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Acronyms or Abbreviation

List of Acronyms and Abbreviations

Description

BMP Best Management Practice

NPDES National Pollutant Discharge Elimination System

SDS State Disposal System

SWPPP Stormwater Pollution Prevention Plan

TWP Treated Water Pipeline

WWTF Waste Water Treatment Facility
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Control Agency

520 Lafayatie Road for Industrial Wastewater

St.Paul, MN 55155-4194 .
R NPDES/SDS Permit Program
National Pollutant Discharge Elimination System (NPDES)/
State Disposal System (SDS)

ey Linnesat Foution Permit Application Checklist

Doc Type: Permit Application

Industrial Process Wastewater is wastewater which, during the manufacturing or MPCA use only

processing, comes into direct contact with, or is left over from production of a raw material,
intermediate product, finished product, byproduct or waste product.

Permit Number
This checklist is intended to help permit applicants determine the correct forms to submit as part of a
complete permit application package. The Minnesota Pollution Control Agency (MPCA) will review the

application materials for completeness and notify the applicant within 30 business days of receipt Date Received
whether the application is incomplete or complete enough for processing. (MM/DDIYYYY)

Print or type application: Before submitting an application, make a photocopy of this form and all other application materials for
your records. The MPCA will review the application for completeness and provide an official response to the permittees within 30
days of receipt of all necessary application materials.

Permit application assembly: To expedite the processing and review of your application, put this form and any other applicable
permit application checklists for other waste types at the beginning of your submittal package. Please place all other application
forms in order as listed on the back of this form. Do not place forms and checklists in an appendix as this makes it difficult and time
consuming for staff to locate them.

Completeness instructions: The MPCA will not process an application without properly completed forms. All sections of
required forms must be completed. If portions do not apply to this facility, please indicate using “n/a” or explain why it doesn’t
apply. For permit reissuance, all forms information must also be completed in full even if the information requested is not changing
from the existing permit. This allows the MPCA to quickly verify that the existing information is correct.

Facility name: NorthMet Transportation and Utility Corridors Permit No.. MN TBD

Reason for Application (check all that apply): [X] New permit ] Permit Modification [] Permit Reissuance

[] Resubmittal of an application determined to be incomplete.
(Include copies of all returned forms with a resubmittal.)

Does this action include construction activities: [X] Construction is proposed as part of the permit action.
[1 No construction is proposed as part of this permit action.

Form Submittal

Submit two (2) complete copies of the permit application package. At least one (1) copy must be a hard copy. The other may be an
electronic copy. The completed form is to be returned to:

Attn: Fiscal Services — 6™ floor
Minnesota Pollution Control Agency
520 Lafayette Road North

St. Paul, MN 55155-4194

Assistance

If you have any questions regarding the selection of the proper forms or how to complete the required information, contact the
MPCA staff assigned to your facility. Staff is assigned by regions and a director of regional staff can be located at:
http://www.pca.state.mn.us/index.php/about-mpca/mpca-overview/agency-structure/mpca-offices/mpca-offices.html

You may also contact the MPCA at:
° In Metro Area 651-296-6300
e  Qutside Metro Area: 800-657-3864

e E-mail to: askpca@state.mn.us.
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Application Forms Selection (Check all boxes that apply and include the completed form with the submittal.)

Listed below are application forms and required submittals that may be required for a typical industrial For MP?A
wastewater treatment facility application. All required forms must be completed in-full and included with the use only
submittal. The MPCA cannot process an application that does not include all of the required application forms. - ) °
All forms, instructions, and additional information can be found on the MPCA website at e 2=
http://www.pca.state.mn.us/enzq915. s E g
Check all boxes that apply. Include a copy of all completed application forms with the submittal. 2 = 8
Required for all water quality permits For T ttal E Refer to Vol | of this P + Applicati
. or Transmittal Form: Refer to Volume | of this Permi ication.
X Transmittal Form (wg-wwprm7-03) bP O g O
http://www.pca.state.mn.us/index.php/view-document.html?gid=6275
X] Application Fee as specified on the Transmittal Form O /g ig
X Certification Signature as specified on Transmittal Form O gg

Required for all new permits and modifications with a change in design flow

] MPCA Design Flow and Loading Determination Guidelines for Wastewater Treatment Facilities, O g
Table 2, Worksheet (wg-wwtp#5.20)
http://www.pca.state.mn.us/index.php/view-document.html?gid=13505

Major NPDES facilities and/or Categorical NPDES facilities
[ U.S. Environmental Protection Agency (EPA) Application Form 1 (10 pages of instructions, 16 pages total) | [1 | OO | O
http://www.pca.state.mn.us/index.php/view-document.html|?gid=7024

] EPA Application Form 2C (5 pages of instructions, 25 pages total) O /g ig
http://www.pca.state.mn.us/index.php/view-document.html?gid=7025

Discharge to surface water (for major and minor facilities)

] Industrial Surface Water Discharge of Process Wastewater Application (wg-wwprm7-20) O g g
http://www.pca.state.mn.us/index.php/view-document.html?gid=7027

Non-contact cooling water

[ Industrial Non-Contact Cooling Water Application (wg-wwprm7-28) O g
http://www.pca.state.mn.us/index.php/view-document.htm|?gid=7043

Discharge to land

[ Industrial Land Discharge of Process Wastewater (wg-wwprm7-21) O g O
http://www.pca.state.mn.us/index.php/view-document.html?gid=7029
[ Industrial Land Application of Industrial By-products Application (wg-wwprm7-27) O /g ig

Discharge to municipal wastewater treatment facility

[ Industrial Pretreatment Discharge to a Municipal Wastewater Treatment Facility Application O g
(wg-wwprm7-23) http://www.pca.state.mn.us/index.php/view-document.html?gid=7033

Treatment facilities using stabilization ponds

[1 Municipal and Industrial Pond Attachment (wg-wwprm7-11) O g
http://www.pca.state.mn.us/index.php/view-document.html?gid=7002

Stormwater management for wastewater treatment permit holders
X Industrial Stormwater Multi-Sector NPDES/SDS Permit Application (wg-wwprm7-60a) O g d
http://www.pca.state.mn.us/index.php/view-document.html|?gid=19364

Instructions for Industrial Stormwater Permit Application Attachment to NPDES/SDS permit
(wg-wwprm7-60b) http://www.pca.state.mn.us/index.php/view-document.htm|?gid=19368

Additional attachments

[] Additional Station Location Attachment (wg-wwprm7-49)
http://www.pca.state.mn.us/index.php/view-document.html?gid=7049

X Additional Chemical Additives Attachment (wg-wwprm7-48) ]
http://www.pca.state.mn.us/index.php/view-document.html?gid=7051

O
O
O

O
O

Supplemental information (This information may be information required on one, or more of the forms listed
above, such as a map. A single map that provides all the information required from multiple forms may be
acceptable. A separate copy of each form is not required.)
X] Topographic map. O g
X A schematic drawing or treatment process flow diagram showing all treatment components, direction of O g O
flow, compliance monitoring station locations, and discharge locations.
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X List any additional documents, reports, plans, or attachments included as part of the application package. O g
(Common types of supplemental information may include maps, process flow diagrams, facility plans,
engineering reports, plans and specifications. technical checklists and other reports related to the facility or
proposed project.)

Refer to Volume VII Table of Contents

Other waste types Some facilities may also include other waste types that are not covered by this checklist.
Facilities with multiple types of wastes should review the other permit application checklists to determine if
additional forms and attachments may be required.

[1 Permit Application Checklist for Municipal/Domestic Wastewater (wg-wwprm7-04a)
[1 Permit Application Checklist for Miscellaneous Waste Types (wg-wwprm7-04c)
[ 1 Permit Application Checklist for Water Treatment (wg-wwprm7-04d)

OO
H[Nn
H[Nn
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Minnesota Pollution

Control Agency

520 Lafayette Road North
St.Paul, MN 55155-4194

Individual Industrial Stormwater Multi-
Sector NPDES/SDS Permit Application

NPDES/SDS Wastewater Permit Program

Doc Type: Permit Application

Purpose: In addition to point source discharges, the National Pollutant Discharge Elimination System (NPDES)/State Disposal
System (SDS) Permit Program regulates industrial stormwater (ISW) discharges to surface waters and land. This application
applies to municipal and privately owned facilities which have Narrative Activities or a Primary Standard Industrial Classification
(SIC) code listed in the Individual Industrial Stormwater Multi-Sector Permit Application Instructions and is requesting to incorporate
their ISW permit requirements into their individual NPDES/SDS Permit. Please refer to the Individual Industrial Stormwater Multi-
Sector Permit Application Instructions on the Minnesota Pollution Control Agency (MPCA) website at
http://www.pca.state.mn.us/enzq915 detailed instructions.

Instructions: Complete the application by typing or printing in black ink. Attach additional sheets as necessary. Review the
attachment and ensure all requested items are submitted with this attachment. Please make a copy for your records. Refer to the
Transmittal Form for mailing instructions. For more information, please contact the Minnesota Pollution Control Agency (MPCA) at:
In Metro Area: 651-296-6300 or Outside Metro Area: 800-657-3864.

Permittee name: Poly Met Mining, Inc. NPDES/SDS permit number: MN TBD

1. Do you currently have coverage under the Industrial Stormwater Multi-Sector General Permit or have
certified for No Exposure?

[ Yes

X No If yes, please provide your permit ID: ~ MNR If no, skip to 2.

Would you like to terminate your coverage under the Industrial Stormwater Multi-Sector General Permit and incorporate your
permit requirements into your individual NPDES/SDS permit? []Yes []No

If no, stop here. You are responsible for maintaining compliance with the requirements of the Industrial

Stormwater Multi-Sector General Permit.

