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ERRATA SHEET FOR THE “LANDUSKY METALS TOTAL MAXIMUM DAILY
LoADS AND FRAMEWORK WATER QUALITY IMPROVEMENT PLAN”

This TMDL was approved by EPA on March 12, 2012. Several copies were printed and spiral bound for
distribution, or sent electronically on compact disks. The original version had minor changes that are
explained and corrected on this errata sheet. If you have a bound copy, please note the corrections
listed below or simply print out the errata sheet and insert it in your copy of the TMDL. If you have a
compact disk please add this errata sheet to your disk or download the updated version from our

website.

Appropriate corrections have already been made in the downloadable version of the TMDL located on
our website at: http://deqg.mt.gov/wqinfo/TMDL/finalReports.mcpx

The following table contains corrections to the TMDL. The first column cites the page and paragraph
where there is a text error. The second column contains the original text that was in error. The third
column contains the new text that has been corrected for the “Landusky Metals Total Maximum Daily
Loads and Framework Water Quality Improvement Plan” document. The text in error and the correct

text are underlined.

Location in the TMDL

Original Text

Corrected Text

Suggested citation on
the back of the cover

page

Montana DEQ. 2012. Landusky Metals
and Cyanide Total Maximum Daily
Loads and Framework Water Quality
Restoration Plan. Helena, MT: Montana
Dept. of Environmental Quality.

Montana DEQ. 2012. Landusky Metals
Total Maximum Daily Loads and
Framework Water Quality Restoration
Plan. Helena, MT: Montana Dept. of
Environmental Quality.

Section 1.3, Page 1-6,
description for
Section 7

Describes a water quality monitoring
plan for evaluating the long-term
effectiveness of the Landusky Metals
and Cyanide TMDLs and Framework
Water Quality Restoration Plan.

Describes a water quality monitoring
plan for evaluating the long-term
effectiveness of the Landusky Metals
TMDLs and Framework Water Quality
Restoration Plan.

Page 5-25, First
sentence of first
paragraph

Twelve stream segments in the
Landusky TPA require the development
of 60 TMDLs for metals and cyanide
(Table 5-21).

Twelve stream segments in the
Landusky TPA require the
development of 63 TMDLs for metals
and cyanide (Table 5-21).

Page 5-25, Last
sentence of the
second paragraph

These include cadmium and iron in
Beaver Creek, lead in Mill Gulch, arsenic
and copper in Montana Gulch, copper,
lead, and zinc in Ruby Gulch, and
selenium and lead in Swift Gulch Creek.

These include cadmium and iron in
Beaver Creek, lead in Mill Gulch,
copper in Montana Gulch, copper in
Ruby Gulch, and selenium and lead in
Swift Gulch Creek.

Page 8-2, second
paragraph under
Section 8.2

The formal public comment period for
the “Landusky Metals and Cyanide
TMDLs and Framework Water Quality
Restoration Plan” was initiated on
August 17, 2011 and closed on October
12, 2011.

The formal public comment period
for the “Landusky Metals TMDLs and
Framework Water Quality
Restoration Plan” was initiated on
August 17, 2011 and closed on
October 12, 2011.



http://deq.mt.gov/wqinfo/TMDL/finalReports.mcpx
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ACRONYMS

Acronym
AAL
AML
ARARS
ARD
ARM
BER
BLM
BMP
CAL
CAMA
CERCLA
CFR

CN
CWA
DEM
DEQ
EIS
EPA
FWP
GIS
GPM
HH

IR

LA

LAD
LULC
MBMG
MCA
MCL
MDL
MMI
MOS
MPDES
NAIP
NHD
NLCD
NOAA
NPL
NRCS
NRIS
NWIS
PEL
RAWS
RIT/RDG

Definition

Acute Aquatic Life

Abandoned Mine Lands

Applicable or Relevant and Appropriate Requirements
Acid Rock Drainage

Administrative Rules of Montana

Board of Environmental Review (Montana)
Bureau of Land Management (federal)

Best Management Practices

Chronic Aquatic Life

Computer Assisted Mass Appraisal
Comprehensive Environmental Response, Compensation, and Liability Act
Code of Federal Regulations

Cyanide

Clean Water Act

Digital Elevation Model

Department of Environmental Quality (Montana)
Environmental Impact Statement

Environmental Protection Agency (US)

Fish, Wildlife, and Parks

Geographic Information System

Gallons Per Minute

Human Health

Integrated Report

Load Allocation

Land Application Area

Land Use and Land Cover

Montana Bureau of Mines and Geology
Montana Codes Annotated

Maximum Contaminant Level

Method Detection Limit

Multimetric Indices

Margin of Safety

Montana Pollutant Discharge Elimination System
National Agricultural Imagery Program

National Hydrography Data(set)

National Land Cover Dataset

National Oceanographic and Atmospheric Administration
National Priorities List

National Resources Conservation Service

Natural Resource Information System (Montana)
National Water Information System

Probable Effects Levels

Remote Automatic Weather Stations

Resource Indemnity Trust/Reclamation and Development Grants Program
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Acronym Definition

RIT Reach Indexing Tool

SDWIS Safe Drinking Water Information System
SEIS Supplemental Environmental Impact Statement
SILC Satellite Imagery Land Cover

SSURGO Soil Survey Geographic database
STORET EPA STOrage and RETrieval database
TDS Total Dissolved Solids

TMDL Total Maximum Daily Load

TPA TMDL Planning Area

TSS Total Suspended Solids

UAA Use Attainability Analysis

USDA United States Department of Agriculture
USGS United States Geological Survey

USLE Universal Soil Loss Equation

UTMS Untreated Mining Sources

WLA Waste Load Allocation

wQ Water Quality

WQA Water Quality Act

WRP Watershed Restoration Plans

WWTP Waste Water Treatment Plant

ZMI Zortman Mining, Inc.
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DOCUMENT SUMMARY

This document presents total Maximum Daily Loads (TMDL) and a framework water quality
improvement plan for 12 impaired headwater tributaries to the Missouri and Milk rivers located in the
Little Rocky mountain range in north-central Montana (Appendix A, Figure A-7).

The Montana Department of Environmental Quality (DEQ) develops TMDLs and submits them to the
U.S. Environmental Protection Agency (EPA) for approval. The Montana Water Quality Act requires DEQ
to develop TMDLs for streams and lakes that do not meet, or are not expected to meet, Montana water
quality standards. A TMDL is the maximum amount of a pollutant a waterbody can receive and still meet
water quality standards. TMDLs provide an approach to improve water quality so that streams and lakes
can support and maintain their state-designated beneficial uses.

The Landusky TMDL Planning Area (TPA) is located in southwestern Phillips County. The tributaries
originate in the Little Rocky Mountains. The Landusky TPA encompasses about 81,900 acres, with
federal, state, and private land ownership.

The scope of the TMDLs in this document addresses problems with trace metals and cyanide (see Table
DS-1). DEQ determined that 12 tributaries do not meet the applicable water quality standards. This
document establishes 63 TMDLs for metals and cyanide on the 12 stream segments. In addition, seven
impairments caused by low pH are addressed by TMDLs through application of surrogate metal
parameters. Therefore, 70 impairment causes related to trace metals, cyanide and pH are addressed in
this document. Although DEQ recognizes the fecal coliform impairment cause on Rock Creek and the
nitrate nitrogen impairment cause on Mill Gulch, this document addresses only cyanide, metals, and pH
impairments. A future TMDL project will be developed to address the coliform and nitrogen TMDLs for
this planning area.

The chronic and acute toxicity of metal and cyanide pollutants were identified as impairing cold water
fishes, warm water fishes, drinking water uses, primary contact recreation, and agricultural and
industrial uses in planning area streams. Water quality restoration goals in this document for metals and
cyanide are based on the numeric water quality criteria for these pollutants published in Circular DEQ-7
(DEQ 2010). DEQ believes that once these water quality goals are met, all water uses currently affected
by pH, metals, and cyanide will be restored.

Recommended framework strategies for achieving the pollutant reduction goals are also presented in
this plan. They include best management practices (BMPs) such as repair and maintenance of existing
wastewater treatment components, continued lime treatment of collected wastewater, conversion form
sodium hydroxide to lime treatment for leach pad drainage, and improvements in capture system
efficiency.

Implementation of most water quality improvement measures described in this plan is based on
required compliance with numeric water quality standards for treatment plant point sources and waste
loads allocated to mining sources of metals and cyanide. Local, state, federal and tribal agency
stakeholders will, ideally, use this TMDL, and associated information, as a guidance tool for water quality
improvements. Such activities will be documented in an updated engineering evaluation and cost
analysis document that is consistent with achievable local, state, federal and tribal recommendations.
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A flexible approach to control of point source TMDL implementation activities is necessary in the
Landusky TPA as water quality managers respond to a combination of extreme climate events, changing
acidity conditions within waste streams, and escalating costs for power supplies, labor, equipment and
materials. Flexibility is also crucial in formulating new water treatment strategies as more knowledge is
gained through on-going treatment operations and future monitoring. The plan includes broad
monitoring recommendations to improve knowledge of how treatment options are affecting
downstream water quality and to update water quality analyses for a more precise comparison with
standards.

Table DS-1. List of impaired waterbodies, corresponding metals and cyanide TMDLs prepared in this

document, and impaired uses in the Landusky TPA

Waterbody & Location Description

TMDLs Prepared

Impaired Uses

ALDER GULCH, headwaters to mouth
(Ruby Creek)

Cadmium, Copper, Lead,
Mercury, Selenium, Zinc

Aquatic Life
Drinking Water
Warm Water Fishes

BEAVER CREEK, headwaters to Fort Lead Aquatic Life
Belknap Reservation boundary Warm Water Fishes
SOUTH BIG HORN CREEK, Zortman Mine | Aluminum, Arsenic, Aquatic Life
. . . . Cold Water Fishes
to Fort Belknap Reservation boundary Cadmium, Iron, Nickel, Zinc .
Drinking Water
. . Aquatic Life
KING CREEK, headwaters to Fort Belknap Arsenic, Cadmium, .
Reservation boundar Selenium Cold Water Fishes
Y Drinking Water
Aquatic Life

LODGE POLE CREEK, headwaters to Fort
Belknap Reservation boundary

Cadmium, Mercury

Cold Water Fishes
Drinking Water

MILL GULCH, headwaters to mouth (Rock
Creek)

Copper, Mercury, Selenium

Agriculture

Aquatic Life

Drinking Water

Industrial

Primary Contact Recreation
Warm Water Fishes

MONTANA GULCH, headwaters to mouth
(Rock Creek)

Aluminum, Arsenic,
Cadmium, Cyanide, Nickel,
Selenium, Zinc

Aquatic Life
Drinking Water
Warm Water Fishes

ROCK CREEK, headwaters to mouth
(Missouri River)

Cadmium, Copper, Lead,
Mercury, Selenium, Zinc

Aquatic Life

Drinking Water

Primary Contact Recreation
Warm Water Fishes

RUBY CREEK, un-named tributary T25N
R25E S21 to mouth (CK Creek)

Aluminum, Cadmium,
Copper, Lead, Mercury,
Selenium, Zinc

Aquatic Life
Drinking Water
Warm Water Fishes

RUBY GULCH, headwaters to confluence
of Alder Gulch

Aluminum, Cadmium,
Cyanide, Chromium, Lead,
Mercury, Selenium, Zinc

Aquatic Life
Drinking Water
Warm Water Fishes

SULLIVAN CREEK, headwaters to mouth
(Rock Creek)

Cadmium, Iron, Lead,
Selenium, Zinc

Aquatic Life

Drinking Water

Primary Contact Recreation
Warm Water Fishes
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Table DS-1. List of impaired waterbodies, corresponding metals and cyanide TMDLs prepared in this
document, and impaired uses in the Landusky TPA

Waterbody & Location Description TMDLs Prepared Impaired Uses
SWIFT GULCH CREEK, headwaters to Aluminum, Arsenic, | Aquatic Life
mouth (South Big Horn Creek) Cadmium, Copper, Cyanide, | Cold Water Fishes
g Iron, Nickel, Thallium, Zinc Drinking Water
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1.0 INTRODUCTION

This document presents an analysis of water quality information and establishes total maximum daily
loads (TMDLs) for pH, metals, and cyanide problems in the Landusky TPA. This document also presents a
general framework for resolving these problems. Figure A-7, found in Appendix A, shows a map of
waterbodies in the Landusky TPA with metals and cyanide pollutant listings.

1.1 BACKGROUND

In 1972, the U.S. Congress passed the Water Pollution Control Act, more commonly known as the Clean
Water Act (CWA). The CWA’s goal is to “restore and maintain the chemical, physical, and biological
integrity of the Nation’s waters.” The CWA requires each state to designate uses of their waters and to
develop water quality standards to protect those uses.

Montana’s water quality designated use classification system includes the following:
e fish and aquatic life
o wildlife
e recreation
e agriculture
e industry
e drinking water

Each waterbody in Montana has a set of designated uses from the above list. Montana has established
water quality standards to protect these uses, and a waterbody that does not meet one or more
standards is called an impaired water. Each state must monitor their waters to determine whether they
are supporting their designated uses and every two years DEQ must prepare a Water Quality Integrated
Report (IR), which lists all impaired waterbodies and their identified impairment causes. Impairment
causes fall within two main categories: pollutant and non-pollutant.

Montana’s biennial IR identifies all the state’s impaired waterbody segments. The 303(d) list portion of
the IR includes all of those waterbody segments impaired by a pollutant, which require a TMDL, whereas
TMDLs are not required for non-pollutant causes of impairment. Table A-1 in Appendix A identifies
impaired waters for the Landusky TPA from Montana’s 2010 303(d) List, as well as non-pollutant
impairment causes included in Montana’s “2010 Water Quality Integrated Report.” Table A-1 also
provides the current status of each impairment cause, identifying whether it has been addressed by
TMDL development.

Both Montana state law (Section 75-5-701 of the Montana Water Quality Act) and section 303(d) of the
federal CWA require the development of total maximum daily loads for all impaired waterbodies when
water quality is impaired by a pollutant. A TMDL is the maximum amount of a pollutant that a
waterbody can receive and still meet water quality standards.

Developing TMDLs and water quality improvement strategies includes the following components, which
are further defined in Section 4.0:
e Determining measurable target values to help evaluate the waterbody’s condition in relation to
the applicable water quality standards
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e Quantifying the magnitude of pollutant contributions from their sources

e Determining the TMDL for each pollutant based on the allowable loading limits for each
waterbody-pollutant combination

e Allocating the total allowable load (TMDL) into individual loads for each source

In Montana, restoration strategies and monitoring recommendations are also incorporated in TMDL
documents to help facilitate TMDL implementation.

Basically, developing a TMDL for an impaired waterbody is a problem-solving exercise. The problem is
excess pollutant loading that impairs a designated use. The solution is developed by identifying the total
acceptable pollutant load (the TMDL), identifying all the significant pollutant-contributing sources, and
identifying where pollutant loading reductions should be applied to achieve the acceptable load.

1.2 WATER QUALITY IMPAIRMENTS AND TMDLS ADDRESSED BY THIS DOCUMENT

Table 1-1 below lists all of the impairment causes from the “2010 Water Quality Integrated Report (IR)”
that are addressed in this document. Data assessed during this project identified new impairment
causes for five waterbodies. These impairment causes are identified in Table 1-1 and noted as not being
on the 2010 303(d) List (within the integrated report) or within the more recent draft 2012 IR. New
impairments will be documented in the DEQ assessment files and incorporated into the 2014 IR.

This document contains 63 TMDLs for metal and cyanide impairment causes (Table 1-1). In addition,
seven impairment listings for pH are addressed by TMDLs developed through application of surrogate
metal parameters. It is assumed that corrective action to reduce loading to meet the surrogate metal
TMDL will adequately address water quality problems caused by low pH. Non-pollutant impairment
causes are not addressed in this document. Section 7.0 provides some basic water quality solutions to
addressing metals impairments that also serve to address pH impairments.

Although DEQ recognizes the pollutant listings for fecal coliform bacteria on Rock Creek and nitrate
nitrogen on Mill Gulch (Table A-1 in Appendix A), this document addresses only the cyanide, metal, and
pH impairments identified in Table 1-1. This is because DEQ sometimes develops TMDLs in a watershed
at varying phases, with a focus on one or a couple of specific pollutant types. Table A-1 in Appendix A
includes impairment causes with completed TMDLs, as well as pollutant and non-pollutant impairment
causes that need to be addressed by future TMDL development.
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Table 1-1. Water quality impairment causes for the Landusky TPA addressed within this document

Waterbody & Location Impairment Included in
Y . a Waterbody ID P Pollutant Category Impairment Cause Status 2010 Integrated
Description Cause ab
Report
Cadmium Metals Cadmium TMDL completed Yes
Copper Metals Cooper TMDL completed Yes
Lead Metals Lead TMDL completed No
ALDER GULCH, headwaters MT40E002_050 MerCl.er Metals Mercgry TMDL completed Yes
to mouth (Ruby Creek) Selenium Metals Selenium TMDL completed Yes
Zinc Metals Zinc TMDL completed Yes
A i TMDL
pH pH/Acidity/Caustic Conditions ddressed by cadmium aa Yes
surrogate
BEAVER CREEK, headwaters
to Fort Belknap Reservation | MT40M001_011 | Lead Metals Lead TMDL completed Yes
boundary
Aluminum Metals Aluminum TMDL completed Yes
SOUTH BIG HORN CREEK, Arsenic Metals Arsenic TMDL completed Yes
Zortman Mine to .Fort MT401001 030 Cadmium Metals Cadmium TMDL completed Yes
Belknap Reservation - Iron Metals Iron TMDL completed No
boundary Nickel Metals Nickel TMDL completed Yes
Zinc Metals Zinc TMDL completed Yes
KING CREEK, headwaters to Arsenic Metals Arsenic TMDL completed No
Fort Belknap Reservation MT401001_040 Cadmium Metals Cadmium TMDL completed No
boundary Selenium Metals Selenium, TMDL completed Yes
LODGE POLE CREEK, Cadmium Metals Cadmium TMDL completed Yes
headwaters to Fort Belknap | MT401001_050
Reservation boundary Mercury Metals Cadmium TMDL completed Yes
Copper Metals Copper TMDL completed Yes
MILL GULCH, headwaters to MT40E002 100 Merc%lry Metals Mercher TMDL completed Yes
mouth (Rock Creek) - Selenium Metals Selenium TMDL completed Yes
pH pH/Acidity/Caustic Conditions | Addressed by Cu TMDL as a surrogate | Yes
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Table 1-1. Water quality impairment causes for the Landusky TPA addressed within this document

Waterbody & Location Impairment Included in
Y . a Waterbody ID P Pollutant Category Impairment Cause Status 2010 Integrated
Description Cause ab
Report
Aluminum Metals Aluminum TMDL Completed No
Arsenic Metals Arsenic TMDL completed No
MONTANA GULCH, Cadrmum Me'fals Cadr’r.uum TMDL completed Yes
headwaters to mouth (Rock | MT40E002_010 | Cyanide Toxin Cyanide TMDL completed No
Creek) Nickel Metals Nickel TMDL completed No
Selenium Metals Selenium TMDL completed No
Zinc Metals Zinc TMDL completed No
pH pH/Acidity/Caustic Conditions | Addressed by Cd TMDL as a surrogate | Yes
Cadmium Metals Cadmium TMDL completed Yes
Copper Metals Copper TMDL completed Yes
Mercury Metals Mercury TMDL completed Yes
ROCK CREEK, headwaters t
S NeAaWaters to |\ \140e002_090 | Lead Metals Lead TMDL completed Yes
mouth (Missouri River) - -
Selenium Metals Selenium TMDL completed Yes
Zinc Metals Zinc TMDL completed Yes
pH pH/Acidity/Caustic Conditions | Addressed by Cd TMDL as a surrogate | Yes
Aluminum Metals Aluminum TMDL completed Yes
Cadmium Metals Cadmium TMDL completed Yes
Copper Metals Cooper TMDL completed Yes
RUBY CREEK, un-named Mercur Metals Mercury TMDL completed Yes
tributary T25N R25E S21to | MT40E002_060 y y P
Lead Metals Lead TMDL completed Yes
mouth (CK Creek) - -
Selenium Metals Selenium TMDL completed Yes
Zinc Metals Zinc TMDL completed Yes
pH pH/Acidity/Caustic Conditions | Addressed by Cd TMDL as a surrogate | Yes
Aluminum Metals Aluminum TMDL completed No
Cadmium Metals Cadmium TMDL completed Yes
Cyanide Toxin Cyanide TMDL completed No
RUBY GULCH. headwaters Chromium Metals Chromium TMDL completed Yes
’ MT40E002_070 Lead Metals Lead TMDL completed Yes
to confluence of Alder Gulch
Mercury Metal Mercury TMDL complete Yes
Selenium Metals Selenium TMDL completed Yes
Zinc Metals Zinc TMDL completed Yes
pH pH/Acidity/Caustic Conditions | Addressed by Cd TMDL as a surrogate | Yes
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Table 1-1. Water quality impairment causes for the Landusky TPA addressed within this document

Waterbody & Location Impairment Included in
Y . a Waterbody ID P Pollutant Category Impairment Cause Status 2010 Integrated
Description Cause ab
Report
Cadmium Metals Cadmium TMDL completed No
SULLIVAN CREEK, Lead Metals Lead TMDL completed No
headwaters to mouth (Rock | MT40E002_110 Iron Metals Iron TMDL completed No
Creek) Selenium Metals Selenium TMDL completed No
Zinc Metals Zinc TMDL completed No
Aluminum Metals Aluminum TMDL completed Yes
Arsenic Metals Arsenic TMDL completed Yes
Cadmium Metals Cadmium TMDL completed Yes
Copper Metals Cadmium TMDL completed Yes
SWIFT GULCH CREEK, - - -
Cyanide Toxin Cyanide TMDL completed Yes
headwaters to mouth MT401002_010
. Iron Metals Iron TMDL completed Yes
(South Big Horn Creek) - -
Nickel Metals Nickel TMDL completed Yes
Thallium Metals Zinc TMDL completed Yes
Zinc Metals Zinc TMDL completed Yes
pH pH/Acidity/Caustic Conditions | Addressed by Cd TMDL as a surrogate | Yes

% All waterbody segments within the IR are indexed to the National Hydrography Dataset (NHD)
@ Impairment causes not in the “2010 or draft 2012 Water Quality Integrated Report” were recently identified and will be included in the 2014 Integrated

Report.
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1.3 DOCUMENT LAYOUT

This document addresses all of the required components of a TMDL and includes a framework
implementation and monitoring strategy. The TMDL components are summarized within the main body
of the document. Additional technical details are contained in the appendices. In addition to this
introductory section, this document includes:

Section 2.0 Landusky TMDL planning area description:
Describes the physical characteristics and social profile of the watershed.

Section 3.0 Montana Water Quality Standards
Discusses the water quality standards that apply to the Landusky TPA.

Section 4.0 Defining TMDLs and Their Components
Defines the components of TMDLs and how each is developed.

Sections 5.0 Metals TMDL Components

Each section includes (a) a discussion of the affected waterbodies and the pollutant’s effect on
designated beneficial uses, (b) the information sources and assessment methods used to evaluate
stream health and pollutant source contributions, (c) water quality targets and existing water quality
conditions, (d) the quantified pollutant loading from the identified sources, (e) the determined TMDL for
each waterbody, (f) the allocations of the allowable pollutant load to the identified sources.

Section 6.0 Framework Water Quality Restoration Strategy:
Discusses water quality restoration objectives and presents a framework for implementing a strategy to
meet the identified objectives and TMDLs.

Section 7.0 Monitoring Strategy and Adaptive Management:
Describes a water quality monitoring plan for evaluating the long-term effectiveness of the Landusky
Metals TMDLs and Framework Water Quality Restoration Plan.
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2.0 LANDUSKY PLANNING AREA DESCRIPTION

This report describes the physical, ecological, and cultural characteristics of the Rock Creek watershed
and nearby areas in the uplands of the Little Rocky Mountains. The characterization establishes a
context for impaired waters to support total maximum daily load (TMDL) planning. The area described is
known as the Landusky TMDL Planning Area (TPA).

The Montana Department of Environmental Quality (DEQ) has identified 12 impaired (Category 5 and
4C) waterbodies within the Landusky TPA: Alder Gulch, Beaver Creek, South Big Horn Creek, King Creek,
Lodge Pole Creek, Mill Gulch, Montana Gulch, Rock Creek, Ruby Creek, Ruby Gulch, Swift Gulch Creek,
and Sullivan Creek. Sullivan Creek is classified Category 4C; the other streams are Category 5. The
impairments are detailed in DEQ’s Integrated 305(b)/303(d) Water Quality Report (Montana
Department of Environmental Quality, Water Quality Planning Bureau, 2010), and are not discussed in
this report. For the reader’s convenience, listings extracted from the report are listed in Table 3-1. A
total of 69.8 miles of streams in the TPA are listed as impaired. The map figures referenced in the
following discussion are contained in Appendix A.

2.1 PHYSICAL PARAMETERS

2.1.1 Location

The Landusky TPA is within Phillips County. The total extent is 81,900 acres, or approximately 128
square miles. The TPA is located in the Middle Missouri Basin (Accounting Unit 100401) of central
Montana, and within the Fort Peck Reservoir fourth-code watershed, as shown in Appendix A, Figure A-
1. The TPA is coincident with the 1004010406 fifth-code watershed (Rock Creek), enlarged northward to
include areas of the Little Rocky Mountains not located within the Fort Belknap Indian Reservation.
Figure 2-1 illustrates the northern half of the Landusky planning area, the locations of the towns of
Zortman and Landusky, and the locations of impaired streams. The TPA is bounded by the drainage
divides to the east, west, and south, and the boundary of the Fort Belknap Reservation to the north.
Note that the listed segments of King Creek, South Big Horn Creek, Lodge Pole Creek, and Beaver Creek
terminate at the Fort Belknap Reservation Boundary.
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Figure 2-1. Map of the northern half of the Landusky TPA showing locations of impaired waters.

The TPA spans three Level lll Ecoregions: Middle Rockies (17), Northwestern Glaciated Plains (42), and
Northwestern Great Plains (43). Four Level IV Ecoregions are mapped within the TPA (Woods, et al.,
2002), as shown on Appendix A, Figure A-2. These include: Foothill Grassland (42r), Glaciated Northern
Grassland (42j), Missouri Breaks Woodland-Scrubland (43l), and Scattered Eastern Igneous-Core
Mountains (17r).

2.1.2 Topography

Elevations in the Landusky TPA range from approximately 686 to 1,748 meters (2,250 — 5,733 feet)
above mean sea level (Appendix A, Figure A-3). The lowest point is the confluence of Rock Creek and
the Missouri River. The highest point is Antoine Butte, in the heart of the Little Rocky Mountains. The
landscape is characterized by mountains, plains and badlands.

2.1.3 Geology
Appendix A, Figure A-4 provides an overview of the geology, based on a geologic map of the Zortman
quadrangle (Porter and Wilde, 2001).
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2.1.3.1 Bedrock

The bedrock of the TPA includes Precambrian (pre-Belt Series) metamorphic rocks, Paleozoic and
Mesozoic sedimentary rocks, and Tertiary igneous rocks. Tertiary igneous rocks form the core of the
Little Rocky Mountains, and their emplacement caused the surrounding rocks to deform into a dome
around and over the intrusion. Later erosion stripped much of this rock away from the igneous rocks,
leaving the older rocks exposed on the margins of the Little Rocky Mountains. The plains are dominated
by Mesozoic sedimentary rocks, of which the Cretaceous section is the most aerially extensive. These
rocks underlie wide expanses of the northern plains, including much of the Landusky TPA.

2.1.3.2 Recent Sediments

Older Tertiary and Quaternary alluvial sediments are present on dissected pediments surrounding the
Little Rocky Mountains. More recent alluvial deposits are located within modern stream channels that
are incised into the Cretaceous sedimentary rocks.

2.1.3.3 Soils

The USGS Water Resources Division (Schwarz and Alexander, 1995) created a dataset of hydrology-
relevant soil attributes, based on the USDA Natural Resources Conservation Service (NRCS) STATSGO soil
database. The STATSGO data are intended for small-scale (watershed or larger) mapping, and is too
general to be used at scales larger than 1:250,000. It is important to realize, therefore, that each soil
unit in the STATSGO data may include up to 21 soil components. Soil analysis at a larger scale should use
NRCS SSURGO data. The soil attributes considered in this characterization are erodibility and slope.

Soil erodibility is based on the Universal Soil Loss Equation (USLE) K-factor (Wischmeier and Smith,
1978). K-factor values range from 0 to 1, with a greater value corresponding to greater potential for
erosion. Susceptibility to erosion is mapped on Appendix A, Figure A-5, with soil units assigned to the
following ranges: low (0.0-0.2), moderate-low (0.2-0.29) and moderate-high (0.3-0.4). Values of >0.4 are
considered highly susceptible to erosion. No values greater than 0.39 are mapped in the TPA.

The majority of the TPA (70%) is mapped with moderate-low susceptibility soils. Nearly a third of the
TPA is mapped with moderate-high susceptibility (29%) soils. Low susceptibility soils are mapped in less
than 1% of the TPA. The entire area of the Little Rocky Mountains is mapped with moderate-low
susceptibility soils.

Appendix A, Figure A-6, which shows slope interpreted from a 30-meter digital elevation model (DEM),
illustrates that the TPA is characterized by three landscapes: mountains, plains and badlands. The
mountains and to a lesser extent, the badlands, have locally steep slopes.

2.2 SURFACE WATER

The TPA includes the 5" code watershed 1004010406, and extends northward to the Fort Belknap
Indian Reservation. The TPA therefore includes the headwaters of streams that radiate outward from
the center of the Little Rocky Mountains into other watersheds (including the Milk River 4" code
watershed to the north). Hydrography of the Landusky TPA is illustrated on Appendix A, Figure A-7. The
National Hydrography Dataset (NHD) medium resolution data (U.S. Geological Survey, 1999) includes
123 miles of streams mapped in the TPA. This data is compiled at 1:100,000.

2.2.1 Stream Gaging Stations
The United States Geological Survey (USGS) formerly maintained one gaging station within the TPA, as
detailed below in Table 2-1. The gaging station location is shown in Appendix A, Figure A-7.
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Table 2-1. Stream Gage

Name Number Drainage Area | Agency Period of Record

Rock Creek near Landusky, MT 06115350 72.9 miles? USGS 11/1999-9/2004

2.2.2 Stream Flow

Stream flow data are based on records from the USGS stream gage on Rock Creek near Landusky
described above, and are available via the Internet from the USGS NWIS site (United States Department
of the Interior, 2008). Flows in Rock Creek vary considerably over a calendar year. A hydrograph
summarizing mean daily discharge at this station is shown below in Figure 2-2
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Figure 2-2. Mean daily discharge of Rock Creek at USGS Station 06115350 near Landusky, Montana

Flow is variable from year to year, but on average (over a 5-year period of record), peak flows occur in
late winter (February-March) or in July. The highest recorded flow is 567 cubic feet per second (cfs) in
March 2003, and probably represents a rain-on-snow event. Annual peaks have ranged from 567 cfs to
12 cfs (March 9, 2001).

Over the period of record, mean high flow occurs in March (13 cfs), and mean low flow occurs in
September (0 cfs). Daily discharge data demonstrate that Rock Creek is commonly dry in late summer.

2.2.3 Surface Water Quality

Approximately 290 surface water monitoring stations occur within the TPA boundaries. About 105 of
these are listed in the STORET water quality database maintained by the United States Environmental
Protection Agency (EPA). The most inclusive water quality database for the planning area is that created
and maintained by Spectrum Engineering, Inc. ( 2005). The database contains water quality analytical
results and field measurements for surface and groundwater. It includes pre-mine baseline data,
compliance monitoring during active mining by Zortman Mining, Inc. (ZMl), and post-mine reclamation
monitoring by Spectrum field staff. Appendix B contains a subset of the entire Z-L ACCESS database used
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to describe the existing surface water quality of listed streams. Appendix C contains water quality
records for sites selected as representing natural background for surface waters.

Surface waters exhibit a wide range in chemical characteristics depending upon the degree of influence
from mining sources and distance from the core of the Little Rockies range. Waters remote from mining
disturbances are typically low in trace metal and dissolved solids and have a neutral pH. Waters affected
by mining are high in dissolved solids, particularly sulfate, have elevated metals concentrations, and
have pH values ranging from 3.0 to 9.0. Dissolved solids and pH values increase as streams flow from the
Little Rocky Mountain uplands onto the surrounding sedimentary plains.

2.3 GROUNDWATER

2.3.1 Hydrogeology

No comprehensive hydrogeology study is available for the entire TPA. Osborne and Gallagher (2001)
described the groundwater system within the Zortman and Landusky mine areas as part of the Final
Supplemental Environmental Impact Statement (SEIS) prepared by the Bureau of Land Management
(BLM) and DEQ (2001). The study described the groundwater flow paths as affected by geologic and
mine features, described water balance and chemical mass loading processes, and presented a water
quality classification system based on the degree of mine influence on groundwater quality.

A groundwater flow divide occurs at the crest of the Little Rocky Mountains. Groundwater flow within
the shallowest aquifer generally mimics surface water flows that radiate outward from the mountain
core to the surrounding plains. Surface and groundwater flows south toward the Missouri River and
north toward the Milk River from the highest elevations.

Natural groundwater recharge occurs from infiltration of precipitation and loss from stream channels.
The extensive open pits, disturbed areas, and underground mine workings at both mine sites has likely
increased the rate of groundwater recharge compared to pre-mine conditions (Osborne and Gallagher,
2001). Groundwater affected by bedrock mineralization and mining disturbance has acidic pH and
elevated dissolved solids, including metals, compared to groundwaters outside of mineralized zones or
mine disturbances.

2.3.2 Groundwater Quality

The Spectrum ACCESS database contains groundwater quality data from over 150 locations that include
either wells or springs that were monitored at some point during mine operations. Because of the large
datasets for individual sites, the chemistry of samples from wells RG-110 and ZL-136 is given in
Appendix D to represent shallow aquifer conditions at the Zortman and Landusky mines respectively.
The locations of these wells are shown in Appendix A, Figure A-8.

The water quality data include general physical parameters: temperature, pH and specific conductance,
in addition to inorganic chemistry (common ions, metals and trace elements). Most of the mined rock
contains sufficient sulfide minerals to produce acidity when exposed to oxygen and water. Therefore,
elevated metals concentrations are common in groundwater. The use of blasting agents and cyanide for
ore processing and fertilizers for reclamation have increased groundwater levels of nitrogen. Elevated
selenium has resulted from accelerated rock weathering with mining and high selenium concentrations
in clay materials used for leach pad liners.
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The TPA has one public water supply well operated by the Zortman Water Users Association. This well is
completed in the Paleozoic Madison Limestone aquifer. Pump test data from within the planning area
indicate little connection between the shallow igneous bedrock aquifer and the deeper Paleozoic aquifer
(Osborne and Gallagher, 2001). Water quality data is available for the Zortman well via the SDWIS State
database (Montana Department of Environmental Quality, 2008), although these data reflect the
finished water provided to the public, not raw water at the source.

2.4 CLIMATE

Climate in the area is typical of mountains and plains in north-central Montana. Precipitation is most
abundant in May and June. Annual average precipitation ranges from 13-21 inches. The mountains
receive most of the moisture, and the amount received decreases with elevation, with the least falling at
the confluence with the Missouri River. The precipitation data (Appendix A, Figure A-9) is mapped by
Oregon State University’s PRISM Group, using records from NOAA stations (Prism Group, 2004).

See Table 2-2 below for a climate summary; Appendix A, Figure A-9 shows the distribution of average
annual precipitation.

2.4.1 Climate Stations

National Oceanographic and Atmospheric Administration’s (NOAA) National Weather Service operates
one weather station in the TPA (Zortman). There are no USDA Natural Resources Conservation Service
(NRCS) SNOTEL snowpack monitoring stations within the TPA.

Three additional climate monitoring station are present: BLM remote automatic weather stations
(RAWS). RAWS stations are primarily used to assess conditions related to fire hazard, and provide
telemetry to the National Interagency Fire Center in Boise, Idaho. The RAWS stations in the TPA include:
Zortman Mine (ALDM8); Lewistown Port #2 (TS705); and Manning Corral Dogtown (MCDMS).

Climate data in Table 2-2 are provided by the MesoWest program, operated by the University of Utah
Meteorology Department, and by the Western Regional Climate Center, operated by the Desert
Research Institute at the University of Nevada-Reno.

Table 2-2. Monthly Climate Summary: Zortman
Zortman, Montana (NOAA Station 249900) Period of Record : 9/1/1965 to 12/31/2005

Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec | Annual

Ave. Max. Temp (F) 31.8 | 35.2 | 42.0| 526 | 63.0 | 71.1 | 79.4 | 794 | 68.3 | 55.8 | 42.2 | 33.8 54.5

Ave. Min. Temp. (F) 9.7 | 125 |19.7 | 29.0 | 37.7 | 45.8 | 50.8 | 50.2 | 40.7 | 30.7 | 20.3 | 12.3 29.9

Ave Tot. Precip. (in.) | 0.87 | 0.53 | 0.91 | 1.61 | 2.96 | 3.91 | 2.13 | 1.78 | 1.59 | 0.88 | 0.48 | 0.77 | 18.42

Ave.. Snowfall (in.) 47 | 53 |63 |13 | 06 | 00| 00| 00| 00 | 03] 32 | 53 27.0

Ave Snow Depth

. 4 4 2 0 0 0 0 0 0 0 1 2 1
(in.)

2.5 ECOLOGICAL PARAMETERS
2.5.1 Vegetation

The majority of the land cover in the TPA (55%) is grassland/herbaceous. This area corresponds
generally to the plains. The Little Rocky Mountains are mostly covered in evergreen forest (28.5% of the
total area). Shrubland occupies 10.2% of the total, and deciduous forest 2.3%. Open mines account for
1.9% of the total area. Conifers are dominated by Lodgepole pine, giving way to Ponderosa pine at lower
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elevations, with lesser amounts of Douglas fir, White pine, and juniper. Landcover is shown in Appendix
A, Figure A-10. Data sources include the University of Montana’s Satellite Imagery Land Cover (SILC)
project (University of Montana, 2002), and USGS National Land Cover Dataset (NLCD) mapping
(Montana State Library, 1992).

2.5.2 Aquatic Life

Fish are reported in only four streams in the TPA: Beaver Creek, Lodge Pole Creek, Montana Gulch and
Rock Creek. Fish in Rock Creek are limited to a one-mile section of the lower reach (Montana
Department of Fish, Wildlife, and Parks 2011). Native fish species present in the TPA include: bigmouth
buffalo, brassy minnow, brook stickleback, emerald shiner, fathead minnow, flathead chub, goldeye,
lowa darter, lake chub, longnose dace, mountain sucker, northern redbelly dace, river carpsucker,
shorthead redhorse, smallmouth buffalo, western silvery/plains minnow, and white sucker.

Introduced species are also present, including: black bullhead, bluegill, brook trout, common carp,
northern pike, pumpkinseed, smallmouth bass, walleye and yellow perch. Data on fish species
distribution are collected, maintained and provided by FWP ( 2011). Fish species distribution data is
shown simply in Appendix A, Figure A-11 and tabulated in detail in Appendix E.

2.5.3 Fires

Fire has played significant economic and ecological roles in the mountainous portion of the planning
area. There was a lull in mining activity when the Ruby Gulch Mill burned down in 1913. Fires swept

through the mining town of Zortman in 1929 and again in 1944. A substantial area of the Little Rocky
Mountains was burned in a 1936 forest fire. Smaller fires burned additional forest lands in 1984 and

1988.

2.6 CULTURAL PARAMETERS
2.6.1 Population

An estimated 98 persons lived within the TPA in 2000 (Montana Department of Natural Resources and
Conservation, 2008). Population estimates are derived from census data (United States Census Bureau,
2000), based upon the populations reported from census blocks within and intersecting the TPA
boundary. Populations from Landusky and Zortman are not reported in the 2000 census, either as towns
or census designated places (CDPs). Census data are mapped in Appendix A, Figure A-12. Much of the
TPA is unpopulated. The Landusky TPA does not include the area within the Fort Belknap Reservation.

Beaver Creek, King Creek, Lodge Pole Creek, and South Big Horn Creek flow from the crest of the Little
Rockie Mountains, northward onto the Fort Belknap Indian Reservation. The reservation community of
Hays is about six miles downstream of the Landusky planning area boundary on Little Peoples Creek; the
community of Lodge Pole is four miles below the planning area boundary on Lodge Pole Creek. The
resident population of the Fort Belknap Reservation is approximately 5,000. The effects of mine-related
ARD occur in South Big Horn Creek below the reservation boundary. The influence of mining on Lodge
Pole Creek water quality at the reservation boundary is less clear.
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2.7 TRANSPORTATION NETWORKS

2.7.1 Roads
The TPA is bisected by US Route 191. The TPA contains a network of unpaved roads on public and
private lands.

2.7.2 Railroads

No active or historic railways are present in the TPA.

2.8 LAND OWNERSHIP

Land ownership data (Table 2-3) are provided by the State of Montana CAMA database via the NRIS
website (Montana Department of Natural Resources and Conservation, 2008). Slightly more than one-
half of the TPA is administered by the US Bureau of Land Management, and 15% by the US Fish &
Wildlife Service. Private lands comprise 23% of the TPA. Montana State Trust Lands occupy 4.5% of the
TPA. Land ownership is shown in Appendix A, Figure A-13.

Table 2-3. Land Ownership

Owner Acres Square Miles % of Total
US Bureau of Land Management 45,931 71.77 56%
Private 19,240 30.06 23%
US Fish & Wildlife Service 12,584 19.66 15%
Montana State Trust Land 3,701 5.78 4%
Bureau of Indian Affairs Trust Land 373 0.58 0.5%
Total 81,911* 127.99 —

*includes 83 acres of water

2.9 LAND USE & COVER

Land use within the TPA (Table 2-4) is dominated by forest and agriculture. Agricultural use in the
lowlands is primarily livestock grazing. Information on land use is based on land use and land cover
(LULC) mapping completed by the USGS in the 1980s. The data are at 1:250,000 scale, and are based
upon manual interpretation of aerial photographs. Agricultural land use is illustrated in Appendix A,
Figure A-14. Potential sources of human impacts (abandoned mines, timber harvest, livestock feeding
areas) are illustrated in Appendix A, Figure A-15.

Table 2-4. Land Use and Cover

Land Use Acres Square Miles % of Total
Grasslands/Herbaceous 44,819.6 70.0 54.73%
Evergreen Forest 23,323.1 36.4 28.48%
Shrubland 8,337.5 13.0 10.18%
Deciduous Forest 1,855.7 2.9 2.27%
Quarries/Strip Mines/Gravel Pits 1,578.3 2.5 1.93%
Bare Rock/Sand/Clay 1,064.3 1.7 1.30%
Small Grains 264.7 0.4 0.32%
Open Water 165.8 0.3 0.20%
Mixed Forest 147.5 0.2 0.18%
Pasture/Hay 125.1 0.2 0.15%
Commercial/Industrial/Transportation 103.3 0.2 0.13%
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Table 2-4. Land Use and Cover

Land Use Acres Square Miles % of Total
Fallow 101.7 0.2 0.12%
Row Crops 4.8 0.0 0.01%
Woody Wetlands 4.0 0.0 0.00%
Emergent Herbaceous Wetlands 33 0.0 0.00%

Additional information on agricultural land use can be obtained from Department of Revenue data. The
Department of Revenue assigns a predominant agricultural use only if more than 50% of a given parcel is
so used, and then the entire acreage is ascribed to that use. A total of 144 acres of irrigated land is
reported in the TPA. The dominant designated agricultural use is grazing, corresponding to 17,685 acres
(28 square miles) or 22% of the TPA area (Montana Department of Natural Resources and Conservation,
2008).

2.9.1 Mining

Until recently, mining was a major portion of the economy in the TPA. Waste rock and tailings are still
present in many locations. Production began later than many other Montana districts. Gold-bearing
placers were first widely discovered in 1884. Lode deposits were first worked in 1890 (Montana
Department of Environmental Quality, 2011).

2.9.1.1 Historic Mining Activity

Like many mining districts, The Little Rockies district experienced several periods of intense activity
separated by relative lulls. Lode mines were especially active in the early 1890s, 1903-1912, and during
the 1930s.

DEQ Remediation Division data on abandoned mine locations are plotted in Appendix A, Figure A-15.
Modern Activity

Two large open pit gold mines operated from 1979 to 1998. The Zortman mine permit included 406
acres (Figure A-16), and the Landusky permit included 783 acres (Figure A-17) (Mitchell, 2004). Exposure
of sulfide ores and associated tailings caused acid rock drainage (ARD) issues, and several leaks from the
cyanide leach pits were documented.

2.9.2 Timber Harvests
No maps of timber harvests were identified. The ‘transitional’ classification in NLCD is commonly applied
to harvested or burned areas, and this classification is not mapped in the TPA.

2.9.3 Livestock Operations
The Montana Pollution Discharge Elimination System (MPDES) does not report any regulated
concentrated animal feeding operations (CAFOs) within the TPA.

2.10 WASTEWATER

Facilities treating ARD affected water with hydrated lime are located at the Landusky Mine, the Zortman
Mine, and on Swift Gulch Creek. A separate biological treatment plant at the Landusky Mine removes
cyanide, nitrates, and selenium from leach pad seepage.
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The metals concentrations in untreated water reporting to the Zortman and Landusky treatment plants
are generally several orders of magnitude higher than the applicable water quality standards. Although
the reduction in metal concentrations with treatment is substantial at both plants, the treated effluent
commonly exceeds standards for several parameters. Figure 2-3 illustrates the metal concentrations in
influent and effluent from the plants since 2003, compared to water quality standards.
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Figure 2-3. Metals and cyanide concentrations in untreated and treated wastewater at the Landusky
(A) and Zortman (B) treatment plants

Average removal for the Landusky plant is 96 percent, compared to 94 percent at Zortman. Despite the
high level of treatment, the treated effluent commonly exceeds water quality standards for cadmium
and selenium. Considering the logarithmic scale of the Figure 2-3 graphs, treatment interruptions or
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bypasses caused by damaged or malfunctioning treatment system components causes extremely high
metals loading to receiving waters.

The plant at Zortman treats an annual average of about 70 million gallons of wastewater collected from
three drainage capture systems. The Landusky plant treats an annual average of about 225 million
gallons from four drainage capture systems, a historic mine adit discharge, an artesian well, and leach
pad drainage.

The Swift Gulch Creek plant operated from June through November of 2010, treating water from two
upstream capture systems. The plant capacity ranges from 50 to 100 gallons per minute. Figure 2-4
contains bar graphs of cadmium and zinc concentrations in Swift Gulch Creek at site L-19, located
upstream of the capture systems, and site L-49, located downstream of the treatment plant discharge.
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Figure 2-4. Median June through August cadmium and zinc concentrations in Swift Gulch Creek at sites
upstream (L-19) and downstream (L-49) of the treatment plant during 2010.

The graphs depict a 90 percent reduction in cadmium and a 98 percent reduction in zinc concentration.
Plant operation was shut down because of extreme Swift Gulch Creek flows during May of 2011 that
destroyed both capture systems. Plant operation is planned to resume after capture system repairs.

There are no MPDES regulated discharges within the TPA. Since June of 2004, reclamation and water
treatment have occurred under authority of the federal Comprehensive Environmental Response,
Compensation and Liability Act (CERCLA). The current Engineering Evaluation and Cost Analysis
(Spectrum Engineering, Inc., 2006) assumes that perpetual operation of the treatment plants is needed
to minimize environmental damage and prevent exposure to toxic metal concentrations from untreated
mine discharges.

Neither Zortman nor Landusky have centralized domestic sewage treatment. Domestic wastewater
treatment is provided by on-site septic tanks and drainfields (Spectrum Engineering, Inc., 2006). Septic
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system density is estimated from the 2000 census block data, based on the assumption of one septic
tank and drainfield for each 2.5 persons (Montana Department of Natural Resources and Conservation,
2008), and that sewer systems correspond to incorporated communities. Septic system density is
classified as low (<50 per square mile), moderate (51-300 per square mile) or high (>300 per square
mile). Nearly all of the TPA is mapped as low septic system density, with very limited areas of moderate
(35 acres) density. The moderate density locations are found in Zortman. Septic system density is
illustrated in Appendix A, Figure A-15.
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3.0 TMDL REGULATORY FRAMEWORK

3.1 TMDL DEVELOPMENT REQUIREMENTS

Section 303(d) of the Federal Clean Water Act (CWA) requires that states identify waterbodies within its
boundaries that do not meet water quality standards. Montana tracks waterbodies that do not meet
water quality standards within a biennial report, referred to as a Montana’s Water Quality Integrated
Report. Montana applies a consistent methodology for assessing whether or not a waterbody is meeting
all applicable water quality standards. An updated assessment method for evaluating water quality
standards for metals is identified in The Montana Department of Environmental Quality Metals
Assessment Method (Montana Department of Environmental Quality,2011).

Under Montana State Law, an "impaired waterbody" is defined as a waterbody or stream segment for
which sufficient credible data (Montana Department of Environmental Quality, 2011) show that the
waterbody or stream segment is failing to achieve compliance with applicable water quality standards
(Montana Water Quality Act; Section 75-5-103(11)). A threatened waterbody is also defined within state
law. There are 12 waterbodies identified as impaired in the Landusky TMDL planning area (TPA). No
waterbodies are identified as threatened. To satisfy Montana State Law and the Federal Clean Water
Act, TMDLs are developed for each waterbody-pollutant combination identified on the state’s list of
impaired or threatened waters. Montana State law also requires that DEQ periodically review TMD
implementation as part of an adaptive management approach.

3.2 WATERBODIES AND POLLUTANTS OF CONCERN

Metals, pH, and cyanide causes of impairment in the Landusky TPA that appeared on the 2010 list are
addressed in this document. TMDLs were not prepared where an updated assessment of available data
suggests that the initial impairment determination was inaccurate, or where conditions have improved
since the initial impairment determination to the extent that it is apparent that the pollutant no longer
impairs a beneficial use. Where a pollutant cause of impairment is recommended for removal from the
list of impaired waterbodies, justification is provided within this document.

DEQ describes impairment as either partially supporting or not supporting, based on assessment results.
Not supporting is applied to all situations where a drinking water standard is not met, and is also applied
to conditions where the assessment results indicate a severe level of impairment of aquatic life or
fishery. All other impairment situations default to partially supporting. A non-supporting level of
impairment does not equate to complete elimination of the use.

Table 3-1 provides a summary of waterbody beneficial use support status from the 2010 303(d) List for
the Landusky TPA, along with updates that will be reflected on a future 303(d) list. Specific probable
causes of impairment for each of the impaired waterbodies are found in Table 1-1, in Section 1.

3/12/12 Final 3-1



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Section 3.0

Table 3-1. Landusky impaired waterbody segments and beneficial use support status

Waterbody & Stream Description Waterbody # £ -
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Alder Guich, headwaters to mouth (Ruby MT40E002_050 [ C-3 | N | NA| N N* | X X X
Creek)
Beaver Creek, headwaters to Fort Belknap MT40M001_01 |[B-3 [N | NA|N F F F F
Reservation Boundary 1
South Big Horn Creek, Zortman Mine to Fort MT401001_030 B-1 | N[N NA [ N X F F
Belknap Reservation Boundary
King Creek, headwaters to Fort Belknap MT401001_040 B-1 [N |N NA | F X F F
Reservation Boundary
Lodge Pole Creek, headwaters to Fort Belknap | MT401001_050 B-1 [N |N NA | N X F F
Reservation Boundary
Mill Gulch, headwaters to mouth (Rock Creek) | MT40E002_100 | C-3 |P | NA | P N P P P
Montana Gulch, headwaters to mouth (Rock MT40E002_010 [ C-3 | N | NA| N N* | X X X
Creek)
Rock Creek, headwaters to mouth (Missouri MT40E002_090 [ C-3 |P | NA| P N* | P X X
River)
Ruby Creek, un-named tributary T25N R25E MT40E002_ 060 [ C-3 | N | NA| N N* | X X X
$21 to mouth (CK Creek)
Ruby Guich, headwaters to confluence of Alder | MT40E002_070 | C-3 | N | NA | N N* | X X X
Gulch
Sullivan Creek, headwaters to mouth (Rock MT40E002_110 [ C-3 | N | NA| N N* | N X X
Creek)
Swift Gulch Creek, headwaters to mouth MT401002_010 B-1 |N|N NA | N F F F
(South Big Horn Creek)

Legend: F= Full Support; P= Partial Support; N= Not Supported; T= Threatened; X= Not Assessed (Insufficient

Credible Data)

* Newly identified use impairment based on Landusky TMDL development and related analyses

Impairment status and impairment list reviews are provided for each waterbody in Section 5.0 of this

document.

3.3 APPLICABLE WATER QUALITY STANDARDS

Water quality standards include: the uses designated for a waterbody, the legally enforceable standards
that ensure that the uses are supported, and a nondegradation policy that protects the high quality of a
waterbody. The ultimate goal of this water quality restoration plan, once implemented, is to ensure that
all designated beneficial uses are fully supported and all standards are met. Water quality standards
form the basis for the targets described in Sections 5. Pollutants addressed in this Water Quality
Restoration Plan include: metals, cyanide, and pH. This section provides a summary of the applicable
water quality standards for each of these pollutants.

3.3.1 Classification and Beneficial Uses
Classification is the assignment (designation) of a single or group of uses to a waterbody based on the
potential of the waterbody to support those uses. Designated Uses or Beneficial Uses are simple
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narrative descriptions of water quality expectations or water quality goals. The variety of “uses” of state
waters includes: growth and propagation of fish and associated aquatic life; drinking water; agriculture;
industrial supply; recreation, and wildlife. The Montana Water Quality Act (WQA) directs the Board of
Environmental Review (BER, i.e., the state) to establish a classification system for all waters of the state
that includes their present (when the Act was originally written) and future most beneficial uses
(Administrative Rules of Montana (ARM) 17.30.607-616), and to adopt standards to protect those uses
(ARM 17.30.620-670).

Montana, unlike many other states, uses a watershed based classification system with some specific
exceptions. As a result, all waters of the state are classified and have designated uses and supporting
standards. All classifications include multiple uses and in only one case (A-Closed) is a specific use
(drinking water) given preference over the other designated uses. Some waters may not actually be
used for a specific designated use, for example as a public drinking water supply; however, the quality of
that waterbody must be maintained suitable for that designated use. When natural conditions limit or
preclude a designated use, permitted point source discharges or nonpoint source discharges may not
make the natural conditions worse.

Modification of classifications or standards that would lower a water’s classification or a standard (i.e.,
B-1 to a B-3), or removal of a designated use because of natural conditions can only occur if the water
was originally mis-classified. All such modifications must be approved by the BER, and are undertaken
via a Use Attainability Analysis (UAA) that must meet U.S. EPA requirements (40 CFR 131.10(g), (h) and
(i)). The UAA and findings presented to the BER during rulemaking must prove that the modification is
correct and all existing uses are supported. An existing use cannot be removed or made less stringent.

The steams or stream segments addressed in this document include designations as B-1, B-3 or C-3. A
description of Montana’s applicable surface water classifications and designated beneficial uses for
streams in the Landusky TPA are presented in Table 3-2.

Table 3-2. Montana Surface Water Classifications and Designated Beneficial Uses Applicable to the
Landusky TPA

Classification Designated Uses

B-1 CLASSIFICATION: | Waters classified B-1 are to be maintained suitable for drinking, culinary and food
processing purposes after conventional treatment; bathing, swimming and recreation;
growth and propagation of salmonid fishes and associated aquatic life, waterfowl and
furbearers; and agricultural and industrial water supply.

B-3 CLASSIFICATION: | Waters classified B-3 are to be maintained suitable for drinking, culinary and food
processing purposes after conventional treatment; bathing, swimming and recreation;
growth and propagation of non-salmonid fishes and associated aquatic life, waterfowl and
furbearers; and agricultural and industrial water supply.

C-3 CLASSIFICATION: | Waters classified C-3 are to be maintained suitable for bathing, swimming and recreation;
growth and propagation of non-salmonid fishes and associated aquatic life, waterfowl and
furbearers. The quality of these waters is naturally marginal for drinking, culinary, and
food processing purposes, agriculture, and industrial water supply. Degradation which will
impact established beneficial uses will not be allowed.

Several planning area streams are classified as C-3. The C-3 use support description in Table 3-2 specifies
that these waters “are to be maintained suitable” for bathing, swimming, recreation, growth and
propagation of non-salmonid fishes and associated aquatic life, waterfowl, and furbearers. Although the
C-3 classification states that these waters are naturally marginal for drinking, culinary, food processing,
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agriculture, and industrial purposes, these uses remain as designated uses for C-3 waters. In spite of the
naturally marginal condition for some uses, designated and established uses are to be protected. TMDLs
are written to protect all designated and established uses for a waterbody and not just those identified
as being non or partially supported. All metals TMDLs are calculated using the most stringent target
value, which ensures that the TMDLs are protective of all designated and established beneficial uses.

3.3.2 Standards

In addition to the Use Classifications described above, Montana’s water quality standards include
numeric and narrative criteria as well as a nondegradation policy.

Numeric surface water quality standards have been developed for many parameters to protect human
health and aquatic life. These standards are in the Department Circular DEQ-7 (Montana Department of
Environmental Quality, 2010a). The numeric human health standards have been developed for
parameters determined to be toxic, carcinogenic, or harmful and have been established at levels to be
protective of long-term (i.e., lifelong) exposure by water consumption, as well as through direct contact
such as swimming.

The numeric aquatic life standards include chronic and acute values that are based on extensive
laboratory studies that include a wide variety of potentially affected species, a variety of life stages and
durations of exposure. Chronic aquatic life standards are protective of long-term exposure to a
parameter. The protection afforded by the chronic standards includes detrimental effects to
reproduction, early life stage survival and growth rates. In most cases the chronic standard is more
stringent than the corresponding acute standard. Acute aquatic life standards are protective of short-
term exposures to a parameter and are not to be exceeded.

High quality waters are afforded an additional level of protection by the nondegradation rules (ARM
17.30.701 et. seq.,) and in statute (75-5-303 MCA). Changes in water quality must be “non-significant”
or an authorization to degrade must be granted by the Department. However under no circumstance
may standards be exceeded. It is important to note that, waters that meet or are of better quality than a
standard are high quality for that parameter, and nondegradation policies apply to new or increased
discharges to that the waterbody.

Narrative standards have been developed for substances or conditions for which sufficient information
does not exist to develop specific numeric standards. The term “Narrative Standards” commonly refers
to the General Prohibitions in ARM 17.30.637 and other descriptive portions of the surface water quality
standards. The General Prohibitions are also called the “free from” standards; that is, the surface waters
of the state must be free from substances attributable to discharges that impair the beneficial uses of a
waterbody. Uses may be impaired by toxic or harmful conditions (from one or a combination of
parameters) or conditions that produce undesirable aquatic life. Undesirable aquatic life includes
bacteria, fungi and algae.

The standards applicable to the list of pollutants addressed in this document are summarized below.

Metals and Cyanide

Numeric standards for water column metals and cyanide in Montana include specific standards for the
protection of both aquatic life and human health. Acute and chronic criteria have been established for
the protection of aquatic life. The criteria for some metals vary according to the hardness of the water.
Examples of the applicable numeric metals standards for aquatic life and human health used as targets
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for the metals of concern in the Landusky TPA are presented in Table 3-3. Actual standards for aquatic
life at any given hardness are calculated using Equation 3-1 and the coefficients in Table 3-4. The actual
standards based on measured hardness values, rather than the examples in Table 3-4, are used as
targets in this document to determine standards exceedances for hardness dependent metals. Existing
data indicates that metals other than those in Table 3-3 are below water quality standards and thus do
not cause impairment.

Recent studies have indicated that in some streams metals concentrations may vary through out the day
because of diel pH and alkalinity changes. In some cases the variation can cross the standard threshold
(both ways) for a metal. Montana water quality standards are not time of day dependent.

Table 3-3. Montana Numeric Surface Water Quality Standards Guide for Metals and Cyanide.

Parameter Aquatic Life (acute) (ng/L)° Aquatic Life (chronic) (pg/L)b Human Health (pg/L)°
Aluminum (DIS) 750 87 ---
Arsenic (TR) 340 150 10
Cadmium (TR)" 0.52 @ 25 mg/I hardness 0.097 @ 25 mg/l hardness 5
Chromium (TR)* - - 100
Copper (TR)¢ 3.79 @ 25 mg/l hardness 2.85 @ 25 mg/l hardness 1,300
Cyanide (TR) 22 5.2 140
Mercury (TR) 0.91 1.7 0.05
Iron (TR)® 1,000 300°
Lead (TR)® 13.98 @ 25 mg/l hardness 0.545 @ 25 mg/l hardness 15
Manganese (TR)® - - 50
Nickle (TR) 145.21 @ 25 mg/I hardness 16.14 @ 25 mg/l hardness 100
Selenium (TR) 20 5 50
Thallium (TR) --- --- 0.24
Zinc (TR)® 37 @ 25 mg/l hardness 37 @ 25 mg/| hardness 2,000

® Maximum allowable concentration.

®No 4-day (96-hour) or longer period average concentration may exceed these values.

“Standard is dependent on the hardness of the water, measured as the concentration of CaCO; (mg/L) (see Table
3-5 for the coefficients to calculate the standard).

“ The concentration of iron must not reach values that interfere with the uses specified in the surface and
groundwater standards (17.30.601 et seq. and 17.30.1001 et seq.) The Secondary Maximum Contaminant Level
(listed) is based on aesthetic properties such as taste, odor, and staining may be considered as guidance to
determine the levels that will interfere with the specified uses.

®The concentration of manganese must not reach values that interfere with the uses specified in the surface and
groundwater standards (17.30.601 et seq. and 17.30.1001 et seq.). The Secondary Maximum Contaminant Level
(listed) is based on aesthetic properties such as taste, odor, and staining may be considered as guidance to
determine the levels that will interfere with the specified uses.

Note: TR — total recoverable, DIS - Dissolved.

Hardness-based standards for aquatic criteria are calculated using the following equation and are used
for determining impairment:

Equation 3-1.
Criteria = exp. {mc[In(hardness)]+bc} where mc and bc are values from Table 3-4
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Table 3-4. Coefficients for Calculating Metals Freshwater Aquatic Life Standards (Montana
Department of Environmental Quality, 2010a).

Parameter ma (acute) ba (acute) mc (chronic) bc (chronic)
Cadmium 1.0166 -3.924 0.7409 -4.719
Copper 0.9422 -1.700 0.8545 -1.702

Lead 1.273 -1.46 1.273 -4.705
Nickel 0.846 2.255 0.846 0.0584

Zinc 0.8473 0.884 0.8473 0.884

Note: If hardness is <25 mg/L as CaCO3, 25 must be used for the hardness value in the calculation. If hardness is

equal or greater than 400 mg/L as CaCO3, 400 mg/L must be used for the hardness value.

pH

Waterbodies impaired by metals are also sometimes impaired by pH as a result of acid mine drainage.
For human health, changes in pH are addressed by the general narrative criteria in ARM 17.30.601 et
seq. and ARM 17.30.1001 et seq. For aquatic life, which can be sensitive to small pH changes, criteria are
specified for each waterbody use classification. For B-1 waters, ARM 17.30.623 (2)(c) states “Induced
variation of hydrogen ion concentration (pH) within the range of 6.5 to 8.5 must be less than 0.5 pH
unit.” Respectively for B-3 and C-3 waters, ARM 17.30.625 (2)(c) and ARM 17.30.629 (2)(c) state
“Induced variation of hydrogen ion concentration (pH) within the range of 6.5 to 9.0 must be less than
0.5 pH unit.” “Natural pH outside these ranges must be maintained without change. Natural pH above

7.0 must be maintained above 7.0.”
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4.0 DESCRIPTION OF TMDL COMPONENTS

A TMDL is the pollutant loading capacity for a particular waterbody and refers to the maximum amount
of a pollutant a stream or lake can receive and still meet water quality standards. Therefore, when a
TMDL is exceeded, the waterbody will be impaired.

More specifically, a TMDL is the sum of the allowable loading from all sources to the waterbody. These
loads are applied to individual sources or categories of sources as a logical method to allocate water
quality protection responsibilities and overall loading limits within the contributing watershed(s). The
allocated loads are referred to as waste load allocations (WLAs) for point sources and load allocations
(LAs) for nonpoint sources. Natural background loading is considered a type of nonpoint source and
therefore represents a specific load allocation. In addition, the TMDL includes a Margin of Safety (MQS)
that accounts for the uncertainty in the relationship between pollutant loads and the quality of the
receiving stream. The inclusion of a MOS results in less load allocated to one or more WLAs or LAs to
help ensure attainment of water quality standards.

TMDLs are expressed by the following equation which incorporates the above components:
TMDL = XWLA + ZLA + MOS

The allowable pollutant load must ensure that the waterbody being addressed will be able to attain and
maintain water quality standards for all locations, during all applicable seasonal variations in
streamflow, and under all pollutant loading conditions. Although specific points of compliance may be
designated as restoration plans are more explicitly developed, the TMDLs expressed in this document
apply to all locations and flow conditions on the stream segment. Figure 4-1 is a schematic diagram
illustrating how numerous sources contribute to the existing load and how the TMDL is defined. The
existing load can be compared to the allowable load to determine the amount of pollutant reduction
needed.

The major components that go into TMDL development are target development, source quantification,
establishing the total allowable load, and allocating the total allowable load to sources. Although the
way a TMDL is expressed may vary by pollutant, these components are common to all TMDLs, regardless
of pollutant. Each component is described in further detail below.

Section 5 is organized by waterbody and describes the metal pollutants of concern. The section includes
a description of the waterbody segments, how the pollutants are impacting beneficial uses, the
information sources and assessment methods to evaluate stream health and pollutant source
contributions, water quality target development along with a comparison of existing conditions to
targets, quantification of loading from identified sources, the determination of the allowable loading
(TMDL) for each waterbody, and the allocations of the allowable loading to sources.
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Figure 4-1. Schematic example of TMDL development

4.1 TARGET DEVELOPMENT

Because loading capacity is evaluated in terms of meeting water quality standards, quantitative water
quality targets are developed to help assess the condition of the waterbody relative to the applicable
standard(s) and to help determine successful TMDL implementation. This document outlines water
quality targets for each pollutant of concern in the Landusky TPA. TMDL water quality targets help
translate the applicable numeric or narrative water quality standards for the pollutant of concern. For
pollutants with established numeric water quality standards, the numeric value(s) within the standard(s)
are used as TMDL water quality targets. For pollutants with only narrative standards, the water quality
targets provide a site-specific interpretation of the narrative standard(s), along with an improved
understanding of impairment conditions. Water quality targets typically include a suite of in-stream
measures that link directly to the impacted beneficial use(s) and applicable water quality standard(s).
The water quality targets help define the desired stream conditions and are used to provide benchmarks
to evaluate overall success of restoration activities. By comparing existing stream conditions to target
values, there will be a better understanding of the extent and severity of the problem.

4.2 QUANTIFYING POLLUTANT SOURCES

All significant pollutant sources, including natural background loading, are quantified so that the relative
pollutant contributions can be determined. Source assessments often have to evaluate the seasonal
nature and ultimate fate of the pollutant loading since water quality impacts can vary throughout the
year. The source assessment usually helps to further define the extent of the problem by putting human
caused loading into context with natural background loading.

A pollutant load is usually quantified for each point source of the pollutant permitted under the
Montana Pollutant Discharge Elimination System (MPDES) program. Most other pollutant sources,
typically referred to as nonpoint sources, are quantified by source categories such as unpaved roads
and/or by land uses such as crop production or forestry. These source categories or land uses can be
further divided by ownership such as Federal, State, or private. Alternatively, a sub-watersheds or
tributaries approach can be used, whereby most or all sources in a sub-watershed or tributary are
combined for quantification purposes.
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The source assessments are performed at a watershed scale because all potentially significant sources of
the water quality problems must be evaluated. The source quantification approaches may range from
reasonably accurate estimates to gross allotments, depending on the availability of data and appropriate
techniques for predicting the loading (40CFR Section 130.2(1)). Montana TMDL development often
includes a combination of approaches depending on the level of desired certainty for setting allocations
and guiding implementation activities.

4.3 ESTABLISHING THE TOTAL ALLOWABLE LOAD

Identifying the TMDL requires a determination of the total allowable load over the appropriate and
sensible time period necessary to comply with the applicable water quality standard(s). Although the
concept of allowable daily load is incorporated into the TMDL term, a daily loading period may not be
consistent with the applicable water quality standard(s) or may not be practical from a water quality
management perspective. Therefore, the TMDL will ultimately be defined as the total allowable loading
using a time period consistent with the application of the water quality standard(s) and consistent with
established approaches to properly characterize, quantify, and manage pollutant sources in the
watershed. For example, the TMDL to address acute metals toxicity criteria will include a near-
instantaneous loading requirement calculated over a time period of one second (based on standard
methods for evaluation flow in cubic feet per second). Chronic metals toxicity criteria will include a daily
loading requirement calculated over a 24-hour period.

Where numeric water quality standards exist for a stream, the TMDL or allowable loading, represents
the allowable concentration as represented by the established numeric standard, multiplied by the flow
of water over the time period of interest. This same approach can be applied for situations where a
numeric target is developed to interpret a narrative standard and the numeric value is based on an in-
stream target concentration of the pollutant of concern.

For narrative standards, there is often a suite of targets based on the parameter causing impairment and
related chemical or physical conditions. In many of these situations, it is difficult to link the desired
target values to highly variable and often episodic instream loading conditions. In these situations, the
TMDL is often expressed as a percent reduction in total loading based on source quantification results
and an evaluation of load reduction potential (Figure 4-1). The degree by which existing conditions
exceed desired target values can also be used to justify a percent reduction value for a TMDL.

Even if the TMDL is preferably expressed using a time period other than daily, an allowable daily loading
rate will also be calculated to meet specific requirements of the Clean Water Act. Where this occurs,
TMDL implementation and the development of allocations will still be based on the preferred time
period as discussed above.

4.4 DETERMINING ALLOCATIONS

Once the loading capacity (i.e. TMDL) is determined, that total must be divided, or allocated, among the
contributing sources. In addition to basic technical and environmental considerations, this step
introduces economic, social, and political considerations. The allocations are often determined by
quantifying feasible and achievable load reductions associated with the application of reasonable land,
soil, and water conservation practices. Reasonable land, soil, and water conservation practices generally
include Best Management Practices (BMPs), but additional conservation practices may be required to
achieve compliance with water quality standards and restore beneficial uses. It is important to note that

3/12/12 Final 4-3



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Section 4.0

implementation of the TMDL does not conflict with water rights or private property rights. Figure 4-2
contains a schematic diagram of how TMDLs are allocated to different sources using WLAs for point
sources and LAs for natural and nonpoint sources. Although some flexibility in allocations is possible, the
sum of all allocations must meet the water quality standards in all segments of the waterbody.

Under the current regulatory framework for development of TMDLs, flexibility is allowed in the
expression of allocations in that “TMDLs can be expressed in terms of either mass per time, toxicity, or
other appropriate measure.” Allocations are typically expressed as a number, a percent reduction (from
the current load), or as a surrogate measure, such as a percent increase in canopy density for
temperature TMDLs.

Sum of
WLAs:
Source A

+ Source B

TMDL

Sum of LAs:
| Source X +
Source Y +
Source Z

Figure 4-2. Schematic diagram of TMDL and allocations

Incorporating a margin of safety (MOS) is a required component of TMDL development. The MOS
accounts for the uncertainty between pollutant loading and water quality and is intended to ensure that
load reductions and allocations are sufficient to sustain conditions that will support beneficial uses. The
MOS may be applied implicitly by using conservative assumptions in the TMDL development process or
explicitly by setting aside a portion of the allowable loading (United States Environmental Protection
Agenc, 1999).
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5.0 MEeTALS TMDL COMPONENTS

This portion of the document focuses on metals impairment of water quality. It describes: 1) the
mechanisms by which metals impair beneficial uses of those streams, 2) the specific stream segments of
concern, 3) the presently available data pertaining to metals impairments in the watershed, 4) the
various contributing sources of metals based on recent data and studies, and 5) the metals TMDLs and
allocations.

5.1 EXCESS METALS EFFECTS ON BENEFICIAL USES

Elevated metals concentrations in the Landusky TPA are related to the weathering of rock types that
contain metal sulfide minerals. Examples of these minerals include iron sulfides such as pyrite (FeS,),
lead sulfides such as galena (PbS), and copper sulfides such as chalcocite (Cu,S). Exposure of metal
sulfide minerals to oxygen (O,) and water (H,0) results in a series of chemical reactions that produce
sulfuric acid and metal oxide precipitates. Mining in the Landusky TPA has been the principal means of
exposure of metal sulfide minerals to weathering. The following series of equations describes the
oxidation of pyrite, the most common sulfide mineral at the Zortman and Landusky mines:

(1) FeS,+7/20,+H,0 > Fe*”+2504” +2 H*
(2) Fe + %0, +H" > Fe™ + 2H"

(3) Fe™ +3H,0 > Fe(OH); + 3H"

(4) FeS,+15/4 0, +7/2 H,0 - 2H,S0, + Fe(OH);

The second and third equations are often accelerated by the activity of iron oxidizing bacteria such as
Thiobacillus ferrooxidans, which commonly occurs in surface and groundwater. The fourth equation
summarizes the first three and shows the formation of sulfuric acid (H,SO,4) and iron oxide (Fe(OH)s).
Iron oxide often causes turbidity in surface water and causes the reddish coating of stream bottom
sediments often associated with pyrite oxidation.

The increased surface water acidity associated with sulfide oxidation increases the solubility of other
metals such as copper, lead, and arsenic. The acid generation and metal contamination caused by metal
sulfide oxidation are commonly referred to as “acid rock drainage” or ARD. Figure 5-1 shows the effects
of ARD on water quality in Swift Gulch Creek.
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Figre 5-1. ARD-related iron oxide turbidity and substrate coating in Swift Guich Creek

Waterbodies with metals concentrations exceeding the aquatic life and/or human health standards can
impair support of numerous beneficial uses including aquatic life, both warm and cold water fisheries,
drinking water, and agriculture. Elevated metals concentrations can have toxic, carcinogenic, or
bioconcentrating effects on aquatic organisms. Humans and wildlife can suffer acute and chronic health
effects from consuming metal contaminated drinking water or fish tissue. Because elevated metals can
be toxic to plants and animals, metal contamination may damage agricultural irrigation or stock water
uses.

5.2 STREAM SEGMENTS OF CONCERN

Table 5-1 lists the 11 waterbody segments in the Landusky TPA that are impaired due to metals-related
causes on the 2010 Montana 303(d) List. In addition, Table 5-1 includes Sullivan Creek that was listed as
impaired by habitat alterations only in the 2010 Integrated Report. A review of the water chemistry data
for Sullivan Creek indicates that standards are exceeded for the metal parameters given in the table. All
2010 303(d) Listings are included in Table 1-1 and the beneficial use support status of listed segments is
presented in Table 3-1. Metals-related listings include aluminum, arsenic, cadmium, chromium, copper,
cyanide, iron, lead, mercury, nickel, selenium, thallium, sulfates, and zinc. Although pH and cyanide are
not metals, they are address in this document because of their common association with metal
contamination from mining sources.
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Table 5-1. Waterbody segments in the Landusky TPA with metals-related impairments on the 2010

303(d) List

Waterbody ID

Stream Segment

Probable Causes of Impairment

MTA40E002_050

ALDER GULCH, headwaters to mouth (Ruby Creek)

Cadmium, Copper, Lead, Mercury,
Selenium, Zinc, pH

MT40M001_011

BEAVER CREEK, headwaters to Fort Belknap
Reservation boundary

Cadmium, Lead, Iron

MT401001_030

SOUTH BIG HORN CREEK, Zortman Mine to Fort
Belknap Reservation boundary

Aluminum, Arsenic, Cadmium,
Nickel, Zinc

MT401001_040

KING CREEK, headwaters to Fort Belknap
Reservation boundary

Selenium

MT401001_050

LODGE POLE CREEK, headwaters to Fort Belknap
Reservation boundary

Cadmium, Mercury

MT40E002_100

MILL GULCH, headwaters to mouth (Rock Creek)

Copper, Mercury, Selenium, pH

MT40E002_010

MONTANA GULCH, headwaters to mouth (Rock
Creek)

Arsenic, Cadmium, Copper, pH

MT40E002_090

ROCK CREEK, headwaters to mouth (Missouri River)

Cadmium, Copper Lead, Mercury,
Selenium, Zinc, pH

MT40E002_060

RUBY CREEK, un-named tributary T25N R25E S21 to
mouth (CK Creek)

Aluminum, Cadmium, Copper Lead,
Mercury, Selenium, Zinc, pH

MT40E002_070

RUBY GULCH, headwaters to confluence of Alder
Gulch

Cadmium, Chromium, Copper, Lead,
Mercury, Zinc, pH

MT40E002_110

SULLIVAN CREEK, headwaters to mouth (Rock Creek)

Cadmium, Iron, Lead, Selenium,
Zinc

MT401002_010

SWIFT GULCH CREEK, headwaters to mouth (South
Big Horn Creek)

Aluminum, Arsenic, Cadmium,
Copper, Cyanide, Iron, Lead, Nickel,
Selenium, Thallium, Zinc, pH

5.3 INFORMATION SOURCES AND ASSESSMENT METHODS

The following information sources were used to assess pollutant sources and characterize pollutant
loading in the planning area:

e The DEQ monitoring and assessment database for the Landusky TPA

e The Zortman-Landusky (Z-L) ACCESS relational database (Spectrum Engineering, Inc., 2005)

e Final Environmental Impact Statement (EIS), Zortman and Landusky Mines, 1996, and supporting

documents (United State Department of the Interior, et al., 1996)

e Montana state agency (DEQ, MBMG) active and abandoned mine databases

e Federal agency databases of water chemistry, biology, and stream discharge

e Geographical Information System (GIS) data for geology, soil, landcover and land use layers

e 2009 National Agricultural Imagery Program (NAIP) Aerial photos

e Water balance and loading estimates reported by contract consultants.

The DEQ monitoring and assessment record (Montana Department of Environmental Quality, Water
Quality Planning Bureau, 2010) is the basis for stream impairment listings. Most of the metals
impairments are based on water column chemistry data collected from the late 1980s through the mid-
1990s. Metals impairment listings for 10 of the 11 listed segments are based predominantly on records
from the DEQ STOREASE database, dating from 1977 through 1994. For several streams, STOREASE data
are supplemented by records from the Z-L ACCESS database for the period 2001 through 2003. The most
recently updated assessment record is that for Swift Gulch Creek. It includes ZL ACCESS data for the
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period 1985-2007. Sediment chemistry data is available for a single site on upper Beaver Creek collected
during a DEQ field assessment in July, 2005.

The Microsoft Z-L ACCESS database is maintained by Spectrum Engineering, Inc. under contract with the
DEQ It is the largest source of water quality data for the planning area. Originally assembled in 2002, the
ZL ACCESS database contains all baseline and mine permit compliance data collected by Zortman
Mining, Inc. (ZMI), the mine operator from 1978 through 1998. The database also contains the results of
all reclamation and water treatment monitoring since mining ended. It is regularly updated by
Spectrum, Inc. as monitoring continues. Field and analytical protocols for the sample results and
measurements in the ZL ACCESS database are described in Section 3.5 of “Final Engineering/Cost
Analysis for Water Management at the Zortman and Landusky Mines, Phillips County, Montana”
(Spectrum Engineering, Inc., 2006).

The ZL ACCESS database contains nearly 193,000 analysis results and measurements from about 600
monitoring locations. Most of these records consist of surface and groundwater quality analyses, flow
records and groundwater elevation measurements. Where data are available, water quality assessment
and TMDL development are to be based on a subset of this data that has been collected during the past
10-year period (DEQ 2011a). However, for several of the 12 streams addressed in this section, the most
recent data is that collected during the late 1990s. Table 5-2 identifies the monitoring stations and data
timeframes selected to describe the existing water quality condition for each of the 11 metals-listed
streams, plus Sullivan Creek. Although not listed in 2010 as metals-impaired, Sullivan Creek water quality
is also affected by mining. The locations of these monitoring sites are shown in Figure 5-2.

