.76 59 13 10 SESE Not applicable 8.20 October 2011
MW-6D -- 00786711 Surficial Aquifer 2011-2015 577496.94 | 5272903.04 59 13 10 NESE Not applicable 7.71 October 2011
MW-7 GW407 00786726 Surficial Aquifer 2011-2015 578651.31 | 5273142.60 59 13 11 NWSE Not applicable 4.72 October 2011
MW-8S Gw408 00786712 Surficial Aquifer 2011-2015 574655.20 | 5272483.25 59 13 9 SWSW Not applicable 5.80 October 2011
MW-8D - 00786728 Surficial Aquifer 2011-2015 574656.76 | 5272484.69 59 13 9 SWSW Not applicable 6.02 December 2011
MW-9 - 00786715 Surficial Aquifer 2011-2015 579294.32 | 5275210.58 59 13 1 SWNW Not applicable 5.21 December 2011
MW-10S GW409 00786724 Surficial Aquifer 2011-2015 577735.75 | 5272548.82 59 13 11 SWSW Not applicable 12.05 December 2011
MW-10D -- 00786725 Surficial Aquifer 2011-2015 577735.37 | 5272547.19 59 13 11 SWSW Not applicable 15.36 December 2011
MW-11 Gw411 00786710 Surficial Aquifer 2011-2015 577186.45 | 5272902.66 59 13 10 NESE Not applicable 4.40 December 2011
MW-12 Gw412 00786732 Surficial Aquifer 2012-2015 577352.77 | 5275230.72 59 13 3 SENE Not applicable 3.72 February 2012
MW-13 - 00786720 Surficial Aquifer 2012-2015 580109.24 | 5275611.70 59 13 1 NWNE Not applicable 5.22 February 2012
MW-14 Gw414 00786730 Surficial Aquifer 2012-2015 574492.18 | 5273769.82 59 13 9 NWNW Not applicable 2.08 February 2012
MW-15 Gw415 00786731 Surficial Aquifer 2012-2015 575826.33 | 5274678.08 59 13 4 NESE Not applicable 2.53 February 2012
MW-16 GW416 00786727 Surficial Aquifer 2012-2015 576583.73 | 5272121.62 59 13 15 NENW Not applicable 3.78 February 2012
MW-17 Gw417 00786719 Surficial Aquifer 2012-2015 580327.09 | 5274506.46 59 13 1 SESE Not applicable 2.74 February 2012
MW-18 Gw418 00786729 Surficial Aquifer 2012-2015 574994.18 | 5272958.45 59 13 9 NESW Not applicable 5.03 February 2012
MW-05-02 -- 0 Surficial Aquifer 2005, 2006, 20092015 578260.12 | 5273824.20 59 13 11 NENW Not applicable 5.15 --
MW-05-08 -- 0 Surficial Aquifer 2005, 2006, 20092015 | 575722.00 | 5272923.00 59 13 9 NESE Not applicable 4.39 -
MW-05-09 - 0 Surficial Aquifer 2005, 2006, 20092015 | 575849.40 | 5274234.70 59 13 4 SESE Not applicable 10.16 --
OB-1 GW507 00736121 Bedrock 2006, 2009-2015 576938.25 | 5274551.25 59 13 3 NWSE Not applicable 12.09 December 2005
OB-2 -- 00736120 Bedrock 2006, 20092015 578216.05 | 5275039.93 59 13 2 SENW Not applicable 8.45 December 2005
OB-3 -- 00736123 Bedrock 2006, 2007, 20092015 | 578710.35 | 5275261.27 59 13 2 SWNE Not applicable 9.28 December 2005
OB-3A®@ -- 00736122 Bedrock -- 578711.30 | 5275263.51 59 13 2 SWNE Not applicable -- December 2005
OB-4 GW504 00736118 Bedrock 2006, 20092015 578892.80 | 5275408.75 59 13 2 NENE Not applicable 14.47 December 2005
OB-5 GW505 00736119 Bedrock 2006, 20092015 579291.92 | 5275529.52 59 13 1 NWNW Not applicable 10.86 December 2005




Well Location Upgradient/Downgradient?