2. Select all applicable Narrative Activities from the list below. If none are applicable, skip to 3.

Check if
Subsector | Subsector description applicable

A4 Timber products: discharges from wet decking storage areas O
C1 Runoff from phosphate fertilizer manufacturing facilities that comes into contact with any raw materials, ]

finished product, by-products, or waste products
D1 Runoff from asphalt paving and roofing material areas O
D2 Discharges from production of asphalt emulsions areas ]
E2 Runoff from concrete and gypsum product manufacturing areas O
E3 Cement manufacturing facility, material storage runoff ]
J1 Runoff from sand and gravel mining areas O
J2 Runoff from dimension, crushed stone, and nonmetallic mineral mining areas I
J4 Mine dewatering discharges at construction: sand and gravel, or industrial sand mining facilities O
K1 Hazardous waste treatment/storage/disposal facility for discharges not subject to effluent limitations in ]

40 CFR pt. 445, subp. A
K2 Hazardous waste treatment/storage/disposal facility for discharges subject to effluent limitations in 40 [

CFR pt. 445, subp. A
L1 Municipal solid waste landfill areas closed in accordance with 40 CFR 258.60 ]
L2 Open or closed non-hazardous waste landfill and land application site not discharging to surface water O
L3 Landfill that discharges to surface waters stormwater that has directly contacted solid waste ]
01 Coal fired and oil fired steam electric generating facility O
02 Nuclear, natural gas fired, and any other fuel source used for steam electric generation ]
03 Runoff from coal storage piles at steam electric generating facility O
T1 Treatment works with design flow of one million gallons per day or more or are required to have an ]

approved pretreatment program under 40 CFR pt. 403

3. What is your facility’s primary SIC code? 1021 (Active Metal Mining Facilities - Copper Ores)

(See the instructions for the definition of “primary” SIC Code.)

If your primary SIC code or Narrative Activity is not listed within the instructions, Stop here.

An application is not required; keep this document for your records.
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4. List up to five additional authorized SIC codes from the instructions, if applicable:
1099 1041 4011 4212

5. If you listed SIC codes 2869, 4512, 4513, 4522, or 4581 in 3 or 4, list the corresponding subsector:
(Examples: 2869-C7 or 4581-S2)

Not Applicable

6. What is the acreage of your /ndustrial Activities?
Round to one decimal place (ex: 10.4): 37.6

7. Briefly describe the industrial activities performed at this facility:

Industrial activities along the Transportation and Utility Corridors will include transport of ore and other materials via railroad
and vehicle traffic on Dunka Road.

8. No Exposure. Are any of the following materials or activities exposed to precipitation, now or in the foreseeable future?
These questions are for your entire facility. (See instructions for examples.)

A. Using, storing or cleaning industrial machinery or equipment, and areas where residuals from using,
. - . - . . [OdYes X No
storing or cleaning industrial machinery or equipment remain and are exposed to stormwater
B. Materials or residuals on the ground or in stormwater inlets from spills or leaks [dYes X No
C. Materials or products from past industrial activity X Yes [ No
D. Material handling equipment (except adequately maintained vehicles) [dYes X No
E. Materials or products during loading or unloading or transporting activities Xl Yes [ No
F. Materials or products stored outdoors (except final products intended for outside use, such as new
. ; [OdYes X No
cars, where exposure to stormwater does not result in the discharge of pollutants)
G. Materials contained in open, deteriorated or leaking storage drums, barrels, tanks and similar containers [dYes X No
H. Materials or products handled or stored on roads or railways owned or maintained by the discharger O ves X No
. Waste materials (except waste in covered, non-leaking containers like a covered dumpster) [dYes X No
J. Application or disposal of process wastewater, unless otherwise permitted (If currently unpermitted, [0Yes X No
obtain NPDES/SDS permit coverage or authorization from your local Wastewater Treatment Facility)
K. Particulate matter or visible deposits of residuals from roof stacks and/or vents not otherwise regulated
. ; . - . . [dYes X No
(i.e., under an air quality control permit) and evident in the stormwater outflow

If you checked “yes” to any question(s) A-K, you are not eligible for the No Exposure exclusion. Go to 10.

If you checked “no” to all of the questions in A-K, you qualify for the No Exposure exclusion.
Go to 9, sign, and submit form as part of the entire permit application packet to the MPCA.

9. No Exposure Owner and Operator Certification

| certify under penalty of law that | have read and understand the eligibility requirements for claiming a condition of “no exposure”
and obtaining an exclusion from NPDES/SDS stormwater permitting; and that there are no discharges of storm water
contaminated by exposure to industrial activities or materials from the industrial facility identified in this document.

I understand that | am obligated to submit a no exposure certification form once every five years to the NPDES/SDS permitting
authority and, if requested, to the operator of the local Municipal Separate Storm Sewer Systems (MS4) into which this facility
discharges.

I understand that | must allow the NPDES/SDS permitting authority, or MS4 operator where the discharge is into the local MS4, to
perform inspections to confirm the condition of no exposure and to make such inspection reports publicly available upon request.

| understand that | must obtain coverage under an NPDES Permit prior to any point source discharge of storm water from the
facility. | certify under penalty of law that this document and all attachments were prepared under my direction or supervision in
accordance with a system designed to assure that qualified personnel properly gathered and evaluated the information submitted.

Based upon my inquiry of the person or persons who manage the system, or those persons directly involved in gathering the
information, the information submitted is to the best of my knowledge and belief true, accurate and complete.

| am aware there are significant penalties for submitting false information, including the possibility of fine and imprisonment for
knowing violations.
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(This certification is required by Federal Regulation 40 CFR 122.26(g)(4)(iv).)

Owner authorized signature:

Not Applicable Operator authorized signature:

(For No Exposure only) (not applying for No (For No Exposure only)
Exposure)

Owner (please print): Operator (if different):

Title: Title:

Signature: Signature:

Date (mm/dd/yyyy): Date(mm/dd/yyyy):

If you were unable to certify for the No Exposure exclusion, continue.

10.

11.

12.

Do industrial stormwater discharges flow from the facility to a regulated MS4?
[0 Yes XINo If Yes, name of Regulated MS4 Owner:

(Ex: St. Paul Municipal Stormwater)

List all surface waters that receive your industrial stormwater discharge.

Indicate below the name of surface water(s) and type of surface water (Fen, Ditch, Lake, Lake Trout Lake, Pond, River, Stream,
Trout Stream, or Wetland) that receive your industrial stormwater discharges. If you are unsure of your receiving waters, the
following website may be useful: http://viewer.nationalmap.gov/viewer/. Once you have found your location select the Hydro-NHD
button in the upper right hand corner.

Name of surface water Type of surface water
Wetlegs Creek Stream
Longnose Creek Stream
Wyman Creek Stream

Monitoring location information.

List all Benchmark and Effluent Monitoring Locations. A minimum of one monitoring location is required. These monitoring
locations apply to sheltered product/activity/waste storage areas as well. See instructions for clarification. Attach additional
sheets as necessary.

Describe the location of the List Subsector of Narrative Activities and/or
# | monitoring location Latitude Longitude SIC Codes for monitoring location
BML47 (Wetlegs Creek downstream of
1 | Transportation and Utility Corridors) 47.59039 -92.01926 4011, 4212
BML48 (Longnose Creek downstream
2 | of Transportation and Utility Corridors) | 47.58886 -92.03866 4011, 4212
BML49 (Wyman Creek downstream of
3 | Transportation and Utility Corridors) 47.58474 -92.06807 4011, 4212
4
5
6

www.pca.state.mn.us e«  651-296-6300 <  800-657-3864 e TTY 651-282-5332 or 800-657-3864 = Available in alternative formats
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Minnesota Pollution
Control Agency

520 Lafayette Road North
St.Paul, MN 55155-4194

Industrial Chemical Additives
Attachment

NPDES/SDS Permit Program

Doc Type: Permit Application

The National Pollutant Discharge Elimination System (NPDES)/State Disposal System (SDS) Permit Program regulates wastewater
discharges to land and surface waters. This is an attachment to the Industrial Applications for facilities with multiple chemical

additives.

Complete the attachment by typing or printing in black ink. Attach additional sheets as necessary. For more information, please
contact the Minnesota Pollution Control Agency (MPCA) at: In Metro Area: 651-296-6300 or Outside Metro Area: 800-657-3864.

Permittee name:

Poly Met Mining, Inc.