Table 5-2. Monitoring stations and data timeframes used to characterize existing water quality
conditions of impaired stream segments

Waterbody ID Stream Segment Monitoring Station IDs N_Iomtormg

Timeframe

MT40E002_050 | Alder Gulch Z-2,7-8,7-16, 1990-1998
MT40MO001_011 | Beaver Creek Z-31,Z-39, M41BVRCO03 1990-2005
MT401001_030 South Big Horn Creek L-48, L-48A 2002-2010

MT401001_040 King Creek 503, L-5, L-39 2000-2010

MT401001_050 Lodge Pole Creek Z-7,7-29 1990-1998

MT40E002_100 Mill Gulch 506, L-7, L-22, L-36 1990-2010
MT40E002_010 Montana Gulch L-16, L-47, L-2, 591 2000-2010
MT40E002_090 Rock Creek L-1, L-4, L-23, L-29 1990-2008
MT40E002_060 Ruby Creek Z-17,2-32,R-22,2-22C, Z-23 1990-2010
MT40E002_070 Ruby Gulch 667, Z-15, Z-100, Z-1B 1990-2010
MT40E002_110 | Sullivan Creek 505, 595, D-4, L-37 2000-2010

. BKSS-2, BKSS-3, BKSS-9, L-19, L-49,
MT401002_010 Swift Gulch Creek M37SWFGCOL, 2000-2010
3/12/12 Final 5-4




Landusky Metals TMDLs and Framework for Water Quality Improvement Plan - Section 5

Sullivan Creek [, . 4

o D TPA Boundary

—— TPA Streams
2010 Listed Streams

©  Current Condition Sites |

R i > A
= N ] k‘-‘ ? 4 ‘\\'\

*\\ } ] i )
T 5 IR W |
1 4 2} M}lﬁs \‘H T

Figure 5-2. Monitoring sites selected as representing current water quality conditions

The criteria applied in selecting the Table 5-2 sites include the following:
e Location to reflect water quality along as much of the main channel length of listed segments as
possible
e Location bracketing significant mining sources
e The currency of the data record
e Number of analysis results and measurements

A second set of monitoring stations is selected to describe water quality in areas having minimal or no
upstream mining disturbance. The purpose in separating these sites is to obtain an estimate of natural
background water quality. Past assessments of water quality at the Zortman and Landusky mines
document differences in metal concentrations caused by the degree of bedrock mineralization. The
mineralization process alters bedrock chemistry through changes in the temperature, pressure, or pH of
circulating hydrothermal fluids. Mineralization frequently occurs in fracture or shear zones or along
contacts between differing rock types. The alteration increases local bedrock concentrations of metal
elements that are the focus of mining activity. Mineralization in the Little Rock Mountains has mainly
occurred parallel to shear zones within the bedrock core of the mountain range. The 16 surface water
monitoring sites selected to estimate background surface water quality are listed in Table 5-3.
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Table 5-3. Monitoring stations and data timeframes used to characterize natural background water
quality conditions of impaired stream segments

Waterbody ID Stream Segment Monitoring Station IDs Monitoring Timeframe
MT40E002_050 Alder Gulch Z-60, Z-61, 2-62,AGSS-10 1996-1998
MT40M001_011 Beaver Creek Z-27 1990-2005
MT401001_030 South Big Horn Creek L-21 1986-2008
MT401001_040 King Creek L-40 1994-1996
MT401001_050 Lodge Pole Creek Z-28,7-30 1990-1998
MT40E002_100 Mill Gulch L-40, RCSS-5 1994-1998
MT40E002_010 Montana Gulch L-40 1994-1996
MT40E002_090 Rock Creek Z-60, Z-61, Z-62, RCSS-5 1996-1998

Z-9, Z-52, 7-60, Z2-61, Z-62, AGSS-10,

MT40E002_060 Ruby Creek RGSS-1, RGSP-1 1994-1998
MT40E002_070 Ruby Gulch Z-9, Z-52, RGSS-1, RGSP 1 1994-1997
MT40E002_110 Sullivan Creek L-40, Z-60, Z-61, Z-62, RCSS-5 1994-1998
MT401002_010 Swift Gulch Creek L-21, L-41, L-45 1986-2008

Figure 5-3 shows the location of the background sites in relation to the mineralized shear zones that
were the focus of mining at Zortman and Landusky. The sites are generally in portions of the stream
drainages more remote from mining disturbances. The Table 5-3 sites which are included in the Zortman
and Landusky mine water classification system developed by Osborne and Gallagher (2001), are
classified as “Headwaters Background”, “Mineralized Syenite Background”, and “Non-Mineralized
Syenite Background.” Although the shear zones shown in Figure 5-3 are concentrated in headwater
positions, other such zones occur throughout the core of the Little Rockies range. Thus, the metal sulfide
mineralogy can potentially affect water quality at other locations and at lower elevations.
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Figure 5-3. Locations of sites representing natural background water quality relative to bedrock shear
zones in the Zortman (upper right) and Landusky (lower left) mine areas.

Older data are used in this document when data from the past decade are not available. The most
recent surface water chemistry data for Alder Gulch, Beaver Creek, and Lodge Pole Creek are dated from
1990 through 1998. The most recent records for the remaining eight streams are dated from 2000
through 2010.

Recent data is generally of higher quality because of lower method detection limits, more consistent
collection methods, and more accurate and standardized analysis procedures. The most recent data also
reflects the effects of significant surface reclamation activities that occurred at the Zortman and
Landusky mines from 1999 through 2005. STORET and NWIS data for the period 1985-1994 are also
available for several streams and have been incorporated into the ZL ACCESS database

The number of water quality monitoring records used in TMDL analysis is further reduced by excluding
results for hardness-dependent metals when the sample lacks a hardness value. Thus, the need for
TMDLs is based only upon results for which the corresponding numeric criteria can be calculated from
hardness.

In older water chemistry data, the detection limits of analytical methods are frequently higher than the
numeric criteria used to determine impairment. Such records cannot be used for target comparisons
and are omitted from use support and TMDL analyses. Despite these subtractions, the Z-L ACCESS
database remains the most comprehensive source of water chemistry and flow data. Appendix B
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contains the raw water quality data for metals and related parameters, by listed segment, used for
TMDL development.

In addition to the ZL ACCESS database, Spectrum Engineering, Inc. supplied a number of digital and hard
copy maps of the Zortman and Landusky mine areas. They identify monitoring point locations,
hydrogeologic features, topography and the extent of underground mine workings. Other geographic
information includes locations of above ground mine facilities, water capture and treatment systems,
leach pads, dikes, pit areas, waste storage areas and roadways.

Abandoned mine databases maintained by DEQ and MBMG were used to better understand the
locations and scales of historic mining, particularly in Alder and Ruby gulches. Geologic GIS data and
recent aerial photography were used to locate potential metals sources and to understand the hydraulic
connections between mine disturbances and the local stream system.

Since metals concentrations in surface waters often vary seasonally, data seasonality is also important
for estimating loading. Springtime flows that typically have a large snowmelt or precipitation component
commonly dilute metals concentrations during April, May and June. Summer, fall and winter flows have
a larger groundwater component that provides less dilution. The operation of several subsurface
capture systems demonstrate the substantial groundwater contributions to surface water metals
loading. Examining water quality data under both high and low flow conditions is necessary to account
for seasonal variability. The flow values used to estimate seasonal loading will vary by stream because of
the large differences in drainage area among the listed streams.

Based on a combined assessment of source locations and water quality data, the potential sources of
metals loading in the Landusky TPA include:

e Natural background loading

e Abandoned mines

e Surface and groundwater loading from areas disturbed by ZMI operations (1979 -1998).

e Point sources of wastewater from treatment plants

5.3.1 Natural Background Water Quality

Natural background water quality typically has neutral to slightly acidic pH, is low in dissolved solids, and
has low sulfate and metals concentrations. Sites Z-60, Z-61, and Z-62, that are located in the relatively
undisturbed headwater tributaries of Alder Gulch, represent natural background conditions for several
nearby segments within the southern portion of the planning area. Table 5-4 summarizes the 16 records
for these sites for parameters that reflect ARD conditions. The records date from 1996 to 1998 and show
minimal effects of ARD.

Table 5-4. Summary statistics for water quality data from sites Z-60, Z-61 and Z-62 showing minimal

ARD effects in upper Alder Gulch
Summary Total Hardness Total Dissolved Solids Sulfate Iron Zinc
Statistic (mg/L) (mg/L) (mg/L) pH | (ug/L) | (ms/L)
Minimum 11 40 9 6.6 380 <5
Median 15 60 13 7.0 605 20
Maximum 18 74 65 7.8 780 30
Count 16 12 16 16 12 16
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The median pH is neutral. All hardness values are less than 25 milligrams per liter (mg/L). The median
sulfate concentration is less than 20 mg/L. All iron and zinc concentrations meet water quality
standards.

Four sites in the upper reaches of Beaver (Z-27), Lodge Pole (Z-28 & Z-30) and South Big Horn creeks (L-
21) are also remote from mining disturbances and represent background metals loading conditions
within the northern portion of the planning area. Table 5-5 summarizes the water quality of these sites.

Table 5-5. Summary statistics for water quality data from sites Z-21, Z-27, Z-28, and Z-30 showing
minimal ARD effects in upper Beaver, Lodge Pole and South Big Horn creeks

Summary Total Hardness Total Dissolved Solids Sulfate Iron Zinc

Statistic (mg/L) (mg/L) (mg/L) pH (ng/L) | (ug/L)
Minimum 25 25 1.8 55 5 1
Median 95 83 14 7.5 175 5
Maximum 267 611 56 12.2 2680 80
Count 111 50 91 96 84 84

Although there are elevated values for the some parameters in Table 5-5, the median values represent
surface water unaffected by sulfide oxidation from mining sources.

The remaining nine sites assumed to represent natural background conditions include the following:
e Sites L-41 and L-45 in upper Swift Gulch Creek
e Sites L-40 and RGSS-5 in the upper portions of Montana Gulch and Rock Creek, respectively
e Foursites (Z-9, Z-52, RGSP-1, RGSS-1) in unnamed tributaries draining undisturbed areas north
of Ruby Gulch.

Table 5-6 summarizes the seasonal differences in water chemistry for the 16 background sites. High flow
conditions are for sampling events from April through June; low flow conditions are for sampling events
from July through December. Except for iron concentration, the median values are lower during high
flows when dilution is provided by precipitation or snowmelt. The higher iron concentration during high
flow may reflect a larger sediment contribution to loading of total recoverable iron.

Table 5-6. Comparison of high and low flow summary statistics for ARD-related parameters and flow
from 18 monitoring sites representing natural background conditions

Summary Flow Total Hardness | TDS (mg/L) | SO4 (mg/L) | pH (S.U.) Fe (ug/L) Zn (pug/L)
Statistics (GPM) (mg/L)
High Flow Statistics
Minimum 1 9 25 2 55 10 5
Median 21 56 82 11 7.3 400 10
Maximum 1350 249 611 98 12.2 2680 80
Count 70 96 91 85 85 81 86
Low Flow Statistics
Minimum 0.19 35 52 5 6.9 15 5
Median 14 198 235 42 7.6 160 10
Maximum 4039 297 351 134 8 1670 20
Count 8 22 21 17 22 9 9

A study by Gabelman and others (2005) of pre-mine water quality in Swift Gulch Creek concluded that
pre-mining conditions were generally not affected by ARD. Ferricrete, an iron-cemented conglomerate
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rock type, occurs adjacent to some stream courses in the Zortman-Landusky area. The presence of
ferricrete is evidence of sulfide oxidation prior to mining. The age of the ferricrete deposits in the
Zortman-Landusky area indicates formation during prehistoric weathering of metal sulfides exposed
during glaciation, landslides, or other significant erosion events. Therefore, some degree of ARD
occurred periodically in the area because of weathering caused by climate and rapid erosional episodes
(Gabelman, et al., 2005).

All of the streams with metals impairments have been affected by mining to some extent. When
possible, natural background metals loading will be accounted for separately from mining sources.
However, for aluminum, cadmium, copper, and lead, the water quality records for sites representing
natural background conditions contain values that occasionally exceed the water column criteria
established in Circular DEQ-7. Therefore, natural background sources cannot always be assumed to
meet metals target concentrations in the water column. In cases where there is no clear distinction
between natural background and human-caused loading sources, composite allocations to natural
background plus mining sources may be needed until monitoring can clarify the natural background
loading contribution and allocations can be adjusted through adaptive management.

5.3.2 Abandoned Mines and Associated Wastes

Mining in the Little Rocky Mountains began with the discovery of placer gold in Alder Gulch in 1884.
News of the find sent about 2000 miners into the area within a month (Burlingame and Toole, 1957).
The boundary of an area set aside for Indian tribes was modified to accommodate mining and the
southern boundary of the Fort Belknap Reservation was modified in 1896. Placer mining gave way to
development of the first load claims at the Julie, August and Gold Bug properties within the Landusky
mine area. Ore was processed using a small stamp mill and mercury amalgamation until late in 1902.

The mining camp of Zortman was established in 1903 with operation of a cyanide mill in Alder Gulch
that processed ore from the Alabama and Pole Gulch mines until 1908. The Ruby, Mint and Divide claims
supplied ore for the Ruby Gulch Mill, a cyanide leaching plant that was constructed in 1905 and
operated until destroyed by fire in 1913. It was rebuilt the following year and reached its peak
production during 1917. Operations of the Ruby Gulch Mill were suspended in 1918 and the mill again
burned in 1923. Charles Whitcomb, with a number of associates, consolidated the Landusky mining
properties and formed the Little Ben Mining Company that operated a large cyanide mill in upper King
Creek. Whitcomb and other investors opened another cyanide mill in Ruby Gulch in 1935 that operated
until being shut down by the War Production Board in 1942. Later attempts to reopen the mine faltered
after the war and serious mining efforts ceased in 1951 (Murray, 1978).

The Pegasus Gold Corporation operated the Zortman and Landusky mines from 1979 through 1998
through its wholly owned subsidiary, ZMlI, Inc. Operating permits for two open pit mines with cyanide
heap leaching operations were obtained from the former Montana Department of State Lands in 1979.
Between 1979 and 1990 the Landusky Mine permit boundary expanded from 530 to 1,287 acres; the
disturbed area expanded from 256 to 814 acres. During the same period at the Zortman Mine, the
permit boundary expanded from 619 to 961 acres, with the disturbed area expanding from 273 to 401
acres. Pegasus began chapter 11 proceedings in 1998. Since then, the Bureau of Land Management
(BLM) and DEQ have implemented mine closure, reclamation and wastewater treatment operations at
both mine areas. Details of the timing and sequence of reclamation and waste treatment operations at
the mines are described in Spectrum Engineering, Inc. (2006).
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DEQ and MBMG databases identify about 45 abandoned mines within the Landusky TPA. None have
been given a high priority ranking and many have been obscured or covered by more recent surface
mining by ZMlI, Inc. (Appendix A, Figure 15). Abandoned mine disturbances include both placer and lode
operations that range from small hillslope disturbances to the more extensive alluvial workings such as
those in Alder Gulch and lower Swift Gulch Creek. Abandoned mine effects on surface water quality are
variable.

Environmental data describing individual abandoned mines is typically insufficient to guide specific load
allocations. Where data is adequate, abandoned mine sites are considered as unpermitted point sources
and assigned distinct wasteload allocations (WLA). Contributions from other abandoned mine sources
are included in composite WLAs for mining sources. This approach assumes that metals loading
reductions can be accomplished with remediation of these properties and surrounding mine
disturbances.

5.3.3 Point Sources

Four wastewater treatment plants operate as point sources under authority of the Comprehensive
Environmental Response, Compensation and Liability Act (CERCLA) through the BLM. Treatment of ARD
affected wastewater by pH adjustment with hydrated lime is occurring at three plants located at the
Landusky Mine, Zortman Mine and in the Swift Gulch Creek drainage. The Zortman plant began
operation on June 10", 1994. It discharges treated water to surface water in Ruby Gulch. The Landusky
plant, that began operation on October 1%, 1997, discharges to surface water into Montana Gulch. The
Swift Gulch Creek plant began a seasonal (June through November) operations during 2010. Treated
wastewater discharges to Swift Gulch Creek downstream of the plant. Since 2005, a fourth plant
provides biological removal of cyanide, selenium and nitrates from leach pad drainage piped from both
the Zortman and Landusky mines. Treated water is discharged either to surface water in Montana Gulch
or to a 204-acre land disposal area located between Goslin Gulch and Ruby Creek about one mile south
of the town of Zortman. Figure 5-4 illustrates the locations of the treatment plant point sources and the
Goslin Flats land disposal area.
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After use of CERCLA authority for reclamation and treatment plant operations, the two Montana
Pollutant Discharge Elimination System (MPDES) permits, for the Landusky Mine (MT0024864) and
Zortman mine (MT0024856) were terminated on July 1, 2004.

5.4 WATER QUALITY TARGETS

The established Montana numeric water quality criteria are adopted as the water quality targets for
metal and cyanide pollutants. These values are published in Circular DEQ-7 (Montana Department of
Environmental Quality, 2010a). Circular DEQ-7 contains acute and chronic aquatic life criteria, designed
to protect aquatic life uses, and the human health criteria, designed to protect drinking water uses.
TMDLs are calculated using the most stringent target value, which ensures that the TMDLs are
protective of all designated beneficial uses.

Attainment of chronic aquatic life water quality criteria is based on an average water quality metals
concentration over a 96 hour period. The one-hour average concentration in surface water may not
exceed the acute aquatic life water quality criteria more than once in any three year period.

DEQ has established an assessment method for determining water quality impairment caused by
elevated metals concentrations (Montana Department of Environmental Quality,2011). When assessing
the metals data, the stream classification is considered when evaluating support for aquatic life versus
drinking water beneficial uses. Numeric standards to protect aquatic life and human health are different
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and therefore the methods on how they are applied differ (Montana Department of Environmental
Quality, 2010b). In general, some standard exceedances are allowed to assess the aquatic life/fishes
beneficial use, whereas, no exceedances are allowed when assessing compliance with the human health
standards. Thus, a waterbody can be listed for drinking water but not for aquatic life/fishes. Some of the
aquatic life standards are dependent on hardness and adjust with changes in hardness. The
recommended minimum sample size is eight samples within the same assessment reach. Fewer samples
may be considered for specific use attainment decisions. In general, data from the last ten years should
be considered when making attainment decisions for aquatic life and drinking water uses. Data that is
older than ten years may be used for a historical reference or for TMDL development when more recent
data is unavailable. Although samples can be taken any time of the year, 33 percent of the data set
should be from samples collected during high flow conditions, with the remaining samples collected
during base flow conditions. At a minimum, a metals sampling suite should include analysis for total
recoverable metals and dissolved aluminum. Although not required for making use attainment
decisions, other dissolved and sediment metal sample fractions may be valuable for identifying potential
sources.

The metals assessment method assumes that the allowable exceedance rate for the chronic criteria is
equivalent to 10 percent of samples collected using a typical monitoring design that includes
representative and independent samples under both high and low flow conditions. No exceedances are
allowed at twice the acute aquatic life criteria. Where the numeric criteria apply to protection of both
aquatic life and human health, the most restrictive value is adopted as the water quality target.

Metals and Cyanide

Water quality targets include the acute aquatic life (AAL), chronic aquatic life (CAL) and human health
(HH) criteria for dissolved aluminum, and total recoverable concentration of arsenic, cadmium,
chromium, copper, iron, lead, mercury, nickel, selenium, thallium, and zinc (Montana Department of
Environmental Quality, 2010a). The aquatic life criteria for several metals are dependent upon water
hardness. The acute and chronic aquatic life criteria for cadmium, copper, lead, nickel, and zinc increase
with increasing hardness. Table 3-3 contains the aquatic life and human health criteria for these metals
at a hardness value of 25 mg/L. Table 3-3 also contains the aquatic life and human health criteria for
cyanide and those metals not affected by water hardness including aluminum, arsenic, chromium (total),
mercury, iron, manganese, selenium and thallium. Table 3-4 contains the coefficients for calculating
hardness dependent metals standards that are the targets applied to determine the need for TMDLs.

The human health criterion given in Circular DEQ-7 for iron (300 pg/L) and manganese (50 pg/L) are
based on secondary maximum contaminant levels (MCL) established by EPA to prevent aesthetic issues
with taste, odor, or staining. These values are considered as guidance to determine interference with
the specified uses after conventional water treatment. It is assumed that the concentrations of iron and
manganese present in listed waterbodies after conventional treatment would not consistently exceed
the guidelines. Therefore, the chronic aquatic life criterion of 1,000 pg/L is the water quality target for
iron. Since there are no aquatic life criteria for manganese and no manganese listings in the Landusky
TPA, no targets or TMDLs are developed in this document for manganese.

5.4.1 Supplemental Indicators

Supplemental indicators have an inherently higher level of uncertainty in the level that indicates use
impairment, compared to established numeric standards. Therefore, exceedance of supplemental
indicators does not automatically equate to beneficial use impairment. The number and magnitude of
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supplemental indicator exceedances are considered together with those for numeric standards when
evaluating beneficial use support. In most cases, a combination of target departure analysis, meaningful
qualitative observations, and sound professional judgment is applied in each assessment of TMDL
development needs.

Sulfate

Montana currently has no numeric water quality criteria for sulfate. Sulfate criteria development has
focused on use classification categories that include drinking water. In the Landusky TPA, these are the
streams in categories B-1 and B-3 (see Table 3-1). Use classifications are broadly applied in the Landusky
TPA. All streams draining north into the Milk River are classified as either B-1 or B-3; streams draining
south to the Missouri River are classified as C-3. A DEQ review of sulfate effects on aquatic life
recommended a concentration range of 200-250 mg/L for western Montana streams, based on toxicity
testing of salmonid fishes in British Columbia (Denisger, 1998). The sulfate range recommended for
protection of aquatic vegetation is 50-100 mg/L. Regardless of the current classification, all stream
reaches in the mountainous portion of the planning area probably supported salmonid fish and
associated aquatic life prior to mining. Water temperature and dissolved solids (including sulfate)
concentrations naturally increase with the transition from a mountain to a prairie setting. Thus, sulfate
concentrations in low elevation reaches are inherently higher than those of upland headwater reaches.

Natural background concentrations of sulfate are low in planning area surface waters compared with
waters affected by mining. The median values for high and low flow condition sulfate concentration are
11 and 42 mg/L respectively (Table 5-6). Mining activity and associated sulfide oxidation have caused
wide sulfate ranges in affected surface waters. The typical range is from the median values in Table 5-6
to several thousand mg/L. Figure 5-5 illustrates this range for water quality in Swift Gulch Creek that
began to deteriorate during the early 1990s as local groundwater contaminated beneath the Landusky
Mine pit entered the stream through a series of springs. The wide fluctuation in sulfate concentration
after 2000 is the dilution effect of spring snowmelt and precipitation.
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Figure 5-5. Surface water sulfate monitoring record for site L-19 in Swift Gulch Creek.
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The natural background sulfate levels in the mountainous portion of the planning area are commonly an
order of magnitude less than the 200-250 mg/L range recommended for protection of trout in B-
classified streams in western Montana. Considering the inherently low sulfate concentrations for
mountain stream reaches, and the expected higher background sulfate concentrations within prairie
reaches, a sulfate concentration of 200mg/L is selected as a maximum value for aquatic life protection in
the Landusky TPA.

Metals in Sediment

The general prohibitions in Montana’s water quality standards (ARM 17.30.637) apply to additions of
pollutants in sediment at harmful or toxic concentrations. Although sediment chemistry data is sparse,
sediment concentration guidelines are used here as supplemental indicators of water quality problems.
The National Oceanic and Atmospheric Administration (NOAA) has developed Screening Quick
Reference Tables that contain metals concentration guidelines for freshwater and marine sediments
(Buchman, 2008). The screening criteria, developed from a variety of toxicity studies, are expressed as
Probable Effects Levels (PELs) in Table 5-7.

Table 5-7. Screening criteria for sediment metals concentrations used as supplemental indicators.

Metal Parameter PEL (ng/g dry weight)

Arsenic 17

Cadmium 3.53

Chromium 90.0
Copper 197

Lead 91.3
Nickel 36

Zinc 315

PELs represent the sediment concentrations above which toxic effects frequently occur. PELs are used
here as a screening tool to identify potential impacts to aquatic life.

Macroinvertebrate Metrics

Macroinvertebrate metrics have been developed as general indicators to document the relationship
between water quality and the health of this aquatic life form. Macroinvertebrate assessment models in
use by the DEQ Water Quality Planning Bureau are the Multimetric Indices (MMI) for mountain, low
valley, and prairie landscapes, and the River Invertebrate Prediction and Classification System (RIVPACS)
that is applied to all streams regardless of physical setting. Both metrics were developed from Montana
reference site data.

Macroinvertebrate assessment sites in the Landusky TPA fit into the “Low Valley” index category that
applies to locations having elevations less than 1,700 meters (5,577 feet). The minimum use support
threshold score for this site category is 48; the RIVPACS model specifies a minimum use support score of
0.80 that applies to all Montana streams. These values are used as supplemental indicators of aquatic
life use support.

5.4.2 Target Summary

The metals targets and supplemental indicators are summarized below in Table 5-8.
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Table 5-8. Targets and Supplemental Indicators for the Landusky TPA

Target Parameter Criterion

Water Column Pollutant Concentration Montana Water Quality Standards, Circular DEQ 7 (Montana
Department of Environmental Quality, 2010a)

Supplemental Indicators Criterion
Water Column Sulfate Concentration (mg/L) 200
NOAA Quick Reference Table for Inorganics in Probable Effects Limits (PELs) (Buchman, 2008)
Freshwater Sediment
Macroinvertebrate Multi Metric Index (MMI), Low 48
Valley Index Score
River Invertebrate Prediction and Classification 0.8

System (RIVPACS) Score

5.4.3 Targets, Supplemental Indicators, and the Need for TMDLs
The decisions to complete metals and cyanide TMDLs are based on the combined influence of the
following factors:

e Degree of compliance with numeric water column criteria and supplemental indicators

e The presence of human-caused loading sources

e The current pollutant listing status of the segment

e Availability of pollutant concentration and flow data for high and low flow conditions

e The temporal distribution of exceedances within the monitoring record

e The age of the dataset

Compliance with targets and supplemental indicators, the presence of sources, and the current listing
status for a parameter are the primary factors influencing TMDL development decisions. The seasonality
requirement for TMDLs makes high and low flow data availability another primary decision factor.
Though not essential for TMDLs, information about the trend of target exceedances in the monitoring
record helps to identify additional impairment causes, recognize developing or remediated sources, and
refine monitoring plans. On a case-by-case basis, a valid impairment listing for a pollutant with a sparse,
outdated, or inconclusive data record frequently supports TMDL development. The following scenarios
are examples where combined consideration of the decision factors indicates the need for metals
TMDLs.

1. The most restrictive water quality criterion is exceeded in greater than 10 percent of analysis
results for samples from a listed segment with known sources

2. One or more analysis results is more than double the acute aquatic life criteria, the human
health criterion is exceeded during the most recent 10-year period (Applies to streams with
drinking water as a beneficial use.)

3. The aquatic life criteria are exceeded in less than 10 percent of samples, exceedances are
concentrated among the most recent data, and known sources are present in a listed segment

4. Water column concentration targets are met, supplemental indicators are commonly exceeded,
and known human-caused sources occur in the drainage of a listed segment.

Additional monitoring may be recommended in lieu of TMDLs where only supplemental indicators are
exceeded, causes are unlisted, and the effects of sources on water quality are unknown or unclear. The
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following examples are scenarios in which additional monitoring and source assessment would preclude
TMDL development.

1. All analysis results for a listed pollutant consist of non-detections, and method detection limits
exceed the water quality criteria

2. Recent data indicate no target exceedances for a listed segment, sources are present, data is not
sufficient to evaluate seasonal loading.

3. Natural background concentrations of either listed or unlisted metals consistently exceed
aquatic life criteria, supplemental indicators are below suspect levels, and sources are absent or
remote from surface waters.

5.4.4 Achievability of Water Quality Targets

With the bankruptcy of ZMl in 1998, the BLM and DEQ essentially became operators responsible for
reclamation and water treatment at the Zortman and Landusky mines. Because these operations control
releases of hazardous substances onto and from BLM administered lands, the reclamation and water
treatment operations are classified as removal actions under CERCLA, with the BLM as lead federal
agency. The BLM and DEQ are jointly conducting the removal actions according to a 2006 Action
Memorandum that specifies attainment of Applicable or Relevant and Appropriate Requirements
(ARARs) of federal and state laws. The applicable ARARs are listed in Appendix 4 of the Engineering
Evaluation/Cost Analysis for Water Management at the Zortman and Landusky Mines (Spectrum
Engineering, Inc., 2006). The applicable ARARs include the Montana Water Quality Act and Montana
regulations establishing ambient water quality standards, including those specified in Circular DEQ-7.
The Action Memorandum states that the removal actions will attain ARARs “to the extent practicable
considering the exigencies of the situation.” The most significant obstacles to meeting water quality
ARARs are funding limitations, the wide variability in the volume and quality of water needing
treatment, and access limitations preventing year round treatment plant operation.

From 1994 through 2010 the annual precipitation measured at the Zortman and Landusky weather
stations has varied from 15 to 30 inches. Water balance calculations by Osborne (2003) estimated that
an average of 44 percent of precipitation at the mine sites infiltrates the land surface. The leach pad
liners capture about 26 million gallons per year at Zortman and about 70 million gallons per year at
Landusky. Periodic large spring rainstorms, or rainstorms combined with spring snowmelt periodically
exceed the capacities of both leach pad liners and drainage capture systems. Such conditions have
required decisions allowing temporarily bypasses of drainage capture systems. Systems with better
water quality have been allowed to bypass treatment in favor of routing more polluted waters to the
treatment plants. Storage capacity overflows and resulting bypass strategies have caused applicable
ARARs to be exceeded. Variable precipitation and storm intensity combine with an annual funding
shortfall to force compromises in ARAR compliance (See Section .

The annual operating and maintenance costs for the capture and treatment of mine-impacted water are
about $1.5 million. The surety companies reached an agreement with the DEQ to fund reclamation and
water treatment to the limits of the surety bonds. The bonds supply $731,321, leaving an annual
shortfall of about $770,000. The BLM has often provided sufficient funding to cover the difference, but
operation and maintenance cost continue to cause frequent annual shortfalls (Spectrum Engineering,
Inc., 2006). Several funding sources will combine to provide a project trust fund of $33.9 million
beginning in 2018. The trust can provide perpetual funding if assumed annual return and inflation
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assumptions are correct. If the annual return is less and inflation greater than assumed, an eventual
long-term funding shortfall could result.

Seasonal access limitations to Swift Gulch Creek prevent year round treatment plant operations.
Bypasses accompany flows that exceed the plant’s or800 gpm treatment capacity or when sludge
volumes exceed available storage. Despite efforts to provide for timely sludge removal, future seasonal
discharges of ARD-affected water that exceeds water quality ARARs are anticipated in Swift Gulch Creek.

Under the current Memorandum of Understanding between the BLM, DEQ, and its contractors will
continue to operate, maintain, and monitor the treatment plants and the leach pad treatment system
under CERCLA authority, using surety company funds. The BLM will continue with reclamation actions
and consult with DEQ on the need for any new removal actions necessary to protect BLM lands. The
BLM will provide funding to supplement surety payments as allowed by the BLM budgeting process.
Cooperation between the two agencies will continue with the goal of meetings water quality ARARs as
consistently as possible, considering available funding and physical site limitations.

5.5 EXISTING CONDITIONS AND DEPARTURES FROM WATER QUALITY TARGETS

The water quality record for each stream impaired by metals or cyanide is assessed in terms of the
targets and supplemental indicators listed above in Table 5-8.

The first step in the evaluation process is to identify a subset of the monitoring sites contained in the Z-L
ACCESS database for each stream segment. These are the sites identified above in Section 5.3. The
objectives of the selection process are to:
1. Identify sites that reflect a broad sampling time frame that captures the effects of tributary
inflows and changing downstream sources
2. ldentify sites that reflect the effects of increasing downstream flow on pollutant concentrations
3. Identify sites that reflect minimal human caused loading to gain perspective on the degree of
impairment in the segment.

Monitoring results from sites representing current conditions are compared to targets and supplemental
indicators to determine the need for TMDLs. Data for listed metals are evaluated first, followed by a
review of data for other metals with notable target departures.

The stream by stream review of metals loading sources and comparison of water quality data to targets
and supplemental indicators is contained in Appendix F for the 12 listed streams. The target departure
analyses and TMDL conclusions are summarized below for each segment in Tables 5-9 through 5-20.
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Table 5-9. Metals decision factors and TMDL conclusions for Alder Gulch

Pollutant CAL/AAL Results Supplemental Human- Variable Notable Parameter TMDL Qualifying Notes
Parameter | Exceedance| Twice Indicators Caused Flow Water Listing in Decision
Rate > 10% | the AAL Suggest Sources Data Quality 2010
Criterion Impairment Present Available Trend

Cadmium Y/Y Y Y Y Y N Y Cd TMDL | Most recent data is 1998

Copper Y/Y Y Y Y Y N Y Cu TMDL | Most recent data is 1998

Lead Y/N N Y Y Y N Y Pb TMDL | One exceedance 1995-1998

Mercury N/N N Y Y Y N Y Hg TMDL | Most TMDLs Exceed WQ Criteria

Selenium N/N Y Y Y Y Y Y Se TMDL | Single Exceedance in 1992; None

since in 75 results

Zinc Y/Y Y Y Y Y N Y Zn TMDL | Most recent data-1998

Table 5-10. Metals decision factors and TMDL conclusions for Beaver Creek

Pollutant CAL/AAL Results HH Supplemental | Human- | Variable | Notable | Parameter | TMDL Qualifying Notes

Parameter | Exceedance Twice Criterion Indicators Caused Flow Water Listing in | Decision

Rate > 10% | the AAL | Exceeded Suggest Sources Data Quality 2010
Criterion Impairment Present | Available | Trend

Cadmium Y/Y N N N Y Y Y Y No Cd No exceedance since 1990
TMDL

Iron N/NA NA NA N Y Y Y Y No Fe No exceedance at selected
TMDL sites

Lead Y/N N Y N Y Y Y Y Pb No exceedance since 1994
TMDL
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Table 5-11. Metals decision factors and TMDL conclusions for South Big Horn Creek

Pollutant | CAL/AAL Results HH Supplemental | Human- | Variable | Notable | Parameter] TMDL Qualifying Notes
Parameter | Exceedance | Twice Criterion Indicators Caused Flow Water Listing in | Decision
Rate > 10% the AAL Exceeded | Suggest Sources Data Quality | 2010
Criterion Impairment Present Available | Trend
Aluminum | Y/N N N Y Y N N Y Al TMDL Limited dataset
Arsenic N/N N Y Y Y N Y Y As TMDL Single HH Exceedance
Cadmium | Y/N N Y Y Y N Y Y Cd TMDL Increasing Cd trend
Iron Y/NA NA NA Y Y N N N Fe TMDL Background high flow
exceedance
Nickel Y/N N Y Y Y N Y Y Ni TMDL Increasing Ni trend
Zinc Y/Y Y Y Y Y N Y Y Zn TMDL Increasing Zn trend
Table 5-12. Metals decision factors and TMDL conclusions for King Creek
Results Supplemental Human- Notable
CAL/AAL Twice the HH Indicators Caused Variable Water Parameter
Pollutant Exceedance AAL Criterion Suggest Sources Flow Data Quality Listing in TMDL
Parameter | Rate >10% | Criterion | Exceeded Impairment Present Available Trend 2010 Decision Qualifying Notes
Arsenic N/N N Y Y Y N N N asTmpL | High flow HH
exceedance

Cadmium Y/N N Y Y Y N Y N Cd TMDL | Increasing Cd trend

Selenium /Y y y y y N N y Se TMDL LD_zcgreas'”g trend at
Table 5-13. Metals decision factors and TMDL conclusions for Lodge Pole Creek

Results Supplemental Human- Notable
CAL/AAL Twice the HH Indicators Caused Variable Water Parameter

Pollutant Exceedance AAL Criterion Suggest Sources Flow Data Quality Listing in TMDL
Parameter | Rate >10% | Criterion | Exceeded Impairment Present Available Trend 2010 Decision Qualifying Notes
Cadmium N N N N Y Y N Y Cd TMDL Aging dataset

Mercury N N N Y Unknown Y N Y Hg TMDL High MDLs
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Table 5-14. Metals decision factors and TMDL conclusions for Mill Gulch

Results Supplement | Human- Notable
CAL/AAL Twice HH al Indicators | Caused Variable Water Parameter

Pollutant Exceedance | the AAL Criterion Suggest Sources | Flow Data | Quality Listing in TMDL

Parameter | Rate >10% | Criterion | Exceeded | Impairment | Present | Available Trend 2010 Decision Qualifying Notes
High fl k CAL

Copper Y/Y y % y y Y N y cuTmpL | High flow background
exceedance
No Pb .

Lead N/N N N Y Y Y N Y TMDL Aging dataset at L-7
Mercury N/N N Unknown Y Y Y N Y Hg TMDL | Aging dataset High MDLs
Selenium Y/Y Y Y Y Y Y N Y Se TMDL | Aging dataset at L-7

Table 5-15. Metals decision factors and TMDL conclusions for Montana Gulch
Results Supplemental Human- Notable
CAL/AAL Twice the Indicators Caused Variable Water Parameter
Pollutant | Exceedance AAL Suggest Sources Flow Data Quality Listing in TMDL
Parameter | Rate > 10% Criterion Impairment Present Available Trend 2010 Decision Qualifying Notes
Aluminum N y y Y Y N N AITMDL | Single result greater than
twice AAL
Arsenic N/N N Y Y N Y Y As TMDL HH exceedances
Cadmium Y/N y y Y N Y Y cdTmpL | Increasing trend at MT
Pond outfall
No Cu Increasing trend at MT
Copper N/N N Y Y N Y Y TMDL Pond since late 2005
. Increasing trend at MT
Cyanide Y/N Y Y Y N Y N CN TMDL Pond since mid-2004
. . Increasing trend at MT
Nickel Y/N N Y Y N Y N Ni TMDL Pond since late 2005
. Increasing trend at MT
Selenium Y/Y Y Y Y N Y N Se TMDL Pond since mid-2004
. Increasing trend at MT Pond
Zinc N/N Y Y Y N Y N Zn TMDL since March, 2005
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Table 5-16. Metals decision factors and TMDL conclusions for Rock Creek

Pollutant CAL/AAL Results HH Supplemental | Human- Variable | Notable | Parameter TMDL Qualifying Notes
Parameter | Exceedance Twice Criterion Indicators Caused Flow Water Listing in Decision
Rate > 10% | the AAL | Exceeded Suggest Sources Data Quality 2010
Criterion Impairment Present | Available | Trend
Cadmium Y/N N Y Y Y Y N Y Cd TMDL | Aging dataset
Copper Y/Y Y N Y Y Y N Y Cu TMDL | Aging dataset
Lead Y/N N Y Y Y Y N Y Pb TMDL | High MDLs
Mercury N/N N Unknown Y Y Y N Y Hg TMDL | High MDLs
Selenium N/N N N Y Y Y N Y Se TMDL | Old data, previous listing,
sources
Zinc N/N Y N Y Y Y N Y Zn TMDL | Single result > 2(AAL)
Table 5-17. Metals decision factors and TMDL conclusions for Ruby Guich
Pollutant CAL/AAL Results | Supplement | Human- | Variable Notable | Paramet| TMDL Qualifying Notes
Parameter | Exceedance| Twice al Indicators | Caused Flow Water er Listing| Decision
Rate > 10% | the AAL Suggest Sources Data Quality in 2010
Criterion | Impairment | Present | Available Trend
Aluminum Y/Y Y Y Y N N N AITMDL | Small sample size, High MDLs
Cadmium Y/Y Y Y Y N N Y Cd TMDL
Chromium N/N N Y Y N N Y Cr TMDL | Listing from old data with one HH
exceedance in groundwater
Copper N/N Y Y Y N N Y No Cu Results > 2(AAL) are 1995-1997 data
TMDL
Cyanide Y/N Y Y Y N Y N CN Pulses of CN in Zortman WWTP outfall 2003-
TMDL 2005
Lead N/N N Y Y N N Y Pb TMDL | HH exceedances
Mercury N/N N Y Y N N Y Hg TMDL | High MDLs prevent drinking water
assessment
Selenium Y/N N Y Y N Y Y Se TMDL | Long-term decrease in Zortman WWTP
loading
Zinc N/N Y Y Y N N Y Zn TMDL | HH exceedance
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Table 5-18. Metals decision factors and TMDL conclusions for Ruby Creek
Pollutant CAL/AAL Results Supplemental | Human- | Variable Notable Parame TMDL Qualifying Notes
Parameter Exceedance Twice Indicators Caused Flow Water ter Decision
Rate > 10% the AAL Suggest Sources Data Quality Listing
Criterion Impairment Present | Available Trend in 2010
Aluminum Unknown N Y Y N N Y Al TMDL | High MDL
Cadmium Y/Y Y Y Y N N Y Cd TMDL | Small dataset pre-2000
Copper Y/Y Y Y Y N N Y Cu TMDL | Small dataset pre-2000
Lead Y/N N Y Y N N Y Pb TMDL High MDLs
Mercury Y N Y Y N N Y Hg TMDL | High MDLs
Selenium Y/Y N Y Y N N Y Se TMDL | 8 of 9 results pre-2000
Zinc Y/Y Y Y Y N N Y Zn TMDL | 3 of 7 results pre-2000
Table 5-19. Metals decision factors and TMDL conclusions for Sullivan Creek
Pollutant CAL/AAL Results HH Supplemental | Human- | Variable | Notable | Parameter TMDL Qualifying Notes
Parameter | Exceedance Twice Criterion Indicators Caused Flow Water Listing in Decision
Rate > 10% | the AAL | Exceeded Suggest Sources Data Quality 2010
Criterion Impairment Present | Available | Trend
Cadmium Y/N N Y Y Y N N N Cd TMDL
Iron Y/NA NA NA Y Y N N N Fe TMDL
Lead Y/N N Y Y Y N N N Pb TMDL
Selenium N/N N Y Y N Y N Se TMDL | Recent trend of CAL
exceedance in old dataset
Zinc Y/Y Y N Y Y N N N Zn TMDL
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Table 5-20. Metals decision factors and TMDL conclusions for Swift Gulch Creek

Pollutant CAL/AAL Results HH Supplemental Human- Variable | Notable | Parameter TMDL Qualifying Notes
Parameter | Exceedance Twice Criterion Indicators Caused Flow Water Listing in Decision
Rate > 10% | the AAL | Exceeded Suggest Sources Data Quality 2010
Criterion Impairment Present | Available | Trend
Aluminum Y/N Y NA Y Y Y N Y Al TMDL Aging Dataset, High MDLs
Arsenic N/N N Y Y Y Y Y Y As TMDL | Increasing As Trend
Cadmium Y/Y Y Y Y Y Y Y Y Cd TMDL | Increasing Cd Trend, High
MDLs
Copper Y/Y Y Y Y Y Y Y Y CuTMDL | Increasing Cu Trend, High
MDLs
Cyanide N/N Y N Y Y Y Y Y CN TMDL | Decreasing trend
Iron Y/NA NA NA Y Y Y Y Y Fe TMDL | Increasing trend
Lead N/N N N Y Y Y Y Y No Pb Decreasing trend
TMDL
Nickel Y/N N Y Y Y Y Y Y Ni TMDL | Increasing trend
Selenium N/N N N Y Y Y N Y No Se
TMDL
Thallium NA/NA NA/NA | Unknown Y Unknown Y N Y TI TMDL High MDLs
Zinc Y/Y Y Y Y Y Y Y Y Zn TMDL | Increasing trend
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5.5.1 TMDL Development Summary
Twelve stream segments in the Landusky TPA require the development of 63 TMDLs for metals and
cyanide (Table 5-21). The metals of concern include aluminum, arsenic, cadmium, chromium, copper,
iron, lead, mercury, nickel, selenium, thallium and zinc. Cyanide TMDLs will be developed for Montana
Gulch, Ruby Gulch and Swift Gulch Creek. As indicated in Table 5-21, 7 of the 12 streams are listed in
2010 for pH. They include Alder Gulch, Mill Gulch, Montana Gulch, Rock Creek, Ruby Gulch, Ruby Creek,
and Swift Gulch Creek. Surrogate metal parameters have been selected to address the impairments
caused by pH. Cadmium will serve as the pH surrogate in Alder Gulch, Montana Gulch, Rock Creek, Ruby
Gulch, Ruby Creek and Swift Gulch Creek; copper will serve as the pH surrogate in Mill Gulch.

Several parameters that were not listed as impairment causes in the 2010 Integrated Report were added
to the list of needed TMDLs based on data reviews. All five metal causes for Sullivan Creek are new
listings. Iron is a new cause listing for South Big Horn Creek. Arsenic and cadmium are new listings for
King Creek. Aluminum, cyanide, nickel, selenium, and zinc are new listings in Montana Gulch. Aluminum
and cyanide are new listings for Ruby Gulch. Conversely, the data review identified several pollutants
included in the 2010 Integrated Report that are no longer causing impairment. These include cadmium
and iron in Beaver Creek, lead in Mill Gulch, copper in Montana Gulch, copper-in Ruby Gulch, and
selenium and lead in Swift Gulch Creek.

Table 5-21. Streams requiring TMDLs for metal and cyanide pollutants.

Waterbody Waterbody Segment 2010 Integrated Report Verified Target Exceedances
Segment ID Listings (metals-related) and TMDL Developed
MT40E002_051 Alder Gulch Cd, Cu, Hg, Pb, Se, Zn, pH Cd, Cu, Hg, Pb, Se, Zn
MT40M001_011 Beaver Creek Cd, Fe, Pb Pb

MT401001_030 South Big Horn Creek Al, As, Cd, Ni, Zn Al, As, Cd, Fe, Ni, Zn
MT401001_040 King Creek Se As, Cd, Se

MT401001_050 Lodge Pole Creek Cd, Hg Cd, Hg

MT40E002_100 Mill Gulch Cu, Hg, Pb, Se, pH Cu, Hg, Se

MT40E002_010 Montana Gulch As, Cd, Cu pH Al, As, Cd, CN, Ni, Se, Zn
MT40E002_090 Rock Creek Cd, Cu, Hg, Pb, Se, Zn, pH Cd, Cu, Hg, Pb, Se, Zn
MT40E002_060 Ruby Creek Al, Cd, Cu, Hg, Pb, Se, Zn, pH Al, Cd, Cu, Hg, Pb, Se, Zn
MT40E002_070 Ruby Gulch Cd, Cr, Cu, Hg, Pb, Se, Zn, pH Al, Cd, CN, Cr, Hg, Pb, Se, Zn

MT40E002_110

Sullivan Creek

Not metals listed

Cd, Fe, Pb, Se, Zn

MT401002_010

Swift Gulch Creek

Al, As, Cd, Cu, CN, Fe, Pb, Ni,
Se, Ti, Zn, pH

Al, As, Cd, Cu, CN, Fe, Ni, Tl, Zn

5.6 TMDLs

As explained in Section 4.0, TMDLs are the maximum amount of each pollutant parameter that a stream
can assimilate without exceeding water quality standards. A stream’s ability to assimilate metal
pollutants is based on its hardness (for hardness-dependent metals) and its capacity to dilute metal
concentrations with increased flow. Stream discharge and water hardness both vary seasonally.
Therefore, established TMDLs must provide seasonal protection of beneficial uses.

TMDLs are calculated according to Equation 1:

Equation 1:
where:

TMDL = (X)*(Y)*(0.0054),
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TMDL = Total Maximum Daily Load in Ibs/day for pollutants of concern

X = the most restrictive water quality target (typically either the CAL or HH criterion in pg/L)
Y = streamflow in cubic feet per second (cfs)

0.0054 = a conversion factor to obtain loading in units of pounds per day.

As discussed in Section 5.4, where the numeric criteria apply to protection of both aquatic life and
human health, the most restrictive value is adopted as the water quality target and inserted as the value
for “X” in the above equation. Using a CAL criterion that is based on a 96-average value to calculate a
daily load provides an implicit margin of safety in the calculated TMDL.

Although the TMDLs are based on HH or CAL criteria, the AAL criteria are also water quality targets
applied as an instantaneous instream concentration that shall not be exceeded (see Section 4.3). For
example, an instantaneous spike in a pollutant concentration during a capture system bypass may
exceed the acute criterion while remaining in compliance with the chronic standard. The TMDL will
ultimately be defined as the total allowable loading using a time period consistent with the application
of the most appropriate numeric water quality criterion. Remediation required to eliminate pollutant
loading that exceeds the chronic standards will often mitigate more extreme short duration
exceedances of acute criteria.

5.6.1 TMDLS for Non-Hardness Dependent Metals and Cyanide

The toxicity of several metal elements and the cyanide are independent of water hardness. The TMDLS
for these substances can be illustrated graphically using Equation 1 above with the most restrictive
water quality criterion substituted for the value of “X”, and stream discharge in cubic feet per second
(cfs) substituted for the value of “Y”. Figure 5-6 shows the graphs of the TMDLs for Fe, As, Se, CN, Tl, and
Hg based on the most restrictive water quality criterion for each parameter over a range of stream
discharge common in the Landusky TPA. For C-3 classified waters where drinking water is not an
established use, the loading graphs for arsenic and mercury would be based on the less restrictive
aquatic life criteria, and appear higher on the vertical loading axis.
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Figure 5-6. Graphs of TMDLs (Ibs/day) for iron (Fe), aluminum (Al), arsenic (As), selenium (Se), cyanide
(CN), thallium (TI), and Mercury (Hg) with increasing stream discharge

The Figure 5-6 graphs are based on the CAL criterion for iron (1,000 pg/L), the CAL for aluminum (87
pg/L), the HH criterion for arsenic (10 pg/L), the CAL criterion for selenium (5 pg/L), the CAL criterion for
cyanide (5.2 pg/L), the HH criterion for thallium (0.24 pg/L), and the HH criterion for mercury (0.05
pg/L). The TMDL graphs in Figure 5-6 apply to all aluminum, arsenic, cyanide, iron, mercury, selenium,
and thallium TMDLs within this document. Where drinking water is not an established use for waters
classified as C-3, the arsenic and mercury TMDL targets are the CAL criteria for these two metals.
Therefore, the TMDLs for arsenic and mercury in C-3 streams reflect these less restrictive targets.

5.6.2 Example TMDLS for Metals and Cyanide for Listed Streams

Table 5-22 contains example TMDLs, also calculated using Equation 1, for the 12 waterbody segments
requiring one or more metals or cyanide TMDLs. The example high- and low-flow TMDLs apply at a
selected monitoring station on each stream. High flow values in the table are medians of flow
measurements greater than the 50™ percentile flow for the site. Low flows are medians of flow
measurements less than the 50" percentile. The hardness values, used to calculate the hardness-
dependent metals targets, are mean values for each flow condition. The water quality targets are the
most restrictive among the CAL, AAL, and HH criteria. Example TMDLs in the table are in units of pounds
per day. Monitoring station selection is guided by availability of flow and hardness data and a station
location that reflects loading from significant sources. The calculated example TMDLs represent the
maximum load (Ibs/day) of each pollutant that each waterbody can receive without exceeding
applicable water quality standards for the specified flow and hardness. The raw data for the metals of
concern are included in Appendix B. Table 5-22 also contains calculated percent reductions in loading
needed for each stream to meet metals and cyanide TMDLs under high and low flow conditions.
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Pollutant loading in the planning area occurs in pulses caused by periodic high precipitation events or by
capture system bypasses. Pulses of high loading are often separated by extended periods of minimal
loading due to low flows, proper capture and treatment system function, or a combination of these. It is
common for datasets to consist of a series of elevated metals values followed by a longer series of low
values or values less than analytical MDLs. Although the dataset contains a sufficient number or
magnitude of exceedances to be impaired, the mean or median values for the datasets are commonly
less than water quality targets. The reductions for each stream and flow condition in Table 5-22 are
calculated from a subset of the data for the entire stream segment that exceeds the most restrictive
water quality target for that parameter. The reductions are those needed to bring both the number and
degree of target exceedances below the impairment thresholds described above in Section 5.4.3. Load
reductions are not required for datasets that contain no target exceedances, and a value of “0” is
entered in the table in these instances.
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Table 5-22. Example metals TMDLs for waterbodies in the Landusky TPA

Percent Load
Reduction Based on

Discharge Target Sampled Target
(cfs) Hardness Metal Concentration (pg/L) | TMDL (Ibs/day) Exceedance
Stream Segment High Low High Low High High
(Segment ID) Station | flow flow flow flow High flow | Low flow | flow Low flow flow Low flow
Cadmium 0.35 0.61 0.003 0.0002 96 24
140 300 Copper 12.44 23.85 0.10 0.006 89 96
Alder Gulch 7.8 15 0.05 Lead 4.88 12.88 0.040 0.003 90 7
(MT40E002_050) Zinc 159.34 303.94 1.290 0.082 45 80
NA Mercury 0.05 0.05 0.0004 0.000014 95 90
Selenium 5 5 0.041 0.00135 73 0
Beaver Creek Lead 2.51 3.55 0.0057 0.00096 88 0
(MT40MO001_011) Z-31 0.42 | 0.05 83 109
Cadmium 0.50 0.76 0.001 0.0001 80 85
. 227 400 Nickel 104.37 168.54 0.280 0.027 29 60
z‘r’::: Big Horn a8 | oas | 003 Zinc_ 239.98 | 387.83 | 0.635 0.063 75 90
(MT401001_030) AIumI.num 87 87 0.230 0.014 0 71
NA Arsenic 10 10 0.026 0.002 70 0
Iron 1,000 1,000 2.650 0.162 82 0
King Creek 364 | 397 Cad m?um 0.70 0.75 0.0001 0.00001 79 83
(MT401001_040) L-5 0.02 0.002 NA Arsen.lc 10 10 0.0011 0.0001 30 24
Selenium 5 5 0.0005 0.00005 88 89
Lodge Pole Creek 7.7 458 | 035 149 | 200 | Cadmium 0.36 0.45 0.009 0.001 50 57
(MT401001_050) ) ' NA Mercury 0.05 0.05 0.001 0.0001 90 90
Mill Gulch 387 | 391 Copper 29.65 29.91 0.009 0.002 98 94
(MT40E002_100) L-7 0.056 | 0.015 NA Merc%er 0.05 0.05 0.00002 0.000004 90 90
Selenium 5 5 0.002 0.0004 96 82
Cadmium 0.73 0.75 0.004 0.002 88 91
383 397 Nickel 162.46 167.47 1.0 0.40 0 35
Zinc 373.82 385.36 2.30 0.92 0 64
;\'('AOT'ESESO(;“'STO) L2 | 114 | 044 Arsenic 10 10 0.062 0.024 78 85
- Aluminum 87 87 0.536 0.021 0 90
Cyanide 5.2 5.2 0.032 0.012 0 93
Selenium 5 5 0.031 0.012 88 82
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Table 5-22. Example metals TMDLs for waterbodies in the Landusky TPA

Percent Load
Reduction Based on
Discharge Target Sampled Target
(cfs) Hardness Metal Concentration (pg/L) | TMDL (Ibs/day) Exceedance
Stream Segment High Low High Low High High
(Segment ID) Station | flow flow flow flow High flow | Low flow | flow Low flow flow Low flow
Cadmium 0.35 0.58 0.0008 0.00007 80 80
142 583 Copper 12.59 22.69 0.030 0.0026 80 0
Rock Creek L-23 0446 | 0021 Lead 4.97 11.96 0.012 0.0014 85 10
(MT40E002_090) Zinc 161.27 289.28 0.388 0.033 26 0
NA Mercury 0.05 0.05 0.0001 0.000006 90 90
Selenium 5 5 0.012 0.0006 0 45
Cadmium 0.76 0.71 0.0015 0.0001 99 0
Copper 30.5 28.47 0.061 0.005 99 8
Ruby Creek 400 369 Lead 15 15 0.03 0.0024 93 96
Z-32 0.37 0.03 Zinc 387.83 362.21 0.77 0.059 95 90
(MT40E002_060) -
Aluminum | 87 87 0.174 0.014 13 0
NA Mercury 0.91 0.91 0.0018 0.00015 78 93
Selenium 5 5 0.01 0.0008 98 98
Cadmium 0.74 0.75 0.0016 0.0005 94 96
387 393 Chromium | 261.06 264.37 0.564 0.171 0 0
Lead 15 15 0.0324 0.01 98 0
Ruby Gulch 7.15 0.40 012 Zinc . 377.12 377.12 0.815 0.244 57 74
(MT40E002_070) Aluminum | 87 87 0.19 0.056 55 99
NA Cyanide 5.2 5.2 0.011 0.003 85 45
Mercury 0.91 0.91 0.002 0.0006 98 90
Selenium 5 5 0.011 0.003 50 50
Cadmium 0.44 0.56 0.0002 0.00002 94 50
. 191 269 | Lead 7.25 11.21 0.003 0.0004 85 90
Sullivan Creek -
(MT40E002_110) D-4 0.083 | 0.007 Zinc 207.32 277.11 0.093 0.010 73 5
NA Iron 1,000 1,000 0.45 0.038 1 48
Selenium 5 5 0.00019 0.0002 55 0
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Table 5-22. Example metals TMDLs for waterbodies in the Landusky TPA

Percent Load
Reduction Based on
Discharge Target Sampled Target
(cfs) Hardness Metal Concentration (pg/L) | TMDL (Ibs/day) Exceedance
Stream Segment High Low High Low High High
(Segment ID) Station | flow flow flow flow High flow | Low flow | flow Low flow flow Low flow
Cadmium 0.56 0.68 0.0013 0.0002 97 92
242 347 Copper 21.73 27.01 0.050 0.009 87 86
Nickel 120.49 149.45 0.279 0.052 30 73
Swift Gulch Creek Zinc 277.11 343.83 0.643 0.121 80 95
L-19 0.43 | 0.065 Aluminum | 87 87 0.202 0.031 86 13
(MT401002_010) -
Arsenic 10 10 0.023 0.0035 77 88
NA Cyanide 5.2 5.2 0.012 0.002 0 71
Iron 1,000 1,000 2.32 0.351 97 99
Thallium 0.24 0.24 0.0006 0.0001 84 84
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5.7 LOADING SUMMARIES AND ALLOCATIONS

The following sections provide a loading summary and source allocation for each pollutant-
waterbody combination with a TMDL. Loading summaries are based on the sample data
contained in Appendix B and summarized in Appendix F. The aim of the loading summaries is to
illustrate loading trends and discuss seasonal and significant loading sources and pathways.
Loads are expressed in units of pounds per day. While units of pounds per day are appropriate
for expressing TMDLs, the most appropriate means of measuring compliance with metals TMDLs
would be a measurement of the contaminant concentration in surface water samples.

As discussed in Section 4.0, a TMDL is the sum of all of the load allocations (LAs), wasteload
allocations (WLAs), and a margin of safety (MOS). LAs are allowable pollutant loads assigned to
nonpoint sources and may include the cumulative pollutant load from naturally occurring and
human caused sources. When possible, LAs are provided separately to naturally occurring
sources. WLAs are allowable pollutant loads that are assigned to permitted and non-permitted
point sources. Mining related waste sources such as treatment plant discharges, leach pads, and
waste rock repositories are non-permitted point sources subject to WLAs. TMDLs are expressed
by the following general equation:

TMDL = LAy + WLAy;s + MOS

The prevailing human-caused source of metals loading in the Landusky TPA is from ZMI mining
at the Zortman and Landusky mines between 1979 and 1998. Where adequate data are
available to evaluate loading from individual mining sources, these non-permitted point sources
will be given separate WLAs. Where data from discrete mining sources is not available, loading
contributions from mining are grouped into composite WLAs. The adaptive management
process discussed in Section 5.9 is recommended where more detail is needed for future
refinement and adjustment of composite WLAs to mining sources.

TMDLs are required to incorporate a MOS. All metals and cyanide TMDLs in this document apply
an implicit MOS through the adoption of a variety of conservative assumptions in calculating
TMDLs and estimating pollutant loads. These assumptions are described in more detail in
Section 5.8.2. Therefore, the implicit MOS is implied in the TMDL equations developed below
and not repeated in each developed equation.

5.7.1 Alder Gulch (MT40E002_051)

Loading Summary

Metals target exceedances in Alder Gulch result from mine related ARD entering its northern
tributaries of Carter Gulch and Alder Spur from Zortman Mine facilities. These include seepage
from beneath the Alabama Pit complex, seepage through 3.7 million tons of waste rock in the
Alder Waste Rock Repository, and seepage from beneath three leach pads used between 1979
and 1984 that occupy the ridge separating Alder and Ruby gulches (Figure A-16).

The bulk of water quality data for Alder Gulch dates from 1990 to 1998. Elevated concentrations
of cadmium, copper, lead, selenium, and zinc in Alder Gulch coincide with completion of the
Alder Waste Rock Repository in 1990. Large spikes in metals concentrations occur during low
flows from 1990-1992. The metals listings for Alder Gulch largely result from data collected
during this period. The ARD conditions causing elevated metals concentrations also affect water
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column SO, concentration. Figure 5-7 shows the SO4 monitoring record for site Z-8 in Alder
Gulch and the corresponding concentration spike from 1990 to 1992.
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Figure 5-7. Sulfate concentration record at site Z-8 in Alder Gulch.

Surface reclamation of the Alder Waste Rock Repository was complete in 1992. Seepage capture
systems were installed during 1994 in Carter Gulch below the Alder Waste Rock Repository and
in Alder Spur below the 83 and 84 leach pad dikes. A decrease in surface water metals
concentrations occurred after reclamation and continued until monitoring ended in 1998.

An extended period of heavy rainfall during May of 2011 caused a slope failure at the base of
the Alder Gulch Waste Rock Repository. The failure removed the Carter Gulch seepage capture
system. The data used to develop Alder Gulch TMDLs and allocations does not include that
collected after the storm damage. Future monitoring of Alder Gulch water quality will require
lower MDLs that allows a comparison of results to aquatic life criteria.

TMDLs and Allocations

The metals TMDLs and allocations for high and low flow conditions in Alder Gulch are
summarized below and Table 5-23. The allocations for cadmium, lead, selenium, and zinc
include load allocations to natural background concentrations (LAawor cuLne) @and a wasteload
allocation to mining sources of these four metals (WLAapr guL ms)- Natural background loading is
calculated using the median metal concentrations of cadmium, lead, selenium, and zinc from
the four Alder Gulch background sites Z-60, Z-61, Z-62, and AGSS-10 located in headwaters
tributaries. The Alder Gulch TMDL is summarized by the following equation:

TMDLALDR GUL = LA ALDR GUL NB + WLA ALDR GUL MS

Where background sample analysis results are less than MDLs, one half of the MDL is the
assumed background concentration. The wasteload allocation to mining sources is obtained by
subtracting the calculated background load from the TMDL. The allocation scheme for cadmium,
lead, selenium, and zinc assumes that natural background loading rates do not exceed water
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quality standards. The allocations also assume that further application of BMPs to mining
sources will reduce loading so that TMDLs and water quality standards are met.

A separate allocation scheme is proposed for copper and mercury TMDLs. A composite WLA
allocation to the sum of natural background and mining sources is proposed for copper and
mercury and is reflected in the following equation

TMDLALDR GUL = (WLA (ALDR GUL NB + ALDER GUL MS))

Using a composite allocation, the sum of allowable copper loading from natural background,
plus mining sources, is equal to the TMDLs of 0.010 Ibs/day under high flow and 0.006 lbs/day
under low flow conditions. The TMDL equations for copper are inserted into Table 5-23 for high
and low flow conditions.

Copper concentrations measured at the four background sites from 1996 to 1998 exceeded the
hardness-based CAL criteria by a factor of three. All samples were collected under high flow
conditions. During the same period, a similar high flow exceedance magnitude was measured at
site Z-2, the site farthest upstream among the three current condition sites in Alder Gulch. The
composite allocation serves as a limit on copper loading until targeted monitoring in headwaters
reaches of Alder Gulch can better describe natural background copper loading under a range of
flow conditions.

A composite allocation similar to that for copper is proposed for mercury in Alder Gulch. Natural
background mercury loading to Alder Gulch is obscured by the use of MDLs that exceed the CAL
criterion of 0.91 pg/L. Of the 52 Hg results for Alder Gulch, 51 are reported as less than the MDL.
The composite allocation to natural background and mining sources of mercury will equal
0.0074 Ibs/day under high flow and 0.00025 Ibs/day under low flow conditions. The TMDL
equations for high and low flow Hg loading are inserted into Table 5-23. Additional monitoring
at background and current condition sites, with sufficiently low MDLs applied during both high
and low flow conditions is recommended to better refine the mercury allocation.

Table 5-23. Cadmium, copper, lead, mercury, selenium and zinc TMDLs and load- and
wasteload allocation examples for Alder Gulch at site Z-8.

Percent
Flow TMDL Reduction| LAyg WLAys
Metal Conditions | (Ibs/day) | Needed | (lbs/day) (Ibs/day)
Cadmium | High flow | 0.003 96 0.0008 0.0022
Low flow 0.0002 24 0.00003 0.00017
Copper High flow | 0.10 89 TMDL = (LAaor guL ne*WLAA bR guL ms) = 0.10 Ibs/day
Low flow | 0.006 96 TMDL (LAawor guL ne¥WLAA bR guL ms) = 0.006 Ibs/day
Lead High flow | 0.04 90 0.012 0.028
Low flow 0.003 7 0.0004 0.0026
Mercury High flow | 0.0074 90 TMDL = (LAawor cut ne¥WLAA DR GuL ms) = 0.0074 lbs/day
Low flow | 0.00025 | 90 TMDL = (LAawor cut ne+WLAALR cuL ws) = 0.00025 Ibs/day
Selenium | High flow | 0.041 73 0.0041 0.037
Low flow 0.00135 0 0.000135 0.00121
Zinc High flow | 1.29 45 0.162 1.128
Low flow 0.082 80 0.0054 0.0766
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5.7.2 Beaver Creek, (MT40MO001_011)

Loading Summary

Only high flow target exceedances for lead occurred in Beaver Creek at sites Z-31 and Z-39. High
flow exceedances also occurred at background site Z-27. Despite its remoteness from obvious
sources, exceedances at site Z-27 are similar in magnitude to those farther downstream at sites
with more conceivable sources from road sediment and mine tailings at the Beaver Mine near
site Z-39. A high flow sample collected in 2005 about 1.5 miles below site Z-39 from DEQ
assessment site M31BEVRCO3 contained less than 0.5 pg/L. The sediment sample collected at
site M31BEVRCO3 did not exceed the sediment lead target of 91.3 ug/g.

The exceedances occurred in samples collected from 1990 to 2001 and were about 10 times the
CAL criteria. The data suggest a similar level of loading at both the background site and at the
upper two current conditions sites prior to 2001. The similar exceedance pattern for both the
background and current condition sites suggests either naturally high background lead loading
at high flows with little downstream effects or some level of human-caused loading affecting
site Z-27 in a headwaters tributary.

TMDLs and Allocations

The similarity among the upper three sites in number, degree, and timing of exceedances
prevents a specific load allocation to background sources of lead in Beaver Creek. Therefore, a
composite waste load allocation is proposed to the sum of natural background (BVR CR NB) and
Beaver Creek mining sources (BVR CR MS) during high flow conditions. The composite wasteload
allocation is calculated based on Beaver Creek flow at site Z-31 and is calculated by making the
sum of the composite allocation equal to the TMDL as summarized in the following equation:

TMDL = WLA(BVR CR NB + BVR CR MS) = 0.0057 |bs/day.

In this case, the sum of natural background and mining sources is equal to the high flow TMDL of
0.0057 pounds of lead per day. The following equation expresses the low flow TMDL for lead in
Beaver Creek:

TMDL = WLA(BVR CR NB + BVR CR MS) = 0.00096 Ibs/day.

5.7.3 South Big Horn Creek, (MT401001_030)

Loading Summary

Loading sources to South Big Horn Creek include natural background sources and mining sources
in Swift Gulch Creek affecting South Big Horn Creek water quality below the Swift Gulch Creek
confluence. Swift Gulch Creek TMDLs and allocations are described below in Section 5.7.12.
Swift Gulch Creek water quality is affected by a series of streambank springs hydrologically
connected to the August-Surprise-Queen Rose pit complex at the Landusky Mine. The location
of the metal contaminated springs is approximately one half mile above the Swift Gulch Creek
confluence with South Big Horn Creek. The oxidation of iron sulfides in the bottom of the pit
complex creates acidic groundwater within a bedrock shear zone that serves as a flow conduit
between the pits and surface water in Swift Gulch Creek.

Water quality data collection for most metals in South Big Horn Creek at site L-48 began in the
spring of 1997 and continued through the following year. Sampling was resumed in 2003 and
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has continued to the present on a seasonal basis. Monitoring at site L-48A began in 2003 has
continued to the present on a near monthly basis.

Deteriorating water quality in Swift Gulch Creek prompted construction of a seasonally operated
lime addition treatment plant in the Swift Gulch Creek drainage below the contaminated springs
in 2010. The plant is designed to operate under base flow conditions in Swift Gulch Creek that
routinely range from 50 to 100 gallon per minute (Spectrum Engineering, 2010). The annual
median peak flow in Swift Gulch Creek is 3,000 gallons per minute. Construction of a plant
capable of treating high flows was not considered feasible given the confined nature of drainage
channel, lack of a reliable access route, and extreme flow fluctuations that are common for the
stream (Spectrum Engineering, 2010). Although the plant is designed for base flow operations,
the discharge of ARD affected springs into Swift Gulch Creek is a year round phenomenon.

The Swift Gulch Creek treatment plant receives wastewater from two upstream capture systems
and treated water is discharged to two settling ponds downstream of the plant. The treated
effluent returns to the Swift Gulch Creek channel below the ponds. Extremely high flows in Swift
Gulch Creek during May of 2011 severely damaged the capture systems causing a shutdown of
the treatment plant pending repairs to the capture system plumbing.

TMDLs and Allocations

Example metals TMDLs and allocations for high and low flow conditions in South Big Horn Creek
at site L-48 are summarized below in Table 5-24. The allocations consist of load allocations to
natural background sources (LAsgy cr ng) Of the six metal parameters in the table and wasteload
allocations to mining sources (WLAsgh cr ms) at the Landusky Mine. The TMDL is stated in the
following equation:

TMDLSBH GR™= I-ASBH crns t WLASBH CR MS

Natural background loading is represented by median high and low flow metal concentrations of
aluminum, arsenic, cadmium, iron, nickel, and zinc calculated for site L-21, located just upstream
of the confluence with Swift Gulch Creek. It is assumed that the WLA for South Big Horn Creek
includes those developed below in Table 5-35 for Swift Gulch Creek for the metal pollutants
affecting downstream water quality in South Big Horn Creek at site L-48. The South Big Horn
Creek allocations below in Table 5-24 are not the sum of those for both Swift Gulch Creek and
South Big Horn Creek because the WLAs for the two stream segments are based on samples
collected on different dates with different flow and hardness conditions. The loading in Table 5-
24 is intended to represent that contributed from upstream sources in Swift Gulch Creek.

Table 5-24. Aluminum, arsenic, cadmium, iron, nickel, and zinc TMDLs and allocation examples
for South Big Horn Creek at site L-48

Metal Flow TMDL Percent Reduction LAps WLAs
Conditions (Ibs/day) Needed (Ibs/day) (Ibs/day)
Aluminum High flow 0.230 0 0.132 0.098
Low flow 0.014 71 0.008 0.006
. High flow 0.026 70 0.004 0.022
Arsenic
Low flow 0.002 0 0.0002 0.0018
Cadmium High flow 0.001 80 0.00026 0.00074
Low flow 0.0001 85 0.00001 0.00009
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Table 5-24. Aluminum, arsenic, cadmium, iron, nickel, and zinc TMDLs and allocation examples
for South Big Horn Creek at site L-48

Metal Flow TMDL Percent Reduction LA WLA,s
Conditions (Ibs/day) Needed (Ibs/day) (Ibs/day)
Iron High flow 2.650 82 0.340 2.31
Low flow 0.162 0 0.002 0.160
Nickel High flow 0.280 29 0.0265 0.254
Low flow 0.027 60 0.00012 0.0269
Zinc High flow 0.635 75 0.013 0.622
Low flow 0.063 90 0.0008 0.0622

Cadmium, nickel, and zinc exceedances are common under both high and low flow conditions.
Iron and arsenic exceedances are almost exclusively high flow phenomena and low flow
reductions are not required. Data for dissolved aluminum are sparse and restricted to low flow
conditions. Therefore, reductions to high flow aluminum are not specified. The allocations
assume that applying BMPs to mining sources will meet the TMDLs and water quality standards.

5.7.4 King Creek (MT401001_040)

Loading Summary

King Creek sources of arsenic, cadmium, and selenium are residual tailings from historic cyanide
mills near the top of the drainage and oxide waste rock from the nearby August-Little Ben and
Gold Bug pits. The tailings were largely removed during restoration in 2000. Waste rock surfaces
received coversoil and were revegetated. Stormwater and seepage through the waste rock
collects behind a downstream interception trench, is routed through a passive treatment system
for nutrient removal and surfaces as a seep at site L-5. The upper extent of the drainage is
truncated by the August-Surprise-Queen Rose pit complex at the Landusky Mine. A broad
groundwater divide exists beneath the pit complex and local ARD-affected groundwater may be
a periodic source of metals in King Creek. Water quality data are available for sites L-5 in the
upper drainage, the inlet to the Cumberland retention pond (site 503), and monitoring site L-39
located about one half mile downstream.

TMDLs and Allocations

The extent of mining disturbance in King Creek prevents locating a background water quality site
within the drainage. Site L-40, located in a headwaters tributary of Montana Gulch is similar to
upper King Creek in that both drain undisturbed portions of Mission Peak. The water quality
record from site L-40 is used here to develop an allocation to natural background sources of
metals loading.

Mining sources in upper King Creek receive a wasteload allocation (WLAg crms)- A load
allocation to naturally background sources (LAgg crns) is calculated based on flow at L-5 and
metals concentrations from site L-40 in a headwater tributary of Montana Gulch that is assumed
to represent the background condition. Where metals concentrations at L-40 are less than
MDLs, one half of the MDLs is used as the concentration value. The WLAkg cr mis is calculated by
subtracting the LAyg crne from the TMDL. The King Creek TMDL is stated in the following
equation:

TMDLyg cr = LAkg crng + WLAkG crmis
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The TMDL components are summarized below and Table 5-25 shows example TMDLs and

allocations for measured high and low flow conditions in King Creek at site L-5.

Table 5-25. Arsenic, cadmium, and selenium TMDLs and allocation examples for arsenic,
cadmium, and selenium in King Creek at site L-5.

TMDLs Allocations
Metal Flow TMDL Needed Percent LAkG cr NB WLAKG cr mis
Condition (Ibs/day) Reduction (Ibs/day) (Ibs/day)
Arsenic High flow 0.0011 30 0.0003 0.0008
Low flow 0.0001 24 0.00003 0.00007
. High flow 0.0001 79 0.00004 0.00006
Cadmium
Low flow 0.00001 83 0.000004 0.000006
. High flow 0.0005 88 0.0003 0.0002
Selenium
Low flow 0.00005 89 0.00003 0.00002

This allocation scheme assumes that natural loading rates do not cause water quality standards
to be exceeded and applying BMPs to mining sources will result in the loading reductions
necessary to meet the TMDLs and water quality standards.

5.7.5 Lodge Pole Creek (MT401001_050)

Loading Summary

Potential mining sources of cadmium are associated with the Ross Pit area that is the northern-
most extent of the Zortman Mine (Figure A-16). Although mercury has not been detected in
Lodge Pole Creek at sites Z-2 and Z-29 upstream of the Fort Belknap Reservation boundary,
historic placer mining within the planning area, using mercury amalgamation for gold
separation, could be a potential source of the positive mercury detection downstream at USGS
station 06154430 near the town of Lodge Pole. This detection was extrapolated to the segment
of Lodge Pole Creek south of the reservation boundary. There were two positive mercury
detections among 24 mercury results for background sites Z-28 and Z-30, both occurred on the
same date (5/15/91) under high flow conditions. Mercury has not been detected in 22
subsequent samples from these sites through 1996.

TMDLs and Allocations

Example TMDLs and allocations for cadmium and mercury in Lodge Pole Creek at site Z-7 are
summarized in Table 5-26. The load allocation to natural background sources of cadmium (LA.p
crne) is calculated by multiplying high and low discharge values by the average metal
concentrations at sites Z-28 and Z-30. Where results at these sites are less than MDLs, one half
of the MDL is used as the concentration value in the calculations. The wasteload allocations to
mining sources (WLAp cgr ms) Of cadmium are calculated by subtracting the LAp cr ng from the
cadmium TMDLs. The TMDL is stated in the following equation:

TMDLp g = LAp crng + WLAp crivis

The allocations for mercury in Lodge Pole Creek are formulated as a composite wasteload
allocation to natural background plus mining sources(WLAp crns + 1P cr ms)) that is set equal to the
high and low flow mercury TMDLs. The Lodge Pole Creek mercury TMDL is stated in the
following equation that is inserted into Table 5-26:
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TMDL.p cr = WLA(p cr NB + LP CR MS)

This approach is used because the MDLs for mercury used in monitoring are as much as an order
of magnitude higher than the most restrictive water quality criteria. The high MDLs, combined
with the large number of non-detections in both the natural background and current condition
datasets equate to equal reduction requirements (90%) for the two datasets in order to meet
the HH criterion of 0.05 pg/L. In other words, the high MDLs and large number of non-
detections do not allow a clear, separate definition of the natural background and mining
contributions to the TMDLs.

The composite allocation scheme assumes that natural background concentrations are less than
the HH criterion and that actual mercury loading from mining sources both exceeds this
criterion and can be reduced by further application of BMPs to mining sources. Further
monitoring of both background and current condition sites using appropriate MDLs will be
needed to fine tune the composite allocation and more accurately define loading from both
source categories.

Table 5-26. Cadmium and mercury TMDLs and allocation examples for cadmium and mercury
in Lodge Pole Creek at site Z-7

TMDLs Allocations
Flow TMDL Needed Percent | LAyg WLA ;s

Metal Condition | (Ibs/day) | Reduction (Ibs/day) (Ibs/day)

Cadmium | High flow | 0.009 50 0.00124 0.0078
Low flow | 0.001 57 0.000095 0.00091

Mercury | High flow | 0.001 90 TMDLp cg = WLA(1p cr N8 +1p cr mis) = 0.001 Ibs/day
Low flow | 0.0001 | 90 TMDL,p g = WLA1p cr w8 <1 c mis) = 0.0001 Ibs/day

5.7.6 Mill Gulch (MT40E002_100)

Loading Summary

Metals loading to Mill Gulch is from a combination of surface stormwater and subsurface
drainage from the 1987 leach pad, its supporting dike, and the Mill Gulch Waste Rock Dump
occupying the upper reach of the drainage. Subsurface seepage from the more distant Gold Bug
pit complex is also a potential source of ARD-affected groundwater discharging to Mill Gulch
surface water. The Gold Bug pit was used as a repository for waste rock removed from the
sulfidic August-Little Ben/Queen Rose pit complex. The Mill Gulch capture system was installed
at the toe of the Mill Gulch Waste Rock Dump in 1997. Water is piped from the capture system
to the Landusky wastewater treatment plant.

The metal exceedances resulting in the impairment listings for copper and selenium are
concentrated at sites 506 and L-36, both located below the capture pond constructed near the
base of the waste rock dump that occupies the upper portion of the drainage. Site 506 is a
stormwater monitoring site below the pond and L-36 is the bypass of the seepage capture
system.

TMDLs and Allocations
The potential metals sources are mining sources that receive a wasteload allocation (WLAw gut
ms). The WLAw, uL ms is calculated by subtracting the load allocation to natural background
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sources (LAwm guLns) from the TMDL. The allocations for allowable copper and selenium loading
are stated in the following equation:

TMDL = I-AMIL GuLng 1 WI-AMIL GUL MsS

The LAy guL ne iS calculated using the mean concentrations from sites L-40 and RCSS-5. Where
background copper and selenium concentrations at sites L-40 and RCSS-5 are less than the
MDLs, one half the detection limit is used to calculate the LA. Use of one half the detection limit
incorporates an implicit MOS by increasing the needed reduction above what would be
calculated using the MDL.