Current Monitoring

Average depth to

Station ID Proposed NPDES/SDS Unique Well Bedrock or Surficial Water Quality Monitoring UTM water table
(Local Name) Station ID Number Aquifer \CES UTM Easting|  Northing Township Range Section Forty Current @ (feet) Installation Date
P-1 -- 00736114 Bedrock 2006 577016.34 | 5274604.39 59 13 3 NWSE Not applicable - December 2005
P-2 -- 00736115 Bedrock 2005, 2006 578294.14 | 5275068.52 59 13 2 SENW Not applicable - December 2005
P-3 -- 00736116 Bedrock 2006 578731.29 | 5275289.68 59 13 2 SWNE Not applicable - December 2005
P-4 -- 00736117 Bedrock 2005 579247.19 | 5275469.67 59 13 1 NWNW Not applicable -- December 2005

(1) Prior to permit issuance, mine features are not present, thus whether wells are upgradient or downgradient of Project features is not applicable. For information regarding well locations following Mine Year 1, refer to Volume I.
(2) Although this well exists, it is not included in the baseline groundwater monitoring network. This well is redundant with an adjacent groundwater monitoring well.



Large Table 6 Mine Site Baseline Ground water Quality Monitoring Summary

Parameter

Fraction

Water Quality Data for MW -1
2011-2015
# of
Units Samples®  Minimum @ Maximum @ Average® Median ®
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 80.5 118 90.0 87.9
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| 14 1.9 4.15 2.95 2.80
Carbon, total organic NA mg/l 20 2 3.52 2.59 2.60
Chemical Oxygen Demand NA mg/l 14 <10 24.6 9.20 <10
Chloride NA mg/l 20 141 3 2.17 2.10
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 20 0.02 8.45 1.46 1.66
Fluoride NA mg/| 20 0.14 0.25 0.19 0.19
Hardness, as CaCO3 NA mg/| 20 76.9 107 85.1 84.4
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 <0.1 <0.1 NA <0.1
Nitrogen, ammonia, as N NA mg/| 20 <0.1 0.19 0.12 0.12
pH NA pH units 26 8.2 10.02 8.88 8.86
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 19 49 507 270 273
Solids, total dissolved NA mg/l 20 102 175 148 151
Specific Conductance @ 25 °C NA pmhos/cm 20 140 227.6 179 180
Sulfate, as SO4 NA mg/l 20 5 6.81 6.07 6.30
Temperature NA deg C 20 1.25 12.63 7.96 9.04
Turbidity NA NTU 20 0 6.1 0.76 0
Aluminum Dissolved pg/l 20 <10 47.3 13.1 <20
Aluminum Total po/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <0.5 NA <0.5
Antimony Total ua/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <0.5 1.25 0.84 0.92
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 4.5 6.3 5.33 5.1
Barium Total po/l 14 7.7 25.3 11.9 10.9
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ua/l 14 <0.2 <0.2 NA <0.2
Boron Dissolved pa/l 6 < 100 <100 NA <100
Boron Total po/l 14 58.7 99.4 71.2 67.7
Cadmium Dissolved pg/l 20 <0.2 <0.2 NA <0.2
Cadmium Total po/l NA NA NA NA NA
Calcium Total mg/| 20 21 32.9 23.8 23.1
Chromium Dissolved ug/l 20 <1 2 0.61 <1
Chromium Total pa/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 <0.2 <0.5 NA <0.2
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved pa/l 20 <0.5 3.85 0.89 0.76
Copper Total pg/l NA NA NA NA NA
Iron Dissolved po/l 20 <50 90.3 31.4 <50
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 <0.5 NA <0.5
Magnesium Total mg/| 20 5.6 7.1 6.3 6.3
Manganese Dissolved pa/l 20 25.6 79.4 50.4 52.4
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 20 <0.5 0.95 0.29 <0.5
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pa/l 20 0.74 4.57 1.33 1.10
Molybdenum Total pa/l NA NA NA NA NA
Nickel Dissolved pg/l 20 <0.5 2.53 0.61 0.53
Nickel Total ua/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 1.28 3.61 1.89 1.80
Selenium Dissolved ug/l 20 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved po/l 14 <0.2 <0.5 NA <0.2
Silver Total pa/l NA NA NA NA NA
Sodium Total mg/l 20 5.9 10.7 7.38 7.30
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved uo/l 6 <0.02 <0.2 NA <0.11
Thallium Total pg/l 14 <0.017 <0.2 NA <0.2
Titanium Total ua/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 <10 NA <5
Zinc Dissolved ug/l 20 <6 11.5 3.83 <6
Zinc Total pg/l NA NA NA NA NA

NA No data available.

