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Acronyms, Abbreviations, and Units 

Acronym Stands For 

BMP best management practice 

CIP clean-in-place 

Cliffs Erie Cliffs Erie, LLC 

DNR Minnesota Department of Natural Resources 

FSP Field Sampling Plan 

FTB Flotation Tailings Basin 

gpm gallons per minute 

HRF Hydrometallurgical Residue Facility 

LTVSMC LTV Steel Mining Company 

MPCA Minnesota Pollution Control Agency 

MPP Mine to Plant Pipelines 

N/A not applicable 

NA not available 

NPDES National Pollutant Discharge Elimination System 

OSLA Overburden Storage and Laydown Area 

PTM Permit to Mine 

QAPP Quality Assurance Project Plan 

SAP Sampling and Analysis Plan 

SDS State Disposal System 

SPCC Spill Prevention Control and Countermeasures 

SWPPP Stormwater Pollution Prevention Plan 

TSS Total suspended solids 

USGS U.S. Geological Survey 

WWTS Waste Water Treatment System 
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1.0 Introduction 

This document presents the Water Management Plan - Plant for Poly Met Mining, Inc.’s 

(PolyMet’s) NorthMet Project (Project). The Plant Site includes: 

 a Beneficiation Plant for processing ore within existing and new buildings 

 the existing Plant Reservoir, pipeline to Colby Lake, and Colby Lake Pumphouse 

 a Hydrometallurgical Plant 

 a Hydrometallurgical Residue Facility (HRF) 

 a Tailings Basin, which consists of the existing former LTV Steel Mining Company 

(LTVSMC) tailings basin with a new Flotation Tailings Basin (FTB) constructed atop  

 an FTB South Seepage Management System and an FTB Seepage Containment 

System (collectively known as the FTB seepage capture systems) to manage seepage 

from the Tailings Basin 

 a Waste Water Treatment System (WWTS)  

 existing and new supporting infrastructure (such as roads, electrical supply, rail 

connections, Area 1 Shop, Area 2 Shop, and a Sewage Treatment System)  

 in reclamation, cover systems on the FTB beaches and pond bottom, to manage 

seepage and oxygen infiltration 

Several specifically defined types of water will be managed at the Plant Site. During the 

environmental review process, all the following types of water were referred to as “process 

water:”  

 “Process water” is water that has been used in the beneficiation process or 

hydrometallurgical process. 

 “Tailings basin water” is water in the FTB Pond or in pores of the tailings, which 

includes the following sources: process water resulting from the beneficiation 

process; treated mine water routed from the WWTS; construction mine water 

conveyed from the Mine Site; Overburden Storage and Laydown Area (OSLA) 

runoff; tailings basin seepage collected by the FTB seepage capture systems and 

returned to the FTB Pond; treated water from the Sewage Treatment System; 

greensand filter backwash and clean-in-place (CIP) wastes from the WWTS; and 

precipitation and runoff from within the FTB dams and tributary to the FTB Pond. 
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 “Tailings basin seepage” is tailings basin water that infiltrates through Flotation 

Tailings, LTVSMC tailings, and/or Tailings Basin dams and migrates through the 

base or the external dam faces of the Tailings Basin. 

 “HRF water” is water collected and stored within the HRF, which includes the 

following: process water resulting from the hydrometallurgical process and routed to 

the HRF as part of the residue slurry, and precipitation and runoff from within the 

HRF dams. 

 “Mine water” is water that has contacted surfaces disturbed by mining activities, such 

as drainage collected on stockpile liners, pit dewatering, and runoff contacting ore, 

waste rock, and Mine Site haul road surfaces. Mine water is collected from areas of 

the Mine Site and conveyed by pipe to the Equalization Basin Area for further 

conveyance to the Plant Site (either the WWTS or FTB) via the Mine to Plant 

Pipelines (MPP) or, in later years, used in the flooding of the East and Central Pits. 

This document describes the design and operation of water management infrastructure 

associated with the Plant Site. It also presents operating plans, water quality and quantity 

monitoring plans, reporting requirements, and adaptive management approaches. Information 

from this report is included in the Minnesota Department of Natural Resources (DNR) Permit 

to Mine (PTM) application, the Consolidated Water Appropriation Permit Application, and 

Minnesota Pollution Control Agency (MPCA) National Pollutant Discharge Elimination 

System (NPDES) / State Disposal System (SDS) Permit Application. This and other 

Management Plans have evolved through the environmental review and permitting phases of 

the Project.  

In this document, Flotation Tailings are the Project bulk Flotation Tailings; the FTB is the newly 

constructed NorthMet Flotation Tailings impoundment; the Tailings Basin is the combined 

existing former LTVSMC tailings basin and the FTB; the Emergency Basin is the existing 

former LTVSMC Emergency Basin; and Residue is the Project combined hydrometallurgical 

residue stored in the HRF. 

The Plant Site is shown on Large Figure 1. The area that contains the Beneficiation Plant and the 

Hydrometallurgical Plant and other auxiliary buildings and facilities is referred to as the Process 

Plant and is shown on Large Figure 1. Additional features located within the Plant Site, including 

the WWTS and the Plant Reservoir, are shown on Large Figure 2.  

In addition to the management of water at the Plant Site, this document also briefly describes 

the Plant Site water balance, as explained in detail in Section 6 of the Water Modeling Data 

Package Volume 2 – Plant Site (Reference (1)) and the quantity of water that will be 

discharged from the WWTS in operations, reclamation, closure and postclosure maintenance, 

as modeled in Reference (1).  

Several other Management Plans contain information that relates to the water management at 

the Plant Site. The NorthMet Project Flotation Tailings Management Plan (Reference (2)) 
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includes design details for the FTB. The NorthMet Project Residue Management Plan 

(Reference (3)) includes design details for the HRF. The NorthMet Project Adaptive Water 

Management Plan (Reference (4)) contains details of adaptive engineering controls (WWTS 

and FTB Pond Bottom Cover System) to support compliance with applicable water quality 

standards at appropriate evaluation points.  

Note that some terminology associated with the WWTS has changed since the environmental 

review process. Changes are associated with the relocation of the mine water treatment trains 

that were previously at the Mine Site Waste Water Treatment Facility (WWTF) to the Plant 

Site WWTS, and the relocation of the Mine Site equalization basins, Central Pumping 

Station, and Construction Mine Water Basin south of Dunka Road. To aid review of 

documents prepared for the Final Environmental Impact Statement (FEIS) which are 

referenced in this plan, Attachment A explains the WWTS terminology changes. 

1.1 Objective 

The objective of the Water Management Plan - Plant is to describe a safe and reliable system for 

managing the water at the Plant Site in a manner that results in compliance with applicable 

surface water and groundwater quality standards at appropriate Plant Site compliance points and 

is in accordance with conditions of Project NPDES/SDS Permits and Water Appropriation 

Permits.  

1.2 Outline 

The outline of this document is: 

Section 1.0 Introduction, objective, and description of the Plant Site baseline data and 

existing conditions 

Section 0 Description of the water management systems at the Plant Site associated with 

the Beneficiation Plant, Hydrometallurgical Plant, WWTS, stormwater, and 

stream augmentation  

Section 3.0 Description of key outcomes, including quantity of water required to be 

appropriated from Colby Lake and estimated water quality  

Section 4.0 Description of operational management plans  

Section 5.0 Description of water quantity and quality monitoring, including internal waste 

streams at the Project, stormwater from the Plant Site, Project surface water 

discharges, surface water, and groundwater. The specifics of monitoring, 

including specific locations, nomenclature, frequency, and parameters which 

will be finalized upon completion of the NPDES/SDS and Water 

Appropriation permitting processes have been incorporated into each of those 

permit applications.  
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Section 6.0 Description of monthly and annual reporting requirements including 

comparison to modeled outcomes and compliance, adaptive management 

plans, and available mitigations  

Because this document has evolved through the environmental review and permitting 

(NPDES/SDS, Water Appropriation, and PTM) processes, a Revision History is included at 

the end of the document.  

1.3 Existing Conditions  

The Plant Site was previously used as a taconite processing facility by LTVSMC; existing 

features within the Plant Site and from the previous operation are shown on Large Figure 2. 

Several water management components have been acquired from LTVSMC for use on this 

Project, including: 

 buildings and infrastructure at the Process Plant  

 the Plant Reservoir 

 the Colby Lake Pumphouse and pipeline from Colby Lake to the Plant Reservoir 

 the potable water pipeline from the Potable Water Treatment Plant near the Plant 

Reservoir to the Area 1 Shops and Area 2 Shops 

 the LTVSMC tailings basin and associated water management systems 

 the Emergency Basin 

Existing flow patterns at the Plant Site are shown on Large Figure 1. Most of the runoff 

leaving the Process Plant area and the Area 1 Shops and Area 2 Shops flows south to Second 

Creek.  

The LTVSMC tailings basin is unlined and was constructed in stages beginning in the 

1950’s. It is configured as a combination of three adjacent cells, identified as Cell 1E, Cell 

2E, and Cell 2W, shown on Large Figure 1. The LTVSMC tailings basin was developed by 

first constructing perimeter starter dams and placing tailings from the iron ore process 

directly on native material. Perimeter dams were initially constructed from rock, and 

subsequent perimeter dams were constructed of coarse tailings using upstream construction 

methods. The LTVSMC tailings basin operations were shut down in January 2001 and have 

been inactive since then except for reclamation activities consistent with a DNR-approved 

Closure Plan currently managed by Cliffs Erie, LLC (Cliffs Erie).  

As shown on Large Figure 1, there are several permitted surface discharge points along the 

perimeter of the LTVSMC tailings basin. In 2011, temporary pumpback systems were 

installed near (upstream of) surface discharge stations SD004, SD006, and SD026 to return 
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seepage to the LTVSMC tailings basin pond as part of a short-term mitigation as required by 

a Consent Decree between Cliffs Erie and the MPCA. Large Figure 1 shows the locations of 

the existing surface discharge locations and the temporary pumpback systems around the 

LTVSMC tailings basin.  

When first installed, the existing SD026 pumpback system recovered an estimated 200 to 

1,400 gallons per minute (gpm) of seepage near the toe of the railroad embankment fill that 

forms the southern boundary of Cell 1E. System improvements were completed in fall 2014, 

which has resulted in an increase in recovered flows. The railroad embankment is a massive 

structure consisting of a mix of small to large diameter rock and overburden. The existing 

slope angle of the embankment fill averages approximately 1.4 (horizontal) to 1.0 (vertical). 

The maximum fill height, occurring at seeps 32 and 33 (Section 1.4.3), is approximately 160 

feet. Seepage at this location does not currently represent a concern from a slope stabili ty 

standpoint.  

The existing SD026 pumpback system is located approximately 50 to 150 feet downstream 

(south) of seeps 32 and 33 and upstream of SD026. It consists of an impoundment that blocks 

the seepage and redirects it into a seepage recovery trench, where it is currently being 

pumped back into the LTVSMC tailings basin pond. Under the Consent Decree between 

Cliffs Erie and the MPCA, periodic data collection will continue to assess the efficiency of 

this pumpback system and its effect on downstream water quality and quantity. 

1.4 Baseline Data 

Section 4 of Reference (1) describes the baseline climate, land use, geology, surface water, 

and groundwater data used in the water quantity and quality modeling at the Plant Site.  This 

section provides a summary of the baseline surface water and groundwater data from of 

Reference (1). 

1.4.1 Surface Water Baseline Data 

As described in Section 4 of Reference (1), the Plant Site is primarily located within the 

Embarrass River watershed, upstream of the Embarrass River chain of lakes 

(Large Figure 3). Approximately 20% of the Plant Site, including the SD026 discharge from 

the LTVSMC tailings basin and stormwater from the Process Plant area, is tributary to 

Second Creek, which joins the Partridge River downstream of Colby Lake (Large Figure 3).  

Upstream of the U.S. Geological Survey (USGS) gaging station 04017000 (Large Figure 3), the 

Embarrass River watershed covers approximately 88.3 square miles. The Embarrass River 

watershed upstream of surface water evaluation point PM-13, which receives approximately 80% 

of Plant Site runoff covers approximately 111.8 square miles. Tributaries to the Embarrass River 

located between the Tailings Basin and the Embarrass River that could potentially be affected by 

the Project include (east to west) Unnamed (Mud Lake) Creek, Trimble Creek, and Unnamed 

Creek. Other tributaries located between the Tailings Basin and the Embarrass River that are not 

expected to be affected by the Project include (east to west) Spring Mine Creek, which drains 
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LTVSMC’s former Mine Area 5N, an unnamed creek, and Heikkilla Creek (Large Figure 1 to 

Large Figure 4). Section 4.4 of Reference (1) provides additional detail on the Embarrass River 

watershed, and Section 4.5 of Reference (1) and Section 4.4 of Reference (1) provide additional 

detail on the Partridge River watershed. 

Daily flow data is available for the Embarrass River from the USGS gaging station 04017000 

from 1942 to 1964. The hydrology data has been analyzed and validated for use on this 

Project, as described in Section 4.4.1 and Section 4.4.2 of Reference (1). Daily flow is also 

available for Second Creek from the USGS gaging station 04015500 from 1955 to 1980.  The 

hydrology data from this gage on Second Creek is heavily impacted by mine pit dewatering 

between the SD026 discharge and the USGS gage (Large Figure 3); therefore, this data has 

not been used for this Project.  

Several surface water locations within the Embarrass River watershed have been monitored 

for water quality at some time since 2004, with the frequency of monitoring and list of 

parameters varying by location. These locations are shown on Large Figure 4 and include 

five monitoring stations on the Embarrass River above the chain of lakes, two locations 

along Spring Mine Creek, three locations along Unnamed (Mud Lake) Creek, two locations 

along Trimble Creek, two locations on Unnamed Creek, and six locations in Wynne Lake, 

Sabin Lake, and Embarrass Lake. The results of baseline monitoring upstream of the 

Embarrass River chain of lakes is presented in Large Table 4 of Reference (1). Baseline 

monitoring data from water collected in Wynne Lake, Sabin Lake, and Embarrass Lake is 

presented in Large Table 6 of Reference (1). Monitoring conducted from 2004 to 2008 

generally includes fewer locations and a wider parameter list to characterize the baseline 

conditions within the Embarrass River watershed. Monitoring from 2008 to 2011 generally 

focused on a smaller list of constituents and locations to resolve specific issues with the data 

(e.g., ratio of dissolved to total aluminum, inadequate thallium detection limits).  More 

extensive baseline monitoring was resumed in 2012, including additional locations along 

Embarrass River tributaries and a larger list of constituents.  

Baseline water quality monitoring was performed at location PM-7 (Large Figure 3) in the 

Second Creek watershed in 2004, 2006, and 2007. Cliffs Erie continues to monitor this 

location as part of their ongoing NPDES/SDS monitoring requirements; this site is identified 

as surface discharge station SD026 for NPDES/SDS monitoring (Section 1.4.5). Data 

collected at PM-7 and SD026 is presented in Large Table 5 of Reference (1). 

1.4.2 Groundwater Baseline Data  

The quantity of water flowing through the saturated unconsolidated deposits in the vicinity of 

the Tailings Basin can be estimated based on observed hydraulic gradients and estimates of 

hydraulic conductivity and aquifer thickness. Inferred groundwater contours within the 

surficial aquifer are shown on Large Figure 5. These water table contours were developed 

using a combination of measured groundwater elevations in the monitoring wells 

surrounding the Tailings Basin, measured pond water elevations, and contours from the Plant 

Site MODFLOW model of current conditions. The thickness of the surficial deposits and 
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surficial aquifer increases to the north and northwest, from the Tailings Basin to the 

Embarrass River. The average hydraulic gradient is approximately -0.00444 to the north of 

Cell 2E, -0.00514 to the north of Cell 2W, and -0.00736 to the west of Cell 2W. Assuming a 

mean hydraulic conductivity of 13.2 feet per day (ft/day) and a porosity of 0.3, the average 

linear velocity of groundwater north and west of the Tailings Basin ranges from 0.2 to 

0.3 ft/day (Section 4.3.3 of Reference (1)). Locally, actual velocities likely range over 

several orders of magnitude, due to local variations in hydraulic gradient and hydraulic 

conductivity of the aquifer materials. 

Sixteen existing monitoring wells provide information on groundwater in the surficial 

deposits in the area of the Plant Site. Some of the wells (GW001 through GW008, with the 

exception of GW003 and GW004, which have been dry in recent years) have been sampled 

regularly for more than 10 years as part of the NPDES/SDS permit for the existing LTVSMC 

tailings basin. The groundwater monitoring well network also includes four wells installed in 

2009 specifically for evaluation of baseline conditions for this Project, and three additional 

wells installed as part of the Cliffs Erie Consent Decree in 2010. Finally, a new well, 

GW016, was installed in 2013 as a replacement for well GW014 which is believed to be 

influenced by surface water. Groundwater monitoring data collected from monitoring wells 

in the surficial deposits are summarized in Large Table 3 in Reference (1). The locations of 

the groundwater monitoring wells are shown on Large Figure 5. 

1.4.3 Tailings Basin Surface Seepage  

Surface seepage from the LTVSMC tailings basin generally exits at or near the toe of slope of 

the existing dams or through existing pipes but is occasionally evident on the side slope of the 

existing dams slightly above the toe elevation. The surface seepage tends to occur in a random 

pattern in both vertical and horizontal dimensions along the toe and face of the lower portions of 

the existing dams. 

The surface seeps along the LTVSMC tailings basin where flow was observed from 2007 

through 2014 are shown on Large Figure 6 and listed in Large Table 1. 

1.4.4 Waste Streams (WSxxx) as Defined in NPDES/SDS Permit MN0054089 

The existing NPDES/SDS permit for the LTVSMC tailings basin (MN0054089) includes 12 

waste stream stations, summarized in Table 1-1 and shown on Large Figure 6 (with the 

exception of WS008, WS014, and WS015, which are waste streams for chemical dust 

suppressants that do not have a specific location).  
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Table 1-1 Existing NPDES/SDS Permit MN0054089 Waste Stream Stations 

Station Local Name Status 

WS001 NW side of Emergency 
Basin 

Will be inactivated following construction of the FTB 
Seepage Containment System; existing permit requirements 
not anticipated to carry into the Project NPDES/SDS Permit. 

WS002 NW Seepage Collection 
Return Pumping to TB 

No longer active because this waste stream was associated 
with LTVSMC operations; existing permit requirements not 
anticipated to carry into the Project NPDES/SDS Permit. 

WS003 NE Seepage Collection 
Return Pumping to TB 

No longer active because this waste stream was associated 
with LTVSMC operations; existing permit requirements not 
anticipated to carry into the Project NPDES/SDS Permit. 

WS006 Biosolids transferred to 
POTW 

No longer active because this waste stream was associated 
with LTVSMC operations; existing permit requirements not 
anticipated to carry into the Project NPDES/SDS Permit. 

WS007 Treated Sewage to 
Emergency Basin 

No longer active because this waste stream was associated 
with LTVSMC operations and their former sewage treatment 
plant, which will not be used; existing permit requirements 
will not carry into the Project NPDES/SDS Permit. 

WS008 Ligninsulfonate applied for 
Dust Control 

No specific location; dependent on location of application. 
No longer active; separate permit requirements for dust 
control are anticipated in the Project NPDES/SDS Permit. 

WS009 Culvert under RR grade, 
NE side of Cell 1E 

Monitoring of flow and water quality; existing permit 
requirements anticipated to carry into the Project 
NPDES/SDS Permit until East Dam cuts off this inflow. 

WS011 Tailings Basin Seep 1 Seep currently dry; location will be disturbed by construction 
of HRF; existing permit requirements not anticipated to carry 
into the Project NPDES/SDS Permit. 

WS012 Tailings Basin Seep 2 Seep currently dry; location will be disturbed by construction 
of HRF; existing permit requirements not anticipated to carry 
into the Project NPDES/SDS Permit. 

WS013 Tailings Basin Seep 3 Seep currently dry; location will be disturbed by construction 
of HRF; existing permit requirements not anticipated to carry 
into the Project NPDES/SDS Permit. 

WS014 Coherex applied for Dust 
Control 

No specific location; dependent on location of application. 
No longer active; separate permit requirements for dust 
control are anticipated in the Project NPDES/SDS Permit. 

WS015 Nalco Dust-Bas 8803 for 
Dust Control 

No specific location; dependent on location of application. 
No longer active; separate permit requirements for dust 
control are anticipated in the Project NPDES/SDS Permit. 
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1.4.5 Surface Discharges (SDxxx) as Defined in NPDES/SDS Permit MN0054089 and 

MN0042536 

The existing NPDES/SDS permit for the LTVSMC tailings basin (MN0054089) includes five 

surface discharge stations, summarized in Table 1-2. The existing NPDES/SDS permit for 

the Hoyt Lakes Mining Area (MN0042536) includes one surface discharge station relevant to 

the Project, summarized in Table 1-3. All six of these stations are shown on Large Figure 6. 

Three of these existing surface discharge stations (SD004, SD005, and SD006) will be 

combined into the internal waste stream of tailings basin seepage collected by the FTB 

Seepage Containment System. Only surface discharge station SD026, or a location near it, is 

expected to be included in future permit requirements as a surface water discharge station for 

this Project.  

Table 1-2 Existing NPDES/SDS Permit MN0054089 Surface Discharge Stations 

Station Local Name Status 

SD001 Northwest 
Seepage 
Collection Ditch 

This location is no longer considered a surface discharge station; 
permit requirements not anticipated to carry into the Project 
NPDES/SDS Permit. 

SD002 Northeast 
Seepage 
Collection Ditch 

This location is no longer considered a surface discharge station; 
permit requirements not anticipated to carry into the Project 
NPDES/SDS Permit. 

SD004 Tailings Basin 
Cell 2W Seep A 

Seepage at this location will be collected by the FTB Seepage 
Containment System and will be part of a new internal waste stream 
included in the Project NPDES/SDS Permit. 

SD005 Tailings Basin 
Cell 2W Seep B 

Seepage at this location will be collected by the FTB Seepage 
Containment System and will be part of a new internal waste stream 
included in the Project NPDES/SDS Permit. 

SD006 Power Line 
Access Road 
Culvert 

Seepage at this location will be collected by the FTB Seepage 
Containment System and will be part of a new internal waste stream in 
the Project NPDES/SDS Permit.  

   

Table 1-3 Existing NPDES/SDS Permit MN0042536 Surface Discharge Stations 

Station Local Name Status 

SD026 Second Creek headwaters Seepage upstream of this location will be collected by the 
FTB South Seepage Management System and will be part 
of a new internal waste stream in the Project NPDES/SDS 
Permit. Second Creek, near SD026, will be a surface water 
discharge station for the WWTS. 
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1.4.6 Surface Waters (SWxxx) as Defined in NPDES/SDS Permit MN0054089 

Existing NPDES/SDS Permit MN0054089 has three surface water stations, summarized in 

Table 1-4 and shown on Large Figure 4. These monitoring stations are expected to be included in 

Project monitoring (Section 5.0). 

Table 1-4 Existing MN0054089 Surface Water Monitoring Stations 

Station Local Name Status 

SW003 Unnamed Creek tributary to Embarrass River This location is the same as PM-11.  

SW004 Embarrass River at CR620 This location is the same as PM-12. 

SW005 Embarrass River at Hwy 135 Bridge This location is the same as PM-13. 
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2.0 Water Management System Design  

Water at the Plant Site will be managed to provide adequate water quantity and quality for 

operations and to control impacts to off-site water resources (refer to Large Figure 2). Water 

used in the operation of the Beneficiation and Hydrometallurgical Plants will be recycled 

through the FTB and the HRF, and Plant Site stormwater within the FTB and the HRF will be 

collected for use in mineral processing. Stormwater within the Process Plant area, Area 1 Shops, 

and Area 2 Shops will be kept separate from process water, mine water, tailings basin water, 

tailings basin seepage, and HRF water, and will be routed off-site.  

The Beneficiation Plant will use water as a means to move the ground ore, concentrate, and 

Flotation Tailings in beneficiation processes, and the Hydrometallurgical Plant will use water as 

a means to move concentrate, precipitates, and Residue in the hydrometallurgical processes. 

Process water from the Beneficiation Plant will be pumped with Flotation Tailings to the FTB. 

Water will be pumped from the Beneficiation Plant to the Hydrometallurgical Plant with the 

concentrate, and from the Hydrometallurgical Plant to the HRF with the Residue. Water required 

by the Beneficiation Plant and the Hydrometallurgical Plant will primarily be drawn from the 

FTB Pond and the HRF Pond, respectively, with make-up water pumped from the Plant 

Reservoir, as needed.  

The FTB will serve as the primary reservoir for water used at the Beneficiation Plant. In addition 

to receiving process water from the Beneficiation Plant in the Flotation Tailings slurry, it will 

also receive mine water from the Mine Site, directly (construction mine water and OSLA runoff) 

and indirectly from the WWTS (treated mine water), as well as treated effluent from the Sewage 

Treatment System. Tailings basin seepage will be collected around the Tailings Basin by the 

FTB seepage capture systems. Because the FTB seepage capture systems will cut off seepage 

from the existing LTVSMC tailings basin that recharges downstream tributaries, the Project will 

augment these streams to avoid hydrologic impacts to them. During Project operations, the Plant 

Site will typically be a net water consumer, with discharge to the environment limited to what is 

necessary for stream augmentation; tailings basin seepage will be treated at the WWTS before 

being discharged for stream augmentation.  

The Plant Reservoir is a 10-million-gallon-capacity concrete structure that is fed by water from 

Colby Lake. It will supply:  

 make-up water for the Beneficiation and Hydrometallurgical Plants, if additional 

water is needed beyond that supplied by the FTB Pond and the HRF Pond, 

respectively 

 the Potable Water Treatment System – after use, this water reports to the new Plant 

Site Sewage Treatment System or the septic systems at the Area 1 Shop or Area 2 

Shop 



Date: December 2017 
NorthMet Project  

Water Management Plan - Plant  

Version: 7 Page 12 

 

 

 service water used for cooling, seals, air emission control systems, and other 

applications that require clean water – after use, this water reports to the Beneficiation 

or Hydrometallurgical Plant water systems 

 fire water – only used in an emergency 

 water for dust control 

 miscellaneous Project water needs for construction and operation, including filling the 

FTB Pond prior to startup 

The following sections describe the major components of the Plant Site water management 

systems. 

2.1 Beneficiation Plant 

Within the Beneficiation Plant, process water carries the ground ore and concentrate through the 

ore grinding and flotation steps, and then transports the Flotation Tailings to the FTB. To the 

extent possible, water that is used to transport Flotation Tailings to the FTB will be recycled to 

the Beneficiation Plant; however, some losses will occur through evaporation, seepage, and 

storage within the pores of the deposited Flotation Tailings. 