Permit number: MN TBD

Location of chemical Average Maximum
addition in process Amount/duration/frequency of addition rate of use |rate of use
(e.g., to raw water supply, | (i.e., continuous or slug dosing. If slug dosing give (weight or (weight or
) at greensand filter, before | amount/duration and frequency of addition; e.g., slug | volume per volume per
Chemical Purpose RO unit #2, etc.) dosing 13.5 gal/3hours, once every two weeks) day) day)
Magnesium
Chloride
Aqueous For average use: main roads will be sprayed
Solution twice per year and minor roads once per year 49,339 49,339
(Dustgard) gallons/day |gallons/day
Dust Haul roads and For maximum use: roads will be sprayed 3 (98,678 (148,017
(Primary) suppressant stockpiles, if needed times per year gallons/year) | gallons/year)
Aqueous
Amorphous
Polymer
Solution (BT- For average use: main roads will be sprayed
468) twice per year and minor roads once per year 49,339 49,339
gallons/day |gallons/day
(Potential Dust For maximum use: roads will be sprayed 3 (98,678 (148,017
Substitute) | suppressant Haul Roads times per year gallons/year) | gallons/year)
Roadsaver® For average use: main roads will be sprayed
-C twice per year and minor roads once per year 44,854 44,854
gallons/day |gallons/day
(Potential Dust For maximum use: roads will be sprayed 3 (89,707 (134,561
Substitute) | suppressant Haul roads times per year gallons/year) | gallons/year)
For average use: main roads will be sprayed
Roadsaver® twice per year and minor roads once per year 49,339 49,339
gallons/day |gallons/day
(Potential Dust For maximum use: roads will be sprayed 3 (98,678 (148,017
Substitute) | suppressant Haul roads times per year gallons/year) | gallons/year)
For average use: main roads will be sprayed
Durasoil twice per year and minor roads once per year 49,339 49,339
gallons/day |gallons/day
(Potential Dust For maximum use: roads will be sprayed 3 (98,678 (148,017
Substitute) | suppressant Haul roads times per year gallons/year) | gallons/year)
For average use: main roads will be sprayed
Gorilla-Snot twice per year and minor roads once per year 49,339 49,339
gallons/day |gallons/day
(Potential Dust For maximum use: roads will be sprayed 3 (98,678 (148,017
Substitute) | suppressant Haul roads times per year gallons/year) | gallons/year)
For average use: main roads will be sprayed
Soiltac twice per year and minor roads once per year 24,669 24,669
gallons/day |gallons/day
(Potential Dust For maximum use: roads will be sprayed 3 (49,339 (74,008
Substitute) | suppressant Haul roads times per year gallons/year) | gallons/year)
Coherex For average use: main roads will be sprayed gglll:;?w?s/day ggi%?\i/day
(Potential Dust twice per year and minor roads once per year (98,678 (148,017
Substitute) | suppressant Haul roads For maximum use: roads will be sprayed 3 gallons/year) | gallons/year)
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times per year

TBD, based
No average use planned. on
Calcium . recommend
Chloride For maximum use: used, as needed, based on ed
recommended application rates (if needed, this application
(Primary) De-icer Dunka Road, walkways | will be a winter application) NA rates

*Remember to attach the Material Safety Data Sheets, complete product labels and any other information on
chemical composition, aquatic toxicity, human health, and environmental fate for each chemical additive.

Please make a copy for your records.
Refer to the Transmittal Form for mailing instructions.

Chemicals listed as potential substitutes are not intended to be used at the average
and maximum rates of use unless the primary chemical additive is unavailable.
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1.0 Introduction

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

System (SDS) Permit Application for Poly Met Mining, Inc.'s (PolyMet) NorthMet Project (Project), focuses

on the Transportation and Utility Corridors. Refer to Section 2.0 of Volume I for discussion of the

permitting approach for this permit application as it applies to the Transportation and Utility Corridors.

Table 1-1 provides a high-level overview of the Transportation and Utility Corridors.

Table 1-1 Transportation and Utility Corridors Summary

Transportation and Utility Corridors Summary

To provide connections between the Project Mine Site and Plant Site for ore transport,
vehicle traffic, treated mine water conveyance, brine transport from the Waste Water
Treatment Plant (WWTP) to the Waste Water Treatment Facility (WWTF), and power

Purpose transmission, and to manage associated stormwater runoff in a manner that results in
compliance with applicable stormwater requirements and applicable water quality
standards at appropriate compliance points.

Location Between the Project Mine Site and Plant Site (Large Figure 1)

Facility description

Two Transportation and Utility Corridors that are each approximately 7 to 8 miles in
length:

e  The railroad corridor includes a private railroad that will transport ore from the
Mine Site to the Plant Site via the existing Cliffs Erie railroad and a new Rail
Connection Track.

e The Dunka Road and utility corridor includes an upgraded segment of the
existing private Dunka Road that will provide vehicle access between the Mine
Site and Plant Site; and a new Treated Water Pipeline (TWP) to convey water
between the Mine Site and Plant Site. This corridor also includes a 13.8 kilovolt
distribution line to the Mine Site feed by a new Minnesota Power electrical
substation.

Treated mine water
management and

No discharge. Treated mine water will be transported in the TWP along the Dunka Road
and utility corridor.

discharge

Stormwater Stormwater will be controlled by and discharged through a series of ditches and culverts.
management and Stormwater will be managed in a manner that reduces potential impacts to the Project,
discharge protects the environment, and maintains existing flow patterns to the extent practicable.

Estimated commission

Infrastructure is existing or will be upgraded or constructed during an estimated 18-24
month pre-operation construction phase prior to Mine Year 10

(1) Mine Year 1 is the year when blasting commences to access ore at the Mine Site.




This volume is organized in three sections:

Section 1.0 Provides an overview of the Transportation and Utility Corridors and provides the
water definitions specific to the volume.

Section 2.0 Describes water management and infrastructure along the Transportation and Utility
Corridors, including existing conditions, stormwater management and infrastructure,
adaptive management, chemical additives, and reclamation and long-term closure.

Section 3.0 Summarizes the proposed monitoring plan for the Transportation and Utility
Corridors.

In accordance with Minnesota Rules, part 6132.0200, the Transportation and Utility Corridors have been
designed “to control possible adverse environmental effects of nonferrous metallic mineral mining, to
preserve natural resources, and to encourage planning of future land utilization.” The design of the
Transportation and Utility Corridors includes systems for managing water in a manner that results in
compliance with applicable water quality standards at appropriate compliance points (Section 1.1 of
Reference (1)). The water management systems have been designed to achieve compliance based on
modeling of expected water quantity and quality; additionally, plans have been developed for adaptive
management (Section 6.5 of Reference (1)) and contingency mitigation (Section 6.6 of Reference (1)) as
deemed necessary to maintain compliance (refer to Section 2.3 of this volume for further discussion).

Water management includes management of stormwater and conveyance of treated mine water through
the Treated Water Pipeline (TWP) from the Mine Site to the Plant Site. The TWP is included on Large
Figure 4 in Volume I, which depicts the general flow of water throughout the Project.

Table 1-2 provides definitions for the terms treated mine water, industrial stormwater, construction
stormwater, and non-contact stormwater, as well as notes regarding the definitions’ application to specific
facets along the Transportation and Utility Corridors.

As part of this application, PolyMet requests authorization to discharge stormwater associated with
industrial activities along the Transportation and Utility Corridors under the Minnesota NPDES/SDS
Industrial Stormwater General Permit (Permit No. MNR050000). Refer to Section 2.2 of this volume for
further details on the management of stormwater during operations.

A separate application is being submitted requesting authorization to discharge stormwater associated
with pre-operation construction activities along the Transportation and Utility Corridors under the
Minnesota NPDES/SDS Construction Stormwater General Permit (Permit No. MNR100001).




Table 1-2 Project Water Definitions

Project-Specific Transportation and Utility Corridors

Term Project-Wide Definition® Specifics

Water routed from the Mine Site to the

Treated Mine Tailings Basin via the Treated Water Pipeline | (no additions to Project-Wide Definition)

Water (TWP).

. St ” i ted with industrial Includes precipitation and runoff from Dunka
Indusirial 2.".?,”0(? assoclated with industria Road and the railroad between the Mine Site
Stormwater activities'?. and the Plant Site.

Construction 5t°.”77.W‘”e’ associated with construction (no additions to Project-Wide Definition)
Stormwater activities®.

Precipitation and runoff that contacts natural,
stabilized, or reclaimed surfaces and has not
been exposed to mining activities, (no additions to Project-Wide Definition)
construction activities®, or industrial
activities@.,

Non-Contact
Stormwater

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

As defined in Minnesota Rules, part 7090.0080, subpart 6

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

Information from the above-referenced documents, as well as from permit applications and issued
permits, will be incorporated into an operations plan for use during operations, reclamation, and long-
term closure phases of the Project. Refer to Section 1.10 of Volume I for a description of the Project
phases.

To help the reviewer navigate the supporting material for Volume VII of this NPDES/SDS Permit
Application, Table 1-3 cross references key Transportation and Utility Corridors-related topics, PolyMet
Management Plans and Data Packages, sections of this narrative, and permit application requirements.




Table 1-3

Facility Topic

Applicable Standard Industrial Classification (SIC) Code(s)
and/or Narrative Activities

Volume VII of PolyMet’s NPDES/SDS Permit Application Cross-Reference

Location of Relevant Details:

Management Plan / Data Package

NorthMet Project: Water Management Plan — Mine

NPDES/SDS
Volume VII

Application

Permit Application Form Question

Individual Industrial Stormwater Multi-Sector NPDES/SDS Permit Application
(wg-wwprm?7-60a)

2 through 5

Significant Materials

NorthMet Project: Project Description (Reference (2))

NorthMet Project: Mine Plan (Reference (3))

Sections 2.1.1, 2.1.3,

Section 4.1.1

Section 1.3.1
Existing Conditions (Reference (1)) Section 2.1
NorthMet Project: Project Description (Reference (2)) Section 3.3
. . . Individual Industrial Stormwater Multi-Sector NPDES/SDS Permit Application
Facility Description NorthMet Project: Mine Plan (Reference (3)) Section 2.1 Table 1-1 (wq-wwprm7-60a)
NorthMet Project: Water Management Plan — Mine Sections 2.2 and 4.2 Individual Industrial St ter Multi-Sector NPDES/SDS P i+ Applicati
Overall (Reference (1)) . 2 | Section 2.2 ndividual Industrial Stormwater Multi-Sector ermit Application 1 through 12

(wg-wwprm?7-60a)

Section 0,
Table 2-1

Individual Industrial Stormwater Multi-Sector NPDES/SDS Permit Application
(wg-wwprm?7-60a)

7 and 8

Individual Industrial Stormwater Multi-Sector NPDES/SDS Permit Application
(wg-wwprm?7-60a)

Chemical Additives

NorthMet Project: Adaptive Water Management Plan
(Reference (4))