(1) Field duplicates not included in count of samples.
(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Parameter

Fraction

Water Quality Data for MW -2
2011-2015
# of
Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 19 50.7 148 105 113
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 13 3.8 53.9 12.4 6.0
Carbon, total organic NA mg/| 19 2.1 57.6 8.84 4.85
Chemical Oxygen Demand NA mg/l 13 20.4 242 58.4 29.0
Chloride NA mg/| 19 <0.5 1.29 0.62 <1
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 19 5.56 11.59 8.35 8.05
Fluoride NA mgl/l 19 <0.1 0.18 0.08 <0.1
Hardness, as CaCO3 NA mg/| 19 34.6 154 98.4 96.5
Nitrogen, Nitrate + Nitrite, as N NA mg/| 19 <0.1 0.14 0.07 <0.1
Nitrogen, ammonia, as N NA mg/| 19 <0.05 0.59 0.09 <0.1
pH NA pH units 25 6.51 8.13 7.18 7.1
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 19 157 567 396 387
Solids, total dissolved NA mg/l 19 96 209 158 156
Specific Conductance @ 25 °C NA pmhos/cm 19 115.2 306.9 211 220.3
Sulfate, as SO4 NA mg/| 19 2.1 17.5 6.69 6.65
Temperature NA deg C 19 3.14 23.45 11.7 11.1
Turbidity NA NTU 19 11.4 461 140 88.0
Aluminum Dissolved pg/l 19 <10 6510 367 23.0
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 19 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 19 <05 3.17 0.62 <0.5
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 18.5 38.3 27.8 26.3
Barium Total ua/l 13 27.3 154 81.1 82.3
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 13 <0.2 0.35 0.14 <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 13 <50 <50 NA <50
Cadmium Dissolved pg/l 19 <0.2 <0.2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 19 8.6 37.4 25.0 25.3
Chromium Dissolved po/l 19 <1 19.3 1.83 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 19 <0.2 5.95 0.93 0.55
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 19 0.72 21 3.45 2.10
Copper Total pg/l NA NA NA NA NA
Iron Dissolved ug/l 19 <50 11600 695 <50
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 13 0.57 4.75 1.86 1.33
Magnesium Total mg/| 19 2.4 14.8 8.73 8.75
Manganese Dissolved pa/l 19 9.2 3280 834 770
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 19 17 13 5.19 3.96
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 19 0.27 2.6 1.62 1.72
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 19 <0.5 18.5 2.37 1.30
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 19 2.39 8.2 4.02 3.50
Selenium Dissolved po/l 19 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 13 <0.2 <0.2 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 19 5.08 29.8 12.5 12.9
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA <0.11
Thallium Total pg/l 13 <0.017 <0.2 NA <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 13 <5 17.3 4.58 <5
Zinc Dissolved ug/l 19 <6 24.4 4.76 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.
(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for MW -3

2011-2015
# of
Parameter Fraction Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 27.4 48.1 33.1 34.2
Biochemical OxygenDemand (5-day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 14 1.2 2.45 1.80 1.75
Carbon, total organic NA mg/| 20 <1 2.3 1.37 1.3
Chemical Oxygen Demand NA mg/l 14 <10 22 7.54 <10
Chloride NA mg/l 20 <0.5 <1 NA <0.5
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 20 4.64 7.61 6.16 6.13
Fluoride NA mgl/l 20 <0.1 0.1 0.05 <0.1
Hardness, as CaCO3 NA mg/| 20 31.2 45.5 37.4 38.5
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 0.29 0.75 0.46 0.43
Nitrogen, ammonia, as N NA mg/| 20 <0.05 0.1 0.05 <0.1
pH NA pH units 26 5.96 7.7 6.51 6.36
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 20 285 591 422 401
Solids, total dissolved NA mg/l 20 68 139 101 100
Specific Conductance @ 25 °C NA pmhos/cm 20 49.7 113.3 82.8 82.5
Sulfate, as SO4 NA mg/| 20 7.7 12.9 10.2 10.5
Temperature NA deg C 20 3.29 18.16 10.0 9.8
Turbidity NA NTU 20 0 19.6 2.49 1.10
Aluminum Dissolved pg/l 20 <10 <200 13.1 <20
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <05 <5 NA <0.5
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 12.2 14.2 13.3 13.5
Barium Total ua/l 14 14.7 28.3 17.8 16.8
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 14 <0.2 <0.2 NA <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 14 <50 <50 NA <50
Cadmium Dissolved pg/l 20 <0.2 <2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 20 6.9 10.8 8.69 9.10
Chromium Dissolved po/l 20 <1 <10 0.97 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 <0.2 <2 0.26 0.24
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 20 0.8 <5 1.36 1.10
Copper Total pg/l NA NA NA NA NA
Iron Dissolved ug/l 20 <50 < 500 37.6 <50
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 0.54 0.28 <0.5
Magnesium Total mg/| 20 3.3 451 3.82 3.90
Manganese Dissolved pa/l 20 1.7 166 52.5 51.3
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 20 <0.5 5.3 0.52 <0.5
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 20 0.35 <2 0.64 0.61
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 20 2.9 6.8 4.16 4.0
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 0.96 1.8 1.38 1.39
Selenium Dissolved po/l 20 <1 <10 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 14 <0.2 <2 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 20 2.38 10.3 3.02 2.90
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA <0.2
Thallium Total pg/l 14 <0.2 0.21 0.11 <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 <50 NA <5
Zinc Dissolved ug/l 20 <6 <60 4.07 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for MW -4