2.1.1 Beneficiation Plant Water Balance  

The Beneficiation Plant water balance is detailed in Section 6.1.1 of Reference (1) and 

summarized below. Most of the water used in the Beneficiation process is decanted tailings basin 

water from the FTB Pond. This water supply includes mine water that is piped to the FTB from 

the Mine Site through the MPP and treated mine water from the WWTS (Reference (5)). A 

relatively small amount of make-up water is pumped from the Plant Reservoir to meet the full 

demand of the Beneficiation Plant. The Beneficiation Plant discharges to the FTB in two 

methods: directly to the pond for subaqueous disposal of the Flotation Tailings and spigotting of 

Flotation Tailings along the dams to construct the beaches. The split between these two methods 

is dependent on the geometry of the basin, so that the beaches and pond rise at the same rate, and 

therefore the rate from each method varies over time. Table 2-1 summarizes the main flows of 

the Beneficiation Plant water balance at three different years in the life of the project: Mine Year 

2 when only Cell 2E is operational, Mine Year 10 when Cell 2E and Cell 1E are combined (as 

Cell 1/2E), and Mine Year 20 when operations are coming to a close prior to the FTB being 

prepared for reclamation. 
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Table 2-1 Beneficiation Plant Water Balance 

Flow Stream 

Mine Year 2(1) Mine Year 10(2) Mine Year 20(3) 

Average 
Annual 

Flow 
(gpm)(4) 

90th 
Percentile 

Flow 
(gpm)(4) 

Average 
Annual 

Flow 
(gpm)(4) 

90th 
Percentile 

Flow 
(gpm)(4) 

Average 
Annual 

Flow 
(gpm)(4) 

90th 
Percentile 

Flow 
(gpm)(4) 

Inflows to Beneficiation Plant 

From FTB Pond 12,273 13,017 13,146 13,167 12,738 13,165 

From Plant 
Reservoir (make-
up water) 

897 1,618 24 62 432 1,023 

Other Inflows(5) 652 652 652 652 652 652 

Outflows from Beneficiation Plant 

To FTB Pond 8,707 9,325 9,372 9,925 5,272 6,172 

To FTB beaches 5,062 5,699 4,397 4,969 8,497 9,428 

Other Outflows(6) 53 53 53 53 53 53 

(1) Mine Year 2 represents 1 year < time ≤ 2 years 
(2) Mine Year 10 represents 9 years < time ≤ 10 years 
(3) Mine Year 20 represents 19 years < time ≤ 20 years 
(4) Source of data: Section 6.1.1 of Reference (1). For the Average Annual Flow, the value represents the annual 

average of the mean model results for a given year. For the 90th Percentile Flow, the values represent the 
annual average of the 90th percentile for the given year. 

(5) Other inflows include water in ore, water in reagents, gland water , and miscellaneous water inputs that result in 
minor individual flows. 

(6) Other outflows include evaporation within the Beneficiation Plant and other minor flows. 

2.1.2 Flotation Tailings Basin (FTB) 

Flotation Tailings are transported to the FTB as a mixture of Flotation Tailings and process 

water. The Flotation Tailings settle out in the FTB, and tailings basin water is returned to the 

Beneficiation Plant for reuse. Construction mine water and OSLA runoff is routed to the FTB via 

the Construction Mine Water Pipeline. Mine water to be treated is routed to the WWTS via the 

High Concentration Mine Water Pipeline and Low Concentration Mine Water Pipeline and after 

treatment is discharged to the FTB (Section 2.1 of Reference (5)). Other water inputs to the FTB 

include tailings basin seepage collected by the FTB seepage capture systems, treated water from 

the Sewage Treatment System, greensand filter backwash and CIP wastes from the WWTS, and 

precipitation and runoff from within the FTB dams and tributary to the FTB Pond. The design 

and operation of the FTB is described in Reference (2). Water management elements for the 

Tailings Basin are shown on Large Figure 7.  

2.1.3 Flotation Tailings Basin (FTB) South Seepage Management System  

The FTB South Seepage Management System will collect tailings basin seepage from the south 

side of Tailings Basin Cell 1E. Bedrock and surface topography create a narrow valley at the 
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headwaters of Second Creek in this location. Due to this topography, it is expected that 

essentially all seepage from the Tailings Basin to the south emerges as surface seeps within a 

short distance from the dam toe.  

As described in Section 1.3, a temporary surface seepage pumpback system was installed in 2011 

near the existing surface discharge station SD026 as part of a short-term mitigation required by a 

Consent Decree between Cliffs Erie and the MPCA. This system will become the FTB South 

Seepage Management System. The temporary pumpback system collects surface seepage from 

the south side of Cell 1E just upstream of SD026 (Large Figure 6 and Section 1.4.5). The 

pumpback system consists of a cutoff dam and trench placed approximately 200 to 250 feet 

downstream of the seepage face. A seep collection sump, pump, and pipe system route this 

seepage back into the Tailings Basin Cell 1E Pond.  

Water from the FTB South Seepage Management System will go to the FTB Pond and/or to the 

WWTS. Drawings in Attachment B show the current design of the SD026 seepage pumpback 

system, with the location shown on Large Figure 8. PolyMet and Cliffs Erie are currently 

working together to assess the performance of this system. PolyMet has committed to collecting 

essentially all of the seepage from the Tailings Basin in this area and the design or operation will 

be modified if necessary. 

2.1.4 Flotation Tailings Basin (FTB) Seepage Containment System 

The FTB Seepage Containment System will collect tailings basin seepage along the toes of the 

north, northwest, west, and east Tailings Basin dams, as shown on Large Figure 8. The FTB 

Seepage Containment System is designed to intercept the seepage that emerges as surface water 

near the toes of the dams (within several hundred feet) and the seepage that remains in the 

ground as groundwater, as well as surface runoff from the small watershed between the dam toe 

and the containment system. This containment system will replace the SD006 and SD004 

pumpback systems installed as short-term mitigation in 2011.  

The FTB Seepage Containment System consists of a cutoff wall (a low permeability hydraulic 

barrier) placed into the existing surficial deposits, with a seepage collection system installed on 

the upgradient side (Figure 2-1). The collection system has a collection trench filled with 

granular drainage material and a perforated drain pipe located near the bottom of the trench. 

Vertical risers extending above ground surface from the drain pipe will collect surface seepage 

discharging upgradient of the containment system. The containment system also includes a series 

of subsurface gravity drain pipes, sumps, and lift stations installed between the cutoff wall and 

the toe of the FTB dams. A schematic plan view of the containment system alignment is shown 

on Figure 2-2.  

During operations, a portion of the collected seepage will be recycled to the FTB Pond for reuse 

in the beneficiation process, and a portion will be routed to the WWTS for treatment prior to 

discharge at surface water discharge outfalls. Collected seepage will be distributed so as to meet 

stream augmentation requirements and manage the FTB pond level (Section 2.3 and 2.7). Water 

collected on the western and northern sides of the Tailings Basin will be conveyed to one of two 
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main pump stations, centrally located and adjacent to each other on the northern side of the 

Tailings Basin (collectively referred to as the pump station). From there it will be routed back to 

the FTB Pond via one of the pump stations, or to the WWTS for treatment and discharge via the 

second pump station, depending on the needs of the Project. Water collected on the eastern side 

of the Tailings Basin will be routed back to the FTB Pond by a containment system pump station 

located on the east side of the Tailings Basin. Pumps in the containment system will be operated 

using level sensors so that a desired water level is maintained in the sumps and lift stations.  

 

Figure 2-1 Conceptual Cross-Section: FTB Seepage Containment System 
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Figure 2-2 Conceptual Plan View: FTB Seepage Containment System 

The containment system will collect the tailings basin seepage and draw down the water table on 

the Tailings Basin side of the cutoff wall, thereby maintaining an inward gradient along the 

cutoff wall and mitigating the potential for seepage to pass through the cutoff wall (i.e., leakage 

through the cutoff wall will be inward into the containment system). The cutoff wall will be 

extended to bedrock in order to minimize groundwater capture from downgradient of the system, 

thereby limiting the amount of water to be pumped and treated. The containment system 

alignment crosses a number of wetlands. Anticipated wetland impacts have been accounted for 

between the FTB and the FTB Seepage Containment System and downgradient of the FTB 

Seepage Containment System, as documented in the wetland permit applications. 

Permit Application Support Drawings for the FTB Seepage Containment System are provided in 

Attachment C. The system will be designed and constructed in accordance with applicable 

requirements of Minnesota Rules, part 6132.2500, subpart 2. The choice of a slurry wall (often 

synonymous with cutoff wall), a geomembrane barrier, a natural clay barrier, or other type of 

hydraulic barrier is made on a project-specific basis, weighing factors such as characteristics of 

the surficial deposits to be excavated, rate of construction desired, and availability of 

construction materials. For this system, a variant of slurry wall technology (bentonite soil-filled 

trench; cutoff wall) was selected. Along the alignment of the containment system shown on the 

FTB Seepage Containment System Permit Application Support Drawings (Attachment C), the 
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surficial deposits are up to 40 feet deep. Cutoff walls this deep can be constructed in-situ using 

continuous construction techniques which greatly reduce the need to dewater the surrounding 

soils. In the event that subsurface obstructions (i.e., cobbles or boulders) interfere with in-situ 

construction, then some open trenching will be used along these limited segments of the system 

and/or the system alignment will be modified to bypass the obstruction. Much of the collection 

trench can also be constructed using in-situ techniques; for short sections of the collection trench, 

particularly where manholes are required, some open excavations will be required. During 

construction, surface water in the area between the FTB Seepage Containment System and the 

Tailings Basin will continue to flow to the surrounding wetlands through temporary culverts in 

the FTB Seepage Containment System’s access road; these culverts will be removed or sealed 

prior to the start of operations. 

The containment system design is based on data obtained from geotechnical and hydrogeologic 

evaluations performed at the site. Prior to construction of the containment system, additional 

subsurface exploration work will be performed to confirm the subsurface conditions along the 

containment system alignment. Although the existing subsurface data do not show the presence 

of cobbles and boulders along the proposed alignment, the final alignment will be adjusted if 

needed to minimize impacts to construction caused by cobbles or boulders.  

The expected capture efficiency of the FTB Seepage Containment System has been assessed by 

reviewing industry use of similar systems, groundwater modeling, and hydrogeologic 

assessment. The combined use of a cutoff wall and a collection system is acknowledged by 

academic, governmental, and industry authorities and by construction markets as detailed in 

Attachment D of Reference (6). This type of containment system is commonly used at facilities 

where there is a need to manage groundwater flow and surface seepage, such as landfills, tailings 

basins, and paper sludge disposal facilities.  

A groundwater flow model was developed to assess the ability of the proposed containment 

system to collect seepage near the toe of the Tailings Basin dams and to estimate the average 

flow rate to the collection system (Attachment D). This modeling predicts that the cutoff wall 

and collection trench system will accomplish the water resource objectives (i.e., meet applicable 

surface water standards in the three Embarrass River tributaries, meet applicable groundwater 

standards at the property boundary, and meet MPCA criteria with regard to sulfate at the three 

tributary headwaters, at PM-13, and at the Embarrass River) (Attachment A of Reference (1)). 

Capture efficiency depends on how much flow enters the bedrock, so the groundwater flow 

modeling, described in Attachment D, estimated capture efficiency for three different thicknesses 

of the bedrock fracture zone: 25 feet, 50 feet, and 100 feet. Results show that the containment 

system will collect all of the seepage along the north and northwest flow paths under all three 

bedrock fracture zone thicknesses considered. Performance along the west flow path depends on 

the thickness of the upper fractured zone of the bedrock. The containment system will collect all 

of the seepage along the west flow path for bedrock fracture zone thicknesses of 25 feet and 50 

feet. For a bedrock fracture zone 100 feet thick, up to 1% of the total seepage to this toe (7-8 

gpm) is estimated to bypass the system. Given that site-specific bedrock fracture data indicate 

that the amount of fracturing decreases significantly in the upper 20 feet of the bedrock (Section 
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3.2.1 of Reference (7)), the estimates for the scenarios with the fracture zone assumed to be 25 

and 50 feet are the most applicable, while the estimate for a bedrock fracture zone 100 feet thick 

should be considered conservative.  

Hydrologic assessment was used to evaluate the performance of the eastern section of the 

FTB Seepage Containment System, which was not modeled. Along most of the eastern side 

of the Tailings Basin, elevated bedrock will prevent groundwater seepage. In the area of the 

East Dam, groundwater flow is currently from the east toward the Tailings Basin because of 

the high hydraulic head in the high ground east of the Tailings Basin. Construction of the 

East Dam and the tailings deposition behind the dam will result in hydraulic heads that will 

allow water from a limited area at the eastern edge of the FTB to flow east towards the toe of 

the East Dam. The hydraulic gradient across the containment system cutoff wall will be 

inward, toward the Tailings Basin, because the hydraulic heads further east of the dam (near 

Spring Mine Lake) are higher than the ground surface near the toe of the dam, and because 

the collection system drain pipe will be at an elevation lower than the drainage swale, located 

to the east (Section 2.7). Overall, based on the existing topography, inward hydraulic 

gradients, the design of the containment system, and the construction of the drainage swale 

to manage surface runoff, the eastern section of the FTB Seepage Containment System is 

expected to have a capture efficiency of 100%. 

2.2 Hydrometallurgical Plant 

Within the Hydrometallurgical Plant, water is used to extract and isolate metals and to transport 

the Residue to the HRF. To the extent possible, water that transports Residue to the HRF will be 

returned to the Hydrometallurgical Plant; however, losses will occur during processing and 

through evaporation or storage within the pores of the deposited Residue at the HRF. Make-up 

water will be supplied from the Plant Reservoir. PolyMet expects that the Hydrometallurgical 

Plant will be operational approximately two to four years after mining commences, which 

corresponds to Mine Years 3 to 5. However, the decision to process concentrates through the 

Hydrometallurgical Plant will be based on equipment maintenance schedules, customer 

requirements, and overall Project economics.  

2.2.1 Hydrometallurgical Plant Water Balance  

The water used in the hydrometallurgical process consists mainly of HRF water and make-up 

water from the Plant Reservoir. Because there are significant water losses through evaporation 

during processing, the demand for make-up water is much higher for the Hydrometallurgical 

Plant than for the Beneficiation Plant. The Hydrometallurgical Plant discharges process water to 

the HRF to transport the Residue. Table 2-2 summarizes the main flows in the 

Hydrometallurgical Plant water balance at three different years in the life of the project: Mine 

Year 5 which is early in the HRF life, Mine Year 10 and Mine Year 20 when operations are 

coming to a close prior to the HRF being prepared for reclamation. Details of the 

Hydrometallurgical Plant water balance are provided in Section 6.1.3 of Reference (1).  
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Table 2-2 Hydrometallurgical Plant Water Balance 

Flow Stream 

Mine Year 5(1) Mine Year 10(2) Mine Year 20(3) 

Average 
Annual 

Flow 
(gpm)(4) 

90th 
Percentile 

Flow 
(gpm)(4) 

Average 
Annual 

Flow 
(gpm)(4) 

90th 
Percentile 

Flow 
(gpm)(4) 

Average 
Annual 

Flow 
(gpm)(4) 

90th 
Percentile 

Flow 
(gpm)(4) 

Inflows to Hydrometallurgical Plant 

Into 
Hydrometallurgical 
Plant from HRF 
Pond 

182 219 172 203 163 197 

Plant Reservoir 
Make-Up Water 

224 252 235 262 244 276 

Other Inflows(5) 36 36 36 36 36 36 

Outflows from Hydrometallurgical Plant 

Discharge from 
Hydrometallurgical 
Plant to HRF 

223 223 223 223 223 223 

From 
Hydrometallurgical 
Plant with 
Concentrate 

48 48 48 48 48 48 

Other Outflows(6) 267 267 267 267 267 267 

(1) Mine Year 5 represents 4 year < time ≤ 5 years 
(2) Mine Year 10 represents 9 years < time ≤ 10 years 
(3) Mine Year 20 represents 19 years < time ≤ 20 years 
(4) Source of data: Section 6.1.3 of Reference (1). For the Average Annual Flow, the value represents the annual 

average of the mean model results for a given year. For the 90th Percentile Flow, the values represent the annual 
average of the 90th percentile model results for the given year. 

(5) Other inflows include gland water and water in reagents; each of which result in minor individual flows. 
(6) Other outflows include Hydrometallurgical Plant vents, evaporation within the Hydrometallurgical Plant, water in the 

product, and chemically consumed water; each of which result in minor individual flows. 

2.2.2 Hydrometallurgical Residue Facility (HRF) 

Residue is transported to the HRF as a mixture of solids and process water. The solids settle out 

in the HRF, and the HRF water is returned to the Hydrometallurgical Plant for reuse. The HRF is 

a lined facility with a leakage collection system that returns any leachate to the HRF Pond. The 

design and operation of the HRF is described in Reference (3); details about water management 

within the HRF provided in Section 4 of Reference (3). 
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2.3 Waste Water Treatment System (WWTS) 

The WWTS will treat mine water to meet Project objectives before routing it to the FTB and will 

treat collected tailings basin seepage to meet applicable surface water discharge limits before 

routing it to be used as stream augmentation. The WWTS will be located near the FTB as shown 

on Large Figure 8. 

As described in the Water Management Plan – Mine Site (Reference (5)), construction mine 

water and mine water are collected from areas of the Mine Site and conveyed by pipe to the 

Equalization Basin Area for further conveyance to the Plant Site via the MPP or used to flood the 

East and Central Pits in the second half of operations. Construction mine water and OSLA runoff 

will be routed to the FTB Pond. Other mine water will be segregated into two separate flows 

based on the quality and quantity – one with low volume and relatively high concentrations of 

dissolved constituents, and one with high volume and relatively low concentrations of dissolved 

constituents. High concentration mine water will report to chemical precipitation treatment units 

at the WWTS, and the low concentration mine water will report to membrane filtration treatment 

units at the WWTS. Treated mine water will then be blended together at the WWTS and routed 

to the FTB Pond.  

Tailings basin seepage will be treated using a reverse osmosis unit or similar membrane 

separation technology designed to meet applicable effluent limitations and water quality 

standards, as determined through the NPDES/SDS Permit process. The details of the design of 

the WWTS are included in Reference (8). The design and treatment processes of the WWTS can 

be modified as needed. Because the design of the WWTS can be adapted as modeling and 

monitoring require, the details of the design are included in the Adaptive Water Management 

Plan (Reference (4)).  

Treated tailings basin seepage from the WWTS will be discharged to three tributaries around the 

Tailings Basin (Trimble Creek, Unnamed Creek, and Second Creek), as described in Section 6.6 

of Reference (1). The WWTS discharge will be distributed to wetlands in the headwater areas of 

Unnamed Creek and Trimble Creek (outside the FTB Seepage Containment System) and to the 

headwater area of Second Creek near SD026. Discharging to the downstream side of the 

containment system will most closely mimic existing conditions, where seepage from the 

Tailings Basin emerges in the wetland areas north and west of the basin. The WWTS discharge 

will be distributed to these tributaries in proportion to the flow required to prevent significant 

hydrologic impacts. See Section 2.7 for more details on stream augmentation. 

Starting in Mine Year 11, a portion of the treated effluent from the WWTS and will be routed to 

the East Pit during pit flooding (Reference (5)).  

2.4 Plant Site Sewage Treatment System 

PolyMet will operate a Sewage Treatment System at the Plant Site to manage sewage in 

accordance with applicable regulations. Sewage generated at the Mine Site will be 
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transported to the Plant Site for treatment and disposal. Sewage generated at the Area 1 

Shops and Area 2 Shops will be managed separately by septic systems in each area. 

The Plant Site Sewage Treatment System will consist of a refurbished existing sewage 

collection system (Section 2.4.1) and new stabilization ponds (Section 2.4.2), which will 

replace the existing mechanical sewage treatment plant. The Preliminary Sewage Treatment 

System Facility Plan, which provides the design basis of this system, is included in 

Attachment E. The design and operation of the facility will be in accordance with state 

requirements. 

2.4.1 Sewage Collection System 

The existing sewage collection system will be refurbished to meet current regulatory 

standards to properly transport sewage to the stabilization ponds. Existing piping will be 

refurbished to minimize infiltration and inflow (I/I) to the collection system. New piping and 

associated infrastructure will also be added to connect new Plant Site facilities to the 

collection system and the stabilization ponds. In addition to sewage, sedimentation tank and 

filter backwash waste from the Plant Site Potable Water Treatment Plant (as described in 

Section 2.5) will be routed to the sewage collection system. 

2.4.2 Stabilization Ponds 

Stabilization ponds will be constructed to treat Project sewage. Approximate locations of the 

stabilization ponds, which will be located west of the proposed Hydrometallurgical Plant, are 

shown on Large Figure 2. 

The stabilization ponds will be designed in accordance with the MPCA Recommended Pond 

Design Criteria (Reference (9)) and will include lined ponds and a controlled discharge. The 

proposed stabilization ponds will consist of two primary ponds and one secondary pond with 

operating depths of approximately four feet. The secondary pond will discharge to the FTB 

Pond via a pump station. The controlled discharge will occur in the spring and fall of each 

year. Each controlled discharge will typically last 10 to 14 days, depending on weather 

conditions. Sewage Treatment System treated water will represent approximately 0.1% of the 

inflow to the FTB Pond (Section 6.1 of Reference (1)).  

2.5 Potable Water Treatment Plant 

Potable water is needed to supply drinking water to the Plant Site buildings, including the 

Area 1 Shops, Area 2 Shops, and the Administration Building. In addition to drinking water, 

the primary potable water use at the Plant Site will be restrooms and showers. PolyMet will 

either refurbish the existing Potable Water Treatment Plant, which would include upgrading 

the mechanical systems within the building, or demolish the existing plant to construct a new 

plant in the same location; this decision will be made in detailed design. The distribution 

system within the Plant Site will be evaluated in detailed design to determine if additional 

work is needed to the system.  
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Raw water will be supplied to the Potable Water Treatment Plant from the Plant Reservoir 

which will receive Colby Lake water, via the Colby Lake Pipeline. Before distribution, 

PolyMet will treat the Plant Reservoir water at the Potable Water Treatment Plant. 

Components of the Potable Water Treatment Plant will include clarification, flocculation, 

sedimentation, filtration, and disinfection. The Potable Water Treatment Plant will meet 

requirements established by Minnesota Department of Health and U.S. Environmental 

Protection Agency (USEPA) for a public, non-transient, non-community water supply 

system. Distribution systems will be constructed or refurbished to comply with applicable 

plumbing codes. Sedimentation tank and filter backwash waste from the Potable Water 

Treatment Plant will be routed to the Sewage Treatment System.  

2.6 Stormwater Management 

Three types of stormwater will be managed at the Plant Site: 

 Non-contact stormwater is precipitation and runoff that contacts natural, stabilized, or 

reclaimed surfaces and has not been exposed to mining activities, construction activities 

(as defined in Minnesota Rules, part 7090.0080, subpart 4) or industrial activities (as 

defined in Minnesota Rules, part 7090.0080, subpart 6). This includes runoff from natural 

areas and from on-site features constructed of overburden once stabilized with permanent 

cover, but does not include runoff from new Tailings Basin dam exterior slopes or HRF 

dam exterior slopes (if constructed of exposed significant materials). 

 Construction stormwater is associated with construction activities (as defined in 

Minnesota Rules, part 7090.0080, subpart 4). This includes precipitation, runoff, and 

dewatering water from construction areas at the Plant Site. 

 Industrial stormwater is associated with industrial activities (as defined in Minnesota 

Rules, part 7090.0080, subpart 6). This includes precipitation and runoff from new 

Tailings Basin dam exterior slopes (where not captured by the FTB seepage capture 

systems), HRF dam exterior slopes (if constructed of exposed significant materials), and 

other industrial areas at the Plant Site that is composed entirely of stormwater and not 

combined with other water types (e.g., tailings basin seepage, tailings basin water, HRF 

water).  

Over most of the Process Plant area, Area 1 Shops, Area 2 Shops, stormwater will be 

separated from process water, mine water, tailings basin water, tailings basin seepage, and 

HRF water using dikes, ditches, and storm sewers. The design basis for the Plant Site 

stormwater system is described in Attachment F, and the Plant Site Stormwater Permit 

Application Support Drawings (Plant Site Stormwater Drawings) are provided in 

Attachment G. The majority of the stormwater associated with the Tailings Basin will be 

collected either by the FTB seepage capture systems or within the FTB Pond and managed as 

tailings basin water or tailings basin seepage rather than as stormwater. In some areas, 

stormwater associated with runoff from the exterior slopes of the Tailings Basin and HRF 
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will be diverted from the FTB Seepage Containment System and managed as industrial 

stormwater.  

2.6.1 Stormwater Modeling 

The flows and volumes from stormwater ditches, pipes, and sedimentation ponds were modeled 

using XP-SWMM, Version 12.4, which is a software package used to model stormwater, 

sanitary water, and river systems. The stormwater model was developed to evaluate the existing 

stormwater management system and identify areas where additional features are required or 

where the capacity of the existing features is not sufficient. Existing and proposed stormwater 

management features were evaluated using the 10-year, 24-hour nested distribution storm events 

with some features evaluated and sized to avoid hazards up to the 100-year, 24-hour storm. 

Rainfall depths for the Plant Site were obtained from NOAA’s Atlas 14 precipitation frequency 

estimates (Reference (10)). 

2.6.2 Existing Stormwater Conditions 

The watersheds associated with the Plant Site are illustrated on Large Figure 3. The watershed 

divide between the Embarrass River watershed and the Partridge River watershed cuts across the 

northern portion of the Process Plant area. Water in the Embarrass River watershed generally 

flows to the north and water in the Partridge River watershed generally flows to the south. The 

Tailings Basin is mostly within the Embarrass River watershed and the Process Plant area is 

mostly within the Partridge River watershed (specifically the Second Creek subwatershed). The 

Process Plant area is further divided into two subwatershed areas within the Second Creek 

subwatershed: the West Plant subwatershed and the East Plant subwatershed. 

Stormwater currently flows to the interior of the existing LTVSMC tailings basin from a 

subwatershed area bounded by the perimeter dam crests, high ground east of Cell 2E, high 

ground southeast of Cell 1E, and the Spring Mine Lake subwatershed east of Cell 1E. 

Stormwater runoff from the west and north dam exteriors flows west-northwest toward Unnamed 

Creek and north towards Trimble Creek and Unnamed (Mud Lake) Creek. Stormwater 

originating from the Cell 2W south dam exterior flows south and west to the Emergency Basin 

and Unnamed Creek. Stormwater from high ground southeast of Cell 1E flows south toward 

Second Creek in the Partridge River watershed. Existing stormwater runoff flow patterns 

associated with the Tailings Basin are depicted on Large Figure 1. 

Stormwater from the West Plant is currently routed through a series of ditches and culverts to a 

large stormwater ditch in the southwest corner of the Plant Site before being discharged off-site 

to a system of ditches tributary to Second Creek.  

Stormwater from the East Plant is routed through a series of ditches and culverts before being 

discharged off-site to a system of ditches tributary to Second Creek.  

The Area 1 Shops and Area 2 Shops are also located within the Second Creek subwatershed. 

Stormwater from these areas generally flows from the areas as dispersed sheetflow or is routed 

through a series of ditches and culverts to tributaries of Second Creek.  
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2.6.3 Stormwater Management and Infrastructure during Operations 

Stormwater at the Plant Site will be managed in accordance with applicable regulations. This 

will include use of best management practices (BMPs), including properly designed stormwater 

infrastructure. Stormwater infrastructure will be constructed or upgraded from existing 

conditions as necessary prior to commencement of Project operations. 