The mercury dataset for Mill Gulch contains only results reporting less than detectable levels.
The MDLs (1, 0.2, and 0.6 pg/L), all exceed the 0.05 pg/L HH criterion for mercury. Therefore,
separate loading contributions from natural background and mining sources of mercury cannot
be determined from the available monitoring results.

A mercury TMDL is developed to address the previous mercury listing and mercury allocations
are to a composite WLA to natural background and mining sources (WLAmiL guL ng + MiL GUL Ms))-
This TMDL is reflected in the following equation:

TMDLMIL GUL = WLAp guL NB + ML GUL Ms

Additional monitoring using adequate MDLs is needed to verify the mercury listing, source
contributions, and reductions if needed.

Table 5-27 shows example Cu, Hg, and Se TMDLs and allocations for measured high and low
flow conditions at site L-7 in Mill Gulch. Because of the loading uncertainty resulting from high
MDLs, the mercury allocation is a composite of natural background and mining sources at this
time.

Table 5-27. Copper, mercury, and selenium TMDLs and load allocation examples for Mill Guich
at L-7

Percent
Metal | o ons (|;:7::y) Reduction (Ibl.j/\::y) (|‘£:L/I;g;)
Needed
Copper High flow 0.009 98 0.0015 0.0075
Low flow 0.002 94 0.0004 0.0016
Mercury High flow 0.000015 90 TMDLy gur = 0.000015 = WLA L GuL NB + MIL GUL MS
Low flow 0.000004 90 TMDLy gur = 0.000004 = WLAML GuL NB + MIL GUL MS
Selenium | High flow 0.002 96 0.0008 0.0012
Low flow 0.0004 82 0.0002 0.0002

This allocation scheme assumes that background loading rates do not cause water quality
standards to be exceeded and applying BMPs to the mining sources will result in the loading
reductions necessary to meet the TMDLs and water quality standards.
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5.7.7 Montana Gulch (MT40E002_010)

Loading Summary

Montana Gulch drains the western third of the Landusky Mine (see Figure A-17). Its headwaters
consist of three tributaries. The western branch drains an undisturbed watershed to the south
and west of Mission Peak. Site L-40, selected as representing natural background water quality,
is near the base of this tributary. The middle tributary begins at the south end of the August-
Little Ben mine pit and its upper reach contains the Montana Gulch Waste Rock Dump. At the
base of the waste rock valley fill is the upper Montana Gulch seepage capture system. It
intercepts seepage through the waste rock valley fill and the discharge from a buried portal to
the former August Mine. The capture system flow is piped to the Landusky wastewater
treatment plant. The upper reach of the eastern headwaters branch drains the reclaimed
surface near the Gold Bug and South Gold Bug mine pits and contains the 84 leach pad and dike
farther downstream. The area where the three branches converge once contained the 85/86
leach pad until its removal from 2002 to 2005. The ridge separating Montana Gulch from Mill
Gulch is occupied by the 79, 80-82, and 83 leach pads. Below the headwaters confluence,
Montana Gulch contains a wastewater retention pond.

The Montana Gulch pond receives the discharge from the Landusky wastewater treatment plant
(Landusky WWTP) that operates around the clock at an average annual discharge of 225.4
million gallons (0.96 cfs). The pond discharges at a rate of about 1.3 cfs to Montana Gulch
Spectrum Engineering 2006). Thus, the average daily flow from surface flow and seepage
sources above the pond, that are not routed to the Landusky WWTP, is about 0.34 cfs or 153
gallons per minute. Below the pond, Montana Gulch flows south for about a mile to its
confluence with Rock Creek.

Montana Gulch is listed for arsenic, cadmium, copper, and pH in the 2010 Integrated Report
(Montana Department of Environmental Quality, Water Quality Planning Bureau, 2010). The
water quality data indicates that copper is not currently impairing aquatic life uses and
additional listings are warranted for aluminum, cyanide, nickel, selenium, and zinc. Among the
four monitoring sites selected to represent current conditions (L-16, L-47, L-2, 591), the
Montana Gulch pond overflow discharge (site 591) accounts for 97 percent of the records for
the most recent 10 years. Figure 5-8 is a graph of the sulfate concentration at site 591 in
Montana Gulch during the past 10 years. The general water quality trend of the retention pond
discharge is toward increasing effects of ARD at the Landusky Mine. The graph reflects a trend of
increasing acidity generated by sulfide oxidation in the sources of wastewater that are routed to
the pond from the Landusky WWTP.
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Figure 5-8. Graph of the sulfate concentration in the Montana Gulch pond discharge during
the past 10 years.
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The increasing trend in Figure 5-8 for sulfate is similar to those for cadmium, cyanide, nickel,
selenium, and zinc. Although the datasets for the three current condition sites downstream of
site 591 are much smaller, they exhibit a similar trend of deteriorating water quality. Figure 5-9
shows the sulfate data points for sites L-16, L-47 and L-2 from 2001 through 2009.
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Figure 5-9. Graphs of surface water sulfate concentration at sites L-16, L-47, and L-2 during the
past 10 years

Although the arsenic record contains 51 human health exceedances, arsenic has been on a
decreasing trend since 2001. Arsenic concentrations have generally been an order of magnitude
less than the CAL and AAL targets. Figure 5-10 shows the trend in arsenic concentration at site
591 over the past decade. Although clearly on a decreasing tend, persistent arsenic exceedances
during the most recent decade require development of an arsenic TMDL.
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Figure 5-10. Graph of the arsenic concentration in the Montana Guich pond discharge during
the past 10 years.
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Although copper concentrations in Montana Gulch are increasing slightly, (Figure 5-11) the CAL
and AAL exceedance rates over all flow conditions are about one percent. No TMDLs or
allocations are proposed for copper in Montana Gulch.
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Figure 5-11. Graph of copper concentration in the Montana Gulch pond discharge during the
past 10 years.

Cu (ug/L)

TMDLs and Allocations
The flow in Montana Gulch can be divided into two broad categories:

1. Surface and groundwater that is intercepted , treated, and discharged from the
Landusky WWTP, and
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2. Surface and groundwater that enter Montana Gulch from sources other than the
Landusky WWTP.

The second category comprises waters that have been affected by mining activity and waters of
natural background quality. Waters entering Montana Gulch from the watershed upstream of
site L-40 are assumed to be of natural background quality because the drainage has not been
mined. This is also the case in two downstream tributaries that enter Montana Gulch from the
west. Tributaries entering Montana Gulch from the east are likely to be affected by the
Landusky Mine. Some of the mine-affected water is intercepted and treated prior to its
discharge to Montana Gulch. It is unlikely that all drainage to Montana Gulch from the Landusky
mine enters a capture system and receives treatment. Therefore, category 2 above is necessarily
a mixture of naturally occurring waters and untreated wasters affected by the Landusky Mine.
The metals loading allocations for Montana Gulch include a WLA to the Landusky WWTP

(WLA wwre) and a second WLA to a composite of natural background sources (NB) from both
mined and un-mined areas of the watershed and untreated mining sources (UTMS) from mined
areas. The TMDL allocations are expressed by the following equation:

TMDL = WLA wwre + WLA(mT GuL NB + MT GUL UTMS)

Until additional water quality and streamflow monitoring can better define the actual
proportion of each WLA to the TMDL, the proportions at site L-2 near the mouth of Montana
Gulch are assumed equal to the proportions of these sources entering the Montana Gulch
retention pond. Long-term monitoring of the pond discharge to Montana Gulch and the
discharge entering the pond from the Landusky WWTP indicates that approximately 74 percent
(430 gmp) of the 580 gpm pond discharge is from the treatment plant. The remaining 26
percent of the pond discharge (150 gpm) is from combined natural background and untreated
mining sources. Table 5-28 shows example aluminum, arsenic, cadmium, cyanide, nickel,
selenium, and zinc TMDLs and allocations for measured high and low flow conditions at site L-2
in Montana Gulch.

Table 5-28. Aluminum, arsenic, cadmium, cyanide, nickel, selenium, and zinc TMDLs and
allocation examples for Montana Guich at site L-2

Metal Flow TMDL Percent Reduction WLA ww1p WLA (\g + uTms)
Conditions (Ibs/day) Needed (Ibs/day) (Ibs/day)
Aluminum High flow 0.536 0 0.402 0.134
Low flow 0.021 90 0.016 0.005
Arsenic High flow 0.062 78 0.046 0.016
Low flow 0.024 85 0.018 0.006
Cadmium High flow 0.004 88 0.003 0.001
Low flow 0.002 91 0.0015 0.0005
Cyanide High flow 0.032 0 0.024 0.008
Low flow 0.012 93 0.009 0.003
. High flow 1.0 0 0.74 0.26
Nickel
Low flow 0.40 35 0.30 0.01
Selenium High flow 0.031 88 0.023 0.008
Low flow 0.012 82 0.009 0.003
Zinc High flow 2.30 0 1.70 0.60
Low flow 0.92 64 0.68 0.24
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The data for cyanide, nickel, and zinc indicate that reductions are not needed under high flow
conditions. High flow data for dissolved aluminum are not available and additional monitoring is
needed to determine high flow reductions.

5.7.8 Rock Creek (MT40E002_090)

Loading Summary

Rock Creek drains nearly the entire Landusky mine because of its northern Sullivan Creek, Mill
Gulch and Montana Gulch tributaries. Flows in Rock Creek are ephemeral and intermittent
above the town of Landusky. Despite its C-3 classification, the Rock Creek water quality record is
assessed using HH criteria because of the assumed close connection between surface water and
shallow groundwater and the established use of shallow groundwater as a drinking water source
for Landusky residents.

The metals loading is from runoff and seepage from waste rock, leach pad, and pad dike sources
at the Landusky Mine. Below the confluence with Montana Gulch, Rock Creek loading includes
that from the Landusky WWTP. Natural background loading to Rock Creek is represented by the
water quality records for sites RCSS-5 in the reach above the Sullivan Creek confluence and sites
Z-60, Z-61, and Z-62 in headwaters tributaries of Alder Gulch to the east.

TMDLs and Allocations

TMDLs and allocations are described for the reach above monitoring site L-23 located below the
confluence with Sullivan Creek (Figure F-11). Cadmium, selenium, and zinc allocations at site 23
include a LA to natural background sources of (LAgk cr ng), and WLA to mining sources of these
metals (WLAgk crws). The Rock Creek TMDLs for cadmium, selenium, and zinc site L-23
(TMDLgrock), and allocations are expressed in the following equation:

TMDLROCK = LARK crng t WI-ARK CR MS

The load allocation for natural background sources of cadmium, selenium and zinc is calculated
from the data from sites RCSS-5, Z-60, Z-61, and Z-62. Where concentrations are less than MDLs,
one half the MDL value is used in the calculation. The WLA to mining sources is obtained by
subtracting the LAys from the TMDL. This allocation scheme assumes that natural loading rates
do not cause water quality standards to be exceeded and applying BMPs to the mining sources
will result in the loading reductions necessary to meet the TMDLs and water quality standards.
Table 5-29 contains example TMDLs and allocations for measured high and low flow conditions
in the Rock Creek watershed above site L-23.

Table 5-29. Cadmium, selenium and zinc TMDLs and allocation examples for Rock Creek at site
L-23

Metal Flow TMDL Percent Reduction LAns WLA vs)
Conditions (Ibs/day) Needed (Ibs/day) (Ibs/day)
. High flow 0.0008 80 0.00005 0.00075
Cadmium
Low flow 0.00007 80 0.0000057 0.000065
Selenium High flow 0.012 0 0.002 0.01
Low flow 0.0006 45 0.000057 0.000543
Zinc High flow 0.388 26 0.048 0.34
Low flow 0.033 0 0.002 0.031
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A separate allocation scheme is developed for the metals copper, mercury, and lead in Rock
Creek because the data prevent development of separate allocations to natural versus human-
caused loading sources. The copper concentrations at sites RCSS-5, Z-60, Z-61, and Z-62 were all
obtained during high flows in June of 1996 and May of 1997. All copper values exceed both the
CAL and AAL criteria that apply to flow and hardness conditions on the sample dates. The MDLs
reported with the lead (3 pg/L) and mercury (0.6 ug/L) results for these four sites exceed the
CAL criteria. Therefore, the data do not allow development of separate allocations to natural
background and human-caused sources of these metals. Until additional copper, mercury, and
lead data can be collected for a range of flow and hardness conditions, the TMDLs are allocated
to a composite WLA that is the sum of natural background and mining sources (WLARgk cr nB + upR RK
crwms)- The TMDLs and allocation for copper, mercury, and lead in Rock Creek at site L-23 can be
summarized by the following equation:

TMDL = WLAg cr N8 + UPR RK CR MS

Table 5-30 contains example TMDLs and composite allocations for copper, mercury, and lead in
upper Rock Creek under high and low flow conditions at site L-23. Percent reductions of lead
and mercury assume existing concentrations are one half the reported method detection limits
for these pollutants.

Table 5-30 Copper, lead and mercury TMDLs and example composite allocations for Rock
Creek at site L-23.

L. Percent Reduction WLA (g + ms)

Metal Flow Conditions TMDL (Ibs/day) Needed (Ibs/day)
Copper High flow 0.030 80 0.030
Low flow 0.0026 0 0.0026
Lead High flow 0.012 85 0.012
Low flow 0.0014 10 0.0014
Mercury High flow 0.0001 90 0.0001

Low flow 0.000006 90 0.000006

5.7.9 Ruby Gulch (MT40E002_070)

Loading Summary

Mining sources at the Zortman Mine affect water quality in Ruby Gulch. Historic cyanide mill
tailings in Ruby Gulch extended downstream for over three 3.0 miles from the mines at the head
of the drainage to the confluence with Alder Gulch south of the town of Zortman. ZMI removed
ore from six open pits and processed it in five leach pads located at the head of Ruby Gulch and
along the divide between Ruby and Alder gulches. Deteriorating surface water quality at the
Zortman mine prompted construction of the Zortman WWTP in 1994. The average annual
discharge of treated water to from the plant to Ruby Gulch is 90 million gallons (170 gpm).The
effluent discharges into the stream channel at site number 667 (Figure F-1). Flows to the
treatment plant are from three capture systems in Ruby Gulch, Carter Gulch, and Alder Spur.

The Ruby Gulch capture system pumps approximately 48 million gallons per year to the
treatment plant. The system consists of a collection sump and pump station, an 8.9 million
gallon collection pond, a drain beneath the pond, and a pipe manifold that combines flows for
routing to the treatment plant. Sources include seep discharges buried beneath the 85-86 leach
pad, historic adit discharges covered b y the O.K Waste Rock Dump, and a combination of

3/12/12 Final 5-46




Landusky Metals TMDLs and Framework for Water Quality Improvement Plan - Section 5

surface runoff and subsurface seepage from background and mining sources in upper Ruby
Gulch. The retention pond, pump station, and manifold are in upper Ruby Gulch 1.5 miles
upstream of Zortman.

The Carter Gulch capture system intercepts approximately nine million gallons of runoff and
seepage from the Carter Gulch tributary that contains the Alder Gulch Waste Rock Repository
(Appendix F, Section F 2.1.1). The valley fill waste rock structure contains a large proportion of
sulfide waste. Spring rainfall in 2011, approximating the 500-year event, caused a slope failure
at the base of the repository that destroyed the Carter Gulch capture system. Until it is repaired,
ARD-affected runoff and seepage from the repository enters Alder Gulch.

The Alder Spur capture system is located in the Alder Spur tributary of Alder Gulch. It annually
intercepts seven million gallons of runoff and seepage from the leach pad and dike complex that
occupies the divide between Ruby and Alder gulches.

TMDLs and Allocations

Ruby Gulch TMDLs are developed for aluminum, cadmium, cyanide, chromium, lead, mercury,
selenium, and zinc. The sources of metals loading to Ruby Gulch are, the Zortman WWTP, and a
combination of natural background sources and mining sources not routed to the treatment
plant. Therefore, the metals loading allocations for Ruby Gulch include a WLA to the Zortman
WWTP (WLAzwwre), @ LA to natural background sources in Ruby Gulch (LAggy guLne), and a WLA to
untreated mining sources in Ruby Gulch (WLA ggy guL utms). The TMDL and allocations are
expressed by the following equation:

TMDL = WLAzwwre + LAggy guL ng + WLARgy guL utms

This allocation scheme applies to cadmium, chromium, cyanide, lead, selenium, and zinc. The
natural background concentrations of these pollutants are calculated from the dataset for the
designated background sites in Alder Gulch and Ruby Gulch. Where results were less than MDLs,
the sample is assumed to contain one half of the detection limit. Because of the high MDLs for
aluminum and mercury analysis, one half of the MDL exceeded the CAL criterion for aluminum
(87 ng/L) and the CAL criterion for mercury (0.91 pg/L). Therefore, the aluminum and mercury
TMDLs were allocated to a composite wasteload from natural background and untreated Ruby
Gulch mining sources (WLARggy GuL ne + ReY GuL utms)- The aluminum and mercury TMDLs are
expressed according to the following Equation:

TMDLRBY GUL = WI-AZWWTP + WLARBY GUL NB + RBY GUL UTMS

Table 5-31 contains example metals and cyanide TMDLs and allocations for site Z-15 in Ruby
Gulch. A median high flow value of 0.4 cfs was calculated from the available flow records for site
Z-15. The mean annual discharge from the Zortman WWTP is estimated at 170 gpm or about
0.38 cfs. Thus, the treatment plant discharge is about 94 percent of the flow in Ruby Gulch at
site Z-15. The remaining 6 percent comes from other Ruby Gulch runoff and seepage sources.
The treatment plant discharge is assumed to equal 0.38 cfs, and the remaining 0.02 cfs is equally
divided between natural background and untreated mining sources. The allocations for
cadmium, chromium, cyanide, lead, selenium, and zinc TMDLs in Table 5-31 reflect this
partitioning of flow at Z-15. The allocations for aluminum and mercury TMDLs reflect the
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composite scheme for natural background and mining sources not routed to the Zortman

WWTP.

Table 5-31. Aluminum, cadmium, cyanide, chromium, mercury, and selenium TMDL and
allocation examples for Ruby Gulch at L-15

Metal Flow TMDL Percent Reduction WLAwwip LA WLAyvs
Conditions | (lbs/day) Needed (Ibs/day) (Ibs/day) (Ibs/day)
Aluminum High flow 0.19 55 0.179 0.011
Low flow 0.056 99 0.053 0.003
Cadmium High flow 0.0016 94 0.0015 0.0000015 0.000095
Low flow 0.00047 96 0.00046 0.0000021 0.000008
Cyanide High flow 0.0112 85 0.0105 0.00016 0.00054
Low flow 0.0034 45 0.0032 0.000049 0.00015
Chromium High flow 0.564 - 0.53 0.000045 .034
Low flow 0.171 - 0.161 0.0000146 0.01
Lead High flow 0.0324 98 0.031 0.000081 0.00132
Low flow 0.01 0 0.00914 0.00003 0.00083
Mercury High flow 0.002 98 0.0018 0.0002
Low flow 0.0006 90 0.00056 0.00004
Selenium High flow 0.011 50 0.0103 0.000032 0.00067
Low flow 0.003 50 0.0028 0.0000092 0.0002
Zinc High flow 0.815 57 0.774 0.00162 0.0394
Low flow 0.244 74 0.23 0.00003 0.014

The reduction column is blank for chromium because data on which to base a reduction are not
available. Needed mercury reductions in Ruby Gulch assume existing levels are one half the
reported method detection limit. These allocation schemes assume that natural loading rates do
not cause water quality standards to be exceeded and applying BMPs to mining sources will
result in the loading reductions needed to meet the TMDLs and water quality standards.

5.7.10 Ruby Creek (MT40E002_060)

Loading Summary
Ruby Creek is an intermittent stream that begins at the confluence of Alder and Ruby gulches.
Flow in Ruby Creek results from large precipitation or snowmelt events. Metals loading to Ruby
Creek are from upstream sources in Alder Gulch and Ruby Gulch described in Appendix F, F
2.1.1 and F 2.9.1. The stream receives drainage from all but the extreme northern portion of the
Zortman Mine. A portion of the 410-acre Goslin Flats land application area (LAD) is located on
bench land to the west of Ruby Creek. Wastewater from the biological treatment plant at the
Landusky Mine is currently sprinkler applied to 204 acres of the Goslin Flats LAD. The application
rates are set to prevent runoff (Spectrum Engineering, Inc., 2006).

TMDLs and Allocations
Ruby Creek is downstream of the watershed area disturbed by the Zortman Mine. Therefore,
Ruby Creek metals loading from mining sources are from upstream sources in Alder and Ruby

gulches. Alder and Ruby gulches are also sources of natural background metals loading.

Therefore, allocations to allowable metals loading to Ruby Creek are to the following sources:
1. Natural background sources in Alder Gulch, Ruby Gulch, and Ruby Creek

2. Mining sources in Alder Gulch
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3. Untreated mining sources in Ruby Gulch
4. The Zortman WWTP.

The TMDL equation reflecting allocations to the above sources is given below for the metals
cadmium, lead, selenium, and zinc. Table 5-32 contains example metals TMDLs and allocations
for site Z-32 in Ruby Creek.

TMDLggy cr = LAgsy cr ns + WLAA DR guL ms + WLARsy guL utms + WLAzwwre

Natural background concentrations in Ruby Creek are assumed equal to those in Alder and Ruby
gulches. Natural background concentrations of cadmium, lead, selenium, and zinc are calculated
from the analytical results from the monitoring sites representing natural background
conditions. These sites are located in headwater tributaries of Alder Gulch (sites Z-60, Z-61, Z-62,
and AGSS-10) and in Ruby Gulch tributaries draining the undisturbed eastern extent of the Ruby
Gulch watershed (sites Z-52, Z-9, AGSS-1, and RGSP-1).

The loading in Table 5-32 is based on median high and low flow rates calculated from the flow
record available for site Z-32. The high flow value is 0.37 cfs; the median low flow is 0.03 cfs. The
watershed area upstream of site Z-32 is larger than that upstream of site Z-15 in Ruby Gulch.
Therefore, the percentage of Z-32 flow that discharges from the Zortman WWTP is much smaller
than the 94 percent that the treatment plant contributes to site Z-15. The drainage area
contributing flow to site Z-15 is approximately 130 acres. Most of the flow from the watershed
above site Z-15 is intercepted by the Ruby Gulch capture system and pumped to the Zortman
WWTP. This volume, plus that from the Carter Gulch and Alder Spur capture systems, makes the
treatment plant discharge large relative to flow at Z-15. The area of the Ruby Creek watershed
above site Z-32, that is not pumped to the Zortman WWTP from the three capture systems, is
approximately 3,700 acres. Extrapolating the per acre water yield of 0.08 gpm/acre to the 3,700-
acre watershed above Z-32 gives a water yield at Z-32 of 296 gpm. The discharge of the Zortman
WWTP (170 gpm), plus the water yield at Z-32 (296 gpm) gives a theoretical total flow at Z-32 of
466 gpm. The fraction of this total flow attributable to the Zortman WWTP is 0.365 (170/466 =
0.365). Multiplying the median high flow at Z-32 (0.37 cfs or 166 gpm) times the fraction
calculated for the Zortman WWTP (0.365) gives a high flow treatment plant discharge of 61 gpm
(166 X 0.365 =61), or 0.136 cfs. Applying the same 0.365 fraction to the median low flow at Z-32
of 0.03 cfs (13.5 gpm), gives a low flow treatment plant flow at Z-32 of five gpm (13.5 X 0.365 =
4.9), 0r 0.11 cfs..

Table 5-32 contains example TMDLs and allocations for the metals cadmium, lead, selenium,
and zinc at site Z-32. These are the pollutants for which natural background concentrations can
be calculated from the sites selected as representing background conditions for Ruby Creek. The
respective natural background concentrations (ug/L) calculated for cadmium, lead, selenium,
and zinc are 0.08, 1.5, 0.5, and 15.
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Table 5-32. Cadmium, lead, selenium and zinc TMDLs and allocation examples for Ruby Creek

at Z-32
Metal Flow TMDL Percent LAreycrng | WLAAbrRms | WLAgeyutms | WLAzwwre
Condition | (lbs/day) | Reduction | (lbs/day) (Ibs/day) (Ibs/day) (Ibs/day)
Needed

Cadmium High 0.00151 99 0.00016 0.0004 0.0004 0.00055
Low 0.0001 0 0.000013 0.000023 0.000023 0.000042

Lead High 0.03 93 0.003 0.008 0.008 0.011
Low 0.0024 96 0.00024 0.0006 0.0006 0.001

Selenium High 0.01 98 0.001 0.0027 0.0027 0.004
Low 0.0008 98 0.00008 .000345 0.000345 0.00003

Zinc High 0.77 95 0.03 0.23 0.23 0.28
Low 0.0594 90 0.0024 0.018 0.018 0.021

The allocations in the table are derived by calculating natural background and WWTP
contributions and subtracting the sum of these sources from the TMDL. The remaining
allocation is evenly divided between the allocations to Alder Gulch mining sources and
untreated mining source in Ruby Gulch. The allocation scheme in Table 5-32 assumes that
natural loading rates do not cause water quality standards to be exceeded and applying BMPs to
mining sources will result in the loading reductions needed to meet the TMDLs and water
quality standards.

The high MDLs reported with aluminum and mercury results, and the exclusive high flow
sampling of the natural background sites for copper prevent a clear allocation to natural
background sources of these metals. Therefore, a composite allocation to the sum of Ruby
Creek natural background sources (RBY CR NB), Alder Gulch mining sources (ALDR GUL MS), and
untreated Ruby Gulch mining sources (RBY GUL UTMS) is proposed for aluminum, copper, and
mercury. The TMDL equation reflecting allocations to the above sources is given below.

TMDLRBY GR= WI-ARBY CR NB + ALDR GUL MS + RBY GUL UTMs T WI-AZWWTP

Table 5-33 contains example TMDLs and allocations for aluminum, copper, and mercury in Ruby
Creek at site Z-32 using this composite allocation scheme. The high and low flow reductions
given in the Table 5-33 for copper reflect those required to bring the high and low flow values
measured at current condition sites into compliance with the CAL criteria. The needed
reductions to aluminum and mercury assume existing conditions are one half the reported
method detection limits.

Table 5-33. Aluminum, copper, and mercury TMDLs and allocation examples for Ruby Creek at
Z-32

Flow TMDL % Reduction WLARgy cr NB +ALDR GUL Ms +ReY GuLutms | WLAzwwrp
Metal Condition | (lbs/day) Needed (Ibs/day) (Ibs/day)
Aluminum High 0.174 13 0.111 0.063
Low 0.0141 0 0.009 0.0051
Copper High 0.061 99 0.039 0.022
Low 0.005 8 0.0033 0.0017
Mercury High 0.0018 99 0.00114 0.00067
Low 0.00015 100 0.000095 0.000055
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The allocation scheme in Table 5-33 assumes that natural loading rates do not cause water
quality standards to be exceeded and applying BMPs to mining sources will result in the loading
reductions needed to meet the TMDLs and water quality standards.

5.7.11 Sullivan Creek (MT40E002_110)

Loading Summary

Metals loading to Sullivan Creek, referred to as Sullivan Creek in the DEQ assessment database,
is from the L91 leach pad and supporting dike that were constructed from approximately 69
million tons of largely sulfide ore and waste rock from the Landusky pit complex. The Sullivan
Creek capture system, consisting of an interception sump, pump house, and holding pond, was
constructed at the base of the L91 leach pad dike in 1997. Captured wastewater is pumped to
the Landusky WWTP. Other potential sources are storm runoff from the dike and pad face and
the county roadway connecting the Zortman and Landusky mines.

Water quality data are available for a capture system overflow, two sites just below the capture
system and a fourth site near the confluence with Rock Creek. Metal exceedances are more
common and of higher magnitude at the upper sites than at site D-7 near the mouth. Most
exceedances occur under high flow conditions.

TMDLS and Allocations

TMDLs for cadmium, iron, lead, selenium, and zinc in Sullivan Creek are allocated to natural
background (SLVN GUL NB) and mining sources (SULVN GUL MS) of these pollutants. The
following equation states the Sullivan Creek TMDL:

TMDLSULVN GUL = I-ASLVN cuLne t WLASULVN GUL MS

Loading from natural background sources is calculated from median concentrations of
pollutants measured at sites RCSS-5, Z-60, Z-61, Z-62, and L-40. Where concentrations are less
than the detection limit, one half of the MDL is used in the calculation. Table 5-34 contains
TMDL and allocation examples for high and low flow conditions at site D-7 near the mouth of
Sullivan Creek. The allocations in Table 5-34 to Sullivan Creek mining sources are calculated as

the difference between the TMDL and the LA to natural background sources.

Table 5-34. Cadmium, iron, lead, selenium, and zinc TMDLs and allocation examples for

Sullivan Creek at D-7

Metal Flo.“f TMDL RZZLC;?(:n LAsuLvn GuL ne WLAsyLvN GuL Ms
Condition (Ibs/day) Needed (Ibs/day) (Ibs/day)
Cadmium High 0.0002 94 0.000045 0.00016
Low 0.00002 50 0.0000038 0.0000162
Iron High 0.45 1 0.17 0.28
Low 0.038 48 0.014 0.024
Lead High 0.003 85 0.00224 0.00076
Low 0.0004 90 0.00019 0.00021
Selenium High 0.002 55 0.0002 0.0018
Low 0.0002 0 0.000019 0.000181
Zinc High 0.093 73 0.0045 0.0885
Low 0.01 5 0.00038 0.00962
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The allocation scheme in Table 5-34 assumes that natural loading rates do not exceed water
quality standards and that further application of BMPs to mining sources will result in the
loading reductions needed to meet the TMDLs and water quality standards.

5.7.12 Swift Guich Creek (MT401002_010)

Loading Summary

Swift Gulch Creek is a southern tributary to South Big Horn Creek. Approximately 540 acres of
the reclaimed surface of the Landusky Mine drain north to Swift Gulch Creek. The main source
of metals loading to Swift Gulch Creek from the mine is ARD from beneath the August-Little Ben-
Surprise-Queen Rose pit complex at the Landusky mine. The pit complex is approximately
parallel to subsurface bedrock shear zones where local mineralization has increased
concentrations of sulfides, particularly pyrite (FeS,). The shear zones control the volume and
direction of local groundwater flow. The shear zone extends from beneath the pit complex,
northeastward into the Swift Gulch Creek watershed (Spectrum Engineering, 2008). The
intersection of the shears and the Swift Gulch Creek channel are expressed in a series of
streambank springs. Mining within the shear zones at the Landusky Mine has lowered the local
water table and exposed an increased volume of sulfide bedrock to weathering. Accelerated
sulfide oxidation in the mined portion of the shear zones has acidified local groundwater that
enters Swift Gulch Creek at the springs. Groundwater quality in Swift Gulch Creek has been
deteriorating due to metals loading since the early 1990s; with a marked increased rate of
metals loading beginning in 1998. This effect is illustrated in Figure F-22, a graph of the sulfate
concentration in Swift Gulch Creek at site L-19. Sulfate is a product of sulfide mineral oxidation.
Figure 5-12 contains graphs of arsenic, copper, and iron concentrations in Swift Gulch Creek
during the past two decades.
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Figure 5-12. Graphs of arsenic, copper, and iron concentration at site L-19 in Swift Gulch Creek
through 2010.
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Although the metals target exceedances are generally more numerous during low flows, high
flow runoff sediment pulses often cause the largest individual exceedances. Large flow events
usually provide dilution with higher quality precipitation of snowmelt runoff. The wide
fluctuation in sulfate concentration (Figure F-22) illustrates the effects of clean runoff diluting
higher base flow metals concentrations. Of the seven widely spaced cyanide exceedances, five
occurred during high flows.

TMDLs and Allocations

Swift Gulch Creek TMDLs are allocated to natural background concentrations (LA sgcne) and

mining sources (WLA sgcwis) for all pollutants, except thallium. The following equation expresses

the allocation scheme for aluminum, arsenic, cadmium, copper, cyanide, iron, nickel, and zinc:
TMDLsgc = LAsgeng + WLAsGe ms

Table 5-35 contains TMDL and allocation examples for Swift Gulch Creek at site L-19.

Table 5-35. Metals and cyanide TMDLs and allocation examples for Swift Gulch Creek at L-19

Flow TMDL Percent Reduction LAsuvnGuine | WLAs N GuL ms
Metal Condition (Ibs/day) Needed (Ibs/day) (Ibs/day)
Aluminum High 0.202 86 0.116 0.086
Low 0.031 13 0.0175 0.0135
Arsenic High 0.023 77 0.0035 0.0195
Low 0.0035 78 0.0005 0.003
Cadmium High 0.0013 97 0.0001 0.0012
Low 0.0002 92 0.000018 0.000182
Copper High 0.05 87 0.0035 0.0465
Low 0.009 86 0.00053 0.0085
Cyanide High 0.012 0 0.0058 0.0062
Low 0.002 71 0.0009 0.0011
Iron High 2.32 97 0.09 2.23
Low 0.351 99 0.014 0.337
Nickel High 0.279 30 0.023 0.256
Low 0.052 73 0.0035 0.0485
Zinc High 0.643 80 0.012 0.631
Low 0.121 95 .002 0.119

The 3 pg/L MDL reported with thallium results exceeds the 0.24 pg/L HH criterion and precludes
a separate allocation to natural background sources in Swift Gulch Creek. As a result, the TMDL
allocation for thallium is a composite wasteload allocation that is the sum of natural background
and mining sources (WLAssc ng + sac ws) Until additional monitoring with lower detection limits can
distinguish concentration differences between these two sources. The thallium TMDL in Swift
Gulch Creek is expressed in the following equation:

TMDLsgc = WLAsGc g + s6c mis

An example TMDL and allocation for high and low flow conditions at site L-19 in Swift Gulch
Creek is contained in Table 5-36.
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Table 5-36. Thallium TMDLs and allocation examples for Swift Guich Creek at L-19

Metal Flow Condition | TMDL (lbs/day) | Percent Reduction Needed WLAGGc nB + sGc Ms
. High 0.0006 84 0.0006
Thall
M ow 0.0001 84 0.0001

The allocation schemes in Tables 5-35 and 5-36 assume that natural loading rates do not exceed
water quality standards and that further application of BMPs to mining sources will result in the
loading reductions needed to meet the TMDLs and water quality standards.

5.8 SEASONALITY AND MARGIN OF SAFETY

TMDLs must consider the effects of seasonal variability on water quality conditions and provide
for a margin of safety to account for uncertainties in calculating contributions from pollutant
sources. The margin of safety is intended to provide reasonable assurance that developed
TMDLs are protective of water quality and beneficial uses. The following sections describe the
considerations given to seasonality and a margin of safety for TMDLs in the Landusky planning
area.

5.8.1 Seasonality

Seasonality was considered in assessing loading conditions and developing targets, TMDLs, and
allocation schemes. Seasonality is important for metals due to varying metals loading pathways
and varying water hardness during high flow and base flow conditions. Runoff delivery of metal
contaminated sediment is the major cause of target exceedance during high flows. The amount
of streamflow contributed from surface runoff also affects water hardness and the inherent
toxicity of metals in surface water. Base flow exceedances are most often caused by loading
from groundwater discharge from the shallow aquifer system and from perennial mining-related
sources such as historic adits and seeps from extensive underground workings that predate ZMl
surface mining operations. Seasonal variability in pollutant loading is addressed in this
document in the following ways:

e Targets for hardness-dependent metal pollutants are developed based on the prevailing
hardness conditions that vary with seasonal changes in streamflow contributions from
runoff versus groundwater sources

e Flow data distributions were analyzed to derive characteristic high and low flows that
are used in loading equations to develop corresponding high and low flow TMDLs and
allocations

e Where data quality allows, needed load reductions are identified for both high and low
flow conditions.

5.8.2 Margin of Safety

A margin of safety ensures that TMDLs and allocations adequately protect beneficial uses. The
margin of safety is implicit in all TMDLs described above. The implicit margin of safety is applied
through the following conservative assumptions applied in TMDL development:

e The Spectrum Z-L ACCESS database contains the results of monitoring that, in many
cases, does not describe water quality conditions throughout the entire reach of each
stream segment. A large proportion of the results are reported with method detection
limits that do not allow comparison with the most restrictive aquatic life or human
health criteria. The timing of past sampling may not allow an adequate evaluation of
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seasonal variability in water quality. Therefore, target attainment, refinement of load
allocations, impairment validations and TMDL-development decisions are all based on
an adaptive management approach that relies on future monitoring and assessment for
updating water treatment and other reclamation implementation efforts.

e Water quality data from instantaneous results used to quantify target departures and
loading are in many cases more restrictive than data based on mean values over a 96-
hour period

e The most restrictive water quality criteria are used to calculate daily load limits

5.9 UNCERTAINTY AND ADAPTIVE MANAGEMENT

Uncertainty is inherent in the TMDL development process. Uncertainty exists in the accuracy of
chemical analysis results, flow conditions at the time of sampling, and representativeness of
sampling locations and timing to current instream conditions. These uncertainties are carried
forward in target values and loading assessments. The adaptive management process is an
important check against perpetuating error in future assessments of loading misdirecting future
remediation efforts. Therefore, the need to conduct further monitoring is imperative to an
improved understanding of loading sources, impairment conditions and the processes that
affect impairment. Adoption of the adaptive management approach is a realistic admission that
targets, TMDLs, allocations, and the analyses supporting them are iterative processes that
welcome new information.

In the atmosphere of chronic funding limitations, adaptive management provides critical
feedback to help identify those restoration activities that best result in water quality
improvement. It provides the flexibility to refine targets as necessary to ensure protection of the
resource or to adapt to new information concerning target achievability. Additional monitoring
and source refinement recommended in Section 6.0 are necessary to determine the current
extent of impairment, better describe the effects of treatment plant discharges, and refine
remediation strategies in area of limited seasonal access. Restoration and monitoring plans
linked to the adaptive management process are described in Sections 6.0 and 7.0.

Future efforts toward water quality improvement in the Landusky TPA have a number of
potential outcomes. Restoration could achieve full attainment of applicable standards.
Restoration could fail to attain standards and the waterbodies remain impaired and require
further restoration to reduce loading. Restoration could fail to meet standard and standards are
deemed unachievable after restoration activities have been completed. In this case, site-specific
water quality standards and/or the reclassification of the waterbody may be needed. This would
prompt new target and TMDL development reflecting existing conditions or the best anticipated
future conditions.

The TMDLs developed for the Landusky TPA are based on attainment of water quality standards
and achieving support for established beneficial uses. In spite of all reasonable efforts,
attainment of restoration targets may not be possible due to the potential presence of pervasive
mining sources and, in some cases, natural background loading sources. The DEQ Permitting and
Compliance Division, Bureau of Land Management personnel, the Fort Belknap Tribal
Community, and DEQ’s water quality standards program will, with the help of other
stakeholders, cooperate to identify appropriate remediation strategies to address mining
impacts.
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6.0 FRAMEWORK WATER QUALITY RESTORATION STRATEGY

6.1 SUMMARY OF RESTORATION STRATEGY

This section provides a framework restoration strategy toward water quality improvement in the
Landusky planning area. The framework strategy is focused on progress in achieving the TMDLs
presented in this document. This section identifies activities with potential to reduce metals and cyanide
loading to listed segments. The discussion includes information on what improvements to water
management systems are needed and where they would occur. This section seeks to inform
stakeholders about the administrative as well as technical path to developing an adaptive Watershed
Restoration Plan (WRP) in light of significant physical and financial obstacles to meeting water quality
goals. A cooperatively developed WRP will provide more specifics about project priorities and spatial
application of treatments for each stream.

The intent of a cooperatively developed restoration plan is to provide a locally supported list of
priorities, schedule of activities, and funding opportunities for addressing problems in a headwater
setting. Because of the technical obstacles and large infrastructure requirements, development of an
effective restoration plan will require a unified effort among local, state, tribal, and federal entities. The
watershed restoration process will initially proceed with a thorough technical evaluation of restoration
alternatives and an analysis that identifies water quality improvement options that deliver the most
benefit for each financial commitment. As restoration progresses and setbacks occur, the restoration
strategy benefits from an adaptive approach that is informed by environmental monitoring and revised
by stakeholders based on new information and advancements in treatment technology.

6.2 ROLE OF DEQ, OTHER AGENCIES, AND STAKEHOLDERS

Because of DEQ’s established role in past restoration plan development, funding, and implementation,
the agency will provide cooperative oversight for future pollutant reduction projects for both point
source and nonpoint source activities. DEQ will also be providing continued technical and financial
assistance for local, tribal and federal stakeholders with interests in improving water quality. The DEQ
will work with participants to develop and fund restoration approaches that are locally supported, take
full advantage of existing treatment infrastructure, and apply proven technical solutions to pollutant
load reductions.

While recognizing the past leadership role of DEQ in development and implementation of mine
reclamation at the Zortman and Landusky properties, it is important for local landowners and ,
watershed organizations to increase their involvement and collaboration with tribal, state, and federal
agencies to progress toward meeting water TMDL targets and load reductions. In addition to DEQ,
specific stakeholder agencies that will continue to promote restoration efforts include the Fort Belknap
Tribal Environmental Department, Aaniiih Nakoda College, the U.S. Department of Interior BLM and
Bureau of Indian Affairs, and the U.S. Environmental Protection Agency. Other agencies and
organizations capable of providing technical expertise, educational outreach, and possible funding
include the Milk River Watershed Alliance, Phillips County Conservation District, Montana Department
of Natural Resources and Conservation, and the Natural Resource Conservation Service.
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6.3 WATERSHED RESTORATION GOALS

The following are general water quality goals provided in this TMDL document:
Provide technical guidance for full recovery of aquatic life and human health related beneficial uses to
all impaired streams within the Landusky TPA by reducing water- and sediment-bound metal loading.
This technical guidance is provided by the TMDL components in the document which include:

e water quality targets,

e pollutant source assessments, and

e general restoration guidance which should meet the TMDL allocations.

e Assess watershed restoration activities to address significant pollutant sources.

A cooperatively developed restoration plan is more prescriptive and dynamic than the TMDL document.
It can be refined as activities progress and address broader goals than those included in this document.
The following elements are likely to be included in a future restoration plan for mined lands:
e A comprehensive update of the 2006 Engineering Evaluation and Cost Analysis for Water
Management at the Zortman and Landusky Mines, Phillips County, Montana
e Interim replacement and repair of capture system components damaged during extreme
precipitation in the planning area during May of 2011
e Anassessment and implementation of new treatment options for leach pad effluent at the
Landusky Mine.
e Water treatment infrastructure improvements capable of providing increased treatment
capacity at the Zortman and Landusky treatment plants, the biological treatment system at the
L87 and L91 leach pads, and the wastewater treatment system in Swift Gulch Creek
e Rehabilitation of water capture and interception systems feeding the Zortman and Landusky
WWTPs
e Evaluation of additional source control options that reduce metal concentrations in water
delivered to the Zortman, Landusky, and Swift Gulch Creek treatment plants.
e Reevaluation of the water quality monitoring program to reduce duplicative analyses, better
characterize entire extents of affected streams, and update water quality information at
selected sites lacking recent data

The water quality targets for each metal pollutant (and supplemental indicators) are described above for
each metal pollutant and cyanide (Section 5.4). These targets serve as the basis for long-term
effectiveness monitoring for achieving beneficial use support. Section 7 identifies a general monitoring
strategy and recommendations designed to track water quality conditions and restoration successes.

6.4 OVERVIEW OF WATER MANAGEMENT RECOMMENDATIONS

TMDLs were completed for a variety of metals on 12 streams. Other streams in the watershed may be in
need of TMDLs, but insufficient information about them precludes TMDL formation at this time. In
general, metal loading can be reduced by focusing restoration efforts on repair and rehabilitation of
existing water treatment infrastructure and by focused evaluation of additional source control options.
Stream channel restoration may provide additional metals source controls in areas severely scoured by
recent flooding. Other restoration options for suppressing sediment metals loading include roadway
inspection and follow-up drainage control improvements, decommissioning and reclamation of
abandoned mine access and exploration roads, and surface stabilization of erodible abandoned mine
tailings and waste rock deposits.
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6.4.1 Water Treatment System Repairs

The paragraphs below summarize damage to water treatment infrastructure resulting from high
precipitation during May of 2011. Damage descriptions and repair cost estimates are from Spectrum
Engineering (2011).

Carter Guich Capture System

The Carter Gulch capture system was located at the base of the Alder Gulch Waste Rock Repository
located in the eastern headwater branch of Carter Gulch (Appendix A, Figure A-16). The capture trench
had a 50,000 gallon capacity and the pumping rate from the capture system to the Zortman WWTP
averaged 20 gpm.

High rainfall during May of 2011 caused a slope failure at the base of the waste rock repository that
destroyed the entire capture system. Remnants of the capture system and channel erosion damage
were observed for 1,600 feet downstream in Carter Gulch and extending into Alder Gulch. The damage
will require the complete rebuilding of the system at a cost of approximately $500,000. Options for
stabilizing the waste rock repository are being reviewed. Cost range from $300,000 for buttressing of
the waste rock base, $14,500,000 for complete removal of the repository.

Ruby Capture System

High precipitation caused a landslide into the Ruby Gulch pond. The sediment influx damaged the pump
system delivering wastewater to the Zortman WWTP and caused a loss of pond storage volume. Bypass
flows resulting from the damage are estimated at 21 million gallons. The cost of pump repair and
sediment removal from the pond is estimated at $30,000.

Zortman Z85/86 Leach Pad

Infiltration into the Z85/86 pad is usually pumped at about 150 gpm into the Z89 pad for pH adjustment
prior to discharge onto the Goslin Flats LAD area. Increased precipitation caused the pad storage
capacity to be exceeded, requiring construction of a larger diameter pipeline to the Z89 pad and
purchase of additional sodium hydroxide for pH adjustment. The increase cost to handle the extra flow
and caustic requirements was $80,500.

Swift Gulch Wastewater Treatment Plant

The Swift Gulch plant was constructed in the bottom of the Swift Gulch Creek drainage in 2011. The
plant is supplied by two upstream infiltration trenches. The treatment plant capacity is from 50 to 100
gpm. High streamflows caused channel scouring to a depth of about eight feet that removed both
capture systems and destroyed the access road to the treatment plant. Needed repairs include
rebuilding of the capture systems, rebuilding of the access road, land armoring of the plant building
against future high flows. Repair costs are estimated at $250,000.

Incidental Erosion Damage
Erosion caused by high precipitation in the spring of 2011 also damaged roadways and diversion
structures at both mines. Repairs are estimated to cost $20,000.

6.4.2 Water Treatment Improvement Options
The following paragraphs describe options being considered to increase metals precipitation in treated
wastewater and to improve the capacity of capture systems at both mine properties.
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Lime Neutralization of Landusky Leach Pad Effluent

The high acidity of drainage through the Landusky leach pads requires pretreatment using sodium
hydroxide before this waste stream can be routed to the biological treatment plant for removal of
cyanide, selenium, and nitrate. An option for increasing metals removal and reducing treatment costs is
to replace the hydroxide treatment with neutralization by calcium oxide addition. Lime is a less
expensive neutralizing agent and is capable of settling out more metal precipitates that could potentially
damage the bio-treatment system. Increased metal removal of leach pad water would allow more of
this wastewater to be routed to the Goslin Flats LAD area rather than to the Landusky WWTP. This
would increase the capacity of the Landusky plant to treat flows from the Sullivan and Mill Gulch
capture systems. This option would also reduce maintenance costs of removing sediment from the pH
adjustment pond now used to pre-treat leach pad drainage prior to biological treatment.

Capture System Improvements

Seven capture systems deliver wastewater to the Landusky and Zortman WWTPs. Six systems remain
with the loss of the Carter Gulch system in May, 2011. Each system generally consists of a capture
trench excavated perpendicular to the channel flow direction. The downstream side of the trench is
sealed with a low permeability slurry wall, fabric barrier, or a combination of these. A perforated pipe is
installed in the trench bottom and covered with coarse gravel. A submersible pump is used to remove
water from the buried pipe and route it to either the Zortman or Landusky plants for treatment by lime
precipitation.

As the capture system age, the permeability of the gravels at each trench bottom is reduced by
infiltration of fine sediments from the surrounding fill. The lower permeability of the gravels reduces the
flow capacity of each system. The reduced flow capacity causes more untreated wastewater to bypass
the capture trench and enter downstream surface waters. Metal concentrations in capture system
bypass flows are some of the highest in the planning area. Rehabilitation or expansion of the infiltration
trenches has not occurred since they were installed in the late 1990s. These options have the potential
to improve water quality below the capture trenches and increase the flow of untreated water to both
treatment plants.

An additional strategy is available to improve the performance of the upper Montana Gulch capture
system. The upper Montana Gulch system is located below the base of the Montana Gulch waste rock
dump. It delivers about 10 million gallon of wastewater per year to the Landusky WWTP. Because of a
connection between local groundwater and flow to the capture system, the amount of water from a
nearby artesian well (WS-3) that is routed to the Landusky Waste Water Treatment Plant (WWTP)
affects water quality in the upper Montana Gulch capture. When flows from the artesian well are
reduced (the well is partially shut in) surface water seeps form in Montana Gulch below the capture
system. This water contains high aluminum concentrations that enter Montana Gulch untreated. If flows
from WS-3 to the treatment plant are increased the seeps disappear. Although the quality of water from
well WS-3 is affected by mining, it is less contaminated than other Landusky wastewaters. An option
under consideration is to use WS-3 water to dilute other Landusky waste streams, thus, maintaining high
flows from WS-3 and eliminating the aluminum laden seeps below the upper Montana Gulch capture
system.
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6.4.3 Source Control Evaluation

The feasibility of several source reduction options requires further evaluation before the commitment of
limited funding. These include the installation of infiltration barriers in areas with large volumes of
sulfide rich ore or waste rock. Such efforts would be similar to the regarding, capping, and construction
of runoff controls on the surface of the Alder Gulch Waste Rock Repository completed in 2007. Potential
target areas include the area overlying the Gold Bug Pit at the Landusky Mine, selected areas of the
L87/91 leach pads, or portions of the August-Little Ben-Surprise-Queen Rose pit complex.

A well drilling and pump test program was initiated along the steep upper slope between the Landusky
pits and Swift Gulch Creek in 2009. The purpose of the program was to determine the volume of
groundwater recharge from the bottom of the pits to the shear zone transporting contaminated
groundwater to Swift Gulch Creek. Further evaluation of this metals loading source would determine the
feasibility of installing a low permeability grout curtain to reduce, capture, or divert metals loading to
Swift Gulch Creek.

6.5 GENERAL MINE RECLAMATION APPROACHES

Rather than restoration practices specifically considered for the Zortman and Landusky mines, this
section is a brief discussion of general restoration programs and funding mechanisms applicable to the
metals sources, The need for further characterization of impairment conditions and loading sources is
addressed through the framework monitoring plan in Section 7.0. A number of state and federal
regulatory programs have been developed over the years to address water quality problems stemming
from historic mines and associated disturbances. Regulatory programs and approaches considered most
applicable to the Landusky watershed include:

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

e The State of Montana Mine Waste Cleanup Bureau’s Abandoned Mine Lands (AML) Reclamation

Program.

6.5.1 Pollution Restoration Approach

“Pollution” causes of impairment are distinguished from those resulting from the loading of specific
chemical pollutants, such as cadmium, nitrate nitrogen, or sediment. Although TMDLs are not developed
for pollution impairments, they are often linked to pollutants, such as channel substrate alterations
caused by excess sediment. Addressing pollution sources is an important part of watershed restoration.
Six streams in the Landusky TPA have impairments caused by pollution. The streams and corresponding
pollution impairments are contained in Table 6-1.

Table 6-1. Pollution Impairments in the Landusky TPA.

Stream Name Pollution Impairment Cause
Alder Gulch Alteration in stream-side or littoral vegetative covers
. Alteration in stream-side or littoral vegetative covers
King Creek - - -
Physical substrate habitat alterations
Lodge Pole Creek Alteration in stream-side or littoral vegetative covers
Mill Gulch Alteration in stream-side or littoral vegetative covers
Rock Creek Alteration in stream-side or littoral vegetative covers

Alteration in stream-side or littoral vegetative covers

Physical substrate habitat alterations

Sullivan Creek
utivan tree Fish-Passage Barrier

Other flow regime alterations
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Habitat impairments are typically addressed during implementation of sediment, nutrient, or
temperature TMDLs. Although flow alterations have the most direct link with temperature, and
temperature TMDLs are the only TMDLs that explicitly discusses flow, adequate flow is also critical for
transporting sediment and diluting metals inputs. Therefore, if restoration goals within the Landusky
TPA are not also addressing pollution impairments, additional pollution-related BMP implementation
should be considered. Habitat and flow BMPs are discussed below in Section 9.5.

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

CERCLA (a.k.a. Superfund) is a Federal law that addresses cleanup on sites, such as historic mining areas,
where there has been a hazardous substance release or threat of release. Sites are prioritized on the
National Priority List (NPL) using a hazard ranking system with significant focus on human health. Under
CERCLA, the potentially responsible party or parties must pay for all remediation efforts based upon the
application of a strict, joint and several liability approach whereby any existing or historical land owner
can be held liable for restoration costs. Where viable landowners are not available to fund cleanup,
funding can be provided under Superfund authority. Federal agencies can be delegated Superfund
authority, but cannot access funding from Superfund.

Cleanup actions under CERCLA must be based on professionally developed plans and can be categorized
as either Removal or Remedial. Removal actions can be used to address the immediate need to stabilize
or remove a threat where an emergency exists. Removal actions can also be non-time critical.

Once removal activities are completed, a site can then undergo Remedial Actions or may end up being
scored low enough from a risk perspective that it no longer qualifies for remedial action. Under these
conditions the site is released back to the state for a "no further action" determination. At this point
there may still be a need for additional cleanup since there may still be significant environmental threats
or impacts, although the threats or impacts are not significant enough to justify Remedial Action under
CERCLA. Any remaining threats or impacts would tend to be associated with wildlife, aquatic life, or
aesthetic impacts to the environment or aesthetic impacts to drinking water supplies versus threats or
impacts to human health. A site could, therefore, still be a concern from a water quality restoration
perspective, even after CERCLA removal activities have been completed.

Remedial actions may or may not be associated with or subsequent to removal activities. A remedial
action involves cleanup efforts whereby Applicable or Relevant and Appropriate Requirements and
Standards (ARARS), which include state water quality standards, are satisfied. Once ARARS are satisfied,
then a site can receive a "no further action" determination.

The use of CERCLA authority for reclamation at the Zortman and Landusky began in 2004 with a BLM
Action Memorandum for Time-Critical removal actions so that reclamation and water treatment could
continue in the absence of a mine operator. Federal funding for water treatment at the mines continues
under CERCLA authority through the BLM.

Other Programs
In addition to the programs discussed above, other funding may be available for water quality
restoration activities. These sources include the following:

Resource Indemnity Trust/Reclamation and Development Grants Program (RIT/RDGP)
EPA Section 319 Nonpoint Source Grant Program
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RIT/RDGP

The RIT/RDG is an annual program that can provide up to $300,000 to address environmental related
issues. This money can be applied to sites included on the Mine Waste Cleanup Bureau’s Abandoned
Mine Lands (AML) priority list, but of low enough priority where cleanup under AML is uncertain.
RIT/RDG program funds can also be used for conducting site assessment/ characterization activities such
as identifying specific sources of water quality impairment.

Section 319 funding

Section 319 grant funds are typically used to help identify, prioritize, and implement water quality
protection projects with focus on TMDL development and implementation of nonpoint source projects.
Individual contracts under the yearly grant typically range from $20,000 to $150,000, with a 25 percent
or more match requirement. RIT/RDG and 319 projects typically need to be administered through a non-
profit or local government such as a conservation district, a watershed planning group, or a county.

Program Overlap and Coordination

Within the Landusky TPA, metals-related restoration work and project oversight is occurring by state,
federal and tribal government agencies. The major agencies involved are the DEQ, BLM, and Fort
Belknap Tribal Community. These organizations and their principal contractor, Spectrum Engineering,
Inc., contribute members to a formal working group that cooperates to review monitoring results and
consult on how best to allocate funding for continued facility maintenance, repair, and reclamation at
the mines. This TMDL document is focused on metals impairment and restoration in 303(d) listed
streams. Future reclamation and water management will be guided by a revised Engineering Evaluation
and Cost Analysis to be prepared by the BLM in the coming months.

All of the agencies are actively collaborating to promote the exchange of information and prevent
duplicative efforts. The atmosphere of cooperation among the agencies allows for a fully concerted
restoration effort that encourages participation by additional stakeholders.
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7.0 MONITORING STRATEGY AND ADAPTIVE MANAGEMENT

7.1 INTRODUCTION

The monitoring strategies discussed in this section are an important component of watershed
restoration, a requirement of TMDL development under Montana’s TMDL law, and the foundation of
the adaptive management approach. Water quality targets and allocations presented in this document
are based on available data at the time of analysis, however the scale of the watershed coupled with
constraints on time and resources often result in compromises that must be made that include
estimations, extrapolation, and a level of uncertainty. The margin of safety (MOS) is put in place to
reflect some of this uncertainty, but other issues only become apparent when restoration strategies are
underway. Having a monitoring strategy in place allows for feedback on the effectiveness of restoration
activities (whether TMDL targets are being met), if all significant sources have been identified, and
whether attainment of TMDL targets is feasible. Data from long-term monitoring programs also provide
technical justifications to modify restoration strategies, targets, or allocations where appropriate.

The monitoring strategy proposed in this section is a contribution toward modification of the program
initiated with the Engineering Evaluation and Cost Analysis document prepared by the BLM in 2006. A
more detailed monitoring effort will be guided by recommendations contained in a revision of this
document currently in progress. Monitoring recommendations provided are intended to assist
cooperating agencies and interested stakeholders in developing an appropriate monitoring plan to meet
water quality goals. Funding for future monitoring is uncertain and may vary with economic and political
changes. Prioritizing monitoring activities depends on stakeholder priorities for restoration and funding
opportunities.

7.2 ADAPTIVE MANAGEMENT APPROACH

An adaptive management approach is recommended to control costs and meet the water quality
standards to support all beneficial uses. This approach works in cooperation with the monitoring
strategy, and as new information is collected, it allows for adjustments to restoration goals or pollutant
targets, TMDLs, and/or allocations, as necessary.

7.3 FUTURE MONITORING GUIDANCE

The objectives for future monitoring in the Landusky watershed include:

e Improve the understanding of water quality conditions in stream segments with aging
monitoring records in order to identify the need for additional restoration work and refine the
source assessment analysis

e Gather data needed to improve the understanding of natural background and current condition
loading so that TMDL development assumptions can be refined.

e Consistently gather data among agencies and other cooperators that is comparable to that
needed to assess compliance with the most restrictive water quality targets

e Expand the understanding of downstream water quality beyond the boundaries where TMDLs
have been developed and address issues as necessary.

e Further assess the effectiveness of reclamation efforts and adjustments to water treatment
infrastructure.
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7.3.1 Strengthening the Source Assessment

Identification of sources In the Landusky TPA was conducted largely through a review of the timing,
location, and extent of mining and reclamation activities from 1979 to the present and review of water
quality data in the Spectrum Z-L ACCESS database for corresponding water quality responses. The
mining and reclamation narratives and data review are supplemented by assessment of 2009 aerial
imagery and GIS information on local geology, hydrography, and location of monitoring points.

The available data and review of the current engineering evaluation and cost analysis document
(Spectrum Engineering, Inc., 2006) is supplemented by personal communications with DEQ Permitting
and compliance Division staff, Fort Belknap Environmental Department staff, Spectrum Engineering
personnel, and limited field verification during tours of the Zortman and Landusky mines. Although the
level of detail provided a basic understanding of mine operations, reclamation practices and monitoring
results, the large physical extent and overlap of mine disturbances allowed only for allocation of loading
from broad source categories in each stream segment. Strategies for strengthening the metals source
assessment includes follow up monitoring to focus on better defining the contribution from background
sources, un-mineralized versus mineralized portions of the mined area, and, in some cases, sources from
abandoned mines and areas disturbed by past exploration drilling. Although the mines in the DEQ
and/or MBMG databases have some information, the loading contributions from the abandoned
Hawkeye (Alder Gulch) and Beaver (Beaver Creek) mines need further evaluation. Further information
on the loading contribution from the near-channel road in the Beaver Creek drainage would also
improve the understanding of its effect on local water quality. Traffic density in Beaver Creek may have
changed since the last observations in 2005. The contribution from past, and perhaps ongoing, placer-
mining in Alder Gulch and the South Big Horn Creek drainages is not well defined and some degree of
field verification would be helpful in improving the source assessment for mercury in these locations. As
additional information becomes available regarding contributions from these features, TMDLs may be
modified via adaptive management to split composite WLAs into separate LAs and WLAs.

7.3.2 Increase and Update Available Data

While the Landusky TPA has been the focus of significant remediation and restoration activities, recent
data is still often limited depending on the stream and pollutant of interest. The TMDL development
process has identified the need for regularly scheduled sampling for metal parameters, under a variety
of flow conditions, at the current conditions sites listed in Table 5-2. The most recent data in Alder
Gulch, Beaver Creek, Lodge Pole Creek, and lower Ruby Gulch is commonly from 1998. Regular water
chemistry and flow data collection at source-bracketing locations, over the full extent of stream length,
is needed for these streams. A revised monitoring plan should strongly consider updating these water
quality and flow records.

Monitoring should also include a focused effort to quantify natural background metals loading at high
and low flows. Much of the existing background data in and around the Zortman and Landusky mines
covers a limited time period (1994-1998) and includes too few sampling events for an accurate
description of loading during runoff and base flow periods.

Little is known about the concentrations and distribution of metals in sediment within the planning area.
The environmental monitoring program should be modified to allow development of a sediment metals
profile for each affected stream. This effort should be linked to an updated biological assessment of
periphyton, macroinvertebrate, fish, and aquatic and riparian plant communities. Paired water
chemistry and biological assessments would be useful for applying existing biological indices of metal
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pollution, and perhaps modifying existing measures of metals tolerance to conditions specific to the
Landusky TPA.

7.3.3 Consistent Data Collection and Methodologies

Data record for the Landusky TPA has been collected over several decades during which analysis
methods and detection limits have significantly changed. The Montana DEQ is the lead agency for
developing and conducting impairment status monitoring of surface waters. The DEQ process of stream
assessment and monitoring could produce a more accurate evaluation of impairment conditions if all
entities collecting water quality and stream condition data employed the same sample collection and
handling protocols, analytical methods, and method detection limits. Monitoring and assessment costs
could be reduced if data collected by other programs within DEQ and other agencies and organizations
from the same page of data collection protocols. These monitoring recommendations are based on
experience with TMDL related efforts to meet water quality targets and protect beneficial uses. The
efficiency of water monitoring efforts by DEQ and other natural resource programs could improve if
data from all entities would allow for comparison to TMDL program goals, as well as fulfill the water
quality protection responsibilities of other programs.

7.3.4 Specific Recommendations for Metals Monitoring

Monitoring to assess water quality standards compliance for trace metals needs to include analysis for a
parameter suite that, for the Landusky TPA, includes aluminum, arsenic, cadmium, copper, iron, lead,
selenium, and zinc). Several companion parameters are also important for identifying conditions related
to metals toxicity and oxidation of sulfide minerals. These include water hardness, pH, and sulfate
concentration. A second, shorter parameter list should be considered depending on the local geology
and mining method. This list includes cyanide, chromium, mercury, nickel, and Thallium. Total
recoverable concentrations are needed for standards comparisons except for aluminum, where the
standard is for dissolved concentrations. A regular subset of dissolve metal concentrations for all
parameters is helpful for distinguishing between runoff sources and contributions from groundwater,
where dissolved concentrations predominate.

Based on the data evaluations in this document, metals included in Table 7-1 are identified as priorities
for future metals monitoring in the Landusky TPA. Many of the recommendation are made to update
older datasets, incorporate current MDLs, and confirm impairments for Hg and CN that are based on
older data, small datasets, and high MDLs.

Table 7-1. Metals Monitoring Recommendations for Landusky TPA by stream segment.

Waterbody
Segment ID Waterbody Segment Name | Recommended Monitoring | Rationale
Cd, Cu, Hg, Pb, Se, Zn Update from 1998
MT40E002_050 | Alder Gulch All flows Confirm existing impairments
Document NB conditions
Cd, Fe, Pb Update from 1998
All flows Confirm Cd & Fe delistings

MT40MO001_011 | Beaver Creek ) . .
Confirm Pb impairment

Document NB conditions

Al Confirm Al impairment
MT401001_030 | South Big Horn Creek, All flows
Lower Al MDL
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Table 7-1. Metals Monitoring Recommendations for Landusky TPA by stream segment.

Waterbody
Segment ID

Waterbody Segment Name

Recommended Monitoring

Rationale

MT401001_040

King Creek

As, Cd, Sediment

Confirm new As & Cd listings

MT401001_050

Lodge Pole Creek

All flows Assess sediment transport status
Cd & Hg Update from 1998;
All flows Confirm Cd &Hg listings;

Low level Hg method

Establish western headwater trib.
Conditions

MT40E002_100

Mill Gulch

Cu, Hg, Pb, Se

All flows

Low level Hg method
Update L-7 conditions

Confirm Cu, Hg, Se listings;
Confirm Pb delisting

MT40E002_010

Montana Gulch

Al, As, Cd, CN, Ni, Se, Zn
All flows

Confirm CN & Ni impairments;
Update since 2007

Cd, Cu, Hg, Pb, Se, Zn All
flows

Update since 1998
Confirm Hg impairment

MT40E002_090 | Rock Creek Include site below MT

Gulch

Al, Cd, Cu, Hg, Pb, Se, Zn Confirm all impairments;

Lower Al, Cd MDLs Update from 1998;
MT40E002_060 | Ruby Creek Low level Hg Establish low flow conditions for

Low flows entire segment

Al, Cd, CN, Cr, Hg, Pb, Se, Confirm all impairments;

Zn Document conditions synoptically
MT40E002_070 | Ruby Gulch Lower MDLs below Zortman WWTP discharge

All flows

Include sites Z-100 & Z-1B

MT40E002_110

Sullivan Creek

Cd, Fe, Pb, Se, Zn

Confirm all pollutant listings

MT401002_010

Swift Gulch Creek

All flows

Al, As, Cd, Cu, CN, Fe, Pb, Determine background and low
Ni, Tl, Zn flow conditions;

Low Al & Cd MDLs Confirm CN and Tl impairments
Low flows

Document conditions
above seep discharges
Document WWTP
discharge effect at low
flow

Sediment chemistry data is lacking for the planning area. Future monitoring should include an effort to
build a sediment chemistry database over a number of years to avoid high initial costs. Analytical
detection limits for water column pollutant concentrations should allow assessment of use support
based on the most restrictive criteria, especially for cadmium and mercury.

7.3.5 Effectiveness Monitoring for Reclamation Activities

As restoration activities are implemented, watershed-scale monitoring may be valuable in determining if
restoration activities are improving water quality, instream flow, and aquatic habitat and communities.
It is important to remember that degradation of aquatic resources happens over many decades and that
restoration is also a long-term process. An efficiently executed long-term monitoring effort is an

essential component to any restoration effort.
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Due to the natural high variability in water quality conditions, trends in water quality are difficult to
define and even more difficult to relate directly to restoration or other changes in management.
Improvements in water quality or aquatic habitat from restoration activities will most likely be evident in
fine sediment deposition and channel substrate embeddedness, changes in channel cumulative
width/depths, improvements in bank stability and riparian habitat, and changes in communities and
distribution of bio-indicator species. Specific monitoring methods, priorities, and locations will depend
heavily on the type of restoration projects implemented, landscape or other natural setting, the land use
influences specific to potential monitoring sites, and budget and time constraints.

As restoration activities continue throughout the watershed, pre and post monitoring so as to
understand the changes that follow will be necessary to track the effectiveness of specific given
practices or implementation projects. The following section describes recommendations applied to
mined lands.

7.3.6 Reclamation in Areas Affected by Mining
Each reclamation site will have site-specific needs but general recommendations for mine site
remediation effectiveness monitoring are outlined in Table 7-2.

Table 7-2. Effectiveness monitoring recommendations for mine site reclamation.

Parameter Monitoring Recommendations

Sample for heavy metals, pH, flow and TSS in water column at high and low flow above
and below specific sources. Collect sediment samples at low flow. Monitoring should
Water quality occur prior to remediation efforts and continue for at least 10 years after site
restoration. If possible, monitoring should include biomonitoring (i.e. periphyton and
macroinvertebrates) at low flow every 3 years.

Greenline survey every 3 years, including bank stability, shrub regeneration, and bare
ground. Vegetation transects across floodplain for vegetation community structure and
regeneration.

Vegetation
re-establishment

7.3.7 Watershed Wide Analyses

The BMPs listed above are only a sample of the potential management practices that could be used in
the Landusky TPA to improve water quality and habitat. Recommendations for monitoring in the
planning area should not be confined to only those streams addressed within this document. The water
quality targets presented here are applicable to most streams draining the Little Rocky Mountains, and
the absence of a stream from the State’s 303(d) List does not necessarily imply full support for all
beneficial uses. Furthermore, as conditions change over time and land management evolves, the
consistent application of data collection methods and information collected throughout the planning
area will best allow resource professionals to identify problems as they occur, and to track
improvements over time. The recommendations and TMDLs developed in this document also relate to,
and will ultimately help achieve the eventual TMDLs to be developed for downstream segments that
appear on the 303(d) List for metals.
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8.0 PuBLIC INVOLVEMENT & COMMENTS

Stakeholder and public involvement is a component of TMDL planning by EPA guidelines and required by
Montana state law (MCA 75-5-703, 75-5-704) which directs DEQ to consult with watershed advisory
groups and local conservation districts during the TMDL development process. Technical advisors,
stakeholders and interested parties, state, tribal and federal agencies, interest groups, and the public
were solicited to participate in differing capacities throughout the TMDL development process in the
Landusky TMDL Planning Area (TPA).

8.1 PARTICIPANTS AND ROLES

Throughout completion of the Landusky planning area metals TMDLs, DEQ worked with stakeholders to
keep them apprised of project status and solicited input from a TMDL advisory group. A description of
the participants in the development of the metal TMDLs in the Landusky TPA and their roles is contained
below.

Montana Department of Environmental Quality

Montana state law (MCA 75-5-703) directs DEQ to develop all necessary TMDLs. DEQ has provided
resources toward completion of theses TMDLs in terms of staff, funding, internal planning, technical
assessments, document development, and stakeholder communication and coordination. DEQ has
worked with other state and federal agencies to gather data and conduct technical assessments. DEQ
has also partnered with the local watershed organization to coordinate local outreach activities for this
project.

Stakeholders

Stakeholders were informed of the TMDL process through periodic meetings of the Phillips County CD,
Milk River Watershed Alliance (MRWA), and Fort Belknap Tribal Environmental Department. In addition,
Technical Advisory Group communications, and on-site tours of the Zortman and Landusky mine areas
provided opportunities to discuss mining effects on water quality and mine reclamation issues. Drafts of
document sections were provided to tribal representatives and other local stakeholders. Comments,
both verbal and written, were accepted and addressed in the redrafted document.

Area stakeholders included:
e Phillips County Conservation District (CD)
e Milk River Watershed Alliance (MRWA)
e Fort Belknap Tribal Community
e Montana Department of Natural Resources and Conservation
e Montana Department of Fish, Wildlife & Parks
e USDA — Natural Resource Conservation Service
e United States Department of Interior, Bureau of Land Management
e Bureau of Indian Affairs
e US Environmental Protection Agency
e Interested local land owners and watershed residents

Landusky TMDL Advisory Group
The Landusky TMDL Advisory Group consisted of selected resource professionals who possess a
familiarity with water quality issues and processes in the Landusky TPA, and also representatives of
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applicable interest groups. All members were solicited to participate and work with DEQ and the Phillips
County conservation districts in an advisory capacity per Montana state law (75-5-703 and 704). DEQ
requested participation and information from the interest groups defined in MCA 75-5-704 and included
local city and county representatives, livestock-oriented and farming-oriented agriculture
representatives, conservation groups, watershed groups, state and federal land management agencies,
and representatives of recreation and tourism interests. The advisory group also included additional
stakeholders and landowners with an interest in maintaining and improving water quality and riparian
resources.

Advisory group involvement was voluntary and the level of involvement was at the discretion of the
individual members. Members had the opportunity to provide comment and review of technical TMDL
assessments and to attend meetings organized by DEQ for the purpose of soliciting information and
feedback on the project. Typically, draft documents were released to the advisory group for review
under a limited timeframe, and their comments were then compiled and evaluated. Final technical
decisions regarding document modifications resided with DEQ.

Communications with the group members was typically conducted through email and draft documents
were made available. Opportunities for review and comment were provided for participants at varying
stages of TMDL development, including opportunity for review of the draft TMDL document prior to the
public comment period.

8.2 RESPONSE TO PuBLIC COMMENTS

Upon completion of the draft TMDL document, and prior to submittal to EPA, DEQ issues a press release
and enters into a public comment period. During this timeframe, the draft TMDL document is made
available for general public comment, and DEQ addresses and responds to all formal public comments.

The formal public comment period for the “Landusky Metals TMDLs and Framework Water Quality
Restoration Plan” was initiated on August 17, 2011 and closed on October 12, 2011. Electronic copies of
the draft document were made available at the Fort Belknap College of Technology Center and Library,
Fort Belknap Agency, Phillips County Public Library, Malta, MT and at the State Library in Helena, MT.

A public informational meeting and open house was held in Malta, MT on September 1, 2011. DEQ
provided an overview of the document, answered questions, and solicited public input and comment on
the TMDLs. Meetings were held with representatives of the Environmental Department of the Fort
Belknap Tribal Community at Fort Belknap Agency on May 10 and September 1, 2011.

Notice of the meeting and public comment period was posted on the DEQ webpage and also advertised
in the following newspapers: Phillips County News and the Billings Gazette. The comments received
during the public comment period and DEQ responses to these comments are presented in Section 8.3.

This section includes DEQ’s response to all official public comments received during the public comment
period. This final document was updated, based on public input and comment.
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8.3 PuBLIC COMMENTS AND RESPONSES

Nine individual comments letters were submitted to DEQ during the public comment period. Excerpts
from comment letters are provided below. Responses prepared by DEQ follow each of the individual
comments. Original comment letters are held on file at the DEQ and may be viewed upon request.

Comment #1: A significant amount of work in terms of data collection, and in developing monitoring
changes and remediation proposals, went into developing this document. Significant planning is
required to address final closure and water contamination issues at the Zortman and Landusky mines.
Issues remain regarding coliform impairments and contamination from the Goslin Flats LAD. The
Landusky Metals TMDLs and Framework Water Quality Restoration Plan is a significant step in a work-in-
progress. The CSP2 appreciates the effort and open lines of communication MDEQ has fostered for
some time with the Zortman-Landusky cleanup effort. Active participation by all stakeholders will be an
essential for the long-term and costly cleanup effort.

DEQ Response: Thank you for your acknowledgement. We appreciate your understanding of the
water quality obstacles ahead.

Comment #2: Section 2.10 of the document states that “There are no MPDES regulated discharges
within the TPA. Reclamation of mine features and operation of four wastewater treatment facilities
have been occurring under authority of the Comprehensive Environmental Response, Compensation
and Liability Act (CERCLA) since June of 2004.”

The output from both the Zortman and Landusky water treatment plants does not meet Montana water
quality standards. In each case the discharge from the water treatment plant forms the source of a
stream considered in the TMDL.

Although CERCLA status currently exempts the treatment plants from meeting MPDES/Montana water
quality standards, these plants will not remain in CERCLA status indefinitely, and will eventually be
required to meet Montana water quality standards. Because the discharge from the water treatment
plants forms the source of streams, it should be explicitly stated in the Water Quality Restoration Plan
that one of the goals of the Plan should be for the water treatment plants to meet Montana water
quality standards.

DEQ Response: The first paragraph of Section 3.3 explicitly states that “The ultimate goal of this
water quality restoration plan, once implemented, is to ensure that all designated beneficial uses are
fully supported and all standards are met.” The paragraph further states that “Water quality standards
form the basis for the targets described in Sections 5, 6 and 7.” While standards attainment is a stated
goal of TMDL implementation, the TMDL document is not intended as the final prescription of
exactly how standards will ultimately be met. Nevertheless, as currently written, meeting the TMDL
and associated water quality targets will ultimately require that the discharges from the water
treatment plants either meet the target concentrations at the end of the pipe or the end of a mixing
zone if one exists.

Section 5.9 describes several potential outcomes of a thorough engineering evaluation and cost
analysis of reclamation and water management options. Although full attainment of water quality
standards is the stated optimum outcome, the costs of building and maintaining the treatment
infrastructure needed to address both the magnitude and duration of metals loading may force
consideration of less stringent remediation endpoints (See Section 5.4.4).
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Comment #3: Section 5.2, Stream Segments of Concern, contains Table 5-2 that lists the monitoring
stations that were used to determine water quality in the impaired stream segments under
consideration.

For Ruby Creek the sites used to determine water quality in the impaired stream segment were Z-17 and
Z-32. These sites do not reflect water quality changes to lower Ruby Creek related to operation of the
Goslin Flats Land Application Disposal Area (LAD). There is significant selenium groundwater
contamination at the LAD site, as evidenced by monitoring location R-22, that should be taken into
account in the TMDL. The selenium contamination due to LAD operation not only affects groundwater
below the LAD area, but also seeps into surface water of lower Ruby Creek. The level of contamination is
high enough to potentially affect wildlife and livestock that might drink this water. Vegetative uptake of
selenium from groundwater has also been known to cause fatalities to grazing wildlife and livestock.

MDEQ should incorporate sites that reflect the contamination from the Goslin Flats LAD Area. The most
appropriate site to measure these effects would be the "Robinson Hayfield" site, site Z-22C, or site Z-23
at the junction of CK and Ruby Creeks. MDEQ should select monitoring stations that reflect the surface
and groundwater contamination coming from the LAD area, and should add the lower segment of Ruby
Creek, which is impacted by selenium-contaminated groundwater from the Goslin Flats LAD area, to the
TMDL list.

DEQ Response: Table 5-2 has been edited to include sites, R-22, Z-22C, and Z-23. The target
departure discussion of Ruby Creek in Appendix F has been edited to include target departures
occurring at the three additional sites and include a discussion of the effect of the Goslin Flats LAD
on water quality in Ruby Creek. Data from the three additional sites has been added to Appendix B.

The Ruby Creek segment currently listed as impaired by metal pollutants extends from the confluence
of Alder and Ruby gulches to the mouth of Ruby Creek on CK Creek. This segment comprises the
entire length of Ruby Creek. Thus the entire length of Ruby Creek, including the reach downstream
of the Goslin Gulch confluence, is listed as impaired due to several metal parameters, including
selenium.

Comment #4: The Center for Science in Public Participation endorses the approach of adopting the
numeric water quality standard as the water quality target for remediation of both surface and
groundwater at Zortman-Landusky.

DEQ Response: The State of Montana has both surface and groundwater quality standards published
in Circular DEQ-7. The appropriate approach for surface water target development where numeric
standards have been established is to apply the numeric standard as the TMDL target. Surface water
standards are not applied to groundwater through TMDL development, although the need to
ultimately meet TMDL surface water quality targets often forces the need to reduce
pollutant/contaminant loading levels within groundwater.

Comment #5: As noted in the introduction to Section 5.7: "... a TMDL is the sum of all of the load
allocations (LAs), wasteload allocations (WLAs), and a margin of safety (MOS). LAs are allowable
pollutant loads assigned to nonpoint sources and may include the cumulative pollutant load from
naturally occurring and human caused sources."
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The TMDLs developed for the affected stream segments are all expressed in “lbs/day.” While this is the
appropriate measurement for developing a TMDL for an impacted stream segment, measuring this load
in the field is not very practical. The most appropriate measurement for determining compliance with a
TMDL would be a measurement of the concentration of the contaminant, as is currently the practice
with the water quality sampling program.

DEQ Response: As discussed in Section 4.1, determining whether or not the TMDL is ultimately
satisfied is whether or not the water quality targets are being met. The first paragraph of Section 5.7
has been edited to state that measurement of the pollutant concentration in water quality samples is
the appropriate means of determining TMDL attainment.

Comment #6: The document states in Section 5.9 that “In spite of all reasonable efforts, attainment of
restoration targets may not be possible due to the potential presence of pervasive mining sources and,
in some cases, natural background loading sources.”