2011-2015
# of
Parameter Fraction Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 56.4 90.8 68.4 66.6
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 14 2.9 9.3 5.17 5.35
Carbon, total organic NA mg/| 20 1.8 10.2 5.94 55
Chemical Oxygen Demand NA mg/l 14 <10 32.3 15.0 13.5
Chloride NA mg/| 20 <0.5 <1 0.46 0.62
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 20 0.06 7.81 2.07 1.97
Fluoride NA mgl/l 20 <0.1 0.13 0.06 <0.1
Hardness, as CaCO3 NA mg/| 20 46.4 98.1 66.7 65.3
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 <0.1 0.52 0.27 0.27
Nitrogen, ammonia, as N NA mg/| 20 0.06 0.28 0.12 <0.1
pH NA pH units 26 6.1 7.9 6.65 6.61
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 20 108 517 324 339
Solids, total dissolved NA mg/l 20 96 175 138 138
Specific Conductance @ 25 °C NA pmhos/cm 20 106.9 200.9 146 148.5
Sulfate, as SO4 NA mg/| 20 6.2 11.3 8.26 7.9
Temperature NA deg C 20 2.46 19.11 10.1 9.11
Turbidity NA NTU 20 0 15.7 5.09 4.35
Aluminum Dissolved pg/l 20 24.9 316 101 51.2
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <05 <0.65 0.28 <0.5
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 11 20.1 14.4 12.5
Barium Total ua/l 14 18.2 34.2 27.0 27.7
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 14 <0.2 <0.2 NA <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 14 <50 <50 NA <50
Cadmium Dissolved pg/l 20 <0.2 <0.2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 20 10.4 29.7 14.5 13.0
Chromium Dissolved po/l 20 <1 <4.5 0.79 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 0.26 3.2 1.40 1.4
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 20 1.95 17.9 8.25 6.75
Copper Total pg/l NA NA NA NA NA
Iron Dissolved po/l 20 55.1 1150 519 447
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 0.53 0.27 <0.5
Magnesium Total mg/| 20 5 8.75 7.43 7.85
Manganese Dissolved pa/l 20 80.2 626 338 350
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 20 <0.5 3.8 1.87 1.85
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 20 0.86 2.8 1.75 1.75
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 20 1.74 7.6 4.85 4.75
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 1.2 4.9 2.52 2.14
Selenium Dissolved po/l 20 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 14 <0.2 <0.5 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 20 3.1 10.3 5.71 4.22
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA <0.11
Thallium Total pg/l 14 <0.017 <0.2 NA <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 <10 NA <5
Zinc Dissolved ug/l 20 <6 18.6 3.78 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for MW -5