The following sections describe stormwater management and infrastructure associated with the 

various portions of the Plant Site during Project operations. 

2.6.3.1 Tailings Basin 

During operations, relatively little precipitation or runoff associated with the Tailings Basin 

(Large Figure 7) will be managed as stormwater. Most precipitation and runoff will be: 

 collected within the FTB Pond or within Tailings Basin Cell 2W and managed as 

tailings basin water 

 collected by the FTB seepage capture systems and managed with tailings basin 

seepage 

The portions of the Tailings Basin where precipitation and runoff will be managed as industrial 

stormwater are as follows: 

 Runoff from the Tailings Basin Cell 2W south dam exterior will initially flow south to 

the existing Emergency Basin or west toward the Unnamed Creek subwatershed. After 

construction of the HRF, runoff from the southeastern portion will flow south and be 

routed through the West Plant stormwater system (Section 2.6.3.3) and runoff from the 

southwestern portion will be routed west and managed with runoff from the HRF dam 

exteriors (Section 2.6.3.2). 

 Once constructed, runoff from the west-facing portion of the FTB south dam exterior will 

flow west, where it will be routed through the West Plant stormwater system (Section 

2.6.3.3), and runoff from the easternmost portion of the FTB south dam exterior will flow 

south within the Second Creek watershed. (This does not include runoff from the central 

portion of the FTB south dam exterior, which will infiltrate into the FTB south buttress 

then be collected by the FTB South Seepage Management System and managed with 

tailings basin seepage.)  

A drainage swale will be constructed east of the Tailings Basin (Large Figure 7) to re-route the 

non-contact stormwater (e.g., natural runoff) that currently flows into the Tailings Basin toward 

Unnamed (Mud Lake) Creek. Refer to Section 2.7 for further discussion on this drainage. 

2.6.3.2 Hydrometallurgical Residue Facility 

Precipitation and runoff within the interior of the HRF will be collected as HRF water and used 

for processing at the Hydrometallurgical Plant. 
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Runoff from the HRF dam exteriors will be managed as industrial stormwater as follows: 

 Runoff from the east, southeast, and south HRF dam exteriors will flow either east or 

south, where it will be routed through the West Plant stormwater system (refer to 

Section 2.6.3.3). 

 Runoff from the north, northwest, and southwest HRF dam exteriors will be routed 

either west or northwest through to be designed stormwater infrastructure. 

Construction of the HRF will modify the local divide between the Embarrass River watershed 

and the Partridge River watershed because the HRF will block existing drainage patterns from 

the south side of the Tailings Basin toward the northwest within the Embarrass River watershed 

(Unnamed Creek subwatershed). During initial phases of the HRF development, a land-locked 

area may be created immediately east of the cell. PolyMet may allow surface water runoff in this 

area to discharge into the HRF Pond until elevations accommodate development of surface water 

pond that will divert runoff from this area away from the HRF Pond through the railroad 

embankment to the West Plant subwatershed. The design of stormwater flow around the HRF 

will be developed during the final design of the HRF.  

2.6.3.3 West Plant Site 

Stormwater improvements in the West Plant subwatershed will include repairing and replacing 

existing drainage features, re-sizing stormwater infrastructure where necessary, and constructing 

new stormwater ditches, pipes, and ponds. Three stormwater ponds are planned: the North 

Stormwater Pond, the Central Stormwater Pond, and the Southwest Stormwater Pond. The 

approximate locations of the stormwater ponds are shown on Large Figure 2. 

Stormwater from the West Plant subwatershed will be routed to the stormwater ponds through a 

series of ditches, culverts, manholes, catch basins, and pipes and then will be generally routed 

from north to south. The North Stormwater Pond will be constructed west of the Concentrator, 

and the Central Stormwater Pond will be constructed west of the future Oxygen Plant. The 

Southwest Stormwater Pond, the largest and the last pond that stormwater from the West Plant 

will flow through before discharging off-site, is located in the southwest corner of the Plant Site 

where there currently is a long, wide ditch. This ditch will be widened to the west and a series of 

weirs or ditch blocks will be used to create a pond in this location. Water from the Southwest 

Stormwater Pond will flow off-site to the south through a culvert under the railroad grade as 

shown on Large Figure 2. This culvert discharges to a system of ditches tributary to Second 

Creek. 

As the HRF is constructed, additional ditches and culverts will be constructed to route 

stormwater from the areas south and east of the HRF to the West Plant stormwater system. 

Other stormwater-related infrastructure modifications at the Plant Site include: 
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 Roof drainage from Plant Site buildings will no longer be collected in pipes in the 

buildings and routed internally to discharge to the Emergency Basin. As part of the 

Plant Site renovations and design of new buildings, roof drainage will be rerouted and 

managed as stormwater within the West Plant and East Plant subwatersheds. 

Downgradient Plant Site stormwater infrastructure will be designed to handle this 

additional flow. 

 Water collected in building floor drains will no longer be discharged with stormwater. 

Instead, water from floor drains will be routed to the existing overflow collection 

system with the buildings to be reused in the process.  

2.6.3.4 East Plant Site 

Stormwater improvements in the East Plant subwatershed will consist primarily of 

reinstalling site drainage features and re-sizing stormwater infrastructure where required. 

Existing infrastructure will be cleaned out and reused, or removed and replaced, as  

necessary. Stormwater ditches will be reestablished to provide the full drainage capacity as 

originally designed or upsized as necessary. There are no existing stormwater ponds 

associated with the East Plant, and no future need is anticipated for stormwater ponds to 

manage stormwater from the East Plant due to the existing vegetated swales which will 

naturally treat for TSS. 

Stormwater from the East Plant subwatershed will primarily be routed through the existing 

infrastructure after it has been repaired and/or upgraded. There are currently two locations 

where stormwater leaves the East Plant via culverts; both of these locations will be 

maintained as stormwater outfalls as shown on Large Figure 2. These culverts discharge to a 

system of ditches tributary to Second Creek. 

2.6.3.5 Areas 1 and 2 

In Area 1, existing stormwater ditches and culverts will generally be adequate to manage 

stormwater during operations. These systems will be cleaned out and reused, or removed and 

replaced, as necessary, to maintain the existing drainage patterns to the extent practical. 

PolyMet will maintain these systems throughout operations. 

In Area 2, in the vicinity of the Area 2 shops and along Dunka Road and the railroad 

corridor, existing stormwater ditches and culverts will generally be adequate to manage 

stormwater during operations. These systems will be cleaned out and reused, or removed and 

replaced, as necessary, to maintain the existing drainage patterns to the extent practical. 

PolyMet will maintain these systems throughout operations. 

2.7 Stream Augmentation 

Construction of the FTB Seepage Containment System will significantly reduce the amount 

of seepage leaving the Tailings Basin relative to existing conditions; therefore reducing the 
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amount of streamflow available to four downstream creeks, including Unnamed Creek, 

Trimble Creek, Unnamed (Mud Lake) Creek, and Second Creek.  

Flows to Unnamed Creek, Trimble Creek, and Second Creek will be augmented by WWTS 

discharge to offset potential hydrologic impacts to these creeks. Flow to Unnamed (Mud Lake) 

Creek will be augmented by the construction of a drainage swale east of the FTB. Currently, an 

area east of Cell 1E drains into the Tailings Basin. During the construction phase, a drainage 

swale will be constructed near the East Dam to reroute this watershed north to the Unnamed 

(Mud Lake) Creek watershed, as shown on Large Figure 7. The drainage swale will prevent 

water from pooling at the toe of the East Dam and augment streamflow in Unnamed (Mud Lake) 

Creek.  

PolyMet’s stream augmentation objective for Trimble Creek, Unnamed Creek, Second Creek, 

and Unnamed (Mud Lake) Creek is to maintain average annual flow within ±20% of existing 

conditions (i.e., before Cliff Erie's implementation of short-term mitigation measures at the 

former LTVSMC tailings basin under its Consent Decree with MPCA) for purposes of 

maintaining hydrology and existing aquatic ecology (Section 5.2.2.3.3 of Reference (11)). 

Stream augmentation is subject to multiple regulations, so implementation must account for a 

variety of applicable targets and requirements. Augmentation flow rates will be overseen by the 

DNR through conditions of the Water Appropriation Permits for the Project. Flow quantity will 

also be subject to the requirements of the New Source Performance Standard (NSPS), overseen 

by the MPCA through conditions of the NPDES/SDS Permit for the Project. 

Stream augmentation will take into account the existing hydraulic characteristics of Trimble 

Creek, Unnamed Creek, Second Creek, and Unnamed (Mud Lake) Creek, although these existing 

conditions are subject to variability and uncertainty. These streams flow at very low velocity 

through wetlands with intermittent channels, which results in low precision for stream gages. In 

addition, water levels are largely influenced by beaver activities (which frequently change in 

location and configuration), causing flow variability at any potential surface water monitoring 

station.  

Because of the considerations outlined above, streamflow data alone should not be used to 

assess Project performance relative to the goal of maintaining average annual flows within 

±20% of existing conditions. Therefore, PolyMet proposes to implement stream 

augmentation using the following management principles:  

 The total discharge from the WWTS will not exceed the NSPS limit, as specified in the 

NPDES/SDS Permit. This requirement could only affect the discharge during periods of 

extremely low precipitation. Water modeling indicates that there is less than a 1% 

likelihood that the NSPS limit will constrain the availability of WWTS discharge for 

stream augmentation.  

 Flow from the WWTS will be distributed to headwater areas of Trimble Creek, Unnamed 

Creek, and Second Creek in proportion to the amount of seepage captured from their 



Date: December 2017 
NorthMet Project  

Water Management Plan - Plant  

Version: 7 Page 28 

 

 

respective subwatersheds. Continuous flow monitors will measure the amount of seepage 

collected by the FTB seepage capture systems from each watershed. 

 Flow to Unnamed (Mud Lake) Creek through the drainage swale will be monitored. The 

flow rate will be a function of net precipitation and runoff over the watershed area 

tributary to the swale. 

 Stream augmentation flows may be adjusted during Project operations based on 

hydrologic and biologic monitoring results. Potential adaptive management of stream 

augmentation flows will consider the results of monitoring conducted under the Water 

Appropriation Permits, the Wetland Permits, and the NPDES/SDS Permit for the Project. 

Stream augmentation will continue for as long as the FTB seepage capture systems are operating.  

The Stream Augmentation System Permit Application Support Drawings are included in 

Attachment C.  
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3.0 Key Outcomes 

Water modeling (detailed in Section 5 of Reference (1)) provides water quantity and quality 

estimates used in the design of Plant Site water management systems. This modeling also 

projects the expected water quantity and quality outcomes resulting from these water 

management systems.  

3.1 Water Quantity 

The water balances of the Beneficiation Plant (including water from the Mine Site), the 

Hydrometallurgical Plant, and the FTB seepage capture systems combine to determine the 

overall quantity of Project water to be appropriated from Colby Lake and to be discharged from 

the WWTS, as described in Section 0. 

Key outcomes of the water quantity modeling described in Reference (1) related to Project make-

up water demand are summarized in the Consolidated Water Appropriation Permit Application. 

Additional groundwater appropriation will be needed for groundwater collected during 

construction at the Plant Site and for precipitation collected in the HRF and the Plant Reservoir. 

Dewatering may be necessary during construction of the FTB Seepage Containment System, 

Plant Site stormwater infrastructure, Plant Site buildings and infrastructure, and Plant Site 

Sewage Treatment System. Estimated flows for these water appropriations are provided in the 

Consolidated Water Appropriation Permit Application. Tailings basin seepage collected by the 

FTB seepage capture systems will already have been appropriated from other sources; therefore, 

it will not require a water appropriation permit. 

3.2 Water Quality 

Key outcomes of the water quality modeling described in Reference (1) are provided as Large 

Tables:  

 estimated water quality of the tailings basin water in the FTB Pond in Large Table 2 

 estimated tailings basin seepage water quality in Large Table 3 to Large Table 6 from 

the north, northwest, west, south, and east toes, respectively 

 estimated groundwater quality in Large Table 7 to Large Table 9 along the north, 

northwest, and west groundwater flow paths downstream of the Plant Site 

 estimated surface water quality in Large Table 10 to Large Table 15 at three surface 

water locations along the Embarrass River and three surface water locations along the 

three tributaries (Unnamed (Mud Lake) Creek, Trimble Creek, and Unnamed Creek) 

downstream of the Plant Site  
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4.0 Operating Plan 

During operations, water at the Plant Site must be continually monitored, treated at the WWTS, 

and pumped to augment downstream tributaries, as necessary, to protect the environment and 

allow the Plant Site to function efficiently. This section describes operating plans for the water 

management systems at the Plant Site during the operations phase of the Project. 

4.1 Water for Mineral Processing 

Water for mineral processing will primarily be contained within the FTB Pond and HRF Pond. 

Pond water levels will be maintained at safe operating elevations within these ponds. Tailings 

basin seepage collected in the FTB seepage capture systems and returned to the FTB will help to 

maintain the water level in the FTB Pond.  

4.1.1 Flotation Tailings Basin (FTB) Pond Level 

The key water quantity management point is the water level in the FTB Pond. The overall 

management objective is to keep the FTB pond level as high as possible without exceeding the 

dam safety criteria. Environmental impacts are minimized by setting the pond level as high as 

safely possible – smaller beaches minimize fugitive dust generation and reduce the potential for 

oxidation of exposed Flotation Tailings. FTB pond level management is detailed in Section 4.2 

of Reference (2).  

The FTB Pond has a negative water balance; that is, the sources of water to the pond are less 

than the losses from the pond when pumpback from the FTB seepage capture systems is not 

considered. The FTB pond level will be managed by adjusting the amount of tailings basin 

seepage sent to the pond from the FTB seepage capture systems and the amount of tailings basin 

water returned to the Beneficiation Plant. 

4.1.2 Hydrometallurgical Residue Facility (HRF) Pond Level 

Another water quantity management point is the water level in the HRF Pond. The overall 

management objective is to keep the HRF pond level as high as possible without exceeding the 

dam safety criteria, in order to minimize environmental impacts, similar to FTB pond level 

management described in Section 4.1.1. HRF pond level management is detailed in Section 4 of 

Reference (3).  

The Hydrometallurgical Plant is a net water consumer, and the pond level will be managed by 

adjusting the amount of make-up water added to the Hydrometallurgical Process from the Plant 

Reservoir. 

4.1.3 Flotation Tailings Basin (FTB) South Seepage Management System 

The FTB South Seepage Management System is already functional, as described in 

Section 2.1.3, and will be required to function until the release rates of constituents from the FTB 

have decreased to the point where water resource objectives are achieved without mechanical 

treatment.  
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Tailings basin seepage collected by the FTB South Seepage Management System will be routed 

from the system pump station through pipes to the WWTS for treatment prior to discharge, or to 

the FTB Pond for reuse, depending on operational requirements and system design (Section 2.3). 

Water level controls at the FTB Pond and real time water balance data will dictate whether 

additional seepage will be diverted to the WWTS for treatment and discharge. The pump in the 

seepage management system will be operated using level sensors so that a desired water level is 

maintained in the sump and lift station. 

The FTB South Seepage Management System will require periodic inspection and maintenance 

to remain effective. The periodic maintenance consists of visual inspection and testing of the 

pumping system. 

4.1.4 Flotation Tailings Basin (FTB) Seepage Containment System 

The FTB Seepage Containment System along the western and northern sides of the Tailings 

Basin must be functional when Flotation Tailings are first placed in the FTB and will be required 

to function until the release rates of constituents from the FTB have decreased to the point where 

water resource objectives are achieved without mechanical treatment or until non-mechanical 

treatment has been proven, as described in Section 6 of Reference (4). The eastern segment of 

the FTB Seepage Containment System will be constructed by Mine Year 7, prior to the merging 

of FTB Cells 2E and 1E and the construction of the East Dam. No seepage would be expected 

along the eastern side of the Tailings Basin prior to that time; FTB pond levels prior to that time 

are below an elevation that could induce seepage to the east. 

Tailings basin seepage collected by the FTB Seepage Containment System along the northern 

and western sides of the Tailings Basin will be routed to the FTB Pond for reuse and/or to the 

WWTS for treatment. Collected seepage will be distributed so as to meet stream augmentation 

requirements and manage the FTB pond level. Water level controls at the FTB Pond and real 

time water balance data will dictate whether additional seepage, in excess of the minimum 

stream augmentation requirements, must be diverted to the WWTS for treatment and discharge. 

Tailings basin seepage collected by the segment of the FTB Seepage Containment System at the 

toe of the East Dam will be pumped back to the FTB Pond. All system pumps will be operated 

using level sensors so that a desired water level is maintained in the sumps and lift stations. 

The FTB Seepage Containment System will require periodic maintenance to remain effective. 

The periodic maintenance will be consistent with industry practice and will include monitoring 

of flow volumes, monitoring upgradient and downgradient hydraulic heads, occasional pipe 

cleaning, and if a problem is suspected based on changes in flow volumes or hydraulic head 

differential, inspection will be performed via video camera of the drain pipe to make sure it is not 

blocked by sediments or collapsed. If sediments are observed during inspection and are 

determined to be inhibiting system performance, they will be cleaned out by flushing. If a 

collapse is observed, the collapsed section will be repaired. Video inspection or flushing 

techniques will be conducted if the amount of water collected by the containment system 

indicates there has been an unusual change in flow that could be caused by collapse or clogging. 

If it was determined that clogging of the trench was interfering with meeting system performance 
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objectives, then corresponding segments of the trench will be cleaned as needed, and if pipe 

collapse were to occur, pipe design specifications and construction methods will be reviewed and 

pipes replaced as necessary. For a system of this type, pipe collapse is not expected because 

loading on the pipes is limited to that imposed by the collection trench backfill, something 

routinely designed for. While some pipe clogging could occur, particularly early in system 

operations due to normal construction related activities (i.e., sediment inflow to pipes), the 

potential for clogging thereafter should be limited due to the constant water flow anticipated in 

the system. 

4.1.5 Waste Water Treatment System (WWTS)  

During operations, a portion of the collected tailings basin seepage will be recycled to the FTB 

Pond for reuse in the beneficiation process, and a portion will be routed to the WWTS for 

treatment prior to discharge at surface water discharge outfalls. The WWTS will treat the tailings 

basin seepage to meet the appropriate discharge limits.  

The construction mine water pipe will route construction mine water mixed with runoff from the 

OSLA to the FTB Pond for use in the beneficiation process. Treated mine water will also be 

routed to the FTB Pond from the WWTS. The operation of the WWTS is further discussed in 

Sections 2.2 and 4.2 of Reference (4).  

4.2 Stormwater 

Stormwater ponds will be inspected annually to determine the depth of sedimentation within the 

ponds. These ponds will be dredged if the depth of sedimentation reduces the required storage 

capacity to below what is needed based on the pond design. 

The stormwater management infrastructure will be operated in accordance with the Construction 

Stormwater Pollution Prevention Plan (SWPPP), which will be developed prior to construction, 

and the Industrial SWPPP, which will be developed prior to the start of operations. These 

SWPPPs will be designed to meet the requirements of the Minnesota NPDES/SDS Construction 

Stormwater General Permit (Permit No. MN R100001) and the Minnesota NPDES/SDS 

Industrial Stormwater General Permit (Permit No. MNR050000), respectively.  

A SWPPP is a “living” document that evolves with changes at the site. PolyMet will amend 

these SWPPPs whenever there is: 

 a change in Plant Site facilities 

 a change in the operating procedures of the facility 

 a change that may impact the potential for pollutants to be discharged in stormwater 

The intent of these SWPPPs is to protect water quality by preventing pollution of stormwater 

associated with construction and industrial activities. These SWPPPs will identify and describe 
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controls and best management practices (BMPs) proposed for the Plant Site; these controls and 

BMPs are designed to minimize the discharge of potential pollutants in stormwater runoff. 

Inspections and recording activities are important parts of the continued success of these 

SWPPPs. The frequency and extent of the inspections will be defined in each SWPPP. 

Documentation for these activities will be included with each SWPPP. 

4.3 Spills  

This section is a summary of the Plant Site Spill Prevention Control and Countermeasures 

(SPCC) Plan which will be developed prior to the threshold for need being met in accordance 

with 40 CFR 112.3. The SPCC Plan provides the procedures for response to spills. These 

procedures apply to all PolyMet employees, contractors, and vendors delivering, dispensing, or 

using petroleum or other products at the Plant Site. It is the policy of PolyMet to promote a long-

term, continuous effort towards spill prevention first, and control and countermeasures where 

necessary. An SPCC Plan Administrator will be designated and is responsible for developing, 

implementing and maintaining the SPCC Plan. In the case of a spill, the procedures for 

emergency contacts and a spill contingency plan will be included in the SPCC Plan. Training 

sessions and spill prevention briefings for operating personnel will review the requirements of 

the SPCC Plan and highlight and describe recently developed precautionary measures.  

4.4 Overflows 

This section includes discussion of what will occur in the event of an overflow from the FTB, the 

HRF, the FTB seepage capture systems, the WWTS, or the Process Plant. An overflow may 

occur when a storm event exceeds the design storm or an extended power outage occurs at the 

Plant Site. In order to prevent and mitigate the effects of possible overflows, the following 

operational plan will be used. 

In the unlikely event of overflows greater than the total design capacity of the controls in place to 

contain the overflows (sumps, ponds, etc.), overflows may ultimately flow into the Plant Site 

stormwater system and off-site. Actual location of discharge will depend on the location of the 

overflow. 

4.4.1 Flotation Tailings Basin (FTB)  

The FTB is designed as a closed system, with the pond level managed to remain at the design 

level (Section 4 of Reference (2)). No water will be released through overflow or outlet 

structures during operations. PolyMet designed the FTB to contain Flotation Tailings 

generated over 20 years of operation. Precipitation falling within the FTB will flow to the 

FTB Pond. The pond design has sufficient freeboard and emergency overflow infrastructure 

to safely accommodate the 72-hour PMP rainfall event based on Hydrometeorological Report 

51, Probable Maximum Precipitation Estimates, United States East of the 105th Meridian, 

and Hydrometeorological Report 52, Application of Probable Maximum Precipitation 

Estimates – United States East of the 105th Meridian (Reference (52) and Reference (53)). 
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The design of the FTB based on the PMP rainfall event is discussed in more detail in 

Sections 2.2.3 and 2.5 of the Flotation Tailings Management Plan (Reference (2)). The PMP, 

which is defined as “the theoretically greatest depth of precipitation for a given duration over 

a particular drainage area…” is quantified by the Office of Hydrology of the National 

Oceanic and Atmospheric Administration. PMP rainfall events are rare, and such an event 

has a low likelihood of being experienced during the life of the basin. The PMP does not 

have an assigned return period, but has been estimated to range from 100,000 to 1 billion 

years (Reference (46)). On this basis, there is a low likelihood of overflow (rainfall would 

have to exceed 35-inch rainfall in 72 hours); however, it is standard practice in dam design to 

accommodate even low probability overflows in a manner that protects the integrity of the  

dams, and therefore an emergency overflow is included in the dam design. The 1/3 PMP 

represents approximately 11.7 to 12.7 inches, and the 2/3 PMP represents approximately 23.3 

to 25.3 inches for the FTB over the 20-year mine life.  

Overtopping of the dams will be avoided by operating the FTB Pond with sufficient freeboard to 

accommodate pond water level bounce due to a severe precipitation event, as described in 

Section 4 of Reference (2). Overtopping will further be avoided by construction of an emergency 

overflow that will be maintained throughout FTB operations. A closure overflow embedded in 

bedrock east of Cell 2E will be established during reclamation. The location and layout of the 

emergency and closure overflow channels are provided on Drawings FTB-008, FTB-011, FTB-

015 to FTB-018, FTB-021, and FTB-024 in the Flotation Tailings Basin Permit Application 

Support Drawings. If pumping systems shut down due to a power outage simultaneous with a 

significant precipitation event, these overflow structures will prevent the washout of dams in the 

unlikely case of the water rising to elevations near the final dam elevation. Embedding the 

closure channel into bedrock will also minimize or eliminate any long-term maintenance 

requirements for the closure overflow channel. Both the emergency overflow channel that will be 

in place during operations and the closure overflow channel that will be in place after operations 

are complete are located along the eastern side of the FTB and would discharge to the Unnamed 

(Mud Lake) Creek watershed if an overflow were to occur (see Large Figure 7 for the location of 

the emergency overflow channel in Mine Year 20).   

4.4.2 Hydrometallurgical Residue Facility (HRF) 

Similar to the FTB, the HRF will function as part of a closed-loop system, with the pond level 

managed to remain at the design level (Section 4 of Reference (3)). The Hydrometallurgical 

Plant and HRF are a closed-loop system, where water is only lost to evaporation from the cell 

surface and entrapment within the Residue's pore space. Water from the HRF is kept separate 

from other water on the Project; there is no discharge of water from the HRF during operations, 

and the only make-up water is from Colby Lake. 

Precipitation falling within the HRF will flow to the HRF Pond. Overtopping of the dams will be 

avoided by operating the HRF Pond with sufficient freeboard to accommodate pond water level 

bounce due to a severe precipitation event, as described in Section 4.1 of Reference (3). Water 

level bounce from storm events is expected to be minimal, because the tributary area for the HRF 

is relatively small, as described in Section 2.5 of Reference (3). The cell is sized to accommodate 
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up to 3 feet of freeboard so that some wave run-up and water level bounce can safely occur. 

Initial operations will be used to refine the minimum freeboard requirements.  

Overtopping could potentially occur if the Return Water System were to fail or be accidentally 

shutdown while the Residue Transport and Deposition System continued to operate. To avoid 

this situation, the controls of these two systems will be integrated such that shutdown of the 

Return Water System shuts down the Residue Transport and Deposition System.  

The HRF is built within a low area, confined by bedrock on the southwest and southeast and by 

the existing tailings basin dam along the north. Based on the design of the HRF, if an overflow 

were to occur, it would most likely occur on the northwest side, with the liner slope directing 

flow to the northwest. Overflow over the northwest corner would be intercepted by the FTB 

Seepage Containment System, as shown on Large Figure 7. If the overflow were to overtop the 

dams to the west or the south instead of the northwest, the HRF water would enter the Plant Site 

stormwater system, which outlets to a tributary to Second Creek.  

In reclamation, the HRF Pond will be dewatered and an engineered cover will be constructed to 

reduce future ponding within the HRF, as described in Section 7 of Reference (3). 

4.4.3 Flotation Tailings Basin (FTB) Seepage Containment System 

The FTB Seepage Containment System will collect tailings basin seepage from the FTB as 

described in Section 2.1.4 and Section 4.1.4. The current design, shown on the Flotation Tailings 

Basin Seepage Containment and Stream Augmentation Permit Application Support Drawings 

(Attachment C), includes two lift stations with pumps along the north side of the FTB. Flows 

along the containment system will be routed to these lift stations from subsurface drain pipes and 

six associated manhole pump stations. If the pumps in these lift stations and/or manhole pump 

stations are shut down due to a power outage, tailings basin seepage may back up, and an 

overflow from the seepage containment system may occur. The potential for overflow to occur 

and the quantity of any overflow will be dependent on the duration of a power outage. Excess 

water not contained will flow off-site at the existing surface discharge station SD002 

(Section 1.4.5) and/or to Unnamed Creek, Trimble Creek and/or Unnamed (Mud Lake) Creek, 

dependent on where the overflow occurs. 