In developing a cooperative strategy for implementing the restoration of each affected water, selection
of a “point-of-compliance” will also be very important in designing and implementing the remediation
strategy. For each affected water, selecting the point-of-compliance should be a part of the consultation
process.

DEQ Response: Selecting specific points of compliance may indeed be necessary for future
restoration efforts. However, in the TMDL development stage, daily maximum loads are intended to
apply throughout the entire extent of the listed segment. The third paragraph of Section 4.0 has been
edited to state this degree of TMDL application, while recognizing the possibility of establishing
specific compliance points in the future as restoration efforts progress.

Comment #7: What benefits toward meeting water quality standards are currently being provided by
the wastewater treatment plants? A concise summary that discusses progress associated with current
treatment and what is needed to achieve the TMDL targets would be very helpful for the reader.

DEQ Response: Section 2.10 of the document describing the wastewater sources at the Zortman and
Landusky mines has been edited to include descriptions and graphs of treatment system performance
during the past decade.

Comment #8: It would be helpful to clarify that the WTPs will be operating indefinitely since there is no
indication that the water being treated is improving, or if the TMDL targets can ever be achieved
without treatment.

DEQ Response: Section 2.10 of the document has been edited to include a statement that perpetual
treatment of mine discharges is assume necessary to minimize environmental damage and prevent
exposure to toxic metal concentrations from untreated discharges.

Comment #9: More maps, graphs and figures in place of text and tables would make this document
more digestible.

DEQ Response: Section 5.0 and Appendix F of the document have been edited to clarify locations
of waterbodies, monitoring sites, and treatment plant locations. Although graphic elements are helpful
in clarifying technical details of plant operations and pollutant loading, graphics increase the size of
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the document beyond the downloading capabilities of many members of the public. Thus, the
documents tend to rely more on text explanations and tables to present information.

Comment #10: Chapter 7 outlines the tasks that need to take place prior to establishing reclamation
strategy(ies).lt seems logical to swap Chapters 6 and 7, saving the Framework discussion for last since it
is generalized and dependent on what the outcome of monitoring and a more comprehensive site
characterization.

DEQ Response: The sequence of document sections follows a template pattern developed from staff
experience and suggestions from technical reviewers. Although monitoring results are often needed to
guide implementation options, implementation approaches can also help define future monitoring
goals and requirements. The significant monitoring needs in the Landusky TPA warranted the
emphasis given to issues presented last in the document.

Comment #11: When working at the Lodge Pole School, | didn't realize the water quality was so bad. |
support anything the State of Montana can do to clean the water on the Reservation.

DEQ Response: Although most Lodge Pole Creek water quality records are from 1998 or earlier, the
data indicate that water in Lodge Pole Creek is of a higher quality than streams more directly affected
by ZMI mining at Zortman and Landusky.

Comment #12: The draft TMDL doesn’t adequately reflect the extent of impairment of waterbodies in
the region, given the May 2011 spring flood event, which damaged the Swift Gulch water treatment
system, and caused the failure of the Alder Gulch waste rock repository and the Carter Gulch seepage
collection system. The draft TMDL is based on data that pre-dates the May 2011 storm events, which
have dramatically altered conditions within the various watersheds. It’s clear that this will take
additional sampling efforts, and a recalculation of TMDLs to accurately reflect the extent of waste load
reductions that will need to occur to meet water quality standards. We ask the Department to specify
the next steps for incorporating these changed circumstances.

DEQ Response: Section 6.4.1 specifically describes repairs to the water treatment infrastructure that
are needed to address damage caused by high precipitation during May, 2011. These include
replacement of the destroyed Carter Gulch capture system, restoration of reduced storage capacity of
the Ruby Gulch pond, and replacement of the Swift Gulch Creek capture systems. In addition,
Section 7.3 specifies the need to update the monitoring records for a number of streams affected by
May, 2011. These include Alder Gulch and lower Ruby Gulch. Table 7-1 contains specific
recommendations to update the water quality records for each of the twelve metals-impaired stream
segments using a parameter list and analytical methods that allow the direct comparison of analytical
results to numeric surface water quality standards.

There is no need to recalculate any TMDLs since the TMDL equals the water quality standard times
the flow (with hardness corrections where necessary). The calculated departure from the target or
TMDL values could conceivably change over time. Data collected during the most recent 10 years
from the selected current condition sites is used to quantify target departures. High flow events during
these periods have commonly caused spikes in water column metals concentrations. These high
values in the pre-2011 data, combined with large sample sizes for most stream segments, do not
necessarily translate to larger high flow target departures. In many cases, the large runoff volume
from precipitation this past May resulted in lower surface water metals concentrations than during
more normal years. The load reductions presented in this document are not necessarily final.
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Additional sampling is required to update older analysis results and quantify metals concentrations
throughout the entire length of each stream segment.

Comment #13: Because the discharge from the Zortman and Landusky water treatment plants forms the
source of Ruby and Montana gulches, it should be explicitly stated in the Water Quality Restoration Plan
that one of the immediate goals of the Plan should be for the water treatment plants to meet Montana
water quality standards.

DEQ Response: See responses to comments 2 and 5 above.

Comment #14: The TMDL document should specifically incorporate the water quality criteria as the
measurement for compliance with the TMDL.

DEQ Response: See response to Comment #5 above.

Comment #15: For each affected water, MDEQ should use the appropriate metals Montana water
quality criterion for measuring whether the TMDL is being met. These limits are listed as "Target
Concentrations." We ask MDEQ to add Montana WQ Standards as TMDL compliance limits to Tables 5-
23 through 5-36. This would make it clear how the TMDL is to be implemented/enforced. Lacking a
measurable enforcement standard (like the standard water quality measurement currently being done),
there is no way to measure whether the TMDL is being implemented.

DEQ Response: See the response to Comment #5 above. The first paragraph of Section 5.7 has been
edited to state that “the most appropriate means of measuring compliance with metals TMDLs would
be a measurement of the contaminant concentration in surface water samples.” The TMDLs given in
Tables 5-23 through 5-36 are calculated from the target concentrations in Table 5-22 that, in turn,
are derived from established water quality standards for metals. Thus, the metals standards are
multiplied by stream flow to directly to calculate TMDLSs. Inserting the numeric standards into each
TMDL and allocation table would unnecessarily duplicate the contents of Table 5-22.

Comment #16: The sites used to determine water quality in the impaired stream segment of Ruby Creek
were Z- 17 and Z-32. These sites do not reflect water quality changes to lower portion of the segment
that are related to operation of the Goslin Flats Land Application Disposal Area (LAD). There is significant
selenium groundwater contamination at the LAD site, as evidenced by monitoring location R-22, that
should be taken into account in the TMDL. The selenium contamination due to LAD operation over a
number of years not only affects groundwater below the LAD area, but also seeps into surface water of
lower Ruby Creek. The level of contamination is high enough to potentially affect wildlife and livestock
that might be exposed. MDEQ should incorporate sites that reflect the contamination from the Goslin
Flats LAD Area.

DEQ Response: See the response to Comment #3 above.

Comment #17: It is impossible for all water uses currently affected by metals and cyanide to be restored
when water quality goals are met. For example, the water quality in Swift Gulch Creek has deteriorated
for the past 10 years with increased concentrations of toxic metals.

DEQ Response: The water quality goals or TMDL targets are set such that all uses will be supported
when targets are met. The deteriorating water quality in Swift Gulch Creek is caused by a lack of
effective controls on mining sources. Should a system of controls be developed and effectively
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applied to all Swift Gulch Creek mining sources, the logical result should be a return of metals
loading to natural background levels that, with few exceptions, will support the beneficial uses
designated for B-1 streams. It is unreasonable to expect a short-term restoration of beneficial uses,
considering the degree and extent of water quality damage within the planning area.

Comment #18: Chronic and acute toxicity of metal and cyanide pollutants are presented in the
document as individual pollutants. How does the application of individual water quality standards
address synergistic effects on aquatic life?

DEQ Response: Meeting each individual water quality criterion will protect designated beneficial
uses as well as address any potential synergistic effects.

Comment #19: The recommended framework strategies for achieving the pollutant reduction goals
should include biological research on the effects of fine textured, sulfide wastes on periphyton,
macroinvertebrates, fish, and higher plants.

DEQ Response: Section 7.3.2 of the document that addresses monitoring needs has been edited to
include the recommendation in the comment for metals sediment and biological monitoring.

Comment #20: The recommended framework strategies for achieving the pollution reduction goals are
inadequate and should include restoration of soil, development of wet lands, and re-establishment of
native plants for sequestering heavy metals and cyanide before they impact the drainages. Much of the
water quality improvements through the years haves not proven effective and have just generated more
water sampling data and addition of more lime.

DEQ Response: Support for a broad approach to water quality restoration including long-term
solutions as proposed in the comment, makes sense in most ARD-affected watersheds. However, the
recommendations in the comment would not be sufficient to offset the degree of metals loading at
these mines. Lime addition has removed significant quantities of metal pollutants from collected
waters. This degree of initial removal is not likely to be matched by low gradient wet land treatment
or native plant sequestration in an area with steep terrain and a continental climate.

A concern with metal sequestration by plants is the fate of the sequestered metal concentrations when
plants decay. Unless the vegetation is harvested or otherwise removed, metals concentrations would
persist in the soil. In addition, the vast volume of acid generating waste materials at the mines is
located beneath the root zone of growing plants. Without some means of interception and treatment,
infiltrating precipitation would continue to deliver metal pollutants to surface waters.

Comment #21: An aluminum listing is needed for Montana Gulch and the selenium listing for Swift
Gulch Creek should continue.

DEQ Response: An aluminum listing in Montana Gulch is required due to the single result of 7,450
Mg/L that is more than twice the acute aquatic life criterion of 750 pg/L. The appropriate sections of
the document have been edited to reflect a TMDL for aluminum in Montana Gulch.

The selenium record for the current condition sites on Swift Gulch Creek contains 117 results since
2000. There are no water quality criteria exceedances among these results. Therefore, a TMDL has
not been developed for selenium in Swift Gulch Creek.

3/12/12 Final 8-8



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan - Section 8

Comment #22: Appendix E, Table E-1 contains fish distribution data extrapolated from a single survey,
observation or professional judgment. If this information is to be used for the TMDL’s in any way it
would need verification of actual field monitoring. The Section 2.5.2 reference to the Appendix A figure
illustrating fish distribution is incorrect.

DEQ Response: Section 2.0 of the document, that references Appendix E, contains a general
description of the planning area. Available data as reported is used in this description. This includes
the current MFISH database. Additional fish data is not needed for metals TMDL development given
the application of numeric metals standards and the ability to apply these for protection of aquatic
life, including fish. The reference to Figure A-11 has been corrected.

Comment #23: Section 2.10 mistakenly refers to the Landusky biological plant as removing only nitrogen
from leach pad seepage.

DEQ Response: The section has been edited to state that the plant operates to remove nitrate, cyanide
and selenium.

Comment #24: Section 2.6.1 contains no mention of cultural usage by American Indians or mention of
adverse mining influences.

DEQ Response: The section refers to the current population within the planning area, which is
beyond Fort Belknap boundaries. Section 2.6.1 of the document has been edited to describe the
reservation communities downstream of the planning area boundary give the approximate reservation
population. The influences of mining area described in Section 2.9.1.

Comment #25: Section 3.1 contains the term “sufficient credible data” that is not defined. Metal and
cyanide TMDL's are being developed in an atmosphere lacking oversight of mine operations. Standards
compliance is needed to justify the costs of TMDL development to tax payers. The draft TMDL document
is a work in progress and will hopefully consider more stakeholder input before more tax payer monies
are spent.

DEQ Response: The definition of “sufficient credible data” is contained in the Montana Water
Quality Act, Section 75-5-103(30), and is applied in the Water Quality Assessment Method (DEQ
2011c). The reference has been added to the Section 3.1 discussion and list of document citations. A
detailed description of all assessment methods and details that apply to making “sufficient and
credible data” determinations is beyond the scope of TMDL development documents. Nevertheless,
Appendix F TMDL development determinations are based on DEQ’s approach to application of
sufficient and credible data for metals impairment determinations.

Water quality compliance oversight for hard rock mining is with DEQ’s Hard Rock Mining Section
that issues mine operating permits. This section also has oversight responsibility for reclamation and
water management at the Zortman and Landusky mines. Hard Rock Mine Section staff has assisted
the TMDL program in understanding the water quality conditions, treatment system configuration,
and funding framework for operations in the Landusky TPA. Once maximum allowable loads are
established, stakeholder involvement in developing remediation strategies can potentially improve the
level of local participation in water quality management decisions, many of which will be under the
leadership of DEQ’s Hardrock Mine Section.
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Comment #26: The B-1 classification for Swift Gulch Creek is totally inappropriate for this extremely
polluted stream.

DEQ Response: The B-1 classification refers to the potential to support a specific set of beneficial
uses, independent of human pollution (See Table 3.2.) Swift Gulch Creek is currently classified as B-
1, which means that the water is to be maintained suitable for drinking, cold water fish, associated
aquatic life, and other uses. This is a high level of water quality protection consistent with both
polluted and non-polluted water bodies in mountain regions across the state. The classification makes
sense given the fact water flows through populated downstream communities and stream should
provide protection of aquatic life. The ability to remove pollutants through time, along with natural
background pollutant levels, will define through time the ability to achieve these B-1 classification
goals.

Comment #27: The numeric and narrative standards described in Section 3.3.2 are misleading in terms
of concentrations that would affect aquatic life. The metals listed for the tables act in concert for any
living organism and are synergistic in effect. Synergism, rather than the disparate effects of each metal is
the true reality.

DEQ Response: See response to Comment #18.

Comment #28: The units in Table 3-3 needed to be corrected to microgram rather than microliter
guantities for both the acute and chronic amounts.

DEQ Response: The table has been edited to correct the column heading concentration units.

Comment #29: The numeric standards values in Table 3-3 can be misleading as the concentrations of
heavy metals we have found in Swift Gulch vary with environmental conditions and location relative to
the mines. The pH of Swift Gulch Creek is an example of varying pH with gradient from the mines. Close
to the mines the pH is commonly between 2 and 3 and increases down-gradient. During the past 10
years pH has decreased as the water has gone down stream. To say that Swift Gulch Creek is a B-1 water
is @ misnomer as the pH range should be 6.5 to 8.5.

DEQ Response: See response to Comment #25. Also note that the applicable pH criteria, defined in
Section 3.3.2 for a B-1 stream implies a range of 6.5 to 8.5 while acknowledging the possibility of
naturally higher pH.

Comment #30: Section 4.0, Description of TMDL Components, states that “TMDLs can be expressed in
terms of either mass per time, toxicity, or other appropriate measure”. This flexibility allows for
“acceptable” variations in metals loads that remain deleterious to the health of the stream ecosystem.

DEQ Response: The language regarding loading units reflects the definition of a TMDL in the
Federal regulations. Federal regulations also require that TMDLSs reflect conditions where water
quality standards are satisfied and all applicable uses are protected for the pollutants in question. The
flexibility is geared toward those situations where other loading approaches may work well, such as
for temperature where a mass per unit time approach is not feasible. It is correct to assume that the
flexibility allows for “acceptable” variations in metals loads that remain deleterious to the health of
the stream ecosystem. For metals and cyanide loading in the Landusky document, DEQ has applied
units of mass per unit time (pounds per day). This works best for situations where numeric water
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quality criteria exist. The loads are based on flow volume multiplied by the applicable numeric
criterion that is intended to support all designated beneficial uses.

Comment #31: Please explain how the Section 4.1 statement “By comparing existing stream conditions
to target values, there will be a better understanding of the extent and severity of the problem” applies
to Swift Gulch Creek.

DEQ Response: A comparison of water quality targets to actual water column concentrations
measured in samples from Swift Gulch Creek illustrates the degree to which the standards are
exceeded in Swift Gulch Creek, or any other stream.

Comment #32: Figure 5.1 shows an example of ARD-related iron oxide turbidity and substrate coating in
Swift Gulch Creek- and the explanation of the elevated metals in the Landusky TPA are related to the
weathering of rock types that contain metal sulfide minerals. The missing part of the explanation is that
the effects of the huge cyanide heap leach process accelerated this underlying geology-i.e. even though
Swift Gulch does have seeps of this nature up and until the advent of large scale heap leach process it
was a healthy stream ecosystem! It is therefore hoped that the causal relationship of Figure 5.1 and the
explanation of chemical events described above the figure do not give the impression the situation that
exists currently in Swift Gulch is due only to the weathering of rock types!

DEQ Response: The first mention of ARD in the document occurs in Section 2.9, Land Use and
Cover. Section 2.9.1, entitled “Mining” describes the role of mining in altering water quality.
Therefore, mining is identified early in the document as the principal source of metals loading to
surface water. The first paragraph of Section 5.1 has been edited to restate that mining is the principal
means of sulfide mineral oxidation in the planning area.

Comment #33: The draft document needs to include information from the following sources:

1) Fort Belknap College Aquatic Study Final Report
2) Fort Belknap College USDA Mines Restoration research final report
3) Water Quality data from the EPO office for the Fort Belknap Tribes.

DEQ Response: In the efforts to form an advisory group for the Landusky TMDL effort, a broad
spectrum of stakeholders, including the Fort Belknap tribal Environmental Department, received
correspondence from DEQ asking for participation in the TMDL process and information on the
planning area that would be helpful in developing TMDLs. A representative of the Fort Belknap
Environmental Department responded with suggestions for tribal advisory group membership, but
provided no environmental monitoring information. Written and verbal requests to the tribal
Environmental Department for water quality data for updating the Z-L. ACCESS database have been
unproductive. DEQ is not aware of the documents entitled “Fort Belknap College Aquatic Study Final
Report” or “Fort Belknap College USDA Mines Restoration Research Final Report.” If these
documents contain information that would change the recommendations for load reductions, future
adjustments can be made through the adaptive management process described in Section 7.2.

If the Fort Belknap tribes had water quality information useful for TMDL development, it is assumed
that such data would have been made available to both DEQ and Spectrum Engineering. Lacking
such data, the metals TMDLs were developed using the data available. Fortunately, the Z-L ACCESS
database is large and clearly documents that the streams addressed are in need of metals TMDLS.
Although additional data could further a substantiate the degraded stream conditions, is unlikely that
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additional data and analysis from the studies mentioned in the comment would markedly revise
impairment conclusions.

Comment #34: The data timeframes in Table 5-3 do not record changes that could have taken place in
this very fluid system of pollution.

DEQ Response: The timeframes given in Table 5-3 to estimate natural background water quality
conditions reflect those available in the Z-L. ACCESS database. The water quality record for many of
these sites needs to be updated to better indicate current conditions. Recommendations for improving
the estimation of background conditions are contained in Section 7.3 of the document.

Comment #35: The location of BKSS-2 cannot be found on the Figure 5.2 map.

DEQ Response: The location of site BKSS-2 is obscured in Figure 5.2 by the label for site BKSS-9.
The small scale of the map prevents printing of all labels. Site BKSS-2 is located between the letters
“B” and “K” in the label for site BKSS-9.

Comment #36: The text of Section 5.3 states that “The most recent data also reflects the effects of
significant surface reclamation activities that occurred at the Zortman and Landusky mines from 1999
through 2005.” If that is so it is assumed that water quality conditions would improve and in the case of
Swift Gulch Creek they are deteriorating.

DEQ Response: The general statement does not specifically address the effects of mine reclamation
on the monitoring record for each site. In the short-term, surface reclamation is unlikely to have a
uniform effect of improving water quality at all sites, including those in Swift Gulch Creek.

Comment #37: Is it true that the detection limits of analytical methods for older analysis results are
frequently higher than the numeric criteria used to determine impairment? Older chemistry data would
have lower values due to not being as precise as the new equipment in detection limits!

DEQ Response: The reported method detection limits for older analytical results in the Z-L ACCESS
database are commonly higher than the current most restrictive numeric water quality criterion. An
example is a method detection limit for lead of 10 pg/L prior to 1996 that was reduced to 3 ug/L after
1996. The chronic aquatic life criteria for lead are often less than 10 pg/L at hardness values typical
during runoff.

Comment #38: The use of median values in Table 5.5 is misleading when some values do show the
effects of mining. This data misses the point of what living organisms are exposed to!

DEQ Response: Median values are used where data are suspected of not being normally distributed.
The median values in Table 5-5 are intended to generally describe water chemistry having minimal
ARD effects, rather than to represent a spectrum of conditions to which organisms may be exposed.

Comment #39: Are sites L-41 and L-45 truly natural background sites as the text says they are “assumed
“to be? They could easily be influenced by the 87-91 leach underground water drainage as the shear
zone might not be where it is represented on the map!
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DEQ Response: The current water quality record in the planning area is inadequate to establish truly
natural background conditions. The existing records for sites L-41 and L-45 appear to indicate a lack
of ARD effects due to low sulfate and low or non-detectable metal concentrations.

Comment #40: Separate accounting for natural background metals loading versus loading from mining
sources is almost impossible to do due to the influence of mining and the unknown hydrology. The
historical use of the Little Rocky Mountains (Fur Cap Mts., Islands Mts) as sacred areas by American
Indians for 1,000’s of years attests to the excellent water health of the creeks and springs.

DEQ Response: An accurate accounting of pollutant loading from natural background and mining
sources presents many challenges that sometimes are beyond the scope of TMDL development,
particularly in locations where there is a long mining history of mineralized ores. This is
acknowledged in the Section 5.3.1 discussion of composite loading allocations for combined natural
background and mining sources where separate allocations to these sources cannot be made.

Comment #41: References in the document to the treatment provided by the biological treatment plant
are not consistent.

DEQ Response: See response to Comment # 23.
Comment #42: Sediment metals data is available in the Fort Belknap College Aquatic Study Final Report.
DEQ Response: See response to Comment #33.

Comment #43: Toxicity testing (see toxicity test results for Swift Gulch in the Fort Belknap College
Aquatic Study Final Report) would be a viable option to DEQ use of the Multimetric Indices and the River
Invertebrate Prediction and Classification System (RIVPACS) scores as supplemental indicators.

DEQ Response: Toxicity testing is a common research tool for establishing numeric water quality
standards. Therefore, the metals targets in this document are influenced, to some degree, by toxicity
testing. Although local toxicity testing may better identify local aquatic life limitations, the MMI and
RIVPACS scores are adequate general indicators of aquatic life support.

Comment #44: The use of targets and supplemental indicators introduces undue variability into
standards compliance. Data age is an inappropriate factor for making TMDL decisions.

DEQ Response: The numeric water quality criteria are the targets used to determine the need for
TMDLs. Thus, the metals targets are directly linked to legally established use support criteria.
Modifying established criteria is a formal rule-making process that protects against water quality
degradation. Some flexibility is required as criteria (and targets) are adjusted to reflect relevant
toxicity or exposure research.

More recent water chemistry data is of higher quality because of improved consistency in sample
collection and analysis methods, and generally lower method detection limits. These improvements
over time increase the importance of data age when concluding the need for TMDLSs.

Comment #45: The target achievability discussion in Section 5.4.4 indicates that water quality targets
will not be met. But the state of Montana passed a bill so the water treatment will have to go on for
perpetuity —but what of the water quality?
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DEQ Response: The Section 5.4.4 target achievability discussion describes the annual standards
exceedances that occur under current treatment system funding. The bill referenced in the comment
may be the one passed by the Montana legislature to establish the project trust fund. Seasonal large
flows will continue to cause in-stream standards exceedances. The cost of building the treatment plant
capacity that would prevent all bypasses may exceed available funding, even with the income from
the additional trust.

The nature and extent of the mining sources of metals loading will require water treatment into the
distant future. The quality of water routed to the treatment systems may deteriorate for some
parameters and improve for others. Despite anticipated funding limits, establishing TMDLs and
monitoring the reclaimed areas and treatment systems provides a framework for finding future
opportunities to incrementally improve water quality. Water quality improvement until all standards
are met and all beneficial uses are supported is a stated objective of this document.

Comment #46: Table 5-20, containing TMDL conclusion for Swift Gulch Creek, should specify TMDLs for
selenium and pH.

DEQ Response: See response to Comment #21 regarding the need for a selenium TMDL in Swift
Gulch Creek. TMDLSs are not developed for pH because of the impracticality of converting standard
pH units into meaningful loading units. It is assumed that treatment to reduce total recoverable metals
loading will also bring pH values into compliance with standards.

Comment #47: The TMDL graphs for non hardness dependent metals in Figure 5-6 and the loading
values in Table 5-20 are misleading.

DEQ Response: The vertical axis in Figure 5-6 was mistakenly labeled as a concentration rather
than a load. The axis label has been edited to reflect the loading units of pounds per day. The loading
values in Table 5-20 are example TMDLSs for specific flow and hardness conditions and should not
be interpreted as fixed or absolute values.

Comment #48: The seasonal pathways of metal loading are not known since no sediment data is
included in the explanation. This part of the draft document and the TMDL’s and allocations for Swift
Gulch are just examples and could be very misleading as the data is not there to support the information
as given. Until sediment data is included Table 5-35 is also misleading as how can you tell the natural
background loading from the effect of the mining activity?

DEQ Response: A common characteristic of seasonal metals loading in watersheds with a snowmelt
runoff component is higher turbidity and sediment transport during runoff than during base flow
periods. This difference is reflected in results for total recoverable metal concentration because some
of the sediment bound metals are dissolved by the weak acid extraction of the total recoverable
analysis procedure. Regardless of the bio-availability of sediment-adsorbed metals, the water quality
data shows this seasonal trend for metals such as iron and aluminum that are common in sediment.

The values in the loading and allocations tables are examples based on summary statistics for metal
concentrations during high and low flow conditions. The table titles clearly specify that the values are
examples, and summary statistics are appropriate for use in summary tables. Sediment chemistry
would have value as a supplemental indicator of impairment, but target departures are more
accurately assessed in the same concentration units as the targets themselves. Natural background
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concentrations are estimated from sites remote from mining disturbances compared to those used to
estimate current loading from mining.

Comment #49: Where is the role of the Fort Belknap College (now named Aaniiih Nakoda College) in the
framework restoration plan? We have a water quality program which was developed partly because of
the tremendous effect that the mines have had on the Fort Belknap Indian Reservation. We have had
Environmental Justice Grants, Packard Foundation grants, USDA grants, and will apply to NIH for
environmental health grants in the coming year.

DEQ Response: The second paragraph of Section 6.2 has been edited to add Aaniiih Nakoda College
as providing technical expertise, educational outreach, and possible funding for the restoration effort.

Comment #50: A better approach to the source control evaluation described in Section 6.4.3 would be a
restoration ecology approach not a low permeability grout curtain and let the Fort Belknap Indian
Reservation personnel be in charge of the project

DEQ Response: Participation by Fort Belknap Reservation personnel in implementing restoration
using any scientifically sound and cost conscious approach is encouraged by DEQ’s Watershed
Protection Section and other stakeholders. The Tribe’s membership among the project working group
should also provide a forum for proposing tribal reclamation recommendations.

Comment #51: The pollution events reflected in the 12 drainages in the draft document might have
been averted if there had been stricter control, oversight and Tribal consultation.

DEQ Response: The comment is acknowledged. DEQ’s current program for hardrock mine
permitting would more closely match bond requirements to anticipated reclamation and water
treatment needs, compared to the procedures in place in 1979. Legal restrictions on heap leach mining
and improvements in data collection, organization and processing are likely to improve future
compliance oversight. The scoping process in place for permitting large surface mines would provide
opportunities for consultation with the Fort Belknap Tribes.

Comment #52: The whole monitoring strategy and adaptive management approach needs to be
changed and a new direction and emphasis needs to be taken.

DEQ Response: The basic premise of adaptive management is to allow development and
consideration of new, workable, and effective monitoring approaches and proposals by interested
stakeholders.

Comment #53: The TMDL process and water quality restoration framework described in the draft
document should:
e Provide more education to tribal and surrounding communities concerning water quality issues
e Insure that the water quality test results are accurate
e Involve Fort Belknap tribal members and AANIIIH/NAKODA College in water quality monitoring
of the drainages impacting the Fort Belknap Indian Reservation
e Put more emphases on restoration of the mine site itself
e Hire more tribal employees to run the water treatment plants, to do the monitoring and
reclamation
e Make sure other tribes with similar problems are consulted
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e Ultimately return the Sacred Mountains to the tribe.

DEQ Response: An approved TMDL document opens opportunities for tribal stakeholders to apply
for and procure funding for community education, voluntary participation in environmental
monitoring, consideration of effective and workable reclamation alternatives, and consultation with
others facing similar reclamation challenges. Procedures for preferential selection of tribal members
for reclamation and water treatment positions and ultimate transfer of land ownership are beyond the
scope of the TMDL process.

Comment #54: Was the Fort Belknap Community aware of the TMDL development process in the
Landusky planning area and were they provided an opportunity to participate?

DEQ Response: The process for stakeholder participation in the Landusky TMDL process, including
tribal participation, is described above in the first two paragraphs of Section 8.0

Comment #55: Has the Fort Belknap Tribal Community developed a water code that was considered in
TMDL development?

DEQ Response: According to staff of the Fort Belknap Environmental Department, the tribes are
currently working to develop water quality criteria, but such criteria are not available for
incorporation in the draft Landusky TMDL document.

Comment #56: Has the Fort Belknap Tribal Community been working with the EPA in reviewing the
document?

DEQ Response: EPA staff has reviewed the draft TMDL and will have final approval. To assure that
Assiniboine/Gros Ventre interests have been addressed, EPA requested a copy of the public
comments on the document and so are aware of those submitted from the Fort Belknap Tribes.

Comment #57: Has the periodic sampling conducted by the Fort Belknap Tribes been incorporated into
the document?

DEQ Response: See response to Comment #33 above.

Comment #58: Please include the Bureau of Indian Affairs as a potential cooperator in assisting with
water quality monitoring and reclamation plan development.

DEQ Response: Section 6.2 of the document, “Role of DEQ, Other Agencies, and Stakeholders”,
has been edited to include the Bureau of Indian Affairs as a stakeholder in TMDL planning and
implementation in the Landusky planning area.

Comment #59: Several streams evaluated by DEQ’s TMDL Program in the Little Rocky Mountains mining
district cannot meet either of Montana’s Chapter 30; narrative or numeric standards for human health
or aquatic life:
e Swift Gulch Creek has selenium, arsenic, iron, cadmium, lead, nickel, and aluminum exceedances
e South Big Horn Creek has elevated arsenic, aluminum, nickel, iron, and zinc with related staining
from ARD precipitation
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e Movement of mine tailing sediment in King Creek has been recorded since 2007. The King Creek
catchment pond, Shambo Lake, is nearing its sediment retention capacity and will spill into
reclaimed areas. King Creek metals of concern include cadmium and selenium

e The loss of historic high flows from King Creek, Montana Gulch, and Swift Gulch Creek needs to
be addressed as a water rights issue and Fort Belknap needs to be compensated for flow losses.

The present B-1 water-use classification needs to be maintained for these streams.

DEQ Response: DEQ evaluation of TMDL needs differs from those in the comment. The differences
by stream are the following:

e Swift Gulch Creek — The data records do not support the need for selenium or lead TMDLSs.

e South Big Horn Creek — As indicated in the comment, the data records support TMDL
development for aluminum, arsenic, cadmium, iron, nickel, and zinc.

e King Creek - The data record supports TMDL development for arsenic, cadmium, and
selenium. Determination of the need for a sediment TMDL in King Creek will require a field
assessment. Sediment and the need for this assessment have been added to the entries in
Table 7-1 of the document as a monitoring recommendation for King Creek.

e Flow Reductions — Consideration and settlement of water rights issues are beyond the scope
of this TMDL document.

Comment #60: Section 5.4.4 discusses periodic large spring rainstorms, snow melt and excess amounts
of water that cannot be captured in the drainage capture systems, and how required decisions will allow
temporary bypasses of the drainage system. Can the capture systems be enlarged or constructed to
capture excess runoff or can something be done to prevent having to bypass pollutants into the
waters/streams? The increase of volume of water caused by storm events should be retained and
treated on site. There should be a more effective control plan put in place to address capture system
bypasses.

DEQ Response: Treatment system bypasses are common during high flows. Expanding the capacity
of the treatment system to capture all flows may be theoretically possible, but at the current level of
treatment, the Zortman-Landusky project is chronic ally underfunded. Water quality tradeoffs remain
as a response to large flows.

Comment #61: Section 6.4 discusses the water system treatment repairs and improvement options. The
discussion mentions the need to restore the capture systems and describes the associated costs.
However, the discussion does not mention expanding the current capture systems to treat waters from
storm events. Options should be broadened to ensure the public and health is protected from pollutants
that exceed the TMDL during such events.

DEQ Response: The “Capture System Improvements” discussion in Section 6.4.2 has been edited to
include the option of expanding the existing capture trenches to intercept more ARD-affected water.

Comment #62: Although use of risk assessment processes is common among state and federal agencies
to help manage risks associated with exposure to pollutants (heavy metals), these tools are inadequate
and do not serve the needs of Native peoples. The traditional knowledge of native peoples needs to be
incorporated into the decision making process. It is important to not only ensure that human health is
protected but to also ensure that traditional cultural practices are protected. Traditional practices are
directly related to individual and community health. There is a need to restore and maintain the
traditional and cultural practices in the decision making process. Did this document/Plan take into
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consideration the cultural uses, traditional knowledge and include Native American Leaders in the risk
assessment process?

DEQ Response: The document contains a reference to risk management in the Section 6.5
description of the CERCLA decision-making process for undertaking removal actions. On a more
project-specific level, the Fort Belknap Environmental Department is represented on the interagency
technical working group that has responsibility for considering and proposing the reclamation options
contained in the 2006 Engineering Evaluation and Cost Analysis (Spectrum Engineering 2006).
Section VIII of the 2006 Action Memorandum that recommended continued removal actions at the
Zortman and Landusky mines, specifically describes the extent of consultations with the Fort Belknap
Government. The section describes phone, e-mail, written, and face-to-face communications with
tribal government representatives and tribal consultants for the purpose of reviewing and selecting
reclamation and water management options at the mine sites. Assuming a similar level of tribal
government involvement in decision making during the next scheduled update of the 2006
Engineering Evaluation and Cost Analysis, there will be ample opportunities for tribal representatives
to stress the importance of protecting traditional cultural practices.

Comment #63: The document language is too technical for the common lay person to understand.

DEQ Response: Surface water quality assessment and TMDL development are technical processes
that warrant some use of technical language in the document. The TMDL program staff is aware that
technical language may be difficult to interpret and has made a concerted effort to strike a balance
between required technical completeness and readability.

Comment #64: When will the TMDLs for nitrate and fecal coliforms be developed?

DEQ Response: TMDL development for nitrate and fecal coliforms in the Landusky TPA has not
been included in work scheduled through 2014. These impairment conditions will remain on
Montana’s 303(d) List of water body-pollutant combinations that require TMDLSs.

Comment #65: Do the developed TMDLs apply on the Fort Belknap Reservation?

DEQ Response: The Fort Belknap Reservation boundary defines the northern boundary of The
Landusky TMDL planning area. The TMDLSs in this document apply within the planning area
boundaries only. Waters within the Fort Belknap Reservation boundary are outside of State of
Montana jurisdiction.

Comment #66: Why were TMDLs not developed prior to or during mine permitting.

DEQ Response: Provisions requiring water quality assessment and TMDLSs were enacted into the
Montana Water Quality Act in 1997; the mines received operating permits in 1979. Stream acidity
and metals loading problems came to light in 1991 from water monitoring required by two
wastewater discharge permits. The need for TMDL development in the Landusky area, based on
metals concentrations elevated above water quality standards, was identified in the mid-1990s.
Because of limited resources, TMDL efforts have focused on other planning areas since 1997, mostly
in western Montana. Nevertheless, Landusky area TMDL development was identified as a priority
area in the mid-2000s, ahead of many areas located throughout the state.

Comment #67: How will pre-mine conditions be determined if the assessment method is based on data
collected during the most recent 10 years?
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DEQ Response: Current loading conditions are area based on the most recent data. Natural
background conditions are estimated from data for sites remote from mined areas. Data from these
sites was commonly collected prior to 2000, so pre-mine conditions are generally estimated from
older data. The assessment method does not preclude the use of older data to infer natural background
conditions if newer data from potential background condition sites is no longer representative or
feasible to collect. Note that the assessment method is for determining impairment from human
sources, not from natural background or pre-mining sources.

Comment #68: What was the basis for selection of Swift Gulch Creek current condition sites?

DEQ Response: The criteria applied in selecting current condition sites are:
e Location reflecting water quality along as much of the main channel length of listed segments
as possible
e Location bracketing significant mining sources
e The age of the data record
e The sample size for analysis results and measurements.

Comment #69: Why were leach pad water quality problems and pad stability issues not addressed
during permitting?

DEQ Response: The ores were initially represented as being mostly oxidized materials with minimal
acid generating potential. As mining progressed, a larger portion of processed ore contained
increasing amounts of sulfide minerals with high acid generating potential. Pad stability was probably
assessed during the permitting process and not perceived as a problem.

Comment #70: Why does Table 5-5 not contain values for all metals, indicate the sample sizes
associated with each median value, and include pre-1996 data.

DEQ Response: The selected parameters in Table 5-5 are those with easily recognized signatures for
ARD. Including results and sample size figures for all metal parameters would have made the table
unnecessarily large for its intended purpose of illustrating water quality conditions unaffected by
ARD. The median values in the table were calculated, in part, from pre-1996 analytical results.

Comment #71: Why are there no January-March data in Table 5-6?
DEQ Response: The data record for the Table 5-6 sites contains a single March reading. The lack of
January to March data is probably due to no water in the channels during this period or due to lack of
mid-winter access to the sites

Comment #72: Explain composite allocation per Section 5.3.1 discussion.
DEQ Response: Composite allocations to the sum of natural background plus mining sources are
used where the two sources cannot currently be distinguished. The word “plus” is inserted into the

explanatory sentence to clarify this point.

Comment #73: Are waters applied to Goslin Flats LAD considered state waters?

3/12/12 Final 8-19



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan - Section 8

DEQ Response: Land application disposal waters are excluded from the definition of state waters
(75-5-103(34)(b)(ii), MAC).

Comment #74: Are standards applied to the Goslin Flats discharge?

DEQ Response: Water quality criteria are typically applied to receiving waters. Standards may be
applied to end-of-pipe discharges if all assimilative capacity of the receiving water has been
consumed.

Comment #75: Why has no sediment metals study been completed to address this source?

DEQ Response: Montana has no numeric standards that apply to sediment. Considering the large
volumes of wastewater generated at the mines, funding that may be available for a study of sediment
metals loading is likely to be committed to additional water treatment and treatment system
maintenance.

Comment #76: Why is a selenium TMDL required for Alder Gulch with only a single exceedance (Table 5-
9)?

DEQ Response: The single exceedance is more than twice the acute aquatic life criterion for
selenium. A selenium listing based on this single exceedance is consistent with Montana’s updated
assessment methodology.

Comment #77: What is the data source for Table 5-227?

DEQ Response: The example high flow and low flow TMDLs in Table 5-22 are derived from data
recorded in the Z-L ACCESS database constructed and maintained by Spectrum Engineering, Inc.

Comment #78: There is a site up stream of L-19 on Swift Gulch Creek that is more impacted than L-19.

DEQ Response: Regardless of the level of water quality degradation, TMDLs apply to all points on
an impaired stream and are calculated by multiplying flow by the applicable water quality criterion.

Comment #79: Does the seasonality discussion (Section 5.8.1) address sediment or water sampling?

DEQ Response: Seasonality is a required consideration for TMDL development. Therefore, the
discussion more directly addresses total recoverable concentrations of metal pollutants in surface
water. Regardless of sample timing, numeric water quality standards and water quality targets apply
during all seasons.

Comment #80: How will the adaptive management process prevent perpetuating error?

DEQ Response: In the TMDL context, the adaptive management process is a feedback approach to
improving water quality that is based on interpretation of validly collected environmental data to
make meaningful adjustments to a remediation strategy. Although the approach is subject to some
degree of human error, it provides a framework for iterative review and adjustment of water
management and treatment decisions in order to minimize perpetual error.
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Comment #81: What role will the Fort Belknap Indian Community/Fort Belknap College play in the
restoration strategy?

DEQ Response: See the response to Comment # 62 above.
Comment #82: How would the proposed grout curtain work to prevent pollution of Swift Gulch Creek?

DEQ Response: The grout certain, if determined to be feasible, would work in conjunction with a
pumping system that would intercept ARD-affected water prior to its discharge to Swift Gulch Creek
and deliver that water for treatment in the Landusky treatment plant.

Comment #83: The current restoration plan needs to be reevaluated and should include plant
sequestration of metals.

DEQ Response: See response to Comment # 20

Comment #84: Restoration within the Landusky TPA needs to begin at the top of the mountain. Leach
pads continue to be large sources of metal contamination. The pad liners will eventually fail and
contribute to pollution indefinitely. Degraded soil structure and limited soil microbial activity in
reclaimed surface cover soils is a continuing problem.

DEQ Response: Maintaining a stable and functioning soil cover on mined lands is a proven means of
protecting water quality. Unfortunately, this is a long-term goal at Zortman and Landusky because of
the limited cover soil resources, high acid generating potential of the wastes, and harsh physical
setting. Although the lime amendment and biological plants address more immediate problems, the
plants routinely prevent large, frequent metals loading at toxic levels. Reclamation that addresses both
short- and long-term problems is probably possible if actively promoted by the technical working

group.
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APPENDIX A — TMDL STATUS SUMMARY TABLE AND MAPS
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Table A-1. 2010 Impaired Waterbodies, Impairment Causes, Impaired Uses, and Impairment Cause Status in the Landusky TPA

Waterbody & Waterbody ID Impairment Cause TMDL Pollutant Impaired Use(s) Impairment Cause Status
Location Description Category
ALDER GULCH, MT40E002_050 Cadmium Metals Aquatic Life Addressed by Cadmium TMDL
headwaters to mouth Warm Water Fishes
(Ruby Creek) Copper Metals Aquatic Life Addressed by Copper TMDL
Warm Water Fishes
Lead Metals Aquatic Life Addressed by Lead TMDL
Warm Water Fishes
Mercury Metals Aquatic Life Addressed by Mercury TMDL
Warm Water Fishes
Selenium Metals Aquatic Life Addressed by Selenium TMDL
Warm Water Fishes
Zinc Metals Aquatic Life Addressed by Zinc TMDL
Warm Water Fishes
pH pH/Acidity/Caust | Aquatic Life Addressed by cadmium TMDL
ic Conditions Warm Water Fishes
Alteration in stream-side or | Non-pollutant Aquatic Life Not yet addressed by a TMDL or
littoral vegetative covers Warm Water Fishes restoration plan
BEAVER CREEK, MT40M001_011 Cadmium Metals Aquatic Life Not impaired based on updated
headwaters to Fort Warm Water Fishes assessment
Belknap Reservation Iron Metals Aquatic Life Not impaired based on updated
boundary Warm Water Fishes assessment
Lead Metals Aquatic Life Addressed by Lead TMDL
Warm Water Fishes
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Table A-1. 2010 Impaired Waterbodies, Impairment Causes, Impaired Uses, and Impairment Cause Status in the Landusky TPA

Waterbody & Waterbody ID Impairment Cause TMDL Pollutant Impaired Use(s) Impairment Cause Status
Location Description Category
BIG HORN CREEK, MT401001_030 Aluminum Metals Aquatic Life, Addressed by Aluminum TMDL
SOUTH FORK, Cold Water Fishes
Zortman Mine to Fort Arsenic Metals Aquatic Life Addressed by Arsenic TMDL
Belknap Reservation Cold Water Fishes
boundary Drinking Water
Cadmium Metals Aquatic Life, Not impaired based on updated
Cold Water Fishery assessment
Nickel Metals Aquatic Life Addressed by Nickel TMDL
Cold Water Fishes
Drinking Water
Zinc Metals Aquatic Life Addressed by Zinc TMDL
Cold Water Fishes
KING CREEK, MT401001_040 Selenium Metals Aquatic Life, Not impaired based on updated

headwaters to Fort
Belknap Reservation
boundary

Cold Water Fishery

assessment

Alteration in stream-side or
littoral vegetative covers

Non-pollutant

Aquatic Life,
Cold Water Fishery

Not yet addressed by a TMDL or
restoration plan

Physical substrate habitat
alterations

Non-pollutant

Aquatic Life,
Cold Water Fishery

Not yet addressed by a TMDL or
restoration plan

LODGE POLE CREEK,
headwaters to Fort
Belknap Reservation
boundary

MT401001_050

Cadmium Metals Aquatic Life, Addressed by TMDL
Cold Water Fishery
Mercury Metals Aquatic Life, Addressed by Mercury TMDL

Cold Water Fishery
Drinking Water

Cause Unknown

Non-pollutant

Aquatic Life,
Cold Water Fishery

Addressed by Cadmium TMDL
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Table A-1. 2010 Impaired Waterbodies, Impairment Causes, Impaired Uses, and Impairment Cause Status in the Landusky TPA

Waterbody & Waterbody ID Impairment Cause TMDL Pollutant Impaired Use(s) Impairment Cause Status
Location Description Category
MILL GULCH, MT40E002_100 Copper Metals Aquatic Life Addressed by Copper TMDL
headwaters to mouth Drinking Water
(Rock Creek) Warm Water Fishes
Mercury Metals Aquatic Life Addressed by Mercury TMDL
Drinking Water
Warm Water Fishes
Lead Metals Aquatic Life Not impaired based on updated
Drinking Water assessment
Warm Water Fishes
Selenium Metals Aquatic Life Addressed by Selenium TMDL
Warm Water Fishes
pH pH/Acidity/Caust | Agriculture Addressed by Copper TMDL
ic Conditions Aquatic Life
Industrial
Primary Contact
Recreation
Alteration in stream-side or | Non-pollutant Aquatic Life Not yet addressed by a TMDL or
littoral vegetative covers Warm Water Fishes restoration plan
MONTANA GULCH, MT40E002_010 Arsenic Metals Aquatic Life Addressed by Arsenic TMDL
headwaters to mouth Warm Water Fishes
(Rock Creek) Cadmium Metals Aquatic Life Addressed by Cadmium TMDL
Warm Water Fishes
Copper Metals Aquatic Life Not impaired based on updated
Warm Water Fishes assessment
pH pH/Acidity/Caust | Aquatic Life Addressed by Cadmium TMDL
ic Conditions Warm Water Fishes
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Table A-1. 2010 Impaired Waterbodies, Impairment Causes, Impaired Uses, and Impairment Cause Status in the Landusky TPA

Waterbody & Waterbody ID Impairment Cause TMDL Pollutant Impaired Use(s) Impairment Cause Status
Location Description Category
ROCK CREEK, MT40E002_090 Cadmium Metals Aquatic Life Addressed by Cadmium TMDL
headwaters to mouth Warm Water Fishes
(Missouri River) Copper Metals Aquatic Life Addressed by CopperTMDL
Warm Water Fishes
Mercury Metals Aquatic Life Addressed by Mercury TMDL
Warm Water Fishes
Lead Metals Aquatic Life Addressed by Lead TMDL
Warm Water Fishes
Selenium Metals Aquatic Life Addressed by Selenium TMDL
Warm Water Fishes
Zinc Metals Aquatic Life Addressed by TMDL
Warm Water Fishes
pH pH/Acidity/Caust | Aquatic Life Addressed by Cadmium TMDL
ic Conditions Warm Water Fishes
Alteration in stream-side or | Non-pollutant Aquatic Life Not yet addressed by a TMDL or
littoral vegetative covers Warm Water Fishes restoration plan
RUBY CREEK, un- MT40E002_060 Aluminum Metals Aquatic Life Addressed by Aluminum TMDL
named tributary T25N Warm Water Fishes
R25E S21 to mouth Cadmium Metals Aquatic Life Addressed by Cadmium TMDL
(CK Creek) Warm Water Fishes
Copper Metals Aquatic Life Addressed by Copper TMDL
Warm Water Fishes
Mercury Metals Aquatic Life Addressed by Mercury TMDL
Warm Water Fishes
Lead Metals Aquatic Life Addressed by Lead TMDL
Warm Water Fishes
Selenium Metals Aquatic Life Addressed by Selenium TMDL
Warm Water Fishes
Zinc Metals Aquatic Life Addressed by Zinc TMDL
Warm Water Fishes
pH pH/Acidity/Caust | Aquatic Life Addressed by Cadmium TMDL
ic Conditions Warm Water Fishes
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Table A-1. 2010 Impaired Waterbodies, Impairment Causes, Impaired Uses, and Impairment Cause Status in the Landusky TPA

Waterbody & Waterbody ID Impairment Cause TMDL Pollutant Impaired Use(s) Impairment Cause Status
Location Description Category
RUBY GULCH, MT40E002_070 Cadmium Metals Aquatic Life Addressed by Cadmium TMDL
headwaters to Warm Water Fishes
confluence of Alder Chromium Metals Aquatic Life Addressed by Chromium TMDL
Gulch Warm Water Fishes
Copper Metals Aquatic Life Not impaired based on updated
Warm Water Fishes assessment
Mercury Metals Aquatic Life Addressed by Mercury TMDL
Warm Water Fishes
Lead Metals Aquatic Life Addressed by Lead TMDL
Warm Water Fishes
Selenium Metals Aquatic Life Addressed by selenium TMDL
Warm Water Fishes
Zinc Metals Aquatic Life Addressed by Zinc TMDL
Warm Water Fishes
pH pH/Acidity/Caust | Aquatic Life Addressed by Cadmium TMDL
ic Conditions Warm Water Fishes
SULLIVAN CREEK, MT40E002_110 Alteration in stream-side or Aquatic Life Not yet addressed by a TMDL or
headwaters to mouth littoral vegetative covers Primary Contact restoration plan
(Rock Creek) Recreation
Warm Water Fishes
Fish-Passage Barrier Non-pollutant Aquatic Life Not yet addressed by a TMDL or
Primary Contact restoration plan
Recreation
Warm Water Fishes
Other flow regime Non-pollutant Aquatic Life Not yet addressed by a TMDL or
alterations Primary Contact restoration plan
Recreation
Warm Water Fishes
Physical substrate habitat Non-pollutant Aquatic Life Not yet addressed by a TMDL or
alterations Primary Contact restoration plan
Recreation

Warm Water Fishes
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Table A-1. 2010 Impaired Waterbodies, Impairment Causes, Impaired Uses, and Impairment Cause Status in the Landusky TPA

Waterbody & Waterbody ID Impairment Cause TMDL Pollutant Impaired Use(s) Impairment Cause Status
Location Description Category
SWIFT GULCH CREEK, | MT401002_010 Aluminum Metals Aquatic Life, Addressed by Aluminum TMDL
headwaters to mouth Cold Water Fishes
(South Big Horn Arsenic Metals Drinking Water Addressed by Arsenic TMDL
Creek) Cadmium Metals Aquatic Life, Addressed by Cadmium TMDL
Cold Water Fishes
Drinking Water
Copper Metals Aquatic Life, Addressed by Copper TMDL
Cold Water Fishes
Cyanide Metals Aquatic Life, Addressed by Cyanide TMDL
Cold Water Fishes
Iron Metals Aquatic Life, Addressed by Iron TMDL
Cold Water Fishes
Lead Metals Aquatic Life, Not impaired based on updated
Cold Water Fishes assessment
Nickel Metals Aquatic Life, Addressed by Nickel TMDL
Cold Water Fishes
Drinking Water
Selenium Metals Aquatic Life, Not impaired based on updated
Cold Water Fishes assessment
Thallium Metals Drinking Water Addressed by Thallium TMDL
Zinc Metals Aquatic Life, Addressed by TMDL
Cold Water Fishes
Drinking Water
pH pH/Acidity/Caust | Aquatic Life, Addressed by Cadmium TMDL
ic Conditions Cold Water Fishes
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Alder Gulch Z-16 Lower Alder Gulch 5/3/1990 65 3514 6.9 123 56 - 10 <1 <5 <20 60 5300 <1 <30 20 <5 120.00 348
Alder Gulch Z-16 Lower Alder Gulch 5/15/1990 126 884 6.8 206 - - -- - -- -- -- - - -- -- -- -- --
Alder Gulch Z-16 Lower Alder Gulch 5/29/1990 154 675 7.1 222 116 - <5 7.00 11 <20 70 690 <1 50 10 <5 140.00 29
Alder Gulch Z-16 Lower Alder Gulch 6/13/1990 238 296 7 370 -- -- -- - -- -- -- - - -- -- - -- --
Alder Gulch Z-16 Lower Alder Gulch 6/27/1990 330 120 6.8 486 - - - -- 15 - - -- -- - - -- - -
Alder Gulch Z-16 Lower Alder Gulch 6/27/1990 329 120 7.1 480 - - - -- - - - -- -- - - -- - -
Alder Gulch Z-16 Lower Alder Gulch 7/18/1990 490 5 8.1 713 - - -- - -- -- -- - - -- -- -- -- --
Alder Gulch Z-16 Lower Alder Gulch 7/31/1990 469 13 7.5 696 392 - <5 2.00 11 <20 20 280 <1 <30 <10 <5 80.00 13
Alder Gulch Z-16 Lower Alder Gulch 5/14/1991 168 170 6.9 220 144 -- <5 7.00 9 <20 100 280 <0.2 90 <2 <5 240.00 21
Alder Gulch Z-16 Lower Alder Gulch 6/11/1991 244 182 5.3 352 213 - - - 13 - - - - - - - - -
Alder Gulch Z-16 Lower Alder Gulch 7/23/1991 593 46 4.5 1030 575 - - -- 5 - - -- -- - - -- - -
Alder Gulch Z-16 Lower Alder Gulch 5/17/1994 121 25 7.4 189 65 - <5 <1 <5 <10 <10 270 <1 <10 20 <5 90.00 98
Alder Gulch Z-16 Lower Alder Gulch 5/30/1996 80 135 6.6 114 34 300 8 0.20 <5 <1 7 820 <0.6 <20 <3 <1 20.00 21
Alder Gulch Z-2 Alder Gulch Below Carter 5/3/1990 29 4237 6.9 45 20 - <5 <1 <5 <20 20 <30 <1 <30 10 <5 50.00 22
Alder Gulch Z-2 Alder Gulch Below Carter 5/15/1990 63 0 6.7 125 - - - -- - - - 980 -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 5/29/1990 69 1346 6.8 123 59 - <5 5.00 <5 <20 50 - <1 30 <10 <5 140.00 35
Alder Gulch Z-2 Alder Gulch Below Carter 6/13/1990 162 291.7 4.7 290 - - - -- - - - 490 -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 6/27/1990 240 94 4.7 412 - - - -- 5 - - -- -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 7/18/1990 425 37 4.3 768 - - - - - - - - - -- -- - -- --
Alder Gulch Z-2 Alder Gulch Below Carter 7/31/1990 437 31 4.3 903 - - <5 90.00 <5 <20 570 -- <1 550 <10 <5 1860.00 | 20
Alder Gulch Z-2 Alder Gulch Below Carter 8/22/1990 462 45 4.6 882 - - - -- - - - <30 -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 10/10/1990 | 501 15 4.7 825 - - 9 79.00 <5 <20 560 -- <1 530 <10 <5 1710.00 | 73
Alder Gulch Z-2 Alder Gulch Below Carter 10/31/1990 | 498 15 4.6 821 - - - -- - - - 100 -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 12/11/1990 | 375 11.2 5.4 564 - - - -- - - - -- -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 1/10/1991 918 3 6.5 1390 - - -- -- -- -- -- -- -- -- -- -- -- --
Alder Gulch Z-2 Alder Gulch Below Carter 3/20/1991 307 0 6.9 456 280 - <5 20.00 <5 <20 10 - <1 130 20 <5 370.00 6
Alder Gulch Z-2 Alder Gulch Below Carter 5/14/1991 68 1640.3 5.9 127 64 - <5 7.00 <5 <20 70 <30 <2 40 <2 <5 160.00 33
Alder Gulch Z-2 Alder Gulch Below Carter 6/11/1991 126 798.92 4.4 282 176 - - -- <5 - - 310 -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 7/23/1991 515 62.84 3.8 1280 849 - - -- <5 - - -- -- - 20 -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 9/4/1991 917 17.06 4 2160 1420 - - -- <5 - - -- -- - - -- - -
Alder Gulch Z-2 Alder Gulch Below Carter 10/16/1991 | 533 22.4 4.2 1400 902 - <5 172.00 | <5 <20 2010 -- <1 990 <10 <5 3650.00 | 18
Alder Gulch Z-2 Alder Gulch Below Carter 5/28/1992 368 14.81 7.5 571 345 - <5 12.00 <5 <10 90 60 <1 70 <10 <5 140.00 5
Alder Gulch Z-2 Alder Gulch Below Carter 10/14/1992 | 233 83.9 7.5 335 197 - <5 15.00 <5 <10 30 140 <1 90 <10 184 340.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 5/11/1993 47 224.42 7.2 71 30 - <5 1.00 <5 <10 <10 <30 <1 <10 <10 <5 30.00 7
Alder Gulch Z-2 Alder Gulch Below Carter 10/14/1993 | 162 64.99 7.3 237 110 - <5 3.00 <5 <10 <10 750 <1 30 <10 <5 90.00 4
Alder Gulch Z-2 Alder Gulch Below Carter 5/17/1994 73 242.4 7 122 43 - <5 <1 <5 <10 <10 <30 <1 <10 10 <5 20.00 7
Alder Gulch Z-2 Alder Gulch Below Carter 5/17/1994 74 242.4 7 124 43 - <5 <1 <5 <10 <10 290 <1 <10 <10 <5 40.00 5
Alder Gulch Z-2 Alder Gulch Below Carter 10/26/1994 | 225 26.9 7.7 330 169 - <5 <1 <5 <10 <10 250 <1 <10 <10 <5 20.00 1
Alder Gulch Z-2 Alder Gulch Below Carter 5/11/1995 36 0 6.8 61 22 - 5 <1 <5 <10 <10 <30 <1 <10 <10 <5 30.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 10/17/1995 | 120 67.3 7.55 | 179 105 210 <3 0.55 <5 <10 3 1440 <1 15 <3 3 30.00 5.5
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Alder Gulch Z-2 Alder Gulch Below Carter 5/30/1996 42 1369 6.6 80 21 400 <3 0.20 5 <1 6 70 <0.6 <20 <3 <1 10.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 10/25/1996 | 194 22.66 7.36 | 288 152 180 <3 1.93 <5 <1 8 870 <0.6 <20 <3 <1 87.33 7
Alder Gulch Z-2 Alder Gulch Below Carter 10/25/1996 | 194 22.67 7.5 293 158 100 <3 1.60 <4 <1 6 30 <0.6 30 <3 2 90.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 4/14/1997 81 213.19 7.4 127 50 200 3 <1 <5 - 3 <10 -- <20 <3 <1 20.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 5/12/1997 62 126.17 | 7.4 110 39 100 <3 <1 <5 - 3 710 - <20 <3 <1 20.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 6/17/1997 59 330.34 | 7.84 | 117 40 170 4 <1 <5 - 34 110 - <20 <3 <1 20.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 6/17/1997 60 330.34 7.83 | 115 40 180 4 <1 <5 - 31 260 -- <20 <3 <1 20.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 8/11/1997 139 27.83 7.8 239 108 <100 5 <1 <5 - <1 220 -- <20 <3 <1 20.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 10/23/1997 | -- - -- -- - <100 5 <1 <5 - <1 <10 -- 20 <3 <1 - 10
Alder Gulch Z-2 Alder Gulch Below Carter 4/28/1998 265 - -- 312 104 110 107 <1 <5 - 2 <10 -- <20 <3 1 90.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 6/3/1998 95 -- -- 136 56 <100 4 <1 <5 - 35 1820 -- <20 8 <1 10.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 8/20/1998 500 -- - 763 482 120 <3 1.00 <5 -- 1 180 - <20 <3 <1 30.00 10
Alder Gulch Z-2 Alder Gulch Below Carter 10/30/1998 | 190 - - 295 144 <100 5 <1 <5 - 3 <10 - <20 <3 <1 10.00 10
Alder Gulch Z-8 Below Alder Spur 5/3/1990 54 4071 7.2 -- - - 10 2.00 <5 <20 - 5640 <1 <30 30 <5 140.00 460
Alder Gulch Z-8 Below Alder Spur 5/3/1990 52 4071 7 115 34 - 13 3.00 <5 20 - 5460 <1 <30 30 <5 130.00 430
Alder Gulch Z-8 Below Alder Spur 5/15/1990 180 852.8 6.8 261 - - - -- - - - -- -- - - -- - -
Alder Gulch Z-8 Below Alder Spur 5/29/1990 122 1571 6.9 190 92 - <5 6.00 8 <20 - 490 <1 50 <10 <5 140.00 27
Alder Gulch Z-8 Below Alder Spur 6/13/1990 216 417.4 6.7 339 - - - -- - - - -- -- - - -- - -
Alder Gulch Z-8 Below Alder Spur 6/27/1990 321 129 6.7 447 - - - -- 12 - - -- -- - - -- - -
Alder Gulch Z-8 Below Alder Spur 7/18/1990 480 28 7.1 703 -- -- -- - -- -- -- - - -- -- -- -- --
Alder Gulch Z-8 Below Alder Spur 7/31/1990 438 28 6.6 648 392 - <5 27.00 9 <20 - 80 <1 190 <10 <5 810.00 8
Alder Gulch Z-8 Below Alder Spur 8/22/1990 422 -- 6.5 630 -- -- -- - -- -- -- - - -- 0 -- -- --
Alder Gulch Z-8 Below Alder Spur 12/11/1990 | 335 0.36 7.1 481 - - - -- - - - -- -- - - -- - -
Alder Gulch Z-8 Below Alder Spur 3/20/1991 294 10 7.3 404 236 - <5 <1 <5 <20 <10 120 <1 <30 <10 <5 50.00 8
Alder Gulch Z-8 Below Alder Spur 5/14/1991 154 1826.74 | 6.5 183 136 - <5 8.00 8 <20 120 290 0.2 80 <2 <5 250.00 35
Alder Gulch Z-8 Below Alder Spur 6/11/1991 222 929.08 4.7 364 218 - - -- 11 - - -- -- - - -- - -
Alder Gulch Z-8 Below Alder Spur 7/23/1991 564 62.84 4.4 1110 617 - - -- 8 - - -- -- - - -- - -
Alder Gulch Z-8 Below Alder Spur 9/4/1991 768 3.14 4.3 1370 904 - - -- <5 - - -- -- - 0 -- - -
Alder Gulch Z-8 Below Alder Spur 10/16/1991 | 454 234 4.5 877 519 - <5 109.00 | <5 <20 630 2900 <1 640 <10 <5 3140.00 | 68
Alder Gulch Z-8 Below Alder Spur 5/28/1992 277 0.6 6.6 416 262 - <5 <1 <5 <10 <10 230 <1 <30 <10 <5 60.00 1
Alder Gulch Z-8 Below Alder Spur 10/14/1992 275 22.4 8 368 192 - <5 <1 <5 <10 <10 <30 <1 <30 <10 <5 150.00 3
Alder Gulch Z-8 Below Alder Spur 5/11/1993 71 157.09 5.8 94 38 - <5 <1 <5 <10 <10 260 <1 <10 20 <5 20.00 5
Alder Gulch Z-8 Below Alder Spur 10/14/1993 | 203 75.63 7.6 256 128 -- <5 2.00 <5 <10 <10 <30 <1 10 20 <5 60.00

Alder Gulch Z-8 Below Alder Spur 5/17/1994 90 212 7.2 129 48 - <5 <1 <5 <10 <10 240 <1 <10 10 <5 10.00 10
Alder Gulch Z-8 Below Alder Spur 8/2/1994 207 15.4 8.05 | 310.5 134 - 6 <1 <5 <10 <10 <30 <0.2 <10 <10 <5 <10 2.5
Alder Gulch Z-8 Below Alder Spur 10/27/1994 | 238 26.9 7.8 290.5 151 - <5 <1 <5 <10 <10 64 <0.5 <10 <10 <5 25.50 1
Alder Gulch Z-8 Below Alder Spur 1/31/1995 323 60 7.8 461 205 <100 <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 30.00 1
Alder Gulch Z-8 Below Alder Spur 1/31/1995 316 60 7.8 468 216 <100 <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 30.00 1
Alder Gulch Z-8 Below Alder Spur 5/11/1995 50 605.9 7.2 84.5 27 - <5 <1 <5 <10 <10 1360 <1 <10 10 <5 105.00 14
Alder Gulch Z-8 Below Alder Spur 8/3/1995 193 25 7.6 270 117 <100 2 0.20 <5 <10 2 10 <1 <10 <20 <5 40.00 10
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Alder Gulch Z-8 Below Alder Spur 10/17/1995 | 154 80.1 7.4 218 90 <100 <3 0.20 <5 <10 2 20 <1 <10 <3 <5 10.00 10
Alder Gulch Z-8 Below Alder Spur 5/30/1996 60 1351 7.2 82 28 500 4 0.20 <5 <1 7 930 <0.6 <20 <3 <1 30.00 10
Alder Gulch Z-8 Below Alder Spur 8/12/1996 225 4.8 7.1 305 149 <100 3 0.20 <5 <1 4 100 <0.6 <20 <3 <1 20.00 10
Alder Gulch Z-8 Below Alder Spur 10/24/1996 | 233 31.64 7.6 324 170 <100 <3 0.17 <5 <1 <1 <20 <0.6 <20 <3 <1 25.00 7
Alder Gulch Z-8 Below Alder Spur 10/24/1996 | 243 31.64 7.5 332 172 <100 <3 0.10 <5 <1 <1 <10 <0.6 <20 <3 <1 40.00 10
Alder Gulch Z-8 Below Alder Spur 2/11/1997 298 10 7.7 391 182 <100 <3 0.10 <5 2 1 <10 <0.6 <20 <3 <1 30.00 10
Alder Gulch Z-8 Below Alder Spur 2/11/1997 282 10 7.7 386 180 <100 <3 0.20 <5 <1 2 10 <0.6 <20 <3 <1 20.00 10
Alder Gulch Z-8 Below Alder Spur 4/14/1997 136 22329 | 7.7 180 72 300 <3 <0.1 <5 - <1 150 <0.6 <20 <3 <1 30.00 10
Alder Gulch Z-8 Below Alder Spur 5/12/1997 89 220.37 7.5 150 52 <100 <3 <0.1 <5 - 2 50 -- <20 <3 <1 20.00 10
Alder Gulch Z-8 Below Alder Spur 6/17/1997 91 453.76 | 7.83 | 151 53 <100 <3 <0.1 <5 - 17 270 -- <20 4 <1 20.00 10
Alder Gulch Z-8 Below Alder Spur 8/11/1997 168 46.22 7.75 | 271 113 <100 <3 0.10 <5 - <1 <10 -- <20 <3 <1 10.00 10
Alder Gulch Z-8 Below Alder Spur 9/12/1997 - - - - - - - - <5 - - - - -- -- - -- --
Alder Gulch Z-8 Below Alder Spur 10/23/1997 | -- - -- -- - <100 <3 <0.1 <5 - - <10 -- 20 <3 <1 - 10
Alder Gulch Z-8 Below Alder Spur 10/23/1997 | -- -- -- -- - <100 <3 <0.1 <5 -- <1 <10 - 20 <3 <1 -- 10
Alder Gulch Z-8 Below Alder Spur 12/1/1997 -- -- - - -- -- -- - <5 -- -- - - -- <3 -- -- --
Alder Gulch Z-8 Below Alder Spur 4/28/1998 128 -- -- 159 65 <100 3 <0.1 <5 - 2 150 -- <20 <3 <1 <10 10
Alder Gulch Z-8 Below Alder Spur 6/3/1998 130 - - 165 65 <100 <3 <0.1 <5 - 3 20 -- <20 <3 <1 20.00 10
Alder Gulch Z-8 Below Alder Spur 6/16/1998 164 - - 207 83 <100 <3 0.20 <5 - 1 10 -- <20 <3 <1 <10 10
Alder Gulch Z-8 Below Alder Spur 8/20/1998 158 - - 237 98 <100 <3 <0.1 <5 -- 2 <10 - <20 <3 <1 <10 10
Alder Gulch Z-8 Below Alder Spur 10/30/1998 | 213 - - 323 143 <100 <3 <0.1 <5 - 2 <10 - <20 <3 <1 <10 10
Beaver Creek Z-31 Upper Beaver Creek 5/15/1990 83 125 7.3 111 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Beaver Creek Z-31 Upper Beaver Creek 5/29/1990 82 243 8 88 6 - <5 2 <5 <20 <10 320 <1 <30 20 <5 10 2
Beaver Creek Z-31 Upper Beaver Creek 5/29/1990 81 243 8.1 89 - <5 3 <5 <20 <10 320 <1 <30 - <5 10 -
Beaver Creek Z-31 Upper Beaver Creek 6/14/1990 97 34 8 120 - - -- -- -- -- <10 -- -- -- -- -- -- --
Beaver Creek Z-31 Upper Beaver Creek 6/14/1990 95 34 8 124 - - - - - - <10 - - - - - - -
Beaver Creek Z-31 Upper Beaver Creek 6/26/1990 113 28 7.5 151 - - - - <5 - <10 - - - - - - -
Beaver Creek Z-31 Upper Beaver Creek 7/18/1990 124 1.5 7.3 135 - - - - - - <10 - - - - - - -
Beaver Creek Z-31 Upper Beaver Creek 5/15/1991 69 315 7.8 65 7 - <5 <0.1 <5 <20 <1 110 <0.2 <30 <2 <5 <10 6
Beaver Creek Z-31 Upper Beaver Creek 6/12/1991 89 121.18 8 121 6 - - - <5 - <1 - - - - - - -
Beaver Creek Z-31 Upper Beaver Creek 7/24/1991 110 9.43 8 106 7 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 70 1
Beaver Creek Z-31 Upper Beaver Creek 5/11/1993 93 34.6 7.3 130 6 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 <10 2
Beaver Creek Z-31 Upper Beaver Creek 10/13/1993 | 123 4.49 7.8 158 8 - - -- <5 - <10 -- -- - - -- - 8
Beaver Creek Z-31 Upper Beaver Creek 5/18/1994 105 54.8 8 128 5 - <5 <1 <5 <10 <10 50 <1 <10 20 <5 30 2
Beaver Creek Z-31 Upper Beaver Creek 5/15/1995 82 80.6 7.7 135 5 - <5 <1 <5 <10 10.5 265 <1 12 <10 <5 16.5 5.95
Beaver Creek Z-31 Upper Beaver Creek 8/3/1995 114 35 7.7 140 16 <100 <1 <1 <5 <10 <1 15 <1 <10 <2 <5 20 10
Beaver Creek Z-31 Upper Beaver Creek 5/28/1996 80 208.4 7.2 115 4 <100 <3 <0.1 <5 <1 2 200 <0.6 <20 <3 <1 30 10
Beaver Creek Z-31 Upper Beaver Creek 5/14/1997 105 17 7.6 125 5 <100 <3 <0.1 <5 - <1 20 -- <20 <3 <1 <20 10
Beaver Creek Z-31 Upper Beaver Creek 6/16/1997 76 80.79 7.91 101 5 <100 <3 <0.1 <5 - <1 20 - <20 <3 <1 <10 10
Beaver Creek Z-31 Upper Beaver Creek 8/12/1997 115 0.59 7.55 | 137 6 <100 <3 <0.1 <5 - <1 10 -- <20 <3 <1 30 10
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zntrm TSS

Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 5/18/1994 108 228.9 8.1 122 10 - <5 <1 <5 <10 <10 60 <1 <10 20 <5 30 2
House

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 8/2/1994 171 0 8.2 243 20 - <5 <1 <5 <10 <10 30 <1 <10 <10 <5 <10 8
House

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 10/26/1994 | 169 170.5 8 204 24 - -- - <5 -- <10 - - -- -- -- -- --
House

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 5/15/1995 82 610.4 7.9 135 6 - <5 <1 <5 <10 <10 500 <1 <10 <10 <5 20 10
House

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 10/18/1995 | 166 27.8 7.5 215 18 - - -- <5 - <10 -- -- - - -- - -
House

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 5/30/1996 86 1050.26 | 7.4 110 7 100 <5 <0.1 <5 <1 2 300 <0.6 20 <3 <1 20 10
House

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 10/22/1996 | 171 36.8 7.6 210 21 - - - <5 - - - - - - -- - -
House

Beaver Creek Z-39 Beaver Creek Below Whitcomb | 7/30/1997 - - - 122 10 - 3 <0.1 - <1 - -- - 20 <3 <1 - -
House

Beaver Creek M41BEVRCO3 | Beaver Creek 1 mile of 6/30/2005 204 - - - 11 -- 3 < .08 - <1 1 50 <0.6 <10 <.5 - 1000 1
Reservation line

Big Horn Creek L-48 Reservation Boundary 4/1/2003 430 - 7.4 653 395 - 0 0.1 0 - 0 10 0 0 1 20.0 -

Big Horn Creek L-48 Reservation Boundary 4/23/2003 219 - 7.6 361 200 - 0 0 0 - 0 10 0 0 0 10.0 -

Big Horn Creek | L-48 Reservation Boundary 5/22/2003 202 - 7.5 339 177 - 0 0.7 0 -- 1 20 0 0 0 10.0 0

Big Horn Creek L-48 Reservation Boundary 6/27/2003 392 - 7.6 621 349 - 0 0 0 - 0 810 - 0 0 0 30.0 17

Big Horn Creek L-48 Reservation Boundary 5/26/2004 86 - 6.9 162 63 - 33 0.8 0 - 4 14200 | -- 0 0 0 100.0 42

Big Horn Creek L-48 Reservation Boundary 6/16/2004 149 - 7.5 233 117 - - 0.9 0 - 3 920 - 0 0 0 80.0

Big Horn Creek L-48 Reservation Boundary 7/14/2004 372 - 7.4 582 342 - 0 0.2 0 - 2 370 - 0 0 1 130.0

Big Horn Creek L-48 Reservation Boundary 5/9/2005 227 - 7.4 378 213 - 0 0.9 0 - 3 1570 - 30 0 0 290.0 -

Big Horn Creek L-48 Reservation Boundary 5/20/2005 304 - 7.4 422 251 - 0 0.7 0 - 0 230 20 5 0 250.0 -

Big Horn Creek L-48 Reservation Boundary 6/24/2005 202 - 7.8 298 143 - 0 0.4 0 - 1 130 0 0 1 90.0 -

Big Horn Creek L-48 Reservation Boundary 7/21/2005 386 - 7.8 594 348 - 0 0.2 0 - 0 30 -- 0 0 80.0 -

Big Horn Creek L-48 Reservation Boundary 4/11/2006 137 - 7.4 235 122 - 3 1.1 0 -- 3 1600 24 0 1 227.0 --

Big Horn Creek L-48 Reservation Boundary 6/30/2006 318 - 7.7 489 286 - 1 0.8 0 - 1 110 32 0 1 323.0 -

Big Horn Creek L-48 Reservation Boundary 11/8/2006 434 - 7.4 -- 405 - 0 1.6 0 - 3 520 -- 63 - 0 818.0 -

Big Horn Creek | L-48 Reservation Boundary 3/27/2007 577 -- 7.1 -- 601 -- 0 2.1 0 -- 1 0 -- 124 -- 0 1610.0 --

Big Horn Creek L-48 Reservation Boundary 4/23/2007 88 - 7.1 -- 69 - 8 0.8 0 - 5 4960 -- 22 - 0 214.0 -

Big Horn Creek L-48 Reservation Boundary 5/30/2007 78 - 7.4 - 48 - 5 1 0 - 6 3000 - 12 - 0 81.0 -

Big Horn Creek L-48 Reservation Boundary 6/26/2007 224 - 7.5 -- 172 - 3 0.5 - - 1 2110 -- 32 - 0 276.0 -

Big Horn Creek L-48 Reservation Boundary 10/11/2007 759 - 6.8 - 812 - 0 2.9 - - 3 230 - 151 - 1 2170.0 -

Big Horn Creek L-48 Reservation Boundary 5/13/2008 289 - 6 - 305 - 3 2.9 - - 5 3300 - 140 - 0 1390.0 18

Big Horn Creek L-48 Reservation Boundary 6/3/2008 186 - 6.7 -- 153 - 4 0.9 - - 2 2920 -- 41 - 0 392.0 -

Big Horn Creek L-48 Reservation Boundary 7/30/2008 554 - 7.6 - 567 - 0 0.6 - - 2 90 - 35 - 0 348.0 -

Big Horn Creek L-48 Reservation Boundary 8/11/2008 686 - 7.4 -- 640 - 0 0.9 - - 0 0 -- 41 - 0 580.0 -

Big Horn Creek L-48 Reservation Boundary 9/18/2008 846 - 7.2 - 877 - 0 3.3 - - 0 110 - 183 - 0 2450.0 -

Big Horn Creek L-48 Reservation Boundary 10/29/2008 | 979 - 7.3 -- 990 - p 1.8 - - p 190 -- 92 - 0 1400.0 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Big Horn Creek L-48 Reservation Boundary 6/17/2009 385 - 7.4 - 378 - 0 0.7 - - 3 420 - 49 - 0 507.0 -

Big Horn Creek | L-48 Reservation Boundary 7/29/2009 794 -- 7.5 -- 772 -- 0 0.9 -- -- 2 60 -- 46 -- 0 628.0 --

Big Horn Creek L-48 Reservation Boundary 8/31/2009 863 - 7.5 - 890 - 0 1 - - 0 390 - 55 - 0 698.0 -

Big Horn Creek | L-48 Reservation Boundary 9/28/2009 1220 -- 7.4 -- 1150 -- 2 1.5 -- -- 5 970 -- 75 -- 0 1040.0 --

Big Horn Creek L-48 Reservation Boundary 10/31/2009 908 - 6.2 - 968 - 0 3.7 - - 4 20 - 235 - 0 3210.0 -