2011-2015
# of
Parameter Fraction Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 14.3 51.4 26.8 28.3
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 14 1.5 3.9 2.58 2.4
Carbon, total organic NA mg/| 20 1.2 5.1 2.36 2.2
Chemical OxygenDemand NA mg/l 14 <10 104 26.3 19.1
Chloride NA mgl/l 20 <0.5 1.1 0.46 0.55
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 20 7.56 10.97 9.40 9.16
Fluoride NA mgl/l 20 <0.1 <0.1 NA <0.1
Hardness, as CaCO3 NA mg/| 20 10.9 164 56.3 49.3
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 <0.1 0.16 0.08 <0.1
Nitrogen, ammonia, as N NA mg/| 20 <0.05 0.17 0.06 <0.1
pH NA pH units 26 5.93 7.89 6.83 6.79
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 20 184 515 367 392
Solids, total dissolved NA mg/l 20 41 136 84.5 83.0
Specific Conductance @ 25 °C NA pmhos/cm 20 0 122.6 57.7 53.4
Sulfate, as SO4 NA mg/| 20 <2 174 6.04 5.60
Temperature NA deg C 20 4.26 23.64 11.5 11.0
Turbidity NA NTU 20 47.7 2530 373 226
Aluminum Dissolved pg/l 20 <20 293 47.3 335
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <05 15 0.33 <0.5
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 5.2 10.3 8.00 8.6
Barium Total ua/l 14 7.5 615 140 58
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 14 <0.2 1.6 0.36 <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 14 <50 < 50 NA <50
Cadmium Dissolved pg/l 20 <0.2 <0.2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 20 2.7 35.8 12.9 11.1
Chromium Dissolved po/l 20 <1 1.6 0.69 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 <0.2 1.9 0.24 <0.2
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 20 0.6 2.8 1.60 1.4
Copper Total pg/l NA NA NA NA NA
Iron Dissolved ug/l 20 <50 775 97.3 51.2
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 16.7 3.95 1.70
Magnesium Total mg/| 20 1 18.1 5.82 4.50
Manganese Dissolved pa/l 20 2.4 2400 153 25
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 20 15 54.5 9.99 6.80
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 20 <0.3 3.41 0.84 0.43
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 20 <0.5 2.3 0.82 0.74
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 1 8.6 2.99 2.5
Selenium Dissolved po/l 20 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 14 <0.2 <0.5 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 20 2.8 8.6 4.38 4.0
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA 0.11
Thallium Total pg/l 14 <0.2 0.49 0.17 <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 <10 NA <5
Zinc Dissolved ug/l 20 <6 44.4 5.51 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were non-detects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Parameter

Fraction

Water Quality Data for MW  -6S
2011-2015
# of
Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 64 91.6 79.0 80.7
Biochemical OxygenDemand (5-day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 14 1.5 3.4 2.28 2.0
Carbon, total organic NA mg/| 20 1.2 2.5 1.76 1.7
Chemical Oxygen Demand NA mg/l 14 <10 17.6 7.14 <10
Chloride NA mg/| 20 <0.5 <1 0.47 0.62
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 20 0.01 6.33 2.40 1.88
Fluoride NA mgl/l 20 <0.1 0.12 0.06 <0.1
Hardness, as CaCO3 NA mg/| 20 67.9 98.5 84.7 85.8
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 <0.1 <0.1 NA <0.1
Nitrogen, ammonia, as N NA mg/| 20 <0.05 <0.1 NA <0.1
pH NA pH units 26 6.81 7.9 7.40 7.43
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 20 142 526 352 342
Solids, total dissolved NA mg/l 20 99 179 137 134
Specific Conductance @ 25 °C NA pmhos/cm 20 0.1 195 160 171
Sulfate, as SO4 NA mg/| 20 9.1 11.5 104 104
Temperature NA deg C 20 2.19 14.18 8.03 8.47
Turbidity NA NTU 20 0 12.5 1.87 0.35
Aluminum Dissolved pg/l 20 <10 30.9 12.6 <20
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <05 0.92 0.52 0.53
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 12.9 15.5 14.0 13.9
Barium Total ua/l 14 15.4 21.4 18.3 18.7
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 14 <0.2 <0.2 NA <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 14 <50 <50 NA <50
Cadmium Dissolved pg/l 20 <0.2 <0.2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 20 14.4 20.9 17.6 18.4
Chromium Dissolved po/l 20 <1 1.7 0.70 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 <0.2 0.5 0.19 0.20
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 20 0.66 3 1.07 0.90
Copper Total pg/l NA NA NA NA NA
Iron Dissolved ug/l 20 <50 79.4 30.5 <50
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 0.65 0.29 <0.5
Magnesium Total mg/| 20 7.7 114 9.87 9.8
Manganese Dissolved pa/l 20 3.5 238 81.9 64.5
Manganese Total pa/l NA NA NA NA NA
Mercury Total pg/l 20 <0.5 0.924 0.44 <0.5
Methyl Mercury Total uo/l NA NA NA NA NA
Molybdenum Dissolved pg/l 20 0.95 4.1 2.33 2.3
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 20 <0.5 1.92 0.62 0.51
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 1.5 2.2 1.87 1.86
Selenium Dissolved po/l 20 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 14 <0.2 <0.5 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 20 3.8 11.2 4.57 4.12
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA 0.11
Thallium Total pg/l 14 <0.2 0.24 0.11 <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 <10 NA <5
Zinc Dissolved ug/l 20 <6 7.2 3.37 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.
(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for MW -6D