4.4.4 Flotation Tailings Basin (FTB) South Seepage Management System 

As described in Section 2.1.3 and Section 4.1.3, the FTB South Seepage Management System 

collects tailings basin seepage along the south side of the FTB. The current design, shown in 

Attachment B, includes an impoundment to block the seepage and a small sump with a 

submersible pump. An emergency overflow is designed into the system, as shown in 

Attachment B, at an elevation of 1530 feet, which is approximately 5 feet above the top of the 

collection sump and approximately 2 feet below the top of the dam impounding the collection 

system. If the pumps in these sumps are shut down due to a power outage, tailings basin seepage 

draining to this sump will be contained up to the overflow elevation. Seepage water that reaches 

the elevation of the overflow will flow off-site at existing surface discharge station SD026 

(Section 1.4.5) to Second Creek. 
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4.4.5 Waste Water Treatment System (WWTS) 

The rate of water entering the WWTS Lined Pretreatment Basin (Plant Site) and the Equalization 

Basin Area at the Mine Site will be controlled by the upstream pumping. If there is a loss of 

power at the WWTS, the upstream pumping systems to the WWTS will also be shut down, or 

rerouted to prevent an overflow of these basins. Water would be rerouted based on the source of 

the water. Tailings basin seepage would be rerouted to the FTB Pond, and mine water would be 

stored in the mine water sumps or ponds, routed to the mine pits, or, in an emergency, routed to 

the FTB Pond. If there was an overflow of the WWTS Lined Pretreatment Basin, it would flow 

into Cell 1E in earlier years before the south FTB dam is built. Once the south FTB dam is 

constructed, overflow would enter the Plant Site stormwater system, which outlets to a tributary 

to Second Creek.  

4.4.6 Process Plant 

The Hydrometallurgical Plant and the Beneficiation Plant designs include sufficient sump and 

process equipment capacity to prevent process water from leaving the Plant during power failure 

or other emergencies. Process water captured within these sumps will be recirculated back into 

their respective Plant systems. Due to the storage capacity of these systems, it’s highly unlikely 

there would be an overflow from these buildings. If an overflow did occur, process water would 

enter the Plant Site stormwater system, which outlets to a tributary to Second Creek.  

4.5 Dust Suppression 

Water will be used to control fugitive dust emissions. The appropriate water sources will be 

determined based on the location and runoff management for the road to be watered. At the 

Plant Site, fugitive emission control water for roads outside the footprint of the FTB seepage 

capture systems will be drawn from the Plant Reservoir. For roads inside the footprint of the 

FTB seepage capture systems (i.e., roads on the Tailings Basin), water could be drawn from 

the FTB Pond. 
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5.0 Water Quantity and Quality Monitoring 

Proper long-term management of water quality and quantity at the Plant Site will depend, in part, 

on a systematic monitoring plan that will be finalized in NPDES/SDS and Water Appropriation 

permitting. As operations proceed, the monitoring plan will be updated as required. Monitoring 

will be used to determine Project compliance with permits, improve model accuracy, identify 

potential causes of changes to water quality or quantity, and identify options, if necessary, to 

adapt the Project to result in short-term and long-term compliance.  

In aggregate, the NPDES/SDS and Water Appropriation monitoring plans will provide a 

comprehensive and thorough evaluation of water flow rates, water levels, and water quality 

on a continuous, monthly, or quarterly basis, depending upon the component being 

monitored. Monitoring information provided in this document as well as the applicable 

permit applications include specific locations, nomenclature, frequency, and parameters; the 

specifics of monitoring for the Project will be finalized during each applicable permitting 

process. 

The proposed monitoring stations are divided between the Mine Site and the Plant Site. In the 

proposed monitoring plans, the Transportation and Utility Corridors are grouped with the Mine 

Site. This document presents the Plant Site monitoring plan as a series of figures and tables: 

 Large Figure 9 through Large Figure 11 show the proposed monitoring stations for 

groundwater, surface water, surface water discharge, stormwater, and internal waste 

streams. 

 Large Table 16 through Large Table 20 describe the purpose for monitoring, the type of 

monitoring, the proposed parameter groups to be monitored, the proposed frequency of 

monitoring, and the proposed frequency and method of reporting. These tables also 

denote which permit(s) (NPDES/SDS and/or Water Appropriation) each monitoring 

station is associated with. Many monitoring stations are associated with both permits. 

Large Table 21 lists the proposed parameters to be monitored for each type of 

monitoring. 

Information included on the large figures and large tables are described further in the following 

sections.  

5.1 Monitoring Types 

Monitoring for the Project is categorized by monitoring type (e.g., compliance monitoring, 

performance monitoring) and station type (e.g., groundwater, surface water, stormwater, surface 

water discharge, and internal waste stream). Refer to the Plant Site monitoring plan tables (Large 

Table 16 through Large Table 20) for additional information on associated parameters, 

frequency, and reporting. 



Date: December 2017 
NorthMet Project  

Water Management Plan - Plant  

Version: 7 Page 38 

 

 

 Compliance Monitoring (groundwater stations): Compliance monitoring will be 

conducted at locations where the Project will need to demonstrate compliance. These 

locations are downgradient of potential Project impacts. Groundwater compliance 

monitoring stations are typically at or near the property boundaries. 

 Indicator Monitoring (groundwater stations): Indicator monitoring will be conducted at 

locations between the compliance stations and Project features to allow for early 

detection of potential Project impacts.  

 Performance Monitoring (groundwater stations): Performance monitoring will be 

conducted to monitor the performance of engineering infrastructure (liners systems, 

containment systems, etc.). Performance monitoring stations will include monitoring 

wells, paired monitoring wells, and paired piezometers 

 Background Monitoring (groundwater and surface water stations): Background 

monitoring will be conducted to document surface water quality upstream and 

groundwater quality upgradient of the Project. Background monitoring stations will be 

located upstream/upgradient of potential Project impacts.  

 Surface Water Discharge Monitoring (surface water discharge stations): Surface water 

discharge monitoring will be conducted at the discharge from the WWTS where the 

Project will need to demonstrate compliance with permit limits.  

 Benchmark Stormwater Monitoring (stormwater stations): Benchmark stormwater 

monitoring will be conducted at benchmark stormwater monitoring stations to evaluate 

the potential impact of industrial activities on stormwater runoff. Results will be 

compared to applicable benchmark values to determine whether additional stormwater 

control measures may be necessary. These stations are proposed at outfalls of industrial 

stormwater from the Plant Site.  

 Monitor-Only (groundwater, surface water, and internal waste stream stations): PolyMet 

proposes to conduct some monitoring that is not required for NPDES/SDS compliance. 

At monitor-only stations, no limits or standards will apply; however, there may be 

triggers that will initiate further investigation. Monitor-only stations are proposed for 

groundwater monitoring stations downgradient of potential Project impacts, surface water 

stations downstream of potential Project impacts, and for Project internal waste streams.  

o The surface water monitor-only stations will evaluate long-term water quality to 

identify potential changes that may be attributed to the Project; however, they will not 

be considered compliance points. The intent of the surface water monitor-only 

stations is to allow for a more holistic (i.e., multi-media) monitoring approach. If 

water quality impacts attributable to the Project are found at these monitoring 

stations, further investigation will be conducted and the overall monitoring plan will 
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be evaluated to determine the root cause of the impacts and whether adaptive 

engineering controls or contingency mitigations are needed. 

o The internal waste stream monitor-only stations will evaluate the potential for off-site 

impacts and aid in design and operation of the WWTS. 

o The WWTS internal performance monitoring station will evaluate an internal WWTS 

stream prior to discharge, to provide advance notice so that adaptive management or 

contingency mitigation could be implemented to address any potential WWTS 

performance issues. 

 Water Appropriation Monitoring (groundwater, surface water, internal waste stream 

stations, and precipitation): Monitoring in connection with water appropriations will 

measure flow rates and water levels to document appropriation rates and monitor 

potential effects of permitted appropriations. Precipitation monitoring will also occur to 

correlate appropriated amounts with changes in precipitation. Water Appropriation 

Monitoring also serves to identify the effects of permitted appropriations and associated 

discharges on surface water flow downstream of the Plant Site.  

o Appropriation Source Monitoring will measure flows from Plant Site and Colby Lake 

infrastructure that will withdraw groundwater, surface water, and/or collected 

precipitation during operations, such as the Colby Lake Pumphouse, and will 

document the water levels in the lined and concrete ponds.  

o Internal Flow Monitoring will record Project flows that are not monitored for other 

regulatory purposes, but that are necessary to understand the overall Project water 

balance. 

o Seepage Flow Monitoring will record the amount of water collected by the FTB 

seepage capture systems from the headwater areas of Unnamed Creek, Trimble 

Creek, Unnamed (Mud Lake) Creek, and Second Creek. 

o Augmentation Flow Monitoring will record the amount of water the Project delivers 

to the headwater area of each creek. 

o Streamflow Monitoring will measure streamflow in the Embarrass River watershed to 

assess potential hydrologic effects associated with permitted appropriations and 

stream augmentation.  

o Aquatic Biota Monitoring will document the characteristics of the biotic community 

to assess potential ecological effects associated with permitted appropriations and 

stream augmentation.  
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5.2 Groundwater Monitoring 

Groundwater at the Plant Site generally flows to the north and northwest. Large Table 16 

presents the proposed Plant Site groundwater monitoring plan, which will consist of background, 

compliance, indicator, performance, monitor-only, and appropriation source monitoring at wells 

set in the surficial aquifer and in bedrock, as shown on Large Figure 9.  

Proposed monitoring parameters were selected based on consideration of baseline monitoring 

results, FEIS modeling results, the existing Cliffs Erie Hoyt Lakes Tailings Basin Area 

NPDES/SDS Permit (Permit No. MN0054089), and best professional judgment. 

5.3 Surface Water Monitoring 

Approximately 80% of the Plant Site, including the majority of the FTB, is located in the 

Embarrass River watershed. Groundwater and stormwater in these areas flows north toward the 

Embarrass River and three of its tributaries (Unnamed (Mud Lake) Creek, Trimble Creek, and 

Unnamed Creek). Approximately 20% of the Plant Site is located in the Second Creek 

watershed. This includes the Process Plant, Area 1 Shops, Area 2 Shops, and the south side of 

the FTB, including the FTB South Seepage Management System.  

Large Table 17 presents the proposed Plant Site surface water monitoring plan, which will 

consist of background, monitor-only, streamflow, and aquatic biota monitoring stations, as 

shown on Large Figure 10.  

Proposed monitoring parameters were selected based on consideration of baseline monitoring 

results, FEIS modeling results, the existing Cliffs Erie Hoyt Lakes Tailings Basin Area 

NPDES/SDS Permit (Permit No. MN0054089), the existing Cliffs Erie Hoyt Lakes Mining Area 

NPDES/SDS Permit (Permit No. MN0042536), 40 CFR part 440, and best professional 

judgment. 

5.4 Surface Water Discharge/Augmentation Flow Monitoring 

Large Table 18 outlines the proposed Plant Site surface water discharge and augmentation flow 

monitoring plan, which will consist of surface water discharge and augmentation flow 

monitoring stations, as shown on Large Figure 10.  

Water quality of the treated effluent will be monitored at the WWTS discharge point, referred to 

as SD001. Proposed monitoring parameters were selected based on consideration of 40 CFR part 

440, FEIS modeling results, and best professional judgment. 

5.5 Benchmark Stormwater Monitoring 

Large Table 19 presents the proposed benchmark stormwater monitoring plan for the Plant Site, 

and monitoring station locations are shown on Large Figure 10.  
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Proposed monitoring parameters were selected based on consideration of Minnesota 

NPDES/SDS Industrial Stormwater General Permit (Permit No. MNR050000) Sector G and 

Sector P requirements. 

5.6 Internal Waste Stream Monitoring 

Large Table 20 presents the proposed Plant Site internal waste stream monitoring plan, which 

will consist of monitor only, appropriation source, internal flow, seepage flow, and internal 

performance monitoring stations, as shown on Large Figure 11. 

Proposed monitoring parameters were selected based on consideration of FEIS modeling results 

and best professional judgment.  

5.7 Wetland Monitoring 

In addition to the monitoring that will be done under the NPDES/SDS Permit and the Water 

Appropriation Permits, wetland hydrology monitoring will be developed as part of wetland 

permitting and is expected to be similar to the baseline wetland hydrology monitoring program 

currently underway; see Section 17 of Reference (12). 

5.8 Sampling and Analysis Plan and Quality Assurance Project Plan 

These monitoring plan components will be detailed in the Sampling and Analysis Plans 

(SAPs) that will be prepared upon issuance of a NPDES/SDS permit or as required by other 

regulatory programs. Each SAP will detail the monitoring stations, sampling frequency, 

sample collection protocol, analytical methods and parameters, and quality assurance 

requirements. At a minimum, the SAP will consist of a Field Sampling Plan (FSP) and a 

Quality Assurance Project Plan (QAPP). The FSP will detail the field activities and 

documentation requirements for the sample collection and management in the field. The field 

activities and documentation requirements will be organized as Standard Operating 

Procedures (SOPs) specific to the various activities to be performed. The QAPP will detail 

the data quality objectives for the monitoring plans, list the monitoring stations, analytical 

methods, parameters, and quality control limits, data validation procedures, and data 

management practices.  

The SAPs will incorporate analytical methods or standard practices approved by the USEPA 

or other agency, as appropriate. Sample collection frequency was selected based on 

conditions specified in permits for similar operations, and considered potential rate of 

transport where appropriate. Frequency of sampling will be finalized during the NPDES/SDS 

and Water Appropriations permitting processes.  
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6.0 Reporting and Adaptive Management 

Adaptive management is a system of management practices based on clearly defined outcomes 

and monitoring requirements to determine if management actions are meeting the desired 

outcomes; and, if not, to implement changes that will best ensure that outcomes are met or re-

evaluated. Adaptive management recognizes the uncertainty associated with estimates based on 

natural systems as a result of the baseline monitoring data, waste characterization, scale of plan, 

decisions on modeling inputs, and other limiting factors. Adaptive management measures will 

continue to be developed through the operations, reclamation, closure, and postclosure 

maintenance phases of the Project.  

A key component of adaptive management for water is the Adaptive Water Management Plan 

(Reference (4)) that describes adaptive engineering controls that manage water quality and 

quantity. Fixed engineering controls (dams, pumps, pipes, etc.) are described in this and other 

management plans. Contingency mitigation options that could be applied if engineering controls 

do not manage water quality and quantity properly are described in this document.  

6.1 NPDES/SDS Permit and Water Appropriation Permit Reporting 

The NPDES/SDS Permit and the Water Appropriation Permits will require and will define 

routine water quality and quantity reporting. As required by the permits, water quality reports 

will be submitted to the MPCA and water quantity reports will be submitted to the DNR.  

The content required for these reports will be defined in the relevant permits. In addition to water 

quantity and quality monitoring described in Section 5.0, PolyMet anticipates that both of these 

permits will also require the following information be included in the reports: 

 precipitation data 

 identification and explanation of variations from permit requirements, if any  

PolyMet anticipates additional information required in the NPDES/SDS reports will include: 

 the total gallons of water pumped between the FTB and Beneficiation Plant, from the 

FTB seepage capture system, and to the FTB from the Mine Site for the past year 

 identification of any changes made to the FTB seepage capture system, or the HRF 

Leakage Collection System  

 a summary of any previously reported variations from permit requirements 

 identification of any changes planned for the FTB seepage capture system, or the 

HRF leakage collection system  
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PolyMet anticipates additional information required in the Water Appropriations reports will 

include:  

 water movement reporting, including flow rates and total monthly volumes for all 

water movement on-site or discharged off-site 

 water level monitoring of the lined and concrete ponds 

 monthly and annual amounts of water appropriated, by installation  

 stream flow data 

 monthly records of augmentation flows from the WWTS and the drainage swale 

 aquatic biota monitoring results 

6.2 Permit to Mine Reporting 

A PTM Report will be submitted to the DNR by March 31 of each year, in accordance with 

Minnesota Rules, part 6132.1300, subpart 1. A template for the Annual PTM Report is included 

in the PTM application. It includes: 

 mining rates and production summary 

 Transportation and Utility Corridors monitoring (ore car and track inspections) 

 dust  monitoring 

 Floatation Tailings monitoring (sampling and in-situ testing, an general 

characteristics) 

 FTB and HRF monitoring (material characteristics verification, HRF geosynthetics 

evaluation, and vegetation/erosion control monitoring) 

 the total tons of Flotation Tailings placed in the FTB from the start of operations 

through the past year and remaining planned capacity  

 a map showing where Flotation Tailings were placed and where vegetation was 

established for dust control or reclamation during the past year 

 a map showing where Flotation Tailings are planned to be placed and where 

vegetation is planned to be established for dust control or reclamation during the 

coming year  
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 the total tons of Residue placed in the HRF from the start of operations through the 

past year and remaining planned capacity 

 a map showing where Residue was placed and where vegetation was established for 

dust control or reclamation during the past year 

 a map showing where Residue is planned to be placed and where vegetation is 

planned to be established for dust control or reclamation during the coming year   

 identification of any planned changes in operations that could impact final 

reclamation  

6.3 Annual GoldSim Model Assessment  

Each year, PolyMet will update the Plant Site GoldSim model based on observed conditions 

from the previous year. Modeled water quality and quantity from the updated GoldSim 

model will be compared to observed water quality and quantity at major Project features and 

at select groundwater wells. PolyMet will conduct an annual decision process to confirm that 

the model assumptions and construct are appropriate for continued use, propose model 

refinements if necessary, and determine whether adaptive management actions or 

contingency mitigation measures are necessary. 

The annual GoldSim model assessment will be documented in a report to be submitted to 

MPCA for the NPDES/SDS Permits and DNR for the Water Appropriation Permits, and the 

PTM. Additional detail regarding the annual model assessment and decision process for 

model refinements is provided in Reference (13). 

6.4 Adaptive Management 

If the annual GoldSim model assessment and decision process indicates that an unacceptable 

outcome could occur or the observed flows and concentrations exceed permit levels, adaptive 

management actions will be implemented. PolyMet will submit a work plan to initiate adaptive 

management actions to the MPCA and DNR to address the issue.  

The work plan could include some or all of the following adaptive management actions:  

1. Field studies that may be necessary to determine the root cause of the exceedance 

2. Adjustments that can be made to the adaptive engineering controls described in 

Reference (2) that will remedy the root cause. Adjustments to the adaptive 

engineering controls include changing the scale or type of control and its design.  

3. If the modeled exceedances persist, implementation of contingency mitigation 

(Section 6.5) that will remedy the root cause and include that contingency mitigation 

as an adaptive engineering control in Reference (2). 
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PolyMet will monitor and model effects to the environment with the new or adjusted 

engineering control or contingency mitigation measure until the issue no longer persists.  

6.5 Contingency Mitigation 

If monitoring or the refined model estimates show that with adaptive engineering controls water 

quantity or quality at compliance points is projected to not meet compliance parameters, 

mitigations are available that would address those situations. The contingency mitigations 

described in the following paragraphs are feasible but depend on site-specific conditions and do 

not include modifications to adaptive engineering controls that are described in Reference (4). 

These mitigations would be developed and designed if needed and coordinated with the DNR 

and MPCA as appropriate. 

A. New surface seepage locations emerge as the FTB is developed. 

i. The FTB seepage capture system described in Sections 2.1.3 and 2.1.4 can be 

expanded to collect seepage from any new seepage locations.  

B. FTB pond water quality is worse than expected. 

i. Additional treatment at the WWTS could be used to reduce solute load 

delivered to the FTB Pond.  

ii. Water from the FTB seepage capture systems that is returned to the FTB Pond 

is not currently planned to be treated. The collected seepage, or some portion 

of it, could be sent to the WWTS for treatment before being returned to the 

FTB Pond. 

iii. Pond water could be sent to the WWTS for treatment and returned to the FTB 

Pond.  

iv. The FTB Pond could be treated in-situ with iron salts, fertilizer, or other 

methods tailored to the constituent of concern. For example, certain pit lake 

remediation technologies have successfully treated billion-gallon pit lakes for 

contaminants including selenium, zinc, uranium, and nitrate. These 

technologies have been successfully applied at numerous sites and locations 

and have demonstrated successful remediation. 

C. Groundwater or surface water downgradient of the FTB has compliance issues. 

i. The containment system around the FTB could be inspected for breaches and 

repaired or interception wells could collect groundwater flows impacted by a 

breach.  

ii. FTB pond water quality could be improved by implementing mitigations 

described in B above.  
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iii. Interception wells could collect groundwater flows impacted by a leak from 

the FTB Seepage Containment System. 

Several of the potential mitigation options discussed above include additional treatment of water 

at the WWTS. The WWTS is, by design, adaptive, as described in Sections 2.2 and 4.2 of 

Reference (4). The WWTS treatment capacity can be expanded by adding additional parallel 

treatment trains to accommodate additional flow. 

6.6 Periodic Evaluation of Models 

In addition to the annual model assessment described in Section 6.3, PolyMet will conduct a 

periodic assessment of the underlying conceptual models and other supporting mathematical 

models that are used as inputs to the GoldSim models. The periodic model evaluation will be 

conducted approximately every five years, and a separate work plan will be developed for 

each of the periodic model evaluations that will identify the specific data sets and models to 

be evaluated. Additional detail regarding the periodic model evaluation is provided in 

Reference (13). 
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Revision History 

Date Version Description 

11/30/2011 1 Initial release  

01/25/2013 2 

Significant changes to incorporate project changes related to the decisions 
made in the AWMP Version 4 and 5 and Change Definition Forms pertaining 
to the Plant Site. These project changes include the use of long-term 
mechanical treatment, the potential for non-mechanical treatment in long-
term closure and tributary flow augmentation. 

01/12/2014 3 

Project Description was updated to reflect the five main changes that have 
been incorporated into the Project since publishing of the SDEIS: 1) addition 
of the SAG mill (no change to this document), 2) Coal Ash Landfill relocation 
(no change to this document), 3) the addition of the east side of the FTB 
Seepage Containment System (changes to figures and text), 4) adjustments 
made to the stream augmentation plan and West Pit flooding (changes to 
figures and text), and 5) changes made for the sewage treatment system 
(changes to figures and text). Additional changes were made for clarification 
(various sections throughout), to address agency comments (various 
sections throughout), to incorporate minor design changes and project 
refinements (Sections 2 and 4), and to incorporate the results of water 
modeling (Section 3). 

03/10/2015 4 

Minor changes were made to address agency comments (Sections 1.0, 1.2, 
1.3, 2.0, 2.1.4, 2.3, 5.4.1, 5.4.3, 6.1, and 6.2, Large Table 9, Large Table 11, 
Large Table 14, Large Table 18, and Large Figure 3). Additional minor 
changes were made to address formatting.  

07/11/2016 5 

Certification page added; minor changes made to Large Figures to account 
for changes to the WWTF footprint; the FTB Seepage Containment and 
Stream Augmentation permit application support drawings were certified for 
permitting (Attachment B); references to the SWPPPs and the SPCCs were 
modified, as they will be developed prior to construction and operations 
(rather than included in Attachments C, D, and E); a description was added 
of the Sewage Treatment System along with the design basis memorandum 
(Attachment E), and the design basis memorandum for the Plant Site 
stormwater was included (Attachment F). Details on future monitoring 
contained in figures, tables, and text removed as this information will be 
provided in permit applications. 

08/28/2017 6 

Updated to reflect Project design at time of update (August 2017). Changes 
included modifications to the Project designs, specifically to the WWTS, re-
insertion of the monitoring plan, updated periodic evaluation of models 
discussion, and updated reference list. Former Section 7 was deleted 
because this document is specific to the construction and operations 
phases. Attachment A was added to explain the WWTS terminology 
changes.  

12/7/2017 7 
Updated for inclusion in PTM v3 to reflect response to DNR comments 
received on PTM v2 submittal. Additionally, minor errors noted or 
clarifications needed since v6 of the plan were addressed.  
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Large Table 1 LTVSMC Tailings Basin Surface Flows 

Location(1) 

Oct. 2007 
(gallons 

per 
minute 
[gpm]) 

Aug.  
2008 

(gpm) 

Oct. 
2008 

(gpm) 

Oct. 
2009 

(gpm) 

Oct. 
2010 

(gpm) 
Oct.  

2011 (gpm) 

Oct. 
2012 

(gpm) 

Oct. 
2013 

(gpm) 

Oct. 
2014 

(gpm) 

Oct. 
2015 

(gpm) 

Oct. 
2016 

(gpm) 

Seeps 13-
17(2) 

1 No Flow 
No 

Flow 
No 

Flow 
No 

Flow 
No Flow 

No 
Flow 

No 
Flow 

No 
Flow 

No 
Flow 

No 
Flow 

Culvert/ Pipe 1 1 1 1 0.5 0.5 0.5 0.3 0.5 0.5 0.5 

SD006(3) 303 383 710 618 722 
Not 

Applicable 
(N/A) 

N/A N/A N/A N/A N/A 

Seep 20 1.5 1.5 2.5 3 3 3.5 2.0 1.5 2.0 3.0 4 

Seep 22 
(SD004) 

2 3 3 4 3 N/A N/A N/A N/A N/A N/A 

Seep 24 26 7 10 12 11 9 9 10 8.5 18 19 

Seep 25 11 27 
No 

Flow 
No 

Flow 
No 

Flow 
No Flow 

No 
Flow 

No 
Flow 

No 
Flow 

No 
Flow 

No 
Flow 

Seep 30 54 206 100 189 161 121 182 64 82 46 86 

Seeps 32 & 
33 (upstream 
of SD026)(4) 

490 195 600 781 1379 N/A N/A N/A N/A N/A N/A 

Inflow 
(culvert)(5) 

745 
 Not 

Available 
(NA) 

80 116 NA No Flow 39 69 21 49 88 

(1) See Large Figure 6 
(2) Seeps 13 through 17 are all connected along a ditch with outflow at Seep 17; therefore, the flow reported is cumulative.  
(3) SD006 currently includes inflows from the Emergency Basin watershed, which do not originate as surface seepage from the LTVSMC 

tailings basin. 
(4) Seeps 32 and 33 are located approximately ½ mile upstream of SD026 near the SD026 pumpback system. SD026 has a larger watersh ed 

than just these two seeps; therefore, flows reported for SD026 are different than reported here. 
(5) Inflow (culvert) consists of overland runoff flowing into the LTVSMC tailings basin (Cell 1E) from the northeast. There is no  seepage from the 

LTVSMC tailings basin included in this flow. 