NorthMet Project: Water Management Plan — Mine Site

Section 2.1

Stormwater and 2.14 .
- - Section 2.2.2
Management and NorthMet Project: Water Management Plan — Mine .
Section 2.1.7
Infrastructure (Reference (1))
Stormwater Management Systems Mine Sit d Dunka Road Earth P  Application S "
ine Site and Dunka Road Earthwork Permit Application Support | .\, o0o 4 o004
Drawings .
TWP-001 through |/ PPendx A
Mechanical Infrastructure Permit Application Support Drawings TWP-012
Receiving Waters NorthMet Project: Water Management Plan — Mine Section 1.3.1 Section 2.2.2
(Reference (1))
NorthMet Project: Water Management Plan — Mine Sections 6.5 and 6.6
) ] o (Reference (1)) .
Adaptive Management and Contingency Mitigation Section 2.3

Industrial Chemical Additives Attachment (wg-wwprm7-48)

(Reference (1))

Section 7.2.5 .
Reclamation and Long-Term Closure (Reference (1)) Section 2.5
NorthMet Project: Reclamation Plan (Reference (5)) Sections 3.5 and 4.5
NgrthMet Project: Water Modeling Data Package Volume 1 - Section 444
. o Mine Site (Reference (6)) .
Baseline Surface Water Monitoring 3 ; Section 3.1
L NorthMet Project: Water Management Plan — Mine .
Monitoring (Reference (1)) Section 1.3.1
Proposed Monitoring Plan NorthMet Project: Water Management Plan — Mine Section 5.5.1 Section 3.2

Individual Industrial Stormwater Multi-Sector NPDES/SDS Permit Application
(wg-wwprm?7-60a)

_ indicates no corresponding reference material




2.0 Transportation and Utility Corridors Water
Management and Infrastructure

This section focuses on water management associated with the Transportation and Utility Corridors
during operations, specifically during the period covered by this permit application (approximately Mine
Years 1 through 5). The following sub-sections describe:

e the existing site conditions (Section 2.1)
e the stormwater management systems (Section 2.2)

e the adaptive management approach that can be used to modify Transportation and Utility
Corridors water management systems in response to site-specific conditions encountered during
operations (Section 2.3)

e chemical additives proposed for use along the Transportation and Utility Corridors (Section 2.4)

an overview of plans for reclamation and long-term closure (Section 2.5)

Permit application support drawings for water management systems along the Transportation and Utility
Corridors are included in Appendix A.

2.1 Existing Conditions

The Transportation and Utility Corridors connect the Mine Site and the Plant Site. These corridors include
the existing Dunka Road corridor and existing railroad corridor. PolyMet has acquired the necessary
easements and rights-of-way to use a seven-mile segment of Dunka Road, parts of which are owned by
Minnesota Power, PolyMet, and Cliffs Erie. PolyMet has also acquired ownership or the right to use
additional lands, trackage, and other railroad assets to secure the rail access between the Mine Site and
the Plant Site (Section 3.3 of Reference (2)). Portions of the Transportation and Utility Corridors are
located on land included in the proposed land exchange between PolyMet and the U.S. Forest Service.

The Transportation and Utility Corridors drain toward the Partridge River, a tributary of the Upper St. Louis
River. Specifically, the Transportation and Utility Corridors naturally drain to the south through culverts
under Dunka Road and the railroad to Wetlegs Creek, Longnose Creek, and Wyman Creek, all of which are
tributaries to the Partridge River. The subwatersheds and associated water bodies along the
Transportation and Utility Corridors are shown on Large Figure 2.

Refer to Section 3.1 of this volume for discussion of baseline surface water quality.

2.2 Stormwater Management and Infrastructure

This section describes the management of stormwater along the Transportation and Utility Corridors,
including best management practices (BMPs) and the design and operation of the infrastructure that will
be used to manage stormwater in accordance with applicable regulations.




Consistent with the overall Project approach (Table 1-2 of this volume), stormwater along the
Transportation and Utility Corridors is defined in three categories:

e construction stormwater, which consists of stormwater associated with construction activities
e industrial stormwater, which consists of stormwater associated with industrial activities

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

Stormwater infrastructure will be constructed or upgraded from existing conditions as necessary prior to
commencement of Project operations. As discussed in Section 1.0 of this volume, a separate application is
being submitted requesting authorization to discharge stormwater associated with pre-operation
construction activities along the Transportation and Utility Corridors under the Construction Stormwater
General Permit. Therefore, stormwater management during construction is not discussed further in this
section. In order to meet the permanent stormwater management requirements of the Construction
Stormwater General Permit, additional stormwater features beyond those discussed herein may be
included in the Construction Stormwater Pollution Prevention Plan (SWPPP) and final engineering designs.
If additional stormwater features are deemed necessary, additional site-specific information (e.g., depth to
bedrock) will be required prior to final design. Such potential stormwater features have not yet been
incorporated into the attached Permit Application Support Drawings.

Also as discussed in Section 1.0 of this volume, as part of this application PolyMet requests authorization
to discharge stormwater associated with industrial activities along the Transportation and Utility Corridors
under the Industrial Stormwater General Permit. PolyMet will develop and implement an Industrial SWPPP
in accordance with Industrial Stormwater General Permit requirements, which will incorporate and expand
upon the discussions in this section. A draft outline of the Industrial SWPPP is included as Appendix C.

During operations along the Transportation and Utility Corridors, stormwater will be managed in a manner
that reduces potential impacts from the Project, protects the environment, and maintains existing flow
patterns to the extent practicable. As described in Section 2.2.2, stormwater along the Transportation and
Utility Corridors will be controlled by a series of ditches and culverts. Stormwater is expected to meet
water quality standards either without treatment or after being routed through on-site BMPs to remove
total suspended solids (TSS).

2.2.1 Significant Materials

Significant materials are defined by 40 CFR § 122.26(b)(12) as including, but not limited to: “raw materials;
fuels; materials such as solvents, detergents, and plastic pellets; finished materials such as metallic
products; raw materials used in food processing or production; hazardous substances designated under
Section 101(14) of the Comprehensive Environmental Response, Compensation, and Liability Act
(CERCLA); any chemical the facility is required to report pursuant to Section 313 of the Emergency
Planning and Community Right-to-Know Act (EPCRA); fertilizers; pesticides; and waste products such as
ashes, slag, and sludge that have the potential to be released with stormwater discharges.”
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Stormwater may come into contact with significant materials along the Transportation and Utility
Corridors and will be managed throughout the life of the Project using appropriate BMPs, including
engineered controls and spill prevention and response procedures, to reduce or eliminate contact or
exposure of pollutants to stormwater or remove pollutants from stormwater.

Table 2-1 describes significant materials along the Transportation and Utility Corridors that have the
potential to come into contact with stormwater, indicates whether the corresponding stormwater will be
managed as industrial stormwater (as defined in Table 1-2 of this volume) or in another manner, and
summarizes the associated management method(s). This information will also be included in the Industrial
SWPPP that will be developed for the Transportation and Utility Corridors.

Table 2-1 Significant Materials along the Transportation and Utility Corridors that have the
Potential to Contact Stormwater and Associated Management Methods

Material description and

stormwater pollution Runoff will be
Material potential managed as: Management method(s)
Average sulfu.r c‘ontent of . Will be transported in rail cars which
0.608%; has similar geochemical | . . . . L
Ore . industrial stormwater | will be refurbished to minimize
properties as Category 4 Waste .
spillage.
Rock
Sludges resulting from chemical | any precipitation Will be transported in a water-tight
Waste Water precipitation processes within | contacting sludge trailer from the WWTF to the
Tre?'Fment the WWTF, including metal/iron | during transportation | Hydrometallurgical Residue Facility or
ety QTR sludge, gypsum sludge, and will be disposed of | to an approved off-site disposal
sltdge calcite sludge with sludge facility.
Non-structural best management
practices (BMPs) will be employed to
May include petroleum and prevent spills and leaks. If spills and
. petroleum-based products from | . . leaks occur along the Transportation
Spills and Leaks vehicles that have the potential industrial stormwater and Utility Corridors, clean-up will be
to contaminate drainage managed in accordance with the
Project Spill Prevention, Control, and
Countermeasure (SPCC) Plan.

222 Stormwater Management Systems

The stormwater management systems were designed to support the features that will be constructed or
refurbished prior to Project operations. Upon completion of pre-operation construction activities along
the Transportation and Utility Corridors, the railroad, Rail Connection Track, Dunka Road, and TWP will be
completed, as shown on Large Figure 3 (Section 4.1.1 of Reference (2)). To maintain existing drainage
patterns to the extent practical, stormwater ditches and culverts along the railroad and Dunka Road
corridor will be retained and extended (Sections 2.2.2.1 and 2.2.2.2) and additional culverts will be
installed under the Railroad Connection Track (Section 2.2.2.1) and through the TWP embankment
(Section 2.2.2.2). Stormwater will discharge to Wetlegs Creek, Longnose Creek, and Wyman Creek in the
Partridge River watershed.




22.2.1 Stormwater Management along the Railroad Corridor

The 8-mile private railroad located between the Mine Site and Plant Site will consist of a refurbished
segment of the existing Cliffs Erie private railroad and a newly constructed Rail Connection Track. The Rail
Connection Track, approximately 5,750 feet in length, will connect the existing Cliffs Erie private railroad to
the existing NorthMet railroad at the Plant Site, which serves the Coarse Crusher Building (Section 2.1.3 of
Reference (3)).

Ditching along new sections of railroad bed will direct surface water and stormwater flow through culverts.
The Rail Connection Track will include culverts at two locations to facilitate drainage around the new track,
while maintaining existing drainage patterns to the extent practical. Stormwater from the Rail Connection
Track will discharge east to Wyman Creek.