2011-2015
# of
Parameter Fraction Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 77.5 121 90.5 87.8
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/| 14 1.7 3.2 2.32 2.39
Carbon, total organic NA mg/| 20 1.4 3.2 1.97 1.9
Chemical Oxygen Demand NA mg/l 14 <10 46.8 9.50 <10
Chloride NA mg/| 20 <0.5 <1 0.44 0.58
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 19 0.01 10.54 1.67 1.30
Fluoride NA mgl/l 20 <0.1 0.13 0.07 <0.1
Hardness, as CaCO3 NA mg/| 20 88.4 102 94.5 94.0
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 <0.1 0.29 0.06 <0.1
Nitrogen, ammonia, as N NA mg/| 20 <0.05 0.1 0.05 <0.1
pH NA pH units 25 7.25 8.1 7.79 7.88
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 19 76 517 281 279
Solids, total dissolved NA mg/l 20 129 212 149 143
Specific Conductance @ 25 °C NA pmhos/cm 19 150.6 199.2 185 189
Sulfate, as SO4 NA mg/| 20 9.6 114 10.2 10.2
Temperature NA deg C 19 2.85 10.38 7.24 6.91
Turbidity NA NTU 19 0 134 1.33 0
Aluminum Dissolved pg/l 20 <10 91.7 12.7 <20
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <0.5 1 0.72 0.73
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 14.9 16.1 15.3 15.2
Barium Total ua/l 14 16.4 36.7 22.8 22.1
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 14 <0.2 <0.2 NA <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 14 <50 <50 NA <50
Cadmium Dissolved pg/l 20 <0.2 <0.2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 20 18.1 22.3 20.0 20.1
Chromium Dissolved po/l 20 <1 <4.5 0.62 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 <0.2 <0.5 0.15 <0.2
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 20 <0.5 5.03 0.51 <0.5
Copper Total pg/l NA NA NA NA NA
Iron Dissolved ug/l 20 <50 127 37.3 <50
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 1.43 0.33 <0.5
Magnesium Total mg/| 20 9.26 12.3 10.8 10.6
Manganese Dissolved pa/l 20 95.6 180 136 152
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 20 <0.5 1.1 0.30 <0.5
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 20 0.63 3.66 1.37 1.40
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 20 <0.5 1.48 0.30 <0.5
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 1.8 2.33 1.96 1.90
Selenium Dissolved po/l 20 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 14 <0.2 <0.5 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 20 3.5 4.56 3.88 3.88
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA <0.2
Thallium Total pg/l 14 <0.2 <0.2 NA <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 <10 NA <5
Zinc Dissolved ug/l 20 <6 6.3 3.08 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for MW -7

2011-2015
# of
Parameter Fraction Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 31.6 59.6 37.6 35.7
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 14 1.1 3.4 2.05 2.1
Carbon, total organic NA mg/| 20 <1 2.6 1.57 1.6
Chemical OxygenDemand NA mg/l 14 <10 16.4 8.16 <10
Chloride NA mgl/l 20 <0.5 1.1 0.68 0.86
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 20 0.03 9.64 1.90 1.61
Fluoride NA mgl/l 20 <0.1 0.1 0.05 <0.1
Hardness, as CaCO3 NA mg/| 20 37.8 65.3 43.3 41.0
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 <0.1 0.17 0.06 <0.1
Nitrogen, ammonia, as N NA mg/| 20 0.08 0.2 0.07 <0.1
pH NA pH units 26 6.99 7.88 7.44 7.48
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 20 148 624 332 325
Solids, total dissolved NA mg/l 20 <10 114 81.8 81.5
Specific Conductance @ 25 °C NA pmhos/cm 20 48.1 102.2 85.9 85.7
Sulfate, as SO4 NA mg/| 20 7.7 104 9.38 9.70
Temperature NA deg C 20 4.03 12.31 8.48 8.22
Turbidity NA NTU 20 0 16.5 2.43 0.3
Aluminum Dissolved pg/l 20 <10 68.1 19.0 <20
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <0.31 1.23 0.69 0.67
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 5.2 6.7 5.88 5.5
Barium Total ua/l 14 5.2 24.8 10.4 7.9
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 14 <0.2 <0.2 NA <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 14 <50 <50 NA <50
Cadmium Dissolved pg/l 20 <0.2 <0.2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 20 7.4 13.5 8.62 8.05
Chromium Dissolved po/l 20 <1 1.83 0.73 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 <0.2 1.02 0.22 0.20
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 20 <0.5 29.8 3.37 1.66
Copper Total pg/l NA NA NA NA NA
Iron Dissolved ug/l 20 <50 662 87.0 50.8
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 6.21 0.76 <0.5
Magnesium Total mg/| 20 4.7 7.7 5.28 5.05
Manganese Dissolved pg/l 20 <0.5 253 77.1 65.8
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 20 <0.5 7.4 0.93 <0.5
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 20 0.56 1.83 1.12 1.10
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 20 <0.5 1.43 0.48 <0.5
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 0.84 1.6 1.13 1.1
Selenium Dissolved po/l 20 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 14 <0.2 <0.5 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 20 1.8 3.3 2.23 2.0
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA <0.2
Thallium Total pg/l 14 <0.017 <0.2 NA <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 <10 NA <5
Zinc Dissolved ug/l 20 <6 <6 NA <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for MW -8S