  

 



 

 

Large Table 2 Estimated FTB Pond Water Quality 

Constituent 

Mine Year Mine Year 5 Mine Year 20 Mine Year 30 Mine Year 60 Mine Year 100 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 0.20 0.20 0.20 0.20 0.20 0.20 0.10 0.11 0.13 0.05 0.06 0.08 0.05 0.06 0.07 

Al (Aluminum) μg/L 4.76 6.12 7.87 4.76 6.12 7.87 4.76 6.12 7.87 4.76 6.12 7.87 4.76 6.12 7.87 

Alkalinity mg/L 42.43 52.30 65.00 42.43 52.30 65.00 42.30 51.87 63.11 40.21 46.89 58.08 38.13 43.96 51.06 

As (Arsenic) μg/L 4.33 4.92 5.97 11.89 13.80 16.17 18.99 20.69 22.92 12.98 16.77 20.15 17.56 19.98 22.67 

B (Boron) μg/L 100.00 100.00 100.00 100.00 100.00 100.00 91.69 99.53 100.00 50.34 71.32 99.46 37.86 49.05 67.36 

Ba (Barium) μg/L 24.39 24.79 25.26 20.26 22.46 23.25 6.95 7.71 8.43 3.00 3.53 4.00 2.61 3.02 3.57 

Be (Beryllium) μg/L 0.36 0.39 0.40 0.36 0.40 0.40 0.26 0.30 0.35 0.18 0.22 0.29 0.18 0.21 0.24 

Ca (Calcium) mg/L 39.26 40.82 42.47 60.89 68.78 78.39 38.65 44.53 51.34 18.03 21.67 26.12 15.37 17.85 21.11 

Cd (Cadmium) μg/L 0.31 0.88 1.12 0.31 0.68 0.97 0.31 0.49 0.90 0.08 0.13 0.24 0.05 0.06 0.09 

Cl (Chloride) mg/L 22.19 24.78 28.94 21.00 25.12 31.16 4.68 5.50 6.66 0.97 1.13 1.36 0.92 1.10 1.35 

Co (Cobalt) μg/L 4.65 9.25 17.48 8.09 14.81 27.39 4.05 6.06 9.73 0.86 1.50 2.87 0.37 0.54 0.79 

Cr (Chromium) μg/L 1.45 1.57 1.71 2.11 2.39 2.66 2.14 2.44 2.72 0.47 0.62 0.93 0.33 0.40 0.50 

Cu (Copper) μg/L 23.87 39.72 119.42 23.87 39.72 121.82 23.86 38.69 73.96 5.32 6.39 7.71 3.11 3.68 4.39 

F (Fluoride) mg/L 0.66 0.72 0.78 0.41 0.48 0.54 0.19 0.22 0.25 0.05 0.05 0.06 0.05 0.05 0.06 

Fe (Iron) μg/L 23.78 39.19 53.71 23.78 39.19 53.71 23.78 39.19 53.71 23.78 39.19 53.71 23.78 39.19 53.71 

K (Potassium) mg/L 13.83 15.10 16.42 19.96 24.41 29.38 8.36 9.23 10.29 1.65 2.84 3.63 3.15 3.55 3.98 

Mg (Magnesium) mg/L 50.65 53.21 55.49 62.38 69.33 76.91 15.60 17.64 20.00 3.08 3.88 5.33 3.58 4.35 5.57 

Mn (Manganese) μg/L 145.20 212.71 274.82 145.20 212.71 274.88 145.20 212.71 274.88 45.52 59.59 85.67 49.88 65.80 90.18 

Na (Sodium) mg/L 68.11 74.66 81.71 63.34 75.95 89.12 14.43 16.37 18.57 1.59 1.80 2.31 1.46 1.74 2.19 

Ni (Nickel) μg/L 76.80 163.37 307.23 117.02 239.16 397.80 50.50 81.31 126.62 8.80 15.37 28.88 3.43 5.00 7.45 

Pb (Lead) μg/L 3.93 4.64 5.85 9.71 11.79 14.46 8.09 9.47 11.24 0.82 1.11 1.80 0.25 0.35 0.50 

Sb (Antimony) μg/L 7.51 8.32 9.16 6.06 7.13 8.15 5.75 6.62 7.54 3.37 3.89 4.42 3.63 4.11 4.63 

Se (Selenium) μg/L 1.52 1.66 1.83 1.51 1.73 2.04 1.21 1.49 1.84 0.30 0.39 0.56 0.25 0.30 0.37 

SO4 (Sulfate) mg/L 188.30 199.75 210.20 233.80 254.82 276.81 61.08 68.30 76.86 12.09 16.62 21.46 17.32 20.13 23.73 

Tl (Thallium) μg/L 0.09 0.09 0.10 0.09 0.10 0.12 0.07 0.08 0.10 0.03 0.03 0.05 0.02 0.03 0.04 

V (Vanadium) μg/L 3.89 5.31 8.05 4.61 6.44 9.67 3.05 3.45 3.88 0.35 0.65 1.30 0.11 0.20 0.33 

Zn (Zinc) μg/L 33.02 68.60 85.15 33.02 56.48 71.10 30.39 40.89 59.66 5.21 8.74 17.07 2.74 3.64 5.39 

(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.3 of Reference (1). 

  



 

 

Large Table 3 Estimated Tailings Basin Seepage Water Quality from the North Toe 

Constituent 

Mine Year Mine Year 5 Mine Year 20 Mine Year 30 Mine Year 60 Mine Year 100 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 0.16 0.17 0.17 0.19 0.19 0.20 0.18 0.18 0.19 0.15 0.16 0.18 0.15 0.16 0.18 

Al (Aluminum) μg/L 11.46 11.54 11.60 1.47 1.79 2.16 2.23 3.44 4.54 2.80 5.68 8.69 2.92 6.35 9.87 

Alkalinity mg/L 242.65 244.20 245.41 49.11 55.05 60.04 70.48 85.86 95.42 78.91 89.32 99.07 78.12 88.98 99.46 

As (Arsenic) μg/L 4.91 5.01 5.15 49.69 52.89 55.74 19.59 21.35 23.79 23.82 26.28 28.87 25.75 28.33 30.97 

B (Boron) μg/L 296.57 298.13 299.34 109.63 112.92 118.12 132.64 141.78 155.63 164.05 181.46 198.99 174.23 195.10 215.06 

Ba (Barium) μg/L 162.58 163.52 164.23 20.17 20.89 21.83 22.17 22.87 24.60 26.68 27.64 29.07 29.93 30.96 32.30 

Be (Beryllium) μg/L 0.29 0.29 0.29 0.39 0.40 0.41 0.39 0.41 0.44 0.35 0.42 0.49 0.35 0.44 0.52 

Ca (Calcium) mg/L 45.65 45.93 46.32 148.07 198.65 267.34 104.05 127.67 147.93 77.52 91.15 106.25 77.02 91.06 108.19 

Cd (Cadmium) μg/L 0.19 0.19 0.21 1.18 1.79 3.85 1.16 1.45 2.00 0.68 0.87 1.81 0.49 0.65 1.56 

Cl (Chloride) mg/L 22.26 22.45 22.65 25.28 27.76 32.33 21.28 23.35 27.44 14.54 15.83 17.76 11.92 12.99 14.33 

Co (Cobalt) μg/L 2.32 2.55 2.99 13.19 27.77 65.34 9.73 19.33 34.72 5.67 10.91 22.02 4.64 9.26 20.69 

Cr (Chromium) μg/L 0.68 0.72 0.78 5.97 6.28 6.58 3.07 3.28 3.71 2.83 3.07 3.34 2.40 2.63 2.90 

Cu (Copper) μg/L 16.03 21.79 29.75 310.47 473.97 649.85 282.63 426.45 591.80 245.81 375.91 514.67 248.04 376.15 509.79 

F (Fluoride) mg/L 3.72 3.74 3.75 1.11 1.18 1.26 0.70 0.76 0.89 0.42 0.45 0.50 0.31 0.33 0.35 

Fe (Iron) μg/L 3,838.08 3,869.43 3,893.63 149.26 178.61 206.18 226.23 314.99 394.71 412.25 651.70 852.42 437.38 717.67 945.69 

K (Potassium) mg/L 10.12 10.21 10.31 33.99 35.20 36.30 25.05 26.54 28.33 20.61 22.11 23.58 17.90 19.35 20.72 

Mg (Magnesium) mg/L 79.78 80.29 80.66 75.40 84.46 96.28 72.30 79.48 87.46 59.97 69.90 80.94 56.15 67.16 80.27 

Mn (Manganese) μg/L 368.82 391.24 415.29 443.79 629.74 863.60 479.48 680.90 879.24 566.56 738.17 926.77 606.98 780.59 967.30 

Na (Sodium) mg/L 70.29 70.79 71.21 98.66 105.50 113.19 77.40 82.25 88.54 48.25 52.38 56.67 37.69 41.79 45.89 

Ni (Nickel) μg/L 8.24 12.42 20.47 207.82 425.49 892.65 145.26 298.76 554.66 81.94 159.78 307.83 65.08 131.64 265.52 

Pb (Lead) μg/L 1.74 1.89 2.11 51.45 54.69 57.77 19.88 21.81 24.31 22.35 24.95 27.82 21.31 24.44 27.95 

Sb (Antimony) μg/L 0.67 0.71 0.74 13.60 16.34 19.03 9.55 10.63 11.85 6.15 6.78 7.60 5.28 5.89 6.66 

Se (Selenium) μg/L 0.76 0.77 0.78 3.92 4.82 5.75 2.66 3.15 3.75 1.59 1.83 2.13 1.33 1.55 1.82 

SO4 (Sulfate) mg/L 335.79 338.29 340.16 342.74 377.24 423.79 261.86 286.99 318.32 160.27 182.14 201.98 135.14 155.73 176.56 

Tl (Thallium) μg/L 0.18 0.18 0.18 0.19 0.19 0.19 0.17 0.18 0.18 0.15 0.16 0.17 0.15 0.16 0.17 

V (Vanadium) μg/L 4.36 4.42 4.52 9.35 9.45 9.54 8.49 8.67 8.85 7.33 7.61 7.90 7.37 7.63 7.90 

Zn (Zinc) μg/L 14.53 15.01 15.74 129.04 160.40 257.26 122.12 141.34 170.87 67.95 81.14 129.31 47.00 57.68 104.92 

(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.4 of Reference (1). 



 

 

Large Table 4 Estimated Tailings Basin Seepage Water Quality from the Northwest Toe 

Constituent 

Mine Year Mine Year 5 Mine Year 20 Mine Year 30 Mine Year 60 Mine Year 100 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 0.10 0.10 0.10 0.10 0.12 0.19 0.06 0.09 0.18 0.04 0.08 0.23 0.03 0.09 0.25 

Al (Aluminum) μg/L 21.25 21.32 21.39 16.49 22.14 27.84 10.77 17.66 24.69 9.59 21.46 33.52 8.76 22.11 35.46 

Alkalinity mg/L 228.89 229.68 230.41 221.70 238.15 254.64 169.45 189.36 208.88 193.59 227.41 261.20 194.14 232.48 270.96 

As (Arsenic) μg/L 1.31 1.31 1.32 5.85 6.61 7.50 5.20 6.00 6.94 1.40 1.89 2.85 1.41 1.99 3.00 

B (Boron) μg/L 465.67 467.30 468.80 456.85 488.25 522.16 349.46 387.59 426.93 400.35 466.44 530.85 403.24 476.01 550.53 

Ba (Barium) μg/L 23.94 24.02 24.10 24.33 25.05 26.28 18.83 19.61 21.03 20.97 22.14 24.51 21.32 22.53 25.13 

Be (Beryllium) μg/L 0.52 0.52 0.52 0.44 0.59 0.73 0.28 0.46 0.64 0.23 0.53 0.84 0.20 0.54 0.88 

Ca (Calcium) mg/L 94.31 94.65 94.96 108.62 118.02 127.33 86.17 96.66 106.48 81.76 95.64 109.89 81.98 97.94 113.91 

Cd (Cadmium) μg/L 0.12 0.12 0.12 0.28 0.36 0.56 0.13 0.22 0.43 0.05 0.11 0.26 0.04 0.11 0.28 

Cl (Chloride) mg/L 20.97 21.04 21.12 23.51 24.61 25.69 17.35 18.40 19.51 18.99 20.71 22.57 19.17 21.16 23.12 

Co (Cobalt) μg/L 2.13 2.15 2.19 3.49 5.41 9.68 2.60 4.55 8.48 1.08 2.12 4.76 0.95 2.11 5.13 

Cr (Chromium) μg/L 0.59 0.59 0.59 1.14 1.23 1.34 0.97 1.07 1.18 0.55 0.66 0.77 0.54 0.67 0.79 

Cu (Copper) μg/L 3.83 6.17 8.59 42.26 62.64 87.50 29.39 44.59 59.43 7.15 10.57 14.40 6.89 10.60 14.84 

F (Fluoride) mg/L 0.13 0.13 0.13 0.16 0.17 0.19 0.09 0.10 0.11 0.04 0.05 0.05 0.04 0.05 0.05 

Fe (Iron) μg/L 4,773.51 4,790.11 4,805.33 4,428.20 5,227.42 5,842.10 3,249.06 4,259.61 5,011.91 3,587.53 5,135.64 6,418.76 3,617.70 5,390.43 6,757.85 

K (Potassium) mg/L 9.85 9.89 9.92 12.93 14.01 15.13 9.79 11.06 12.34 8.16 10.21 12.29 8.04 10.36 12.67 

Mg (Magnesium) mg/L 161.05 161.61 162.13 156.47 172.75 193.70 116.54 136.43 161.28 124.35 159.07 201.56 124.35 161.92 208.56 

Mn (Manganese) μg/L 1,135.85 1,140.01 1,143.98 1,113.25 1,242.78 1,378.18 826.59 978.67 1,133.73 880.28 1,144.26 1,407.39 875.73 1,174.23 1,465.96 

Na (Sodium) mg/L 54.91 55.11 55.30 62.31 67.98 73.54 43.66 49.89 56.24 43.74 54.61 65.21 43.35 55.38 67.56 

Ni (Nickel) μg/L 5.02 5.43 6.23 27.99 54.26 103.38 21.96 42.91 89.39 5.15 9.10 15.71 4.46 8.71 15.44 

Pb (Lead) μg/L 0.20 0.20 0.21 4.95 5.63 6.49 4.61 5.39 6.29 0.79 0.93 1.12 0.76 0.92 1.12 

Sb (Antimony) μg/L 0.35 0.36 0.36 1.92 2.29 2.70 1.09 1.34 1.69 0.27 0.41 0.79 0.24 0.41 0.83 

Se (Selenium) μg/L 0.44 0.44 0.44 0.82 0.97 1.24 0.58 0.73 1.06 0.24 0.40 0.90 0.23 0.40 0.97 

SO4 (Sulfate) mg/L 313.28 314.37 315.39 328.84 381.11 424.46 239.70 305.56 358.25 233.89 334.63 417.34 235.66 352.44 442.03 

Tl (Thallium) μg/L 0.07 0.07 0.07 0.07 0.09 0.13 0.05 0.06 0.12 0.03 0.05 0.14 0.02 0.06 0.15 

V (Vanadium) μg/L 0.89 0.90 0.91 1.83 1.96 2.09 1.30 1.42 1.55 0.71 0.88 1.05 0.71 0.90 1.09 

Zn (Zinc) μg/L 3.69 3.75 3.85 22.57 26.70 36.31 9.75 13.33 22.98 3.82 5.03 6.77 3.47 4.82 6.60 

(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.4 of Reference (1). 



 

 

Large Table 5 Estimated Tailings Basin Seepage Water Quality from the West Toe 

Constituent 

Mine Year Mine Year 5 Mine Year 20 Mine Year 30 Mine Year 60 Mine Year 100 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 0.11 0.11 0.11 0.11 0.13 0.20 0.07 0.10 0.19 0.04 0.09 0.25 0.04 0.09 0.27 

Al (Aluminum) μg/L 21.31 21.38 21.44 14.28 19.83 25.64 10.00 17.12 24.42 9.28 21.21 33.28 8.59 21.80 35.04 

Alkalinity mg/L 230.39 231.10 231.75 200.45 217.04 233.31 164.81 185.47 205.84 191.17 225.04 259.20 191.71 229.86 267.85 

As (Arsenic) μg/L 1.42 1.42 1.43 11.04 12.40 14.01 4.96 5.65 6.47 1.81 2.35 3.44 1.87 2.52 3.64 

B (Boron) μg/L 464.55 465.98 467.31 416.30 447.46 480.52 340.10 380.18 420.87 395.36 462.17 526.42 398.60 471.13 544.52 

Ba (Barium) μg/L 26.27 26.35 26.42 23.62 24.36 25.74 18.96 19.85 21.56 20.53 21.77 24.36 20.86 22.12 24.90 

Be (Beryllium) μg/L 0.52 0.52 0.52 0.42 0.57 0.71 0.28 0.47 0.65 0.22 0.53 0.84 0.20 0.54 0.88 

Ca (Calcium) mg/L 93.60 93.89 94.16 109.73 120.89 132.89 81.61 91.55 101.41 81.55 95.59 109.83 81.77 97.77 113.50 

Cd (Cadmium) μg/L 0.12 0.12 0.12 0.37 0.51 0.87 0.20 0.29 0.47 0.07 0.13 0.30 0.06 0.13 0.32 

Cl (Chloride) mg/L 20.88 20.94 21.01 23.87 25.10 26.44 18.15 19.25 20.45 18.96 20.69 22.54 19.05 21.03 22.99 

Co (Cobalt) μg/L 2.30 2.31 2.33 4.54 7.48 13.74 2.85 4.63 8.23 1.24 2.44 5.38 1.12 2.43 5.74 

Cr (Chromium) μg/L 0.58 0.58 0.58 1.68 1.83 1.99 0.98 1.07 1.16 0.59 0.70 0.81 0.58 0.70 0.82 

Cu (Copper) μg/L 2.66 2.74 3.09 72.08 108.06 151.40 43.76 66.72 90.32 12.13 18.05 24.26 11.91 18.11 24.57 

F (Fluoride) mg/L 0.17 0.17 0.17 0.26 0.29 0.32 0.13 0.14 0.15 0.05 0.05 0.06 0.05 0.05 0.05 

Fe (Iron) μg/L 5,206.46 5,222.43 5,237.05 4,005.82 4,873.61 5,546.78 3,166.79 4,319.16 5,201.90 3,681.21 5,503.51 7,056.63 3,749.48 5,841.07 7,452.93 

K (Potassium) mg/L 9.78 9.81 9.84 15.32 16.52 17.70 10.50 11.79 13.05 8.38 10.44 12.54 8.18 10.52 12.79 

Mg (Magnesium) mg/L 159.99 160.48 160.94 145.82 162.39 182.63 113.66 134.36 159.86 122.77 157.59 200.24 122.84 160.00 206.20 

Mn (Manganese) μg/L 1,125.68 1,129.25 1,132.72 1,051.18 1,177.19 1,311.50 821.52 981.70 1,142.35 875.84 1,138.53 1,402.86 873.32 1,166.27 1,454.54 

Na (Sodium) mg/L 54.81 54.98 55.14 66.18 71.91 77.70 46.08 52.77 59.55 43.81 54.77 65.41 43.28 55.18 67.16 

Ni (Nickel) μg/L 5.23 5.41 5.79 44.78 87.51 166.84 24.49 46.90 86.10 7.38 12.39 20.92 6.24 11.50 19.89 

Pb (Lead) μg/L 0.20 0.20 0.20 10.32 11.71 13.27 4.38 5.01 5.68 1.15 1.32 1.55 1.10 1.29 1.55 

Sb (Antimony) μg/L 0.36 0.37 0.37 3.14 3.68 4.33 1.50 1.75 2.07 0.40 0.56 0.97 0.36 0.54 1.01 

Se (Selenium) μg/L 0.47 0.48 0.48 1.10 1.31 1.58 0.60 0.74 1.07 0.28 0.45 1.00 0.26 0.46 1.09 

SO4 (Sulfate) mg/L 340.63 341.69 342.66 330.56 387.27 437.30 238.50 316.26 376.80 242.44 361.22 460.74 245.57 383.10 488.38 

Tl (Thallium) μg/L 0.08 0.08 0.08 0.09 0.10 0.15 0.05 0.07 0.13 0.03 0.06 0.16 0.03 0.06 0.17 

V (Vanadium) μg/L 0.84 0.84 0.85 2.62 2.80 2.99 1.72 1.85 1.98 0.85 1.02 1.19 0.85 1.04 1.22 

Zn (Zinc) μg/L 3.75 3.78 3.81 33.42 39.53 59.97 17.90 21.28 29.70 5.43 6.93 9.24 4.68 6.30 8.50 

(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section 6.4 of Reference (1). 



 

 

Large Table 6 Estimated Tailings Basin Seepage Water Quality from the South Toe 

Constituent 

Mine Year Mine Year 5 Mine Year 20 Mine Year 30 Mine Year 60 Mine Year 100 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 0.12 0.13 0.13 0.20 0.20 0.20 0.16 0.17 0.18 0.13 0.14 0.16 0.13 0.14 0.16 

Al (Aluminum) μg/L 10.27 10.28 10.29 1.24 1.35 1.49 2.72 4.50 6.13 3.50 7.79 12.68 3.58 8.55 13.73 

Alkalinity mg/L 202.63 203.21 203.78 39.41 42.06 44.67 80.74 99.24 112.90 89.54 104.32 120.83 90.43 107.43 126.76 

As (Arsenic) μg/L 3.94 3.98 4.04 96.91 98.44 99.43 73.66 78.73 83.58 59.34 65.55 71.09 59.03 64.89 70.63 

B (Boron) μg/L 258.25 258.43 258.64 104.80 106.28 107.87 144.62 159.42 176.42 190.58 220.34 254.77 199.04 235.35 269.94 

Ba (Barium) μg/L 153.82 154.03 154.22 17.95 18.83 19.66 17.98 19.36 21.41 28.72 30.49 32.82 30.14 32.03 34.16 

Be (Beryllium) μg/L 0.26 0.26 0.26 0.40 0.40 0.41 0.37 0.41 0.45 0.33 0.44 0.55 0.33 0.45 0.58 

Ca (Calcium) mg/L 39.09 39.24 39.39 197.41 280.79 392.55 231.31 320.77 467.97 132.59 185.36 247.72 138.49 190.65 263.74 

Cd (Cadmium) μg/L 0.15 0.16 0.16 0.54 1.69 5.34 0.46 1.28 4.90 0.08 0.47 3.35 0.08 0.53 3.19 

Cl (Chloride) mg/L 21.36 21.56 21.80 27.35 30.28 35.72 16.15 19.96 25.55 5.55 6.71 8.23 6.18 7.51 8.93 

Co (Cobalt) μg/L 1.46 1.70 2.18 16.89 37.39 96.70 16.06 38.72 110.13 3.73 15.74 52.30 3.92 15.99 55.95 

Cr (Chromium) μg/L 0.52 0.53 0.54 9.82 9.91 9.99 7.54 8.10 8.66 6.16 6.76 7.30 6.13 6.69 7.24 

Cu (Copper) μg/L 5.19 7.37 16.64 328.96 511.11 694.83 260.13 401.13 548.86 213.73 336.57 462.23 212.12 334.83 458.77 

F (Fluoride) mg/L 4.03 4.05 4.06 1.33 1.42 1.51 0.74 0.87 1.03 0.30 0.35 0.40 0.30 0.34 0.40 

Fe (Iron) μg/L 1,846.23 1,853.76 1,861.83 161.38 190.21 220.42 394.56 521.12 671.71 384.56 577.44 765.97 413.92 636.89 849.24 

K (Potassium) mg/L 8.68 8.77 8.83 45.71 46.55 47.40 36.13 38.69 40.96 30.77 33.71 36.19 30.83 33.85 36.36 

Mg (Magnesium) mg/L 67.73 67.91 68.05 85.85 99.13 117.54 105.05 123.71 150.86 65.77 82.25 101.34 68.97 88.39 111.90 

Mn (Manganese) μg/L 330.26 365.28 402.30 416.45 603.65 893.09 484.21 652.48 855.61 535.14 764.81 968.94 558.89 793.82 1,012.96 

Na (Sodium) mg/L 67.92 68.37 68.79 111.50 121.23 132.34 64.80 76.92 92.07 22.71 28.74 35.70 21.14 27.75 33.96 

Ni (Nickel) μg/L 6.37 11.07 20.55 265.91 551.74 1,249.01 248.58 560.70 1,378.10 46.23 209.26 627.55 47.56 214.59 654.95 

Pb (Lead) μg/L 1.32 1.36 1.42 97.70 98.67 99.54 72.96 77.84 82.64 58.99 65.41 70.95 58.90 64.77 70.50 

Sb (Antimony) μg/L 0.60 0.64 0.68 16.29 20.24 24.94 10.08 13.76 18.66 3.84 5.51 7.93 3.95 5.60 8.17 

Se (Selenium) μg/L 0.58 0.59 0.60 4.94 6.36 7.89 4.41 5.99 8.05 2.00 2.69 3.54 2.03 2.76 3.69 

SO4 (Sulfate) mg/L 197.37 198.05 198.69 414.19 475.81 552.91 399.68 469.82 575.82 152.35 183.34 227.34 157.06 191.34 235.36 

Tl (Thallium) μg/L 0.15 0.15 0.15 0.20 0.20 0.20 0.16 0.16 0.18 0.12 0.14 0.15 0.12 0.14 0.15 

V (Vanadium) μg/L 4.05 4.13 4.28 9.81 9.91 9.99 7.44 7.92 8.38 6.18 6.78 7.30 6.18 6.74 7.29 

Zn (Zinc) μg/L 13.59 14.26 14.81 58.30 118.74 316.74 46.35 102.65 265.93 7.33 36.91 208.55 7.10 37.78 205.92 

(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.4 of Reference (1). 