2222 Stormwater Management along Dunka Road and Treated Water Pipeline

An existing 7-mile segment of Dunka Road, located between the Mine Site and the Plant Site, will be
upgraded prior to commencement of Project operations. The upgraded Dunka Road will be designed to
accommodate the anticipated traffic and to meet the requirements of Mine Safety and Health
Administration Standard 56.9300, including a 40 feet wide driving surface, approximately six foot high
safety berms where needed, and passing bays to allow haul trucks traveling in opposite directions to pass
each other. Typical cross-sections for the upgraded Dunka Road are provided in the Mine Site and Dunka
Road Earthwork Permit Application Support Drawings in Appendix A.

The footprint of the upgraded Dunka Road will be similar to the existing footprint, with the exception of
the added passing bays. Stormwater features at the toe of the road and along the vegetated side slopes
will also be similar to existing features, except along the passing bays, where existing culverts will be
extended and embankments will be added to facilitate a widening of the road surface.

The TWP, approximately 40,000 feet in length, will generally run parallel to Dunka Road. The TWP will
transport treated mine water from the Mine Site to the Tailings Basin at the Plant Site. The TWP will be
contained within a berm, typically above existing ground level. Culverts underneath the TWP will maintain
existing drainage patterns. Further details regarding the design and operation of the TWP can be found in
Section 2.1.7 of Reference (1), and the Mechanical Infrastructure Permit Application Support Drawings are
included in Appendix A.

2.3 Adaptive Management

The Transportation and Utility Corridors water management systems have been designed to achieve
compliance based on modeling of expected water quantity and quality. As described in Section 1.9 of
Volume [, if water quality objectives are not met by these engineering controls, PolyMet will use an
adaptive management approach, as necessary, to improve performance. As part of the adaptive
management approach along the Transportation and Utility Corridors, studies will first be undertaken to
determine the root cause of the problem. Second, the design or operation of existing (or planned) Project
engineering controls will be modified to remedy the root cause. Third, if modifying the design or
operation of Project engineering controls is not sufficient, then contingency mitigation actions will be




taken. Fourth, outcomes will be monitored and may be evaluated with water modeling. This process is
meant to be iterative and will be repeated as necessary. The process for implementing adaptive
management along the Transportation and Utility Corridors is described in Section 6.5 of Reference (1)
and Section 2.1 of Reference (4).

Section 6.6 of Reference (1) presents feasible contingency mitigation actions available to address potential
water quality concerns in streams along the railroad corridor.

2.4 Chemical Additives

Chemical additives, specifically chemical dust suppressants, will be used to control fugitive dust emissions
along the Transportation and Utility Corridors and to prevent sedimentation and entrainment of dust in
stormwater and nearby water bodies. Chemical dust suppression will be used to bind the dust to the road
surface. Dust suppressants are typically applied approximately one time per year and watered as
necessary to reactivate the binding agents in the dust suppressant chemicals.

In order to mitigate potential environmental transport of the applied suppressants, BMPs will be
implemented when calculating usage rates and applying products. The U.S. Environmental Protection
Agency (Reference (7)) and Minnesota Pollution Control Agency (Reference (8)) provide guidance on the
BMPs associated with the usage of chemical dust suppressants. Adherence to usage BMPs will limit the
off-site transport of chemical additives. For example, information from vendors and/or field trials and
usage will allow for optimization of application rates, application frequency, and the water dilution to
product ratio, so that only the minimum amount of treatment needed to achieve successful dust
suppression will be applied to surfaces. Optimizing treatment will result in minimization of pooling, runoff,
and costs. Chemical dust suppressants will not be applied immediately adjacent to water bodies or when
it is raining or when rain is imminent. Other BMPs for application and usage of chemical dust
suppressants will be used when applicable.

Additional information regarding each proposed dust suppressant is included in Large Table 1.
Additionally, Safety Data Sheets and product information labels for each proposed dust suppressant are
included in Appendix B. Based on project economics and the availability of specific products, dust
suppressants may be acquired from multiple manufacturers provided that the chemical additive is
commensurate with the use proposed within this application. Several different dust suppressant products
are listed, and the decision on which product to use will be determined and reevaluated throughout the
Project.

2.5 Reclamation and Long-Term Closure

As currently planned, reclamation activities along the Transportation and Utility Corridors will begin after
mining ceases in Mine Year 20. These activities will include reclamation of stormwater features associated
with the railroad corridor and the TWP portion of the Dunka Road and utility corridor.

Portions of the railroad corridor existed prior to the Project and thus may remain after reclamation of
other Project features. Other parts of the railroad corridor, including the Railroad Connection Track, will be




removed and recycled or disposed, and the railbed will be reclaimed or evaluated for an approved
subsequent use. In areas where locomotives may have remained stationary for extended periods, an
inspection will be performed of potential petroleum product releases, and if necessary, remediation
measures will be completed. PolyMet will also conduct a survey to inspect for potential ore spillage along
the railroad corridor between the Rail Transfer Hopper and the Plant Site. If spillage is found that could
cause water quality degradation, clean-up measures will be completed (Section 4.5 of Reference (5)).

Dunka Road was not constructed as part of the Project and thus may remain after reclamation of other
Project features. The TWP will continue to be used in reclamation for flooding of the West Pit; once no
longer needed, the TWP will be abandoned in-place.




3.0 Transportation and Utility Corridors Monitoring

Monitoring of baseline water quality and quantity has been ongoing in the vicinity of the Transportation
and Utility Corridors. As the Project commences, monitoring will continue at specific locations for a variety
of purposes, including compliance with this permit. Baseline monitoring data from monitoring stations
presented in the NorthMet Mining Project and Land Exchange Final Environmental Impact Statement
(FEIS) (Reference (9)) (which includes stations proposed in the NPDES/SDS monitoring plan) is described
in Section 3.1; Section 3.2 provides information on the proposed monitoring plan.

3.1 Existing Surface Water Baseline Monitoring

The Transportation and Utility Corridors are located in the Partridge River watershed, approximately 16
river miles upstream of Colby Lake. Portions of the Transportation and Utility Corridors are located within
the Partridge River watershed and the following subwatersheds: Upper Partridge subwatershed, Wetlegs
Creek subwatershed, Longnose Creek subwatershed, Wyman Creek subwatershed, and Second Creek
subwatershed.

These tributaries of the Partridge River, which have potential to be impacted by the Transportation and
Utility Corridors, have been monitored for water quality and quantity since 2004, as summarized in
Table 3-1; existing monitoring stations are shown on Large Figure 2.

Table 3-1 Summary of Baseline Surface Water Monitoring Stations (2004 through 2015)

Current Average Number of Flow
Monitoring Water Quality Instantaneous Flow Measurement

Station ID Water Body™ Monitoring Years Flow (cfs) Measurements Monitoring Years

WL-1 Wetlegs Creek 2011-2015 N/A N/A N/A

LN-1 Longnose Creek 2011-2015 N/A N/A N/A

PM-5 2004; 2011-2015 0.8 4 2004

Wyman Creek
PM-6 2004 0.1@ 3 2004

(1) Station PM-4 monitors the Partridge River downstream of the Transportation and Utility Corridors. Refer to Table 3-1 in
Volume II for information on PM-4.
(2) Flow was observed on 1 of 3 occasions evaluated.

Refer to Large Table 2 for a summary of the baseline surface water quality monitoring results and

Section 4.4.4 of Reference (6) and Reference (10) for detailed baseline surface water quality results. The
frequency and extent (i.e., number of constituents) of monitoring varied by location. Monitoring
conducted in 2004 generally included a wider list of constituents to characterize the baseline conditions
within the watershed. Monitoring in 2011 generally focused on a smaller list of constituents to resolve
specific issues with the data. More comprehensive baseline monitoring was resumed in 2012 with a wider
list of constituents (Section 1.3.1 of Reference (1)).




Under Minnesota Rules, part 7050.0430, Wetlegs Creek and Longnose Creek are unlisted waters with the
default classification of Class 2B, 3C, 4A, 5, and 6. Wyman Creek is a listed water under Minnesota Rules,
part 7050.0470 with the classification of Class 1B, 2A, 3C, 4A, 4B, 5, and 6. Baseline conditions exceed
applicable surface water quality standards for several parameters, as summarized in Table 3-2 (for Class
2B, 3C, 4A, 5, and 6 waters) and Table 3-3 (for Class 1B, 2A, 3C, 4A, 4B, 5, and 6 waters). The baseline water
quality of the surface water bodies along the Transportation and Utility Corridors represents a mixture of
natural background levels and the possible influence of past industrial operations.

Table 3-2 Baseline Exceedances of Applicable Surface Water Standards at Monitoring
Stations WL-1 and LN-1 (2011 through 2015)

Water Quality Standard and Number of Exceedances®

Number of
Parameter Samples p1:10) \ 3C
Aluminum (dissolved) 90 125 pg/L 12 |N/A|-| N/A |- |N/A|-|N/A|-
Aluminum (total) 90 125 pg/L 22 |N/A|-| N/A |-|N/A|-|N/A]|-
Cobalt (dissolved) 62 5ug/L 7 N/A| -1 N/A |- |N/A|-|N/A]|-
Cobalt (total) 90 5 ug/L 9 N/A|[-| N/A |- |N/A|-[N/A| -
Copper (dissolved) 62 2.00-8.52 pg/L@d 9 N/A| -] N/A |- [ N/A|-|N/A| -
Copper (total) 90 2.04-11.21 ug/L@D 16 |N/A|-| N/A |- |N/A|-[N/A|-
Lead (total) 84 0.33-4.18 ug/L® 1 N/A| -] N/A | -|N/A|-|N/A]|-
Mercury 40 0.0013 pg/L®@ 38 [N/A|-| N/A |- [N/A|-[N/A|-
pH (SU) 90 6.5-9.0 17 Z‘%’ 0 %%' 0 %_%' 0 %_%' 0
Sulfate 92 N/A = N/A| - |N/A® | - | N/A| - | N/A | -
Zinc (total) 88 26.56-143.77 ug/L@" 1 N/A|-| N/A |- |N/A|-|N/A|-

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

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

(3) Copper (dissolved) is a hardness-dependent water quality standard. The copper (dissolved) standard was calculated on an
event-by-event basis for each monitoring event using the conversion factor from copper (total). The range listed here is
the minimum and maximum standard calculated for WL-1 and LN-1.