2011-2015
# of
Parameter Fraction Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 58.8 263 93.9 77.6
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 14 1.6 3.9 2.45 2.5
Carbon, total organic NA mg/| 20 1.1 3 1.82 1.72
Chemical Oxygen Demand NA mg/l 14 <10 16.6 8.42 10.3
Chloride NA mg/| 20 <0.5 <1 0.56 0.78
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 20 0.58 6.48 2.45 2.59
Fluoride NA mgl/l 20 <0.1 0.25 0.11 0.11
Hardness, as CaCO3 NA mg/| 20 38.3 94.8 75.9 79.1
Nitrogen, Nitrate + Nitrite, as N NA mg/| 20 <0.1 0.35 0.19 0.22
Nitrogen, ammonia, as N NA mg/| 20 0.06 0.25 0.06 <0.1
pH NA pH units 26 6.1 10.41 8.10 7.57
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 20 82 712 293 272
Solids, total dissolved NA mg/l 20 99 179 142 142
Specific Conductance @ 25 °C NA pmhos/cm 20 147.9 212.2 179.1 179.4
Sulfate, as SO4 NA mg/| 20 5.7 19.6 8.52 7.90
Temperature NA deg C 20 3.48 13.59 8.62 8.79
Turbidity NA NTU 20 0 211 3.17 0.4
Aluminum Dissolved pg/l 20 <10 128 42.4 <25
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 20 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 20 <05 4.1 1.71 1.1
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 5.1 9.2 8.03 8.65
Barium Total ua/l 14 7 23.6 15.2 15.9
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 14 <0.2 <0.2 NA <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 14 <50 <50 NA <50
Cadmium Dissolved pg/l 20 <0.2 <0.2 NA <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 20 12.4 36 22.0 19.5
Chromium Dissolved ug/l 20 <1 4.1 1.12 <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 20 <0.2 1.18 0.26 <0.2
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 20 0.55 23.5 2.60 1.10
Copper Total pg/l NA NA NA NA NA
Iron Dissolved ug/l 20 <50 137 39.4 <50
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 14 <0.5 0.56 0.27 <0.5
Magnesium Total mg/| 20 0.66 9.23 5.12 6.20
Manganese Dissolved pa/l 20 0.55 1270 237 27
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 20 <0.5 4.5 1.84 1.31
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 20 0.71 11.1 3.06 1.79
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 20 <0.5 2.58 0.93 0.75
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 20 0.86 3.1 1.75 1.6
Selenium Dissolved po/l 20 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 14 <0.2 <0.5 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 20 3.7 23.1 11.1 7.7
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA 0.11
Thallium Total pg/l 14 <0.017 <0.2 NA <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 14 <5 15.5 7.06 8.90
Zinc Dissolved ug/l 20 <6 194 3.50 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non -detect samples at the detection limit. Median values that are non-detects are shown with <.