 

 

Large Table 7 Estimated Water Quality along the North Groundwater Flow Path at the Property Boundary 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 1 Mine Year 50 Mine Year 100 Mine Year 160 Mine Year 200(2) 

Percentile Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Units 

Ag (Silver) μg/L 30 0.10 0.11 0.12 0.09 0.10 0.11 0.08 0.09 0.10 0.08 0.09 0.10 0.08 0.09 0.10 

Al (Aluminum)(3) μg/L -- 22.27 29.98 40.10 29.99 38.82 50.01 36.25 45.69 58.63 41.29 51.25 64.69 42.88 53.01 66.43 

Alkalinity mg/L -- 182.09 215.31 241.43 151.99 180.79 207.59 123.68 152.31 181.78 93.17 120.92 155.20 84.72 102.21 135.85 

As (Arsenic) μg/L 10 2.48 3.21 3.76 2.47 3.21 3.75 2.46 3.20 3.74 2.45 3.19 3.73 2.45 3.18 3.72 

B (Boron) μg/L 1000 162.57 211.35 247.61 123.62 161.80 202.18 85.43 122.44 163.82 53.95 83.77 127.53 46.78 66.90 103.13 

Ba (Barium) μg/L 2000 131.47 157.48 178.33 107.64 131.93 154.87 85.70 111.16 135.80 58.59 85.97 117.07 50.44 70.72 103.84 

Be (Beryllium)(4) μg/L 0.49 0.18 0.19 0.20 0.18 0.19 0.20 0.17 0.19 0.20 0.17 0.19 0.22 0.18 0.20 0.23 

Ca (Calcium) mg/L -- 33.33 36.16 38.30 30.80 33.58 36.13 28.66 31.58 34.70 28.88 32.54 40.94 29.63 34.57 43.56 

Cd (Cadmium) μg/L 4 0.12 0.13 0.13 0.12 0.13 0.13 0.12 0.13 0.14 0.12 0.15 0.28 0.14 0.20 0.34 

Cl (Chloride) mg/L 250 11.78 15.34 18.02 8.90 11.67 14.65 6.08 8.72 11.82 4.20 6.41 9.31 3.50 5.32 8.04 

Co (Cobalt) μg/L -- 0.79 1.02 1.20 0.60 0.79 0.98 0.45 0.63 0.84 0.48 0.80 3.01 0.59 1.33 3.86 

Cr (Chromium) μg/L 100 0.62 0.68 0.79 0.68 0.77 0.87 0.73 0.84 0.97 0.83 1.01 1.42 0.94 1.19 1.52 

Cu (Copper) μg/L -- 1.93 2.04 2.19 1.93 2.05 2.19 1.93 2.05 2.19 1.93 2.05 2.19 1.93 2.05 2.19 

F (Fluoride) mg/L 2 2.13 2.84 3.38 1.56 2.11 2.71 0.99 1.53 2.14 0.41 0.92 1.59 0.22 0.55 1.21 

Fe (Iron)(3) μg/L -- 1,115.10 1,495.30 1,779.30 810.23 1,108.90 1,422.60 516.07 798.35 1,118.80 244.05 507.17 847.56 151.12 325.84 666.22 

K (Potassium) mg/L -- 5.88 7.27 8.37 4.63 5.83 6.93 3.53 4.68 5.80 3.25 4.32 5.92 3.34 4.46 6.53 

Mg (Magnesium) mg/L -- 41.50 52.51 60.82 32.24 41.49 50.18 23.85 32.36 41.63 18.78 25.30 34.04 17.15 22.96 30.53 

Mn (Manganese)(3),(4) μg/L 1,506 239.80 263.52 289.10 229.89 265.47 301.92 221.51 269.05 314.00 228.19 287.03 351.92 241.41 308.71 383.53 

Na (Sodium) mg/L -- 37.56 49.56 58.42 28.10 37.45 47.33 18.74 27.60 37.79 12.86 20.04 29.42 10.41 16.31 25.28 

Ni (Nickel) μg/L 100 3.36 3.58 3.94 3.36 3.58 3.95 3.36 3.58 3.95 3.36 3.59 3.96 3.37 3.59 3.96 

Pb (Lead) μg/L -- 0.80 1.00 1.15 0.64 0.80 0.96 0.52 0.68 0.87 0.60 1.24 4.57 0.84 2.67 5.81 

Sb (Antimony) μg/L 6 0.32 0.35 0.39 0.32 0.35 0.39 0.32 0.35 0.39 0.32 0.35 0.39 0.32 0.35 0.40 

Se (Selenium) μg/L 30 0.64 0.68 0.72 0.66 0.71 0.77 0.68 0.74 0.82 0.71 0.82 1.07 0.77 0.93 1.10 

SO4 (Sulfate) mg/L 250 118.58 158.45 188.42 86.26 117.57 150.78 56.24 85.40 119.15 37.60 63.70 94.17 29.54 51.65 82.02 

Tl (Thallium) μg/L 0.6 0.16 0.17 0.18 0.15 0.17 0.19 0.15 0.17 0.19 0.15 0.17 0.20 0.15 0.17 0.20 

V (Vanadium) μg/L 50 4.75 4.88 5.07 4.83 5.02 5.24 4.92 5.15 5.41 5.03 5.36 5.82 5.19 5.55 5.97 

Zn (Zinc) μg/L 2,000 12.12 12.74 13.69 12.08 13.04 14.23 12.10 13.47 15.29 12.90 16.16 27.55 14.39 20.75 31.09 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.5 of Reference (14). 
(2) Model runs evaluated through Mine Year 200. 
(3) Not evaluated against the secondary groundwater standard. 
(4) Evaluated against the site-specific evaluation criteria shown. 

  



 

 

Large Table 8 Estimated Water Quality along the Northwest Groundwater Flow Path at the Property Boundary 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 1 Mine Year 50 Mine Year 100 Mine Year 160 Mine Year 200(2) 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 30 0.09 0.10 0.10 0.08 0.09 0.10 0.08 0.09 0.09 0.07 0.08 0.09 0.07 0.08 0.10 

Al (Aluminum)(3) μg/L -- 25.15 31.65 41.39 32.51 40.28 49.99 37.81 47.46 58.44 43.03 52.84 64.84 45.08 54.76 66.89 

Alkalinity mg/L -- 161.62 185.36 205.31 137.16 158.71 179.54 115.02 137.34 159.08 100.00 119.17 139.69 96.33 112.87 131.91 

As (Arsenic) μg/L 10 0.83 0.95 1.04 0.83 0.95 1.04 0.83 0.94 1.04 0.83 0.94 1.04 0.83 0.94 1.04 

B (Boron) μg/L 1000 257.56 324.12 383.19 185.26 245.91 305.06 122.10 180.33 243.40 81.78 127.67 187.71 72.54 110.30 165.81 

Ba (Barium) μg/L 2000 29.98 36.47 46.36 33.45 42.33 54.30 36.55 47.47 61.48 38.34 50.80 67.22 38.87 51.72 68.73 

Be (Beryllium)(4) μg/L 0.49 0.18 0.19 0.20 0.18 0.19 0.20 0.17 0.19 0.20 0.17 0.19 0.23 0.18 0.21 0.26 

Ca (Calcium) mg/L -- 62.19 72.80 81.84 50.73 60.36 69.72 41.03 50.31 60.03 35.33 42.62 51.65 33.47 39.69 48.56 

Cd (Cadmium) μg/L 4 0.11 0.11 0.12 0.11 0.12 0.12 0.11 0.12 0.13 0.12 0.13 0.14 0.11 0.13 0.15 

Cl (Chloride) mg/L 250 11.75 14.65 17.19 8.65 11.20 13.78 5.91 8.33 11.10 4.16 6.18 8.76 3.77 5.35 7.76 

Co (Cobalt) μg/L -- 1.18 1.49 1.76 0.86 1.13 1.40 0.58 0.84 1.13 0.46 0.71 1.03 0.39 0.66 1.07 

Cr (Chromium) μg/L 100 0.68 0.73 0.82 0.73 0.81 0.90 0.77 0.86 0.97 0.81 0.92 1.05 0.83 0.94 1.06 

Cu (Copper) μg/L -- 2.11 2.25 2.37 2.11 2.25 2.37 2.11 2.25 2.37 2.11 2.25 2.37 2.11 2.24 2.37 

F (Fluoride) mg/L 2 0.09 0.10 0.11 0.10 0.11 0.13 0.11 0.12 0.14 0.12 0.13 0.15 0.12 0.13 0.15 

Fe (Iron)(3) μg/L -- 2,537.30 3,264.00 3,903.30 1,759.50 2,415.20 3,053.80 1,077.40 1,700.50 2,382.90 647.55 1,136.60 1,812.40 545.82 965.39 1,550.50 

K (Potassium) mg/L -- 6.01 7.25 8.32 4.70 5.81 6.88 3.57 4.63 5.79 2.91 3.75 4.87 2.71 3.44 4.54 

Mg (Magnesium) mg/L -- 89.70 112.59 132.89 64.48 85.60 105.42 42.46 62.60 84.61 28.98 44.95 66.00 25.99 39.86 58.35 

Mn (Manganese)(3),(4) μg/L 1,506 722.93 860.30 974.49 575.81 702.07 821.89 446.77 575.62 707.95 358.90 472.11 605.98 335.81 439.25 559.15 

Na (Sodium) mg/L -- 30.76 38.35 45.05 22.40 29.43 36.08 15.34 21.90 29.06 10.87 16.21 23.21 9.63 14.20 20.63 

Ni (Nickel) μg/L 100 4.45 4.73 4.96 4.45 4.72 4.96 4.45 4.72 4.96 4.45 4.72 4.96 4.45 4.72 4.96 

Pb (Lead) μg/L -- 0.21 0.22 0.23 0.22 0.23 0.23 0.23 0.24 0.26 0.24 0.35 0.74 0.29 0.47 0.73 

Sb (Antimony) μg/L 6 0.31 0.33 0.37 0.30 0.33 0.37 0.30 0.33 0.37 0.30 0.33 0.37 0.30 0.33 0.38 

Se (Selenium) μg/L 30 0.52 0.56 0.63 0.57 0.62 0.70 0.61 0.68 0.77 0.65 0.73 0.83 0.66 0.75 0.84 

SO4 (Sulfate) mg/L 250 165.63 212.30 253.08 116.24 158.07 198.56 73.21 112.57 155.86 46.90 78.22 120.45 39.58 66.93 105.53 

Tl (Thallium) μg/L 0.6 0.09 0.10 0.13 0.10 0.12 0.15 0.11 0.13 0.16 0.12 0.15 0.18 0.12 0.15 0.18 

V (Vanadium) μg/L 50 1.80 2.39 3.12 2.58 3.21 3.85 3.17 3.88 4.49 3.74 4.42 4.95 3.98 4.56 5.06 

Zn (Zinc) μg/L 2,000 5.52 6.89 8.86 7.22 8.67 10.66 8.44 10.30 12.40 9.88 12.15 14.43 10.66 12.64 14.80 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.5 of Reference (14). 
(2) Model runs evaluated through Mine Year 200. 
(3) Not evaluated against the secondary groundwater standard. 
(4) Evaluated against the site-specific evaluation criteria shown. 

 



 

 

Large Table 9 Estimated Water Quality along the West Groundwater Flow Path at the Property Boundary 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 1 Mine Year 50 Mine Year 100 Mine Year 160 Mine Year 200(2) 

Percentile Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Units 

Ag (Silver) μg/L 30 0.09 0.10 0.11 0.08 0.09 0.10 0.08 0.09 0.10 0.07 0.08 0.09 0.07 0.08 0.09 

Al (Aluminum)(3) μg/L -- 29.64 37.41 48.27 35.30 43.65 55.22 39.48 49.15 61.47 43.35 54.01 66.82 45.30 56.31 69.68 

Alkalinity mg/L -- 142.90 168.35 190.34 128.56 147.91 170.05 112.73 130.94 153.69 97.97 115.62 138.00 92.11 108.15 128.71 

As (Arsenic) μg/L 10 0.83 0.97 1.11 0.83 0.97 1.11 0.83 0.97 1.10 0.83 0.97 1.10 0.83 0.96 1.10 

B (Boron) μg/L 1000 200.60 272.52 339.02 159.06 213.79 279.45 114.37 163.55 228.28 73.82 118.59 179.65 61.40 95.72 153.04 

Ba (Barium) μg/L 2000 35.40 42.16 53.79 37.37 46.37 59.85 38.91 49.89 65.35 40.05 53.04 70.21 40.56 53.85 72.08 

Be (Beryllium)(4) μg/L 0.49 0.18 0.19 0.20 0.17 0.19 0.20 0.17 0.18 0.20 0.17 0.18 0.21 0.17 0.19 0.22 

Ca (Calcium) mg/L -- 52.89 63.86 73.96 46.57 55.00 64.94 39.48 47.25 57.41 33.10 40.07 49.89 31.40 36.96 46.40 

Cd (Cadmium) μg/L 4 0.12 0.12 0.13 0.12 0.12 0.13 0.11 0.12 0.13 0.12 0.12 0.13 0.12 0.13 0.14 

Cl (Chloride) mg/L 250 9.21 12.37 15.24 7.48 9.89 12.68 5.47 7.66 10.43 3.79 5.64 8.35 3.21 4.74 7.23 

Co (Cobalt) μg/L -- 1.00 1.36 1.70 0.79 1.07 1.40 0.57 0.82 1.14 0.41 0.61 0.91 0.36 0.55 0.83 

Cr (Chromium) μg/L 100 0.70 0.78 0.88 0.74 0.83 0.93 0.77 0.87 0.99 0.80 0.91 1.05 0.82 0.94 1.08 

Cu (Copper) μg/L -- 2.15 2.34 2.52 2.14 2.34 2.52 2.14 2.34 2.52 2.14 2.34 2.52 2.14 2.34 2.52 

F (Fluoride) mg/L 2 0.16 0.17 0.18 0.16 0.17 0.18 0.15 0.16 0.17 0.14 0.16 0.17 0.14 0.15 0.17 

Fe (Iron)(3) μg/L -- 2,066.40 2,905.20 3,680.10 1,584.60 2,217.20 2,989.00 1,054.20 1,636.40 2,390.70 582.66 1,105.30 1,825.60 444.57 841.48 1,512.70 

K (Potassium) mg/L -- 4.96 6.26 7.44 4.24 5.20 6.31 3.35 4.26 5.41 2.65 3.47 4.52 2.46 3.15 4.07 

Mg (Magnesium) mg/L -- 69.04 92.93 115.48 55.28 73.49 94.99 40.06 56.34 78.13 26.62 40.76 61.71 22.01 33.43 53.13 

Mn (Manganese)(3),(4) μg/L 1,506 611.82 743.70 866.48 519.07 630.09 753.66 422.69 537.91 662.34 345.45 447.28 571.84 312.39 410.32 525.85 

Na (Sodium) mg/L -- 24.43 32.72 40.19 19.60 25.90 33.49 14.35 20.12 27.47 9.96 14.91 22.18 8.39 12.61 19.12 

Ni (Nickel) μg/L 100 4.51 4.86 5.17 4.51 4.86 5.17 4.50 4.86 5.17 4.50 4.86 5.17 4.50 4.85 5.17 

Pb (Lead) μg/L -- 0.22 0.22 0.23 0.22 0.23 0.24 0.23 0.24 0.24 0.23 0.24 0.36 0.24 0.29 0.59 

Sb (Antimony) μg/L 6 0.32 0.35 0.40 0.31 0.35 0.40 0.31 0.35 0.40 0.31 0.35 0.40 0.31 0.35 0.40 

Se (Selenium) μg/L 30 0.57 0.63 0.69 0.61 0.67 0.74 0.64 0.70 0.78 0.66 0.74 0.83 0.68 0.76 0.84 

SO4 (Sulfate) mg/L 250 138.20 192.57 243.27 106.45 148.14 197.84 72.08 110.08 159.62 42.39 75.82 122.03 32.96 59.56 101.75 

Tl (Thallium) μg/L 0.6 0.10 0.12 0.14 0.11 0.13 0.16 0.12 0.14 0.17 0.13 0.15 0.18 0.13 0.15 0.19 

V (Vanadium) μg/L 50 2.32 2.99 3.73 2.92 3.54 4.14 3.41 4.04 4.62 3.89 4.51 5.04 4.14 4.72 5.20 

Zn (Zinc) μg/L 2,000 6.83 8.39 10.40 8.07 9.61 11.45 8.99 10.72 12.62 9.98 11.86 14.11 10.50 12.66 14.76 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.5 of Reference (14). 
(2) Model runs evaluated through Mine Year 200. 
(3) Not evaluated against the secondary groundwater standard. 
(4) Evaluated against the site-specific evaluation criteria shown. 



 

 

Large Table 10 Estimated Surface Water Quality for the Embarrass River at PM-12 (Existing NPDES Station SW004) 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 2 Mine Year 13 Mine Year 25 Mine Year 40 Mine Year 100(2) 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 1 0.09 0.11 0.12 0.09 0.11 0.12 0.09 0.11 0.13 0.09 0.11 0.13 0.09 0.11 0.13 

Al (Aluminum) μg/L 125 60.61 93.74 185.15 58.96 92.09 164.57 61.45 92.46 172.10 61.63 93.31 165.92 62.75 93.48 172.45 

Alkalinity mg/L -- 9.81 43.30 85.65 10.21 42.88 84.79 9.86 43.51 91.08 10.42 43.09 84.14 9.54 43.24 87.35 

As (Arsenic) μg/L 53 0.40 1.04 3.48 0.37 1.03 3.78 0.39 1.06 3.61 0.38 1.07 4.36 0.40 1.04 3.65 

B (Boron) μg/L 500 16.11 21.88 26.19 16.14 21.91 26.25 16.35 21.88 26.39 16.09 21.84 26.13 16.11 21.87 26.32 

Ba (Barium) μg/L -- 5.08 16.60 47.55 5.07 16.96 47.48 5.06 16.86 47.21 5.07 16.75 47.79 5.07 16.73 47.07 

Be (Beryllium) μg/L -- 0.07 0.10 0.15 0.07 0.10 0.15 0.07 0.10 0.15 0.07 0.10 0.15 0.07 0.10 0.15 

Ca (Calcium) mg/L -- 3.93 12.77 22.72 3.57 12.93 23.07 3.78 12.92 22.28 3.60 12.95 23.14 3.82 12.82 22.24 

Cd (Cadmium)(3) μg/L -- 0.08 0.09 0.11 0.07 0.09 0.11 0.08 0.09 0.11 0.08 0.09 0.11 0.07 0.09 0.11 

Cl (Chloride) mg/L 230 2.50 4.24 8.95 2.55 4.24 8.98 2.50 4.23 8.96 2.49 4.27 9.15 2.56 4.18 8.95 

Co (Cobalt) μg/L 5 0.38 0.85 2.31 0.39 0.85 2.36 0.39 0.84 2.42 0.38 0.84 2.50 0.38 0.85 2.45 

Cr (Chromium) μg/L 11 0.20 0.66 1.45 0.19 0.67 1.69 0.20 0.67 1.53 0.20 0.66 1.61 0.19 0.67 1.63 

Cu (Copper)(3) μg/L -- 0.22 0.99 1.87 0.21 0.98 1.85 0.22 0.98 1.91 0.23 0.98 1.95 0.22 0.98 1.90 

F (Fluoride) mg/L -- 0.02 0.09 0.18 0.03 0.09 0.19 0.02 0.09 0.18 0.02 0.09 0.20 0.02 0.09 0.18 

Fe (Iron) μg/L -- 1,154.60 3,305.21 10,828.00 1,186.30 3,247.56 11,264.00 1,137.50 3,205.58 10,495.00 1,164.90 3,274.75 10,839.00 1,237.00 3,273.76 10,795.00 

K (Potassium) mg/L -- 0.19 0.91 1.89 0.19 0.92 1.97 0.21 0.93 2.08 0.18 0.91 2.07 0.18 0.93 1.97 

Mg (Magnesium) mg/L -- 1.54 5.69 10.45 1.52 5.62 11.24 1.44 5.64 10.60 1.29 5.67 10.57 1.43 5.62 10.34 

Mn (Manganese) μg/L -- 64.98 289.35 1,141.60 69.33 289.69 1,099.90 69.19 291.02 1,025.50 74.08 288.95 971.86 76.08 291.11 1,061.50 

Na (Sodium) mg/L -- 1.99 3.53 5.00 1.98 3.56 4.88 1.95 3.56 5.13 1.95 3.53 4.79 2.02 3.55 4.99 

Ni (Nickel)(3) μg/L -- 0.46 1.30 3.13 0.45 1.32 3.17 0.45 1.32 3.15 0.45 1.30 3.11 0.46 1.30 3.16 

Pb (Lead)(3) μg/L -- 0.12 0.24 0.44 0.11 0.24 0.45 0.12 0.24 0.45 0.12 0.24 0.46 0.12 0.24 0.45 

Sb (Antimony) μg/L 31 0.21 0.24 0.35 0.21 0.24 0.35 0.21 0.24 0.35 0.21 0.24 0.35 0.21 0.24 0.35 

Se (Selenium) μg/L 5 0.27 0.53 0.74 0.27 0.53 0.75 0.26 0.53 0.75 0.25 0.53 0.75 0.27 0.53 0.74 

SO4 (Sulfate) mg/L -- 0.74 3.94 10.83 0.64 3.99 12.19 0.63 3.91 10.97 0.66 3.95 11.65 0.66 3.96 10.45 

Tl (Thallium) μg/L 0.56 0.00 0.04 0.13 0.00 0.04 0.12 0.00 0.04 0.12 0.00 0.04 0.13 0.00 0.04 0.13 

V (Vanadium) μg/L -- 0.20 1.35 3.61 0.20 1.38 3.65 0.20 1.38 3.61 0.19 1.36 3.58 0.19 1.36 3.58 

Zn (Zinc)(3) μg/L -- 1.10 6.80 14.97 1.31 6.87 15.81 1.29 6.76 18.89 1.31 6.79 16.56 1.23 6.80 16.45 

Hardness mg/L 500 21.45 57.67 94.09 19.95 57.77 95.50 20.23 57.81 93.46 21.35 57.74 93.48 20.67 57.43 92.43 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading. 
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.7 of Reference (14). 
(2) Model runs evaluated through Mine Year 100. 
(3) Standard is hardness-based and variable; see Section 6.7.1.2 and Section 6.7.2 of Reference (1). 

 



 

 

Large Table 11 Estimated Surface Water Quality for the Embarrass River at PM-12.2 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 2 Mine Year 13 Mine Year 25 Mine Year 40 Mine Year 100(2) 

Percentile Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) Units 

Ag (Silver) μg/L 1 0.10 0.11 0.13 0.10 0.11 0.13 0.10 0.11 0.13 0.10 0.11 0.13 0.10 0.11 0.13 

Al (Aluminum) μg/L 125 53.86 83.13 178.00 54.30 81.02 158.65 53.90 81.61 165.11 53.82 82.55 158.79 53.98 82.47 165.43 

Alkalinity mg/L -- 12.80 48.28 86.90 13.40 47.77 85.66 13.28 48.37 92.82 13.56 47.95 81.47 12.43 47.93 84.68 

As (Arsenic) μg/L 53 0.43 1.07 3.38 0.40 1.06 3.75 0.42 1.08 3.42 0.42 1.10 4.15 0.43 1.07 3.53 

B (Boron) μg/L 500 22.18 41.50 67.40 22.34 41.79 69.19 22.09 41.61 69.30 22.15 41.74 68.75 22.26 41.55 69.37 

Ba (Barium) μg/L -- 5.03 13.90 37.09 5.02 14.11 37.40 5.01 13.99 37.14 5.02 13.99 37.58 5.02 13.90 37.68 

Be (Beryllium) μg/L -- 0.08 0.10 0.14 0.08 0.10 0.14 0.08 0.10 0.14 0.08 0.10 0.14 0.08 0.10 0.14 

Ca (Calcium) mg/L -- 7.29 23.23 40.00 7.12 23.40 40.92 7.21 23.34 40.81 7.16 23.42 40.75 7.38 23.28 40.97 

Cd (Cadmium)(3) μg/L -- 0.08 0.09 0.11 0.08 0.09 0.11 0.08 0.09 0.11 0.08 0.09 0.11 0.08 0.09 0.11 

Cl (Chloride) mg/L 230 2.72 4.33 8.69 2.78 4.33 8.80 2.65 4.33 8.73 2.79 4.36 8.96 2.72 4.27 8.82 

Co (Cobalt) μg/L 5 0.41 0.81 2.22 0.39 0.81 2.29 0.40 0.80 2.33 0.38 0.80 2.41 0.39 0.81 2.38 

Cr (Chromium) μg/L 11 0.21 0.63 1.41 0.20 0.63 1.64 0.21 0.63 1.49 0.22 0.63 1.53 0.20 0.63 1.58 

Cu (Copper)(3) μg/L -- 0.29 1.07 1.87 0.27 1.07 1.85 0.29 1.07 1.90 0.30 1.07 1.91 0.28 1.07 1.88 

F (Fluoride) mg/L -- 0.03 0.09 0.17 0.03 0.10 0.18 0.03 0.09 0.17 0.03 0.09 0.19 0.03 0.09 0.18 

Fe (Iron) μg/L -- 986.42 2,923.51 10,131.00 946.71 2,883.70 10,988.00 902.86 2,865.64 9,837.10 934.80 2,917.76 10,179.00 962.70 2,939.88 10,321.00 

K (Potassium) mg/L -- 2.27 8.31 17.65 2.25 8.32 18.15 2.26 8.31 18.33 2.21 8.34 18.07 2.25 8.35 18.29 

Mg (Magnesium) mg/L -- 11.58 40.37 83.82 11.44 40.44 87.30 11.23 40.20 86.65 11.15 40.37 86.24 11.16 40.26 87.45 

Mn (Manganese) μg/L -- 99.74 368.84 1,127.80 100.56 371.30 1,089.00 103.45 370.91 1,044.00 104.25 367.63 952.55 106.90 373.03 1,048.20 

Na (Sodium) mg/L -- 5.60 15.88 31.47 5.63 15.96 32.45 5.62 15.89 32.63 5.65 15.93 32.10 5.69 15.89 32.48 

Ni (Nickel)(3) μg/L -- 0.57 1.57 3.31 0.57 1.59 3.36 0.57 1.58 3.34 0.57 1.58 3.30 0.57 1.57 3.33 

Pb (Lead)(3) μg/L -- 0.12 0.22 0.43 0.12 0.22 0.44 0.12 0.22 0.43 0.12 0.22 0.44 0.12 0.22 0.44 

Sb (Antimony) μg/L 31 0.21 0.24 0.33 0.21 0.24 0.32 0.21 0.24 0.33 0.21 0.24 0.33 0.21 0.24 0.33 

Se (Selenium) μg/L 5 0.28 0.55 0.73 0.28 0.55 0.73 0.28 0.55 0.74 0.27 0.54 0.73 0.29 0.55 0.73 

SO4 (Sulfate) mg/L -- 41.55 159.47 352.30 41.79 160.69 367.07 42.03 160.09 365.88 41.24 161.35 363.98 41.10 160.27 366.68 

Tl (Thallium) μg/L 0.56 0.01 0.05 0.12 0.01 0.05 0.12 0.01 0.05 0.12 0.01 0.05 0.12 0.01 0.05 0.12 

V (Vanadium) μg/L -- 0.39 1.85 4.16 0.38 1.88 4.22 0.38 1.88 4.18 0.38 1.87 4.16 0.38 1.86 4.17 

Zn (Zinc)(3) μg/L -- 1.17 5.97 13.54 1.39 6.06 14.55 1.37 5.95 18.28 1.36 5.96 15.93 1.29 6.02 15.53 

Hardness mg/L 500 71.40 224.89 440.33 70.94 226.20 456.86 70.19 224.74 456.46 70.52 225.90 453.55 69.89 224.62 461.32 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.7 of Reference (14). 
(2) Model runs evaluated through Mine Year 100. 
(3) Standard is hardness-based and variable; see Section 6.7.1.2 and Section 6.7.2 of Reference (14). 