(4) Copper (total) is a hardness-dependent water quality standard. The copper (total) standard was calculated on an event-
by-event basis for each monitoring event. The range listed here is the minimum and maximum standard calculated for
WL-1 and LN-1.

(5) Lead (total) is a hardness-dependent water quality standard. The lead (total) standard was calculated on an event-by-
event basis for each monitoring event. The range listed here is the minimum and maximum standard calculated for WL-1
and LN-1.

(6) The waterbodies corresponding with these monitoring stations are not listed wild rice waters; therefore the Class 4A
sulfate standard of 10 mg/L for waters “used for production of wild rice” is not applicable. Monitoring at these stations
during the specified time period has observed 2 instances where baseline sulfate concentrations were greater than 10
mg/L.

(7)  Zinc (total) is a hardness-dependent water quality standard. The zinc (total) standard was calculated on an event-by-event
basis for each monitoring event. The range listed here is the minimum and maximum standard calculated for WL-1 and
LN-1.
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Table 3-3 Baseline Exceedances of Applicable Surface Water Standards at Monitoring
Stations PM-5 and PM-é (2004 through 2015)

Number Water Quality Standard and Number of Exceedances™
of
Parameter Samples 2A@ 3C 4A 4B
A 61 50 ug/L | 9 87 ug/L 6 | NA |-| NA | -] NA |-] NA |-
(total)
Arsenic 61 10ug/L | O 2 ug/L 6 | NA |-| NA | -] NA |-] NA |-
(total)
Cobalt )
61 5 pg/L 1 2.8 pg/L 1 N/A = N/A = N/A - N/A
(total)
Cyanide 8 02mg/L | 1 | 0.0052 mg/L 1 N/A | - N/A - N/A | -] N/A |-
Iron _
. 39 300 pg/L | 27 N/A = N/A = N/A - N/A - N/A
(dissolved)
Iron (total) 61 300 pg/L | 56 N/A - N/A | - N/A - N/A | -| N/A | -
Manganese | 59 | 50ug/L |29 N/A - | NA |- NA |- | NA | -] NA |-
(dissolved)
Manganese 61 50 ug/L | 61 N/A - NA |- NA |- NA |- NA |-
(total)
Mercury 41 2 ug/L 0 | 0.0013 pg/L@ | 10 N/A | - N/A - N/A - N/A -
pH (SU) 61 6.5-85 | 2 6.5-8.5 2 |60-90|0| 60-85 | 0 [60-90|0|6.090]|0
Sulfate 61 250 ug/L | O N/A - N/A | - | N/A® - N/A | -| N/A |-
Total
Suspended 26 N/A - 10 mg/L 4 N/A N/A - N/A - N/A -
Solids (TSS)
Turbidity 51 5NTU |14 N/A - N/A | - N/A - N/A |- N/A |-

These columns show applicable water quality standards for the stations and the number of exceedances for each standard.
(2) Minnesota Rules, chapter 7052 establishes additional surface water quality standards for Class 2 water bodies within the Lake
Superior Basin. The Lake Superior Basin water quality standards in this table include mercury.
(3)  Wyman Creek is not a listed wild rice waters; therefore the Class 4A sulfate standard of 10 mg/L for waters “used for
production of wild rice” is not applicable. Monitoring at these stations during the specified time period has observed 59
instances where baseline sulfate concentrations were greater than 10 mg/L.

3.2 Proposed Monitoring Plan

Monitoring proposed for the Transportation and Utility Corridors is included in the integrated Mine Site
monitoring plan presented in Section 3.0 of Volume I. The proposed Mine Site monitoring plan includes
surface water monitoring stations and benchmark stormwater monitoring locations associated with the
Transportation and Utility Corridors; these proposed monitoring stations are shown on Large Figure 3.
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Large Table 1 Transportation and Utility Corridors Chemical Additives

Location of
chemical addition
in process

Maximum rate
of use

Amount/duration/
frequency of addition

Average rate
of use

Storage
Location

Storage Tank
Capacity Description

Secondary
Containment

Fate and Transport

Chemical Purpose

For average use: main
roads will be sprayed twice

This product binds to soils and because it is composed of soluble salts may also

Magnesium Dust suppressant er vear and minor roads 49,339 49,339 become entrained in stormwater. Adherence to best management practices will
Chloride Aqueous (one type to be pery gallons/day gallons/day None - to be brought on-site and applied by a limit the off-site transport of chemical additives. Optimization of application
. . Haul roads once per year I o A
Solution (Dustgard) | applied; others are F . - road (98,678 (148,017 contractor. rates, application frequency, and the water dilution to product ratio will allow
(Primary) alternatives) c?r maximum use.' roads allons/year) allons/year) for the minimum amount of treatment needed to achieve successful dust
ry 9 y 9 y

will be sprayed 3 times per suppression

year '

For average use: main This product is comprised of organic components, and thus will biodegrade
Aqueous roads will be sprayed twice over time, while bound to soils or if it becomes entrained in stormwater.
Amorphous Dust suppressant . 49,339 49,339 Adh to best t ti Il limit the off-site t it of

. boetolbe per year and minor roads allons/da allons/da erence to best management practices will limit the off-site transport o

el 59 Ui (one. yp Haul roads once per year 9 Y 9 Y None - to be brought on-site and applied by a vendor. | chemical additives. Optimization of application rates, application frequency, and
(BT-468) applied; others are . (98,678 (148,017 - Lo .

B lternati For maximum use: roads I I the water dilution to product ratio will allow for the minimum amount of
(P(Lter'wtlal alternatives) will be sprayed 3 times per gallons/year) gallons/yean) treatment needed to achieve successful dust suppression. Haul road runoff is
SIS year captured as part of the mine water system.

For;ver.z;llgs use: ma;ln . This product binds to soils and because it is composed of soluble salts may also
Dust suppressant roads wi j spraye tvzllce 44,854 44,854 become entrained in stormwater. Adherence to best management practices will
Roadsayer®—C (one type to be Haul road peryearand minor roads gallons/day gallons/day None - to be brought on-site and applied by a limit the off-site transport of chemical additives. Optimization of application
(POteht'al applied; others are aul roads once per year (89,707 (134,561 contractor. rates, application frequency, and the water dilution to product ratio will allow
Substitute) . For maximum use: roads . .
alternatives) . . gallons/year) gallons/year) for the minimum amount of treatment needed to achieve successful dust
will be sprayed 3 times per suppression
year '
For;ver.z;llgs use: macljnt . This product binds to soils and because it is composed of soluble salts may also
Dust suppressant roads wi j spraye v:;ce 49,339 49,339 become entrained in stormwater. Adherence to best management practices will
Roadsayer® (one type to be Haul road peryear and minorroads gallons/day gallons/day None - to be brought on-site and applied by a limit the off-site transport of chemical additives. Optimization of application
(Poter'wtlal applied; others are aut roads once per year (98,678 (148,017 contractor. rates, application frequency, and the water dilution to product ratio will allow
Substitute) . For maximum use: roads .. .
alternatives) . . gallons/year) gallons/year) for the minimum amount of treatment needed to achieve successful dust
will be sprayed 3 times per suppression
year ’
For;ver.?lgs use: ma(ljnt . This product is comprised of organic components, and thus will biodegrade

. Dust suppressant roads wi j spraye v:;uce 49,339 49,339 over time, while bound to soils or if it becomes entrained in stormwater.
Dura50|.l (one type to be Haul road per year and minor roads gallons/day gallons/day None - to be brought on-site and applied by a Adherence to best management practices will limit the off-site transport of
(Poter.mal applied; others are autroads Ic:mce per year - road (98,678 (148,017 contractor. chemical additives. Optimization of application rates, application frequency, and
Substitute) alternatives) (?Irl Eaxnmumdu;e.. roads gallons/year) gallons/year) the water dilution to product ratio will allow for the minimum amount of

will be sprayed 3 times per treatment needed to achieve successful dust suppression.
year
For;ver.:lalgs use: ma;nt . This product is comprised of organic components, and thus will biodegrade
) Dust suppressant roads wi j spraye v(\:ce 49,339 49,339 over time, while bound to soils or if it becomes entrained in stormwater.
Gorllla-snot (one type to be Haul road per year and minor roaas gallons/day gallons/day None - to be brought on-site and applied by a Adherence to best management practices will limit the off-site transport of
(Potential applied; others are autroads once peryear (98,678 (148,017 contractor. chemical additives. Optimization of application rates, application frequency, and
Substitute) For maximum use: roads

alternatives)

will be sprayed 3 times per
year

gallons/year)

gallons/year)

the water dilution to product ratio will allow for the minimum amount of
treatment needed to achieve successful dust suppression.