Big Horn Creek L-48 A Below Swift Gulch Between L- 4/1/2003 401 - 7.3 630 390 - 0 0.1 0 - 0 0 0 0 0 1 60.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 4/23/2003 211 - 7.4 356 186 - 0 0 0 - 1 20 0 0 - 0 20.0 -
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 5/22/2003 202 - -- 353 179 - 0 0.4 0 - 1 50 0 0 - 0 20.0 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 6/27/2003 411 - 7 654 393 - 0 0.2 0 - 0 40 0 0 - 0 30.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 7/18/2003 574 - 6.9 1030 603 - 0 0.7 0 - 2 190 -- 0 -- 0 50.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 8/14/2003 803 - 7.1 1360 883 - 4 0.2 0 - 5 1090 -- 0 0 1 80.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 9/10/2003 887 - 7 1500 939 - 0 0.2 0 -- 6 150 -- 0 -- 0 80.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 10/18/2003 | 889 - 6.8 1390 944 - 0 0.3 0 -- 2 60 0 0 -- 0 100.0 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 11/25/2003 | 825 - 7.3 1220 807 - 0 0.1 0 - 2 40 0 0 - 0 150.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 4/21/2004 296 - 7.3 500 327 - 0 0 0 - 1 50 0 0 -- 1 150.0 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 5/26/2004 85 - 7 177 67 - 42 0.8 0 - 6 18300 | -- 0 4 0 130.0 61
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 6/16/2004 143 - 7.4 235 118 - 0 1.1 0 - 3 1100 -- 0 0 0 100.0 24
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 7/14/2004 359 - 7.7 540 317 - 0 0.2 0 - 2 80 -- 20 0 0 70.0 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 8/18/2004 716 - 7 1160 744 - 0 0.4 0 - 3 400 -- 0 0 0 220.0 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 10/25/2004 | 776 - 7.2 1300 819 - 0 0.6 0 - 0 70 0 30 0 0 420.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 11/19/2004 | 880 - 7.1 1240 784 - 0 0.8 0 -- 2 120 0 50 0 0 890.0 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 12/1/2004 920 - 6.8 1320 865 - 0 0.8 0 - 1 20 0 50 0 0 700.0 0
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 3/10/2005 967 - 7.1 1270 854 - 0 2 0 - 2 20 - 140 0 1 1950.0 -
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 5/9/2005 215 - 7.1 1470 979 - 0 1 0 - 2 840 0 30 0 1 340.0 --
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 5/20/2005 263 - 7.2 374 208 - 0 0.9 0 - 6 460 0 30 0 1 320.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 6/24/2005 205 - 7.4 415 246 - 0 0.4 0 - 2 500 -- 0 - 0 130.0 -
48 and L-49
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Big Horn Creek | L-48 A Below Swift Gulch Between L- 7/21/2005 425 - 7.3 298 147 - 0 0.4 0 - 3 0 0 0 0 1 190.0 --
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 8/19/2005 794 - 7.2 1160 689 - 0 0.6 0 - 1 10 0 0 - 0 300.0 -
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 9/20/2005 928 -- 7.3 1450 921 -- 0 0.7 0 -- 4 30 -- 30 -- 0 570.0 --
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 10/27/2005 | 915 - 6.9 1310 842 - 0 1.5 0 - 8 110 0 60 - 0 790.0 -
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 11/20/2005 | 880 - 7.2 1350 869 - 0 1.6 0 - 7 60 0 90 -- 0 1030.0 --
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 4/11/2006 129 - 7.3 231 118 - 3 1.1 0 - 1 1960 0 24 -- 1 249.0 --
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 6/30/2006 336 - 7.3 521 305 - 0 1.3 0 - 1 80 0 41 - 0 449.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 8/24/2006 1050 - 7 1600 1080 - 0 2.1 0 - 2 80 -- 87 - 1 1350.0 -
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 9/30/2006 553 - 6.7 883 544 10 0 1.5 0 - 2 30 -- 58 -- 0 838.0 --
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 11/8/2006 443 - 6.9 -- 406 - 0 2.5 0 - 3 50 -- 100 - 2 1200.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 3/27/2007 566 - 6.5 -- 576 - 0 3.2 0 - 1 0 -- 165 - 0 2030.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 4/23/2007 83 - 7 -- 66 - 8 0.7 0 - 5 5470 -- 22 0 0 204.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 5/30/2007 75 - 7.4 -- 49 - 4 1 0 - 4 3130 -- 12 0 0 81.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 6/26/2007 228 - 7.1 -- 179 - 4 0.6 - - 1 2690 -- 38 0 0 344.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 9/18/2007 1040 - 6.4 -- 1100 - 0 5 - - 1 30 -- 228 0 0 2950.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 10/11/2007 | 770 - 6 -- 820 - 0 4.8 - - 4 860 -- 222 0 1 3040.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 11/26/2007 | 1000 - 4.2 -- 1060 - 0 8.2 - - 0 20 -- 392 - 0 4930.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 5/13/2008 321 - 5.8 -- 288 - 3 3 - - 6 4010 -- 140 0 0 1360.0 15
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 6/3/2008 185 - 6.5 -- 157 - 10 1.2 - - 4 7120 -- 45 0 0 488.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 7/30/2008 642 - 6.7 -- 688 - 7 1.1 - - 0 0 -- 50 0 0 621.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 8/6/2008 730 - 6.6 -- 709 60 0 1 - - 0 25 -- 63 0 0 799.5 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 8/7/2008 743 - 6.6 -- 715 65 0 1.35 - - 0 10 -- 63.5 0 0 827.5 0
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 9/18/2008 939 - 5.9 -- 984 - 0 8.8 - - 2 80 -- 446 0 0 5480.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 10/29/2008 | 1020 - 6.3 -- 970 - - 1.8 - - 2 0 -- 107 0 1 1190.0 -
48 and L-49
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Big Horn Creek L-48 A Below Swift Gulch Between L- 11/23/2008 | 828 - 6 -- 873 - 0 5.4 - - 1 70 -- 278 0 0 3640.0 -
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 6/17/2009 403 -- 6.8 -- 398 -- 0 0.8 -- -- 2 490 -- 50 0 0 509.0 --
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 7/29/2009 914 -- 6.6 -- 902 -- 0 0.9 -- -- 2 20 -- 45 0 0 588.0 --
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 8/31/2009 946 -- 6.6 -- 890 -- 0 1.1 -- -- 3 20 -- 55 -- 1 688.0 --
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 9/28/2009 1380 - 6.5 -- 1360 - 0 1.4 - - 0 40 -- 65 0 1 927.0 -
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 10/31/2009 | 826 - 6.8 -- 892 - 1 2.6 - - 5 680 -- 167 0 0 2340.0 --
48 and L-49

Big Horn Creek | L-48 A Below Swift Gulch Between L- 4/27/2010 337 -- -- -- -- -- 3 4.6 -- -- 10 4400 -- 270 -- 0 2590.0 --
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 5/27/2010 70 - -- -- - - 4 0.4 - - 4 3130 -- 15 - 0 128.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 6/16/2010 377 - -- -- - - 2 0.4 - - 0 320 -- 21 - 0 164.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 7/27/2010 565 - -- -- - - 0 0.4 - - 2 10 -- 29 - 0 269.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 8/16/2010 929 - -- -- - - 0 0.8 - - 0 20 -- 33 - 0 428.0 -
48 and L-49

Big Horn Creek L-48 A Below Swift Gulch Between L- 11/28/2010 | 1020 - -- -- - - 0 7.6 - - 7 0 -- 427 - 2 6210.0 -
48 and L-49

King Creek 503 King Creek Cumberland Dam 5/15/2000 326 - 8.01 | -- - - <3 0.1 <5 -- 9 -- -- - 34 - <10 10
Pond Inlet

King Creek 503 King Creek Cumberland Dam 6/4/2001 221 -- 7.94 | -- 136 -- 10 0.2 <5 -- 30 -- -- -- 3 -- 40.0 208
Pond Inlet

King Creek 503 King Creek Cumberland Dam 6/10/2002 360 -- 8 -- 199 -- 8 0.1 0 -- 7 -- -- -- 17 -- 20.0 92
Pond Inlet

King Creek 503 King Creek Cumberland Dam 8/8/2002 -- -- 7.8 -- 366 -- 13 0.2 0 -- 11 -- -- -- 34 -- 40.0 175
Pond Inlet

King Creek 503 King Creek Cumberland Dam 6/11/2004 345 -- -- -- 213 -- 14 0.4 0 -- 8 -- -- -- 20 -- 60.0 164
Pond Inlet

King Creek 503 King Creek Cumberland Dam 6/13/2005 284 - 7.9 -- 159 - 5 0.2 0 - 4 -- -- - 6 -- 20.0 50
Pond Inlet

King Creek L-39 King Creek at Reservation 3/29/2000 457 - 8.12 702 328 - <3 <0.1 <5 - 38 80 - <20 20 14.0 <10 10
boundary

King Creek L-39 King Creek at Reservation 4/28/2000 433 - 7.93 639 317 - <3 <0.1 <5 - <1 20 - <20 10 17.0 <10 10
boundary

King Creek L-39 King Creek at Reservation 5/30/2000 415 - 7.98 | 592 291 - <3 <0.1 <5 - 19 80 -- <20 10 9.0 <10 10
boundary

King Creek L-39 King Creek at Reservation 6/28/2000 487 - 7.9 733 365 - <3 <0.1 <5 - <1 40 -- <20 10 12.0 10.0 19
boundary

King Creek L-39 King Creek at Reservation 7/25/2000 517 - 7.98 | 769 373 - <3 <0.1 <5 - <1 30 -- <20 2 5.0 10.0 10
boundary

King Creek L-39 King Creek at Reservation 10/9/2000 550 - 7.73 732 333 160 5 0.2 <5 - 21 260 - <20 3 <1 10.0 10
boundary
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

King Creek L-39 King Creek at Reservation 11/13/2000 564 - - 753 355 - <3 0.1 <5 - 6 280 - <20 3 8.0 20.0 17
boundary

King Creek L-39 King Creek at Reservation 11/13/2000 | 564 - 7.74 | 753 355 - <3 0.1 <5 - 6 280 -- <20 3 8.0 20.0 17
boundary

King Creek L-39 King Creek at Reservation 5/9/2001 421 - 7.61 | 607 285 - 4 <0.1 <5 - <1 <10 -- <20 3 <1 <10 10
boundary

King Creek L-39 King Creek at Reservation 6/7/2001 366 - 7.76 | 494 232 - <3 <0.1 <5 -- 6 120 -- <20 4 4.0 20.0 16
boundary

King Creek L-39 King Creek at Reservation 7/16/2001 503 - 7.62 710 326 - <3 0.1 <5 - 1 30 - <20 - - 10.0 12
boundary

King Creek L-39 King Creek at Reservation 8/30/2001 419 - 7.45 778 356 - 5 0.7 <5 - 15 460 - <20 - <1 20.0 11
boundary

King Creek L-39 King Creek at Reservation 11/7/2001 583 - 7.6 848 373 - 3 <0.1 <5 - 8 80 -- <20 - <1 20.0 10
boundary

King Creek L-39 King Creek at Reservation 5/21/2002 424 - 7.6 602 284 - 3 0 0 -- 2 0 0 0 3 4.0 0.0 0
boundary

King Creek L-39 King Creek at Reservation 6/25/2002 292 - 7.6 462 214 - 0 0 0 - - 150 -- 0 - 7.0 - 0
boundary

King Creek L-39 King Creek at Reservation 7/25/2002 519 - 7.5 791 362 - 4 0.4 0 - 2 80 0 0 3 1.0 10.0 -
boundary

King Creek L-39 King Creek at Reservation 3/18/2003 357 - 7.6 515 251 - 3 0.2 0 - 3 100 - 0 3 9.0 30.0 -
boundary

King Creek L-39 King Creek at Reservation 4/23/2003 337 - 7.3 531 235 - 3 0 0 - 3 0 0 0 3 3.0 20.0 -
boundary

King Creek L-39 King Creek at Reservation 5/22/2003 353 - 7.5 560 235 - 0 0.6 0 - 2 20 0 0 3 4.0 10.0 0
boundary

King Creek L-39 King Creek at Reservation 3/24/2004 517 - 7.3 732 399 - 4 0.1 0 -- 2 0 0 0 3 15.0 20.0 0
boundary

King Creek L-39 King Creek at Reservation 4/21/2004 443 - 7.4 596 310 - 0 0 0 - 2 0 0 0 3 8.0 10.0 0
boundary

King Creek L-39 King Creek at Reservation 5/26/2004 407 - 7.4 -- - - 4 0.2 0 - 2 60 -- 0 - 5.0 10.0 0
boundary

King Creek L-39 King Creek at Reservation 6/16/2004 336 - 7.6 521 247 - 6 0.2 0 - 4 640 -- 0 3 7.0 20.0 46
boundary

King Creek L-39 King Creek at Reservation 5/9/2005 395 - 7.4 569 256 - 0 0 0 - 2 70 - 0 - 8.0 10.0 -
boundary

King Creek L-39 King Creek at Reservation 4/11/2006 291 - 7.9 435 205 - 2 0 0 - 2 30 0 2 -- 6.0 10.0 --
boundary

King Creek L-39 King Creek at Reservation 5/31/2007 239 -- 7.7 -- -- -- 4 0 0 -- 3 740 -- 4 -- 2.0 10.0 --
boundary

King Creek L-39 King Creek at Reservation 6/26/2007 350 - 7.5 -- 203 - 4 0 - - 2 40 -- 0 - 2.0 9.0 -
boundary

King Creek L-39 King Creek at Reservation 5/13/2008 362 - 7.3 -- 223 - 3 0 - - 2 120 -- 2 - 4.0 15.0 0
boundary

King Creek L-39 King Creek at Reservation 6/26/2008 350 - 7.3 -- 229 - 5 0.8 - - 13 100 -- 1 - 3.0 17.0 -
boundary

King Creek L-39 King Creek at Reservation 7/31/2008 495 - 7.4 -- 274 - 4 0.1 - - 3 100 -- 0 - 0.0 14.0 -
boundary
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

King Creek L-39 King Creek at Reservation 8/11/2008 475 - 7 - 278 - 3 0 - - 0 100 - 0 - 0.0 11.0 -
boundary

King Creek L-39 King Creek at Reservation 6/18/2009 338 - 7.7 -- 213 - 3 0 - - 2 10 -- 0 - 3.0 8.0 -
boundary

King Creek L-39 King Creek at Reservation 7/28/2009 430 - 7.6 -- 238 - 3 0 - - 2 180 -- 0 - 2.0 7.0 -
boundary

King Creek L-39 King Creek at Reservation 3/31/2010 362 - -- -- - - 3 0 - - 2 0 - 0 - -- - -
boundary

King Creek L-39 King Creek at Reservation 4/27/2010 334 - - - - - 0 1 - - 0 30 - 4 - - - -
boundary

King Creek L-39 King Creek at Reservation 5/27/2010 207 - - - - - 8 2 - - 6 1140 - 4 - - - -
boundary

King Creek L-39 King Creek at Reservation 6/24/2010 228 - -- -- - - 2 0 - - 2 150 -- 0 - -- - -
boundary

King Creek L-39 King Creek at Reservation 7/29/2010 401 -- -- -- -- -- 5 0 -- -- 2 0 -- 2 -- -- -- --
boundary

King Creek L-5 King Creek Interception Trench | 5/16/2000 - - - - - - -- <1 -- -- -- - - -- -- - -- --
Oveflow

King Creek L-5 King Creek Interception Trench | 5/16/2000 510 - 7.49 | -- - - - -- - - - -- -- -- -- 10.0 56.0 2.8
Oveflow

King Creek L-5 King Creek Interception Trench | 5/21/2001 917 - 7.79 | 1415 826 - - -- <5 - - -- -- -- -- -- -- 10
Oveflow

King Creek L-5 King Creek Interception Trench | 5/30/2001 874.2 - -- 1403 816.5 100 - -- <5 - - -- -- -- -- -- -- 10
Oveflow

King Creek L-5 King Creek Interception Trench | 9/28/2001 - - - - - - -- - <5 -- -- - - -- -- - -- --
Oveflow

King Creek L-5 King Creek Interception Trench | 5/21/2002 960 - - 1560 908 - - 15 0 - 5 - - - - - 90.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 3/24/2004 646 - 7.5 923 537 - 0 0.4 0 - 2 120 -- 0 - 24.0 40.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 5/3/2004 1060 - 7.3 1550 940 - 0 2.9 0 - 3 0 0 60 - 38.0 180.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 5/26/2004 628 - 7.4 924 450 - 0 1.1 0 - 3 30 -- 0 - 16.0 70.0 12
Oveflow

King Creek L-5 King Creek Interception Trench | 6/16/2004 131 - 7.8 202 51 - 0 0 0 - 0 130 -- 0 -- 0.0 0.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 7/15/2004 - - - 2090 1190 - 0 -- 0 - - 30 -- 70 -- 60.0 -- 18
Oveflow

King Creek L-5 King Creek Interception Trench | 9/30/2004 1160 -- 7.4 1820 1030 -- 0 3.1 0 -- 4 0 0 50 3 46.0 190.0 13
Oveflow

King Creek L-5 King Creek Interception Trench | 10/30/2004 | 1190 - 7.8 1660 1030 - 0 2.6 0 - 3 10 -- 40 - 39.0 160.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 11/19/2004 | 1170 -- 7.8 1680 995 -- 0 2.3 0 -- 4 0 0 40 -- 39.0 210.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 1/27/2005 1160 - 7.5 1450 1000 - 0 1.3 0 - 4 60 -- 20 3 46.0 80.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 3/10/2005 1010 - 8 1540 891 - 0 1.4 0 - 2 0 0 20 - 41.0 80.0 -
Oveflow
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

King Creek L-5 King Creek Interception Trench | 4/29/2005 1160 - 7.7 1700 979 - 0 1.8 0 - 2 0 0 30 3 43.0 90.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 5/20/2005 1090 - 7.5 1540 846 - 0 1.8 0 - 2 20 0 30 - 41.0 100.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 6/24/2005 1300 - 6.9 2020 1180 - 0 5.2 0 - 8 0 0 80 8 51.0 330.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 7/21/2005 1340 - 7.2 1950 1150 - 0 4.3 0 - 25 50 -- 70 10 45.0 240.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 8/19/2005 1280 - 7.5 1850 1040 - 0 4.2 0 - 5 10 0 60 10 46.0 240.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 4/11/2006 1070 - 7.3 1590 998 - 1 7.4 0 - 5 30 0 103 10 25.0 495.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 6/30/2006 1200 - 7 1820 - - 2 3.6 0 - 5 0 0 54 10 42.0 228.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 8/24/2006 1170 -- 7.5 1740 1050 -- 1 4.4 0 -- 5 30 -- 64 3 40.0 259.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 11/8/2006 1120 - 7.5 - 943 - 1 3 0 - 4 0 - 47 3 33.0 176.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 3/27/2007 883 -- 7.6 -- 745 -- 0 13 0 -- 3 0 -- 24 -- 25.0 81.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 4/23/2007 724 - 7.2 -- 594 - 1 1.8 0 - 3 0 -- 27 3 17.0 106.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 11/27/2007 | 983 - 7.5 -- 913 - 2 2.7 - - 4 0 -- 41 3 32.0 198.0 -
Oveflow

King Creek L-5 King Creek Interception Trench | 5/13/2008 890 - 7.2 -- 712 - 9 1.7 - - 2 40 -- 24 0 22.0 100.0 0
Oveflow

King Creek L-5 King Creek Interception Trench | 6/9/2008 688 - 6.7 - - - 2 23 - - 7 130 -- 34 1 15.0 144.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 7/30/2008 1140 -- 6.8 -- 1050 -- 11 5.8 -- -- 33 1050 -- 90 -- 38.0 684.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 8/18/2008 1080 -- 6.8 -- 979 -- -- 5.1 -- -- 5 30 -- 78 -- 32.0 296.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 9/18/2008 1050 -- 7 -- 959 -- 69 3.6 -- -- 4 0 -- 54 3 30.0 207.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 6/17/2009 958 -- 7.2 -- 871 -- 43 3.3 -- -- 4 120 -- 52 3 26.0 204.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 7/28/2009 1070 - 7.1 - 934 - 2 3.6 - - 5 30 -- 54 3 31.0 202.0 --
Oveflow

King Creek L-5 King Creek Interception Trench | 4/27/2010 861 - - - 766 - 0 3.2 - - 6 30 - 61 - - - -
Oveflow

King Creek L-5 King Creek Interception Trench | 5/27/2010 721 - -- -- - - 2 3.2 - - 8 40 -- 23 -- -- -- --
Oveflow

King Creek L-5 King Creek Interception Trench | 6/23/2010 866 - - - - - 0 3.7 - - 5 10 - 58 - - - -
Oveflow

King Creek L-5 King Creek Interception Trench | 7/29/2010 1060 - - - - - 1 4.6 - - 6 30 - 76 - - - -
Oveflow

King Creek L-5A King Creek Interception Trench | 1/27/2005 1270 - 6.8 - 1010 - 246 63 17 - 396 28400 | -- 700 3 66.0 13800.0 | 12400
Sump
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

King Creek L-5A King Creek Interception Trench | 3/10/2005 1050 - 7.4 -- 907 - 152 38.2 0 - 390 22900 | -- 450 3 51.0 8470.0 -
Sump

King Creek L-5A King Creek Interception Trench | 3/17/2005 1070 - 7.4 -- 859 - 67 -- 0 - 86 9950 -- 170 3 31.0 1770.0 -
Sump

King Creek L-5A King Creek Interception Trench | 11/27/2007 | 989 - 7.3 -- 922 - 11 5.2 - - 27 210 -- 58 3 35.0 990.0 -
Sump

King Creek L-5A King Creek Interception Trench | 5/13/2008 937 - 7.2 -- 706 - 3 3 - - 8 570 -- 32 7 22.0 197.0 78
Sump

King Creek L-5A King Creek Interception Trench | 6/9/2008 696 - 6.8 -- 606 - 2 2.1 - - 7 80 -- 30 - 14.0 135.0 -
Sump

King Creek L-5A King Creek Interception Trench | 7/30/2008 1130 - 6.8 -- 1050 - 14 6.2 - - 35 1690 -- 91 - 38.0 735.0 -
Sump

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/4/1990 61 982.9 7.1 80 13 - <5 <1 <5 <20 <10 300 <1 <30 10 <5 10 19

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/16/1990 79 627 7.2 105 - - -- -- -- -- -- -- -- -- -- -- 0 --

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/29/1990 111 350 8.2 125 16 - <5 <1 <5 <20 <10 310 <1 <30 <10 <5 20 7

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 6/14/1990 166 160 7.8 189 - - - -- - - - -- -- -- -- -- 0 --

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 6/26/1990 167 140 7.8 158 - - - -- <5 - - -- -- -- -- -- 0 --

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 7/19/1990 208 50 8.1 202 - - - -- - - - -- -- -- -- -- 0 --

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 7/31/1990 222 31 7.8 218 23 - <5 <1 <5 <20 <10 70 <1 <30 <10 <5 <10 <1

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 8/22/1990 221 20 7.9 240 - - -- -- -- -- -- -- -- -- -- -- 0 --

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/12/1990 | 242 63 7.7 223 23 -- <5 <1 <5 <20 <10 120 <1 <30 <10 <5 20 1

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/30/1990 | 240 11 7.9 245 25 -- <5 2 <5 <20 <10 210 <1 -- <10 <5 <10 34

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 12/11/1990 | 228 11.2 7.9 216 27 -- <5 <1 <5 <20 <10 30 <1 <30 -- <5 <10 6

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 1/11/1991 252 10 6.9 229 25 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 40 6

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 3/20/1991 196 50 7.9 217 40 - <5 <1 <5 <20 <10 160 <1 <30 <10 <5 30 34

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/16/1991 89 745.06 7.7 122 14 - <5 <0.1 <5 <20 <1 260 <0.2 <30 2 <5 30 <1

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 6/12/1991 121 212.75 8.1 135 22 -- <5 <1 <5 <20 <10 60 <1 <30 <10 <5 <10 54

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 7/23/1991 216 58.35 8.1 228 21 -- <5 <1 <5 <20 <10 70 <1 <30 <10 <5 30 2

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 9/5/1991 260 15 8.2 222 22 - <5 <1 <5 <20 <10 710 <1 <30 <10 -- <10 50

Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/18/1991 | 247 15 8 244 25 - 5 <1 <5 <20 <10 4390 <1 <30 20 <5 30 26

Creek Middle East Trib
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)
Lodge Pole Z-29 Upper Lodge Pole Creek, 5/29/1992 245 5.39 8.1 215 27 <100 <5 <1 <5 20 20 11400 | <1 <30 20 <5 60 512
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/14/1992 | 212 25.1 8 209 30 - <5 <1 <5 <10 <10 40 <1 <30 <10 <5 <10 7
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/11/1993 90 193 7 113 21 - <5 <1 <5 <10 <10 70 <1 <10 30 <5 10 3
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/13/1993 | 173 75.63 7.9 192 30 - - -- <5 - - -- -- - - -- 0 <1
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/18/1994 166 130.2 8.1 168 20 - <5 <1 <5 <10 <10 30 <1 <10 <10 <5 20 2
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/26/1994 | 222 13.5 7.9 229 28 - - -- <5 - - -- -- -- -- -- 0 --
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/15/1995 69 371 7.7 138 18 - <5 <1 <5 <10 <10 840 <1 <10 <10 <5 20 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/20/1995 | 191 34.6 7.6 199 36 - -- -- <5 -- -- -- -- -- -- -- 0 --
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/29/1996 100 489.2 7.5 139 19 - <3 <0.1 <5 <1 2 430 <0.6 <20 <3 <1 20 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/21/1996 | 222 11.49 7.6 247 28 - - -- <5 - - -- -- -- -- -- 0 --
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 2/11/1997 221 1.46 7.9 219 29 <100 <3 <0.1 <5 3 2 420 <0.6 <20 <3 <1 40 17
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 4/15/1997 147 28.8 7.8 171 30 <100 <3 <0.1 <5 - <1 10 -- <20 <3 <1 <20 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/15/1997 113 105.03 6.9 147 22 <100 <3 <0.1 <5 -- <1 30 -- <20 <3 <1 <20 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 6/16/1997 121.9 271.99 7.94 | 144 29.1 <100 <3 <0.1 <5 -- <1 30 -- <20 <3 <1 <20 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 8/12/1997 201 14.81 7.9 216 26.3 <100 <3 <0.1 <5 -- 5 90 -- <20 <3 <1 20 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 8/12/1997 201.8 -- 7.89 | 218 26.2 <100 <3 - <5 -- 4 90 -- <20 <3 <1 30 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/23/1997 | -- - - - - <100 <3 - <5 - <1 - - -- <3 <1 0 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 1/22/1998 220.6 - -- 229 28 <100 <3 <0.1 <5 - 45 90 -- <20 11 2 10 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 4/23/1998 146.2 - -- 138 18 <100 <3 <0.1 <5 - <1 30 -- <20 <3 <1 <10 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 5/26/1998 158.5 - - 199 36 <100 <3 <0.1 <5 - <1 10 -- <20 <3 <1 <10 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 6/18/1998 111.7 -- - 139 19 <100 <3 - <5 -- 36 160 -- <20 5 <1 <10 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 8/19/1998 201 -- -- 247 28 <100 <3 <0.1 <5 -- 36 110 -- <20 8 <1 <10 <10
Creek Middle East Trib

Lodge Pole Z-29 Upper Lodge Pole Creek, 10/23/1998 | 211.2 - -- 219 29 <100 <3 <0.1 <5 - <1 20 -- <20 3 <1 <10 <10
Creek Middle East Trib

Lodge Pole Z-7 Lodge Pole Creek, Below 5/29/1990 136 2693 8.3 132 15 - - -- <5 - - 200 -- - - -- 20 2
Creek Emerson Cr.
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)
Lodge Pole Z-7 Lodge Pole Creek, Below 11/1/1990 243 85 8.2 267 34 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 <10 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 12/12/1990 | 231 89.8 8.1 232 33 - <5 <1 <5 <20 <10 <30 <1 <30 - <5 10 1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 12/12/1990 | 231 89.8 8.2 221 33 - <5 <1 <5 <20 <10 <30 <1 <30 - <5 <10 1
Creek Emerson Cr.

Lodge Pole z-7 Lodge Pole Creek, Below 1/12/1991 - 0 - - - - - - - - - - - - - - 0 -
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 3/21/1991 - 0 -- -- - - - -- - - - -- -- - - -- 0 -
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/15/1991 114 8954.16 | 8 83 17 - <5 0.1 <5 <20 <1 100 <0.2 <30 <2 <5 10 <1
Creek Emerson Cr.

Lodge Pole zZ-7 Lodge Pole Creek, Below 6/12/1991 146 5561 8.3 162 14 - <5 <1 <5 <20 <10 60 <1 <30 <10 <5 10 118
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 7/24/1991 211 1149 8.3 234 19 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 <10 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 9/5/1991 252 242.37 8.5 238 25 -- <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 <10 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 9/5/1991 253 242.37 8.5 235 23 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 <10 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/18/1991 | 248 210.95 8.3 260 30 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 20 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/29/1992 235 58.8 8.3 233 36 - <5 <1 <5 <10 <10 100 <1 <30 <10 <5 10 1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/14/1992 | 211 336 8.3 242 29 - <5 <1 <5 <10 <10 <30 <1 <30 <10 <5 <10 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/11/1993 141 2477.54 | 7.4 151 17 - <5 - <5 <10 -- <30 - <10 <10 <5 0 2
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/11/1993 128 2477.54 | 8 157 22 - <5 <10 <5 <20 <10 -- <1 - - -- <10 1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/13/1993 | 189 978.45 8.1 210 24 - <5 1 <5 <10 <10 <30 <1 <10 <10 <5 <10 2
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/18/1994 170 2055.6 8.4 189 17 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 20 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/26/1994 | 223 161.6 8.3 240 32 -- <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 10 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/26/1994 | 223 161.6 8.3 249 31 -- <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 10 <1
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/15/1995 93 5327.6 8 125 13 -- <5 <1 <5 <10 <10 700 <1 <10 <10 <5 20 <10
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/15/1995 93 5327.6 8.1 86 12 - <5 <1 <5 <10 <10 680 <1 <10 <10 <5 10 <10
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 8/3/1995 191 0 8 215 18 <100 <1 <0.1 <5 <10 <1 8 <1 <10 <2 <5 10 <10
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/20/1995 | 184 266.9 7.9 232 30 <100 <3 <0.1 <5 <1 <1 <10 <0.6 <20 <3 <1 20 <10
Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/29/1996 110 6247.7 7.7 111 12 <100 <3 <0.1 <5 <1 2 290 <0.6 <20 <3 <1 20 <10
Creek Emerson Cr.
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Lodge Pole Z-7 Lodge Pole Creek, Below 8/14/1996 205 121.2 7.5 210 23 <100 <3 <0.1 <5 <1 <1 <10 <0.6 <20 <3 <1 30 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/21/1996 | 219.2 157.09 7.8 246 29.9 <100 <3 <0.1 <5 <1 <1 <10 <0.6 <20 <3 <1 20 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/21/1996 | 205 157.09 8.22 | 218 30 <100 <3 <0.1 <5 <1 <1 <10 <0.6 <20 <3 1 20 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 2/11/1997 - 0 - - - - -- - -- -- -- - - -- -- -- 0 -

Creek Emerson Cr.

Lodge Pole -7 Lodge Pole Creek, Below 4/15/1997 -- 0 - - -- -- -- - -- -- -- - - -- -- - 0 --

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/14/1997 134 1252.24 | 7.8 153 17 <100 <3 <0.1 <5 - <1 <10 -- <20 <3 <1 20 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 6/16/1997 130.6 3913.8 8.08 | 155 15.7 <100 <3 <0.1 <5 -- <1 20 - <20 <3 <1 <10 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 8/12/1997 192.5 436.26 7.9 224 21.6 <100 <3 <0.1 <5 -- <1 <10 -- <20 <3 <1 20 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/23/1997 | -- - -- -- - <100 <3 -- <5 - <1 <10 -- - <3 <1 0 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 1/22/1998 228.8 - -- 279 37.1 <100 <3 <0.1 <5 - <1 <10 -- <20 <3 2 <10 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 4/23/1998 166.5 - -- 171 25.3 <100 <3 <0.1 <5 - <1 <10 -- <20 <3 <1 10 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 5/26/1998 184 - -- 186 22 <100 <3 0.8 <5 - 5 <10 -- <20 <3 <1 <10 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 6/26/1998 105.4 - -- 132 11.8 160 <3 <0.1 <5 - 21 30 -- <20 <3 <1 <10 12

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 8/19/1998 201.9 - -- 241 19.3 <100 <3 <0.1 <5 - <1 10 -- <20 <3 <1 <10 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 10/9/1998 208.8 - -- 232 26.7 <100 <3 <0.1 <5 - 2 <10 -- <20 <3 <1 <10 <10

Creek Emerson Cr.

Lodge Pole Z-7 Lodge Pole Creek, Below 4/30/2004 127 - 7.6 159 18 - 0 0 0 - 0 20 -- 0 0 0 - 0

Creek Emerson Cr.

Mill Gulch 506 Mill Gulch below capture 5/14/2000 369.3 - 8.04 | -- - - 7 <0.1 <5 - 7 -- -- - 13 -- 20 56
"stormwater"

Mill Gulch 506 Mill Gulch below capture 6/4/2001 207.8 - 7.55 | -- - - <3 0.1 <5 -- 7 - - - 12 -- 30 12
"stormwater"

Mill Gulch 506 Mill Gulch below capture 6/10/2002 273 - 7.8 -- 200 - 9 0 0 - 5 -- -- - 7 -- 20 337
"stormwater"

Mill Gulch 506 Mill Gulch below capture 6/11/2004 233 - 7.8 -- 184 - 9 0 0 - 4 -- -- - 5 -- 20 29
"stormwater"

Mill Gulch 506 Mill Gulch below capture 6/13/2005 450 - 7.8 -- 370 - 12 2.2 0 -- 5 -- -- -- 7 -- 80 65
"stormwater"

Mill Gulch 506 Mill Gulch below capture 5/22/2008 101 - 7.1 -- 161 - 9 0 - - 3 2520 -- 3 - 0 22 -
"stormwater"

Mill Gulch L-22 Lower Mill Gulch Spring Box 3/30/2000 318.2 -- 8.02 | -- - - <3 <0.1 <5 -- <1 - - <20 <3 < <10 <10

10000
Mill Gulch L-22 Lower Mill Gulch Spring Box 4/27/2000 405.3 -- 7.58 | -- - - <3 <0.1 <5 -- <1 - - <20 <3 < <10 <10
10000
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Mill Gulch L-22 Lower Mill Gulch Spring Box 6/29/2000 423.8 - 771 | -- - - <3 <0.1 11 - <1 -- - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 7/25/2000 440.6 - 7.6 -- - - <3 <0.1 13 - <1 -- - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 8/30/2000 426.6 - 7.66 | - - - <3 <0.1 10 - <1 - - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 9/8/2000 465 - 7.36 | - - - 3 <0.1 <5 - <1 - - <20 <3 < 10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 10/31/2000 | 436.5 - 739 | -- - - 3 <0.1 8 - 1 -- - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 11/3/2000 436.5 - -- -- - - <3 <0.1 8 - 1 -- - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 11/14/2000 | 450.2 - -- -- - - <3 <0.1 16 - <1 -- - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 3/21/2001 302.9 - 7.27 | -- - - <3 <0.1 <5 - 6 - -- -- <3 < - <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 3/21/2001 - - -- 443 172.9 - -- -- -- -- -- -- -- -- -- -- <10 <10

Mill Gulch L-22 Lower Mill Gulch Spring Box 4/16/2001 397.6 - 7.44 | 811 282 - <3 <0.1 <5 - 1 -- - <20 <3 < <10 -
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 5/9/2001 398.4 - 7.63 | 558 228 - 3 <0.1 5 - <1 - - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 6/12/2001 425.1 - 7.42 | 520 272.5 - 3 <0.1 8 - <1 - -- <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 7/16/2001 480 - 7.39 | 647 239 - 3 <0.1 14 - <1 - -- <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 8/22/2001 404 - 7.5 612 198.4 - 3 <0.1 15 - <1 - - <20 <3 < <10 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 11/5/2001 497.9 -- 7.33 | 677 249 -- 3 <0.1 12 -- -- -- - <20 <3 < 260 <10
10000

Mill Gulch L-22 Lower Mill Gulch Spring Box 4/15/2002 357 -- 7.5 518 292 -- 0 0 -- 0 -- 0 0 0 -- 0 --

Mill Gulch L-22 Lower Mill Gulch Spring Box 5/14/2002 457 - 7.5 666 365 - 0 0 - 2 - 0 0 13 - 0 -

Mill Gulch L-22 Lower Mill Gulch Spring Box 6/25/2002 353 -- 7.3 550 267 -- 0 0 -- 0 -- 0 0 0 0

Mill Gulch L-22 Lower Mill Gulch Spring Box 7/22/2002 434 - 8 669 243 - 0 0 20 - 0 - 0 0 0 0

Mill Gulch L-22 Lower Mill Gulch Spring Box 8/26/2002 444 -- 7.4 655 234 -- 0 0 23 -- 1 -- 0 0 0 -- 0 --

Mill Gulch L-22 Lower Mill Gulch Spring Box 9/26/2002 486 - 7.6 693 270 - 0 0 61 - 0 - 0 0 0 - 0 -

Mill Gulch L-22 Lower Mill Gulch Spring Box 10/16/2002 | 468 - 7.5 660 258 - 0 0 18 - 0 -- 0 0 0 0 0 0

Mill Gulch L-22 Lower Mill Gulch Spring Box 11/7/2002 430 - 7.4 627 217 - 0 0 13 - 0 - 0 0 0 - 0 --

Mill Gulch L-22 Lower Mill Gulch Spring Box 3/19/2003 273 - 7.4 402 193 - 0 0 - 0 - 0 0 0 - 40 -

Mill Gulch L-22 Lower Mill Gulch Spring Box 4/22/2003 278 -- 7.2 432 157 -- 0 0 -- 0 -- 0 0 0 -- 0 --

Mill Gulch L-22 Lower Mill Gulch Spring Box 5/9/2003 255 - 7.4 382 149 - 0 0 - 2 -- 0 0 0 -- 0 -

Mill Gulch L-22 Lower Mill Gulch Spring Box 6/27/2003 383 -- 7.1 531 175 -- 0 0 -- 0 -- 0 0 0 0 0 0

Mill Gulch L-22 Lower Mill Gulch Spring Box 7/15/2003 395 -- 7.3 545 177 -- 0 0 11 -- 0 -- 0 0 0 0 0 0

Mill Gulch L-22 Lower Mill Gulch Spring Box 3/23/2004 265 - 7.4 358 153 - 0 0 - 0 - 0 0 0 0 0 0

Mill Gulch L-22 Lower Mill Gulch Spring Box 4/20/2004 315 -- 7.2 426 165 -- 0 0 -- 0 -- 0 0 0 0 0 0

Mill Gulch L-22 Lower Mill Gulch Spring Box 5/28/2004 330 - 7 493 271 - 0 0 - 1 - 0 0 0 0 0 0
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Mill Gulch L-22 Lower Mill Gulch Spring Box 6/28/2004 328 -- 7.3 465 150 -- 0 0 7 -- 0 - - 0 0 0 0 0
Mill Gulch L-22 Lower Mill Gulch Spring Box 7/22/2004 422 - 7.4 562 185 - 0 0 12 - 0 -- 0 0 0 0 0 0
Mill Gulch L-22 Lower Mill Gulch Spring Box 4/1/2005 395 -- 7.5 577 270 -- 0 0 0 -- 0 - 0 0 0 0 0 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 5/9/2005 296 - 7.4 422 141 - 0 0 0 - 0 -- 0 0 0 -- 0 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 5/20/2005 303 -- 7.3 400 133 -- 0 0 0 -- 0 - 0 0 0 - 0 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 6/24/2005 329 -- 7.3 425 135 -- 0 0 0 -- 1 - 0 0 0 - 0 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 7/13/2005 424 - 7.4 514 148 - 0 0 0 - 2 -- 0 0 0 -- 0 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 8/19/2005 484 -- 7.5 567 163 -- 0 0 0 -- 0 - 0 0 0 - 0 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 8/19/2005 484 - 7.5 567 163 - 0 0 0 - 0 -- 0 0 0 - 0 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 4/12/2006 255 -- 8 350 138 -- 2 0 0 -- 0 - 0 2 0 - 8 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 5/29/2006 340 - 7.9 433 136 - 2 0 0 - 1 -- 0 2 0 -- 4 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 6/27/2006 391 - 7.2 - - - 2 0 0 - 0 -- 0 0 0 -- 4 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 11/7/2006 446 - 7.3 -- 254 - 1 0 0 - 0 -- -- 2 - -- 15 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 3/29/2007 294 - 7.4 - 137 - 2 0 0 - 0 - - 1 -- - 6 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 6/26/2007 300 - 7.2 -- 107 - 2 0 - - 0 -- -- 0 - -- 6 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 9/18/2007 667 - 7.1 - 390 - 1 0 - - 0 -- -- 0 - -- 8 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 5/13/2008 320 - 7.3 -- 337 - 7 0 - - 0 -- -- 0 - -- 0 0
Mill Gulch L-22 Lower Mill Gulch Spring Box 6/9/2008 288 - 7 -- 170 - 2 0 - - 2 -- -- 0 - -- 8 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 9/23/2008 512 - - - 205 - 1 0 - - 0 -- -- 0 - - 5 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 12/10/2008 | 430 -- 7.4 - 230 -- 1 0.2 -- -- 2 - - 5 -- - 10 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 6/16/2009 336 - 7.4 - 137 - 2 0 - - 0 -- -- 0 - -- 6 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 9/18/2009 483 - 7.3 -- 181 - 1 0 - - 0 -- -- 0 - -- 5 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 3/29/2010 237 - 7.5 - 122 - 2 0 - - 0 -- -- 2 -- -- 5 --
Mill Gulch L-22 Lower Mill Gulch Spring Box 6/23/2010 346 - 7.2 - - - 2 0 - - 2 - - 0 - - 4 -
Mill Gulch L-22 Lower Mill Gulch Spring Box 8/16/2010 486 - 7.2 - - - 2 - - - 0 - - 0 - - 6 -
Mill Gulch L-36 Seepage Collection-Bypass 1/4/2000 - - -- -- - - - -- 5 - - -- -- - - -- 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 1/13/2000 - - -- -- - - - -- 6 - - -- -- - - -- 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 1/19/2000 - - - - - - - - 9 - - - - - - - 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 1/27/2000 - - - - - - - - 5 - - - - - - - 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 2/2/2000 - - -- -- - - - -- 10 - - -- -- - - -- 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 2/7/2000 - - - - - - - - <5 - - - - - - - 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 2/14/2000 - - - - - - - - 5 - - - - - - - 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 2/21/2000 - - - - - - - - 6 - - - - - - - 0 -
554/594
Mill Gulch L-36 Seepage Collection-Bypass 2/28/2000 - - - - - - - - 6 - - - - - - - 0 -
554/594
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Mill Gulch L-36 Seepage Collection-Bypass 3/6/2000 - - -- -- - - - -- 5 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 3/14/2000 - - - - - - - - 7 - - - - -- -- - 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 3/20/2000 - - - - - - - - 7 - - - - -- -- - 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 3/27/2000 - - - - - - - - 8 - - - - -- -- - 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 4/3/2000 - - -- -- - - - -- 9 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 4/10/2000 - - -- -- - - - -- 7 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 4/17/2000 - - - - - - - - 8 - - - - -- -- - 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 4/26/2000 - - -- -- - - -- -- 11 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 5/8/2000 - - -- -- - - -- -- 9 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 5/17/2000 - - -- -- - - - -- 10 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 5/23/2000 - - -- -- - - - -- 26 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 5/29/2000 - - -- -- - - - -- 18 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 6/4/2000 - - -- -- - - -- -- 13 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 6/12/2000 - - -- -- - - -- -- 27 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 6/19/2000 -- -- -- -- -- -- -- -- 9 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 6/26/2000 -- -- -- -- -- -- -- -- 5 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 7/3/2000 -- -- -- -- -- -- -- -- 7 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 7/10/2000 - - -- -- - - - -- 8 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 7/24/2000 - - -- -- - - - -- 11 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 7/31/2000 - - -- -- - - - -- 8 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 8/7/2000 -- -- -- -- -- -- -- -- 9 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 8/18/2000 -- -- -- -- -- -- -- -- 8 -- -- -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 8/21/2000 - - -- -- - - - -- 8 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 8/28/2000 - - -- -- - - - -- 6 - - -- -- -- -- -- 0 --
554/594
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Mill Gulch L-36 Seepage Collection-Bypass 9/4/2000 - - -- -- - - - -- 6 - - -- -- -- -- -- 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 9/11/2000 - - - - - - - - 7 - - - - -- -- - 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 9/18/2000 - - - - - - - - 5 - - - - -- -- - 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 9/25/2000 - - - - - - - - 8 - - - - -- -- - 0 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 2/18/2002 - - -- -- - - - -- - - - -- -- -- -- -- 650 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 12/17/2002 | 530 - 4.4 1040 686 10600 | 4 53 0 0 120 - - 370 0 10 2170 -
554/594

Mill Gulch L-36 Seepage Collection-Bypass 7/8/2004 1080 - 4.3 2440 715 <100 0 209 0 - 383 -- -- 730 0 23 3930 57
554/594

Mill Gulch L-36 Seepage Collection-Bypass 9/6/2005 1080 - -- 2450 1740 - 0 254 0 -- 624 -- -- 890 0 16 4930 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 9/6/2005 1080 - 4.3 2450 2310 - 0 254 0 - 624 -- -- 890 0 16 4930 -
554/594

Mill Gulch L-36 Seepage Collection-Bypass 4/1/2009 2190 - 3.9 - 2310 - 9 496 - - 2400 - - 2050 -- 149 11500 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 4/28/2009 1710 - 4 -- 4150 - 8 366 - - 1650 -- -- 1690 -- 112 8970 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 9/28/2009 1230 - 4.1 - 3620 99600 | 2 269 - - 821 - - 939 -- 41 6380 --
554/594

Mill Gulch L-36 Seepage Collection-Bypass 11/2/2009 904 - 4.3 -- - 56800 | 2 179 -- -- 640 -- -- 614 -- 27 3590 --
554/594

Mill Gulch L-7 Lower Mill Gulch Below Spring 8/1/1990 307 22 8.1 550 252 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 <10 1
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 9/27/1990 407 8.2 8.6 554 246 -- <5 <1 <5 <20 <10 <30 <1 -- <10 <5 <10 4
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 10/9/1990 552 17 7.4 504 244 -- <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 <10 <1
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 11/6/1990 512 25 7.8 475 -- -- -- -- -- -- -- -- -- -- -- -- -- --
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 12/13/1990 | 583 10 8 441 - - - -- - - - -- -- -- -- -- -- --
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 3/21/1991 478 6.73 8.2 360 164 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 20 4
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 5/17/1991 350 98 7.9 522 340 - <5 0.1 <5 <20 <1 60 <0.2 <30 2 <5 20 <1
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 6/13/1991 389 67.32 8.1 796 419 -- -- -- <5 -- -- -- -- -- -- -- 0 --
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 7/24/1991 407 19.75 8.2 736 353 - - - <5 - - - - - - - 0 -
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 9/5/1991 644 4.49 7.1 776 409 - - -- <5 - - -- -- - - -- 0 -
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 10/20/1991 | 395 17.1 8 696 360 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 30 3
Box
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Mill Gulch L-7 Lower Mill Gulch Below Spring 5/30/1992 663 4.49 8.3 419 173 - <5 <1 <5 <10 <10 60 <1 <30 <10 <5 <10 2
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 10/15/1992 | 666 7 8.3 512 240 - <5 <1 <5 <10 <10 200 <1 <30 <10 <5 30 6
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 5/15/1993 420 27.83 7.8 537 279 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 10 4
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 10/16/1993 | 615 35.05 7.9 921 515 - - -- <5 - - -- -- - - -- 0 16
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 5/22/1994 890 25 8.4 482 176 - <5 <1 <5 <10 <10 950 <1 20 <10 <5 80 73
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 8/3/1994 713 0.99 8.1 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 30 <1
Box 846 417

Mill Gulch L-7 Lower Mill Gulch Below Spring | 8/3/1994 318.8 0.99 8.1 - <5 <1 <5 <10 <10 <30 <1 <10 <10 6 40 3
Box 845 410

Mill Gulch L-7 Lower Mill Gulch Below Spring | 10/30/1994 | -- 0 -- -- - - -- -- -- -- -- -- -- -- -- -- 0 --
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 1/26/1995 640 8 7.5 611 300 <100 <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 20 <1
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 5/14/1995 651 25 7.9 891 531 - <5 <1 <5 <10 <10 <30 <1 <10 <10 9 20 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 7/25/1995 619 25 7.7 1300 778 - <5 1 <5 <10 <10 120 <1 20 <10 7 80 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 10/19/1995 | 497 27.8 7.6 1140 653 - - 0 <5 - - 0 - 0 -- - 0 --
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 6/1/1996 605 152 7.4 990 572.6 - 4 16.6 9 <1 23 580 <0.6 120 <3 7 780 29
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 6/1/1996 665 152 7.73 | 943 570 - 4 14.9 <5 <1 19 430 <0.6 110 <3 3 740 26
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 8/13/1996 664 6.73 7.1 1010 580 <100 <3 15 <5 <1 <1 <10 <0.6 20 <3 3 120 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 10/23/1996 | 726.1 17.64 7.1 878 541 -- -- -- <5 -- -- -- -- -- -- -- 0 --
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 2/13/1997 1073.5 0 7.2 690 398 <100 3 <0.5 <5 <1 <1 20 <0.6 <20 <3 4 70 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 4/19/1997 291.3 99.7 7.4 847 504 <100 <3 2.5 <5 - 2 50 -- <20 <3 4 150 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 5/15/1997 612.5 22.44 7.9 902 544 <100 <3 0.9 <5 - 2 120 - <20 <3 5 60 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 5/15/1997 544.5 22.44 7.9 918 546 <100 3 <0.9 <5 - 2 90 - <20 <3 -- 70 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 6/20/1997 527.9 80.1 7.8 1285 791.3 <100 3 18.1 <5 - 13 1330 - 150 <3 4 890 30
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring | 8/13/1997 427.8 17.06 8.3 1488 910.4 <100 <3 0.8 <5 -- <1 <10 -- 30 <3 8 80 <10
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 9/5/1997 - - -- -- - - - 0 <5 - - -- -- - - -- 0 -
Box

Mill Gulch L-7 Lower Mill Gulch Below Spring 10/25/1997 | -- - -- -- - <100 <3 0 <5 - - -- -- - - -- 0 -
Box
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Mill Gulch L-7 Lower Mill Gulch Below Spring 12/1/1997 -- -- - - -- -- -- 0 <5 -- -- - - -- -- - 0 --
Box
Mill Gulch L-7 Lower Mill Gulch Below Spring | 2/13/1998 - - -- 424 242.3 <100 8 2 <5 - 21 560 -- - -- <1 140 11
Box
Mill Gulch L-7 Lower Mill Gulch Below Spring | 4/16/1998 - - -- 829 432.1 <100 <3 0.2 <5 - <1 20 -- - - 3 20 <10
Box
Mill Gulch L-7 Lower Mill Gulch Below Spring | 5/13/1998 - - - 802 379.9 <100 | <3 0.2 <5 - 2 30 - - - 14 30 <10
Box
Mill Gulch L-7 Lower Mill Gulch Below Spring 6/23/1998 -- -- -- 803 435.3 <100 <3 0.2 <5 -- 13 250 - - -- <1 30 17
Box
Mill Gulch L-7 Lower Mill Gulch Below Spring 8/6/1998 - - -- 611 259.9 <100 3 2.8 7 - 3 20 -- - - <1 10 <10
Box
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/4/2000 - - - - - - -- - <5 -- -- - - 0 -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/6/2000 510.7 -- - - -- -- 15 0.9 5 -- 1 -- -- -- 3 -- 120 --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/10/2000 495.9 - -- -- - - - 0.9 <5 - 3 -- -- 0 <3 -- 120 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/11/2000 - - - - - - - - <5 - - - - 0 -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/17/2000 515.2 - -- -- - - - 1 <5 - <1 -- -- 0 <3 -- 170 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/18/2000 -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/24/2000 494 - -- -- - - - 1.7 <5 - 2 -- -- 0 <3 -- 250 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/25/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/31/2000 484 - -- -- - - - 1.8 7 - <1 -- -- 0 <3 -- 220 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/1/2000 -- -- - - -- -- -- - 6 -- -- - - 0 -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/8/2000 -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/11/2000 471 - -- -- - - 49 2 5 - 1 1510 -- 90 3 -- 290 -
Montana Gulch | 591-MT POND Montana Pond Overflow 2/14/2000 461 - -- -- - - - 2.3 <5 - <1 -- -- 0 <3 1 260 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/15/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/21/2000 468 - -- -- - - -- 1.8 <5 -- <1 -- -- 0 <3 -- <10 --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/21/2000 <1 - -- -- - - - <0.1 <5 - <1 -- -- 0 <3 -- 280 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/21/2000 463 - -- -- - - -- 1.9 <5 -- <1 -- -- 0 <3 -- 280 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/22/2000 - - - - - - - - <5 - - - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/28/2000 477.7 - -- -- - - -- 1.4 <5 -- 12 -- -- 0 <3 -- 250 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/29/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/7/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/10/2000 481 - -- -- - - 13 0.4 5 - 1 1390 -- 20 3 1 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/14/2000 - - - - - - - - <5 - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/20/2000 478.1 - - - - - -- <0.1 5 -- 1 -- -- -- 3 -- 10 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/20/2000 539.3 - -- -- - - - 0.2 5 - 1 -- -- - <3 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/21/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/27/2000 480.5 - - - - - -- <0.1 <5 -- <1 -- -- -- <3 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/28/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/3/2000 456.4 - - -- - - 17 <0.1 <5 -- <1 270 -- <20 <3 <1 10 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/4/2000 -- -- - -- -- -- -- -- <5 -- -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 4/10/2000 991.2 - -- -- - - - 0.9 8 - <1 -- -- - <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/11/2000 - - - - - - -- - <5 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/17/2000 458.7 - -- -- - - - 0.2 <5 - <1 -- -- - <3 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/18/2000 - - - - - - -- - <5 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/24/2000 494.9 - -- -- - - - 0.2 <5 - <1 -- -- - <3 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/25/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/1/2000 477 - -- -- - - 45 0.3 <5 - <1 80 -- 60 <3 <1 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/3/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/8/2000 455.9 - -- -- - - - 0.2 <5 - <1 -- -- 0 <3 - 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/9/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/15/2000 532.2 - -- -- - - - 0.6 <5 - <1 -- -- 0 <3 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/16/2000 -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/22/2000 843.8 - -- -- - - - 3.9 6 - 4 -- -- 0 <3 -- 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/23/2000 -- -- - - -- -- -- -- 6 -- -- -- -- 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/29/2000 662.1 - -- -- - - - 5.9 7 - 6 -- -- 0 <3 -- 80 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/30/2000 -- -- - - -- -- -- -- 6 -- -- -- -- 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/5/2000 520 - -- -- - - - 0.7 <5 - <1 -- -- 0 <3 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/6/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/12/2000 559.8 - -- -- - - - 0.3 <5 - <1 -- -- 0 <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/13/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/19/2000 547.8 -- - - -- -- -- <0.1 <5 -- 2 -- -- 0 <3 -- 70 -
Montana Gulch | 591-MT POND Montana Pond Overflow 6/19/2000 <1 - -- -- - - - 2.1 <5 - <1 -- -- 0 <3 -- <10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/19/2000 547.8 - -- -- - - -- 2 <5 -- 2 -- -- 0 <3 -- 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/20/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/22/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/26/2000 507 - -- -- - - 49 0.6 <5 - <1 100 -- 70 <3 2 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/27/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/3/2000 486.6 - -- -- - - 47 <0.1 <5 - 2 110 -- 70 <3 27 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/4/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/10/2000 533.4 - 8.19 | -- - - -- 1.2 <5 -- 27 -- -- 0 <3 -- 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/11/2000 - - - - - - - - <5 - - - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/17/2000 502.7 - -- -- - - -- 0.2 <5 -- 10 -- -- 0 <3 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/18/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/24/2000 511.9 - - - - - -- 0.3 <5 -- <1 -- -- 0 <3 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/25/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/31/2000 494 - -- -- - - - 0.4 <5 - <1 -- -- 0 <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/1/2000 - - - - - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/7/2000 570 - -- -- - - 34 0.6 <5 - 2 60 -- 70 <3 <1 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/8/2000 - - - - - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/14/2000 540 - -- -- - - - 1 <5 - 1 -- -- <3 -- 50 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/15/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/21/2000 530 - - -- - - - 1.2 <5 - 1 -- -- 0 <3 -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/28/2000 500.3 - -- -- - - - 0.3 <5 - <1 -- -- 0 <3 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/29/2000 - - - - - - -- - <5 -- -- - - 0 -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/4/2000 516.5 - -- -- - - 21 <0.1 <5 - <1 150 -- 90 <3 <1 <10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 9/4/2000 514.4 - -- -- - - 22 1.2 <5 - <1 <10 -- <20 <3 <1 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/4/2000 4.2 - - - - - <3 1.2 <5 - <1 150 - 90 <3 1 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/5/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/11/2000 502.8 - - - - - 28 0.4 <5 - <1 100 - -- <3 1 50 --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/18/2000 530.4 - 8.29 | -- - - 0 0.4 <5 - <1 -- -- 0 <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/19/2000 -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/25/2000 526.6 -- - - -- -- 0 2 <5 -- 2 -- -- 0 <3 -- 80 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/26/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/2/2000 587 -- -- -- -- -- 0 4 <5 -- 2 -- -- 0 <3 -- 100 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/3/2000 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/9/2000 561.7 -- -- -- -- -- 0 3.5 <5 -- <1 -- -- 0 <3 -- 90 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/10/2000 | -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/16/2000 | 559 - -- -- - - 0 2.9 <5 - 1 -- -- 0 <3 -- 90 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/17/2000 | -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/23/2000 | 531.5 - -- -- - - 34 2.1 <5 - 2 520 -- 80 <3 2 80 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/24/2000 | -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/30/2000 | 600.3 - -- -- - - 0 2.6 <5 - <1 -- -- <3 -- 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/31/2000 | -- - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/6/2000 534.7 - -- -- - - 46 1.2 <5 - 3 310 -- 70 <3 <1 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/7/2000 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/13/2000 | 580 - -- -- - - 0 1.2 <5 -- 2 -- -- 0 <3 -- 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/14/2000 | -- - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/20/2000 | 564.7 - -- -- - - 0 1.5 <5 - 6 -- -- 0 <3 -- 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/21/2000 | -- - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/27/2000 | 567.2 - -- -- - - 0 <0.1 <5 -- 4 -- -- 0 <3 -- 70 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/28/2000 | -- - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/4/2000 542 - -- -- - - 41 1.8 <5 - 2 370 -- 120 <3 <1 60 -
Montana Gulch | 591-MT POND Montana Pond Overflow 12/4/2000 546.1 - -- -- - - 35 1.8 <5 - 420 -- 120 <3 <1 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/5/2000 - - - - - - -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/11/2000 | 533 - -- -- - - - 1.7 <5 - <1 -- -- - <3 -- 80 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/12/2000 | -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/18/2000 | 508.9 - - - - - -- 1.2 <5 -- 2 -- -- -- <3 -- 100 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/19/2000 | -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/25/2000 | 501.7 - - - - - -- 1.1 <5 -- <1 -- -- -- <3 -- 100 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/26/2000 | -- -- - -- -- -- -- -- <5 -- -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 1/1/2001 494.7 - -- 769 <1 - <3 <0.1 <5 - <1 630 -- <20 <3 <1 <10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/1/2001 <1 - - <10 426 - 59 0.7 <5 - <1 20 - 70 <3 <1 90 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/2/2001 491.6 - -- 771 427 - 60 0.7 <5 - <1 630 - 70 <3 <1 90 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/8/2001 480 - - 753 426 - 0 0.7 <5 - <1 - - 0 <3 - 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/9/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/15/2001 478.9 - -- 747 422 - 0 0.8 <5 - <1 - - 0 <3 - 80 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/15/2001 - - - - - - -- - 592 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/16/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- - --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/22/2001 475.6 - - 754 423 - 0 0.7 <5 - <1 - - 0 <3 - 80 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/23/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/29/2001 165.5 - -- 748 4189 | - 0 1 <5 - <1 -- -- 0 <3 - 140 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/30/2001 -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/5/2001 454.3 - -- 692 418 - 0 0.7 <5 - <1 -- - 0 <3 - 130 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/6/2001 -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/12/2001 477.4 -- -- 788 411 - 0 0.5 <5 - <1 - - 0 <3 -- 120 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/13/2001 - - - - - - - - <5 - - - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/19/2001 458.9 - -- 755 336 - 0 0.4 <5 - 2 - -- 0 <3 - 90 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/20/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/26/2001 450.1 - - 735 406 - 0 0.4 <5 - 1 - - 0 <3 - 100 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/27/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/5/2001 485.8 - -- 745 4117 | — 0 0.2 <5 - <1 810 -- 60 <3 <1 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/6/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/12/2001 495 - -- 734 415.6 - 39 0.3 <5 -- 2 -- -- 0 <3 -- 70 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/13/2001 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/19/2001 515.4 -- -- 723 409 - 0 0.2 <5 -- <1 -- - 0 <3 -- 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/20/2001 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/26/2001 458.2 - 799 | 711 413 - 0 <0.1 <5 - 1 -- -- 0 <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/27/2001 - - - - - - - - <5 - - - - 0 -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/2/2001 482.3 - - 759 413.8 | — 44 0.2 <5 - <1 580 - 60 <3 <1 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/3/2001 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/9/2001 491.4 - -- 732 418 - 0 0.3 <5 - <1 - - 0 <3 - 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/10/2001 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/16/2001 485.3 - -- 643 441 - 0 0.9 <5 - 2 -- -- 0 <3 -- 100 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/17/2001 - - - - - - -- -- <5 -- -- -- -- 0 -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/23/2001 489.6 - -- 806 470 - 0 1.4 <5 - 2 -- -- 0 <3 -- 100 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/24/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/30/2001 574.2 - - 902 545.2 - 0 2 <5 -- 3 -- -- 0 <3 -- 80 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/1/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/7/2001 522 - - 844 490.7 - 38 1.3 <5 -- <1 580 -- 90 <3 2 80 --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/7/2001 531 - -- 845 492 - 37 1.3 <5 - <1 590 -- 80 <3 2 80 -
3/12/12 Final B-25




Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix B

Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/8/2001 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/14/2001 526.9 - - 870 500 - 0 1 <5 -- 1 - - - <3 - 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/15/2001 -- -- - - -- -- -- - -- -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/21/2001 508.3 - -- 812 468 - 0 0.4 <5 - <1 - - - <3 - 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/22/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- - --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/23/2001 455.4 - -- 736 437 - 0 0.2 <5 - <1 -- -- - <3 -- -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/29/2001 - - - - - - -- - <5 -- -- - - -- -- -- 40 --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/4/2001 487.6 - -- 730 422.3 - 26 0.2 <5 - <1 180 -- 40 <3 <1 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/5/2001 - - - - - - -- - <5 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/11/2001 696.4 - -- 1084 695 - <3 <0.1 <5 - 6 100 - <20 <3 <1 <10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/12/2001 - - - - - - - - <5 - - - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/18/2001 771.5 - -- 1209 782 - 14 4.4 <5 - 3 60 -- 70 <3 4 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/19/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/25/2001 795.7 - -- 1207 772 - 0 3.5 <5 - <1 -- -- - <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/26/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/2/2001 692.5 - -- 1114 704 - 0 2 <5 - <1 -- -- - <3 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/3/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/9/2001 643.4 - -- 986 618 - 0 0.8 <5 - <1 -- -- - <3 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/10/2001 - - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/16/2001 608.2 - -- 935 618 - 0 0.6 <5 - <1 -- -- - <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/17/2001 - - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/23/2001 716.8 - -- 1077 671 - 0 0.9 <5 - <1 -- -- - <3 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/24/2001 - - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/30/2001 636.6 - -- 1016 607 - 0 2.3 <5 - <1 -- -- - <3 -- 80 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/31/2001 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/6/2001 700.2 - -- 1006 636 - 0 2 <5 - 1 - - - <3 -- 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/7/2001 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/13/2001 658.2 - -- 937 580 - 0 0.7 6 - <1 - - - <3 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/14/2001 - - -- -- - - -- -- 592 -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/14/2001 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/20/2001 620.5 - -- 982 614 - 0 0.3 <5 -- <1 - - - <3 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/22/2001 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/27/2001 621.8 - -- -- - - 33 0.8 <5 -- <1 90 -- 80 <3 2 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/28/2001 - - - - - - -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/3/2001 669.9 - 8.24 | 959 620 - 26 1.3 <5 - 1 160 -- 90 <3 2 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/4/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/10/2001 551.7 - - 871 531 - 0 0.3 <5 -- <1 -- -- - <3 -- 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/11/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/17/2001 591.7 - - 884 516 - 0 0.8 <5 -- 1 -- -- - <3 -- 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/18/2001 -- -- - -- -- -- -- -- <5 -- -- -- -- -- -- -- 0 --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 9/24/2001 577.3 - -- 890 50 - 0 1.9 <5 - 2 -- - - <3 -- 140 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/25/2001 - - - - - - -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/1/2001 616.2 - -- 929 567 - 22 1.7 <5 - 4 430 -- 100 <3 <1 90 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/1/2001 1.9 - - <10 <1 - <3 1.7 <5 - <10 - <20 <3 <1 80 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/1/2001 604 - -- 936 570 - 21 <0.1 <5 - 3 440 -- 100 <3 <1 <10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/2/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/8/2001 704 - -- 1075 674 - -- 2.2 <5 -- 4 - - - <3 - 80 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/9/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/15/2001 | 571.5 - -- 886 509 - - 3 <5 - <1 - - - <3 - 170 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/16/2001 | -- -- - - -- -- -- - <5 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/22/2001 | 578.8 -- - 898 494 -- - 2.2 <5 -- <1 - - - <3 -- 190 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/23/2001 | -- - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/29/2001 | 543 - 8.09 | 890 481 - - <0.1 <5 - <1 -- -- - <3 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/30/2001 | -- -- - - -- -- -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/5/2001 532.9 - -- 878 468 - 52 2.2 <5 - 2 460 -- 90 <3 <1 210 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/7/2001 - - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/12/2001 | 598.4 - -- 928 549 - - 3.1 <5 - <1 -- -- - 12 -- 160 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/13/2001 | -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/19/2001 521 - -- 858 490 - - 2 <5 - <10 -- -- - <10 -- 150 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/20/2001 | -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/26/2001 | 539 -- - 812 434 -- - 3 <5 -- <10 -- -- - <10 -- 200 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/27/2001 | -- -- - - -- -- -- - <5 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/3/2001 - - -- 3950 435 - 59 2 <5 - 1 -- -- 60 -- 2 190 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/4/2001 - - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/10/2001 | 541 - -- 818 441 - - 2 <5 - <10 -- -- - <2 -- 210 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/11/2001 | -- - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/17/2001 | 515 - -- 787 447 - 62 2 <5 - <10 530 -- - <2 -- 190 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/18/2001 | -- - - - - - - - <5 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/24/2001 | 567 - -- 834 458 - - 1 <5 - <10 -- -- - <2 -- 110 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/25/2001 | -- - -- -- - - -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/31/2001 567 - -- 802 462 - - 1 <5 - <10 -- -- - <2 -- 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/1/2002 - - -- -- - - -- -- <5 -- -- -- -- -- -- <5 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/7/2002 559 - -- 791 437 - 59 <1 <5 -- <10 360 -- 70 <2 - 150 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/8/2002 - - - - - - -- -- <5 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/14/2002 525 - -- 787 452 - - 1 0 - 0 -- -- - 0 -- 110 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/15/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/21/2002 556 - - 791 455 - -- 1.2 0 -- 2 -- -- -- 0 -- 140 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/22/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/28/2002 532 - - 803 442 - -- 0.9 0 -- -- -- -- -- 0 -- 80 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/29/2002 -- -- - -- -- -- -- -- 0 -- 1 -- -- -- -- -- 0 --
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Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix B

Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 2/4/2002 508 - -- 783 425 - 63 0.8 0 - 1 510 -- 50 0 2 110 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/5/2002 - - - - - - -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/11/2002 592 - -- 774 427 - - 1.9 0 - 3 -- -- - 0 -- 330 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/12/2002 - - - - - - -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/18/2002 551 - -- 817 502 - 30 0.2 0 - 0 330 -- 30 0 1 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/19/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/25/2002 570 - -- 907 537 - - 0.2 0 - 2 -- -- - 0 - 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/26/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/4/2002 529 - -- 854 527 - 19 0.1 0 - 0 670 -- 30 0 1 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/5/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/11/2002 506 -- - 810 473 -- -- 0.1 0 -- 0 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/12/2002 - - - - - - - - 0 - - - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/18/2002 496 - -- 850 514 - - 0 0 - 0 -- -- 20 0 1 0 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/19/2002 -- -- - - -- -- -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/25/2002 499 - -- 810 499 - - 0 0 - 1 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/26/2002 -- -- - - -- -- -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/29/2002 -- -- - - -- -- 20 - -- -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/30/2002 -- -- - - -- -- 23 - -- -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/31/2002 - - - - - - 25 - - - - - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/1/2002 512 - -- 818 469 - 23 0 - 1 620 -- 30 0 1 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/2/2002 - - - - - - 21 - - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/3/2002 -- -- - - -- -- 24 - -- -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/4/2002 - - - - - - 23 - - - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/5/2002 - - - - - - 24 - - - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/6/2002 - - -- -- - - 24 -- -- -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/7/2002 - - - - - - 23 - - - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/8/2002 480 - -- 775 461 - 22 -- 15 -- -- -- 13 -- 20 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/8/2002 480 - -- 775 461 - - - 15 -- -- - 13 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/9/2002 - - -- -- - - 23 -- -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/12/2002 - - -- -- - - 17 -- -- -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/13/2002 - - - - - - 16 - - - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/14/2002 - - -- -- - - 14 -- -- -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/15/2002 499 - -- 809 500 - -- -- 0 -- -- -- -- -- 0 -- 10 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/15/2002 - - - - - - 13 0 -- -- 2 -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/16/2002 -- -- - - -- -- 14 - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/17/2002 -- -- - - -- -- 15 - -- -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/18/2002 - - - - - - 15 -- -- -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/19/2002 -- -- - - -- -- 14 - -- -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/20/2002 - - - - - - 10 -- -- -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/21/2002 -- -- - -- -- -- 8 -- -- -- -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 4/22/2002 681 - -- 1150 691 - 7 0.4 0 - 2 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/23/2002 - - - - - - 8 - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/24/2002 -- -- - - -- -- 9 - -- -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/25/2002 - - - - - - 10 - -- -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/26/2002 -- -- - - -- -- 11 - -- -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/27/2002 -- -- - - -- -- 12 - -- -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/28/2002 - - - - - - 13 - -- -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/29/2002 - - -- 976 632 - 14 0.5 - - - -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/29/2002 599 - - - - - -- - -- 3 - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/30/2002 -- -- - - -- -- 14 - -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/1/2002 - - - - - - 15 - - - - - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/1/2002 - - - - - - 16 - - - - - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/2/2002 -- -- - - -- -- 18 - -- -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/3/2002 -- -- - - -- -- 20 -- -- -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/4/2002 -- -- - - -- -- 19 - -- -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/5/2002 - - - - - - 21 - - - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/6/2002 523 - -- 907 582 - 23 0.9 0 - 2 380 -- 30 0 3 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/6/2002 -- -- - - -- -- 23 - -- -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/7/2002 - - - - - - 23 - 0 - - - - -- -- - --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/8/2002 -- -- - - -- -- 23 - -- -- -- - - -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/9/2002 -- -- - - -- -- 25 -- -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/13/2002 557 - -- 870 553 - - 0 - 2 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/14/2002 - - - - - - - - - - - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/20/2002 616 - -- 892 576 - - 0.2 - 2 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/21/2002 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/22/2002 - - - - - - 36 - - - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/29/2002 486 - -- 870 531 - -- 0.2 0 -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/10/2002 566 - -- 985 606 - - 0.1 0 - 2 -- -- - -- -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/11/2002 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/17/2002 812 - -- 1380 870 - 8 2.9 0 - 50 -- 50 7 30 -
Montana Gulch | 591-MT POND Montana Pond Overflow 6/24/2002 865 - -- 1450 883 - - 4 0 -- 4 -- -- -- -- 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/26/2002 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/8/2002 793 - -- 1290 766 - -- 1.7 0 -- -- -- -- -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/15/2002 671 - - 1230 761 - -- 2.8 0 -- -- -- -- -- 30 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/22/2002 648 - -- 1170 730 - - 2.2 0 - -- -- - -- 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/23/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/29/2002 685 - - 1160 - - -- 1.2 0 -- 3 -- -- -- 0 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/30/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/5/2002 628 - -- 1140 682 - 23 3.2 0 - 4 330 -- 90 0 5 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/6/2002 -- -- - -- -- -- -- -- 0 -- -- -- -- -- -- -- 0 --
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Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix B

Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 8/11/2002 753 - -- 1290 695 - - 5.7 0 - 5 -- -- - 0 -- 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/12/2002 - - - - - - -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/19/2002 918 - -- 1510 925 - - 5.7 0 - 4 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/20/2002 - - - - - - -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/26/2002 1720 - -- 3020 1830 - - 2.2 0 - 10 -- -- - 0 -- 0 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/27/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/2/2002 810 - -- 1340 827 - - 14 0 - 3 -- -- - 0 - 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/3/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/9/2002 764 - -- 1230 845 - 13 1.8 0 - 2 240 -- 60 0 4 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/10/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/16/2002 787 -- -- 1170 710 -- -- 2.5 0 -- 3 -- -- -- 0 -- 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/17/2002 - - - - - - - - 0 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/23/2002 632 - -- 1110 669 - - 2.4 0 - 3 -- -- - 0 -- 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/24/2002 - - - - - - - - 0 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/30/2002 656 - -- 1100 694 - - 2.5 0 - 2 -- -- - 0 -- 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/1/2002 - - - - - - - - 0 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/7/2002 628 - -- 1080 673 - 27 2 0 - 2 650 -- 80 0 3 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/8/2002 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/21/2002 | 653 -- - - 667 -- -- 1.3 0 -- 1 -- -- -- 0 -- 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/22/2002 | -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/28/2002 | 258 - -- 988 581 - - 0.3 0 - 2 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/29/2002 | -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/4/2002 673 - -- 1100 607 - 23 0.4 0 - -- -- 20 4 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/11/2002 | 578 -- -- 1000 572 -- -- 0.2 0 -- 0 220 -- -- -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/12/2002 | -- - -- -- - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/18/2002 | 526 - -- 963 617 - -- 0.2 0 -- 1 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/19/2002 | -- - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/25/2002 | 551 - -- 885 533 - - 0.2 0 - 0 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/26/2002 | -- - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/2/2002 534 - -- 826 514 - 23 0.1 0 - 0 140 -- 10 0 2 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/3/2002 - - - - - - - - 0 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/9/2002 513 - -- -- 561 - -- 0 0 -- 2 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/10/2002 | -- - - - - - - - 0 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/16/2002 | 496 - - 835 535 - -- 0 0 -- 0 -- -- -- -- 20 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/17/2002 | 528 - 8.2 834 513 - 28 0.3 0 - 250 -- 20 3 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 12/26/2002 | 517 - -- 859 527 - - 0.2 0 - 1 -- -- - -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/27/2002 | -- - - - - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/30/2002 | 532 - -- -- - - - 0.2 - - 1 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/31/2002 | -- - - - - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/6/2003 524 - -- 871 512 - 20 0.3 - 2 330 -- 30 0 4 30 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/7/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/13/2003 565 - - 859 506 - -- 0.3 0 -- 1 - - - 0 - 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/14/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/20/2003 514 - -- -- 454 - - 0 0 - 2 -- -- - 0 - 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/21/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/27/2003 509 - -- -- 454 - - 0.3 0 - 2 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/28/2003 - - - - - - -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/3/2003 510 - -- -- 459 - 17 0.2 0 - 4 310 -- 30 0 2 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/4/2003 - - - - - - -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/10/2003 517 - -- 808 467 - - 0.2 0 - 1 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/11/2003 - - - - - - - - 0 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/17/2003 520 -- - 817 467 -- -- 0.4 0 -- 3 -- -- -- 0 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/18/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/24/2003 503 -- - 787 530 -- -- 0.4 0 -- 0 -- -- -- 0 -- 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/25/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/3/2003 464 - -- 801 431 - 22 0.2 0 -- 0 560 -- 30 0 2 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/4/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/10/2003 478 - -- 797 456 - - 0 0 - 0 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/11/2003 -- -- - - -- -- -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/17/2003 534 - -- 813 537 - - 0.2 0 - 4 -- -- - 0 -- 100 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/18/2003 -- -- - - -- -- -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/24/2003 555 - -- 894 561 - - 0.2 0 - 1 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/25/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/1/2003 781 -- -- 1270 847 -- 14 2 0 -- 2 60 -- 50 0 8 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/2/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/7/2003 711 - -- 1210 800 - -- 1.3 0 -- 6 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/8/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/14/2003 739 - -- 1230 - - -- 0.8 0 -- 2 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/15/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/21/2003 784 - -- 1350 804 - - 0.6 0 - 3 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/22/2003 - - - - - - - - 0 - - - - -- -- - 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/28/2003 627 - -- 1110 737 - - 0.9 0 - 2 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/29/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/5/2003 648 - -- 1020 704 - 6 2.2 0 - 4 60 -- 40 0 5 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/6/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/19/2003 760 - -- -- - - - 1.6 - - 0 -- -- - 0 -- 0 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/20/2003 - - - - - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/26/2003 614 - -- 1040 638 - - 1.1 0 - -- -- - -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/26/2003 614 - - 1040 638 - -- 1.1 0 -- -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/27/2003 -- -- - -- -- -- -- -- 0 -- -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/27/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/2/2003 563 -- -- 966 -- -- 4 0.8 0 -- 2 0 -- 20 0 3 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/3/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/9/2003 567 - -- 948 547 - - 0.9 0 - 2 -- -- - 0 - 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/10/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/16/2003 635 - -- 1020 619 - - 0.5 0 - 2 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/17/2003 - - - - - - -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/23/2003 613 - -- 1030 617 - - 1.1 0 - 1 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/24/2003 - - - - - - -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/30/2003 613 - -- 1010 - - - 0.4 0 - 1 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/1/2003 - - - - - - - - 0 - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/7/2003 574 -- - 988 580 -- -- 1 0 -- 2 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/8/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/14/2003 557 - -- 961 593 - 4 1 0 -- 5 60 -- 30 0 4 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/15/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/21/2003 558 - -- 985 595 - - 1 0 - 0 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/22/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/28/2003 548 - -- 914 522 - - 0.5 0 - 2 -- -- - - -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/28/2003 546 -- - 914 525 -- -- 0.5 0 -- -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/29/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/4/2003 610 - -- 981 313 - 13 1.2 11 -- 2 50 -- 50 0 3 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/5/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/11/2003 576 -- -- 957 596 -- -- 1 0 -- 1 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/12/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/18/2003 499 - -- 889 562 - - 0.7 0 - 1 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/19/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/25/2003 507 - -- -- - - -- 0.2 -- -- 2 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/26/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/1/2003 558 - -- 881 543 - 4 0.6 0 - 3 70 -- 30 0 3 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/2/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/8/2003 568 -- -- 912 548 -- -- 0.7 0 -- 1 -- -- -- 0 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/9/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/15/2003 489 - -- 845 507 - - 1.4 0 - 0 -- -- - 0 -- 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/16/2003 - - - - - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/22/2003 465 - -- 819 - - - 0.5 0 - 0 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/23/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/29/2003 553 - - 825 494 - -- 0.3 0 -- 2 -- -- -- 0 -- 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/30/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/6/2003 548 - -- 802 486 - 9 0.5 0 - 0 440 -- 30 0 0 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/7/2003 -- -- - -- -- -- -- -- 0 -- -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 10/8/2003 570 - 8.1 971 626 - 7 0.4 14 - 1 540 -- 40 0 5 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/8/2003 577 - 7.8 1060 652 - 6 0.5 8 - 1 520 -- 40 0 7 50 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/9/2003 566 -- 7.9 1090 671 -- 7 0.5 14 -- 1 810 - 40 0 7 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/9/2003 575 - 8 1100 711 - 6 0.5 16 - 1 660 -- 40 0 6 50 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/10/2003 | 544 -- 7.9 1130 724 -- 6 0.4 18 -- 0 830 - 40 0 7 50 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/13/2003 | 542 - -- -- - - - 0.7 - - 2 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/13/2003 | -- - - - - - -- - 10 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/14/2003 | -- -- - - -- -- -- - 10 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/20/2003 | 550 - -- -- - - - 0.4 - - 0 -- -- - 0 - 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/21/2003 | -- -- - - -- -- -- - 0 -- -- - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/27/2003 | 526 - -- 834 486 - - 0.3 0 - 1 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/28/2003 | -- -- - - -- -- -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/3/2003 472 - -- 798 482 - 11 0.3 0 - 1 370 -- 30 0 1 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/4/2003 - - - - - - - - 0 - - - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/10/2003 | 548 - -- 838 489 - - 0.5 0 - 1 -- -- - 0 -- 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/11/2003 | -- - - - - - - - 0 - - - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/17/2003 | 529 - -- 823 475 - - 0.4 0 - 2 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/18/2003 | -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/24/2003 | 536 - -- 830 491 - - 0.8 0 - 1 -- -- - 0 -- 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/25/2003 | -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/1/2003 512 -- -- 831 478 -- 13 1.2 0 -- 2 690 -- 40 0 2 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/2/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/8/2003 528 - -- 829 492 - -- 0.6 0 -- 1 -- -- -- 0 -- 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/9/2003 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/15/2003 | 533 - -- 833 507 - -- 0 0 -- 2 -- -- -- 0 -- 50 --
Montana Gulch | 591-MT POND Montana Pond Overflow 12/16/2003 | -- - -- -- - - - 37242.0| 0 - - -- -- - - -- - -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/22/2003 | 559 - -- 841 - - -- 0.5 0 -- 3 -- -- -- 0 -- 60 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/23/2003 | -- - - - - - - - 0 - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/29/2003 | 457 - -- -- 432 - -- 0.4 0 -- 2 -- -- -- 0 -- 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/30/2003 | -- - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/5/2004 440 - -- 732 435 - 25 0.3 0 - 2 820 -- 40 0 0 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/6/2004 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/12/2004 476 - -- 721 452 - - 0.1 0 - 0 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/13/2004 - - - - - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/19/2004 534 - -- 784 503 - - 0.1 0 - 3 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/20/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/26/2004 498 - - 799 497 - -- 0.2 0 -- 2 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/27/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/2/2004 488 - -- 738 457 - 22 0.2 0 - 2 310 -- 50 2 0 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/3/2004 -- -- - -- -- -- -- -- 0 -- -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 2/9/2004 479 - -- 737 455 - - 0 0 - 1 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/10/2004 - - - - - - -- - 0 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/16/2004 458 - -- 704 452 - - 0.4 0 - 1 -- -- - 0 -- 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/17/2004 - - - - - - -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/23/2004 567 - -- 880 571 - - 0.4 0 - 2 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/24/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- - --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/2/2004 - - - - - - -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/3/2004 1120 - -- 1730 1220 - 6 1.9 0 - 3 80 -- 30 9 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/8/2004 890 - -- 1490 999 - - 2.1 0 - -- -- - 0 - 270 -
Montana Gulch | 591-MT POND Montana Pond Overflow 3/8/2004 2380 - -- 1490 999 - - 11.6 0 - 6 -- -- - -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/9/2004 -- -- - - -- -- -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/15/2004 934 - -- 1390 950 - -- 3.9 0 -- 5 -- -- -- 0 -- 70 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/16/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/22/2004 818 - -- -- - - - 1.9 - - 3 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/23/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 3/29/2004 855 - -- 1310 891 - - 8.1 0 - 4 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/30/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/5/2004 745 - -- 1150 769 - 11 3.4 0 - 5 70 -- 70 0 6 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/6/2004 -- -- - - -- -- -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/12/2004 729 - -- 1170 811 - - 3.2 0 - 4 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/13/2004 - - - - - - - - 0 - - - - -- -- - -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/19/2004 750 - -- 1150 785 - - 1.2 0 - 0 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/20/2004 - - - - - - - - 0 - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/26/2004 759 - -- 1210 - - -- 0.9 0 -- 2 -- -- -- 0 -- 10 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/27/2004 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/3/2004 677 -- -- 1040 683 -- 19 11 0 -- 2 200 -- 70 0 3 30 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/4/2004 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/10/2004 572 - -- 959 600 - - 0.4 0 - 0 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/11/2004 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/17/2004 591 - -- 915 459 - -- 0.3 0 -- 1 -- -- -- 0 -- 10 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/18/2004 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/24/2004 557 - -- 863 597 - -- 0 0 -- 2 -- -- -- 0 -- 10 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/25/2004 - - -- -- - - -- -- 0 -- -- -- -- -- -- -- -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/31/2004 646 - - 1080 736 - -- 1.2 0 -- 1 -- -- -- 0 -- 50 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/1/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/7/2004 746 - -- 1270 828 - 4 1.9 0 - 2 0 -- 30 0 6 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/8/2004 - - - - - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/14/2004 721 - -- 1230 - - - 2 0 - 2 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/15/2004 - - - - - - -- -- 0 -- -- -- -- -- -- -- 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/21/2004 853 - -- 1330 852 - - 1.1 0 - 3 -- -- - 0 -- 20 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/22/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/28/2004 759 - - 1310 748 - - 0 0 - 4 -- -- - 0 - 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/29/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/5/2004 708 - -- 1120 651 - 5 1.5 0 - 3 90 -- 10 0 4 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/6/2004 -- -- - - -- -- -- - 0 -- -- - - -- -- - 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/11/2004 895 -- - 2200 1350 -- 7 13 29 -- 7 410 - 50 0 12 70 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/12/2004 - - - - - - -- - 33 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/19/2004 951 -- - 2310 1490 -- 10 1.2 50 -- 2 190 - 60 0 13 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/20/2004 - - - - - - -- - 43 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/26/2004 994 - -- 2580 1650 - 7 0.3 45 - 6 50 -- 50 0 18 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/27/2004 - - - - - - - - 46 - - - - -- -- - -- --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/2/2004 889 - -- 2380 1470 - 13 0.5 61 -- 7 200 -- 60 0 27 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/3/2004 -- -- - - -- -- -- - 61 -- -- - - -- -- -- 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/9/2004 831 - -- 2380 1400 - 11 15 59 -- 9 360 -- 70 0 31 40 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/10/2004 -- -- - - -- -- -- - 69 -- -- - - -- -- -- -- --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/16/2004 828 - -- 2360 1520 - - 0.6 54 - 5 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 8/23/2004 823 - -- 2590 1620 - - 0.4 88 - 5 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 8/30/2004 807 - -- 2320 1440 - - 0.7 73 - 3 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/6/2004 840 - -- 2380 1470 - 10 0.3 68 -- 4 120 -- 60 0 65 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/13/2004 931 -- - 2530 1540 -- 7 0.5 46 -- 4 140 - 70 0 76 20 --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/20/2004 876 - -- -- 1580 - - 0.5 51 - 2 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 9/27/2004 885 - -- 2590 1620 - - 0.4 49 - 4 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/4/2004 887 - -- 2480 - - 12 0.6 43 - 2 150 -- 80 0 87 30 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/11/2004 | 968 - -- 2690 - - - 0.5 51 - 1 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/18/2004 | 1000 - -- 3020 1840 - - 0.4 57 - 3 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/25/2004 | 834 - -- -- 1550 - - 0.5 30 - 3 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 11/1/2004 849 - -- 2440 1420 - 9 0.6 53 - 2 50 -- 90 0 17 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/8/2004 698 -- -- 1360 823 -- 0.7 16 -- 2 70 -- 50 0 8 50 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/15/2004 | 702 - -- 1090 666 - - 0.5 0 - 2 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 11/22/2004 | 719 - -- 1100 695 - - 0.6 0 - 1 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND Montana Pond Overflow 11/29/2004 | 652 - -- 1030 642 - - 0.5 0 - 0 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND Montana Pond Overflow 12/5/2004 661 - -- -- 592 - 7 0.2 0 - 0 0 -- 30 0 3 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 12/13/2004 | 630 - -- 950 589 - - 0.2 0 - 1 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 12/20/2004 | 619 - -- 883 565 - - 0.2 0 - 1 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 12/27/2004 | 594 - -- 878 537 - - 0 0 - 2 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 1/3/2005 495 - -- 824 543 - 3 0 0 - 3 0 -- 30 0 0 0 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/10/2005 520 - - 835 520 - -- 0 0 -- 0 -- -- -- 0 -- 10 --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/17/2005 593 - -- 903 544 - - 0.2 0 - 5 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/24/2005 586 - - 925 536 - -- 0.2 0 -- 0 -- -- -- 0 -- 30 --
Montana Gulch | 591-MT POND Montana Pond Overflow 1/31/2005 659 - -- 1050 - - - 0.7 12 - 2 -- -- - 0 -- 70 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (mg/L) | (ug/L) | (ue/t) | (ve/l) | (ug/L) | (ug/L) | (ug/l) | (wg/L) | (me/L) | (ug/h) | (ue/h) | (ne/) | (ug/l) (mg/L)
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/7/2005 761 - - 1670 - - 8 0.7 56 - 2 440 - 60 0 19 90 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/14/2005 734 - - 1760 1050 - - 0 63 - 2 - - - 0 0 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/21/2005 690 - - 1440 - - - 0.4 46 - 3 - - - 0 0 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/28/2005 625 - - 1170 704 - - 0.4 22 - 2 - - - 0 0 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/7/2005 767 - - 1910 | 1160 | -- 7 0.8 64 - 2 650 - 70 0 13 140 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/14/2005 531 - - 840 435 - - 0.4 0 - 2 - - - 0 - 70 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/21/2005 552 - - 885 527 - - 31 0 - 4 - - - 0 -- 280 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/28/2005 597 - - 909 564 - - 34 0 - 3 - - - 0 - 200 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/4/2005 616 - - 932 563 - 4 3.2 0 - 4 260 - 110 0 2 160 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/11/2005 544 - -- 867 527 - - 5.1 0 - 3 -- -- - 0 -- 200 -
Montana Gulch | 591-MT POND Montana Pond Overflow 4/18/2005 909 - -- 1440 - - - 2.1 0 - 2 -- -- - 0 -- 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 4/25/2005 1300 - -- 1900 1270 - - 5.5 0 - 3 -- -- - 0 -- -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/2/2005 1430 -- -- -- -- -- 0 5.2 -- -- 2 0 -- 40 0 12 --
Montana Gulch | 591-MT POND Montana Pond Overflow 5/9/2005 1410 - -- 2110 1350 - - 5.3 0 - 6 -- -- - 0 0 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 5/16/2005 1320 - -- 1880 1240 - - 5.3 0 - 7 -- -- - 0 0 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 5/23/2005 1080 - -- 1770 1140 - - 4.8 0 - 4 -- -- - 0 0 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 5/30/2005 1150 - -- -- 1060 - - 3.7 0 - 2 -- -- - 0 0 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 6/6/2005 1030 - -- 1580 1060 - 4 2.8 0 - 3 70 -- 30 0 8 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 6/13/2005 939 - -- 1470 970 - - 2.6 0 - 2 -- -- - 0 0 0 -
Montana Gulch | 591-MT POND Montana Pond Overflow 6/20/2005 1150 - -- 1900 1220 - - 2.3 0 - 5 -- -- - 0 0 10 -
Montana Gulch | 591-MT POND Montana Pond Overflow 6/27/2005 1190 - -- 1810 1170 - - 1.7 0 - 1 -- -- - 0 0 10 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 7/4/2005 1060 - -- -- 1190 - 3 4.6 0 -- 8 40 -- 20 0 10 0 --
Montana Gulch | 591-MT POND Montana Pond Overflow 7/18/2005 1110 - -- 1510 1000 - - 5 0 - 2 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND Montana Pond Overflow 7/25/2005 920 - -- 1430 936 - - 1.6 0 - 4 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/1/2005 975 -- 8.6 1430 921 -- 0 1.8 0 -- 1 80 -- 30 0 7 20 --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/8/2005 892 - -- 1380 892 - - 2.9 0 - 3 -- -- - 0 -- 40 -
Montana Gulch | 591-MT POND Montana Pond Overflow 8/12/2005 882 - -- 1290 798 - - 2.4 0 - 3 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND Montana Pond Overflow 8/15/2005 812 - -- 1320 809 - - 2.1 0 - 3 -- -- - 0 -- 30 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/29/2005 937 -- -- 1380 859 -- -- 3 0 -- 0 -- -- -- 0 -- 20 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/5/2005 873 - -- -- - - 5 0.8 0 -- 5 70 -- 20 0 4 0 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/12/2005 867 - -- -- - - -- 3 0 -- 0 -- -- -- 0 -- 10 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/14/2005 1250 -- 7.8 -- -- -- 3 4.3 48 -- 10 330 -- 140 0 10 540 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/19/2005 825 - -- -- - - -- 1.7 0 -- 2 -- -- -- 0 -- 10 --
Montana Gulch | 591-MT POND Montana Pond Overflow 9/26/2005 762 - -- -- - - - 2.7 - - -- -- - 0 -- 60 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/3/2005 936 - - - - - 7 1.8 -- -- 90 -- 50 0 6 20 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/10/2005 | 949 - -- -- - - - 4.5 0 - 69 -- -- - 2 -- 450 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/25/2005 | 710 - -- -- 680 - - 0.7 0 - -- -- - 0 -- 50 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/31/2005 | 784 - - - 1170 - -- 1 0 -- -- -- -- 0 -- 30 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/7/2005 652 - -- 986 638 - 15 2 0 - 570 -- 60 0 100 -
Montana Gulch | 591-MT POND Montana Pond Overflow 1/2/2006 724 - -- 1070 702 - 13 13.8 0 - 10 870 -- 146 0 276 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND Montana Pond Overflow 1/9/2006 777 - -- 1170 782 - - 4.8 0 - 3 -- -- - 0 -- 32 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/16/2006 829 - - 1260 836 - - 4.3 0 - 8 -- -- - 0 - 32 -
Montana Gulch | 591-MT POND Montana Pond Overflow 1/23/2006 830 - -- 1170 781 - - 3.7 0 - 3 -- -- - 0 -- 20 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 4/17/2006 1440 - -- 3610 2230 - 11 121 - 5 200 -- 108 0 40 267 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/25/2006 1310 -- - 3320 2280 -- 14.9 106 -- 16 400 - 135 0 30 525 --
Montana Gulch | 591-MT POND Montana Pond Overflow 8/14/2006 865 - -- 1320 858 - - 4 0 - -- -- - 0 0 53 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/16/2006 1400 - -- 4750 3060 - 6.7 137 - 600 -- 108 0 43 304 -
Montana Gulch | 591-MT POND Montana Pond Overflow 10/25/2006 | 894 - 8.3 -- 955 - 4.2 10 - 130 -- 72 - 8 22 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/13/2006 | 1000 - 8.2 -- - 7 4.2 11 - 12 80 -- 67 - 9 21 -
Montana Gulch | 591-MT POND Montana Pond Overflow 1/3/2007 683 - 8.7 -- 709 - 11 0.3 - 80 -- 42 - 3 11 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/26/2007 676 -- 8.7 - -- 3 0.8 -- 110 -- 83 -- 3 35 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/19/2007 755 - 8.3 -- 799 - 2 10.8 -- 60 -- 126 -- 5 79 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/25/2007 969 - 8 -- - 6 5.1 36 - 10 450 -- 92 - 9 64 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/23/2007 1200 - 8 -- 1620 - 3 4 25 -- 450 -- 68 -- 18 72 --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/19/2007 1450 - 8.2 -- 1680 - 7 4 - - 9 90 -- 75 - 19 34 -
Montana Gulch | 591-MT POND Montana Pond Overflow 7/24/2007 1620 - 8.3 -- - 12 5.2 - - 150 -- 161 - 22 91 -
Montana Gulch | 591-MT POND Montana Pond Overflow 8/29/2007 1400 - 7.7 -- 2290 - 13 8.8 - - 7 740 -- 116 - 28 388 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/26/2007 1440 -- 7.9 - 2390 -- 15 14.6 -- -- 13 270 - 337 -- 39 655 --
Montana Gulch | 591-MT POND Montana Pond Overflow 10/25/2007 1150 - 7.8 -- - 12 9.6 - - 4 0 -- 213 - 19 171 -
Montana Gulch | 591-MT POND Montana Pond Overflow 11/27/2007 | 1020 - 6.6 -- 1260 - 16 6.9 - - 3 90 -- 160 - 14 57 -
Montana Gulch | 591-MT POND Montana Pond Overflow 12/17/2007 | 913 - 8.2 -- - 17 4.9 - - 5 270 -- 131 - 9 80 -
Montana Gulch | 591-MT POND Montana Pond Overflow 1/22/2008 893 - 8.4 -- - 5 2.8 - - 5 450 -- 99 - 7 55 -
Montana Gulch | 591-MT POND Montana Pond Overflow 2/25/2008 817 - 8.3 -- - 4 2.1 - - 2 360 -- 78 - 4 43 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 3/19/2008 795 -- 8.2 -- -- 3 2.2 -- -- 5 320 -- 93 -- 6 40 --
Montana Gulch | 591-MT POND Montana Pond Overflow 4/22/2008 901 - 7.8 -- - 3 3 - - 7 220 -- 69 - 8 30 -
Montana Gulch | 591-MT POND Montana Pond Overflow 5/20/2008 961 - 8.2 -- - 9 2.4 - - 6 160 -- 41 - 8 20 -
Montana Gulch | 591-MT POND Montana Pond Overflow 6/29/2008 1520 - 7.6 -- 2080 - 7 16.4 - - 8 300 -- 213 - 23 434 -
Montana Gulch | 591-MT POND Montana Pond Overflow 7/29/2008 1560 - 7.4 -- 2210 - 5 14.4 - - 7 140 -- 300 - 17 420 -
Montana Gulch | 591-MT POND Montana Pond Overflow 8/27/2008 1710 - 7.8 -- 2590 - 4 8.1 - - 4 260 -- 100 - 36 224 -
Montana Gulch | 591-MT POND Montana Pond Overflow 9/29/2008 1620 - 8 -- 1910 - 4 4.8 - - 3 0 -- 102 - 15 49 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/29/2008 | 1320 -- 7.3 -- 2330 -- 4 21.8 -- -- 30 200 -- 377 -- 33 757 --
Montana Gulch | 591-MT POND Montana Pond Overflow 11/13/2008 | 1320 - 7.7 -- 1970 - 5 13.1 - - 12 110 -- 248 - 16 292 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/17/2008 | 1330 -- 7.2 -- 1380 -- 8 35.2 -- -- 370 -- 212 -- 8 440 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 1/28/2009 1520 - 8.5 - 1540 - 7 8.2 -- -- 50 -- 34 -- 17 14 --
Montana Gulch | 591-MT POND Montana Pond Overflow 2/17/2009 1410 - 8.3 -- 1640 - 6 5.3 - - 50 -- 40 - 24 16 -
Montana Gulch | 591-MT POND Montana Pond Overflow 3/26/2009 1430 - 6.7 -- 1700 - 9 61.2 - - 16 310 -- 316 - 27 1210 -
Montana Gulch | 591-MT POND Montana Pond Overflow 3/31/2009 1480 - 7.5 -- 1740 - 6 17.3 - - 4 0 -- 149 - 31 61 -
Montana Gulch | 591-MT POND Montana Pond Overflow 4/29/2009 1210 - -- -- 1800 - 3 2.8 - - 10 1060 -- 47 - 37 96 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/27/2009 1740 - 7.7 - 2270 - 3 45 -- -- 12 210 -- 42 -- 63 144 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 6/24/2009 1740 -- 7.7 -- 3250 -- 2 15.3 -- -- 27 390 -- 284 -- 55 618 --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/5/2009 1540 -- 7.5 - 2690 70 2 10.2 -- -- 16 310 - 505 -- 58 869 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 8/25/2009 1710 - 7.4 -- 3840 80 7 9 - - 25 180 -- 310 - 182 575 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 9/29/2009 1460 -- 7.8 - 2470 7450 3 8.3 -- -- 19 540 - 190 -- 54 422 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 10/30/2009 | 1270 - 8.2 -- 1640 590 3 1.8 - - 11 110 -- 83 - 36 92 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/19/2009 | 1740 -- 7.2 - 3220 -- 2 7.4 -- -- 13 100 - 601 -- 210 440 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 11/30/2009 | 1620 -- 7.4 - 3300 -- 5 11.8 -- -- 33 180 - 570 -- 214 720 --
Montana Gulch | 591-MT POND | Montana Pond Overflow 12/27/2009 | 1250 - 9 -- 1230 - 3 1.1 - - 20 -- 32 - 9 22 -
Montana Gulch | 591-MT POND Montana Pond Overflow 1/17/2010 1080 - 9 -- 1150 - 3 0.6 - - 4 0 -- 41 - 7 14 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 2/28/2010 1080 - 7.8 -- 1160 - 7 9.8 - - 2 180 -- 225 - 10 137 -
Montana Gulch | 591-MT POND Montana Pond Overflow 3/29/2010 1480 - 7.3 -- 2990 - 6 8 - - 24 170 -- 143 - 164 240 -
Montana Gulch | 591-MT POND Montana Pond Overflow 4/27/2010 1160 - 7.3 -- 1930 - 3 7.5 - - 26 690 -- 150 - 37 238 -
Montana Gulch | 591-MT POND | Montana Pond Overflow 5/25/2010 1350 -- 7.2 -- -- -- 3 8.4 -- -- 15 310 -- 76 -- 32 159 --
Montana Gulch | 591-MT POND Montana Pond Overflow 6/23/2010 1910 - 7 -- - - 0 5.4 - - 36 500 -- 67 - 43 237 -
Montana Gulch | 591-MT POND Montana Pond Overflow 7/31/2010 1920 - 7 -- - - 2 10.2 - - 10 210 -- 244 - 28 684 -
Montana Gulch | 591-MT POND Montana Pond Overflow 8/31/2010 1580 - 7.4 -- - - 2 10.3 - - 8 140 -- 350 - 54 919 -
Montana Gulch | L-16 Below MT Pond at Flume 9/27/2001 - - - - - - 26 - - - - 190 - -- -- - 40 --
Montana Gulch | L-16 Below MT Pond at Flume 4/19/2005 480 -- - 680 437 -- 17 3.2 0 -- 35 4940 0 60 -- 240 --
Montana Gulch | L-16 Below MT Pond at Flume 5/10/2005 852 -- 7.1 1300 765 -- 14 2.1 0 -- 28 4080 - 40 -- 8 250 --
Montana Gulch | L-16 Below MT Pond at Flume 6/29/2005 1140 - -- -- 1980 - 0 15 122 -- 12 550 -- 50 -- 70 70 --
Montana Gulch | L-16 Below MT Pond at Flume 7/11/2005 968 - -- 1600 1120 - - 4 0 - -- -- - - -- 0 -
Montana Gulch | L-16 Below MT Pond at Flume 3/31/2009 1410 - 7.2 -- 1630 - 5 15.7 - - 4 0 -- 137 - 27 105 -
Montana Gulch | L-2 Lower MT Gulch 6/7/2001 628.3 - 8.03 | 922 560 - - - <5 - - -- -- - 0 -- - 24
Montana Gulch | L-2 Lower MT Gulch 9/27/2001 - - -- -- - - 58 -- -- -- -- 1990 -- -- 0 -- 310 -
Montana Gulch | L-2 Lower MT Gulch 8/11/2004 877 - 8.2 2370 1460 - 15 0.5 54 - 210 -- 40 0 27 30 0
Montana Gulch | L-2 Lower MT Gulch 8/16/2006 1270 -- 8.4 3830 2490 -- 18 15 12 -- 6 1440 - 93 2 42 115 --
Montana Gulch | L-47 Above Campground 6/7/2001 635.3 - 8.03 | 922 560 - 3 - <5 -- -- -- -- -- 3 -- -- 12
Montana Gulch | L-47 Above Campground 9/27/2001 - - - 926 - - 24 - - - - 230 - - 3 - 40 -
Montana Gulch | L-47 Above Campground 9/27/2001 - - -- 926 - - 24 -- -- -- -- 230 -- -- 3 -- 40 --
Montana Gulch | L-47 Above Campground 8/11/2004 874 -- 8.1 -- 1440 -- 11 0.5 55 -- 4 100 -- 40 13 29 20 0
Montana Gulch | L-47 Above Campground 6/29/2005 999 -- -- 2360 -- -- -- 1.6 62 -- 11 -- -- -- 0 -- 60 --
Montana Gulch | L-47 Above Campground 8/16/2006 1300 - 8.3 2410 2740 - 2.1 34 - 370 - 96 55 115 --
Montana Gulch | L-47 Above Campground 3/31/2009 1340 -- 7.6 4250 1550 -- 11.7 -- -- 2 70 -- 94 10 25 84 --
Rock Creek L-1 Kolczak Crossing 5/30/1990 273 - 8.2 338 - - -- -- -- -- -- -- -- -- -- -- -- --
Rock Creek L-1 Kolczak Crossing 11/6/1990 411 0 7.4 551 - - 12 -- -- -- -- -- -- -- -- -- -- --
Rock Creek L-1 Kolczak Crossing 12/13/1990 | 372 - 7.7 546 275.5 - 25 <1 <5 <20 <10 780 <1 40 - <5 220 4
Rock Creek L-1 Kolczak Crossing 3/21/1991 363 91.56 8.3 477 247 - 29 <1 <5 <20 <10 710 <1 <30 10 <5 90

Rock Creek L-1 Kolczak Crossing 5/17/1991 348 785.45 8.3 399 180 - 14 0.1 <5 <20 1 730 <0.2 <30 <2 <5 80

Rock Creek L-1 Kolczak Crossing 6/13/1991 391 848.29 8.4 487 217 - - -- <5 - - -- -- - - -- - -
Rock Creek L-1 Kolczak Crossing 7/24/1991 421 584.6 8.2 598 296 - -- -- <5 -- -- -- -- -- -- -- -- --
Rock Creek L-1 Kolczak Crossing 9/5/1991 460 315 8.3 605 329 - - -- <5 - - -- -- - - -- - -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Rock Creek L-1 Kolczak Crossing 9/5/1991 467 315 7.9 599 313 - - -- <5 - - -- -- - - -- - 4
Rock Creek L-1 Kolczak Crossing 10/20/1991 | 357 212.7 8 575 236 - 8 <1 <5 <20 <10 310 <1 40 <10 <5 270 13
Rock Creek L-1 Kolczak Crossing 5/30/1992 388 58.34 8.2 512 251 -- 27 <1 <5 <10 <10 1170 <1 <30 <10 <5 130 16
Rock Creek L-1 Kolczak Crossing 10/16/1992 | 389 260.32 8.1 584 315 -- <5 <1 <5 <10 <10 720 <1 70 10 <5 270 11
Rock Creek L-1 Kolczak Crossing 5/15/1993 429 341.11 8.2 563 276 -- 16 2 <5 <10 <10 850 <1 20 <10 <5 100 8
Rock Creek L-1 Kolczak Crossing 10/16/1993 | 526 718.13 7.8 747 410 -- 5 5 <5 <10 <10 240 <1 90 20 <5 730 1
Rock Creek L-1 Kolczak Crossing 5/21/1994 443 650.8 8.3 579 289 -- 14 <1 <5 <10 <10 1660 <1 20 <10 <5 170 112
Rock Creek L-1 Kolczak Crossing 10/29/1994 | 517 207.3 7.7 752 440 -- 14 <1 <5 <10 <10 1270 <1 50 <10 <5 280 40
Rock Creek L-1 Kolczak Crossing 5/13/1995 436 267 7.9 656 358 -- 48 <1 <5 <10 10 5770 <1 30 <10 4 320 216
Rock Creek L-1 Kolczak Crossing 10/18/1995 | 579 175 7.4 829 494 - - -- <5 - - -- -- - - -- - -
Rock Creek L-1 Kolczak Crossing 5/31/1996 448 1207.4 7.6 541 288 <100 12 0.2 <5 <1 <1 740 <0.6 20 <3 2 110 17
Rock Creek L-1 Kolczak Crossing 10/23/1996 | 481 201.97 7.5 684 407 <100 10 0.6 <5 <1 <1 540 <0.6 50 <3 2 300 15
Rock Creek L-1 Kolczak Crossing 4/19/1997 468 273.79 8 591 135 <100 7 0.1 <5 - <1 1090 - <20 <3 1 140 24
Rock Creek L-1 Kolczak Crossing 5/15/1997 483 259.87 7.3 622 311 <100 10 <0.1 <5 - 2 420 -- <20 <3 2 90 10
Rock Creek L-1 Kolczak Crossing 6/19/1997 494.6 1207.4 8.12 | 750 427.6 <100 7 12.3 <5 -- 29 1180 - 130 4 2 1040 12
Rock Creek L-1 Kolczak Crossing 8/14/1997 587.4 668.75 8.14 | 934 459.8 <100 15 1.8 <5 - 7 1580 -- 60 <3 5 330 10
Rock Creek L-1 Kolczak Crossing 10/25/1997 | -- -- - - - <100 - - <5 -- <1 - - -- <3 -- -- 10
Rock Creek L-1 Kolczak Crossing 2/12/1998 626.2 -- -- 830 503.2 <100 4 0.2 <5 -- 11 120 -- <20 <3 <1 50 10
Rock Creek L-1 Kolczak Crossing 4/16/1998 689.8 -- -- 993 556.4 <100 <3 0.3 <5 - 2 10 -- <20 <3 3 70 10
Rock Creek L-1 Kolczak Crossing 5/13/1998 646.2 -- -- 928 528.6 160 <3 0.1 <5 -- 30 150 -- <20 5 60 10
Rock Creek L-1 Kolczak Crossing 6/19/1998 666.4 - -- 988 588.1 <100 7 0.4 <5 - 13 490 -- <20 <3 3 80 10
Rock Creek L-1 Kolczak Crossing 8/6/1998 813.1 -- -- 1231 715.8 <100 8 0.6 <5 -- 58 710 -- <20 11 90 26
Rock Creek L-1 Kolczak Crossing 10/8/1998 913.1 - -- 1336 816.2 <100 <3 0.2 <5 - 36 110 -- <20 <3 <1 60 12
Rock Creek L-1 Kolczak Crossing 8/11/2004 769 -- 8.2 1710 1020 -- 9 0.2 33 -- 4 500 -- 20 0 9 40 14
Rock Creek L-23 Rock Creek at Flume 5/30/1990 94 - 8 115 24 - -- - <5 -- -- 780 -- -- 0 -- 20 3
Rock Creek L-23 Rock Creek at Flume 10/10/1990 | 299 17 7.8 312 113 - <5 <1 <5 <20 <10 <30 <1 <30 10 <5 20 1
Rock Creek L-23 Rock Creek at Flume 11/6/1990 300 6.7 7.8 354 - - -- -- -- -- -- -- -- -- -- -- -- --
Rock Creek L-23 Rock Creek at Flume 12/13/1990 | 284 0 8.1 334 - - -- -- -- -- -- -- -- -- -- -- -- --
Rock Creek L-23 Rock Creek at Flume 1/12/1991 390 5 7.7 472 - - -- -- -- -- -- -- -- -- -- -- -- --
Rock Creek L-23 Rock Creek at Flume 3/21/1991 254 20 8 273 108 - <5 <1 <5 <20 <10 160 <1 <30 <10 <5 20 6
Rock Creek L-23 Rock Creek at Flume 5/16/1991 131 359.06 7.9 149 78 - <5 0 <5 <20 2 250 <0.2 <30 2 <5 10

Rock Creek L-23 Rock Creek at Flume 6/13/1991 149 291.29 8.3 217 82 - - -- <5 - - -- -- - 0 -- - -
Rock Creek L-23 Rock Creek at Flume 7/24/1991 281 22.44 8.1 392 163 - - - <5 -- -- -- -- -- 0 -- -- --
Rock Creek L-23 Rock Creek at Flume 9/5/1991 357 15 7.6 431 174 - -- - <5 -- -- -- -- -- 0 -- -- --
Rock Creek L-23 Rock Creek at Flume 10/18/1991 | 311 6.67 8.1 426 165 - <5 <1 <5 <20 <10 <30 <1 <30 10 <5 20 5
Rock Creek L-23 Rock Creek at Flume 5/30/1992 354 0.05 8.2 408 152 - <5 <1 <5 <10 <10 <30 <1 <30 <10 <5 <10

Rock Creek L-23 Rock Creek at Flume 10/15/1992 | 304 5.5 7 375 149 - <5 <1 <5 <10 <10 160 <1 <30 <10 <5 20 8
Rock Creek L-23 Rock Creek at Flume 5/15/1993 141 62.84 8.1 175 43 - <5 <1 <5 <10 <10 100 <1 <10 <10 <5 10

Rock Creek L-23 Rock Creek at Flume 10/16/1993 | 220 38.69 7.8 264 83 - <5 <1 <5 <10 <10 <30 <1 <10 10 <5 110 18
Rock Creek L-23 Rock Creek at Flume 5/21/1994 140 170.8 8.2 171 46 - <5 <1 <5 <10 <10 280 <1 <10 <10 <5 30 24
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Rock Creek L-23 Rock Creek at Flume 8/3/1994 274 7.32 8.2 343 99 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 <10 1
Rock Creek L-23 Rock Creek at Flume 10/30/1994 | 295 9.42 8 367 120 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 10 14
Rock Creek L-23 Rock Creek at Flume 1/26/1995 297 0 7.9 428 140 <100 <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 20 1
Rock Creek L-23 Rock Creek at Flume 5/13/1995 107 107.5 7.8 161 42 - <5 <1 7 <10 <10 370 <1 <10 <10 <5 20 10
Rock Creek L-23 Rock Creek at Flume 6/22/1995 -- 0 - - -- -- <5 - <5 -- -- - - -- -- - -- --
Rock Creek L-23 Rock Creek at Flume 7/25/1995 162 15 7.9 213 60 - <5 <1 <5 <10 <10 100 <1 <10 <10 <5 20 10
Rock Creek L-23 Rock Creek at Flume 10/19/1995 | 234 9.42 7.5 306 98 <100 <3 <0.1 <5 <10 <1 10 <1 <10 <3 <5 <10 10
Rock Creek L-23 Rock Creek at Flume 5/31/1996 108 513 7.9 129 39 <100 5 <0.1 <5 <1 2 480 <0.6 <20 <3 <1 30 10
Rock Creek L-23 Rock Creek at Flume 8/13/1996 265 0 7.2 334 111 <100 <3 <0.1 <5 <2 3 430 <0.6 <20 <3 <1 30 10
Rock Creek L-23 Rock Creek at Flume 10/23/1996 | 290 4.49 7.5 368 135 <100 <3 <0.1 <5 <1 <1 20 <0.6 <20 <3 <1 20 10
Rock Creek L-23 Rock Creek at Flume 2/14/1997 334 0 7.9 405 149 <100 <3 <0.2 <5 <1 <1 30 <0.6 <20 <3 1 40 10
Rock Creek L-23 Rock Creek at Flume 4/19/1997 105 273.34 7.9 157 49 <100 <3 <0.1 <5 -- 3 900 -- <20 <3 <1 30 10
Rock Creek L-23 Rock Creek at Flume 5/15/1997 160 38.15 8 219 60 <100 <3 <0.1 <5 - <1 20 - <20 <3 <1 20 10
Rock Creek L-23 Rock Creek at Flume 6/19/1997 176.1 85.28 8.25 | 304 113.6 <100 <3 <0.1 <5 - 4 30 -- <20 <3 <1 20 10
Rock Creek L-23 Rock Creek at Flume 6/19/1998 86.3 -- -- 140 31.7 590 <3 <0.1 <5 -- 26 1820 - <20 <3 1 30 10
Rock Creek L-23 Rock Creek at Flume 8/6/1998 175.8 - - 242 72.1 <100 <3 0.5 <5 - 2 20 - <20 <3 <1 <10 10
Rock Creek L-29 Rock Creek Above Sullivan 8/23/1990 145 - 7.5 215 96 - 7 <1 - <20 <10 40 <1 <30 <10 <5 30 1
Rock Creek L-29 Rock Creek Above Sullivan 11/1/1990 182 2 7 272 129 - <5 <1 <5 <20 <10 40 <1 <30 <10 <5 80 16
Rock Creek L-29 Rock Creek Above Sullivan 12/12/1990 | 177 1.5 7.1 257 - - - -- - - - -- -- - - -- - -
Rock Creek L-29 Rock Creek Above Sullivan 3/21/1991 -- 328 - - -- -- -- - -- -- -- - - -- -- -- -- --
Rock Creek L-29 Rock Creek Above Sullivan 5/15/1991 29 327.65 7 48 14 - <5 <0.1 <5 <20 5 860 <0.2 <30 3 <5 10 1
Rock Creek L-29 Rock Creek Above Sullivan 6/12/1991 36 302.96 7.4 56 14 - - -- <5 - - -- -- - - -- - -
Rock Creek L-29 Rock Creek Above Sullivan 7/24/1991 87 19.75 7 148 49 - - -- <5 - - -- -- - - -- - -
Rock Creek L-29 Rock Creek Above Sullivan 9/5/1991 161 8 7.2 224 104 - - -- <5 - - -- -- - - -- - -
Rock Creek L-29 Rock Creek Above Sullivan 10/17/1991 | 185 1 7.4 252 110 - 5 1 <5 <20 <10 260 <1 <30 <10 <5 100 28
Rock Creek L-29 Rock Creek Above Sullivan 10/15/1992 | 103 2.61 7.6 149 59 - <5 <1 <5 <10 <10 <30 <1 <30 <10 <5 60 5
Rock Creek L-29 Rock Creek Above Sullivan 5/16/1993 49 38.15 7.2 89 21 - <5 <1 <5 <10 <10 390 <1 <10 <10 <5 30

Rock Creek L-29 Rock Creek Above Sullivan 10/15/1993 | 90 17.64 7.3 140 54 - - -- <5 - - -- -- - - -- - 24
Rock Creek L-29 Rock Creek Above Sullivan 5/20/1994 48 108.5 7.6 85 21 - <5 <1 <5 <10 <10 1060 <1 <10 <10 <5 30 60
Rock Creek L-29 Rock Creek Above Sullivan 8/3/1994 148 314 7.7 217 94 - 6 <1 <5 <10 <10 130 <1 10 <10 <5 40 7
Rock Creek L-29 Rock Creek Above Sullivan 10/30/1994 | 181 2.69 7.4 269 124 - - -- <5 - - -- -- - - -- - -
Rock Creek L-29 Rock Creek Above Sullivan 5/14/1995 30 76 7.2 69 15 - 5 <1 9 <10 <10 2520 <1 <10 <10 <5 40 10
Rock Creek L-29 Rock Creek Above Sullivan 10/19/1995 | 81 3 7.7 141 51 - - -- <5 - - -- -- - - -- - -
Rock Creek L-29 Rock Creek Above Sullivan 10/19/1995 | 77 3 7.6 132 52 - -- -- <5 -- -- -- -- -- -- -- -- --
Rock Creek L-29 Rock Creek Above Sullivan 6/1/1996 34 256 6 87 14 2500 8 <0.1 <5 2 1620 <0.6 <20 <3 <1 50 10
Rock Creek L-29 Rock Creek Above Sullivan 10/24/1996 | 159 0.63 7.1 223 114 - - -- <5 - 0 -- -- - - -- - -
Rock Creek L-29 Rock Creek Above Sullivan 4/16/1997 50 30.97 7.1 112 30 300 <0.1 <5 - 1140 -- <20 <3 <1 40 10
Rock Creek L-29 Rock Creek Above Sullivan 5/15/1997 38 34.56 7.1 100 24 400 <0.1 <5 - 4 750 -- <20 <3 <1 <30 10
Rock Creek L-29 Rock Creek Above Sullivan 6/19/1997 32.2 76.3 7.6 105 23.3 380 <3 <0.1 <5 - 23 460 -- <20 <3 <1 <50 10
Rock Creek L-29 Rock Creek Above Sullivan 8/14/1997 93.9 4.49 7.48 | 194 80.2 <100 4 <0.1 <5 - <1 40 -- <20 <3 <1 <10 10
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Rock Creek L-29 Rock Creek Above Sullivan 10/25/1997 | -- -- - - -- <100 -- - <5 -- -- - - -- -- <1 -- 10
Rock Creek L-29 Rock Creek Above Sullivan 4/23/1998 63.2 - - 102 30 460 4 0.2 <5 - 6 920 -- <20 16 <1 30 10
Rock Creek L-29 Rock Creek Above Sullivan 5/20/1998 75.9 - -- 137 44 140 6 <0.1 <5 - 42 100 - <20 12 <1 20 10
Rock Creek L-29 Rock Creek Above Sullivan 6/24/1998 29.3 - - 112 12 810 <3 <0.1 <5 - 16 2470 - <20 8 <1 40 11
Rock Creek L-29 Rock Creek Above Sullivan 8/6/1998 52.9 - -- 162 29 710 12 <0.1 <5 - 22 780 - <20 10 <1 20 10
Rock Creek L-4 Rock Creek at Landusky 5/30/1990 136 -- 7.5 181 -- -- -- - <5 -- -- - - -- -- - -- --
Rock Creek L-4 Rock Creek at Landusky 5/17/1991 199 341.11 8 237 122 - <3 <0.1 <5 <20 <1 90 <0.2 <30 <3 <5 <10 1
Rock Creek L-4 Rock Creek at Landusky 6/13/1991 253 161.58 8.4 339 151 - - -- <5 - - -- -- - - -- - -
Rock Creek L-4 Rock Creek at Landusky 5/31/1996 291 580 7.4 351 193 400 <3 3.4 <5 <1 3 270 <0.6 30 <3 <2 150 10
Rock Creek L-4 Rock Creek at Landusky 4/19/1997 216 189.5 7.7 274 120 <100 <3 0.2 <5 - 2 420 - <20 <3 <1 30 10
Rock Creek L-4 Rock Creek at Landusky 6/19/1997 442.6 53.85 8.26 | 703 372 <100 <3 0.2 <5 -- <1 20 - <20 <3 <2 <50 10
Rock Creek L-4 Rock Creek at Landusky 6/23/1998 194 - -- 287 108 290 9 0.2 <5 - 17 2650 -- <20 8 <1 40 162
Ruby Creek R-22 Spring below Goslin Flats LAD 7/13/2000 - - 7.27 | 2865 1273 - <3 0.5 125 - <1 -- -- -- -- 22 20 -
Ruby Creek R-22 Spring below Goslin Flats LAD 9/8/2000 - - 6.98 | 2928 1326 - <3 0.1 185 - <1 -- -- - - 36 20 -
Ruby Creek R-22 Spring below Goslin Flats LAD 9/18/2001 - - 7.22 | 3232 1478 - <3 0.3 163 - <1 -- -- -- -- 66 30 -
Ruby Creek R-22 Spring below Goslin Flats LAD 10/18/2001 | -- - 7.59 | 3269 1541 - <3 0.2 196 - 3 -- -- - - 165 20 -
Ruby Creek R-22 Spring below Goslin Flats LAD 6/30/2002 - - 7.6 3320 1580 - <3 0.4 470 - 3 -- -- -- - 70 30 -
Ruby Creek R-22 Spring below Goslin Flats LAD 8/2/2002 - - 7.4 3370 1600 - <3 0.5 600 - 3 <10 -- -- -- 144 20 -
Ruby Creek R-22 Spring below Goslin Flats LAD 8/21/2002 - - 7.3 3400 1630 - <3 0.3 700 - 6 -- -- - - 157 20 -
Ruby Creek R-22 Spring below Goslin Flats LAD 10/29/2002 | -- - 7.6 3290 1770 - <3 0.1 521 - 4 - - - - 183 20 -
Ruby Creek R-22 Spring below Goslin Flats LAD 2/20/2003 - - 7.6 -- 1450 - <3 <0.1 460 - 10 -- -- - - 175 10 -
Ruby Creek R-22 Spring below Goslin Flats LAD 4/24/2003 - - 7.4 2820 1330 - <3 <0.1 340 - 9 -- -- -- -- 131 10 -
Ruby Creek R-22 Spring below Goslin Flats LAD 7/15/2003 -- -- 7.2 2940 1470 -- <3 0.4 440 -- 5 -- -- -- -- 210 20 --
Ruby Creek R-22 Spring below Goslin Flats LAD 10/16/2003 | -- -- 7.3 2880 1440 -- <3 0.3 381 -- 5 -- -- -- -- 198 20 --
Ruby Creek R-22 Spring below Goslin Flats LAD 3/11/2004 -- -- 7.4 2960 1470 -- <3 0.1 460 -- 9 -- -- -- -- 257 60 --
Ruby Creek R-22 Spring below Goslin Flats LAD 6/3/2004 - - 7.5 3040 1640 - <3 0.2 400 - 4 - - - - 138 <10 --
Ruby Creek R-22 Spring below Goslin Flats LAD 8/17/2004 -- -- 7.2 3180 1530 -- <3 0.2 478 -- 4 -- -- -- -- 167 10 --
Ruby Creek R-22 Spring below Goslin Flats LAD 11/2/2004 - - 7.5 -- 1690 - <3 0.2 520 - 4 -- -- - - 201 <10 -
Ruby Creek R-22 Spring below Goslin Flats LAD 3/17/2005 -- -- 7.6 3360 1550 -- <3 0.2 470 -- 4 -- -- -- -- 216 10 --
Ruby Creek R-22 Spring below Goslin Flats LAD 6/23/2005 -- -- 7.6 3460 1520 -- <3 0.3 -- -- 9 -- -- -- -- 246 20 --
Ruby Creek R-22 Spring below Goslin Flats LAD 8/21/2005 -- -- 7.3 3490 1590 -- <3 0.3 359 -- 4 -- -- -- -- 301 20 --
Ruby Creek R-22 Spring below Goslin Flats LAD 8/21/2005 -- -- 7.3 3490 1590 -- <3 0.3 359 -- 4 -- -- -- -- 301 20 --
Ruby Creek R-22 Spring below Goslin Flats LAD 11/9/2005 -- -- 7.5 3830 1920 -- <3 0.3 486 -- 9 -- -- -- -- 376 20 --
Ruby Creek R-22 Spring below Goslin Flats LAD 6/27/2006 -- -- 7.2 3190 1500 -- 4 0.2 120 -- 6 -- -- -- -- 197 15 --
Ruby Creek R-22 Spring below Goslin Flats LAD 9/12/2006 - - 7.4 3280 1590 - 4 0.3 108 - 8 -- -- -- -- 242 15 --
Ruby Creek R-22 Spring below Goslin Flats LAD 10/11/2006 | 1860 - 7.3 - 1680 - 4 0.2 152 - 3 50 - - 302 15 -
Ruby Creek R-22 Spring below Goslin Flats LAD 6/9/2008 1330 -- 7.3 -- 1350 -- 2 0.2 -- -- 4 <0.01 -- -- 108 10 --
Ruby Creek R-22 Spring below Goslin Flats LAD 11/23/2008 | 1340 - 7.5 -- 1290 - 2 0.2 - - 4 <0.01 |13 -- -- 69 10 --
Ruby Creek R-22 Spring below Goslin Flats LAD 6/18/2009 1650 -- 7.4 -- 1790 -- 2 0.2 -- -- 2 <001 |4 -- -- 177 13 --
Ruby Creek R-22 Spring below Goslin Flats LAD 12/28/2009 | 1750 - 7.3 -- 1650 - 1 0.2 - - 2 <0.01 -- -- 249 15 --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Creek R-22 Spring below Goslin Flats LAD 6/14/2010 1570 - 7.3 -- - - 2 <0.1 - - 2 60 3 -- -- 163 12 --
Ruby Creek R-22 Spring below Goslin Flats LAD 7/13/2010 1180 - 7.6 -- - - 2 0.2 - - <1 20 2 - - 50 9 -
Ruby Creek Z-22C Goslin South Boundary 7/13/2010 978 - 8.2 -- - - 8 0.2 - - 8 1710 -- 7 - 41 23 -
Ruby Creek Z-23 CK Creek at cut across 7/13/2010 1060 0 8.2 - - - 4 <0.1 - - 4 260 - 5 -- 43 7 --
Ruby Creek Z-17 Ruby Creek 5/4/1990 246 64.5 7.5 381 194 -- 133 24 9 40 900 49200 |1 200 240 <5 2560.0 4100
Ruby Creek Z-17 Ruby Creek 5/14/1991 785 219.92 4.5 1200 797 -- 212 115 16 50 3660 90600 | 3 750 250 <5 8250.0 9710
Ruby Creek Z-17 Ruby Creek 6/11/1991 783 112.21 4.8 1380 854 - - -- 42 - - -- -- - - -- - -
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 9/27/1990 408 - 8.1 518 195 - <5 <1 <5 20 <10 110 1 <30 <10 <5 10.0 4
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 11/1/1990 484.5 1 7.85 | 654.5 - - - -- - - - -- -- - - -- - -
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 12/11/1990 | 472 - 7.8 623 - - - -- - - - -- -- - - -- - -
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 5/14/1991 722 98.74 4.7 1200 841 - 182 119 10 40 2760 68100 | 2.4 700 190 <5 8050.0 5810
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 6/11/1991 794 46.23 5 1370 849 - - -- 7 - - -- -- - - -- - -
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 7/23/1991 537 3.14 7.8 727 286 - - -- <5 - - -- -- - - -- - -
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 9/4/1991 464 107.72 8.2 594 216 - - -- <5 - - -- -- - - -- - -
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 10/16/1991 | 432 14.81 7.9 574 199 - <5 <1 <5 20 <10 90 1 <30 <10 <5 <10 3
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 10/14/1993 | 415 229.44 8.1 567 207 - - -- <5 - - -- -- - - -- - 20
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 8/11/1997 396.6 219.92 8.14 | 576 214 <100 27 0.7 <5 -- -- 2890 - -- -- 2.0 - 132
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 10/23/1997 | -- -- - - -- <100 -- <0.1 <5 -- -- - - -- -- <1 -- --
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 10/30/1998 | 421.6 - -- 609 225 <100 <3 <0.1 <5 - 79 50 -- <20 4 <1 <10 10
Ruby Creek Z-32 Ruby Creek above Goslin Gulch | 7/13/2010 788 - 8.1 -- - - 3 0 - - 33 260 -- 2 - 25.0 8.0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/5/2000 3078.9 -- - - -- -- <3 1.8 <5 - 11 320 -- 40 <3 1 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/6/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/27/2000 1949 -- -- -- -- -- -- 1.7 <5 -- 4 - - -- <3 - <10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/28/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/31/2000 1875.8 - -- -- - - -- 2.4 <5 -- 10 -- -- -- <3 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/31/2000 - - -- -- - - -- -- -- -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/1/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/8/2000 1644 - -- -- - - <3 1.5 <5 -- 14 560 -- <20 <3 3 30 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/10/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/14/2000 1508.6 - -- -- - - -- 1.7 <5 -- 13 -- -- -- <3 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/15/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/6/2000 1703 - -- -- - - <3 4.3 <5 -- 15 550 -- 80 <3 <1 30 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/7/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/15/2000 1579 - - - - - -- 1.4 <5 -- 10 -- -- -- <3 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/15/2000 1560 - -- -- - - - 1.5 <5 - 10 -- -- - <3 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/15/2000 1 - -- -- - - - 0.1 <5 - 1 -- -- - <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/16/2000 - - - - - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/20/2000 1633 - -- -- - - - 1.4 <5 - 7 -- -- - <3 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/21/2000 - - - - - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/27/2000 1680 - -- -- - - - 0.1 <5 - 6 -- -- - <3 -- 10 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/28/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/10/2000 1718.3 - - -- - - <3 0.8 <5 -- 4 130 -- <20 <3 <1 <10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/11/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/17/2000 1789.1 - - - - - -- 0.9 <5 -- 5 - - -- <3 -- <10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/18/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/24/2000 1916 - -- -- - - - 1.1 <5 - 8 -- -- - <3 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/25/2000 - - - - - - -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/9/2000 2196.6 - -- -- - - <3 1 <5 - 6 180 - <20 <3 2 <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/10/2000 - - - - - - -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/15/2000 2111 - -- -- - - - 1 <5 - 7 -- -- - <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/16/2000 -- -- - - -- -- -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/23/2000 1927.6 -- - - -- -- -- 0.7 5 -- 37 -- -- -- <3 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/23/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/31/2000 1972.3 -- - - -- -- -- 0.6 <5 -- 6 -- -- -- <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/1/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/12/2000 2603.1 -- - - -- -- <3 2.6 <5 -- 9 220 -- 50 <3 <1 10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/21/2000 2296 - -- -- - - - 1.2 <5 - 9 -- -- - <3 -- 150 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/21/2000 2276 - -- -- - - - 1.1 <5 - 8 -- -- - <3 -- 40 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/21/2000 1 -- -- -- -- -- -- <0.1 <5 -- 1 - - -- <3 - 10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/29/2000 2260 - -- -- - - - 1.4 <5 - 9 -- -- - <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/30/2000 -- -- - - -- -- -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/7/2000 2297 - 759 | -- - - 8 1.3 <5 - 8 230 -- <20 <3 <1 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/8/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/17/2000 2227 -- -- -- -- -- -- 2.1 <5 - 20 - - -- <3 - 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/18/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/31/2000 2318 - -- -- - - -- 1.2 <5 -- 10 -- -- -- <3 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/1/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/16/2000 1869 - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/16/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/30/2000 2423 - -- -- - - -- 1.8 <5 -- 8 -- -- -- <3 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/31/2000 - - -- -- - - -- -- 14 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/13/2000 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/15/2000 2527.9 - -- -- - - <3 2.8 <5 -- 200 -- 60 <3 1 10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/28/2000 2284 - - - - - -- 3.3 <5 -- 9 -- -- -- <3 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/29/2000 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/12/2000 | 2092 - -- -- - - <3 1.8 <5 - 11 200 -- <20 <3 2 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/13/2000 | -- - - - - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/30/2000 | 2419 - -- -- - - - 5 <5 - 12 -- -- - <3 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/31/2000 | -- - - - - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 11/13/2000 | 2152 - -- -- - - <3 1.9 <5 - 10 210 -- <20 <3 <1 20 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 11/14/2000 | -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/20/2000 | 2339 - - - - - -- - <5 -- 11 - - -- <3 -- 10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 11/21/2000 | -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/27/2000 | 2186 - - - - - -- 0.2 <5 -- 13 - - -- <3 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 11/28/2000 | -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/4/2000 -- -- - - -- -- <3 - -- -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/4/2000 2401 - -- -- - - <3 1.3 <5 - 180 -- 30 <3 <1 <10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/4/2000 2154 - -- -- - - <3 1.3 <5 - 8 190 -- 30 <3 <1 <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/5/2000 - - - - - - -- - <5 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/18/2000 | 2019.8 - -- -- - - - 1.8 <5 - 18 -- -- 0 <3 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/19/2000 | -- -- - - -- -- -- -- <5 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/26/2000 | 2020.9 - -- -- - - - 1.6 <5 - 7 -- -- 0 <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 12/27/2000 | -- -- - - -- -- -- - <5 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/2/2001 1815 - -- 2709 1775.0 | -- <3 1.3 <5 - 18 460 -- 30 <3 3 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/3/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/15/2001 1745 - -- 2720 1792.0 | -- - 0.9 <5 - 6 -- -- - <3 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/16/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/30/2001 1843.3 - -- 2775 1822.0 | -- - 2.2 <5 - 8 -- -- - <3 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/31/2001 - - - - - - - - <5 - - - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/6/2001 1944.2 - -- 2699 1763.0 | -- <3 2.3 8 - 12 360 -- <20 <3 <1 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/7/2001 - - - - - - - - 12 - - - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/14/2001 1743.1 - -- 2276 1756.0 | -- - 2.5 <5 - 9 -- -- - <3 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/15/2001 - - - - - - - - <5 - - - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/19/2001 1784.9 - -- 2615 1754.0 | -- - 2.1 <5 - 6 -- -- - <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/20/2001 - - -- -- - - -- -- -- -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/6/2001 1876.6 - -- 2789 1860.3 | -- - -- <5 - - -- -- - - -- - -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/7/2001 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/19/2001 1634.3 -- -- 2511 1650.0 | -- -- 2.8 <5 -- 16 -- - -- <3 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/20/2001 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/28/2001 1452.4 - -- 2305 1520.0 | -- - 1.6 <5 - 9 -- -- - <3 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/29/2001 - - -- -- - - -- -- <5 -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/2/2001 1556.3 - -- 2384 1580.5 | -- <3 1.9 <5 - 6 260 -- 40 <3 2 <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/3/2001 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/9/2001 499 - - 2286 1511.2 | -- -- 1.7 <5 -- 10 -- -- 0 <3 -- 20 10
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/10/2001 -- -- - - -- -- -- - <5 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/16/2001 1466 - -- 2374 1554.0 | -- - 1.5 <5 - 7 -- -- 0 <3 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/17/2001 - - - - - - -- -- <5 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/23/2001 1545.1 - -- 2280 1549.0 | -- - 1 <5 - 6 -- -- 0 <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/24/2001 - - - - - - -- -- <5 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/9/2001 1644.4 - -- 2587 1773.0 | -- <3 1.1 <5 - 38 440 -- 20 <3 <1 20 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/10/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/23/2001 1962 - - 3077 2049.0 | -- - 1.5 <5 - 19 -- - -- <3 - 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/5/2001 1766 - -- 2749 1828.0 | -- <3 0.7 <5 - 7 270 - <20 <3 <1 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/6/2001 - - - - - - -- - <5 -- -- - - -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/11/2001 2574 - -- 3787 2666 - <3 0.9 <5 - 48 340 - <20 <3 <1 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/12/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/18/2001 2803 - -- 4035 2739 - <3 1.7 <5 - 3 100 -- <20 <3 3 <10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/19/2001 -- -- - - -- -- -- - 5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/25/2001 2174 - -- 3269 2180 - - 0.5 <5 - <1 - - - <3 - <10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/26/2001 -- -- - - -- -- -- - <5 -- -- - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/9/2001 2191.4 - -- 3818 2549 - - 1.8 <5 - 6 -- -- - <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/10/2001 -- -- - - -- -- -- -- <5 -- 0 -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 7/17/2001 2435 - -- 3996 2695 - - 3.6 <5 - 2 -- -- - <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/18/2001 -- -- - - -- -- -- -- <5 -- 0 -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/26/2001 2379 - -- 3625 2506 - - 13.9 <5 - 6 -- -- - <3 -- 50 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/27/2001 - - - - - - - - <5 - 0 - - -- -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/7/2001 2742.5 - -- 4027 2703 - <3 15.3 6 - 4 180 -- 190 <3 <1 70 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/8/2001 -- -- - - -- -- -- - 8 -- 0 - - -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/14/2001 - - - - - - - 248 - - 0 - - -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/21/2001 2081.7 - -- 3421 2299 - - 2.8 <5 - 6 -- -- <3 -- <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/22/2001 -- -- - - -- -- -- -- <5 -- 0 -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/10/2001 2755 - -- 4191 2834 - <3 4.9 <5 - 6 110 -- 70 <3 4 <10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/11/2001 - - -- -- - - -- -- <5 -- 0 -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/1/2001 1796.7 - -- 2818 1930 - <3 14.1 <5 - 20 193 -- 160 <3 <1 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/2/2001 - - -- -- - - -- -- <5 -- 0 -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/15/2001 2855 - -- 4258 2930 - - 34.1 <5 - 29 -- -- 0 <3 -- 100 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/16/2001 | -- - -- -- - - -- -- <5 -- 0 -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/23/2001 | 2738 - -- 4128 2790 - - 43.6 <5 - 14 -- -- 0 <3 -- 140 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/24/2001 | -- - -- -- - - -- -- <5 -- 0 -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/5/2001 3110 - -- 4756 3152 - <3 42 <5 - 150 -- 520 <3 <1 100 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/6/2001 - - -- -- - - -- -- <5 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/19/2001 | 2550 - -- 4030 2630 - - 31 13 - <1 -- -- <10 -- 60 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/20/2001 | -- - - - - - - - 14 - - - - -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/27/2001 | 2700 - -- 4100 2630 - - 44 0 - -- -- 340 0 10 90 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 11/28/2001 | -- -- - - -- -- -- - 0 -- 0 - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 12/4/2001 - - -- 820 2630 - 0 27 0 - -- -- 250 - 9 40 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/5/2001 - - - - - - -- -- 0 -- 0 -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/11/2001 | 2300 - -- 3530 2320 - - 4 <5 - 50 -- -- 0 <2 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/12/2001 | -- - - - - - -- -- <5 -- 0 -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/17/2001 | 2270 - -- 3510 2500 - - 9 <5 - 10 -- -- 0 2 -- 30 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 12/18/2001 | -- -- - - -- -- -- - <5 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/2/2002 2670 - - 3910 2890 - -- 13 <5 - <1 -- -- 0 <2 -- 20 10
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/3/2002 -- -- - - -- -- -- - <5 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/7/2002 2260 - -- 3450 2330 - <5 6 <5 - <1 150 -- 80 <2 9 <10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/8/2002 -- -- - - -- -- -- - <5 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/14/2002 2370 - -- 2930 2420 - - 4.4 0 - 13 -- -- 0 -- 20 11
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/23/2002 2350 - -- 3700 2500 - - 10.7 0 - 5 -- -- 0 0 - 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/24/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/28/2002 - - - - - - -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 1/29/2002 1900 - -- 3270 2170 - - 2.4 0 - 6 -- -- 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/5/2002 1940 - -- 3060 1900 - 0 2.1 0 - 10 320 -- 20 12 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/6/2002 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/13/2002 1920 - -- 3000 2040 - - 1.4 0 - 7 -- -- 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/14/2002 - - - - - - - - 0 - - - - -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/19/2002 1850 - -- 2810 1930 - 0 1.2 0 - 10 410 -- 20 0 8 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/20/2002 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/4/2002 1990 - -- 2940 2000 - 0 1.4 0 - 6 270 -- 20 0 7 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/5/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/13/2002 1680 -- -- 2710 1730 -- -- 1.7 0 -- 20 -- -- 0 0 -- 40 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/14/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/25/2002 1630 - - 2680 1800 - - 0.6 0 - 11 - - 0 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/26/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/9/2002 1720 -- -- 2750 1810 -- 0 1 0 -- 13 440 -- 40 0 8 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/10/2002 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/15/2002 1700 - -- 2790 1860 - - 1.4 0 - 12 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/16/2002 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/22/2002 2030 - -- 3130 1990 - - 1.1 0 - 10 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/23/2002 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/29/2002 1940 - -- 3040 2040 - - 0.8 0 - 12 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/30/2002 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/6/2002 1950 - -- 3480 2170 - 0 1.1 0 - 8 220 -- 10 0 10 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/7/2002 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/14/2002 2220 -- -- 3470 2340 -- -- 1.3 0 -- 10 -- -- 0 0 -- 10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/15/2002 - - - - - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 5/21/2002 1970 - -- 3360 1950 - - 0.9 0 - 12 -- -- 0 0 -- 10 24
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 5/22/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/29/2002 1940 - -- 3610 1730 - - 1.2 0 - 8 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 5/30/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/10/2002 1770 - -- 3100 1760 - 0 1.1 0 - 10 100 -- 40 0 12 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 6/11/2002 -- -- - -- -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/17/2002 2080 - -- 3530 2370 - 0 0.7 0 - 8 140 -- 0 0 12 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/19/2002 - - - - - - -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/24/2002 2090 - -- 3290 2100 - - 1.1 0 - 10 -- -- 0 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/25/2002 - - - - - - -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/8/2002 2200 - -- 3390 2200 - - 1.9 0 - 11 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/9/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/17/2002 1950 - -- 3560 2350 - - 1.8 0 - 14 -- -- 0 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 7/18/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/23/2002 2175 - -- 3265 2040 - - 5.7 0 - 10.5 -- -- 0 0 - 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/24/2002 -- -- - - -- -- -- - 18 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/6/2002 2150 - -- 3790 2450 - 0 2.3 0 -- 7 150 -- 30 0 9 0 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/7/2002 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/12/2002 2140 - -- 3670 2180 - - 3.4 0 - 4 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/13/2002 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/19/2002 1900 - -- 3110 1790 - - 4.7 0 - 7 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/20/2002 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/28/2002 781 - -- 1370 831 - - 2.7 0 - 3 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/29/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/5/2002 2080 - -- 3750 2150 - 0 2.2 0 - 8 230 -- 20 0 8 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/6/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/18/2002 2410 - -- 3870 2450 - - 9.5 0 - 10 -- -- 0 -- 50 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/19/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/2/2002 2220 -- -- 3660 2640 -- 0 3.4 0 -- 14 310 -- 50 0 15 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/3/2002 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/15/2002 | 1358 - -- 2421 1453 - - 4.2 0 - 5 -- -- 0 0 -- 17 0
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/16/2002 | -- - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/28/2002 | 1920 - -- 3490 2080 - - 3.6 0 - 8 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/29/2002 | -- - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/4/2002 2320 - -- 3810 2460 - 0 9.5 0 - 13 220 -- 80 0 12 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/7/2002 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/11/2002 2180 - -- 3890 2320 - - 6.4 7 - 9 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/13/2002 | -- - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/19/2002 | 1930 -- -- 4080 2660 -- -- 9.4 0 -- 14 -- -- 0 0 -- 50 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/20/2002 | -- - - - - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/26/2002 | 2250 - -- 3820 2410 - - 5.2 0 - 7 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 11/27/2002 | -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/2/2002 2320 - -- 3740 2520 - 0 5.6 0 - 9 50 -- 110 0 9 20 0
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 12/3/2002 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/10/2002 | 2170 - -- 3670 2700 - - 4.4 0 - 15 -- -- 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 12/11/2002 | -- -- - -- -- -- -- -- 0 -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/17/2002 | 2090 - -- -- 2850 - - 4.8 0 - 18 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/18/2002 | -- - - - - - -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/22/2002 | 2200 - -- 3500 2420 - - 3.2 0 - 14 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/23/2002 | -- - - - - - -- - 7 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/6/2003 2040 - -- 3480 2380 - 0 4.4 46 - 14 140 -- 30 0 7 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/7/2003 -- -- - - -- -- -- - 0 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/14/2003 2390 - -- 3630 2490 - - 2.5 0 - 8 -- -- 0 0 - 0 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 1/15/2003 -- -- - - -- -- -- - 0 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/20/2003 2170 - -- 3280 2200 - - 4.8 0 - 12 -- -- 0 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 1/21/2003 -- -- - - -- -- -- - 0 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/27/2003 1950 - -- 3380 2030 - 0 4.4 0 - 9 -- -- 0 0 9 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/28/2003 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/5/2003 1880 - -- 3160 2110 - 0 5.3 - - 24 370 -- 70 0 6 40 0
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/6/2003 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/12/2003 1920 - -- 3140 2090 - - 4.2 0 - 7 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/13/2003 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 2/17/2003 1970 - -- 3140 2070 - - 4.6 0 - 14 -- -- 0 0 -- 40 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/18/2003 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/25/2003 1880 - -- 3020 1960 - - 4.8 0 - 13 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/26/2003 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/10/2003 1770 - -- 3110 1990 - 0 6.7 0 -- 14 400 -- 140 0 9 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/13/2003 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/17/2003 2240 - -- 3530 2600 - - 7.6 0 - 13 -- -- 0 0 -- 40 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/18/2003 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/24/2003 5260 - -- 3580 2480 - - 4.3 0 - 8 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/25/2003 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/1/2003 2280 - -- 3870 2440 - 0 4.6 0 - 7 140 -- 60 0 13 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/2/2003 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/7/2003 1900 - -- 4040 2780 - - 2.7 0 - 10 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/8/2003 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/14/2003 1850 - -- 3040 2020 - - 1.5 56 - 33 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/15/2003 - - -- -- - - -- -- 67 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/22/2003 2050 - -- 3880 2030 - - 5.8 100 - 46 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/23/2003 - - - - - - -- -- 111 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/28/2003 59 - -- 3820 2750 - - 1.7 136 - 66 -- 2 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/29/2003 -- -- - - -- -- -- - 134 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/5/2003 2060 - -- 3890 2710 - 0 2.7 131 - 67 250 -- 40 0 12 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/6/2003 -- -- - - -- -- -- - 137 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/19/2003 2240 - -- 3630 2710 - - 2.8 76 - 20 -- -- 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 5/20/2003 -- -- - -- -- -- -- -- 46 -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 5/27/2003 2060 - -- 3330 2230 - - 1.8 43 - 21 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/28/2003 - - - - - - -- - 46 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/4/2003 2280 - -- 3740 2650 - 0 4 29 - 27 510 -- 70 0 9 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/5/2003 - - - - - - -- - 26 -- -- - - -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/11/2003 2140 - -- 3480 2450 - - 3.5 26 - 20 -- -- 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/12/2003 -- -- - - -- -- -- - 34 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/1/2003 2170 - -- 3620 2370 - 0 2.2 14 - 16 330 -- 10 0 9 0 14
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/2/2003 -- -- - - -- -- -- - 18 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/14/2003 - - - - - - -- - 11 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 7/15/2003 1790 - -- 3030 1880 - - 1 10 - 12 -- -- 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/29/2003 2350 - -- 3790 2505 - - 0.95 14.5 - 26.5 -- -- 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/30/2003 -- -- - - -- -- -- -- 15 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/18/2003 1970 - -- 3690 2500 - 0 1.8 - 12 340 -- 10 0 7 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/19/2003 -- -- - - -- -- -- -- -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/9/2003 2100 - -- 3450 2250 - 0 1.6 - 25 490 -- 30 0 9 20 15
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/10/2003 -- -- - - -- -- -- -- -- -- -- -- -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 9/22/2003 2140 - -- 3570 2330 - - 1.5 24 - 15 -- -- 0 -- 70 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/23/2003 -- -- - - -- -- -- - 0 -- -- - - -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/13/2003 | 2390 - -- 3820 2530 - 0 2.3 - 17 440 -- 30 0 7 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 10/14/2003 | -- -- - - -- -- -- - -- -- - - -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/27/2003 2260 - -- 3560 2310 - - 5.7 - 13 -- -- 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 10/28/2003 | -- -- - - -- -- -- - 10 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/10/2003 | 1870 -- -- 4720 2380 -- 0 3.1 19 -- 18 430 -- 30 0 11 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/11/2003 | -- - - - - - - - 13 - - - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/16/2003 | 2250 - -- 3510 2380 - - 3.2 - 12 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/17/2003 | -- - - - - - - - - - - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/24/2003 | 2400 - -- 3710 2500 - - 3.4 10 - 64 -- -- 0 0 -- 40 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/25/2003 | -- - - - - - - - 11 - - - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/3/2003 2400 - -- 3710 2470 - 0 3.5 0 - 16 370 -- 40 0 11 20 0
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/4/2003 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/8/2003 2360 - - 3840 2640 - - 3.4 0 - 12 - - 0 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/9/2003 - - -- -- - - -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/15/2003 | 2490 -- -- 3850 2740 -- -- 3.6 8 -- 13 -- -- 0 0 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/16/2003 | -- - - - - - -- -- 9 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/21/2003 | 2610 - -- 3900 2630 - - 3.5 10 - 14 -- -- 0 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 12/23/2003 | -- -- - - -- -- -- - 8 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/9/2004 2500 - -- 3700 2600 - 0 3.9 9 - 13 330 -- 80 0 9 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/10/2004 -- -- - - -- -- -- - 9 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/12/2004 2710 - -- 4010 2830 - - 4 8 - 10 -- -- 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/13/2004 -- -- - -- -- -- -- -- 9 -- -- -- -- -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/20/2004 1467 - -- -- - - - 2.4 6 - 5 -- -- 0 0 -- 13 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/20/2004 2240 - - 2233 1603 - - 3.7 9 - 8 -- -- 0 0 - 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/20/2004 2220 - -- 3330 2400 - - 3.5 9 - 7 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/20/2004 0 - -- 3370 2410 - - 0 0 - 0 -- -- 0 0 - 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/21/2004 -- -- - - -- -- -- - 9 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/21/2004 -- -- - - -- -- -- - 9 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/4/2004 2300 - -- 3520 2320 - 0 4.3 13 - 14 210 -- 70 0 11 20 11
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/5/2004 -- -- - - -- -- -- - 34 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/18/2004 2140 - -- 3600 2420 - - 3.5 9 - 13 -- -- 0 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/19/2004 -- -- - - -- -- -- - 9 -- -- - - -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/25/2004 2370 - -- 3640 2550 - 0 3.6 8 -- 10 170 -- 80 0 10 10 0
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/26/2004 -- -- - - -- -- -- -- 8 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/2/2004 2240 - -- 3490 2430 - 0 3.9 7 - 13 220 -- 80 0 9 20 0
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/3/2004 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/8/2004 950 - -- 3970 2570 - - 3.1 0 - 16 -- -- 0 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/9/2004 -- -- - - -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/14/2004 2730 - -- 4120 2110 - - 5.5 0 - 6 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/16/2004 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/22/2004 2260 - -- 3510 2060 - - 10.7 0 - 12 -- -- 0 0 -- 80 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/23/2004 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/29/2004 2380 - - 3680 2160 - - 4.4 0 - 19 - - 0 0 - 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/30/2004 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/5/2004 2850 -- -- 3830 2730 -- 0 3.2 6 -- 11 230 -- 30 0 9 0 42
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/6/2004 - - -- -- - - -- -- 10 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/12/2004 2690 - -- -- 2330 - - 10.1 9 - 12 -- -- 0 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/13/2004 - - - - - - - - 11 - - - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/19/2004 2770 - -- 4310 2330 - - 6.4 10 - 13 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/20/2004 - - -- -- - - -- -- 10 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/26/2004 2610 - -- 4160 - - 18.7 12 - 11 -- -- 0 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/28/2004 - - -- -- - - -- -- 10 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/3/2004 2320 - -- 3620 2390 - 0 4.2 - 6 120 -- 60 0 8 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/5/2004 - - -- -- - - -- -- -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/10/2004 2290 - -- 3630 2650 - - 3.5 - - 12 -- -- 0 0 -- 100 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/12/2004 - - - - - - -- -- 8 -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/18/2004 2460 - -- 3740 2350 - - 5.7 - - 10 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/19/2004 -- -- - - -- -- -- - 8 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/26/2004 2020 - - 3380 - -- 5 0 -- 9 -- -- 0 0 -- 0 347
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/27/2004 -- -- - - -- -- -- - 0 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/1/2004 2710 - -- 3940 2200 - 0 3 0 - 2 130 -- 30 0 7 0 433
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/2/2004 -- -- - -- -- -- -- -- 0 -- -- -- -- 0 -- -- -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/8/2004 2320 - -- 3860 1990 - - 3.8 8 - 24 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/9/2004 - - - - - - -- - 8 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/13/2004 2360 - -- -- 2470 - - 3.1 8 - 8 -- -- 0 0 -- 10 23
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/14/2004 - - - - - - -- - 8 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/21/2004 2540 - -- 3600 2040 - - 4.4 7 - 13 -- -- 0 0 -- 20 524
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/22/2004 -- -- - - -- -- -- - 7 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/28/2004 2540 - -- 3200 2510 - - 7.1 - - 11 -- -- 0 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/29/2004 -- -- - - -- -- -- - 9 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/6/2004 2280 - -- 3430 2160 - 0 9.4 10 - 10 150 -- 90 0 9 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/7/2004 -- -- - - -- -- -- - 10 -- -- - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/13/2004 2370 -- - 3650 -- -- -- 7.8 -- 12 -- -- 0 0 -- 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/14/2004 - - - - - - - - - - - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/20/2004 2210 - -- 3460 1780 - - 1.9 - 12 -- -- 0 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/21/2004 - - - - - - - - - - - - 0 -- - -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/29/2004 1890 - -- 2800 1760 - - 3.1 13 - 35 -- -- 0 0 -- 30 281
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/30/2004 -- -- - - -- -- -- -- -- -- -- -- 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/9/2004 2570 - -- 3970 2170 - 3 3.9 - 17 270 -- 0 0 13 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/11/2004 -- -- - - -- -- -- - 10 -- -- - - 0 -- -- -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/24/2004 2570 - -- 4030 2000 - - 4.2 8 - 13 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/9/2004 2280 - -- -- 2100 - 0 5.3 10 - 21 180 -- 60 0 8 20 407
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/20/2004 2510 - -- 3760 - - - 3.5 8 - 21 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/4/2004 2490 - -- 3980 2410 - 0 5.3 9 - 15 170 -- 60 0 9 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/27/2004 | 2820 - -- 3980 2260 - 0 4.9 7 - 80 -- 70 0 9 0 227
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/1/2004 2510 -- 6.9 4040 2230 -- 0 53 8 -- 8 100 -- 50 0 9 10 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/15/2004 | 2450 - -- 3680 1970 - 0 3.1 0 - 14 130 -- 0 0 8 0

Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/12/2004 | 2400 - -- 3480 2320 - 0 9.6 7 - 17 260 -- 80 0 9 20

Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/20/2005 2060 - -- 3100 2110 - 0 2.8 - - 20 320 -- 20 0 9 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/24/2005 2390 - -- 3690 2460 - - 4.2 6 - 10 -- -- 0 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/8/2005 1980 - -- 2920 - - 0 1.7 0 - 12 220 -- 0 7 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/13/2005 2130 - -- 3300 2210 - - 3.5 8 - 16 -- -- 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/27/2005 2250 - -- 3360 2220 - - 2.8 0 - 14 -- -- 0 -- 10 0
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/6/2005 2290 - -- 3440 2260 - 0 3 0 - 12 220 -- 20 0 7 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/13/2005 2310 - -- 3550 2340 - - 3.6 0 - 15 -- -- 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/25/2005 2270 - -- 3310 2290 - - 2.7 0 - 16 -- -- 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/1/2005 2230 - -- -- 2220 - 0 3.7 0 - 17 60 -- 40 0 7 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/8/2005 2120 - -- 3260 2140 - - 3.3 0 - 8 -- -- 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/12/2005 2090 - -- 3210 2070 - - 3.6 0 - 10 -- -- 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/17/2005 2600 - -- 3920 2520 - - 5.7 0 - -- -- 0 -- -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/24/2005 2520 - - 3770 1950 - -- 1.8 0 -- 9 -- -- 0 0 -- --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/1/2005 2930 - -- 4370 2420 - 0 7.9 0 - 11 240 -- 90 0 10 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/8/2005 2830 - -- 4170 2890 - - 4.5 0 - 25 -- -- 0 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/11/2005 3350 - - 4990 2620 - 0 5.9 0 - 13 150 -- 90 0 9 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 5/15/2005 2980 - -- 4490 2530 - - 3.7 0 - 19 -- -- 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/23/2005 2860 - -- 4320 2760 - - 2 0 - 17 -- -- 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/1/2005 2530 - -- 3980 2000 - 0 1.7 0 - 20 310 -- 20 0 8 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/5/2005 2760 - -- 4320 2350 - - 4.1 0 - 7 -- -- 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/12/2005 2930 - -- 4470 2570 - - 4.1 0 - 10 -- -- 0 0 - 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/19/2005 2550 - -- 4470 2440 - - 2.1 0 - 23 -- -- 0 -- 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/26/2005 2810 - -- 4320 2580 - - 2.6 0 - 21 -- -- 0 0 - 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/3/2005 2660 - -- 4400 - - 0 3.8 8 - 21 60 -- 70 0 11 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/13/2005 2210 -- - - 2350 -- -- 7.7 0 -- 8 -- -- 0 -- 0 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/20/2005 2610 - - 4030 2400 - - 5.2 0 - 11 - - 0 - 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 7/27/2005 2770 - -- 4140 2720 - - 9.7 0 - 28 -- -- 0 -- 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/1/2005 2830 - 7 4330 2620 - 0 13.9 0 - 20 130 - 90 0 10 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/14/2005 2840 - -- 4540 2890 - - 17.8 8 - 24 -- -- 0 0 -- 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/4/2005 2810 - - 4290 2820 - 0 18.6 9 - 20 130 - 120 0 8 0 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/26/2005 2700 - -- 4120 2450 - - 22.3 0 - 12 -- -- 0 0 -- 60 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/9/2005 2890 - -- 4330 2700 - 0 15.8 - - 5 690 -- 160 0 10 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/1/2005 2640 - -- 3840 2610 - 0 17.6 0 - 32 90 -- 120 0 10 30 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/11/2005 | 2890 - - 4020 2700 - 2 17.5 0 - 15 130 - 129 0 10 38 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/9/2006 2820 - -- 4090 2690 - 1 16.8 0 - 22 150 -- 181 0 9 44 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/14/2006 2720 - -- 4070 2600 - 1 17.6 0 - 32 210 -- 209 0 10 43 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/13/2006 2920 - - - 2830 - 2 27.5 0 - 15 140 - 258 0 8 36 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/2/2006 2810 - -- 3950 - - 3 15 0 - 25 290 -- 158 0 39 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/19/2006 2550 - -- -- 2420 - 2 16.1 0 - 13 -- -- 0 0 -- 22 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/2/2006 2320 - -- 3520 2400 - 2 9.4 0 - 11 120 -- 97 0 8 17 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/23/2006 3150 - -- 4700 2520 - - 10.3 0 - 13 -- -- 0 0 -- 31 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/1/2006 2990 - -- 4000 263 - 1 8 0 - 14 190 -- 88 0 8 14 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/9/2006 2980 - -- -- 2550 - 2 11.5 8 -- 15 -- -- 0 -- 19 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/16/2006 2820 - -- 3810 2400 - 2 10.4 0 - 12 -- -- 0 -- 14 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/23/2006 2750 - -- 4060 2310 - 1 11.1 0 - 9 -- -- 0 -- 4 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/30/2006 2860 - -- 4210 2210 - 2 10.5 0 - 11 -- -- 0 -- 14 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/4/2006 2800 - -- 4200 2150 - 2 11.6 0 - 11 220 -- 87 0 9 16 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/11/2006 2770 - - 4040 2390 - 0 8.3 0 -- 8 -- -- 0 -- 15 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/18/2006 2420 - -- -- 2430 - 2 12.2 0 - 15 -- -- 0 -- 18 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/25/2006 2620 - -- 3810 2570 - 2 5.6 0 - 11 -- -- 0 -- 11 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/2/2006 2610 - -- 3740 2480 - 2 13.5 0 - 19 260 -- 99 0 9 25 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/10/2006 2560 - -- 3690 - - 2 6.2 12 - 14 -- -- 0 0 -- 12 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/1/2006 2740 - -- 4010 2610 - 2 16.4 0 - 10 110 -- 74 0 8 16 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/14/2006 2560 - -- 3660 2520 - 2 9.6 - 7 -- -- 0 0 -- 11 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/28/2006 2700 - -- 3950 2430 - 2 11.5 0 - 5 -- -- 0 0 -- 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/11/2006 2600 - - -- 2580 - 3 9.4 0 - 8 60 -- 66 0 11 12 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/18/2006 2700 - -- 3950 2550 - 2 18.4 0 - 23 -- -- 0 0 -- 24 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/1/2006 3070 - -- 4180 2260 - 3 4.3 0 - 10 60 -- 44 0 10 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/8/2006 3010 - 7.2 -- - - 2 18 0 - 8 110 -- 128 - 16 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/12/2006 | 2810 - 7 -- - - 2 13.4 0 - 14 140 -- 148 - 7 21 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/10/2006 | 2880 - 7.3 -- 2780 920 - -- 0 - - -- -- 0 - - - -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/2/2007 2640 - 7.1 -- 2620 - 2 17.5 0 - 19 160 -- 231 - 8 31 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/19/2007 2070 - 7.5 -- 2120 - 3 11.9 0 - 12 0 -- 132 - 8 21 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/25/2007 2750 - 6.9 -- - - 2 15 0 - 19 190 -- 166 - 8 26 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/23/2007 2500 - 7 -- 2240 - 1 11.6 10 - 9 90 -- 121 - 6 21 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/18/2007 2600 - 6.6 -- 2570 - 3 15.1 - - 15 90 -- 195 - 8 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/24/2007 2620 - 7.1 -- - - 1 17.8 - - 130 -- 77 - 6 17 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/23/2007 2720 - 6.7 -- - - 2 17.7 - - 280 -- 102 - 8 14 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/19/2007 2730 - -- -- 2450 - 2 10.5 - - 8 120 -- 78 - 7 13 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/25/2007 2650 - 7.1 -- - - 2 8.6 - - 10 100 -- 83 - 10 13 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/27/2007 | 2560 - 6.5 -- - - 0 19.6 - - 9 120 -- 223 - 8 26 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/17/2007 | 2400 - -- -- 2370 - 0 13.1 - - 15 130 -- 154 - 7 27 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/22/2008 2180 - 7 -- - - 1 15.9 - - 8 60 -- 173 - 7 27 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 2/25/2008 1700 - 7.2 -- - - 2 24 - - 80 -- 305 - 6 47 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/19/2008 1610 -- 6.9 - 1670 -- 3 16.4 -- -- 100 -- 214 -- 7 30 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/20/2008 2820 - 6.8 -- - - 0 12.4 - - 190 -- 146 - 6 19 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/30/2008 2790 - 7.9 -- 2620 - 2 12 - - 11 140 -- 123 - 10 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/29/2008 2890 - 7.1 -- 2780 - 1 21.2 - - 10 90 -- 149 - 7 21 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/27/2008 2920 - 7.4 -- 2960 - 1 8.9 - - 8 160 -- 61 - 6 16 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/29/2008 2500 - 7.4 -- 2320 - 0 9.1 - - 190 -- 56 - 6 477 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/29/2008 | 2350 - 7.2 -- 2420 - 2 7.1 - - 9 0 -- 72 - 9 14 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/12/2008 | 2080 -- 7 -- 2240 -- 0 8.6 -- -- 10 120 -- 91 -- 6 23 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/17/2008 | 2440 - 6.9 -- - - 0 8.8 - - 5 130 -- 48 - 7 13 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/17/2009 1970 - 7.5 -- 1990 - 2 9.6 - - 14 100 -- 117 - 6 31 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/28/2009 2280 - 6.7 -- 2190 - 3 7.3 -- -- 16 170 -- 127 -- 6 20 --
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 5/27/2009 2370 - 6.9 -- 2360 - 4 9.7 - - 9 190 -- 104 - 7 19 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/24/2009 2100 - 7.4 -- 2220 - 2 6.3 - - 15 140 -- 41 - 5 22 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/28/2009 2010 - 8 -- 1960 - 2 4.4 - - 16 180 -- 25 - 6 31 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/5/2009 1970 - 7.3 -- 2020 6000 2 12.4 - - 9 100 -- 54 - 5 19 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/24/2009 1890 - 9.4 -- 1870 9070 1 0.9 - - 21 210 -- 19 - 6 26 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 9/29/2009 1830 - 8.3 -- 1740 1510 2 2.1 - - 30 230 -- 16 - 5 36 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 10/27/2009 | 1780 - 7.5 -- 1820 620 2 2.4 - - 28 220 -- 27 - 7 35 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 11/30/2009 | 1940 - 7.9 -- 1860 - 2 2.2 - - 41 90 -- 33 - 7 40 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 12/27/2009 | 1980 - 8.2 -- 1930 - 0 2.5 - - 18 150 -- 23 - 6 23 -
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 1/20/2010 1600 - 8.3 -- 1580 - 0 3 - - 23 180 -- 33 - 7 41 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 2/28/2010 1570 - 8.4 -- 1550 - 0 3.2 - - 17 160 -- 25 - 5 38 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 3/29/2010 1810 - 7.9 -- 1940 - 2 3.7 - - 19 270 -- 58 - 5 35 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 4/27/2010 2340 - 7.6 -- 2350 - 2 2 - - 33 390 -- 19 - 6 27 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant| 5/25/2010 2420 - -- -- - - 3 2.1 - - 14 300 -- 36 - 8 19 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 6/22/2010 2700 - 7.8 -- - - 1 2.4 - - 10 280 -- 33 - 4 20 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 7/31/2010 2440 - 7.9 -- - - 3 4.2 - - 30 370 -- 34 - 5 35 -
Ruby Gulch 667-ZWTP Zortman Water Treatment Plant | 8/29/2010 1910 - -- -- - - 2 1.1 - - 8 150 -- 8 - 5 15 -
Ruby Gulch Z-15 Near Permit Boundary 10/31/2000 | 2147 - 7.37 | 3189 2150 - <3 31 <5 - 7 70 -- 90 <3 <1 <10 10
Ruby Gulch Z-15 Near Permit Boundary 11/3/2000 2147 - -- 3189 2150 - <3 3.1 <5 - 7 70 -- 90 <3 <1 <10 10
Ruby Gulch Z-15 Near Permit Boundary 6/27/2003 187 - 7.6 270 89 - 11 0 0 - 0 0 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 7/21/2003 188 - 7.7 295 124 - 13 0 0 - 0 10 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 8/25/2003 172 - 7.8 253 76 - 16 0 0 - 0 0 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 9/16/2003 166 - 7.7 267 85 - 15 0 0 - 0 20 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 11/3/2003 173 - 8 277 96 - 18 0 0 - 0 20 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 11/23/2003 | 200 - 7.7 286 97 - 18 0 0 - 0 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 3/28/2004 485 - 6.6 748 454 - 0 1.4 0 - 5 0 40 0 1 50 0
Ruby Gulch Z-15 Near Permit Boundary 4/27/2004 451 - 7.4 695 418 - 4 0.1 0 - 1 10 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 5/21/2004 288 - 7.6 447 218 - 6 0 0 - 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 6/24/2004 332 - 7.8 510 248 - 4 0 0 - 0 -- 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 7/26/2004 231 - 7.8 351 147 - 7 0 0 - 0 0 0 0 0 80 0
Ruby Gulch Z-15 Near Permit Boundary 8/17/2004 219 - 7.9 344 138 - 10 0 0 - 0 10 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 9/30/2004 233 - 7.4 343 144 - 4 0 0 - 1 30 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 10/25/2004 | 182 - 7.6 276 - - 18 0 0 - 0 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 11/12/2004 | 215 -- 7.8 303 111 -- 15 0 0 -- 0 0 0 0 0 0 0
Ruby Gulch Z-15 Near Permit Boundary 3/17/2005 236 - 7.9 333 131 - 15 0.1 0 - 4 - 0 0 0 0 0 -
Ruby Gulch Z-15 Near Permit Boundary 4/27/2005 965 -- 7.2 1440 936 -- 0 0.6 0 -- 3 0 0 0 3 10 --
Ruby Gulch Z-15 Near Permit Boundary 5/23/2005 417 - 7.5 569 298 - 5 0 0 - 0 0 0 0 0 0 -
Ruby Gulch Z-15 Near Permit Boundary 6/24/2005 598 -- 7.2 913 537 -- 3 0.4 0 -- 6 20 0 0 0 2 10 --
Ruby Gulch Z-15 Near Permit Boundary 7/11/2005 466 -- 7.5 692 406 -- 4 0.1 0 -- 0 0 0 0 0 0 --
Ruby Gulch Z-15 Near Permit Boundary 8/26/2005 298 - 7.6 386 161 - 8 0 0 - 0 0 -- 0 0 0 -
Ruby Gulch Z-15 Near Permit Boundary 9/20/2005 248 -- 7.9 349 140 -- 10 0.2 0 -- 4 190 -- 0 0 0 10 --
Ruby Gulch Z-15 Near Permit Boundary 10/20/2005 | 236 - 7.7 350 151 - 9 0 0 - 2 0 0 0 0 0 0 -
Ruby Gulch Z-15 Near Permit Boundary 11/29/2005 | 234 - 7.7 - 127 - 10 0 0 - 0 10 0 1 0 0 -
Ruby Gulch Z-15 Near Permit Boundary 3/30/2006 306 - 8 -- 228 - 8 0 0 - 0 0 0 1 0 0 6 -
Ruby Gulch Z-15 Near Permit Boundary 5/30/2006 766 - 7.9 1150 736 - 4 1.1 0 - 5 130 0 18 0 1 54 -
Ruby Gulch Z-15 Near Permit Boundary 6/13/2006 715 -- 7.6 1070 672 -- 4 0.5 0 -- 4 10 0 1 0 2 24 --
Ruby Gulch Z-15 Near Permit Boundary 7/18/2006 407 - 7.8 600 311 - 6 0.8 0 - 6 20 0 0 0 35 -
Ruby Gulch Z-15 Near Permit Boundary 8/16/2006 562 -- 7.8 800 466 -- 8 0.3 0 -- 0 0 0 5 0 1 9 --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Ruby Gulch Z-100 Ruby Guch midway between 11/14/2006 | 1250 - 7.6 -- 1190 - 2 3.2 0 - 4 20 -- 39 -- 3 19 --
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 8/14/2007 927 - 7.6 -- - - 2 0.9 - - 2 0 -- 7 - 1 8 -
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 3/18/2008 434 - 7.5 -- 378 - 3 0 - - 2 140 -- 5 - 1 5 -
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 6/9/2008 671 - 7.2 -- 659 - 3 3.6 - - 9 1180 - 44 - 2 57 -
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 9/18/2008 736 - -- -- 663 - 2 0.4 - - 2 0 -- 4 -- 1 7 --
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 11/23/2008 | 525 - -- -- 448 - 14 5.6 - - 17 100 -- 17 -- 1 25 --
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 6/23/2009 1220 - 7.6 -- - - 3 2.8 - - 6 70 -- 20 - 3 16 -
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 9/18/2009 918 - 7.9 -- 839 - 2 0.4 - - 2 10 -- 2 - 2 8 -
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 3/25/2010 951 - 7.7 -- 923 - 3 1.5 -- -- 2 50 -- 13 -- 3 0 --
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 6/24/2010 1640 - 7.5 -- - - 1 1.3 - - 4 330 -- 14 -- 3 18 --
Ruby Pond and town

Ruby Gulch Z-100 Ruby Guch midway between 8/16/2010 1000 - 7.9 -- - - 2 0.5 - - 3 90 -- 2 -- 0 7 --
Ruby Pond and town

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/4/1990 256 1086.2 5.8 400 252 104 24 <5 20 510 18200 | <1 190 110 <5 2110
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/15/1990 681 270 6.3 1010 - 40
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/29/1990 608 450 4.9 1070 680 130 64 8 <20 1340 43300 | <1 680 <5 6180
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 6/26/1990 1150 81 5.5 1880 - 6 <20 <5
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 7/18/1990 1419 3.1 5.6 2450 - <20 <5
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 7/31/1990 1400 6.7 5.2 2410 1480 24 40 <5 <20 50 2420 <1 1750 <10 <5 13500
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 8/22/1990 - 0 -- -- - <10 <5
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/12/1990 1100 46 4.7 1740 1150 52 89 <5 <10 600 13700 | <1 1460 40 <5 10600
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/31/1990 | 816 46 5.2 1470 - 10 <5
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 12/11/1990 | -- 0 -- -- - 20 <5
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 1/10/1991 - 0 - - - 61 2
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 3/20/1991 330 38.15 5.5 568 343 27 18 <5 100 4360 <1 290 40 8 2430
Pump Station

Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/17/1991 603 191.6 4.9 1000 628 117 60 6 870 23000 | <0.2 530 130 9 5320
Pump Station
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 6/11/1991 740 250.9 4.8 1310 818 <5
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 7/23/1991 - 0 - - -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 9/5/1991 - 0 - - -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/16/1991 | -- 0 - - -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/31/1992 -- 0 - - --
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/16/1992 | -- 0 - - --
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/16/1993 - 0 - - -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/13/1993 | -- 0 -- -- -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/17/1994 95 50.3 7 131 21 13 <1 <5 20 2510 <1 <10 40 80
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 8/1/1994 -- 0 - - --
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/25/1994 | -- 0 - - --
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 1/31/1995 396 20 6.6 614 424 100 23 <1 <5 20 3490 <1 <10 <10 150
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/10/1995 60 217 7.8 81 16 23 <1 <5 70 4970 <1 <10 20 80
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 7/24/1995 754 100 5.3 1160 764 73 52 <5 730 14100 | <1 350 40 2810
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/20/1995 | -- 0 -- -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/28/1996 616 781 6.9 909 576 <300 763 7 <5 420 74200 | <0.6 120 26 1370
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 8/12/1996 - 0 -- -- -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 10/22/1996 | -- 0 -- -- -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 2/12/1997 - 0 -- -- -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 4/18/1997 632 311.94 7.2 815 521 <100 808 11 <5 892 15000 120 577 1720
Pump Station 0
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/12/1997 - 0 -- -- -
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 6/17/1997 1469.9 228.9 7.25 | 2624 1786.5 | <100 235 18 7 1290 48000 120 78 1020
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 8/11/1997 -- 0 - - --
Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 3/8/2004 3 -- - - -- 0 0 0 0 0
Pump Station
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Water Body Site ID Site Description Sample_Date| Hardness | Flow pH TDS SO4 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zntrm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 5/18/2004 0 -- 5 - -- 0 0

Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 11/3/2004 3 - 7.5 - - 0 0

Pump Station
Ruby Gulch Z-1B 1600 m D/S of Ruby Gulch 6/13/2010 1140 38 5.7 1940 -

Pump Station
Sullivan Gulch 505 Sullivan Park 5/14/2000 225 - 7.13 | -- 194 - <3 0.6 <5 - 9 -- -- - 16 -- 60 57
Sullivan Gulch 505 Sullivan Park 6/4/2001 67.2 - 754 | - 52 - 11 0.7 <5 - 43 -- -- - 43 -- 110 478
Sullivan Gulch 505 Sullivan Park 6/10/2002 180 - 7.2 -- 107 - 0.2 0 - 14 -- -- - 12 -- 40 312
Sullivan Gulch 505 Sullivan Park 8/8/2002 - - 7.9 -- 177 - 0.2 0 - -- -- - 0 -- 0 11
Sullivan Gulch 505 Sullivan Park 6/11/2004 206 - 8 -- 123 - 0 0 - 2 -- -- - -- 0 24
Sullivan Gulch 505 Sullivan Park 6/13/2005 202 - 6.9 -- 173 - 1.9 0 - 14 -- -- - -- 130 100
Sullivan Gulch | 505 Sullivan Park 5/21/2008 | 127 - 69 |- - - 107 2.7 - - 324 19800 | -- 214 - 3 870 -

0

Sullivan Gulch 595 Sullivan Capture Trench Overflow| 5/23/2008 633 -- 6.8 - 511 -- 0 1.4 -- -- 3 130 -- 17 -- 47 --
Sullivan Gulch 595 Sullivan Capture Trench Overflow| 5/17/2010 167 - 7.6 -- 90 - 1 0.1 - - 1010 -- 4 - 0 13 -
Sullivan Gulch 595 Sullivan Capture Trench Overflow| 5/25/2010 659 - 6.9 -- - - 0 4.4 - - 7 220 -- 120 - 11 1217 -
Sullivan Gulch 595 Sullivan Capture Trench Overflow| 6/19/2010 663 - 6.4 - - - 1 11.2 -- -- 24 350 - 226 -- 13 1390 --
Sullivan Gulch D-4 Lower Sullivan 3/31/2000 314 - 7.76 | 545 303 - 3 0.6 5 - 17 150 -- 20 3 1 260 10
Sullivan Gulch D-4 Lower Sullivan 5/1/2000 291.7 - 7.5 471 283 - <3 0.4 <5 - 11 700 - <20 6 2 270 10
Sullivan Gulch D-4 Lower Sullivan 11/3/2000 291.9 - 7.45 | 467 255 - <3 0.2 <5 - <1 10 -- <20 <3 <1 190 10
Sullivan Gulch D-4 Lower Sullivan 6/7/2001 165.9 - 7.46 | 268 151 - <3 0.1 <5 -- 4 360 - <20 11 <1 110 10
Sullivan Gulch D-4 Lower Sullivan 7/16/2001 812.7 - 7.33 1145 620 - <3 0.3 <5 - 23 2030 -- 30 10 <1 30 10
Sullivan Gulch D-4 Lower Sullivan 6/25/2002 161 - 7.2 269 133 - <3 0.1 6 - 4 1370 0 0 0 1 140 30
Sullivan Gulch D-4 Lower Sullivan 8/27/2002 226 - 7.6 384 181 - 0 0.2 0 -- 2 480 0 0 0 0 110 --
Sullivan Gulch D-4 Lower Sullivan 3/28/2003 207 - 7.2 343 194 - 0 0.1 0 - 2 150 0 0 0 1 90 -
Sullivan Gulch D-4 Lower Sullivan 4/22/2003 173 - 7.3 300 147 - 0 0.4 0 - 3 360 0 0 0 0 90 -
Sullivan Gulch D-4 Lower Sullivan 5/29/2003 197 - 7.3 342 163 - 0 0 0 - 2 250 0 0 0 0 100 -
Sullivan Gulch D-4 Lower Sullivan 5/19/2005 291 - 7.1 400 233 - 0 0.2 0 - 2 220 0 0 0 0 150 -
Sullivan Gulch D-4 Lower Sullivan 6/23/2005 202 - 7.4 310 137 - 0 0 0 - 3 100 0 0 0 0 120 -
Sullivan Gulch D-4 Lower Sullivan 4/12/2006 115 - 7.5 208 89 - 1 0 0 - 3 220 0 4 0 0 84 -
Sullivan Gulch L-37 Seep Below Sullivan Capture 1/4/2000 - - -- -- - - -- -- 24 -- -- -- -- -- -- -- -- --

(old 555)
Sullivan Gulch L-37 Seep Below Sullivan Capture 8/22/2001 901.5 - 7.28 | 1456 805 - <3 0.1 <5 - 26 500 -- <20 10 <1 20 10

(old 555)
Swift Gulch L-19 Swift Gulch Below L-20 4/27/2000 403.9 - 7.3 645 426 - 21 1.4 <5 - <1 2240 -- 30 <3 2 290 10
Swift Gulch L-19 Swift Gulch Below L-20 5/30/2000 446 - 7.14 | 716 463 - 19 2.4 <5 - <1 2010 -- 50 <3 1 400 10
Swift Gulch L-19 Swift Gulch Below L-20 6/28/2000 521.1 - 7.42 | 829 571 - 5 1.7 <5 - <1 420 -- 50 <3 <1 440 10
Swift Gulch L-19 Swift Gulch Below L-20 7/25/2000 579.3 - 7.38 | 983 626 - 5 1.5 <5 - <1 420 -- 60 <3 <1 440 10
Swift Gulch L-19 Swift Gulch Below L-20 8/30/2000 607.5 - 7.25 | 1009 645 - 0.9 <5 - 12 1460 -- 30 10 <1 260 10
Swift Gulch L-19 Swift Gulch Below L-20 9/6/2000 567.4 - 7.07 | 935 607 - 9 1.8 8 - <1 2550 -- 60 <3 <1 550 10
Swift Gulch L-19 Swift Gulch Below L-20 10/31/2000 | 649 - 6.8 1044 681 - 43 1.8 <5 - <1 7560 -- 70 <3 <1 730 29
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Swift Gulch L-19 Swift Gulch Below L-20 11/3/2000 649 -- - 1044 681 -- 43 1.8 <5 - <1 7560 -- 70 <3 <1 730 29
Swift Gulch L-19 Swift Gulch Below L-20 11/14/2000 | 669.7 -- 6.8 1033 700 -- 10 4 <5 -- 2 1740 -- 90 <3 <1 910 10
Swift Gulch L-19 Swift Gulch Below L-20 5/31/2001 739.3 -- - 1143 766 360 42 2.6 18 -- <1 9280 -- 80 <3 <1 980 21
Swift Gulch L-19 Swift Gulch Below L-20 6/21/2001 330.6 - 6.12 | 503 338 - 28 9.3 <5 -- 11 5590 - 60 12 3 400 20
Swift Gulch L-19 Swift Gulch Below L-20 7/19/2001 428.4 -- 6.12 | 668 434 -- 55 3.1 <5 -- 16 13200 | -- 70 6 0 550 48
Swift Gulch L-19 Swift Gulch Below L-20 8/21/2001 504.8 -- 7.245 | 804.5 472 -- 9.5 2.4 <5 -- 15 2300 -- 85 <3 2 640 10.5
Swift Gulch L-19 Swift Gulch Below L-20 9/25/2001 865.9 -- 6.08 | 1343 792 -- 32 5.5 <5 - 1 7190 -- 160 <3 <1 1330 17
Swift Gulch L-19 Swift Gulch Below L-20 9/26/2001 -- -- - 1310 780 -- 20 -- -- <1 2 5040 -- 170 -- <1 1440 -
Swift Gulch L-19 Swift Gulch Below L-20 10/15/2001 | 765.8 -- 6.15 | 1297 858 -- 38 4.9 <5 - 2 11600 | -- 170 3 <1 1500 21
Swift Gulch L-19 Swift Gulch Below L-20 11/7/2001 826.9 -- 6.07 | 1351 872 -- 33 5.1 <5 -- 2 10100 | -- 170 3 <1 1490 12
Swift Gulch L-19 Swift Gulch Below L-20 4/30/2002 749 - 5.6 1200 820 - 26 4.9 0 -- 4 8310 -- 150 0 2 1400 --
Swift Gulch L-19 Swift Gulch Below L-20 5/21/2002 459 - 5.8 765 535 - 20 3.3 0 -- 3 5970 0 110 0 3 950 0
Swift Gulch L-19 Swift Gulch Below L-20 6/26/2002 174 -- 5.8 312 183 -- 26 7.9 0 -- 9 7650 0 40 0 4 280 14
Swift Gulch L-19 Swift Gulch Below L-20 7/30/2002 736 - 4 1340 843 - 25 6.1 0 -- 5 7090 0 160 0 1 1280 --
Swift Gulch L-19 Swift Gulch Below L-20 8/27/2002 654 -- 3.9 1160 725 -- 47 4.5 0 -- 5 11300 | O 140 0 2 1130 --
Swift Gulch L-19 Swift Gulch Below L-20 9/26/2002 861 - 3.9 1460 975 - 45 4.3 0 -- 5 18300 | O 170 0 0 1320 --
Swift Gulch L-19 Swift Gulch Below L-20 10/31/2002 | 827 -- 5.7 1550 984 -- 58 5.6 0 -- 6 21300 | O 180 0 1 1650 --
Swift Gulch L-19 Swift Gulch Below L-20 12/11/2002 | -- -- 5.1 1500 1060 1600 34 10 -- - <1 18700 | -- 220 0 0 2130 -
Swift Gulch L-19 Swift Gulch Below L-20 3/31/2003 466 - 5.4 -- 545 - 62 2.9 0 -- 6 22500 | O 90 0 2 750 --
Swift Gulch L-19 Swift Gulch Below L-20 4/30/2003 401 -- 3.8 729 409 -- 35 2.6 0 -- 6 15200 | O 100 0 2 880 28
Swift Gulch L-19 Swift Gulch Below L-20 5/30/2003 620 - 3.6 1070 708 - 36 2.9 0 -- 5 19500 | O 130 0 2 1040 --
Swift Gulch L-19 Swift Gulch Below L-20 6/30/2003 732 -- 3.3 1300 843 -- 29 3.3 0 -- 7 12700 | O 190 0 2 1640 15
Swift Gulch L-19 Swift Gulch Below L-20 7/16/2003 887 -- 3.2 1610 1020 -- 51 4.7 0 -- 9 22400 | O 250 0 2 1860 47
Swift Gulch L-19 Swift Gulch Below L-20 8/19/2003 1030 -- 3.5 1710 1150 -- 51 5.7 0 -- 11 29400 | O 270 0 1 1880 36
Swift Gulch L-19 Swift Gulch Below L-20 9/29/2003 957 -- 3.7 1710 1160 -- 61 4.8 0 -- 9 34500 | O 260 0 1 1920 43
Swift Gulch L-19 Swift Gulch Below L-20 10/29/2003 | 888 -- 4.5 1590 1050 -- 48 5.2 0 -- 9 32100 | O 280 0 1 2820 0
Swift Gulch L-19 Swift Gulch Below L-20 11/25/2003 | 992 -- 3.4 1670 1150 -- 67 4.3 0 -- 9 38800 | O 240 0 2 2570 51
Swift Gulch L-19 Swift Gulch Below L-20 4/20/2004 459 -- 4.4 748 535 -- 41 2.3 0 -- 5 23100 | O 130 0 2 1150 51
Swift Gulch L-19 Swift Gulch Below L-20 5/27/2004 96 -- 4.4 202 114 -- 28 3.6 0 -- 8 11000 | O 30 3 2 200 23
Swift Gulch L-19 Swift Gulch Below L-20 6/29/2004 657 -- 3.7 1180 803 -- 62 2.9 0 -- 6 31400 | -- 220 0 2 1880 90
Swift Gulch L-19 Swift Gulch Below L-20 7/29/2004 947 -- 3.4 1730 -- -- 84 3.4 0 -- 9 52700 | -- 260 0 0 1450 43
Swift Gulch L-19 Swift Gulch Below L-20 8/19/2004 -- -- 3.2 1890 1330 -- 82 3.5 0 -- 8 51400 | -- 310 0 1 2350 --
Swift Gulch L-19 Swift Gulch Below L-20 9/29/2004 -- -- 3.1 1840 1220 -- 56 3.3 0 -- 6 47500 | -- 270 0 0 1930 --
Swift Gulch L-19 Swift Gulch Below L-20 10/29/2004 | -- -- 3.3 1890 1380 -- 78 3.3 0 -- 8 54800 | -- 330 0 0 2910 --
Swift Gulch L-19 Swift Gulch Below L-20 12/1/2004 -- -- 3.3 1780 1240 -- 137 3.5 0 -- 9 62500 | -- 330 0 0 2730 --
Swift Gulch L-19 Swift Gulch Below L-20 5/9/2005 278 -- 4.1 505 348 -- 84 2.8 0 -- 7 23100 | O 90 0 2 800 --
Swift Gulch L-19 Swift Gulch Below L-20 5/31/2005 465 -- 3.9 854 502 -- 35 2.1 0 -- 4 23700 | O 150 0 1 1410 --
Swift Gulch L-19 Swift Gulch Below L-20 6/24/2005 462 -- 3.6 829 641 -- 32 3.6 0 -- 7 20000 | O 150 0 3 1360 --
Swift Gulch L-19 Swift Gulch Below L-20 7/21/2005 1030 -- 3.4 1810 -- -- 49 5.2 0 -- 12 36600 | O 350 0 1 2870 --
Swift Gulch L-19 Swift Gulch Below L-20 8/26/2005 1230 -- 3.4 2070 1660 -- 50 5.1 0 -- 12 51300 | O 450 3 0 4290 --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS
Segment (mg/L) | (GPM) (mg/L) | (me/L) | (ne/L) | (ve/t) | (ve/) | (ne/L) | (ve/U) | (we/) | (we/L) | (ve/t) | (we/) | (ne/l) | (ve/D | (ue/l) | (me/L)
Swift Gulch L-19 Swift Gulch Below L-20 9/26/2005 1160 -- 3.4 2060 1460 -- 50 4.7 0 -- 16 48000 | O 420 3 0 3200 --
Swift Gulch L-19 Swift Gulch Below L-20 10/27/2005 | 1230 -- -- 2010 1460 -- 47 4.3 0 -- 19 51800 | O 490 4 2 4240 -
Swift Gulch L-19 Swift Gulch Below L-20 11/20/2005 | 1220 -- 3.2 2020 1480 -- 57 4.2 0 -- 21 47800 | O 420 3 1 3190 --
Swift Gulch L-19 Swift Gulch Below L-20 4/27/2006 315 -- 3.7 525 442 -- 59 2.2 0 -- 4.9 23900 | O 100 1 2 978 -
Swift Gulch L-19 Swift Gulch Below L-20 6/30/2006 733 -- 3.1 1300 885 -- 52 2.5 0 -- 6 41000 | O 264 1 2 2620 --
Swift Gulch L-19 Swift Gulch Below L-20 7/18/2006 1130 -- 3.2 2060 1330 -- 59 3.7 0 -- 10 59400 | O 420 3 2 3910 --
Swift Gulch L-19 Swift Gulch Below L-20 8/28/2006 1330 -- -- 2270 1570 -- 56 3.4 0 -- 11 66700 | O 486 4 2 4300 -
Swift Gulch L-19 Swift Gulch Below L-20 9/27/2006 471 -- 3.6 857 565 -- 42 2 0 -- 11 34700 | O 191 2 1 1860 --
Swift Gulch L-19 Swift Gulch Below L-20 11/1/2006 524 -- 3.7 -- 637 -- 50 1.7 0 -- 7 38900 | -- 211 - 2 2010 -
Swift Gulch L-19 Swift Gulch Below L-20 3/27/2007 729 -- 3.2 - 852 -- 49 2.1 0 -- 8 46700 | -- 281 -- 0 2560 --
Swift Gulch L-19 Swift Gulch Below L-20 4/23/2007 89 - 4.6 -- 109 - 47 1.7 0 -- 9 21600 | -- 33 -- 2 303 --
Swift Gulch L-19 Swift Gulch Below L-20 5/30/2007 92 - 6 -- 99 - 8 3.2 0 -- 7 5150 -- 26 -- 2 162 --
Swift Gulch L-19 Swift Gulch Below L-20 6/28/2007 547 -- 3.4 - 674 -- 50 2.5 -- -- 4 40000 | -- 220 -- 1 2170 --
Swift Gulch L-19 Swift Gulch Below L-20 7/26/2007 1090 - 29 -- 1360 - 65 3.6 -- -- 10 74000 | -- 519 -- 0 4380 --
Swift Gulch L-19 Swift Gulch Below L-20 8/29/2007 1270 -- 3 - 1540 -- 127 3.3 -- -- 13 110000 | -- 588 -- 0 5900 --
Swift Gulch L-19 Swift Gulch Below L-20 9/18/2007 1270 - 3 -- 1570 - 93 2.8 -- -- 11 102000 | -- 574 -- 0 6230 --
Swift Gulch L-19 Swift Gulch Below L-20 10/11/2007 | 1040 -- 3 - 1320 -- 54 3.1 -- -- 10 64100 | -- 444 -- 1 5190 --
Swift Gulch L-19 Swift Gulch Below L-20 11/26/2007 | 1220 -- 2.6 - 1510 -- 75 3.3 -- -- 12 95600 | -- 608 -- 0 5850 --
Swift Gulch L-19 Swift Gulch Below L-20 5/15/2008 325 - 3.6 -- 415 - 38 1.7 -- -- 7 33800 | -- 154 -- 1 1500 32
Swift Gulch L-19 Swift Gulch Below L-20 6/3/2008 320 -- 3.8 - 368 900 33 23 -- -- 24900 | -- 120 -- 1 1280 18
Swift Gulch L-19 Swift Gulch Below L-20 7/31/2008 1200 - 3.1 -- 1590 - 77 4.2 - - 17 94400 | -- 660 - 0 7020 -
Swift Gulch L-19 Swift Gulch Below L-20 8/6/2008 1215 -- 3.1 2265 1475 5560 69 4.05 -- -- 16 94500 | -- 610.5 -- 0.5 6840 17
Swift Gulch L-19 Swift Gulch Below L-20 8/7/2008 1230 -- 3.15 | 2270 1490 5535 68.5 4.3 -- -- 16 96400 | -- 649 -- 0 7200 14.5
Swift Gulch L-19 Swift Gulch Below L-20 9/18/2008 1260 -- 3.1 -- 1610 -- 85 4.1 -- -- 16 119000 | -- 720 -- 0 7830 --
Swift Gulch L-19 Swift Gulch Below L-20 10/29/2008 | 1250 -- 3.1 - 1660 -- 71 3.8 -- -- 17 114000 | -- 644 -- 2 8140 --
Swift Gulch L-19 Swift Gulch Below L-20 11/23/2008 | 1060 -- 3.1 -- 1390 -- 76 3.1 -- -- 14 103000 | -- 556 -- 2 6490 --
Swift Gulch L-19 Swift Gulch Below L-20 6/18/2009 676 -- 3.1 - -- -- 78 2 -- -- 6 76700 | -- 370 -- 0 4400 --
Swift Gulch L-19 Swift Gulch Below L-20 7/28/2009 1220 - 3 -- 1730 - 110 3.1 - - 14 147000 | -- 647 - 1 8600 -
Swift Gulch L-19 Swift Gulch Below L-20 8/31/2009 1250 -- 3 - 1670 -- 102 3.2 -- -- 15 148000 | -- 719 -- 1 9700 --
Swift Gulch L-19 Swift Gulch Below L-20 9/29/2009 1340 -- 3 - 1940 -- 97 3.5 -- -- 12 156000 | -- 790 -- 0 9830 --
Swift Gulch L-19 Swift Gulch Below L-20 10/31/2009 | 956 -- 3 -- 1370 -- 78 3.2 -- -- 15 111000 | -- 552 -- 1 7300 --
Swift Gulch L-19 Swift Gulch Below L-20 11/28/2009 | -- -- - - -- -- 105 3.3 -- -- 19 160000 | -- 738 -- 2 9580 --
Swift Gulch L-19 Swift Gulch Below L-20 4/27/2010 - - -- -- - - 76 2.1 - - 9 76900 | -- 313 - 1 3670 -
Swift Gulch L-19 Swift Gulch Below L-20 5/27/2010 -- -- -- -- -- -- 22 1 -- -- 20900 | -- 72 -- 1 863 --
Swift Gulch L-19 Swift Gulch Below L-20 6/24/2010 -- -- - - -- -- 43 15 -- -- 39900 | -- 161 -- 0 1880 --
Swift Gulch L-19 Swift Gulch Below L-20 7/26/2010 -- -- - - -- -- 113 2.9 -- -- 15 144000 | -- 670 - 0 7910 -
Swift Gulch L-19 Swift Gulch Below L-20 8/16/2010 -- -- -- -- -- -- 115 3.2 -- -- 0 -- -- -- -- 0 9840 --
Swift Gulch BKSS-2 Upper Swift Gulch 5/31/2001 14.4 -- - 60 9 180 -- -- 21 -- -- -- -- -- 0 -- 10
Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 12/6/2000 252 -- -- 406 227 0 -- -- -- -- -- -- -- -- 0 -- --
Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 12/6/2000 252 -- 6.85 | 406 227 0 -- -- -- -- -- -- -- -- 0 -- --
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 5/31/2001 171.6 - -- 288 163 100 -- -- <5 - - - - 0 -- 0 -- 15

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 12/11/2002 | -- - 6.2 405 248 200 26 3 - - - 2170 -- 20 - 0 140 -

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1 | 3/31/2003 203 - 6.1 332 227 - 0 5.5 75 - 4 130 0 20 0 5 120 --

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 4/30/2003 110 - 6.1 177 110 - 0 4.2 0 - 15 330 0 0 0 4 80 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 5/30/2003 167 - 6 304 187 - 0 4.2 0 - 5 350 0 20 0 4 130 --

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 6/30/2003 238 - 6.1 399 247 - 0 6.2 0 - 2 70 0 20 0 5 150 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 7/16/2003 257 - 6.5 424 257 - 3 3 0 - 5 200 0 0 0 3 100 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 8/19/2003 209 - 6.5 347 203 - 6 1.5 0 - 3 430 -- 0 0 3 60 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 9/29/2003 209 - 6.5 353 201 - 10 1.8 0 - 3 900 0 0 0 3 80 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 10/29/2003 | 247 - 6.9 389 215 - 9 2.8 0 - 7 1090 0 0 0 3 100 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 11/25/2003 | 289 - 6.8 433 264 - 5 1.7 0 - 7 230 0 0 0 2 70 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 4/20/2004 118 - 5.8 160 114 - 0 3.7 0 - 5 200 0 0 0 3 70 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 5/27/2004 62 - 5.5 143 61 - 4 5.6 0 - 11 1880 0 0 0 2 60 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 6/29/2004 214 - 6.6 382 225 - 0 4.6 0 - 5 600 - 20 0 5 120 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 7/29/2004 264 - 6.4 452 280 - 0 4.5 0 - 4 290 -- 30 0 3 130 0

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 8/19/2004 - - 7 421 247 - 0 2.4 0 - 110 - 10 0 3 100 -

Swift Gulch BKSS-3 Upper Swift Gulch Below BKSS-1| 5/15/2008 89 - 6.2 -- 73 - 3 2 - - 6 1460 -- 10 -- 2 48 0

Swift Gulch BKSS-9 Upper Swift Gulch 5/31/2001 12.2 - -- 65 8 340 - -- <5 - - -- -- -- -- -- -- 10

Swift Gulch BKSS-9 Upper Swift Gulch 4/8/2004 8 - 6.1 53 7 - - 1460 0 0 0 0 0

Swift Gulch BKSS-9 Upper Swift Gulch 5/15/2008 10 - 6.3 -- 12 - - 1600 -- 3 -- 11 0

Swift Gulch L-49 Above Confluence of South Big | 5/30/2007 81 -- 6.7 - 73 0 -- 4410 -- 19 -- 119 --
Horn

Swift Gulch L-49 Above Confluence of South Big | 10/11/2007 | 921 - 3.1 - 1080 0 2 4.5 - - 17 18000 | -- 362 - 2 4190 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 6/4/2008 256 - 5.9 -- 258 120 13 1.8 - - 4 13200 | -- 82 - 0 861 16
Horn

Swift Gulch L-49 Above Confluence of South Big | 7/30/2008 987 - 3.6 - 1150 0 0 13.5 - - 26 3300 - 557 - 0 5920 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 8/11/2008 1070 - 3.3 -- 1180 0 0 13.5 -- -- 33 8890 -- 642 -- 0 8200 --
Horn

Swift Gulch L-49 Above Confluence of South Big | 9/18/2008 1130 - 6.3 - 1170 0 1 6.1 - - 16 1520 - 279 - 0 2330 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 10/29/2008 | 1130 - 3.4 - 1260 0 2 8.9 - - 31 13400 | -- 562 - 2 6300 --
Horn

Swift Gulch L-49 Above Confluence of South Big 11/23/2008 | 963 - 3.1 -- 1140 0 4 6.6 - - 29 25600 | -- 525 - 0 5660 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 6/17/2009 620 - 7.2 -- 632 0 2 1.1 - - 1 1770 -- 71 - 0 722 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 7/29/2009 1280 - 6.6 -- 1200 0 0 1.5 - - 3 150 -- 93 - 1 798 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 8/31/2009 875 - 6.3 -- 943 0 0 3.7 - - 4 310 -- 233 - 0 1920 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 9/28/2009 1000 - 5.6 -- 1030 0 0 7.2 - - 7 170 -- 428 - 0 4140 -
Horn
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Water Body Site ID Site Description Sample_Date | Hardness | Flow pH TDS S04 ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Se Zn trm TSS

Segment (mg/L) (GPM) (mg/L) | (mg/L) | (ug/L) | (ug/L) (ng/) | (ug/L) | (ue/L) | (ue/1) | (mg/L) | (mg/L) | (ng/l) | (ue/1) | (ng/1) | (ue/1) (mg/L)

Swift Gulch L-49 Above Confluence of South Big 10/31/2009 | 901 - 3.2 -- 1100 0 8 7.7 - - 45 24100 | -- 546 - 2 6540 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 11/28/2009 | 1110 - -- -- - 0 6 6.7 - - 47 39000 | -- 646 - 3 7750 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 4/27/2010 400 - - -- - 0 32 2.1 - - 9 33700 | -- 232 - 0 2650 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 5/27/2010 73 - -- -- - 0 7 0.7 - - 5 5180 -- 20 - 0 202 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 6/16/2010 570 - -- -- - 0 0 0.2 - - 1 240 -- 12 - 0 132 -
Horn

Swift Gulch L-49 Above Confluence of South Big | 7/28/2010 960 - -- -- - 0 0 0.3 - - 0 90 -- 12 - 0 140 -
Horn

Swift Gulch L-49 Above Confluence of South Big 8/16/2010 - - -- -- - 0 - 0.3 - - - -- -- - - -- 119 -
Horn

Swift Gulch M37SWFGCO01 | Swift Gulch Creek, U/S of South | 7/20/2005 798 450 6.16 | -- - 3 5.43 <1000 | 3 <10 <50 180 <.5 2 1670 3400
Big Horn confluence
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APPENDIX C — SURFACE WATER CHEMISTRY DATA — SELECTED
BACKGROUND SITES
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Water Body Segment | Site ID Site Description Sample_Date | Hardness | Flow pH TDS SO, ALdis | Astrm | Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Setrm | Tltrm | Zntrm | TSS
(mg/L) (GPM) (mg/L) | (mg/L) | (ng/L) | (ng/L) | (ug/1) | (ng/L) | (ne/L) | (ng/1) | (ng/L) | (me/L) | (ng/l) | (ug/l) | (ug/1) | (ng/L) | (ug/l) | (mg/L)

Alder Gulch AGSS-10 Upper Alder Gulch U/S of | 5/12/1997 34 39 6.5 63 17 200 <3 <1 <5 <1 5 430 <0.6 <20 <3 <1 0.003 | <10 --
Hawkeye

Alder Gulch Z-60 Upper Alder Gulch 6/7/1996 16 29 8 59 13 400 <3 0.20 <5 <1 24 510 <0.6 <20 <3 <1 0.006 20 10

Alder Gulch Z-60 Upper Alder Gulch 5/13/1997 14 3.14 6.6 62 10 200 <3 <0.1 <5 1 7 750 <0.6 <20 <3 <1 0.003 | 20 -

Alder Gulch Z-61 Upper Alder Gulch 6/7/1996 14 17 7.8 40 14 300 <3 0.10 <5 <1 7 380 <0.6 <20 <3 <1 0.005 10 10

Alder Gulch Z-61 Upper Alder Gulch 5/13/1997 11 6.39 6.8 59 11 200 <3 <0.1 <5 1 7 700 <0.6 <20 <3 <1 0.003 30 -

Alder Gulch Z-61 Upper Alder Gulch 9/9/1998 - - - - - - - 0.20 -- <1 - - - - - <1 - <5 -

Alder Gulch Z-61 Upper Alder Gulch 9/9/1998 18 - 415 | -- 19.9 - - - -- -- - -- -- - -- -- 0.017 | -- -

Alder Gulch Z-62 Upper Alder Gulch 6/7/1996 17 12 7.7 60 13 300 <3 0.10 <5 <1 7 490 <0.6 <20 <3 <1 0.003 | 30 10

Alder Gulch Z-62 Upper Alder Gulch 5/13/1997 15 4.49 6.8 74 9 300 <3 <0.1 <5 <1 6 780 <0.6 <20 <3 <1 0.003 20 -

Alder Gulch Z2-62 Upper Alder Gulch 9/9/1998 -- -- -- -- - 230 2 <0.2 -- -- - -- -- - - <1 - <5 --

Alder Gulch Z-62 Upper Alder Gulch 9/9/1998 15 - 6.98 | -- 64.9 - - - -- -- - -- -- - -- -- 0.011 | -- -

Beaver Creek Z-27 Upper Beaver Creek, 5/4/1990 39 22 6.9 71 18 - - <1 <5 20 <10 440 <1 <30 <10 <5 - <10 44
headwater trib.

Beaver Creek Z2-27 Upper Beaver Creek, 5/15/1990 57 9.4 6.9 96 - -- - -- -- -- -- -- -- -- -- -- -- -- --
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 5/29/1990 61 27 7.2 68 10 - - 3 <5 20 <10 640 <1 <30 <10 <5 - <10 4
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 6/14/1990 87 1 7.4 129 - -- - - -- -- - -- -- - -- -- -- -- --
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 6/26/1990 99 0.3 7.3 120 - -- - - <5 -- - -- -- - -- -- -- -- --
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 7/19/1990 137 0.2 7.5 147 - - - - - - - - - - - -- - - --
headwater trib.

Beaver Creek Z2-27 Upper Beaver Creek, 10/31/1990 168 1 7.1 236 - -- - -- -- -- -- -- -- -- -- -- -- -- --
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 5/14/1991 49 13.38 7.1 41 10 - -- <0.1 <5 20 <1 200 0.2 <30 <2 <5 -- 0 1
headwater trib.

Beaver Creek Z2-27 Upper Beaver Creek, 6/12/1991 68 5.39 6.8 110 8 - -- -- <5 -- -- -- -- -- -- -- -- -- --
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 7/24/1991 126 0.5 7.8 157 8 - -- <1 <5 20 <10 50 <1 <30 <10 <5 -- <10 1
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 9/5/1991 178 0.03 7.9 169 7 - - <1 <5 20 <10 100 <1 <30 <10 <5 - <10 26
headwater trib.

Beaver Creek z-27 Upper Beaver Creek, 5/11/1993 71 0.6 7.1 102 5 - - <1 <5 10 <10 350 <1 <10 20 <5 - 0 8
headwater trib.

Beaver Creek Z2-27 Upper Beaver Creek, 10/13/1993 123 0.99 7.5 141 5 - -- -- <5 -- -- -- -- -- -- -- -- -- 12
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 5/18/1994 95 - 7.8 - -- - <5 1 <5 <10 < 1210 <1 <10 <10 <5 -- 0 8
headwater trib. 10.00

Beaver Creek Z2-27 Upper Beaver Creek, 10/26/1994 158 0.04 7.9 180 6 - - -- <5 -- -- -- -- -- -- -- -- -- --
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 5/15/1995 37 7.32 7.1 105 3 - <5 <1 <5 <10 <10 890 <1 <10 <10 <5 - 0 10
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 5/28/1996 42 9.8 6.9 47 4 <300 | <3 <0.1 <5 1 2 630 <0.6 <20 <3 <1 3 0 10
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 5/15/1997 93 0.72 7 111 4 <100 | <3 <0.1 <5 - 2 150 <0.6 <20 4 <1 -- 0 22
headwater trib.
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Water Body Segment | Site ID Site Description Sample_Date | Hardness | Flow pH TDS SO, ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Setrm | Tltrm | Zntrm | TSS
(mg/L) (GPM) (mg/L) | (mg/L) | (ng/L) | (ng/L) | (ug/1) | (ng/L) | (ne/L) | (ng/1) | (ng/L) | (me/L) | (ng/l) | (ug/l) | (ug/1) | (ng/L) | (ug/l) | (mg/L)

Beaver Creek Z-27 Upper Beaver Creek, 6/16/1997 52 2.37 7.64 | 144 2.5 <100 | <3 <0.1 <5 -- 17 180 <0.6 <20 3 <1 - 0 10
headwater trib.

Beaver Creek z-27 Upper Beaver Creek, 7/30/1997 150 100 - - - - <3 <0.1 <5 - <1 - <0.6 <20 <3 <1 - - 10
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 8/26/1997 150 - - - - - <3 <0.1 <5 - -- -- <0.6 <20 <3 <1 - - -
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 9/4/1997 150 -- -- -- - - <3 <0.1 <5 -- <1 -- <0.6 <20 <3 <1 -- -- 10
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 6/18/1998 108 - - 132 3 <100 | <3 <0.1 <5 - 10 230 <0.6 <20 <3 <1 - <10 10
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 5/18/1999 35 6 - 44 1.9 - <3 0.1 <5 - 7 670 <0.6 <20 15 <1 - <10 10
headwater trib.

Beaver Creek z-27 Upper Beaver Creek, 6/16/1999 68 1.3 - 86 2.1 - <3 <0.1 <5 - 17 240 <0.6 <20 <3 <1 - <10 10
headwater trib.

Beaver Creek Z-27 Upper Beaver Creek, 6/21/2001 62 -- 7.13 80 1.8 - <3 <0.1 <5 - 7 430 - <20 23 <1 - <10 10
headwater trib.

Big Horn Creek L-21 U/S of Swift Gulch 6/18/1985 - 0 - -- - -- -- - - -- - - -- -- - -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/17/1985 66 4039 7.4 78 16 - - -- <10 - -- 610 - -- -- - - 20 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 6/5/1986 124 1350 7.6 143 22 - <5 -- - - -- <30 - -- -- - -- <10 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/29/1986 144 200 7.2 134 - - - - - - - - - - - - - - -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 6/3/1987 118 900 7.4 152 21 - - - - - - 120 - - - - - 80 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/15/1987 - 0 - -- - -- -- - - -- - - -- -- - -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/12/1988 103 250 7.8 160 22 - - -- <10 - -- 210 - -- -- - - 20 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/14/1988 233 50 7.6 341 -- - -- -- - - -- - - -- -- - -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/24/1989 123 20 8.2 138 24 - -- -- <10 -- -- 100 -- -- -- -- -- 30 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/5/1989 - 0 8.1 143 -- - -- -- - - -- - - -- -- - -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 6/1/1990 130 - 18 - <5 <1 -- - <10 170 <1 <30 -- -- -- <10 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 11/2/1990 - 0 - -- - -- -- - - -- - - -- -- - -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 12/12/1990 - 0 - -- - -- -- - - -- - - -- -- - -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 1/11/1991 - 0 - -- - -- -- - - -- - - -- -- - -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 3/21/1991 228 10 8 228 56 - <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 -- <10 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/16/1991 102 -- 7.9 94 17 - <5 <0.1 <5 <20 1 470 <0.2 <30 <2 <5 -- <10 --
confluence
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Water Body Segment | Site ID Site Description Sample_Date | Hardness | Flow pH TDS SO, ALdis | Astrm Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Setrm | Tltrm | Zntrm | TSS
(mg/L) (GPM) (mg/L) | (mg/L) | (ng/L) | (ng/L) | (ug/1) | (ng/L) | (ne/L) | (ng/1) | (ng/L) | (me/L) | (ng/l) | (ug/l) | (ug/1) | (ng/L) | (ug/l) | (mg/L)

Big Horn Creek L-21 U/S of Swift Gulch 6/13/1991 134 2284 | 8.2 157 19 - <5 1 <5 <20 <10 50 <1 <30 <10 <5 - <10 --
confluence 5

Big Horn Creek L-21 U/S of Swift Gulch 7/24/1991 202 11.2 8 210 29 - <5 1 <5 <20 <10 30 <1 <30 <10 <5 - <10 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 9/6/1991 - 0 - - - - - -- -- - -- -- - -- -- -- -- --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/18/1991 -- 0 -- - -- - - -- -- - -- -- - - -- -- -- --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/31/1992 -- 0 -- - -- - - -- -- - -- -- - - -- - -- --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/15/1992 218 1.4 8 246 43 - <5 <1 <5 <10 <10 <30 <1 <30 <10 <5 - <10 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/15/1992 217 1.4 7.9 254 42 - <5 <1 <5 <10 <10 <30 <1 <30 <10 <5 - 20 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/12/1993 133 112.2 8.1 153 22 -- <5 <1 <5 <10 <10 40 <1 <10 <10 <5 - <10 --
confluence 1

Big Horn Creek L-21 U/S of Swift Gulch 10/12/1993 185 52.96 7.9 213 32 - -- -- <5 - <10 - - -- -- - - - -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/20/1994 154 212 8.2 162 21 - <5 <1 <5 <10 <10 180 <1 <10 <10 <5 - <10 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/20/1994 153 212 8.1 169 21 - <5 <1 <5 <10 -- 220 <1 <10 <10 <5 -- 10 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/27/1994 254 1.35 8 274 45 - - - <5 - - - - - - - - - --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/9/1995 79 170 7.7 119 14 - <5 <1 <5 <10 <10 2680 <1 <10 <10 <5 -- 20 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/17/1995 194 35 7.8 247 29 - <1 <0.1 <5 <10 <1 14 <1 <10 <2 <5 -- 20 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/21/1995 211 17 7.5 235 39 - -- -- <5 -- -- -- -- -- -- -- -- -- --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 6/1/1996 101 435.4 7.7 139 14 200 <3 <0.1 <5 <1 2 350 <0.6 <20 <3 <1 -- <10 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/13/1996 - 0 - -- - -- -- -- -- -- -- -- -- -- -- -- -- -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/24/1996 - 0 - - - - - - - - - - - - -- - - --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 2/12/1997 - 0 - -- - -- -- -- -- -- -- -- -- -- -- -- -- --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 4/18/1997 80 219.9 7.8 113 11 200 <3 <0.1 <5 - 2 1100 - <20 <3 <1 -- 20 -
confluence 3

Big Horn Creek L-21 U/S of Swift Gulch 5/14/1997 103 18 7.5 150 10 <100 | <3 0.1 <5 -- <1 30 -- <20 <3 <1 -- <10 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 6/18/1997 100.3 107.7 | 8.06 | 211 18 <100 | <3 <0.1 <5 -- <1 <10 -- <20 <3 <1 - <10 --
confluence 2

Big Horn Creek L-21 U/S of Swift Gulch 8/13/1997 191.1 1.94 7.87 | 248 29.8 <100 | <3 <0.1 <5 -- <1 <10 -- <20 <3 <1 - <10 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 10/24/1997 -- - - - <100 | <3 <0.1 <5 -- <1 <10 -- <20 <3 <1 -- - -
confluence
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Water Body Segment | Site ID Site Description Sample_Date | Hardness | Flow pH TDS SO, ALdis | Astrm | Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Setrm | Tltrm | Zntrm | TSS
(mg/L) (GPM) (mg/L) | (mg/L) | (ng/L) | (ng/L) | (ug/l) | (mg/L) | (mg/L) | (ng/l) | (ng/L) | (mg/L) | (ng/l) | (ng/l) | (ng/l) | (mg/L) | (ng/l) | (mg/L)

Big Horn Creek L-21 U/S of Swift Gulch 4/22/1998 134.5 - 155 22 <100 | <3 0.3 <5 - 6 40 - <20 <3 <1 -- <10 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 5/22/1998 159.9 - 177 26.5 <100 |<3 <0.1 <5 - <1 40 - <20 <3 7 - <10 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 6/26/1998 83.4 - 130 12.2 460 <3 <0.1 <5 - 19 1220 - <20 6 <1 - - -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/12/1998 167.5 - 212 24.6 <100 |<3 <0.1 <5 - 1 <10 - <20 <3 <1 - <10 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 6/3/2008 115 - 7.6 17 - <3 <0.1 - - <1 130 - 0 - 0 - 6 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/6/2008 258 - 7.6 266 34 <100 | <3 <0.1 -- -- <1 10 - 0 - 0 - 2 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/6/2008 217 - 7.5 272 34 <100 | <3 <0.1 -- -- <1 20 - 0 - 0 - 2 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/6/2008 258 - 7.6 266 34 <100 | <3 <0.1 - - <1 10 - 1 - 0 - 1 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/6/2008 217 - 7.5 272 34 <100 |<3 <0.1 - - <1 20 - 1 - 0 - 1 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/7/2008 219 - 7.5 268 34 <100 |<3 <0.1 - - <1 <10 - 0 - 0 - 1 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/7/2008 267 - 7.6 266 34 <100 |<3 <0.1 - - <1 10 - 0 - 0 - 0 --
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/7/2008 219 - 7.5 268 34 <100 | <3 <0.1 - - <1 <10 - 0 - 0 - 1 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/7/2008 267 -- 7.6 266 34 <100 | <3 <0.1 - - <1 10 -- 0 -- 0 - 0 -
confluence

Big Horn Creek L-21 U/S of Swift Gulch 8/7/2008 123 - 7.8 - -- - <1 <0.1 -- -- <1 310 -- <1 -- <1 -- 7 --
confluence

King Creek (see L-40 Upper Montana Gulch - - - - - -- - -- -- - - -- - - -- -- - -- -- -

Montana Gulch sites)

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/4/1990 42 2513 7.1 66 19 -- <5 <1 <5 <20 <10 330 <1 <30 20 <5 -- <10 12
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/16/1990 38 200 7 59 -- - -- -- - - -- - - -- -- -- -- -- --
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/29/1990 33 80 12.2 | 611 10 - <5 <1 <5 <20 <10 480 <1 <30 <10 <5 -- <10 9
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 6/14/1990 68 20 7.4 110 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 6/26/1990 76 9.4 7.2 66 -- -- -- -- <5 -- -- -- -- -- -- -- -- -- --
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 7/19/1990 95 1 7.3 91 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/15/1991 41 138.2 | 7.3 31 8 - <5 <0.1 <5 <20 <1 180 2 <30 2 <5 -- <10 <1
Upper Middle East Trib 4

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 6/12/1991 52 1481 | 7.5 69 8 - <5 <1 <5 <20 <10 70 <1 <30 <10 <5 -- <10 8
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 7/23/1991 90 4.49 7.5 141 12 - <5 <1 <5 <20 <10 70 <1 <30 <10 <5 -- 20 35
Upper Middle East Trib
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Water Body Segment | Site ID Site Description Sample_Date | Hardness | Flow pH TDS SO, ALdis | Astrm | Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Setrm | Tltrm | Zntrm | TSS
(mg/L) | (GPM) (mg/L) | (mg/L) | (ng/L) | (ng/L) | (ug/l) | (mg/L) | (mg/L) | (ng/l) | (ng/L) | (mg/L) | (ng/l) | (ng/l) | (ng/l) | (mg/L) | (ng/l) | (mg/L)

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/11/1993 44 6.7 6.7 62 10 - <5 <1 <5 <10 <10 70 <1 <10 30 <5 -- <10 4
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 10/13/1993 83 2.02 7.4 105 14 - - - <5 -- - -- -- - -- -- -- 0 <1
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/18/1994 64 15.1 7.8 84 11 - <5 <1 <5 <10 <10 240 <1 <10 10 <5 -- 30 4
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 10/26/1994 - 0 - - -- - -- -- - - -- - - -- -- -- -- -- --
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/15/1995 44 129 7.5 119 9 - <5 <1 <5 <10 <10 840 <1 <10 <10 <5 -- 20 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 8/2/1995 102 20 7.3 141 16 <100 | <1 <0.1 <5 <10 <1 19 <1 <10 <2 <5 -- 30 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 10/20/1995 - 0 - - -- - -- -- - - -- - - -- -- - -- 0 -
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/29/1996 45 60.1 7.6 90 9 200 <3 <0.1 <5 <10 2 730 <0.6 <20 <3 <1 - <10 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 4/15/1997 88 5 7.7 126 16 <100 | <3 <0.1 <5 - <1 10 - <20 <3 <1 -- <10 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/13/1997 59 3196 | 7.8 86 10 <100 | <3 <0.1 <5 - <1 30 - <20 <3 <1 -- <10 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 6/16/1997 54.6 53.86 | 7.69 | 87 9.8 <100 | <3 <0.1 <5 - 2 60 - <20 5 <1 -- <10 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 8/12/1997 101.1 0.5 741 | 132 17 <100 |<3 <0.1 <5 - <1 10 - <20 <3 <1 - 30 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 4/23/1998 97.8 - - 94 16.6 1290 | <3 0.2 <5 -- 2 30 -- <20 <3 <1 - <10 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 5/26/1998 93.6 -- -- 104 14 <100 | <3 <0.1 <5 -- <1 20 -- <20 <3 <1 -- <10 <10
Upper Middle East Trib

Lodge Pole Creek Z-28 Upper Lodge Pole Creek, | 6/18/1998 57.8 -- -- 82 8.5 <100 | <3 <0.1 <5 -- 30 260 -- <20 16 <1 -- <10 <10
Upper Middle East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/4/1990 25 80 6.7 56 6 -- <5 <1 <5 <20 <10 800 <1 <30 <10 <5 -- <10 7
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/16/1990 25 58 6.9 55 -- - -- -- - - -- - - -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/29/1990 42 31 7.2 54 9 - <5 <1 <5 <20 <10 710 <1 <30 <10 <5 -- 10 4
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 6/14/1990 26 1 6.9 70 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 6/26/1990 65 9.4 7 99 -- -- -- -- <5 -- -- -- -- -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 7/19/1990 86 1 7.3 100 -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 7/31/1990 98 1 7.2 122 25 - <5 <1 <5 <20 <10 40 <1 <30 <10 <5 -- <10 <1
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 8/22/1990 112 1 6.9 150 -- - -- -- - - -- - - -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 10/12/1990 - 0 - - -- - -- -- <5 - -- - - -- -- -- -- -- --
Upper East Trib
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Water Body Segment | Site ID Site Description Sample_Date | Hardness | Flow pH TDS SO, ALdis | Astrm | Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Setrm | Tltrm | Zntrm | TSS
(mg/L) | (GPM) (mg/L) | (mg/L) | (ng/L) | (ng/L) | (ug/l) | (mg/L) | (mg/L) | (ng/l) | (ng/L) | (mg/L) | (ng/l) | (ng/l) | (ng/l) | (mg/L) | (ng/l) | (mg/L)

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 10/31/1990 140 2 7.3 182 50 -- <5 <1 -- <20 <10 160 <1 <30 <10 <5 -- <10 109
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 12/12/1990 148 -- 7 163 53 -- <5 <1 <5 <20 <10 1670 <1 <30 -- <5 -- 70 676
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 1/10/1991 - 0 - - -- - -- -- - - -- - - -- 0 - -- -- -
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 3/20/1991 - 0 - - -- - -- -- - - -- - - -- 0 -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/15/1991 29 2846 | 7.1 25 15 - <5 5 <5 <20 <20 530 3 <20 50 <5 -- <20 <1
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/15/1991 29 2846 |7 48 7 - <5 0.1 <5 <20 <1 160 <0.2 <30 <2 <5 -- <10 <20
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 6/12/1991 44 8.08 7.4 67 9 -- <5 <1 <5 <20 <10 360 <1 <30 <10 <5 -- <10 9
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 7/24/1991 95 1 7.3 111 20 - <5 <1 <5 <20 <10 480 <1 <30 <10 <5 -- 40 46
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 10/14/1992 39 0.19 7 67 9 - <5 <1 <5 <10 <10 220 <1 <30 20 <5 -- <10 14
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/11/1993 25 1.38 5.5 33 6 - <5 <1 <5 <10 <10 410 <1 <10 30 <5 -- 70 7
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 10/13/1993 35 1.44 6.8 52 8 - -- -- <5 - -- - - -- -- -- -- -- 4
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/18/1994 25 4.3 7.2 43 6 - <5 <1 <5 <10 <10 400 <1 10 <10 <5 -- 30 10
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 10/26/1994 - 0 - - -- - -- -- -- -- -- -- -- -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/15/1995 25 4.88 7 65 5 -- <5 <1 <5 <10 <10 930 <1 <10 <10 <5 -- 20 <10
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 10/20/1995 -- 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/29/1996 25 17.6 7.5 38 6 300 <3 <0.1 <5 1 2 1010 <0.6 <20 <3 <1 -- 20 <10
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 10/21/1996 - 0 - - -- - -- -- - - -- - - -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 2/11/1997 - 0 - - -- - -- -- - - -- - - -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 4/15/1997 -- 0 -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 5/15/1997 25 2.26 6.8 57 5 <100 | <3 <0.1 <5 -- 2 850 -- <20 <3 <1 -- 40 <10
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 6/16/1997 25 1.93 6.89 | 49 5 <100 | <3 <0.1 <5 -- 12 340 -- <20 5 1 -- -- <10
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 8/12/1997 - 0 - - -- - -- -- - - -- - - -- -- -- -- -- --
Upper East Trib

Lodge Pole Creek Z-30 Upper Lodge Pole Creek, | 6/18/1998 27.7 - - 54 4.3 120 <3 <0.1 <5 - 11 540 - <20 6 <1 -- <10 <10
Upper East Trib

Mill Gulch (see L-40, Upper Montana Gulch, -- - - - - - - - - - - - - - - - -- - - --

Montana Gulch sites) | RCSS-5 Upper Rock Creek

Montana Gulch L-40 Upper MT West of L85 Pad | 5/20/1994 204 60 8.1 244 23 -- <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 -- <0.01 | <10
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Water Body Segment | Site ID Site Description Sample_Date | Hardness | Flow pH TDS SO, ALdis | Astrm | Cdtrm | CNtot | Crtrm | Cutrm | Fetrm | Hgtrm | Nitrm | Pbtrm | Setrm | Tltrm | Zntrm | TSS
(mg/L) (GPM) (mg/L) | (mg/L) | (ng/L) | (ng/L) | (ug/l) | (mg/L) | (mg/L) | (ng/l) | (ng/L) | (mg/L) | (ng/l) | (ng/l) | (ng/l) | (mg/L) | (ng/l) | (mg/L)

Montana Gulch L-40 Upper MT West of L85 Pad | 8/3/1994 284 2.74 8 336 43 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 -- 0.01 10
Montana Gulch L-40 Upper MT West of L85 Pad | 10/31/1994 287 0.93 7.8 330 47 - <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 -- 0.01 10
Montana Gulch L-40 Upper MT West of L85 Pad | 5/14/1995 249 37 7.9 273 45 - <5 <1 <5 <10 <10 270 <1 <10 <10 9 -- 0.01 10
Montana Gulch L-40 Upper MT West of L85 Pad | 6/1/1996 175 93 7.3 192 21 <100 | <5 <0.1 <5 <1 <1 <10 <0.6 <20 <3 <1 - <0.01 | <10
Montana Gulch L-40 Upper MT West of L85 Pad | 6/1/1996 181 93 6.8 199 21 <100 | <5 <0.1 <5 <1 <1 <10 <0.6 <20 <3 <1 - <0.01 | <10
Rock Creek RCSS-5 Rock Creek 5/15/1997 17 0.59 6.6 - - 800 <3 <0.1 <5 2 6 1300 <0.6 <20 <3 <1 - <20 --
Rock Creek (see Alder | Z-60-62 Upper Alder Gulch, -- - - - - -- - -- -- - - -- - - -- -- -- -- -- --
Gulch, Rock Creek sites)| RCSS-5 Upper Rock Creek

Ruby Creek (see AGSS-10 Upper Alder Gulch U/S of | 5/12/1997 34.00 39 6.5 63 17 200 <3 <1 <5 <1 5 430 <0.6 <20 <3 <1 0.003 | <10 --
Alder Gulch, Ruby Hawkeye

Gulch sites)

Ruby Creek RGSP-1 Upper Ruby Gulch, North | 5/16/1997 41 3 7.1 50 8 200 <3 <0.1 <5 1 <1 440 <0.6 <20 <3 <1 -- <20 -

Trib
Ruby Creek RGSS-1 Upper Ruby Gulch, North | 5/12/1997 65 5 7.6 71 -- - <3 <0.1 <5 <1 1 160 <0.6 -- <3 <1 -- <20 -
Trib

Ruby Creek Z-52 East Ruby Gulch Trib 5/19/1994 85 85 8.1 105 12 - <5 <1 <5 <10 <10 110 <1 <10 <10 <5 -- 20 23
Ruby Creek Z-52 East Ruby Gulch Trib 5/16/1995 45 85 7.7 71 9 - <5 <1 <5 <10 <10 860 <1 <10 <10 <5 -- 10 10
Ruby Creek Z-52 East Ruby Gulch Trib 6/3/1996 138 8 7.1 171 53 200 <3 <0.1 <5 <1 <1 300 <0.6 <20 <3 <1 - 20 10
Ruby Creek (see Z-60-62 Upper Alder Gulch - - - - - - - - - - - - - - - - - - - -
Alder Gulch sites)

Ruby Creek Z-9 East Ruby Gulch Trib 7/3/1997 75 - - - - - <3 <0.1 - <1 - - - <20 <3 <1 -- -- --
Ruby Gulch (see Ruby | -- -- - - - - - - - - - - - - - - - - - - - -
Creek and Alder

Gulch sites)

Sullivan Creek (see - - - - - - - -- - -- - - - - - - - - - - - -
Rock Creek Site RCSS-

5, upper Alder Gulch

sites Z-60-62, Montana

Gulch site L-40)

Swift Gulch Creek L-41 Upper Swift Gulch 5/14/1997 12 5 7.2 43 7 200 6 <0.1 <5 1 5 750 <0.6 <20 <3 <1 <3 <20 -
Swift Gulch Creek L-45 Upper Swift Gulch 5/14/1997 11 1 6.9 65 8 200 <3 <0.1 <5 1 4 610 <0.6 <20 <3 <1 <3 <20 --
Swift Gulch Creek L-45 Upper Swift Gulch 4/8/2004 9 -- 6.1 61 6 0 3 0 -- -- 7 1270 <0.6 0 0 0 -- 0 <10
Swift Gulch Creek -- - -- - - - - - - - - - - - - - - - -- - - --
(see South Big Horn

site L-21)
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APPENDIX D — GROUNDWATER CHEMISTRY EXAMPLES ZORTMAN AND LANDUSKY MINES

Table D-1. Selected Groundwater chemistry data for wells at the Zortman and Landusky Mines

Waterbody Hardness Water Field TDS SO, AL dis As dis Cd dis CN tot Cr dis Cu dis Fe dis Hg dis Ni dis Pb dis Se Zn dis
Segment Site ID Site Description Sample Date | (mg/L) Level (ft) | pH(su) | (mg/L) | (mg/L) (ng/L) (ng/L) (ng/l) (ng/L) (ng/L) (ng/l) (ng/L) (ne/L) (ne/1) (ng/l) | (ug/l) | (mng/)

Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 9/26/1994 848 27.6 8.18 1310 764 <100 <3 2.0 <5 | <10 <10 <30 <1 40 <10 30 260
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 10/24/1994 743 23.64 7.31 1090 629 <100 <3 <1 <5 | <10 <10 <30 <1 20 <10 <5 110
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 1/25/1995 739 20.7 7.4 1030 670 <100 <3 1.0 <5| <10 <10 <30 <1 40 <10 <5 340
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 5/10/1995 773 21.7 7.17 1150 690 300 <3 9.0 <5| <10 <10 <30 <1 170 <10 <5 1580
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 8/3/1995 20.4 6.7 <5 <10
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 5/30/1996 623 17.6 6.68 969 587 3100 <3 17.4 <5|<1 29 <0.6 210 <3 1 1820
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 8/12/1996 855 23.4 6.52 1420 884 1500 <3 23.0 <5|<1 11 <10 <0.6 250 <3 1 2060
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 10/22/1996 391 23.11 7.98 950 522 <5
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 2/12/1997 599 24.28 6.89 878 475 <100 <3 1.5 <5 (<1 2 <10 <0.6 <20 <3 <1 <100
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 4/15/1997 621 21.66 7.71 869 486 <100 <3 1.1 <5 2 <10 <20 <3 1 <100
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 5/12/1997 643 6.94 1070 678 1600 <3 16.6 <5 20 <10 190 <3 2 1950
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 8/11/1997 788 23.68 6.55 1240 725 800 <3 16.5 <5 7 50 160 <3 <1 950
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 10/23/1997 <100 <5 <3 <1
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 1/21/1998 798.2 1090 651 220 <3 3.4 <5 5 50 30 <3 3 240
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 4/28/1998 1888.5 2480 1619.7 10600 <3 24.2 <5 97 30 230 <3 5 2300
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 5/29/1998 928.3 1408 935 3390 <3 2.8 <5 2 190 400 <3 <1 2080
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 6/19/1998 1072.3 1552 1022.3 15400 <3 51.1 <5 255 20 390 <3 5 4600
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 8/20/1998 843.5 1356 894.1 3930 <3 18.7 <5 80 <10 270 <3 <1 2510
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 10/22/1998 656.6 1075 652.8 980 <3 14.6 <5 21 130 130 <3 <1 990
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 4/12/1999 994.2 22.49 1430 907 7160 <3 35.6 <5 75 <10 230 <3 <1 3810
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 5/20/1999 947.6 17.94 1400 862 5170 <3 27.6 <5 <1 50 <10 <0.6 280 <3 2 2310
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 6/21/1999 656.7 22.65 1091 695 4250 <3 21.3 <5 43 20 340 <3 1 1530
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Table D-1. Selected Groundwater chemistry data for wells at the Zortman and Landusky Mines

Waterbody Hardness Water Field TDS SO, AL dis As dis Cd dis CN tot Cr dis Cu dis Fe dis Hg dis Ni dis Pb dis Se Zn dis
Segment Site ID Site Description Sample Date | (mg/L) Level (ft) | pH(su) | (mg/L) | (mg/L) (ng/L) (ng/L) (ng/l) (ng/L) (ng/L) (ng/l) (ng/L) (ne/L) (ne/1) (/) | (ug/l) | (mng/)

Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 8/31/1999 727.9 23.64 1150 729.9 <100 <3 7.2 <5 <1 50 180 <3 <1 1260
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 11/1/1999 599.7 24.08 922 541 140 <3 4.4 <5 8 10 40 <3 <1 350
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 5/25/2000 584.2 1021 656.2 4840 <3 29.3 <5 69 10 280 <3 <1 1700
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 11/16/2000 680 7.22 1002 592 <100 <3 2.5 <5 <1 <10 20 <3 <1 220
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 11/16/2000 680 1002 592 <100 <3 2.5 <5 <1 <10 20 <3 <1 220
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 4/23/2001 442.1 5.96 797 496 5650 <3 23.7 <5 84 <10 270 3 4 2370
Ruby Gulch Near Permit

Ruby Gulch RG-110 Boundary 10/25/2001 672.5 1026 580 120 <3 3.1 <5 4 240 40 <3 <1 220
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 9/13/1990 359 31.06 7.4 448 141 <100 <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 220
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 9/13/1990 359 31.06 7.4 451 140 <100 <5 <1 <5 <20 <10 <30 <1 <30 10 <5 190
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/9/1990 396 32.07 7.29 435 158 <100 <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 11/6/1990 397 31.54 7.46 482
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 12/13/1990 386 31.59 474
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 1/12/1991 400 25.46 470
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 3/20/1991 368 29.32 420 180 <100 <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 70
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 5/17/1991 377 25.45 442 170 <100 <5 1.4 <5 <20 0.005 <30 <0.2 <30 0.002 <5 60
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 6/13/1991 379 26.78 468 169 <5
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 7/24/1991 438 28.78 533 181 <5
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 9/5/1991 426 31.7 546 200 <5
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/20/1991 498 31.77 584 285 <100 <5 <1 <5 <20 <10 <30 <1 <30 <10 <5 40
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 10/16/1992 465 33.42 7.74 642 244 <100 <5 <1 <5 <10 <10 <30 <1 <30 10 <5 70
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 10/16/1992 448 33.42 7.74 587 251 <100 <5 <1 <5 <10 <10 <30 <1 <30 0.01 <5 70
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/15/1993 406 29.45 7.49 538 219 <100 <5 2 <5 <10 <10 <30 <1 <10 20 <5 90
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/13/1993 537 31.23 6.76 709 305 <100 <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 130
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/21/1994 574 27.84 7.7 713 315 <100 <5 <1 <5 <10 <10 <30 <1 <10 20 <5 260

3/12/12 Final D-2




Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix D

Table D-1. Selected Groundwater chemistry data for wells at the Zortman and Landusky Mines

Waterbody Hardness Water Field TDS SO, AL dis As dis Cd dis CN tot Cr dis Cu dis Fe dis Hg dis Ni dis Pb dis Se Zn dis
Segment Site ID Site Description Sample Date | (mg/L) Level (ft) | pH(su) | (mg/L) | (mg/L) (ng/L) (ng/L) (ng/l) (ng/L) (ng/L) (ng/l) (ng/L) (ne/L) (ne/1) (/) | (ug/l) | (mng/)

Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/30/1994 632 29.44 7.33 836 401 <100 <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/13/1995 504 26.24 7.76 763 366 <100 <5 <1 <5 <10 <10 <30 <1 <10 <10 <5 30
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/19/1995 759 29.83 7.44 996 526 <100 <3 0.1 <5 <10 <1 <10 <1 <10 <3 <5 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/19/1995 795 29.83 7.44 990 524 <100 <3 0.1 <5 <10 <1 <10 <1 <10 <3 <5 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 6/1/1996 575 26 7.1 813 402 <100 <3 <0.1 <5 <1 <1 <10 <0.6 <20 <3 3 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/23/1996 668 30 6.95 930 494 <100 <3 0.2 <5 <1 <1 60 <0.6 <20 <3 2 40
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 2/13/1997 604 29.9 7.8 842 452 <100 <3 0.4 <5 9 0.003 <10 <0.6 <20 <3 5 40
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 4/17/1997 614 25.72 7.88 789 439 <100 <3 <0.1 <5 0.001 <10 <20 <3 4 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/15/1997 601 27 7.41 789 423 <100 <3 0.2 <5 <1 <10 <20 <3 3 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 6/20/1997 778 26.49 7.17 1120 618 <100 <3 <0.1 <5 0.001 <10 <20 <3 6 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 8/14/1997 635 30.6 7.16 960 497 <100 <3 0.1 <5 0.001 <10 <20 <3 5 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 2/11/1998 703.7 956 518.3 <100 <3 <0.1 <5 <1 <10 <20 <3 4 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 4/20/1998 662.8 901 468.1 <100 <3 <0.1 <5 <1 <10 <20 <3 4 30
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/21/1998 628.9 881 465.5 <100 <3 <0.1 <5 0.001 <10 <20 <3 1 20
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 6/23/1998 607.9 896 474.8 <100 <3 <0.1 <5 <1 <10 <20 <3 1 20
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 8/6/1998 596.4 838 440.1 <100 <3 <0.1 <5 0.002 <10 <20 <3 1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/7/1998 573.7 816 396 <100 <3 <0.1 <5 0.004 <10 <20 <3 <1 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 2/16/1999 510.2 28.34 691 330.9 <100 <3 <0.1 <5 <1 <10 <20 3 <1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 4/7/1999 488.4 23.49 652 306.9 <100 <3 <0.1 6 <1 <10 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 5/5/1999 479.3 22.62 660 301 <100 <3 <0.1 <5 <1 20 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 6/2/1999 495 23.21 674 192 <100 <3 <0.1 <5 0.001 30 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 8/4/1999 464.7 30.67 683 287 <100 <3 <0.1 <5 0.002 <10 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/20/1999 481.9 29.69 641 271.2 <100 <3 <0.1 <5 <1 <10 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/23/2000 415.6 562 229.9 <100 <3 0.1 <5 0.004 <10 <20 <3 <1 10
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Table D-1. Selected Groundwater chemistry data for wells at the Zortman and Landusky Mines

Waterbody Hardness Water Field TDS SO, AL dis As dis Cd dis CN tot Cr dis Cu dis Fe dis Hg dis Ni dis Pb dis Se Zn dis
Segment Site ID Site Description Sample Date | (mg/L) Level (ft) | pH(su) | (mg/L) | (mg/L) (ng/L) (ng/L) (ng/l) (ng/L) (ng/L) (ng/l) (ng/L) (ne/L) (ne/1) (/) | (ug/l) | (mng/)

Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 11/14/2000 460.7 7.7 614 245 <100 <3 <0.1 <5 <1 80 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 11/14/2000 460.7 614 245 <100 <3 <0.1 <5 <1 80 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 4/23/2001 400.3 7.63 555 213.7 <100 <3 <0.1 83 <1 <10 <20 <3 <1 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/29/2001 456.8 629 243 <100 <3 0.1 <5 <1 <10 <20 <3 2 10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 11/7/2002 435 626 229 <100 <3 0.1 <5 0.001 <10 <20 <3 2| <10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/23/2003 404 522 186 <100 <3 <0.1 <5 0.001 <10 <20 <3 2| <10
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/7/2003 472 642 257 200 <3 0.1 0.001 10 <20 <3 2 40
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/28/2004 375 501 204 <100 <3 <0.1 <5 0.001 30 <20 <3 2 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/25/2004 419 560 200 <100 <3 0.1 <5 <1 20 <20 <3 2 40
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 6/6/2005 360 487 180 <100 3 <0.1 <5 0.003 <10 <20 <3 2 20
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/6/2005 482 549 192 <100 <3 0.2 <5 0.003 140 <20 <3 2 40
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 5/17/2006 377 477 171 <100 2 <0.1 <5 0.002 70 4 <3 2 22
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 11/8/2006 430 <100 2 <0.1 <5 0.002 40 4 2 21
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 7/19/2007 401 172 <100 <3 <0.1 0.002 30 5 1 31
Mouth of Mill Gulch (660

Mill Gulch Z1L-136 Feet North of Rock Creek) 9/26/2007 482 <100 1 <0.1 0.001 <10 2 <1 26
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 6/30/2009 428 217 <100 1 <0.1 0.006 400 8 1 38
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 9/18/2009 426 208 <100 1 <0.1 0.003 390 5 1 61
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 8/16/2010 462 <100 1 <0.1 0.004 830 8 2 33
Mouth of Mill Gulch (660

Mill Gulch ZL-136 Feet North of Rock Creek) 10/14/2010 436 <100 1 <0.1 0.004 400 6 1 32
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Table E-1. Landusky TPA Fish Distribution Report

Beginning Ending Genetics Data
Waterbody Name | Tributary To Stream Mile | Stream Mile | Species Name Abundance Fish Presence Value Description Origin Use Type Life History Source
Beaver Creek Milk River 166.5 167.6 | Brook Trout Unknown Extrapolated from a single survey/observation Not Applicable | Introduced | Unknown Unknown Unknown
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | Brook Stickleback Rare No Survey, Professional judgment Not Applicable | Native Year-round resident Not applicable | FWP

Extrapolated from multiple
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | Brook Trout Rare surveys/observations Not Applicable | Introduced | Year-round resident Not applicable | FWP
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | Fathead Minnow Common No Survey, Professional judgment Not Applicable | Native Year-round resident Not applicable | FWP
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | Lake Chub Common Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | Longnose Dace Common Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | Mountain Sucker Rare Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | Northern Redbelly Dace | Common Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Lodge Pole Creek South Fork Peoples Creek 0 35.14 | White Sucker Rare Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Montana Gulch Rock Creek 0 1 | Brook Trout Unknown Extrapolated from a single survey/observation Not Applicable | Introduced | Unknown Unknown Unknown
Not
Montana Gulch Rock Creek 0 1.969 | No Survey Not Applicable | No Survey, Professional judgment Not Applicable | applicable Not Applicable Not applicable | FWP
Rock Creek Missouri River 0 7 | Brassy Minnow Unknown Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Rock Creek Missouri River 0 0.658 | Brook Stickleback Unknown Extrapolated from a single survey/observation Not Applicable | Unknown Unknown Unknown FWP
Rock Creek Missouri River 0 1 | Brook Trout Rare Extrapolated from a single survey/observation Not Applicable | Introduced | Year-round resident Not applicable | FWP
Rock Creek Missouri River 0 0.658 | Common Carp Unknown Extrapolated from a single survey/observation Not Applicable | Introduced | Unknown Unknown Unknown
Rock Creek Missouri River 0 0.729 | Fathead Minnow Unknown Extrapolated from a single survey/observation Not Applicable | Unknown Unknown Unknown Unknown
Rock Creek Missouri River 0 7 | Flathead Chub Unknown Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Rock Creek Missouri River 6 7 | Lake Chub Unknown Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Rock Creek Missouri River 0 7 | Longnose Dace Unknown Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
Rock Creek Missouri River 6.05 7.05 | Sucker Unknown Extrapolated from a single survey/observation Not Applicable | Unknown Year-round resident Resident FWP
Rock Creek Missouri River 0 7 | White Sucker Unknown Extrapolated from a single survey/observation Not Applicable | Native Year-round resident Not applicable | FWP
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compared to background levels and the sulfate indicator value of 200 Pg/L.......ccceevvvevreevreeneenreeennenne, F-43
Figure F-17. The Ruby Creek drainage with locations of monitoring sites and Goslin Flats land application
Lo T Yo Lo I (Y0 ) I T T TS SRR F-45
Figure F-18. Boxplot graph of Ruby Creek sulfate concentration at sites Z-17, Z-32, and R-22 compared to
background levels and the sulfate indicator value of 200 HE/L.......cccveeeueieeieeeiieeeceeeeree ettt F-47
Figure F-19. Sullivan Creek (center), and current condition sites 505, 595, L-37, and D4 ..................... F-49
Figure F-20. Boxplots of sulfate data distributions for current condition sites and combined background
SItES TOr SUIIVAN CFEEK ... .viiii ettt ettt e e e et e e et e e e e e ataeeeeaasaeeeesasaeeesnsaeeesnsseeesansaneean F-51
Figure F-21. Swift Gulch Creek and locations of current condition sites BKSS-2, BKSS-3, BKSS-9, L-19, L-49,
and M37SWFGCO01, and natural background sites L-21, L-41, and L-45........cccooeeeeiiieeeeciieee e F-52
Figure F-22. Sulfate concentration in Swift Gulch Creek surface water at site L-19 .........ccccceeeevveeennnen. F-56
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F 1.0 INTRODUCTION

This appendix summarizes the departure of listed stream data from water quality targets and
supplemental indicators described in Section 5.4. Water quality targets are the numeric criteria for
chronic aquatic life (CAL), acute aquatic life (AAL) and human health (HH), contained in DEQ-7 (Montana
Department of Environmental Quality, 2010) for metals and cyanide. Supplemental indicators include:

1. Numeric probable effects levels (PELs) for metals in stream sediments

2. Multi-metric index (MMI) and River Invertebrate Prediction and Classification System (RIVPACS)

scores for macroinvertebrate samples
3. Water column sulfate concentration indicating the degree of sulfide mineral oxidation.