Water Quality Data for MW -8D

2011-2015
# of
Parameter Fraction Units Samples®  Minimum @ Maximum @ Average® Median @
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/l NA NA NA NA NA
Alkalinity, carbonate, as CaCO3 NA mg/| NA NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 19 108 128 122 122
Biochemical Oxygen Demand (5day) NA mg/| NA NA NA NA NA
Carbon, dissolved organic NA mg/l 13 3 5.8 4.30 4.4
Carbon, total organic NA mg/| 19 3.1 4.6 3.72 3.65
Chemical Oxygen Demand NA mg/l 13 <10 24 12.9 13.8
Chloride NA mg/| 19 <0.5 <1 0.49 0.58
Cyanide NA mg/l NA NA NA NA NA
Dissolved oxygen NA mg/l 19 0.01 3.21 0.82 <0.1
Fluoride NA mgl/l 19 <0.1 0.17 0.13 0.15
Hardness, as CaCO3 NA mg/| 19 118 137 127 127
Nitrogen, Nitrate + Nitrite, as N NA mg/| 19 <0.1 0.16 0.05 <0.1
Nitrogen, ammonia, as N NA mg/| 19 <0.05 0.28 0.07 <0.1
pH NA pH units 25 7.1 8.2 7.50 7.5
Phosphorus, total, as P NA mg/| NA NA NA NA NA
Redox (oxidation potential) NA mV 19 -105 335 98.4 123
Solids, total dissolved NA mg/l 19 150 201 181 183
Specific Conductance @ 25 °C NA pmhos/cm 19 212.6 258.4 243 247
Sulfate, as SO4 NA mg/| 19 4.7 7.26 6.58 6.65
Temperature NA deg C 19 4.37 13.55 7.98 7.51
Turbidity NA NTU 19 0 4.5 0.75 0
Aluminum Dissolved pg/l 19 <10 83.6 12.2 <20
Aluminum Total ua/l NA NA NA NA NA
Antimony Dissolved pg/l 19 <0.5 <0.5 NA <0.5
Antimony Total po/l NA NA NA NA NA
Arsenic Dissolved pg/l 19 1.76 2.7 2.27 2.25
Arsenic Total po/l NA NA NA NA NA
Barium Dissolved pa/l 6 7.9 10.4 9.20 9.25
Barium Total ua/l 13 10.1 25.4 16.0 15.4
Beryllium Dissolved pa/l 6 <0.2 <0.2 NA <0.2
Beryllium Total ug/l 13 <0.2 <0.2 NA <0.2
Boron Dissolved pg/l 6 <100 <100 NA <100
Boron Total ug/l 13 <50 <50 NA <50
Cadmium Dissolved pg/l 19 <0.2 0.21 0.10 <0.2
Cadmium Total ua/l NA NA NA NA NA
Calcium Total mg/| 19 28.8 33.1 30.9 31.0
Chromium Dissolved po/l 19 <1 <1 NA <1
Chromium Total pg/l NA NA NA NA NA
Cobalt Dissolved pa/l 19 <0.2 0.52 0.18 <0.2
Cobalt Total pg/l NA NA NA NA NA
Copper Dissolved ua/l 19 <0.5 0.84 0.34 <0.5
Copper Total pg/l NA NA NA NA NA
Iron Dissolved po/l 19 1050 1760 1350 1295
Iron Total pg/l NA NA NA NA NA
Lead Dissolved ug/l 6 <0.5 <0.5 NA <0.5
Lead Total pg/l 13 <0.5 <0.5 NA <0.5
Magnesium Total mg/| 19 11.2 13.1 12.2 12.2
Manganese Dissolved pa/l 19 529 767 687 700
Manganese Total pa/l NA NA NA NA NA
Mercury Total ng/l 19 <0.5 <0.5 NA <0.5
Methyl Mercury Total ng/l NA NA NA NA NA
Molybdenum Dissolved pg/l 19 0.71 1.6 1.00 0.94
Molybdenum Total ua/l NA NA NA NA NA
Nickel Dissolved pg/l 19 <0.5 1.09 0.33 <0.5
Nickel Total po/l NA NA NA NA NA
Palladium Total pg/l NA NA NA NA NA
Platinum Total po/l NA NA NA NA NA
Potassium Total mg/| 19 1.12 1.41 1.24 1.21
Selenium Dissolved po/l 19 <1 <1 NA <1
Selenium Total pa/l NA NA NA NA NA
Silver Dissolved uo/l 13 <0.2 <0.2 NA <0.2
Silver Total pg/l NA NA NA NA NA
Sodium Total mg/l 19 3.95 4.71 4.48 4.50
Strontium Total pg/l NA NA NA NA NA
Thallium Dissolved ua/l 6 <0.02 <0.2 NA 0.11
Thallium Total pg/l 13 <0.017 <0.2 NA <0.2
Titanium Total po/l NA NA NA NA NA
Vanadium Dissolved pg/l 13 <5 <10 NA <5
Zinc Dissolved ug/l 19 <6 9.5 3.17 <6
Zinc Total pa/l NA NA NA NA NA

NA No data available.

(1) Held duplicates not included in count of samples.

(2) Minimum and maximum determined with non -detect samples at the detection limit.

(3) Average calculated with non-detect samples at half the detection limit. An average was not calculated if all samples were nondetects.
(4) Median calculated with non-detect samples at the detection limit. Median values that are non-detects are shown with <.






























































































