Chemical

Location of
chemical addition

Amount/duration/

Average rate

of use

Maximum rate

of use

Storage
Location

Storage Tank

Secondary
Containment

Fate and Transport

Purpose

in process

frequency of addition

For average use: main
roads will be sprayed twice

Capacity Description

This product is comprised of organic components, and thus will biodegrade

be a winter application)

Dust suppressant . 24,669 24,669 over time, while bound to soils or if it becomes entrained in stormwater.
Soiltac per year and minor roads . . . A .

. (one type to be Haul road gallons/day gallons/day None - to be brought on-site and applied by a Adherence to best management practices will limit the off-site transport of
(Poteptlal applied; others are aulroads once peryear (49,339 (74,008 contractor. chemical additives. Optimization of application rates, application frequency, and
Substitute) . For maximum use: roads S L L

alternatives) . : gallons/year) gallons/year) the water dilution to product ratio will allow for the minimum amount of
will be sprayed 3 times per . .
treatment needed to achieve successful dust suppression.
year
For average use: main
roads will be sprayed twice This product binds to soils and may also become entrained in stormwater.
Dust suppressant Wifl be sprayed tWice | 1q 339 49,339 B y also become | ,
Coherex per year and minor roads . . Adherence to best management practices will limit the off-site transport of

. (one type to be gallons/day gallons/day None - to be brought on-site and applied by a ] op L L I

(Potential . Haul roads once per year chemical additives. Optimization of application rates, application frequency, and
. applied; others are . (98,678 (148,017 contractor. N L L
Substitute) . For maximum use: roads the water dilution to product ratio will allow for the minimum amount of
alternatives) . . gallons/year) gallons/year) q g
will be sprayed 3 times per treatment needed to achieve successful dust suppression.
year
No average use planned This product is a soluble substance and melts ice. It will be used in winter
For maximum use: used, as TBD, based on application, when stormwater is not moving. Adherence to best management
Calcium Chloride Devi Dunka Road, needed, based on NA recommended N | q be b h . ded practices will limit the off-site transport of chemical additives. Optimization of
(Primary) ericer walkways recommended application application one planned - to be brought on-site as needed. application rates and application frequency will allow for the minimum amount
rates (if needed, this will rates of treatment needed to achieve successful de-icing of the roads. Application

areas (on roads, walkways, etc.) runoff is not captured or collected.




Large Table 2 Transportation and Utility Corridors Baseline Surface Water Quality Monitoring Summary

Water Quality Data for WL-1

2011-2015
# of
Parameter Fraction Units Samples Minimum Maximum Average
General Parameters
Alkalinity, bicarbonate, as CaCO3 NA mg/! 33 8.5 143 38.7
Alkalinity, carbonate, as CaCO3 NA mg/I 1 <10 NA NA
Alkalinity, total, as CaCO3 NA mg/| 20 10.1 105 38.7
Biochemical Oxygen Demand (5-day) NA mg/I 1 <3 NA NA
Carbon, dissolved organic NA mg/| 1 NA NA 19.3
Carbon, total organic NA mg/I 44 15.3 53 26.9
Chemical Oxygen Demand NA mg/! 13 48.8 126 85.2
Chloride NA mg/I 44 <05 9.9 0.79
Cyanide NA mg/I NA NA NA NA
Dissolved oxygen NA mg/! 42 1.22 11.99 7.04
Fluoride NA mg/I 4 <01 <01 NA
Hardness, as CaCO3 NA mg/I 43 17.3 124 47.4
Nitrate + Nitrite, as N NA mg/! 13 <01 0.18 0.07
Nitrogen, ammonia as N NA mg/I 12 <01 0.64 0.28
pH NA pH units 43 6.09 8.05 6.86
Phosphorus, total, as P NA mg/I 12 0.014 <01 0.041
Redox (oxidation potential) NA mV 1 NA NA 469
Solids, total dissolved NA mg/| 44 70 311 133
Solids, total suspended NA mg/I 4 <1 14 6.50
Specific Conductance @ 25 °C NA pgmhos/cm 43 1.8 456.3 91
Sulfate, as SO4 NA mg/| 44 <1 17 3.80
Temperature, °C NA deg C 43 0.37 22.71 10.05
Turbidity NA NTU 43 0 2013 16.85
Metals
Aluminum Dissolved pg/l 43 33 344 108
Aluminum Total pg/l 43 62.1 1310 161
Antimony Total pg/l 23 0.081 <0.5 0.25
Arsenic Dissolved pg/! 15 <0.5 2.7 0.99
Arsenic Total pg/l 44 <031 37 112
Barium Total pg/l 16 749 55.7 11.6
Beryllium Total pg/l 16 <02 <02 NA
Boron Total pg/! 16 <50 < 100 NA
Cadmium Total pg/! 16 < 0.03 <0.2 NA
Calcium Total mg/! 44 35 27 10.1
Chromium Total pg/!l 16 <1 <1 NA
Cobalt Dissolved pg/! 29 <0.2 8.5 3.10
Cobalt Total pg/! 43 <0.2 11 3.04
Copper Dissolved pg/l 29 1.2 16.3 3.08
Copper Total pg/l 43 1.7 50.9 5.62
Iron Dissolved pg/l 30 334 56100 5002
Iron Total pg/! 44 219 91800 8472
Lead Total pg/! 40 0.14 2.7 0.31
Magnesium Total mg/I 44 2.1 13.7 5.30
Manganese Dissolved pg/! 24 8.7 2990 574
Manganese Total pg/! 44 3.7 3890 651
Mercury Total ng/| 19 1.81 124 5.14
Methyl Mercury Total ng/| 0.2 1.26 0.56
Molybdenum Dissolved pg/!l <02 NA NA
Molybdenum Total pg/! 13 <0.2 0.32 0.15
Nickel Dissolved pg/l 29 1.5 8.1 4.45
Nickel Total pg/l 43 16 14.1 4.78
Palladium Total pg/l NA NA NA NA
Platinum Total pg/! NA NA NA NA
Potassium Total mg/I 20 < 0.25 24 0.80
Selenium Total pg/! 26 <0.2 <1 NA
Silver Total pg/! 9 <0.2 <0.2 NA
Sodium Total mg/I 20 0.92 8 1.77
Strontium Total pg/! 4 26.2 41.7 32
Thallium Total Mg/l 28 < 0.0004 <0.2 0.02
Tin Total pg/Il NA NA NA NA
Titanium Total pg/! 3 <10 <10 NA
Vanadium Total pg/! 8 <3 <10 NA
Zinc Dissolved pg/l 28 <6 234 541
Zinc Total pg/! 42 <6 134 712

NA No data available.
Averages calculated with non-detects at half the detection limit. Averages not calculated if 100% non-detects.
Field duplicates not included in count of samples.




Water Quality Data for LN-1

2011-2015
# of

Parameter

Fraction

Minimum Maximum | Average

Units

Samples

General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/| 35 6.6 127 429
Alkalinity, carbonate, as CaCO3 NA mg/I 1 <10 NA NA

Alkalinity, total, as CaCO3 NA mg/| 22 14.3 98.2 44.2
Biochemical Oxygen Demand (5-day) NA mg/! 1 <3 NA NA

Carbon, dissolved organic NA mg/! 1 NA NA 14.15
Carbon, total organic NA mg/I 48 11.7 50.1 21.2
Chemical Oxygen Demand NA mg/| 15 39.6 131 73.3
Chloride NA mg/! 48 <05 248 0.75
Cyanide NA mg/I NA NA NA NA

Dissolved oxygen NA mg/! 46 0.17 10.64 5.96
Fluoride NA mg/| 5 <01 <01 NA

Hardness, as CaCO3 NA mg/I 47 16.9 113 479
Nitrogen, Nitrate + Nitrite, as N NA mg/! 15 <01 0.11 0.06
Nitrogen, ammonia, as N NA mg/I 14 <01 14 0.36
pH NA pH units 47 6.08 8.07 7.06
Phosphorus, total, as P NA mg/I 14 0.015 <01 0.039
Redox (oxidation potential) NA mV 1 NA NA 486
Solids, total dissolved NA mg/! 48 60 227 120
Solids, total suspended NA mg/I 5 <1 38 11.6
Specific Conductance @ 25 °C NA pumhos/cm 47 0 3624 85

Sulfate, as SO4 NA mg/! 48 <1 24 0.98
Temperature NA deg C 47 0.56 22.62 10.3
Turbidity NA NTU 47 0 107.8 11.0

Metals

Aluminum Dissolved pg/! 47 <20 136 41.9
Aluminum Total pg/l 47 241 271 61.3
Antimony Total pg/! 25 <0.5 <0.5 NA

Arsenic Dissolved pg/l 18 0.36 2.5 0.67
Arsenic Total pg/l 48 0.32 4 111
Barium Total pg/l 18 5.18 30.6 9.82
Beryllium Total pg/! 18 <0.2 <0.2 NA

Boron Total pg/l 18 <50 < 100 NA

Cadmium Total pg/l 18 < 0.03 <0.2 0.08
Calcium Total mg/! 48 3.7 26.9 11.0
Chromium Total pg/! 18 <1 1.6 0.56
Cobalt Dissolved pg/! 33 <0.2 3.07 0.61
Cobalt Total pg/!l 47 <0.2 4.9 0.67
Copper Dissolved pg/l 33 0.23 7.61 0.60
Copper Total pg/l 47 0.29 14 0.44
Iron Dissolved pg/l 34 413 14500 2591
Iron Total pg/! 48 308 42700 4556
Lead Total pg/l 44 0.09 < 0.5 0.25
Magnesium Total mg/! 48 1.8 11.2 4.84
Manganese Dissolved pg/l 27 204 4110 857
Manganese Total pg/l 48 21.2 5040 876
Mercury Total ng/ 21 0.82 9.2 3.19
Methyl Mercury Total ng/| <01 0.23 0.13
Molybdenum Dissolved pg/l 1 <0.2 NA NA

Molybdenum Total pg/! 15 <0.2 0.6 0.18
Nickel Dissolved pg/!l 33 <05 1.48 0.51
Nickel Total pg/! 47 <0.5 2.09 0.56
Palladium Total pg/! NA NA NA NA

Platinum Total pg/! NA NA NA NA

Potassium Total mg/I 22 0.315 2.2 0.75
Selenium Total pg/! 30 <0.2 <1 0.45
Silver Total pg/!l 11 <02 <02 NA

Sodium Total mg/| 22 0.99 11.3 2.06
Strontium Total pg/l 5 18.6 63.6 35.8
Thallium Total ug/!| 32 < 0.0004 <02 0.013
Tin Total pg/l NA NA NA NA

Titanium Total pg/l 4 <10 <10 NA

Vanadium Total pg/l 10 <3 <10 NA

Zinc Dissolved pg/l 32 <6 7.4 3.95
Zinc Total pg/l 46 <6 13.6 3.38

NA No data available.