 



 

 

Large Table 12 Estimated Surface Water Quality for the Embarrass River at PM-13 (Existing NPDES Station SW005) 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 2 Mine Year 13 Mine Year 25 Mine Year 40 Mine Year 100(2) 

Percentile Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) 

Average 
P10(1) 

Average 
P50(1) 

Average 
P90(1) Units 

Ag (Silver) μg/L 1 0.10 0.11 0.12 0.11 0.12 0.15 0.11 0.12 0.13 0.09 0.11 0.13 0.09 0.11 0.13 

Al (Aluminum) μg/L 125 43.99 79.59 178.59 36.46 72.87 154.23 43.25 77.15 165.62 43.18 79.10 160.66 45.42 77.96 163.99 

Alkalinity mg/L -- 12.72 53.85 92.85 13.16 52.25 91.55 12.70 51.57 93.34 12.99 52.58 90.11 12.15 53.65 89.24 

As (Arsenic) μg/L 53 0.52 1.65 3.47 0.65 2.84 5.49 0.60 2.44 4.40 0.61 2.43 4.52 0.63 2.57 4.77 

B (Boron) μg/L 500 22.20 67.67 151.32 21.33 57.29 136.09 20.98 51.38 116.22 20.88 53.09 107.13 23.02 64.44 144.08 

Ba (Barium) μg/L -- 5.09 13.77 33.23 5.08 13.28 30.95 5.07 13.78 32.88 5.09 13.77 33.14 5.07 13.58 33.61 

Be (Beryllium) μg/L -- 0.08 0.12 0.19 0.08 0.15 0.30 0.08 0.13 0.26 0.08 0.12 0.24 0.08 0.13 0.29 

Ca (Calcium) mg/L -- 5.76 19.20 32.95 5.50 20.01 33.87 5.46 19.19 33.02 5.35 19.12 32.96 5.56 19.25 32.13 

Cd (Cadmium)(3) μg/L 2.36 0.08 0.10 0.13 0.09 0.23 0.69 0.09 0.21 0.70 0.08 0.13 0.27 0.08 0.12 0.26 

Cl (Chloride) mg/L 230 2.60 4.14 8.61 2.38 3.97 8.67 2.55 4.13 8.74 2.59 4.15 8.98 2.50 3.92 8.73 

Co (Cobalt) μg/L 5 0.48 1.20 2.36 0.58 1.71 2.81 0.57 1.51 2.45 0.57 1.49 2.58 0.58 1.56 2.61 

Cr (Chromium) μg/L 11 0.21 0.63 1.41 0.30 1.62 3.36 0.28 1.28 2.48 0.23 0.77 1.57 0.23 0.79 1.63 

Cu (Copper)(3) μg/L 8.93 0.30 1.63 3.48 0.39 2.45 5.29 0.36 2.09 4.51 0.37 2.08 4.49 0.40 2.22 4.37 

F (Fluoride) mg/L -- 0.03 0.09 0.17 0.03 0.09 0.18 0.03 0.09 0.17 0.03 0.09 0.19 0.03 0.09 0.17 

Fe (Iron) μg/L -- 859.61 2,873.88 10,268.00 724.99 2,707.10 10,814.00 782.18 2,834.36 9,768.60 811.50 2,872.94 10,348.00 789.08 2,794.44 10,310.00 

K (Potassium) mg/L -- 0.92 2.97 5.77 0.90 2.79 5.43 0.92 2.95 5.95 0.87 2.97 5.92 0.90 2.92 5.96 

Mg (Magnesium) mg/L -- 5.16 16.32 30.82 4.98 15.32 28.64 4.91 16.16 30.93 4.78 16.11 30.91 4.79 15.47 30.66 

Mn (Manganese) μg/L -- 81.43 280.03 1,124.30 79.82 268.49 1,068.40 78.85 280.01 1,024.50 83.66 279.79 933.86 84.23 274.00 1,008.10 

Na (Sodium) mg/L -- 3.23 7.32 12.22 3.24 6.99 11.52 3.22 7.29 12.33 3.24 7.25 12.13 3.25 7.00 12.13 

Ni (Nickel)(3) μg/L 49.95 0.59 3.34 10.22 1.00 9.75 25.95 0.84 7.69 20.82 0.83 7.57 20.88 0.96 8.20 19.66 

Pb (Lead)(3) μg/L 2.98 0.14 0.39 0.65 0.18 0.73 1.60 0.17 0.62 1.28 0.16 0.62 1.29 0.18 0.65 1.22 

Sb (Antimony) μg/L 31 0.21 0.30 0.53 0.29 1.66 4.21 0.28 1.63 4.37 0.24 0.76 1.88 0.24 0.73 1.89 

Se (Selenium) μg/L 5 0.28 0.53 0.72 0.32 0.81 1.42 0.32 0.91 1.83 0.27 0.57 0.86 0.29 0.56 0.86 

SO4 (Sulfate) mg/L -- 14.58 51.25 108.40 14.65 48.19 104.70 14.62 50.84 111.47 14.36 51.20 110.94 14.14 49.21 111.43 

Tl (Thallium) μg/L 0.56 0.01 0.06 0.14 0.01 0.06 0.15 0.01 0.06 0.14 0.00 0.05 0.12 0.00 0.05 0.12 

V (Vanadium) μg/L -- 0.29 1.78 4.16 0.34 2.52 5.86 0.30 2.10 5.01 0.27 1.54 3.49 0.29 1.57 3.66 

Zn (Zinc)(3) μg/L 114.72 1.28 7.09 14.02 2.79 19.24 46.37 2.41 16.83 41.75 1.82 9.69 21.32 1.69 8.91 18.89 

Hardness mg/L 500 41.44 117.04 203.82 39.67 115.05 197.03 38.36 116.58 203.16 39.17 115.72 203.69 39.23 113.71 201.95 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.7 of Reference (14). 
(2) Model runs evaluated through Mine Year 100. 
(3) Standard is hardness-based and hardness-based and evaluated at a hardness of 95 mg/L. See Section 6.7.1.2 and Section 6.7.4 of Reference (14). 

 

 



 

 

Large Table 13 Estimated Surface Water Quality for Unnamed (Mud Lake) Creek at MLC-2 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 2 Mine Year 13 Mine Year 25 Mine Year 40 Mine Year 100(2) 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 1 0.09 0.11 0.12 0.09 0.11 0.12 0.09 0.11 0.13 0.09 0.11 0.13 0.08 0.11 0.12 

Al (Aluminum) μg/L 125 53.08 85.37 184.35 54.42 83.51 163.75 53.86 84.37 171.54 54.38 85.75 165.94 56.35 86.44 171.58 

Alkalinity mg/L -- 11.88 64.01 132.01 11.76 63.00 128.20 11.92 63.26 127.90 11.97 61.49 124.60 10.72 57.98 112.05 

As (Arsenic) μg/L 53 0.42 1.32 3.51 0.40 1.30 3.82 0.42 1.32 3.69 0.42 1.34 4.44 0.41 1.31 3.68 

B (Boron) μg/L 500 18.21 41.24 94.54 18.25 41.19 91.29 17.78 40.20 89.10 17.45 39.01 84.49 17.55 34.56 68.46 

Ba (Barium) μg/L -- 5.68 31.43 92.38 5.67 32.08 91.53 5.64 31.26 90.29 5.59 30.52 89.54 5.49 27.92 81.40 

Be (Beryllium) μg/L -- 0.07 0.11 0.18 0.07 0.11 0.18 0.07 0.11 0.18 0.07 0.11 0.18 0.07 0.11 0.18 

Ca (Calcium) mg/L -- 4.26 15.54 28.96 3.86 15.71 29.70 4.01 15.67 29.25 3.83 15.52 29.03 3.99 15.18 28.21 

Cd (Cadmium)(3) μg/L -- 0.08 0.10 0.13 0.08 0.10 0.13 0.08 0.10 0.13 0.08 0.10 0.13 0.08 0.10 0.13 

Cl (Chloride) mg/L 230 2.81 5.65 9.31 2.86 5.61 9.18 2.75 5.53 9.27 2.88 5.48 9.24 2.73 4.96 9.07 

Co (Cobalt) μg/L 5 0.42 0.85 2.32 0.45 0.85 2.36 0.43 0.84 2.41 0.43 0.83 2.51 0.38 0.81 2.44 

Cr (Chromium) μg/L 11 0.19 0.66 1.45 0.19 0.67 1.70 0.20 0.68 1.53 0.20 0.67 1.60 0.19 0.69 1.64 

Cu (Copper)(3) μg/L -- 0.23 1.11 2.12 0.21 1.11 2.13 0.23 1.11 2.13 0.24 1.11 2.15 0.24 1.11 2.16 

F (Fluoride) mg/L -- 0.05 0.38 1.13 0.05 0.38 1.09 0.05 0.37 1.05 0.04 0.34 0.97 0.04 0.28 0.74 

Fe (Iron) μg/L -- 883.32 2,977.96 10,518.00 846.15 2,927.65 11,246.00 810.41 2,882.04 10,260.00 788.03 2,929.38 10,717.00 734.07 2,887.23 10,711.00 

K (Potassium) mg/L -- 0.25 1.65 3.78 0.26 1.65 3.68 0.27 1.62 3.64 0.24 1.56 3.48 0.22 1.45 2.97 

Mg (Magnesium) mg/L -- 2.06 10.93 25.94 2.01 10.86 24.84 1.88 10.64 24.44 1.72 10.41 23.37 1.76 9.30 19.87 

Mn (Manganese) μg/L -- 66.94 274.29 1,140.50 67.90 278.85 1,090.70 67.65 277.33 1,030.20 72.36 277.62 978.50 73.29 279.47 1,046.80 

Na (Sodium) mg/L -- 2.53 8.39 20.96 2.51 8.34 20.21 2.45 8.14 19.49 2.45 7.78 18.35 2.36 6.72 14.54 

Ni (Nickel)(3) μg/L -- 0.46 1.54 3.84 0.46 1.57 3.95 0.46 1.56 3.91 0.46 1.55 3.87 0.46 1.55 3.98 

Pb (Lead)(3) μg/L -- 0.13 0.34 0.54 0.12 0.33 0.53 0.13 0.33 0.52 0.13 0.32 0.50 0.13 0.30 0.46 

Sb (Antimony) μg/L 31 0.21 0.25 0.38 0.21 0.25 0.39 0.21 0.25 0.39 0.21 0.25 0.39 0.21 0.25 0.39 

Se (Selenium) μg/L 5 0.27 0.55 0.78 0.27 0.55 0.79 0.26 0.55 0.79 0.25 0.55 0.80 0.28 0.56 0.80 

SO4 (Sulfate) mg/L -- 2.04 20.59 63.05 1.86 20.51 60.61 1.75 19.61 58.10 1.70 18.79 53.95 1.43 14.82 41.04 

Tl (Thallium) μg/L 0.56 0.00 0.06 0.16 0.00 0.06 0.17 0.00 0.06 0.16 0.00 0.06 0.17 0.00 0.06 0.17 

V (Vanadium) μg/L -- 0.21 1.72 4.84 0.21 1.77 4.89 0.21 1.76 4.89 0.21 1.75 4.82 0.21 1.77 4.88 

Zn (Zinc)(3) μg/L -- 1.15 7.48 15.11 1.35 7.59 16.14 1.37 7.45 18.97 1.40 7.51 16.59 1.22 7.64 16.50 

Hardness mg/L 500 24.86 85.38 174.99 23.09 85.61 173.08 22.91 84.55 171.14 23.89 83.03 164.61 22.23 77.62 148.87 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.7 of Reference (14). 
(2) Model runs evaluated through Mine Year 100. 
(3) Standard is hardness-based and variable; see Section 6.7.1.2 and Section 6.7.3.1 of Reference (14). 

 



 

 

Large Table 14 Estimated Surface Water Quality for Trimble Creek at TC-1 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 2 Mine Year 13 Mine Year 25 Mine Year 40 Mine Year 100(2) 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 1 0.11 0.12 0.12 0.14 0.18 0.21 0.12 0.15 0.19 0.07 0.09 0.14 0.06 0.10 0.19 

Al (Aluminum) μg/L 125 12.64 28.47 109.15 4.18 19.66 88.81 6.17 23.58 104.92 7.81 27.20 106.63 8.20 28.70 107.05 

Alkalinity mg/L -- 39.65 88.96 100.00 38.01 73.28 100.00 37.94 75.31 100.00 36.54 85.36 100.00 43.98 89.78 100.00 

As (Arsenic) μg/L 53 1.92 4.09 5.10 3.97 8.84 10.00 3.36 8.56 10.00 3.22 8.56 10.00 3.79 8.77 10.00 

B (Boron) μg/L 500 91.03 248.15 314.31 66.11 148.36 244.55 65.82 145.76 241.94 62.49 158.92 215.06 109.76 225.70 356.22 

Ba (Barium) μg/L -- 4.67 4.93 5.00 4.71 4.94 5.00 4.67 4.93 5.00 4.67 4.93 5.00 4.70 4.94 5.00 

Be (Beryllium) μg/L -- 0.12 0.22 0.27 0.19 0.37 0.48 0.16 0.33 0.50 0.13 0.27 0.45 0.15 0.32 0.64 

Ca (Calcium) mg/L -- 14.22 30.72 35.10 15.82 31.58 35.10 13.46 30.75 35.10 13.12 30.72 35.10 14.78 31.30 35.10 

Cd (Cadmium)(3) μg/L -- 0.09 0.13 0.18 0.31 0.80 1.67 0.26 0.85 1.98 0.14 0.32 0.67 0.14 0.28 0.65 

Cl (Chloride) mg/L 230 1.30 1.89 5.58 1.30 1.79 5.59 1.30 1.88 5.84 1.30 1.91 5.75 1.30 1.79 5.10 

Co (Cobalt) μg/L 5 1.07 2.61 4.85 2.30 4.49 5.00 1.96 4.37 5.00 1.80 4.33 5.00 2.06 4.41 5.00 

Cr (Chromium) μg/L 11 0.35 0.59 1.04 2.19 5.17 6.59 1.58 4.24 5.44 0.65 1.43 1.81 0.72 1.38 1.76 

Cu (Copper)(3) μg/L -- 1.18 4.74 8.86 3.27 7.80 9.00 2.59 7.56 9.00 2.57 7.54 9.00 3.13 7.75 9.00 

F (Fluoride) mg/L -- 0.03 0.05 0.12 0.04 0.05 0.11 0.03 0.05 0.11 0.03 0.05 0.11 0.03 0.05 0.11 

Fe (Iron) μg/L -- 300.00 916.49 5,661.00 300.00 802.97 5,570.40 271.81 897.90 5,925.00 300.00 911.73 6,182.60 300.00 829.80 6,043.70 

K (Potassium) mg/L -- 0.30 0.50 1.18 0.31 0.50 1.07 0.31 0.50 1.23 0.28 0.50 1.30 0.32 0.50 1.14 

Mg (Magnesium) mg/L -- 2.07 3.02 6.52 2.12 3.02 6.36 1.94 3.01 6.94 1.88 3.01 6.32 1.99 3.01 5.86 

Mn (Manganese) μg/L -- 50.00 78.19 712.15 50.00 74.12 507.26 49.71 80.20 568.06 50.00 79.78 568.58 49.96 74.28 588.20 

Na (Sodium) mg/L -- 1.93 2.15 3.59 1.95 2.12 3.56 1.92 2.15 3.80 1.93 2.15 3.62 1.96 2.13 3.52 

Ni (Nickel)(3) μg/L -- 3.03 15.14 46.17 16.16 42.80 50.00 12.41 41.27 50.00 11.83 41.08 50.00 15.17 42.25 50.00 

Pb (Lead)(3) μg/L -- 0.49 1.12 1.32 1.12 2.60 3.00 0.89 2.51 3.00 0.89 2.51 3.00 1.07 2.58 3.00 

Sb (Antimony) μg/L 31 0.28 0.60 1.99 2.72 7.32 11.15 2.45 8.84 13.50 1.12 3.49 6.28 1.03 3.11 6.08 

Se (Selenium) μg/L 5 0.39 0.56 0.67 0.95 1.84 2.45 1.15 2.82 4.26 0.48 0.77 1.20 0.46 0.69 1.33 

SO4 (Sulfate) mg/L -- 3.44 8.09 9.66 4.00 8.25 9.82 3.36 8.07 9.64 3.29 8.07 10.19 3.61 8.21 9.39 

Tl (Thallium) μg/L 0.56 0.04 0.13 0.16 0.06 0.14 0.18 0.04 0.12 0.16 0.02 0.06 0.10 0.02 0.06 0.13 

V (Vanadium) μg/L -- 1.19 3.62 4.45 2.71 6.79 8.72 1.64 5.43 7.07 0.69 2.06 2.61 0.97 2.19 3.01 

Zn (Zinc)(3) μg/L -- 4.70 11.01 14.25 28.14 67.46 99.50 21.21 68.75 100.00 9.84 24.75 44.56 8.65 18.52 40.86 

Hardness mg/L 500 49.55 90.68 100.05 53.54 92.48 100.05 46.83 90.53 100.05 46.04 90.37 100.05 50.38 91.84 100.05 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the  referenced Mine Year; see Section 6.7 of Reference (14). 
(2) Model runs evaluated through Mine Year 100. 
(3) Standard is hardness-based and variable; see Section 6.7.1.2 and Section 6.7.3.2 of Reference (14). 

 



 

 

Large Table 15 Estimated Surface Water Quality for Unnamed Creek at PM-11 (Existing NPDES Station SW003) 

Constituent 

Mine Year 

Water 
Quality 

Standard 

Mine Year 2 Mine Year 13 Mine Year 25 Mine Year 40 Mine Year 100(2) 

Percentile 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Average 

P10(1) 
Average 

P50(1) 
Average 

P90(1) 
Units 

Ag (Silver) μg/L 1 0.11 0.12 0.13 0.12 0.16 0.20 0.11 0.14 0.18 0.08 0.10 0.14 0.07 0.10 0.19 

Al (Aluminum) μg/L 125 12.80 49.31 156.15 4.96 39.93 137.63 7.79 45.14 151.37 8.87 48.50 146.45 10.60 47.81 151.36 

Alkalinity mg/L -- 18.33 71.86 99.98 18.47 62.77 99.85 18.04 62.02 99.95 17.66 68.87 99.89 19.56 73.93 99.96 

As (Arsenic) μg/L 53 0.89 3.33 4.86 1.52 6.92 10.00 1.40 6.48 9.99 1.35 6.44 9.99 1.45 6.77 9.98 

B (Boron) μg/L 500 35.56 177.09 312.96 31.18 114.20 237.58 29.79 106.61 234.54 29.16 115.87 207.91 41.03 166.33 338.81 

Ba (Barium) μg/L -- 4.58 4.82 5.00 4.59 4.84 5.00 4.58 4.82 5.00 4.57 4.82 5.00 4.58 4.84 5.00 

Be (Beryllium) μg/L -- 0.08 0.18 0.27 0.10 0.29 0.47 0.09 0.25 0.48 0.09 0.21 0.43 0.09 0.24 0.61 

Ca (Calcium) mg/L -- 7.02 24.08 35.07 7.40 25.70 35.09 6.46 24.19 35.07 6.35 24.20 35.06 7.00 25.19 35.03 

Cd (Cadmium)(3) μg/L -- 0.08 0.12 0.16 0.14 0.60 1.63 0.12 0.61 1.91 0.09 0.25 0.65 0.10 0.22 0.63 

Cl (Chloride) mg/L 230 1.31 2.75 7.67 1.30 2.58 7.99 1.31 2.74 8.01 1.31 2.78 8.18 1.31 2.58 7.45 

Co (Cobalt) μg/L 5 0.66 2.16 4.39 1.13 3.64 5.00 0.96 3.46 4.99 0.93 3.40 4.99 1.02 3.56 4.98 

Cr (Chromium) μg/L 11 0.23 0.57 1.33 0.81 3.90 6.42 0.61 3.18 5.34 0.34 1.19 1.74 0.34 1.17 1.74 

Cu (Copper)(3) μg/L -- 0.51 3.41 8.16 1.12 5.89 9.00 0.89 5.48 8.99 0.89 5.45 8.98 1.08 5.76 8.97 

F (Fluoride) mg/L -- 0.02 0.05 0.15 0.03 0.05 0.16 0.02 0.05 0.15 0.02 0.05 0.14 0.03 0.05 0.15 

Fe (Iron) μg/L -- 306.27 1,804.93 9,248.50 301.51 1,613.01 9,569.10 305.58 1,762.20 8,786.20 306.42 1,804.40 9,799.70 312.61 1,669.21 8,881.10 

K (Potassium) mg/L -- 0.19 0.50 1.58 0.20 0.50 1.49 0.21 0.50 1.67 0.18 0.50 1.78 0.19 0.51 1.72 

Mg (Magnesium) mg/L -- 1.50 3.09 8.91 1.53 3.06 8.81 1.40 3.07 8.83 1.30 3.07 8.54 1.39 3.07 8.25 

Mn (Manganese) μg/L -- 50.13 124.31 1,039.30 50.01 115.13 903.24 50.11 127.70 857.56 50.19 127.12 832.69 49.91 119.49 914.73 

Na (Sodium) mg/L -- 1.86 2.38 4.42 1.90 2.34 4.44 1.84 2.38 4.65 1.88 2.39 4.34 1.92 2.34 4.25 

Ni (Nickel)(3) μg/L -- 1.04 9.85 38.22 4.29 31.26 49.98 3.14 28.71 49.93 3.03 28.42 49.89 4.00 30.15 49.79 

Pb (Lead)(3) μg/L -- 0.24 0.86 1.31 0.43 1.97 3.00 0.35 1.83 3.00 0.34 1.82 2.99 0.40 1.93 2.99 

Sb (Antimony) μg/L 31 0.23 0.46 1.55 0.84 5.32 9.74 0.72 6.19 12.01 0.42 2.48 5.40 0.41 2.25 5.25 

Se (Selenium) μg/L 5 0.30 0.53 0.70 0.49 1.46 2.40 0.52 2.09 4.10 0.33 0.68 1.17 0.34 0.62 1.26 

SO4 (Sulfate) mg/L -- 1.56 6.61 10.39 1.64 6.95 11.22 1.41 6.61 10.44 1.42 6.63 11.36 1.46 6.86 9.86 

Tl (Thallium) μg/L 0.56 0.01 0.09 0.16 0.02 0.10 0.18 0.01 0.08 0.16 0.01 0.04 0.10 0.01 0.04 0.13 

V (Vanadium) μg/L -- 0.39 2.53 4.38 0.78 4.93 8.51 0.49 3.83 6.85 0.27 1.46 2.54 0.34 1.61 2.93 

Zn (Zinc)(3) μg/L -- 2.21 9.16 14.49 8.77 50.09 97.40 7.31 48.90 99.17 3.71 19.14 42.74 3.63 14.72 38.33 

Hardness mg/L 500 29.92 76.11 100.00 31.66 79.12 100.04 27.88 76.33 99.99 27.78 76.07 99.99 28.31 78.12 99.96 

NOTE: Values above the applicable water quality standard are shown in bold with light red shading.  
(1) Values shown are the average of the monthly P10, P50, and P90 values, as indicated, for the referenced Mine Year; see Section  6.7 of Reference (14). 
(2) Model runs evaluated through Mine Year 100. 
(3) Standard is hardness-based and variable; see Section 6.7.1.2 and Section 6.7.3.3 of Reference (14). 

 



 

 

Large Table 16 Plant Site Proposed Groundwater Monitoring 

Existing 
Station ID 

Proposed 
Station ID 

Bedrock or 
Surficial 
Aquifer 

Description Parameter Group(s) Frequency Reporting 
Monitoring 

Type 
Permit(s) 

Background Monitoring 

GW002 GW002 Surficial Aquifer 
Monitor baseline conditions west and upgradient of the Flotation 
Tailings Basin (FTB) and Hydrometallurgical Residue Facility 
(HRF). 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly Discharge 
Monitoring Reports 
(DMRs); Annual 
Report 

Background NPDES/SDS 

GW015 GW015 Surficial Aquifer 

Monitor baseline conditions west and downgradient of Cell 2W at 
the western property boundary. (This well has been shown to be 
unimpacted by tailings basin seepage, as documented in the 
Water Modeling Data Package - Plant Site.) 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Background  NPDES/SDS 

(New Station) GW115 Bedrock 
Monitor baseline conditions west and downgradient of Cell 2W at 
western property boundary.  

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Background  NPDES/SDS 

Compliance Monitoring 

GW009 GW009 Surficial Aquifer 
Monitor groundwater downgradient from FTB Cell 2E, beyond the 
property boundary. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Compliance NPDES/SDS 

GW010 GW010 Surficial Aquifer 
Monitor groundwater at northern property boundary, 
downgradient of the FTB. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Compliance NPDES/SDS 

GW016 GW016 Surficial Aquifer 
Monitor groundwater at northwestern property boundary, 
downgradient of Cell 2W. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Compliance NPDES/SDS 

Performance Monitoring 

(New Station) GW117 Bedrock 
Monitor groundwater along and downgradient of the northern side 
of FTB Cell 2E. (This well is outside the FTB Containment 
System but within the property boundary.)  

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New Station) GW118 Bedrock 
Monitor groundwater along and downgradient of the northern side 
of FTB Cell 2E. (This well is outside the FTB Containment 
System but within the property boundary.)  

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New Station) GW119 Bedrock 
Monitor groundwater along and downgradient of the northern toe 
of Cell 2W and outside the FTB Containment System. 

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New Station) GW120 Bedrock 
Monitor groundwater along and downgradient of the western toe 
of Cell 2W and outside the FTB Containment System. 

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW200-
GW201 

Surficial Aquifer 
Monitor water quality downstream of barrier and monitor water 
levels for hydraulic head with paired wells to evaluate the 
performance of the FTB Seepage Containment System. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Hydraulic Head 
and Water Levels; Year-
round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 



 

 

Existing 
Station ID 

Proposed 
Station ID 

Bedrock or 
Surficial 
Aquifer 

Description Parameter Group(s) Frequency Reporting 
Monitoring 

Type 
Permit(s) 

(New 
Stations) 

GW202-
GW203 

Surficial Aquifer 
Monitor water levels for hydraulic head with paired piezometers to 
evaluate the performance of the FTB Seepage Containment 
System. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW204-
GW205 

Surficial Aquifer 
Monitor water quality downstream of barrier and monitor water 
levels for hydraulic head with paired wells to evaluate the 
performance of the FTB Seepage Containment System. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Hydraulic Head 
and Water Levels; Year-
round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW206-
GW207 

Surficial Aquifer 
Monitor water levels for hydraulic head with paired piezometers to 
evaluate the performance of the FTB Seepage Containment 
System. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW208-
GW209 

Surficial Aquifer 
Monitor water quality downstream of barrier and monitor water 
levels for hydraulic head with paired wells to evaluate the 
performance of the FTB Seepage Containment System. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Hydraulic Head 
and Water Levels; Year-
round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW210-
GW211 

Surficial Aquifer 
Monitor water levels for hydraulic head with paired piezometers to 
evaluate the performance of the FTB Seepage Containment 
System. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW212-
GW213 

Surficial Aquifer 
Monitor water quality downstream of barrier and monitor water 
levels for hydraulic head with paired wells to evaluate the 
performance of the FTB Seepage Containment System. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Hydraulic Head 
and Water Levels; Year-
round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW214-
GW215 

Surficial Aquifer 
Monitor water levels for hydraulic head with paired piezometers to 
evaluate the performance of the FTB Seepage Containment 
System. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW216-
GW217 

Surficial Aquifer 
Monitor water quality downstream of barrier and monitor water 
levels for hydraulic head with paired wells to evaluate the 
performance of the FTB Seepage Containment System. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Hydraulic Head 
and Water Levels; Year-
round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW218-
GW219 

Surficial Aquifer 
Monitor water levels for hydraulic head with paired piezometers to 
evaluate the performance of the FTB Seepage Containment 
System. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW220-
GW221 

Surficial Aquifer 
Monitor water quality downstream of barrier and monitor water 
levels for hydraulic head with paired wells to evaluate the 
performance of the FTB Seepage Containment System. 