Averages calculated with non-detects at half the detection limit. Averages not calculated if 100% non-detects.
Field duplicates not included in count of samples.



Parameter
General Parameters

Water Quality Data for PM-5
2004, 2011-2015

Fraction

# of
Minimum

Units Samples

Maximum Average

Alkalinity, bicarbonate, as CaCO3 NA mg/| 46 85.8 210 154
Alkalinity, carbonate, as CaCO3 NA mg/I NA NA NA NA
Alkalinity, total, as CaCO3 NA mg/| 38 92 205 154
Biochemical Oxygen Demand (5-day) NA mg/! 13 <24 <3 NA
Carbon, dissolved organic NA mg/I 13 24 5.9 4.60
Carbon, total organic NA mg/I 57 23 11 543
Chemical Oxygen Demand NA mg/| 31 2.8 34 18.4
Chloride NA mg/! 59 0.78 2.9 1.59
Cyanide NA mg/| 4 < 0.02 < 0.02 NA
Dissolved oxygen NA mg/! 57 <01 12.94 8.14
Fluoride NA mg/! 9 <01 0.17 0.09
Hardness, as CaCO3 NA mg/I 59 120 306 201
Nitrogen, Nitrate + Nitrite, as N NA mg/| 31 <01 0.75 0.16
Nitrogen, ammonia, as N NA mg/! 31 <01 0.7 0.14
pH NA pH units 59 6.43 8.25 7.33
Phosphorus, total, as P NA mg/! 31 0.0056 0.11 0.035
Redox (oxidation potential) NA mV 14 341 685 462
Solids, total dissolved NA mg/I 57 196 423 278
Solids, total suspended NA mg/| 22 <1 25.3 444
Specific Conductance @ 25 °C NA pgmhos/cm 59 289 642.5 414
Sulfate, as SO4 NA mg/I 59 30.3 136 72.8
Temperature NA deg C 59 0.01 23.49 9.92
Turbidity NA NTU 51 0 44.9 3.82
Metals
Aluminum Dissolved pg/l 53 43 <50 11.3
Aluminum Total pg/l 57 5.2 439 41.2
Antimony Total pg/l 36 0.073 <3 0.45
Arsenic Dissolved pg/! 19 <0.5 13 0.58
Arsenic Total pg/l 57 <05 3.6 1.20
Barium Total pg/l 23 7.52 27.3 10.8
Beryllium Total pg/! 23 <0.2 <0.2 NA
Boron Total pg/l 23 43.7 < 100 50.3
Cadmium Total pg/! 23 < 0.03 <0.2 NA
Calcium Total mg/I 57 20.7 52.2 34.6
Chromium Total pg/!l 23 <1 <1 NA
Cobalt Dissolved pg/! 39 <0.2 0.69 0.16
Cobalt Total pg/! 57 <0.2 7.8 0.32
Copper Dissolved pg/l 39 < 0.15 3.9 0.55
Copper Total pg/l 57 0.14 <5 0.68
Iron Dissolved pg/l 39 128 3580 737
Iron Total pg/! 57 215 4740 1190
Lead Total pg/!l 52 < 0.02 <1 0.27
Magnesium Total mg/! 57 19.5 42.7 28.3
Manganese Dissolved pg/! 29 95.2 1940 705
Manganese Total pg/! 57 62.7 4380 845
Mercury Total ng/! 37 <05 <5 1.20
Methyl Mercury Total ng/| 5 <01 0.28 0.14
Molybdenum Dissolved pg/l NA NA NA NA
Molybdenum Total pg/! 21 0.3 <5 144
Nickel Dissolved pg/! 39 <05 0.72 0.29
Nickel Total pg/l 57 0.3 <5 0.53
Palladium Total pg/!l 4 <25 <25 NA
Platinum Total pg/l 4 <25 < 50 NA
Potassium Total mg/I 37 3.04 7 5.02
Selenium Total pg/! 38 <0.2 <2 NA
Silver Total pg/!l 16 <0.2 <1 NA
Sodium Total mg/I 37 9.6 17.5 13.3
Strontium Total pg/l 9 92.3 180 136
Thallium Total Mg/l 41 < 0.0004 <2 0.109
Tin Total pg/l NA NA NA NA
Titanium Total pg/! 6 <10 <10 NA
Vanadium Total pg/! 12 <3 <10 NA
Zinc Dissolved pg/l 39 <6 14 3.37
Zinc Total pg/! 56 <6 19.8 3.77

NA No data available.

Averages calculated with non-detects at half the detection limit. Averages not calculated if 100% non-detects.
Field duplicates not included in count of samples.




Water Quality Data for PM-6
2004, 2013-2014

# of
Parameter Fraction Units Samples Minimum | Maximum Average
General Parameters

Alkalinity, bicarbonate, as CaCO3 NA mg/| NA NA NA NA

Alkalinity, carbonate, as CaCO3 NA mg/I NA NA NA NA

Alkalinity, total, as CaCO3 NA mg/I 4 60 138 89

Biochemical Oxygen Demand (5-day) NA mg/I NA NA NA NA

Carbon, dissolved organic NA mg/! NA NA NA NA

Carbon, total organic NA mg/I 4 5.6 15.2 10.9
Chemical Oxygen Demand NA mg/! 4 22 46 315
Chloride NA mg/I 4 0.7 11 0.85
Cyanide NA mg/| 4 < 0.02 9.9 248
Dissolved oxygen NA mg/! 2 7.9 9.3 8.60
Fluoride NA mg/| 4 <01 0.19 0.13
Hardness, as CaCO3 NA mg/I 4 63.2 136 85.6
Nitrogen, Nitrate + Nitrite, as N NA mg/| 4 <01 0.11 0.07
Nitrogen, ammonia, as N NA mg/I 4 <01 0.14 0.07
pH NA pH units 4 742 8.05 7.70
Phosphorus, total, as P NA mg/I 4 <01 0.13 0.07
Redox (oxidation potential) NA mV NA NA NA NA

Solids, total dissolved NA mg/I 4 94 350 179
Solids, total suspended NA mg/I 4 1 15 9.25
Specific Conductance @ 25 °C NA pgmhos/cm 4 178 2544 199
Sulfate, as SO4 NA mg/I 4 33 29.2 16.6
Temperature NA deg C 4 0.5 18.5 12.2
Turbidity NA NTU 2 2 6 4.00

Metals

Aluminum Dissolved pg/l NA NA NA NA

Aluminum Total pg/l 4 10.3 267 102
Antimony Total pg/! 4 <3 <3 NA

Arsenic Dissolved pg/l NA NA NA NA
Arsenic Total pg/l 4 <2 <2 NA

Barium Total pg/l 4 <10 16.9 10.6
Beryllium Total pg/!l 4 <0.2 <0.2 NA

Boron Total pg/l 4 < 35 40.7 23.7
Cadmium Total pg/!l 4 <0.2 <0.2 NA
Calcium Total mg/! 4 16.1 28.1 20.2
Chromium Total pg/! 4 <1 1.6 1.00
Cobalt Dissolved pg/l NA NA NA NA
Cobalt Total pg/! 4 <1 <1 NA
Copper Dissolved pg/l NA NA NA NA
Copper Total pg/! 4 <08 <5 NA
Iron Dissolved pg/l NA NA NA NA
Iron Total pg/l 4 450 4480 2020
Lead Total pg/l 4 <1 <1 NA
Magnesium Total mg/! 4 9.4 16 11.8
Manganese Dissolved pg/l NA NA NA NA
Manganese Total pg/!l 4 90 760 428
Mercury Total ng/| 4 <05 7.9 4.20
Methyl Mercury Total ng/| NA NA NA NA
Molybdenum Dissolved pg/l NA NA NA NA
Molybdenum Total pg/! 4 <5 <5 NA
Nickel Dissolved pg/l NA NA NA NA
Nickel Total pg/! 4 <5 <5 NA
Palladium Total pg/!l 4 <25 <25 NA
Platinum Total pg/l 4 <25 <25 NA
Potassium Total mg/I 4 1.2 2.1 1.68
Selenium Total pg/l 4 <2 <2 NA
Silver Total pg/l 4 <1 <1 NA
Sodium Total mg/I 4 4.7 5.8 5.08
Strontium Total pg/! 4 52.3 101 712
Thallium Total pg/! 4 <2 <2 NA
Tin Total pg/l NA NA NA NA
Titanium Total pg/! 1 <10 NA NA
Vanadium Total pg/! NA NA NA NA
Zinc Dissolved pg/! NA NA NA NA
Zinc Total pg/! 4 <10 <10 NA

NA No data available.

Averages calculated with non-detects at half the detection limit. Averages not calculated if 100% non-detects.
Field duplicates not included in count of samples.
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