Plant Site Groundwater Quality 
Surficial Aquifer Parameter List; 
Water Levels 

Quarterly Water Quality; 
Monthly Hydraulic Head 
and Water Levels; Year-
round 

Quarterly DMRs; 
Annual Report 

Performance NPDES/SDS 

(New 
Stations) 

GW222-
GW223 

Surficial Aquifer 
Monitor water levels for hydraulic head with paired piezometers to 
evaluate the performance of the FTB Seepage Containment 
System. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Performance NPDES/SDS 

Monitor Only Monitoring 

(New Station) GW109 Bedrock 
Monitor groundwater downgradient from FTB Cell 2E, beyond the 
property boundary. 

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Monitor Only NPDES/SDS 



 

 

Existing 
Station ID 

Proposed 
Station ID 

Bedrock or 
Surficial 
Aquifer 

Description Parameter Group(s) Frequency Reporting 
Monitoring 

Type 
Permit(s) 

(New Station) GW110 Bedrock 
Monitor groundwater at northern property boundary, 
downgradient of the FTB. 

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Monitor Only NPDES/SDS 

(New Station) GW116 Bedrock 
Monitor groundwater at northwestern property boundary, 
downgradient of Cell 2W. 

Plant Site Groundwater Quality 
Bedrock Parameter List; Water 
Levels 

Quarterly Water Quality; 
Monthly Water Levels; 
Year-round 

Quarterly DMRs; 
Annual Report 

Monitor Only NPDES/SDS 

Indicator Monitoring 

(New Station) GW236 Surficial Aquifer 
Monitor water level near the East Dam to confirm that flow is 
entering the Tailings Basin. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Indictor NPDES/SDS 

(New Station) GW237 Surficial Aquifer 
Monitor water level near the East Dam to confirm that flow is 
entering the Tailings Basin. 

Water Levels Monthly; Year-round 
Monthly DMRs; 
Annual Report 

Indictor NPDES/SDS 

Water Appropriation Source 

(New Station) GW496 Surficial Aquifer 
Monitor flow from the Hydrometallurgical Residue Facility (HRF) 
wick drain system (if installed). 

Continuous Flow Monitoring 
Continuous Flow 
Monitoring; Year-round 

Annual Report 
Water 
Appropriation 
Source 

Water 
Appropriation 

 

 

  



 

 

Large Table 17 Plant Site Proposed Surface Water Monitoring 

Existing 
Station ID 

Proposed 
Station ID 

Water Body Description Parameter Group(s) Frequency Reporting Monitoring Type Permit(s) 

Background Monitoring 

PM-12.2 SW008 Embarrass River 
Monitor existing conditions upstream of the Tailings Basin 
and downstream of Area 5 to establish background 
conditions. Data collected will be compared to SW005. 

Plant Site Surface Water 
Quality Parameter List 

Monthly Water Quality; 
Year-round 

Monthly Discharge 
Monitoring Reports 
(DMRs); Annual 
Report 

Background NPDES/SDS 

Monitor Only 

PM-7 / SD026 SW020 Second Creek 
Monitor Second Creek downstream of stream 
augmentation and the Flotation Tailings Basin (FTB) South 
Seepage Management System. 

Plant Site Surface Water 
Quality Parameter List; 
Aquatic Biota Survey 

Monthly Water Quality; 
Year-round  
Annual 
Macroinvertebrate 
Survey; Periodic Fish 
Survey 

Monthly DMRs; 
Annual Report 

Monitor Only; Aquatic 
Biota 

NPDES/SDS; 
Water 
Appropriation 

PM-11 / 
SW003 

SW003 Unnamed Creek 

Monitor Unnamed Creek downstream of stream 
augmentation and the FTB Seepage Containment System. 
Only sulfate will be monitored after the FTB Seepage 
Containment System is in place.  

Sulfate; Aquatic Biota 
Survey 

Monthly Water Quality; 
Year-round  
Annual 
Macroinvertebrate 
Survey; Periodic Fish 
Survey  

Monthly DMRs; 
Annual Report 

Monitor Only; Aquatic 
Biota  

NPDES/SDS; 
Water 
Appropriation 

PM-13 / 
SW005 

SW005 Embarrass River 

Monitor Embarrass River downstream of the Tailings Basin 
to assess changes from background conditions at SW008 
after the performance of the FTB Seepage Containment 
System and stream augmentation. Only sulfate will be 
monitored after the FTB Seepage Containment System is 
in place. 

Sulfate; Continuous Flow 
Monitoring 

Monthly Water Quality; 
Continuous Flow 
Monitoring; Year-round 

Monthly DMRs; 
Annual Report 

Monitor Only; 
Streamflow  

NPDES/SDS; 
Water 
Appropriation 

TC-1a SW006 Trimble Creek 

Monitor Trimble Creek downstream of stream 
augmentation and the FTB Seepage Containment System. 
Only sulfate will be monitored after the FTB Seepage 
Containment System is in place.  

Sulfate 
Monthly Water Quality; 
Year-round 

Monthly DMRs; 
Annual Report 

Monitor Only NPDES/SDS 

MLC-1 SW007 
Unnamed (Mud 
Lake) Creek 

Monitor Unnamed (Mud Lake) Creek downstream of the 
swale and the FTB Seepage Containment System. Only 
sulfate will be monitored after the FTB Seepage 
Containment System is in place.  

Sulfate 
Monthly Water Quality; 
Year-round 

Monthly DMRs; 
Annual Report 

Monitor Only NPDES/SDS 

Streamflow  

(New Station) SW041 Embarrass River Monitor Embarrass River upstream of the Plant Site. 
Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Streamflow  
Water 
Appropriation 

(New Station) SW042 
Unnamed (Mud 
Lake) Creek 

Monitor Unnamed (Mud Lake) Creek.  
Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Streamflow  
Water 
Appropriation 

(New Station) SW043 Embarrass River 
Monitor Embarrass River downstream of the Plant Site. 
This is the location of the historical USGS gage 04017000. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Streamflow  
Water 
Appropriation 

(New Station) SW044 Second Creek Monitor Second Creek. 
Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Streamflow  
Water 
Appropriation 



 

 

Existing 
Station ID 

Proposed 
Station ID 

Water Body Description Parameter Group(s) Frequency Reporting Monitoring Type Permit(s) 

(New Station) SW045 Trimble Creek Monitor Trimble Creek in a channelized location. 
Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Streamflow  
Water 
Appropriation 

(New Station) SW046 Bear Creek Monitor Bear Creek in a channelized location. 
Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Streamflow  
Water 
Appropriation 

Aquatic Biota  

(New Station) SW009 Bear Creek 
Monitor Bear Creek as an off-site reference point that is not 
affected by the Project. 

Aquatic Biota Survey 

Annual 
Macroinvertebrate 
Survey; Periodic Fish 
Survey 

Annual Report Aquatic Biota  
Water 
Appropriation 

(New Station) SW048 
Unnamed (Mud 
Lake) Creek 

Monitor Unnamed (Mud Lake) Creek in a channelized 
location, downstream of the drainage swale. 

Aquatic Biota Survey 

Annual 
Macroinvertebrate 
Survey; Periodic Fish 
Survey 

Annual Report Aquatic Biota  
Water 
Appropriation 

(New Station) SW049 Trimble Creek 
Monitor Trimble Creek in a channelized location, 
downstream of surface water discharge. 

Aquatic Biota Survey 

Annual 
Macroinvertebrate 
Survey; Periodic Fish 
Survey 

Annual Report Aquatic Biota  
Water 
Appropriation 

 

 

  



 

 

Large Table 18 Plant Site Proposed Surface Water Discharge Monitoring 

Existing 
Station ID 

Proposed 
Station ID 

Water Body Description 
Parameter 
Group(s) 

Frequency Reporting Monitoring Type Permit(s) 

Surface Water Discharge Monitoring 

(New Station) SD001 WWTS Discharge 
Monitor Waste Water Treatment System (WWTS) discharge to the 
three streams (Unnamed Creek, Trimble Creek, Second Creek) for 
stream augmentation. Monitoring point is at WWTS. 

Plant Site Surface 
Water Outfall 
Parameter List 

Weekly 24-hour 
Composite; Year-
round 

Monthly 
Discharge 
Monitoring 
Reports (DMRs); 
Annual Report 

Surface Water Discharge NPDES/SDS 

(New Station) SD002 
Headwater Wetlands 
of Unnamed Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Unnamed Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD003 
Headwater Wetlands 
of Unnamed Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Unnamed Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD004 
Headwater Wetlands 
of Trimble Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Trimble Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD005 
Headwater Wetlands 
of Trimble Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Trimble Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD006 
Headwater Wetlands 
of Trimble Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Trimble Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD007 
Headwater Wetlands 
of Trimble Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Trimble Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD008 
Headwater Wetlands 
of Trimble Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Trimble Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD009 
Headwater Wetlands 
of Trimble Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Trimble Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

(New Station) SD010 
Headwater Wetlands 
of Trimble Creek 

Monitor discharge of treated effluent from the WWTS to the headwater 
wetlands of Trimble Creek for stream augmentation. Monitor 
associated WWTS discharge flow at the WWTS or applicable splitter 
structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 



 

 

Existing 
Station ID 

Proposed 
Station ID 

Water Body Description 
Parameter 
Group(s) 

Frequency Reporting Monitoring Type Permit(s) 

(New Station) SD011 Second Creek 
Monitor discharge of treated effluent from WWTS to Second Creek for 
stream augmentation. Monitor associated WWTS discharge flow at the 
WWTS or applicable splitter structure. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Monthly DMRs; 
Annual Report 

Surface Water Discharge; 
Augmentation Flow 

NPDES/SDS; 
Water 
Appropriation 

Augmentation Flow 

(New Station) SW050 
Unnamed (Mud Lake) 
Creek 

Monitor flow from drainage swale to headwaters area of Unnamed 
(Mud Lake) Creek. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-
round 

Annual Report Augmentation Flow 
Water 
Appropriation 

 

 

  



 

 

Large Table 19 Plant Site Proposed Benchmark Stormwater Monitoring 

Existing 
Station ID 

Proposed 
Station ID 

Water 
Body 

Description Parameter Group(s) Frequency Reporting Monitoring Type Permit(s) 

Benchmark Stormwater Monitoring 

(New Station) BML01 
Second 
Creek 

Monitor industrial stormwater discharge from the western portion of 
the Plant Site to show compliance with benchmark monitoring 
requirements. 

Plant Site Benchmark 
Stormwater Parameter List 

Quarterly during 
Storm Event; Year-
round 

Quarterly Stormwater 
Discharge Monitoring Reports 
(DMRs); Annual Report 

Benchmark 
Stormwater 

NPDES/SDS 

(New Station) BML02 
Second 
Creek 

Monitor industrial stormwater discharge from the east-central portion 
of the Plant Site to show compliance with benchmark monitoring 
requirements. 

Plant Site Benchmark 
Stormwater Parameter List 

Quarterly during 
Storm Event; Year-
round 

Quarterly Stormwater DMRs; 
Annual Report 

Benchmark 
Stormwater 

NPDES/SDS 

(New Station) BML03 
Second 
Creek 

Monitor industrial stormwater discharge from the east-central portion 
of the Plant Site to show compliance with benchmark monitoring 
requirements. 

Plant Site Benchmark 
Stormwater Parameter List 

Quarterly during 
Storm Event; Year-
round 

Quarterly Stormwater DMRs; 
Annual Report 

Benchmark 
Stormwater 

NPDES/SDS 

 

 

  



 

 

Large Table 20 Plant Site Proposed Internal Waste Stream Monitoring 

Existing 
Station ID 

Proposed 
Station ID 

Internal 
Stream 

Description Parameter Group(s) Frequency Reporting Monitoring Type Permit(s) 

Monitor Only  

(New Station) WS001 FTB Pond 
Monitor waste stream into Flotation Tailings Basin 
(FTB) Pond (sampled at pond intake). 

Internal Waste Stream 
Parameter List 

Monthly; Year-round 
Monthly Discharge 
Monitoring Reports 
(DMRs); Annual Report 

Monitor Only NPDES/SDS 

(New Station) WS002 
FTB Seepage 
Containment 
System 

Monitor waste stream from FTB Seepage 
Containment System (sampled at the Waste Water 
Treatment System (WWTS) intake). 

Internal Waste Stream 
Parameter List 

Monthly; Year-round 
Monthly DMRs; Annual 
Report 

Monitor Only NPDES/SDS 

(New Station) WS003 

FTB South 
Seepage 
Management 
System; 
Second Creek 

Monitor waste stream from FTB South Seepage 
Management System (sampled at the WWTS 
intake). Monitor amount of seepage extracted from 
Second Creek watershed. 

Internal Waste Stream 
Parameter List; 
Continuous Flow 
Monitoring 

Monthly Water Quality; 
Continuous Flow 
Monitoring; Year-round 

Monthly DMRs; Annual 
Report 

Monitor Only; Seepage 
Flow  

NPDES/SDS; Water 
Appropriation 

(New Station) WS004 HRF Pond 
Monitor waste stream in Hydrometallurgical 
Residue Facility (HRF) Pond (sampled at pond 
intake). 

Internal Waste Stream 
Parameter List; 
Continuous Flow 
Monitoring; Water Levels 

Monthly Water Quality; 
Continuous Flow 
Monitoring; Daily Water 
Level; Year-round 

Monthly DMRs; Annual 
Report 

Monitor Only; Water 
Appropriation Source 

NPDES/SDS; Water 
Appropriation 

(New Station) WS005 HRF Leachate 
Monitor waste stream from HRF Leakage 
Collection System (underliner leakage). 

Internal Waste Stream 
Parameter List 

Monthly; Year-round 
Monthly DMRs; Annual 
Report 

Monitor Only NPDES/SDS 

(New Station) WS006 
Unnamed (Mud 
Lake) Creek 

Monitor amount of seepage extracted from 
Unnamed (Mud Lake) Creek watershed. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Seepage Flow  Water Appropriation 

(New Station) WS007 Trimble Creek 
Monitor amount of seepage extracted from Trimble 
Creek watershed. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Seepage Flow  Water Appropriation 

(New Station) WS008 
Unnamed 
Creek 

Monitor amount of seepage extracted from 
Unnamed Creek watershed. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Seepage Flow  Water Appropriation 

(New Station) WS009 

Sewage 
Treatment 
Stabilization 
Ponds 

Monitor waste stream from the southeast corner of 
the Sewage Treatment Stabilization Ponds. 

Internal Waste Stream 
Parameter List; 
Continuous Flow 
Monitoring; Water Level 

Monthly Water Quality; 
Continuous Flow 
Monitoring during 
discharge periods; Daily 
Water Level; Ice-free 
Conditions 

Monthly DMRs; Annual 
Report 

Monitor Only; Water 
Appropriation Source 

NPDES/SDS; Water 
Appropriation 

(New Station) WS010 FTB Cell 1E Monitor pond water level in FTB Cell 1E. Water Level 
Daily Water Level; Ice-
free Conditions 

Monthly DMRs; Annual 
Report 

Water Appropriation 
Source 

Water Appropriation 

(New Station) WS011 FTB Cell 2E Monitor pond water level in FTB Cell 2E. Water Level 
Daily Water Level; Ice-
free Conditions 

Monthly DMRs; Annual 
Report 

Water Appropriation 
Source 

Water Appropriation 

(New Station) WS012 
Tailings Slurry 
Discharge 

Monitor tailings slurry discharge to FTB. 
Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 

(New Station) WS013 
FTB to 
Beneficiation 
Plant 

Monitor total pumping from FTB to the 
Beneficiation Plant. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 

(New Station) WS014 
FTB Seepage 
Capture 
Systems 

Monitor flow from the FTB Seepage Capture 
Systems to the FTB Pond. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 



 

 

Existing 
Station ID 

Proposed 
Station ID 

Internal 
Stream 

Description Parameter Group(s) Frequency Reporting Monitoring Type Permit(s) 

(New Station) WS015 
FTB Seepage 
Capture 
Systems 

Monitor waste stream into the WWTS, which 
includes the combined influent from FTB Seepage 
Containment System and FTB South Seepage 
Management System. 

WWTS Influent Parameter 
List; Continuous Flow 
Monitoring 

Weekly 24-hour Water 
Quality Composite; 
Continuous Flow 
Monitoring; Year-round 

Monthly DMRs; Annual 
Report 

Monitor Only; Internal 
Flow 

NPDES/SDS; Water 
Appropriation 

(New Station) WS016 HRF Pond Monitor pond water level in HRF Pond. Water Level Daily Water Level; Ice-
free Conditions 

Monthly DMRs; Annual 
Report 

Water Appropriation 
Source 

Water Appropriation 

(New Station) WS031 Plant Reservoir 
Monitor precipitation collected in the Plant 
Reservoir. 

Water Level 
Daily Water Level; ice 
free conditions 

Annual Report 
Water Appropriation 
Source 

Water Appropriation 

(New Station) WS051 WWTS Basin Monitor precipitation collected in the WWTS Basin Water Level 
Daily Water Level; ice 
free conditions 

Annual Report 
Water Appropriation 
Source 

Water Appropriation 

(New Station) WS061 
WWTS to FTB 
Pond 

Monitor total pumping from the WWTS to the FTB 
Pond. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report 
Internal Flow 

Water Appropriation 

(New Station) WS062 
WWTS to East 
Pit 

Monitor flow from the WWTS to the East Pit during 
East Pit flushing. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report 
Internal Flow 

Water Appropriation 

(New Station) WS063 
WWTS to West 
Pit 

Monitor flow from the WWTS to the West Pit during 
West Pit flooding. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report 
Internal Flow 

Water Appropriation 

(New Station) WS071 
WWTS 
Backwash and 
Cleaning Water 

Monitor waste stream from WWTS, consisting of 
backwash from the Greensand Filter and CIP 
waste from the primary and secondary 
membranes. 

WWTS Backwash and 
Cleaning Water Parameter 
List; Continuous Flow 
Monitoring 

Weekly 24-hour Water 
Quality Composite; 
Continuous Flow 
Monitoring; Year-round 

Monthly DMRs; Annual 
Report 

Monitor Only NPDES/SDS 

(New Station) WS072 

Mine Water 
Chemical 
Precipitation 
Treatment 
Train 

Monitor effluent from the mine water chemical 
precipitation treatment train. 

WWTS Internal Waste 
Stream Parameter List; 
Continuous Flow 
Monitoring 

Monthly Water Quality; 
Continuous Flow 
Monitoring; Year-round 

Monthly DMRs; Annual 
Report 

Monitor Only NPDES/SDS 

(New Station) WS073 

Mine Water 
Membrane 
Filtration 
Treatment 
Train 

Monitor effluent from the mine water membrane 
filtration treatment train to the FTB Pond. 

WWTS Internal Waste 
Stream Parameter List; 
Continuous Flow 
Monitoring 

Monthly Water Quality; 
Continuous Flow 
Monitoring; Year-round 

Monthly DMRs; Annual 
Report 

Monitor Only NPDES/SDS 

(New Station) 

WS074 

Tailings Basin 
Seepage 
Treatment 
Train 

Monitor blended effluents from the reverse osmosis 
and nanofiltration membranes of the tailings basin 
seepage treatment train, upstream of discharge 
stabilization. 

Sulfate and Copper Weekly; Year-round 
Monthly DMRs; Annual 
Report 

Internal Performance 
Monitoring 

NPDES/SDS 

(New Station) 
WS081 

Plant Reservoir Monitor flow from Plant Reservoir to Beneficiation 
Plant. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 

(New Station) 
WS082 

Plant Reservoir Monitor flow from Plant Reservoir to 
Hydrometallurgical Plant. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 

(New Station) 
WS083 

Plant Reservoir Monitor flow from Plant Reservoir to FTB Pond. Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 

(New Station) 
WS084 

Plant Reservoir Monitor flow from Plant Reservoir to Potable Water 
Treatment Plant. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 

(New Station) 
WS085 

Plant Reservoir Monitor flow from Plant Reservoir to Fire Water 
Systems. 

Flow monitoring  When usage occurs Annual Report Internal Flow Water Appropriation 



 

 

Existing 
Station ID 

Proposed 
Station ID 

Internal 
Stream 

Description Parameter Group(s) Frequency Reporting Monitoring Type Permit(s) 

(New Station) 
WS086 

Plant Reservoir Monitor flow from Plant Reservoir to air emission 
scrubber system. 

Continuous Flow 
Monitoring 

Continuous Flow 
Monitoring; Year-round 

Annual Report Internal Flow Water Appropriation 

(New Station) 
WS087 

Plant Reservoir Monitor flow from Plant Reservoir to miscellaneous 
water needs. 

Flow monitoring  
When usage occurs Annual Report Internal Flow Water Appropriation 

(New Station) 
WS088 

Plant Reservoir Monitor flow from Plant Reservoir to truck fill 
stations. 

Flow monitoring  
When usage occurs Annual Report Internal Flow Water Appropriation 

(New Station) SW047 Colby Lake Monitor the flow from Colby Lake. 
Continuous Flow 
Monitoring 

Continuous flow 
monitoring; Year-round 

Annual Report 
Water Appropriation 
Source 

Water Appropriation 

 



 

 

Large Table 21 Plant Site Proposed Parameter List 

List Name Parameters 

 Plant Site Groundwater Quality Surficial Aquifer Parameter List -Alkalinity 
-Aluminum 
-Arsenic 
-Barium 
-Chloride 
-Chromium  
-Copper  
-Fluoride  

-Hardness 
-Lead 
-Manganese 
-pH 
-Specific Conductance 
-Sulfate 
-Total Dissolved Solids (TDS) 
-Zinc 

Plant Site Groundwater Quality Bedrock Parameter List -Alkalinity 
-Aluminum 
-Arsenic  
-Barium  
-Boron  
-Cadmium  
-Chloride 
-Chromium  
-Cobalt  
-Copper 
-Fluoride  

-Hardness 
-Lead 
-Manganese  
-Nickel  
-pH 
-Phosphorus 
-Specific Conductance 
-Sulfate 
-TDS 
-Thallium  
-Zinc  

Plant Site Surface Water Quality Parameter List -Alkalinity 
-Aluminum 
-Antimony  
-Arsenic 
-Cadmium  
-Chloride 
-Cobalt  
-Copper  
-Hardness 
-Lead 

-Mercury  
-Nickel 
-pH 
-Specific Conductance 
-Sulfate 
-TDS 
-Total Suspended Solids (TSS) 
-Temperature 
-Zinc  

Surface Water Discharge Parameter List Metals/Inorganics 
-Aluminum 
-Antimony 
-Arsenic 
-Barium 
-Beryllium 
-Boron 
-Cadmium 
-Chromium 
-Cobalt 
-Iron 
-Lead 
-Magnesium 
-Manganese 
-Mercury 
-Molybdenum 
-Nickel 
-Selenium 
-Silver 
-Strontium 
-Thallium 
-Tin 
-Vanadium 
-Zinc 

General Parameters 
-Chloride  
-Fluoride 
-Hardness  
-Dissolved Oxygen 
-pH 
-TSS 
-Sodium (%) 
 
Other 
-WET testing 

Plant Site Benchmark Stormwater Monitoring Parameter List 
(Industrial Stormwater Requirements for Sub-Sector G1) 

-COD 
-Nitrite plus Nitrate-Nitrogen 

-TSS 

Internal Waste Stream Parameter List -Arsenic  
-Cadmium  
-Copper  
-Lead  

-Mercury  
-pH 
-TSS 
-Zinc  

Waste Water Treatment System (WWTS) Influent Parameter List Metals/Inorganics 
-Aluminum 
-Antimony 
-Arsenic 
-Barium 
-Beryllium 
-Boron 
-Cadmium 
-Chromium 
-Cobalt 
-Copper 
-Iron 
-Lead 
-Magnesium 
-Manganese 
-Mercury 
-Molybdenum 
-Nickel 
-Selenium 
-Silver 
-Strontium 
-Thallium 
-Tin 
-Vanadium 
-Zinc 

General Parameters 
-Chloride  
-Fluoride 
-Hardness  
-Dissolved Oxygen 
-pH 
-TSS 
-Sodium (%) 
-Sulfate  



 

 

List Name Parameters 

Plant Site WWTS Backwash and Cleaning Water Parameter List -Phosphorus 
-COD 

-Sodium 

WWTS Internal Waste Stream Parameter List Metals/Inorganics 

-Aluminum 

-Antimony 

-Arsenic 

-Barium 

-Beryllium 

-Boron 

-Cadmium 

-Chromium 

-Cobalt 

-Copper 

-Iron 

-Lead 

-Manganese 

-Nickel 

-Selenium 

-Silver 

-Thallium 

-Zinc 

General Parameters 

-Chloride 

-Fluoride 

-Hardness  

-Sodium (%) 

-Sulfate 
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Attachment A WWTS Terminology Changes  

Some terminology associated with the WWTS has changed since the FEIS. Changes are 

associated with the relocation of the mine water treatment trains that were previously at the 

Mine Site WWTF to the Plant Site WWTS, and the relocation of the Mine Site equalization 

basins to south of Dunka Road. To aid review of documents prepared for the FEIS which are 

referenced in this plan, the following table explains WWTS terminology changes.  

Former name New name 

Waste Water Treatment Plant (WWTP) and 
Waste Water Treatment Facility (WWTF) 

Waste Water Treatment System (WWTS)[1] 

Treated Water Pipeline As a whole: 

 Mine to Plant Pipelines (MPP)  

Three individual pipes: 

 Construction Mine Water Pipeline 

 Low Concentration Mine Water Pipeline 

 High Concentration Mine Water Pipeline 

Construction Mine Water Basin Construction Mine Water Basin  

West Equalization Basin High Concentration Equalization Basin (HCEQ Basin) 

East Equalization Basin 1 Low Concentration Equalization Basin 1 (LCEQ Basin 
1) 

East Equalization Basin 2 Low Concentration Equalization Basin 2 (LCEQ Basin 
2) 

WWTP effluent (discharged to receiving 
waters) 

WWTS discharge 

WWTF effluent (sent to the FTB via the Central 
Pumping Station) 

Treated mine water[2] (WWTS stream pumped to the 
FTB) 

Treated mine water[3] Treated mine water[2]  

Central Pumping Station Central Pumping Station 

-- Equalization Basin Area[4] 

Splitter Structure This structure will be integrated into the Central 
Pumping Station. 

Central Pumping Station or “CPS” Pond This pond no longer exists. 

1. The two sets of treatment trains that were previously at two locations will now be housed under one roof at the Plant 
Site. 

2. Formerly “treated mine water”, which included WWTF effluent, OSLA runoff, and construction mine water. With 
reconfiguration, that mixture no longer exists, and the “treated mine water” consists of effluent from the chemical 
precipitation and membrane filtration portion of the WWTS. 

3. “Treated mine water” formerly included WWTF effluent, OSLA runoff, and construction mine water. With 
reconfiguration, that mixture no longer exists, but these flows still report to the FTB. 

4. New term describing pond area south of Dunka Road 
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