Map figures show the stream extent and (where possible) the locations of assessment and monitoring
sites where the data originate. The precise locations and extent of mine facilities and features are
illustrated in Appendix A, Figure A-16 for the Zortman Mine area and Figure A-17 for the Landusky Mine
area.

To some degree, human influence has probably affected all streams in the planning area. However, a
number of sites, selected by mining company or regulatory personnel, are intended to describe water
quality with minimal mining influence. The analytical results from these “background” sites are
compared to “existing” condition sites in order to illustrate the degree of departure from water quality
criteria for each stream.

The target departure analysis for each stream also includes a discussion of the principal loading sources.
These include geographic areas occupied by mine features such as waste rock repositories, leach pads,
pad dikes, mine pits, abandoned mines. Sources also include water treatment process outfalls such as
those for the Zortman, Landusky, and Swift Gulch Creek treatment plants.

The number of water quality analysis results varies widely by stream. Parameter-specific tables are used
to summarize the criteria exceedance records of streams with large datasets. Each table gives the
sample size, number of exceedances, and the exceedance rate percentages for each criteria comparison.
The data are commonly reported with several method detection limits (MDLs) that have changed as
analytical methods and laboratory equipment are upgraded. Earlier results have generally larger MDLs.
Results with MDLs greater than the water quality criteria cannot be used in the departure analysis.
Therefore, the sample size used to count chronic aquatic life exceedances may increase when counting
exceedances of the larger acute aquatic life criteria. The sample sizes used to assess the departure from
different criteria are identified in the “Sample Size” column of the summary tables. Single values for
sample size appear in the “Sample Size” column where method detection limits have been low enough
to assess departures from all water quality criteria.

Data departures are described in text rather than tables for small datasets or where a limited number of
results dictate the need for TMDLs, as in the case of a single result that is twice the AAL criterion. Text is
also used for datasets with a large number of homogenous results. This commonly applies to large
numbers of results that are less than the MDLs.

The target departure analysis for hardness-dependent metals included only results with corresponding
hardness values. Target departures are assessed for both high and low flow conditions. Where sufficient
flow data is available, high and low flows are those greater or less than the median annual flow. Most of
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the datasets lack flow data. In these cases, high flow records are those for samples collected during the
months of April, May and June; low flow samples are those during July through March. The raw data
used in the departure analysis is contained in Appendix B.

F 2.0 TARGET DEPARTURES BY STREAM

F 2.1 ALDER GULCH (MT40E002_050)

Alder Gulch is listed as impaired in the 2010 Integrated Report (Montana Department of Environmental
Quality, Water Quality Planning Bureau, 2010) for cadmium, copper, lead, mercury, selenium, zinc, and
pH. The segment is classified as C-3 and extends for 4.04 miles from its headwaters to its confluence
with Ruby Gulch. Current water quality conditions are represented by sites Z-2, Z-8, and Z-16 (Figure F-
1)

| —— TPA Streams
| —— Impaired Streams
| © Current Conditions Site
@ Natural Background Site

é X y y e = 53 {

Figure F-1. Alder and Ruby gulches and locations of current condition and natural background sites.
F 2.1.1 Alder Gulch Sources

Placer mining first occurred in Alder Gulch during the 1880s. Historic load mining sources include the
abandoned Hawkeye Mine located south of Alder Gulch in an unnamed tributary south of site AGSS-10
(Rossillon, 1991). Mine pits, a large waste rock dump, several leach pads, and supporting dikes of the
Zortman Mine occur in northern Alder Gulch tributaries of Carter Gulch and Alder Spur. The eastern
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branch of Carter Gulch contains the Alder Gulch Waste Rock Repository which contains 2.3 million cubic
yards of material removed from Zortman Mine pits. The Carter Gulch Seepage Capture System, that
collects nearly 10 million gallons of ARD per year, was located at the toe of this dump until destroyed
after a May 21, 2011, landslide at the toe of the dump. East of Carter Gulch is Alder Spur, an ephemeral
Alder Gulch tributary that contains the Alder Spur Seepage Capture System. The capture system is below
the Z83 and Z84 leach pads and supporting dikes. Alder Spur may also receive drainage from the Z82 and
276/81 leach pads located on the drainage divide between Alder Spur and Ruby Gulch.

The Alder Gulch dataset includes water column chemistry for comparison with Circular DEQ 7 human
health (HH), acute aquatic life (AAL), and chronic aquatic life (CAL) criteria for surface waters. The age of
the data ranges from 1978 to 1998 for sites Z-2 and Z-8, and 1990 to 1996 for site Z-16. The water
column criteria exceedance records are summarized in the tables below for each metal impairment
cause.

Monitoring sites Z-60, Z-61, Z-62, and AGSS-10 in upper Alder Gulch are selected as representing natural
background water quality conditions. The sites were established from 1996 to 1998 to describe water
quality with minimal mining effects.

F 2.1.2 Alder Gulch Parameter Departures

Cadmium (Cd)

There are 68 cadmium results for the three current condition monitoring sites. The values range from
less than 0.1 to 172 pg/L. However, the method detection limit (MDL) for 25 records exceeds the CAL
criterion and MDLs for two samples exceed the AAL criterion. Of the 43 cadmium results that can be
compared to the CAL criteria, there are 26 exceedances. Of 66 results that can be compared to the AAI
criteria, there are 17 exceedances. The HH criterion of 5 pug/L is exceeded in 19 samples. The number of
cadmium criteria exceedances and exceedance rates, expressed as percentages, are given in Table F-1
by flow condition.

Table F-1. Cadmium criteria exceedance numbers and percentages by flow condition in Alder Gulch

Sample Size CAL Exceedance | AAL Exceedance HH Exceedance

Flow Condition (CAL/AAL/HH) Number % Number % Number %
High Flow 18/32/34 11 61 9 28 6 18
Low Flow 25/34/34 15 60 7 19 7 21
All Flows 43/66/68 26 60 17 25 13 19

Seven Cd results are available from the four background sites under flow conditions ranging from 3-40
gallons per minute (gpm). Six results have MDLs less than the CAL criterion. One of these six exceeded
the CAL during high flows. No natural background sites exceeded the AAL criteria. Therefore, there is
potential for natural background Cd concentrations to exceed CAL criteria during high flows.

For the current condition sites, exceedance percentages were greater than 10 for both aquatic life
criteria. The high aquatic life exceedance rates, plus the HH exceedances indicated the need for an Alder
Gulch cadmium TMDL.

Copper (Cu)
There are 66 copper results for sites Z-2, Z-8, and Z16, ranging from less than 1 to 2,010 pg/L. Fifty-eight
results had MDLs small enough for comparison with CAL criteria. Twenty-one (36%) exceeded CAL
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criteria and 16 of 63 results (25%) exceeded AAL criteria. The record contains a single low flow HH
exceedance. High flow exceedances were roughly double those occurring during low flows. The number
of copper criteria exceedances and exceedance rates, expressed as percentages, are given in Table F-2
by flow condition.

Table F-2. Copper criteria exceedance numbers and percentages by flow condition in Alder Gulch.

Flow Sample Size CAL Exceedance AAL Exceedance HH Exceedance
Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 27/31/33 15 56 11 35 0 0
Low Flow 31/32/33 6 19 5 16 1 3
All Flows 58/63/66 21 36 16 25 1 2

Seven copper results obtained during May and June of 1996 and 1997 are available from sites Z-60, Z-61,
Z-62, and AGSS-10 representing natural background concentrations. Except for site AGSS-10, all results
exceed both CAL and AAL criteria. Only the CAL criterion was exceeded at AGSS-10. The results indicate
that natural background copper concentrations in upper Alder Gulch may commonly exceed the aquatic
life criteria. There were no HH exceedances among the data from the background sites.

Among the current condition sites, both CAL and AAL exceedance rates are greater than 10 percent
under both flow conditions. The high exceedance rates plus the HH exceedance indicate the need for a
copper TMDL in Alder Gulch.

Lead (Pb)

There are 69 lead results for sites Z-2, Z-8 and Z-16 that have corresponding hardness values. Many the
results have MDLs that exceed the CAL target criteria. Therefore, the useful sample size for CAL
comparisons is smaller than than those for AAL and HH. The lead values range from less than 2 to 30
ug/L. Table F-3 gives the sample size, number of criteria exceedances and exceedance rates, expressed
as percentages, for lead in Alder Gulch.

Table F-3. Lead criteria exceedance numbers and percentage rates under high and low flow conditions
in Alder Gulch.

Sample Size CAL Exceedance | AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 23/36/36 12 52 0 0 4 11
Low Flow 29/33/33 3 10 0 0 4 12
All Flows 52/69/69 15 29 0 0 8 12

Lead concentration data for the four natural background sites were all less than the MDL of 3 ug/L. This
MDL is greater than the applicable CAL criterion of 1.0 pug/L, so compliance with the CAL criterion could
not be determined. None of the results from natural background sites exceeded either the AAL or HH

criteria.

The exceedance rates for the CAL criteria are greater than 10 percent and the record contains HH
exceedances. Therefore, a lead TMDL is required for Alder Gulch.
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Mercury (Hg)

The mercury dataset for Z-2, Z-8 and Z-16 includes 52 results with a single positive detection of 0.2 ug/L
in a sample collected on May 14, 1991, from Alder Gulch below the confluence with Alder Spur. The
remaining sample results are all less than MDLs that range from 0.2 to 2.0 pg/L. All mercury results are
reported with MLDs greater than the HH criterion of 0.05 ug/L. The uncertainty introduced by the high
MDLs, the previous listing for mercury, and the age of the data (1990-1997) indicate the need for a
mercury TMDL in Alder Gulch.

Selenium (Se)

There are 71 analytical results for selenium among the three current condition sites. The data were
collected from 1990 to 1998 and contain four positive detections. A single result of 184 pg/L on October
14, 1992, exceeded both aquatic life criteria and the HH criterion (50 pg/L) under high flow conditions.
The three subsequent positive detections were all less than the CAL criterion of 5 pg/L.

The seven selenium results available for the four natural background sites are all less than the MDL of 1
ug/L, under a combination of high and low flow conditions. The selenium result of 184 pg/L is more than
twice the AAL criteria (20 pg/L), exceeds the HH criterion and indicates the need for a selenium TMDL
for Alder Gulch.

Zinc (Zn)

The zinc dataset contains 78 results ranging from less than 10 to 3,650 pg/L. All MDLs are less than the
surface water Zn criteria. Table F-4 gives the sample size, number of criteria exceedances and
exceedance rates, expressed as percentages, for zinc in Alder Guich.

Table F-4. Zinc criteria exceedance numbers and percentage rates under high and low flow conditions
in Alder Guich.

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 39 10 26 10 30 0 0
Low Flow 39 7 18 7 16 2 5
All Flows 78 17 22 17 22 2 3

There were no aquatic life or human health criteria exceedances among nine Zn results obtained under
both high and low flow conditions at the four natural background sites. The high exceedance rates for
both CAL and AAL criteria and the occurrence of HH exceedances indicate the need for a zinc TMDL in
Alder Gulch.

F 2.1.3 Alder Gulch Supplemental Indicators

Sulfate

There are no sediment chemistry or macroinvertibrate metric data available for Alder Gulch. Figure F-2
is a graph of sulfate concentrations for the three current condition monitoring sites. Sites Z-2 and Z-8
have records over the course of ZMI mining activity. Site Z-16 was sampled eight times between 1990
and 1996. The spike in sulfate coincides with completion of the Alder Gulch Waste Rock Repository in
Carter Gulch. The surface of the repository was regraded in 1992 and the Carter Gulch and Alder Spur
capture systems installed in 1997. The sulfate concentrations measured farthest downstream (Z-16) are
similar to those at the start of ZMI mining. Farther upstream, elevated sulfate persisted later at sites
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closer to the waste rock and leach pad sources. Sulfate concentrations in Alder Gulch indicate the effects
of ARD.
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Figure F-2. Sulfate monitoring record for sites Z-2, Z-8, and Z-16 in Alder Gulch.

The sulfate data record combined with recent damage to the Carter Gulch capture system after partial
failure of the Alder Gulch Waste Rock Repository suggest that mining sources are continuing to cause
elevated metals loading to Alder Gulch.

F 2.1.4 Alder Gulch TMDL Development Conclusions

Elevated aquatic life criteria exceedance rates, combined with HH health exceedances support TMDL
development for cadmium, copper, lead, and zinc. Cadmium will serve as a surrogate parameter to
address the pH listing for Alder Gulch

The current Hg listing, past mercury placer mining sources in Alder Gulch, and age of the data record
combine to require a Hg TMDL for Alder Gulch. A single selenium result exceeding the aquatic life and
HH criteria, the previous selenium listing, and the lack of recent selenium data combine to require a
selenium TMDL in Alder Gulch.

F 2.2 BEAVER CREEK (MT40MO001_011)

Beaver Creek was listed as impaired in the 2010 Integrated Report (Montana Department of
Environmental Quality, Water Quality Planning Bureau, 2010) for cadmium, iron, and lead. The segment
is classified as B-3 and extends for 5.4 miles from its headwaters in the Little Rockies, northeastward to
the Fort Belknap Reservation boundary. Current water quality conditions are represented by the records
for sites Z-31, Z-39, and M41BEVRCO3 (Figure F-3). Site Z-27, assumed to represent natural background
conditions, is located in an ephemeral headwater tributary of Beaver Creek with no discernable mining
sources. Site Z-30 is in the Lodge Pole Creek drainage to the west of Beaver Creek.
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F 2.2.1 Beaver Creek Sources

The topography of Shell Butte separates the Beaver Creek drainage from the area disturbed by the
Zortman Mine. Three abandoned mines occur in Beaver Creek. The Beaver Mine is in an ephemeral
draw about 1,500 feet upslope and north of monitoring site Z-39 (Figure F-3). Mine features include a
collapsed adit and un-vegetated spoils that are a conceivable source of metals in sediment. Two small
mine disturbances occur on a topographic bench about 1,600 feet south of the stream channel at site Z-
31. No features of either site are visible on aerial photographs and their influence on water quality is
assumed to be minor. Placer mining occurred intermittently in the Little Rockies from the 1880s to
about 1940 and the Beaver Creek alluvium was probably placer mined to some extent. No obvious
evidence of placer mining was seen during the 2005 DEQ assessment.

A recreation road parallels the stream for most of its length. Recent traffic has been restricted to all-
terrain vehicles. An access road from the Zortman Mine crosses the recreation road near site Z-39.
Roadway segments near the stream are potential sources of runoff and sediment-bound metals.

Legend
[ Fort Belknap Reservation Boundary
—— TPA Streams
—— Impaired Streams
O Current Conditions Site
@ Natural Background Site

[t . v S PP i ‘ ; B
Figure F-3. Beaver Creek and the locations of current condition sites (2-31, Z-39 and M41BVERC03) and
natural background site Z-27

The Beaver Creek dataset for current conditions includes 19 water column chemistry records collected
from 1990 to 1997 at site Z-31, 8 records for site Z-39 collected from 1994 to 1997, and 1 sample
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collected during a DEQ assessment at site M41BEVRCO3 in July of 2005. One sediment chemistry sample
and one macroinvertebrate sample were collected during the DEQ assessment. Site Z-27 has water
column chemistry data for 26 sampling events between 1990 and 2001.

F 2.2.2 Beaver Creek Parameter Departures

Cadmium

Table F-5 contains the water column cadmium exceedance summary for Beaver Creek for the three
current condition sites. Seventeen cadmium results are available for the three sites. The MDL of 1 pg/L
was too high to assess compliance with CAL criteria for eight results. The two CAL and AAL exceedances
both occurred during high flow conditions on May 29, 1990. All samples since 1990 have contained less
than detectable concentrations of cadmium.

Table F-5. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions in Beaver Creek.

Sample Size CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 7/11/11 2 29 2 18 0 0
Low Flow 2/6/6 0 0 0 0 0 0
All Flows 9/17/17 2 22 2 12 0 0

No HH criteria were exceeded at the three current condition sites. Although the exceedance rates are
greater than 10 percent for both the CAL and AAL criteria, the water quality trend is clearly toward
improvement. Since the two positive detections in 1990, no cadmium analysis using adequate MDLs has
exceeded any drinking water or aquatic life criteria.

The data record for site Z-27 contains 18 results for total recoverable cadmium. Five results have MDLs
that exceeds the CAL criteria. Of the 13 remaining cadmium results, one high flow sample (on May 29,
1990) exceeded both aquatic life criteria and a second high flow sample in 1994 exceeded the CAL
criterion. The 11 remaining samples, including the 10 most recent, have all met target criteria. The lack
of human-caused sources at Z-27 is evidence that natural background cadmium concentrations may
occasionally exceed aquatic life criteria during high flows. Despite the CAL and AAL exceedance rates for
cadmium, the improving water quality trend warrants further monitoring rather than TMDL
development at this time.

Iron (Fe)

There are 17 results for iron among the three current condition sites. All are below the 1,000 pg/L
aquatic life criteria. Site Z-27, representing natural background conditions, has 15 iron results with one
CAL exceedance in May of 1994. The data did not indicate that iron is affecting beneficial uses in Beaver
Creek.

Lead

The dataset for lead in Beaver Creek consists of 10 high flow and 6 low flow results with corresponding
hardness values. High MDLs prevent the use of several results in assessing compliance with the CAL
criteria. All but the 2005 result from site M41BEVRCO3 are dated from 1990 to 1997. The compliance
record for lead in Beaver Creek is summarized in Table F-6 for the three current conditions sites.
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Table F-6. Lead criteria exceedance numbers and percentage rates under high and low flow conditions
in Beaver Creek

Sample Size CAL Exceedance | AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 6/10/10 3 50 0 0 3 30
Low Flow 3/6/6 0 0 0 0 0 0
All Flows 9/16/16 3 33 0 0 3 19

The dataset includes three HH exceedances and three CAL exceedances, all occurring during high flows.
AAL criteria were not exceeded in any sample. The CAL and HH exceedances indicate that a TMDL for
lead is needed in Beaver Creek.

There are 18 lead results in the dataset for site Z-27. Nine results have MDLs low enough to assess CAL
compliance and five of the nine exceed the CAL criteria. No samples among 18 exceed the AAL. Three
results exceed the HH criterion. Considering the remoteness of the site from sources, the results suggest
that natural background lead concentrations in Beaver Creek will occasionally exceed the most
restrictive water quality criteria under both high and low flow conditions. The CAL exceedance rate of 33
percent and three HH exceedances indicate the need for a lead TMDL in Beaver Creek.

F 2.2.3 Beaver Creek Supplemental Indicators

Sulfate

There are 22 sulfate analysis results available from the three current condition sites and 17 results from
site Z-27. All are less than the supplemental indicator value of 200 mg/L. The median concentration at
current condition sites is 6.6 mg/L; the median concentration at site Z-27 is 5 mg/L.

Macroinvertebrate Metrics

The low valley MMI metric for the sample collected at site M41BEVRCO3 is 54, compared to the
minimum aquatic life use support value of 48. The metric does not indicate impairment of aquatic life
uses.

Sediment Metals

The sediment sample from site M41BEVRCO3 contained less than the MDL (0.5 pg/g) for cadmium. The
lead concentration in the sediment sample (16.2 pg/g) is less than the NOAA recommended PEL of 91.3
ug/g. The iron concentration in the sediment sample was within the NOAA criterion of two percent.

F 2.2.4 Beaver Creek TMDL Development Conclusions

The cadmium listing for Beaver Creek may have resulted from samples collected on a single day, May 29,
1990. The 17 water samples collected from all four sites between 1996 and 1998 meet all target criteria
during both high and low flows. Considering the age of the data, the lack of recent exceedances, and the
possibility that natural background sources during high flows may exceed the most restrictive criteria,
additional monitoring is a reasonable alternative to TMDL development for cadmium in Beaver Creek.

With the water quality exceedance rate at less than 10 percent, and no elevated iron detected in
sediment, the iron records in Beaver Creek do not support development of an iron TMDL.

3/12/12 Final F-15



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix F

Three of nine lead values (33%) with sufficiently high MDLs exceed the CAL criteria and three HH criteria
exceedances indicate the need for a lead TMDL.

F 2.3 SOUTH BiG HORN CREEK (MT401001_030)

South Big Horn Creek impairment causes in the 2010 Integrated Report included aluminum, arsenic,
cadmium, nickel, and zinc. The segment is classified as B-1 and extends for 1.4 miles from its
headwaters, westward to the Fort Belknap Reservation boundary. Current water quality conditions are
represented by the records for sites L-48 and L-48A (Figure F-4). Site L-21 is located just upstream of the
confluence with Swift Gulch Creek. Human-caused sources are not evident in the South Big Horn Creek
drainage above the Swift Gulch Creek confluence. Therefore, site L-21 conceivably represents natural
background conditions in South Big Horn Creek. Sites L-49 and M37SWFGCO1 in Figure F-4 are on Swift
Gulch Creek.
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Figure F-4. South Big Horn Creek exteding from the northeast, past the Swift Gulch Creek confluence,
to the Fort Belknap Reservation boundary

F 2.3.1 South Big Horn Creek Sources

Evidence of placer mining occurs along the reach of South Big Horn Creek below the Swift Gulch Creek
confluence. Other sources are downstream effects of ARD impacts to Swift Gulch Creek associated with
the mine pit complex at the Landusky Mine.
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F.2.3.2 South Big Horn Creek Parameter Departures

Aluminum

Six aluminum results in the pH range of 6.5-9.0 are available for sites L-48 and L-48A. Four have MDLs
low enough to assess CAL compliance and one of these (25% of the total) exceeds the 87 ug/L CAL
criterion. No sample exceeds the AAL criterion of 750 pg/L. The aluminum record for sites L-48 and L-
48a is summarized in Table F-7. The CAL exceedance rate of 25 percent indicates the need for an
aluminum TMDL.

Table F-7. Aluminum criteria exceedance numbers and percentage rates under high and low flow
conditions at sites L-48 and L-48A in South Big Horn Creek

CAL Exceedance AAL Exceedance
Flow Conditions Sample Size Number % Number %
High Flow 0 0 0 0 0
Low Flow 4 1 25 0 0
All Flows 4 1 25 0 0

Thirteen aluminum analysis results, reported with an MDL of 100 pg/L, are available for background site
L-21. These include two positive high flow detections in 1996 and 1997. The positive detections are
followed by three results dating from May through August of 1997, and a series of eight samples
collected during August 2008. All results since April, 1997, under both high and low flow conditions,
have contained less than detectable amounts of aluminum. Assuming a concentration of 50 pyg/L in
samples containing less than the MDL, 50 pg/L becomes the median aluminum concentration at site L-
21. This value is selected as the natural background concentration of aluminum in South Big Horn Creek.

Arsenic

There are 97 results for arsenic available for sites L-48 and L-48A. Over 70 percent of the results have
been less than the 3 pg/L MDL. The record contains a single HH exceedance (33 ug/L) that occurred in a
high flow sample in May of 2004. No HH exceedances have occurred in 88 subsequent samples from the
two sites. Arsenic has not been detected in 33 samples collected at site L-21 from 1986 through 2008.
No arsenic aquatic life criteria have been exceeded in any South Big Horn Creek sample. However, the
2004 HH criterion exceedance triggers the need for an arsenic TMDL in South Big Horn Creek.

Cadmium

The cadmium dataset for sites L-48 and L-48A contains 92 results obtained from 1997 through 2010. The
cadmium exceedance record is summarized in Table F-8. The MDLs used for cadmium analysis have
been low enough to allow comparisons with both aquatic life and human health criteria. Therefore, a
single sample size value appears in the table for each flow condition.

Table F-8. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites L-48 and L-48A in South Big Horn Creek

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 42 26 62 0 0 0 0
Low Flow 50 34 68 0 0 4 8
All Flows 92 60 65 0 0 4 4
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The CAL criteria have been consistently exceeded at the current condition sites under variable flows.
There are no exceedances of the AAL criteria. The four exceedances of the HH criteria have all occurred
under low flow conditions since 2007. At site L-21, two CAL exceedances occurred in 23 samples (9%)
with sufficiently low MDLs. No AAL or HH exceedances occurred in any of 31 samples from site L-21. The
data suggest that natural background concentrations of cadmium may occasionally exceed water quality
criteria. The rate of CAL exceedances (65%) and the four HH criterion exceedances require a TMDL for
cadmium.

Iron (Fe)

South Big Horn Creek was not listed for iron in the 2010 Integrated Report (Montana Department of
Environmental Quality, Water Quality Planning Bureau, 2010). However, the data records for sites L-48
and L-48A contain 22 exceedances of the 1,000 pg/L CAL criteria among 100 samples collected between
2002 and 2011. All but one exceedance occurred during high flows. There are three iron exceedances
among 37 Fe results at site L-21, indicating that natural background iron is occasionally elevated. The
median iron concentration at Z-21 during high flow is 130 pg/L, and 12 pg/L during low flows. The
aquatic life exceedance rate of 22 percent among current condition sites justifies an iron TMDL in South
Big Horn Creek.

Nickel (Ni)
There are 98 records for nickel analysis for sites L-48 and L-48A. The exceedance record is summarized in

Table F-9. No HH or aquatic life criteria for nickel were exceeded in any of 31 samples collected at site L-
21.

The nickel dataset for existing condition sites has CAL criteria exceedance rates greater than 10 percent
and numerous HH exceedances. A nickel TMDL is required for South Big Horn Creek.

Table F-9. Nickel criteria exceedance numbers and percentage rates under high and low flow
conditions at sites L-48 and L-48A in South Big Horn Creek

CAL Exceedance AAL Exceedance HH Exceedance
Flow Conditions Sample Size Number % Number % Number %
High Flow 45 5 11 0 0 5 11
Low Flow 53 9 17 0 0 15 28
All Flows 98 14 14 0 0 20 20
Zinc

There are 91 zinc analysis results for sites L-48 and L-48A dating from 1997 through 2010. The zinc

exceedance record is summarized in Table F-10.

Table F-10. Zinc criteria exceedance numbers and percentage rates under high and low flow
conditions at sites L-48 and L-48A in South Big Horn Creek

CAL Exceedance AAL Exceedance HH Exceedance
Flow Conditions Sample Size Number % Number % Number %
High Flow 41 20 49 20 49 1 2
Low Flow 50 9 18 9 18 11 22
All Flows 91 29 32 29 32 12 13
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No HH or aquatic life criteria for zinc are exceeded in any of 35 samples collected from site L-21. Both
the aquatic life and HH criteria are exceeded by more than 10 percent of low flow samples and more
than 10 percent of high flow samples exceed the aquatic life criteria. These exceedance rates, plus the
HH exceedances, require a zinc TMDL in South Big Horn Creek.

F 2.3.3 South Big Horn Creek Supplemental Indicators
There are no marcroinvertebrate metrics (MMI/RIVPACS) or sediment chemistry data available for South
Big Horn Creek. Figure F-5 shows the data distributions for sulfate at sites L-21, L-48, and L-48A.
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Figure F-5. Boxplot graph of sulfate data distributions for sites L-21 (background), L-48 and L-48A
compared to the 200 ug/L indicator value.

The graph shows the continued effect of sulfide oxidation on South Big Horn Creek surface water below
the confluence with Swift Gulch Creek.

F 2.3.4 South Big Horn Creek TMDL Development Conclusions

The small dataset (n=6) from current condition sites, high MDLs, 25 percent CAL exceedance rate, and
previous aluminum listing support an aluminum TMDL in South Big Horn Creek. Similarly, the high rates
of CAL and HH exceedance for cadmium, iron, nickel, and zinc indicate that TMDLs are needed for these
metals. Although only one HH exceedance has occurred for arsenic, it was detected within the most
recent 10-year period of record for a stream with a current arsenic listing. These factors combine to also
require an arsenic TMDL in South Big Horn Creek.

F 2.4 KING CREEK (MT401001_030)

King Creek is listed in the 2010 Integrated Report as being impaired by selenium. The segment is
classified as B-1 and extends for 0.9 mile from its headwaters near the Landusky Mine pit area to the
Fort Belknap Reservation boundary (Figure F-6). In addition to the listing for selenium, a review of the
King Creek water quality record identified elevated concentrations of arsenic and cadmium. Current
water quality conditions are represented by the records for sites 503, L-5, and L-39.
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gre F-6. Kig Creek and current condition sites extending from the Agust-urpe-Queen Rose pit
complex at the Landusky Mine to the Fort Belknap Reservation boundary

F 2.4.1 King Creek Sources

During the 1930s the August Mine and cyanide mill in upper King Creek deposited waste rock and
tailings downstream. Between 1979 and 1984, ZMI operations created the August #2 Waste Rock Dump
in the headwaters of King Creek. The dump was constructed in eastern and western lobes that totaled
1.3 million tons of mostly oxide mineralogy (Spectrum Engineering, Inc., 2006). The west lobe was
covered with topsoil and revegetated in 1992. The eastern lobe was completely removed for Landusky
pit backfill during 2002 to 2004. The historic August tailings were removed by a joint EPA-Army Corp of
Engineers project in 2000. Current sources are stormwater runoff from disturbed areas at the top of the
drainage, seepage through regarded and revegetated waste rock, and possibly seepage from the former
August pit. Stormwater is retained by two rock check dams and the larger Cumberland Dam constructed
about 2,200 feet from the top of the drainage. Groundwater flow is captured in an interception trench
and routed to a passive treatment system for nutrient removal. Treated water discharges downstream
to the impoundment behind the Cumberland Dam.

Early mining in the drainage precludes locating natural background sites in the King Creek drainage.
Records dated from 1978 for sites L-5 and L-6 may reflect water quality prior to placement of the August
#2 Waste Rock Dump, but are not likely to reflect natural background water quality because of historic
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sources. An ephemeral headwaters reach of King Creek receives snowmelt and precipitation runoff from
the undisturbed northeastern flank of Mission Peak. Site L-40, located in a headwater tributary of
Montanan Gulch, drains the undisturbed southern slope of Mission Peak. Water quality at site L-40 is
assumed as the best approximation of natural background conditions at the base of Mission Peak.

F 2.4.2 King Creek Parameter Departures

Arsenic

There are 99 arsenic results for sites 503, L-5 and L-39 for samples collected from 1982 to 2010. Seventy
are since 2000. Table F-11 summarizes the arsenic exceedance record for the past 10 years. The record
contains five HH exceedances that occurred between 2001 and 2008. Three of the five exceedances
occurred during high flows in 2001 and 2004. The most recent was 11 pg/L in a 2008 sample from the
interception trench discharge at site L-5. Because of the HH exceedances, an arsenic TMDL is required

for King Creek.

Table F-11. Arsenic criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 503, L-5 and L-39 in King Creek

CAL Exceedance

AAL Exceedance

HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 37 0 0 0 0 3 8
Low Flow 33 0 0 0 0 2 6
All Flows 70 0 0 0 0 5 7

Six samples from site L-40 contained less than detectable amounts of arsenic.

Cadmium

There are 70 results for cadmium in King Creek for sites 503, L-5 and L-39. The exceedance record is
summarized in Table F-12. Nearly half of the cadmium results exceed the CAL criteria. Exceedances are
evenly split between high and low flows. The four results exceeding the HH criterion are all from site L-5,
the seepage discharge from intercepted stormwater and shallow groundwater near the head of the
drainage. The CAL exceedance rates, together with the HH criterion exceedances, require a cadmium

TMDL.

Table F-12. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 503, L-5 and L-39 in King Creek

CAL Exceedance

AAL Exceedance

HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 38 16 42 0 0 2 5
Low Flow 32 16 50 0 0 2 6
All Flows 70 32 46 0 0 4 6

Cadmium concentrations in L-40 samples were less than MDLs.

Selenium

There are 60 post-2000 results for selenium from sites L-5 and L-39. The criteria exceedance record
under high and low flows is summarized in Table F-13.
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Table F-13. Selenium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites L-5 and L-39 in King Creek

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 30 19 63 8 27 1 3
Low Flow 30 22 73 17 57 1 3
All Flows 60 41 68 25 42 2 3

The exceedance rates for CAL and AAL criteria are greater than 10 percent and the dataset includes two
HH exceedances. Nearly all selenium concentrations in samples from site L-5 exceed the CAL criterion
and all AAL and HH exceedances are results from L-5. A selenium TMDL is required to King Creek.

F 2.4.3 King Creek Supplemental Indicators

There are no marcroinvertebrate metrics (MMI/RIVPACS) or sediment chemistry data available for King
Creek. Figure F-7 shows the data distributions for sulfate at sites L-5, 503, and L-39. The graph shows the
continued effect of sulfide oxidation in upper King Creek and the decreased concentrations
downstream.
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Figure F-7. Boxplot graph of sulfate data distributions at selected monitoring points compared to the
200 pg/L indicator value

F 2.4.4 King Creek TMDL Development Conclusions

Human health criteria exceedances for arsenic, cadmium and selenium, and aquatic life criteria
exceedance rates for cadmium and selenium that are greater than 10 percent indicate the need for
arsenic, cadmium and selenium TMDLs in King Creek.
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F 2.5 LODGE POLE CREEK (MT401001_050)

Lodge Pole Creek is listed as impaired for cadmium and mercury in the 2010 Integrated Report(Montana
Department of Environmental Quality, Water Quality Planning Bureau, 2010). The stream is classified as
B-1 and extends north for 4.3 miles from its headwaters along the northern margin of the Zortman Mine
to the Fort Belknap Reservation boundary. Current water quality conditions are represented by records
from sites Z-7 and Z-29 (Figure F-8). Site Z-29 is located on an unnamed eastern headwater tributary of
Lodge Pole Creek. Most of the surface and groundwater monitoring stations for Lodge Pole Creek are
along this tributary because it occurs in the drainage area disturbed by the northern extent of the
Zortman Mine. Natural background conditions are represented by sites Z-28 and Z-30. These sites are
located in the upper reaches of the unnamed tributary that are undisturbed except for an access road
descending from the Zortman Mine into Beaver Creek. Site Z-27 in Figure F-8 is located in the
headwaters of Beaver Creek.

Legend 4
[_] Fort Belknap Reservation Boundary |
—— TPA Streams a
= Impaired Streams
©  Current Conditions Site

@ Natural Background Site

) )

4 i £ o 3‘3{ +3 o y : Locap i
Figure F-8. Lodge Pole Creek extending from the northern edge of the Zortman Mine disturbance to
the Fort Belknap Reservation boundary

F 2.5.1 Lodge Pole Creek Sources

The principal mining source of metals loading to Lodge Pole Creek is surface water draining from the
Ross Pit area of the Zortman Mine. Site Z-29 is located just below the confluence of Glory Hole Creek
and the unnamed eastern tributary of Lodge Pole Creek. The Ross Pit and related roadways and surface

3/12/12 Final F-23



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix F

disturbances are within the Glory Hole Creek drainage area. Farther east are disturbances on the north
slope of Antoine Butte that may contribute sediment from historic abandoned mines. The Ross Pit is the
northern most pit at the Zortman Mine. The pit area was re-graded, treated with lime and cover soil,
and revegetated in 2004.

The data record for sites Z-29 and Z-7 includes 108 analytical results dating from 1978 to 1998. The most
recent data is for sample collected at site Z-7 in April of 2004. All records for sites Z-28 and Z-30 are
dated from 1990-1998.

F 2.5.2 Lodge Pole Creek Parameter Departures

Cadmium

The 63 cadmium results available from sites Z-29 and Z-7 include four positive detections and 59 results
below the MDLs of 10, 1 and 0.1 pg/L. The cadmium criteria exceedance record is summarized in Table
F-14.

Table F-14. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites Z-7 and Z-29 in Lodge Pole Creek

Sample Size CAL Exceedance AAL Exceedance | HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 15/31/31 1 7 0 0 0 0
Low Flow 16/32/32 2 12.5 0 0 0 0
All Flows 31/63/63 3 10 0 0 0 0

Sites representing natural background conditions (Z-28 and Z-30) have 16 cadmium results with MDLs
low enough to assess CAL compliance. Among these 16, there is one CAL exceedance and one AAL
exceedance for data collected sporadically between 1991 and 1998, under mostly high flow conditions.
There were no additional AAL or HH exceedances among the remaining 18 results reported with a 1 pg/L
MDL. Natural background conditions for cadmium are not markedly different from those downstream of
potential sources at sites L-29 and L-7 that cumulatively have three exceedances. Despite the low
number of cadmium exceedances, the previous cadmium listing and the uncertainty in the aging dataset
justify a cadmium TMDL for Lodge Pole Creek.

Mercury

The mercury listing for Lodge Pole Creek resulted from an extrapolation of HH exceedances measured at
USGS gaging station 06154430 at the town of Lodge Pole, located five miles north (downstream) of the
Fort Belknap boundary and outside of the planning area. There are 44 results for mercury from inside
the planning area at sites Z-29 and Z-7. They are for samples collected from 1990 through 1996. All 44
results at these two sites are less than the reported MDLs. However, all MDLs exceed the HH and CAL
criteria. Lower detection limits are required to assess use support for drinking water and aquatic life.

One of two samples collected at site Z-30 on May 15, 1991 contain detectable mercury (3 pg/L); the
second sample contained less than 0.2 pg/L. Also on may 15, 1991, there was a positive mercury
detection (0.2 pg/L) at site Z-28, located 300 feet downstream of Z-30. These two mercury detections
occurred among a total of 24 samples collected from the two headwater sites from 1990 through 1996.
There are no documented mining sources of mercury at either site, but historic use of mercury in placer
mining cannot be ruled out. The previous mercury listing and uncertainty with the aging dataset justify a
mercury TMDL for Lodge Pole Creek.
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F 2.5.3 Lodge Pole Creek Supplemental Indicators

There are no marcroinvertebrate metrics (MMI/RIVPACS) or sediment chemistry data available for
Lodge Pole Creek. The 83 sulfate results for sites Z-29 and Z-7 range from 8 to 45 mg/L and average 24
mg/L (Figure F-9). The sulfate record does not indicate an influence of ARD on water quality. A similar
sulfate record for sites Z-28 and Z-30 contains 36 results ranging from 4 to 53 mg/L, with an average of
13 mg/L. All sulfate concentrations are well below the indicator value of 200 mg/L.
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Figure F-9. Boxplot graph of sulfate data distributions at selected natural background sites (2-28 & -
30) and current condition sites (Z-29 & Z-7) on Lodge Pole Creek.

F 2.5.4 Lodge Pole Creek TMDL Development Conclusions

Despite the low overall CAL exceedance percentage and low sulfate levels, the current listings for
cadmium and mercury, combined with the lack of recent data, support cadmium and mercury TMDLs for
Lodge Pole Creek. The assumed valid extrapolation of mercury concentrations at USGS station 06154430
to upstream segments within the planning area, and high MDLs also combine to suggest the need for a
mercury TMDL.

F 2.6 MiLL GuLcH (MT40E002_100)

Mill Gulch was listed as impaired by copper, mercury, lead, selenium, and pH in the 2010 Integrated
Report (Montana Department of Environmental Quality, Water Quality Planning Bureau, 2010). Despite
the C-3 use classification, drinking water use support is assessed in Mill Gulch because of established
drinking water use downstream in the town of Landusky. Prior to ZMI mining operations, Mill Gulch
extended for 1.7 miles from the crest of the Little Rockies, southward to its confluence with Rock Creek.
The upper mile of the drainage is now occupied by the 1987 leach pad, the leach pad dike, and the 56-
acre Mill Gulch Waste Rock Dump. The stream channel now extends from the toe of the waste rock
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dump near site L-36, to Rock Creek (Figure F-10). Current water quality conditions are represented by
the records for sites L-36, 506, L-22, and L-7.
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Figure F-10. Mill Gulch extending from the Landusky pit area, south, to its confluence with Rock Creek
and existing condition sites L-36, 506, L-22, and L-7

F 2.6.1 Mill Gulch Sources

The main sources of metals loading to Mill Gulch are stormwater and subsurface drainage from the 1987
leach pad, the pad dike, and the Mill Gulch Waste Rock Dump. The dump contains 56 million tons of
material placed from 1989 through 1992. Approximately 20 percent of its volume is thought to be
sulfide waste rock (Spectrum Engineering, Inc., 2006). The Mill Gulch capture system was installed at the
toe of the waste rock dump in September of 1997. Water is piped from the capture system to the
Landusky wastewater treatment plant.

The entire Mill Gulch data set includes 279 records for sites, L-36, 506, and L-22 for samples collected
between 1979 and 2010, and 66 records for site L-7 from 1979 through 1998. The Mill Creek departure
analysis is based on more recent data that includes 55 records since 2000 for sites 506 and L-22, 8
records for site L-36 from 2002 through 2009, and 44 records from the most recent 10 years (1988-
1998) for site L-7.

Samples from site L-36 are Mill Gulch capture system bypass discharges that become surface water in
upper Mill Gulch. Samples from site 506 consist of stormwater in the Mill Creek channel below the
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capture system. Site L-22 is a developed spring in the Mill Creek channel about 750 meters below the
capture system. Samples from site L-7 are Mill Creek surface water about 250 meters below L-22.

The degree of mining disturbance in Mill Gulch prevents locating sites that represent natural
background conditions. Conceivable natural background sites in this part of the Landusky Mine include
site L-40 in an undisturbed tributary of Montana Gulch and site RCSS-5 located to the east in the upper
reaches of Rock Creek.

F 2.6.2 Mill Gulch Parameter Departures

Copper

There are 83 results for copper in the existing condition dataset. Fifty-five of 83 have been from sites L-
36, 506, and L-22 during the past 10 years. There are 24 copper results from site L-7 dated between
1990 and 1997. The departure analysis includes all 24 results for site L-7, plus the 55 from the other
three sites that were obtained during the last 10 years. The criteria exceedance numbers and
percentage rates are summarized in Table F-15.

Table F-15. Copper criteria exceedance numbers and percentage rates under high and low flow
conditions at sites Z-36, 506, L-22 and L-7 in Mill Guich

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 41 2 5 2 5 2 5
Low Flow 42 6 15 6 15 0 0
All Flows 83 8 10 8 10 2 3

All exceedances in Table F-15 occurred in samples from site L-36, the bypass of the seepage collection
system in Mill Gulch. The eight AAL exceedances were more than double the AAL criteria. There were
two HH exceedances. Dilution from groundwater or tributary flows reduces Mill Creek copper levels
below all target criteria downstream of site L-36.

There are 12 copper results among the sites representing natural background conditions. Six of these
exceed both the CAL and AAL criteria during high flows. No criteria were exceeded under low flow
conditions and no samples exceeded the HH criteria. The results suggest that there is potential for
background high flow copper concentrations to exceed the aquatic life criteria.

The human health exceedances and AAL exceedances at twice the AAL criteria values require a TMDL for
copper in Mill Gulch.

Lead

There are 65 results for lead among the four current conditions sites in Mill Gulch. These include 41
results from sites L-36, 506, and L-22 that have been obtained within the last 10 years, plus all 24 results
from site L-7. There are no CAL, AAL, or HH criteria exceedances in this dataset. All 12 lead results for
the four natural background sites are less than the reported MDLs, although several MDLs exceed the
CAL and HH criteria for lead. The samples are dated 1994 through 1997.

Since lead targets are not exceeded, a lead TMDL is not developed for Mill Gulch.

Mercury
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The Mill Gulch dataset contains 46 results for mercury from sites L-22 and L-7. The data was collected
from 1990 through 2006. All results are less than the reported MDLs. However, the MDLs (1, 0.2, and 0.6
ug/L), all exceed the 0.05 pg/L HH criterion for mercury. Because of the previous mercury listing and the
uncertainty related to high MDLs, a TMDL is developed for mercury in Mill Gulch.

Selenium

There are 48 selenium results available for the four existing condition sites in Mill Gulch. Twenty-seven
are for samples collected within the last 10 years from sites L-36, 506, and L-22. Among these 27, the 20
that have MDLs low enough to assess support for aquatic life are used in the departure analysis. Table F-
16 contains the selenium criteria exceedance summary for the existing condition sites in Mill Gulch.

Table F-16. Selenium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites, L-36, 506, and L-7 in Mill Gulch

Sample Size CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Number % Number % Number %
High Flow 9 2 22 2 22 2 22
Low Flow 11 6 55 3 27 0 0
All Flows 20 8 40 5 25 2 10

Both CAL and AAL exceedance rates are greater than 10 percent, requiring a selenium TMDL for Mill
Gulch.

There are 14 selenium results available for the four natural background sites. One result in 14 exceeds
the CAL criterion.

F 2.6.3 Mill Gulch Supplemental Indicators

There are no marcroinvertebrate metrics (MMI/RIVPACS) or sediment chemistry data available for Mill
Gulch. There are 56 sulfate results for sites L-36, 506, and L-22 that have been obtained within the last
10 years. Half of these (28) have exceeded the indicator value of 200 mg/L. Among the four natural
background sites there are 14 sulfate results; all are less than 200 mg/L, and have an average of 25
mg/L. The sulfate data distributions for background and current condition sites are illustrated in Figure
9-11. The figure shows the influence of capture system overflow at site L-36 on water quality throughout
the segment. Water quality at site L-7 may be affected by metals sources related to the lower level leach
pads and dikes at the Landusky Mine.
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Figure 9-11. Boxplot graph of sulfate data distributions at selected natural background sites (L-40 &
RCSS-5) and four current condition sites on Mill Gulch compared to the 200 mg/L indicator value.

F 2.6.4 Mill Gulch TMDL Development Conclusions

The exceedance rates for copper CAL and AAL criteria both slightly exceed 10 percent. The magnitudes
of all eight AAL exceedances for copper are more than twice the criteria. The copper dataset for Mill
Gulch includes two HH exceedances. The portion of the lead dataset with useful MDLs contains no
exceedances. Although the mercury dataset contains recent results, the high MDLs do not allow
comparison with the HH criterion. The exceedance rates for CAL and AAL criteria for selenium are
greater than 10 percent, include AAL exceedances that are more than twice the criterion, and include
HH exceedances. The sulfate data for Mill Gulch indicates continuing effects of ARD on surface water
quality compared to background conditions. TMDLs will be developed for copper, mercury, and
selenium in Mill Gulch. The lead dataset indicates that criteria are currently being met. Thus, a lead
TMDL is not required. It is assumed that the pH impairment will be addressed by the TMDL for copper.

F 2.7 MONTANA GULCH (MT40E002_010)

Montana Gulch is a perennial stream draining the western third of the Landusky Mine. It is classified as
C-3. Although surface water quality in this category is naturally marginal for drinking water, drinking
water is considered a designated use and the target departure analysis is based on comparisons to the
HH criteria. The stream is listed as impaired by arsenic, cadmium, copper, and pH in the 2010 Integrated
Report (Montana Department of Environmental Quality, Water Quality Planning Bureau, 2010). A review
of water quality data for the past 10 years of record recommended additional impairment listings for
aluminum, cyanide, nickel, selenium, and zinc. The stream extends for two miles from the August-
Surprise-Queen Rose pit complex at the Landusky Mine to its confluence with Rock Creek (Figure F-12).
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Current water quality conditions in Montana Gulch are represented by post-2000 records for sites 591,
L-16, L-47, and L-2. Natural background conditions are represented by data for site L-40, a surface water
monitoring point in an undisturbed western headwater tributary.

F 2.7.1 Montana Gulch Sources

The upstream-most metals loading source is the Montana Gulch Waste Rock Dump. Constructed
between 1980 and 1988 in the central headwater tributary of Montana Gulch, this feature covers 29
acres and contains 8.5 million tons of unsorted oxide and sulfide materials (Spectrum Engineering, Inc.,
2006). The dump covers the drain tunnel for the former August Mine, located near the divide between
Montana Gulch and King Creek. The face of the dump received a layer of coversoil and was revegetated
in 1989. The top of the dump was reclaimed in 2005. The upper Montana Gulch seepage capture system
is located at the base of the dump.

The L85/86 leach pad, containing 5.3 million tons of mostly oxide ore, was constructed in Montana
Gulch below the waste rock dump. The entire leach pad, its supporting dike and fill, and a lower seepage
capture system were removed from Montana Gulch from 2003 to 2005. The eastern tributary of upper
Montana Gulch contains the drain capture portal for the historic Gold Bug Mine and artesian well WS-3
that controls the groundwater levels in the upper gulch and Landusky pit area. Montana Gulch also
contains portions of leach pads and supporting dikes dating from 1980-1984. The Frog Pond Capture
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System is located in an ephemeral Montana Gulch tributary to the south of the Landusky wastewater
treatment plant. The capture system flow is routed to the Landusky plant. Flow in the tributary below
the capture system enters Montana Gulch upstream of monitoring site L-2.

Wastewater from both the Landusky wastewater treatment plant and the Landusky biological treatment
plant is discharged to a 0.7-acre lined pond constructed in the bottom of Montana Gulch below the
confluence of the three headwater tributaries. The Landusky treatment plant receives effluent from the
following sources:

e The Gold Bug Mine portal

o Well WS-3

e Upper Montana Gulch capture system

e  Mill Gulch capture system

e Sullivan Creek capture system

e The Frog Pond capture system

e The biological treatment plant.

The plant operates around the clock, discharging about 430 gpm (0.96 cfs). The perennial discharge from
the Montana Gulch pond (site 591) enters Montana Gulch at about 530 gpm (1.2 cfs).

F 2.7.2 Montana Gulch Parameter Departures

Aluminum

The dissolved aluminum dataset contains four low flow results from samples collected during August
through October of 2009. One sample, containing 7450 pg/L, is more than twice the AAL criterion of 750
ug/L. ATMDL is required for aluminum in Montana Gulch.

Arsenic

The arsenic dataset from the four existing condition sites contains 186 arsenic results. Although all
results are less than either the CAL criterion (150 pg/L), or the AAL criterion (340 pg/L), 94 arsenic
results (51%) exceed the 10 pg/L HH criterion. Thus, an arsenic TMDL is required for Montana Gulch.
Arsenic has not been detected at site L-40.

Cadmium

There are 335 cadmium results with corresponding hardness values. All MDLs are sufficiently low to
allow comparison of results with both the CAL and AAL criteria. The cadmium exceedance summary is
provided in Table F-17.

Table F-17. Cadmium aquatic life and human health criteria exceedance numbers and
percentage rates under high and low flow conditions at sites, 591, L-16, L-47 and L-2 in
Montana Guich

CAL Exceedance | AAL Exceedance | HH Exceedance

Flow Conditions | Sample Size Number % Number % | Number %
High Flow 90 71 79 7 8 19 21
Low Flow 245 129 53 22 9 32 13
All Flows 335 200 60 29 9 51 15

The CAL criteria are exceeded in 60 percent, and AAL criteria are exceeded in nine percent of the
samples. There are 51 exceedances of the HH criterion (15%). High flow Cd exceedances are more
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common than those at low flow. Since the auatic life exceedance rates are greater than 10 percent and
the record contains HH exceedances, a cadmium TMDL is required for Montana Gulch.

Copper

There are 335 copper results with corresponding hardness values. Copper MDLs allow comparison with
both CAL and AAL criteria. There are no HH exceedances for copper. The aquatic life copper exceedance
summary is provided in Table F-18.

Table F-18. Copper aquatic life criteria exceedance numbers and percentage rates under high and low
flow conditions at sites, 591, L-16, L-47 and L-2 in Montana Gulch

CAL Exceedance AAL Exceedance
Flow Conditions Sample Size Number % Number %
High Flow 91 2 2 0 0
Low Flow 244 2 1 1 0.4
All Flows 335 4 1 1 0.3

Copper exceedances of both CAL and AAL criteria are well below 10 percent under all flow conditions.
Therefore, a copper TMDL is not needed for Montana Gulch. Total recoverable concentrations of Cu
were not detected at site L-40.

Cyanide (CN)

There are 465 cyanide results in the Montana Gulch dataset for existing condition sites. Table F-19
contains the cyanide exceedance summary for aquatic life criteria. The HH cyanide criterion of 140 pg/L
was exceeded in one low flow sample.

Table F-19. Cyanide aquatic life criteria exceedance numbers and percentage rates under high and low
flow conditions at sites, 591, L-16, L-47 and L-2 in Montana Gulch

CAL Exceedance AAL Exceedance
Flow Conditions Sample Size Number % Number %
High Flow 126 6 5 6 5
Low Flow 339 48 14 33 10
All Flows 465 54 16 39 8

The CAL criterion for cyanide was exceeded in 12 percent of samples. Similar to cadmium, cyanide
exceedances are concentrated during low flows. Because of the CAL exceedance rate is greater than 10
percent and the record contains a HH exceedance, a TMDL for cyanide is required in Montana Gulch.

Nickel

There are 145 nickel results in the Montana Gulch dataset for existing conditions. Table F-20 contains
the nickel exceedance summary for aquatic life and HH criteria. There are 27 nickel results that exceed
the 100 pg/L HH criterion.

Table F-20. Nickel criteria exceedance numbers and percentage rates under high and low flow
conditions at sites, 591, L-16, L-47 and L-2 in Montana Gulch.

Sample Size CAL Exceedance | AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %

High Flow 42 5 12 0 0 0 0
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Table F-20. Nickel criteria exceedance numbers and percentage rates under high and low flow
conditions at sites, 591, L-16, L-47 and L-2 in Montana Gulch.

Sample Size CAL Exceedance | AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
Low Flow (101/103/103) 16 16 0 0 27 26
All Flows (143/145/145) 21 15 0 0 27 19

The CAL criteria for nickel were exceeded in 21 of 143 samples (15 percent). The AAL criteria were not
exceeded in any sample. Nickel exceedances are concentrated during low flows. There were three nickel
HH exceedances at monitoring points downstream of the Montana Gulch pond overflow. With a 15
percent CAL exceedance rate and the HH exceedances, a nickel TMDL is required for Montana Gulch.

Selenium

There are 146 selenium results in the Montana Gulch dataset for existing condition sites. Table F-21
contains the selenium exceedance summary for aquatic life and HH criteria. Fifteen selenium results
exceed the 50 pg/L HH criterion.

Table F-21. Selenium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites, 591, L-16, L-47 and L-2 in Montana Gulch.

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 42 29 69 16 38 4 10
Low Flow 104 60 58 29 28 11 11
All Flows 146 89 61 45 31 15 11

The CAL criterion for selenium was exceeded in 89 samples (61%), and the AAL criterion was exceeded in
45 samples (31%). Exceedances were evenly distributed over both flow conditions. The high aquatic life
exceedance rates and the HH exceedances require a TMDL for selenium in Montana Guich.

At background site L40, the CAL criterion was exceeded in one high flow sample, indicating the
possibility of elevated natural background selenium under high flows.

Zinc

There are 334 zinc results in the Montana Gulch dataset for existing condition sites. Table F-22 contains
the zinc exceedance summary for aquatic life and HH criteria.

Table F-22. Zinc criteria exceedance numbers and percentage rates under high and low flow
conditions at sites, 591, L-16, L-47 and L-2 in Montana Gulch

CAL Exceedance

AAL Exceedance

HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 90 6 7 6 7 3 3
Low Flow 244 13 6 13 6 0 0
All Flows 334 19 5 19 5 3 1

The aquatic life criteria for zinc were exceeded in 19 of 334 results (6%). Although overall exceedance
rates are below 10 percent, four zinc results for pond overflow samples were more than double the
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aquatic life criteria, and three results exceeded the 2,000 pg/L HH criterion. Thus, a zinc TMDL is
required for Montana Gulch. There are no zinc exceedances at background site L-40.

F 2.7.3 Montana Gulch Supplemental Indicators

There are no marcroinvertebrate metrics (MMI/RIVPACS) or sediment chemistry data available for
Montana Gulch. There are 301 sulfate results among sites 591, L-16, L-47, and L-2. All exceed the 200
mg/L target value. The sulfate data distributions for background (site L-40) and current condition sites
are illustrated in Figure F-13.
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Figure F-13. Boxplot graph of sulfate data distributions at natural background and current condition
sites on Montanan Gulch compared to the 200 mg/L indicator value.

The six background sulfate results average 33 mg/L and none exceed the 200 mg/L target value. The
increase between background sulfate and current condition sites is the influence of the Landusky WWTP
effluent on Montana Gulch surface water downstream of the retention pond discharge.

F 2.7.4 Montana Guich TMDL Development Conclusions

The existing condition dataset supports TMDL development for aluminum, arsenic, cadmium, cyanide,
nickel, selenium, and zinc. Cadmium, cyanide and nickel concentrations exceed the 10 percent
exceedance rate for the CAL criteria. Selenium concentrations were above the 10 percent exceedance
rate for both CAL and AAL criteria. Several zinc results were more than twice the aquatic life criteria. The
HH criteria were exceeded for arsenic, cadmium, cyanide, nickel, selenium and zinc. Cadmium will be
used as a surrogate parameter to address the pH impairment listing.

Copper exceedance rates are well under 10 percent for both the CAL and AAL criteria and there were no
HH exceedances. The data do not support TMDL development for copper in Montana Gulch.
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F 2.8 Rock CREEK (MT40E002_090)

Rock Creek and its three tributaries of Montana Gulch, Mill Gulch, and Sullivan Creek drain nearly the
entire Landusky Mine. Figure F-14 shows the extent of impaired waters at the Landusky mine and the
locations of current condition and background monitoring sites. Rock Creek is an intermittent stream as
it flows into the town of Landusky. It is classified as C-3. The HH criteria are considered in assessing Rock
Creek metals impairments and the need for TMDLs. Several Landusky wells supply drinking water to
residents.
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Figure F-14. Etent ed tribue (Ieft to right) Montana Gulc, ill Gulch, nd
Sullivan Creek, and selected water quality monitoring sites

Rock Creek is listed in the 2010 Integrated Report (Montana Department of Environmental Quality,
Water Quality Planning Bureau, 2010) as impaired by cadmium, copper, lead, mercury, selenium, zinc,
and pH. Water quality data for sites L-29, L-23, L4, and L-1 is assumed to represent existing conditions.
The dataset contains 168 records dating from 1977 to 2004. The size of the dataset for any single
parameter is variable. Data collected during the ten most recent years of record is used in the analysis
when available.

Site RCSS-5, located in the Rock Creek headwaters, and sites Z-60, Z-61, and Z-62, in the upper reaches
of Alder Gulch (Figure F-1), are assumed to represent natural background conditions in Rock Creek.
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F 2.8.1 Rock Creek Sources
Metals loading sources of to Rock Creek include those described above for Mill Gulch and Montana
Gulch. The reach of Rock Creek above the Sullivan Creek confluence may be affected by surface runoff
and seepage from the eastern extent of the L91 leach pad, pad underlayment, and dike materials.
Downstream of the Sullivan Creek confluence, Rock Creek is influenced by nearly the entire L91 leach
pad and dike located at the top of Sullivan Creek. Below Mill Gulch, Rock Creek is affected by Mill Gulch
sources, stream-side tailings from historic mills in the town of Landusky, and Montana Gulch sources.

F 2.8.2 Rock Creek Parameter Departures

Cadmium

Among the four existing condition sites there are 71 cadmium results with corresponding hardness
values. The cadmium values ranged from 0.1 to 12 pg/L. The cadmium exceedance summary for both
aquatic life and HH criteria is provided in Table F-23. Cadmium MDLs greater than the CAL criteria
reduced the sample size available for CAL target comparisons.

Table F-23. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites Z-29, L-23, L-4, and L-1 in Rock Creek

Sample Size CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 28/40/40 4 25 1 3 1 3
Low Flow 15/31/31 3 20 0 0 0 0
All Flows 43/71/71 7 16 1 1 1 1

The existing condition Rock Creek cadmium record contains frequent high flow cadmium concentrations
exceeding the CAL criteria and a high flow HH exceedance. Among seven cadmium results for the
natural background sites, there was one high flow CAL exceedance (0.2 pg/L). The 16 percent CAL
exceedance rate and the human health exceedance indicate that a cadmium TMDL is needed for Rock

Creek.

Copper

Among the four existing condition sites there are 74 copper results ranging from less than 1 to 58 pg/L.
Five of 74 results have MDLs greater than the CAL criteria. The copper exceedance summary for both
aquatic life and HH criteria is provided in Table F-24.

Table F-24. Copper criteria exceedance numbers and percentage rates under high and low flow
conditions at sites Z-29, L-23, L-4, and L-1 in Rock Creek

Sample Size CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 35/33/37 9 26 6 17 0 0
Low Flow 34/37/37 3 9 2 6 0 0
All Flows 69/70/74 12 17 8 12 0 0

The exceedance rates for both aquatic life criteria were greater than 10 percent, indicating the need for
a copper TMDL in Rock Creek. Exceedance rates are much higher during high flows. The seven copper
results for the background sites are all from high flow samples. Both the CAL and AAL criteria were
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exceeded in all seven samples. Therefore, there may be potential for naturally high copper
concentrations in Rock Creek during high flows.

Lead

Among the four existing condition sites there are 70 lead results with corresponding hardness values.
Fifty-six results have MDLs greater than the CAL criteria. The lead values ranged from less than 2 to 20
pg/L. The lead exceedance summary for aquatic life and HH criteria is provided in Table F-25.

Table F-25. Lead criteria exceedance numbers and percentage rates under high and low flow
conditions at sites Z-29, L-23, L-4, and L-1 in Rock Creek

Sample Size CAL Exceedance | AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 30/36/36 5 17 0 0 1 3
Low Flow 26/34/34 3 12 0 0 1 4
All Flows 56/70/70 8 14 0 0 2 4

The CAL criteria exceedance rate of 14 percent and two HH criterion exceedances indicate that a lead
TMDL is needed in Rock Creek. The seven lead results for the background sites are all less than the MDL
of 3 ug/L. The results cannot be used to assess CAL compliance, but no results from background sites
exceeded the AAL or HH criteria.

Mercury

There are 44 mercury results for the existing condition sites on Rock Creek. All results are less than
reported MDLs that range from 0.2 to 1 ug/L. All MDLs are greater than the 0.05 pg/L HH criterion. Of
the 12 results with MDLs less than 1 pg/L, all are less than aquatic life criteria. The seven results from
the four background site are all less than 0.6 pg/L. Given the previous mercury listing, extensive mining
sources, and uncertainty caused by high MDLs, a mercury TMDL is developed for Rock Creek.

Selenium

There are 72 results for selenium among the current condition sites. Only 14 of these samples contained
detectable selenium. Of these 14, one result (9 pg/L) in a sample from site L-1 in August of 2004
exceeded the CAL criterion. Except for the one 2004 sample, the selenium dataset for Rock Creek is pre-
2000. The single recent exceedance in an aging dataset raises uncertainty about the current selenium
status in a selenium-listed stream. The level of uncertainty justifies a selenium TMDL for Rock Creek.

Selenium has not been detected in nine samples collected from the background sites.

Zinc

Among the four existing condition sites there are 77 zinc results with corresponding hardness values and
MDLs greater than the CAL criteria. The zinc results are dated during the 1990s and range from less than
10 to 1,040 pg/L. The zinc exceedance summary for aquatic life and HH criteria is provided in Table F-26.

Table F-26. Zinc criteria exceedance numbers and percentage rates under high and low flow
conditions at sites Z-29, L-23, L-4, and L-1 in Rock Creek

CAL Exceedance AAL Exceedance HH Exceedance
Flow Conditions Sample Size Number % Number % Number %
High Flow 43 3 7 3 7 0 0
Low Flow 34 1 0 1 0 0 0
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Table F-26. Zinc criteria exceedance numbers and percentage rates under high and low flow
conditions at sites Z-29, L-23, L-4, and L-1 in Rock Creek

CAL Exceedance AAL Exceedance HH Exceedance
Flow Conditions Sample Size Number % Number % Number %
All Flows 77 4 5 4 5 0 0

Although the overall zinc exceedance rates are low, the occurrence of a result (1,040 pg/L) greater than
twice the aquatic life criterion (388 pg/L), requires development of a zinc TMDL for Rock Creek. There
were no exceedances among the nine zinc results for the background sites.

F 2.8.3 Rock Creek Supplemental Indicators

There are no marcroinvertebrate metrics (MMI/RIVPACS) or sediment chemistry data available for Rock
Creek. There are 103 sulfate results among the current condition sites. The data distributions of sulfate
from background and current condition monitoring sites are illustrated in Figure 9-15. Twenty-eight
(27%) of these exceed the proposed 200 pg/L threshold value. Twenty-seven of the 28 samples that
exceeded the sulfate threshold were from site L-1, which is located near the sedimentary plains reach of
Rock Creek. This location likely has a higher ambient sulfate concentration than surface water in the
mountain reaches. Nine sulfate results are available for the background sites. None exceed the 200 pg/L
threshold and the average value is 19 pg/L. The significant increase in sulfate between the background
sites and site L-29 is likely the effects of the L91 leach pad in Sullivan Creek.
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Figure 9-15. Boxplot graph of sulfate data distributions at selected natural background and current
condition sites on Rock Creek compared to the 200 mg/L indicator value.

F 2.8.4 Rock Creek TMDL Development Conclusions
The existing condition datasets for cadmium, copper, and lead exceed the 10 percent CAL exceedance
threshold, mostly during high flows. The rate of AAL criteria exceedance for copper was also over 10
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percent. Human health criteria are exceeded for both cadmium and lead. These conditions support the
need for cadmium, copper, and lead TMDLs.

The entire mercury dataset is pre-1998 and has MDLs that are too high to allow a compliance
assessment of the HH criterion. A TMDL for mercury will be developed in response to the uncertainty in
HH compliance for a stream with a previous mercury listing.

An aging dataset is also an issue for interpreting selenium impairment. The only result available for the
past 13 years exceeds the CAL criterion, so a selenium TMDL will be developed to address the listing.

A zinc result of more than twice the aquatic life criteria justifies a zinc TMDL. Since metals impairments
are linked to low pH conditions, cadmium will serve as a surrogate parameter to address the pH listing.

F 2.9 RuBY GULCH (MT40E002_070)

Ruby Gulch is listed as impaired in the 2010 Integrated Report (Montana Department of Environmental
Quality, Water Quality Planning Bureau, 2010) for cadmium, chromium, copper, lead, mercury,
selenium, zinc, and pH. The segment is classified as C-3 and extends for 2.9 miles from its headwaters to
its confluence with Alder Gulch. Prior to ZMI mining operations, Ruby Gulch flowed at its headwaters
from several springs discharging from extensive historic underground mine workings. Along its lower
reach near the town of Zortman, it flows largely in response to significant precipitation or snowmelt.

Ruby Gulch receives the outfall from the Zortman wastewater treatment plant (site 667) about 200
meters upstream of site Z-15 (Figure F-1). From upstream to downstream, current water quality
conditions are represented by the plant discharge and sites Z-15, Z-100, and Z-1B. Background
conditions are represented by sites RGSP-1, RGSS-1, Z-9 and Z-52 that are surface water monitoring
points in drainages from the undisturbed eastern half of the Ruby Gulch watershed.

F 2.9.1 Ruby Gulch Sources

The principal current source of metals loading to Ruby Gulch is the Zortman wastewater treatment
plant. The plant receives effluent from three seepage capture systems; the Carter Gulch capture, the
Alder Spur capture and the Ruby capture. The Carter Gulch capture collected seepage from beneath the
Alder Gulch Waste Rock Dump until the system was destroyed by a slope failure near the base of the
dump in May of 2011. The Alder Spur capture system collects seepage from the Z83 and Z84 leach pads
and dikes. The Ruby capture system includes an 8.9 million gallon lined pond constructed in upper Ruby
Gulch. The pond collects seepage from upslope springs that were covered by the Z85/786 leach pad and
dike system. The pond also receives seepage from two underground mine adits located near the
southwestern edge of the Z85/286 leach pad.

The Zortman treatment plant began operating in June of 1994. For the past five years the annual
effluent volume has averaged about 87 million gallons during part-time operations. According to
Spectrum Engineering (2006) the plant operates approximately 72 hours per week. The effluent is
discharged from outfall 667 into the channel of Ruby Gulch upstream from monitoring site Z-15.
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F 2.9.2 Ruby Gulch Parameter Departures

Aluminum

Although not listed in 2010 for aluminum, a review of the metals dataset for Ruby Gulch identified a
number of standards exceedances. There are 11 results for aluminum in samples having a pH range of
from 6.5 to 9.0. Four of 11 results have MDLs that exceed the CAL criterion. Of the remaining seven
results, six (86%) exceed the CAL criterion. Three of 11 samples (27%) exceed the AAL criterion.

Cadmium

There are 422 results for cadmium for the four current condition sites that date from 1990 to 2010. Data
from the most recent 10 years for each site brings the total down to 313 results dating from 1995 to
2010. The cadmium exceedance summary for aquatic life criteria is provided for the existing condition
sites in Table F-27.

Table F-27. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 667, Z-15, Z-100 and Z-1B in Ruby Gulch

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 105 90 86 22 21 33 31
Low Flow 208 183 88 58 29 78 38
All Flows 313 273 87 80 26 111 35

There are five cadmium results dating from 1994 to 1997 for the four background sites. Cadmium has
not been detected in samples from these sites.

The CAL criteria are exceeded in 87 percent of Ruby Gulch samples and the AAL criteria are exceeded in
26 percent of samples. Three results are more than double the AAL criteria and the HH criterion is
exceeded in 35 percent of the samples. The rate of aquatic life and HH criteria exceedances requires a
cadmium TMDL in Ruby Gulch. Cadmium will serve as the surrogate parameter for addressing pH
conditions in Ruby Gulch.

Chromium (Cr)

The assessment record for Ruby Gulch contains documentation of a single CAL exceedance for
chromium in a sample from an upper Ruby Gulch well during a 1994 sampling event. There are 21
surface water chromium results for sites Z-15 and Z-1b that date from 1990 through 1996. There are no
chromium criteria exceedances among these samples. The dataset for Ruby Gulch contains no results for
chromium during the past 15 years. The assumed validity of the previous chromium listing and age of
the existing chromium dataset justify development of a chromium TMDL for Ruby Gulch.

Copper

There are 313 results for copper for the four current condition sites that date from 1995 to 2010. The
aquatic life exceedance summary for copper is provided in Table F-28. There are no HH exceedances for
copper. There are five copper results dating from 1994 to 1997 for the four background sites. Copper
has not been detected at these sites.
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Table F-28. Copper criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 667, Z-15, Z-100 and Z-1B in Ruby Guich

Sample Size CAL Exceedance AAL Exceedance
Flow Conditions (CAL/AAL/HH) Number % Number %
High Flow 105 14 13 14 13
Low Flow 208 7 3 3 1
All Flows 313 21 7 17 5

Copper aquatic life criteria exceedances rates are less than 10 percent of a large and current dataset. A
copper TMDL is not required for Ruby Gulch.

Cyanide

The existing condition sites have 408 cyanide results dating from 1995 to 2011. The record contains no
HH exceedances for cyanide. The aquatic life exceedance summary for cyanide is provided in Table F-29.

Table F-29. Cyanide criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 667, Z-15, Z-100 and Z-1B in Ruby Gulch

Sample Size CAL Exceedance AAL Exceedance
Flow Conditions (CAL/AAL/HH) Number % Number %
High Flow 134 38 28 16 12
Low Flow 274 72 26 3 1
All Flows 408 110 27 19 5

The CAL criterion for cyanide is exceeded in 110 samples (27%) and the AAL criterion was exceeded in 19
samples. Exceedances were evenly divided between high and low flow conditions. Twelve of the 19 AAL
exceedances were more than twice the 22 pg/L criterion. All but one of the exceedances occurred in the

Zortman wastewater treatment plant outfall. The high CAL exceedance rate and occurrences of values
twice the AAL criterion require a cyanide TMDL in Ruby Gulch.

Lead

There are 257 results for lead, dating from 1995 to 2010, at three of the four current condition sites. The
exceedance summary is summarized in Table F-30. The analysis included seven results for site Z-1B. Five
of the seven site Z-1B results exceed both the aquatic life and HH criteria for lead. No lead exceedances

occurred at sites 667 and Z-15.

Table F-30. Lead criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 667, Z-15, and Z-1B in Ruby Gulch

HH
Sample Size CAL Exceedance AAL Exceedance Exceedance
Flow Conditions (CAL/AAL/HH) Number % Number %
High Flow 91 4 4 1 1 4 4
Low Flow 166 1 1 0 0 1 1
All Flows 257 5 2 1 0 5 2

There are five lead results dating from 1994 to 1997 for the four background sites. The MDLs reported
with the two samples from 1994 and 1995 exceed the CAL criteria. Lead was not detected in the
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remaining three samples. No exceedances of AAL criteria for lead have occurred in data from the past
ten years. Although the exceedances occurred in older data, only one sample has been collected during
the past 10 years from site Z-1B, where the exceedances are concentrated. The uncertainty regarding
the current water quality at site Z-1B, the HH exceedances, and the previous lead listing prompt
development of a lead TMDL in Ruby Gulch.

Mercury

Among 47 mercury results for the existing condition sites in Ruby Gulch, there is a single positive
detection of 2.0 pg/L in a 2003 sample of the Zortman treatment plant outfall. The result exceeds both
the HH and AAL criteria. Mercury was not detected in samples from the background sites. The previous
listing, presence of mining sources, and uncertainty associated with the single elevated result in the
treatment plant outfall justify a mercury TMDL for Ruby Gulch.

Selenium

There are 177 results for selenium from three of the four the current condition sites. No selenium data
are available for site Z-1B. Table F-31 summarizes the selenium aquatic life exceedance record for Ruby
Gulch. The record contains no HH exceedances.

Table F-31. Selenium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 667, Z-15, and Z-100 in Ruby Gulch

CAL Exceedance AAL Exceedance
Flow Conditions Sample Size Number % Number %
High Flow 53 28 53 0 0
Low Flow 124 76 61 0 0
All Flows 177 104 59 0 0

All but two exceedances occurred at site 667, the Zortman wastewater treatment plant discharge. The
rate of CAL exceedances is greater than 10 percent under both high and low flow conditions, requiring a
selenium TMDL for Ruby Gulch. Selenium criteria are not exceeded in any of the six results from the
background condition sites.

Zinc
There are 312 results for zinc among the four current condition sites. The results date from 1995 to
2010. The zinc exceedance summary for Ruby Gulch is provided in Table F-32.

Table F-32. Zinc criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 667, Z-15, Z-100, and Z-1B in Ruby Gulch

Sample Size CAL Exceedance AAL Exceedance
Flow Conditions (CAL/AAL/HH) Number % Number %
High Flow 105 4 4 4 4
Low Flow 207 2 1 2 1
All Flows 312 6 2 6

There are six exceedances among 312 zinc results. Five of these six occurred at site Z-1B in samples
dated from 1995 to 1997. All of the AAL exceedances at Z-1B are more than twice the criteria value and
include one HH exceedance. Although there are no exceedances among 307 samples collected since
1997, only one sample has been from site Z-1B. The previous listing for Zn in Ruby Gulch, the uncertainy
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regarding the current water quality at site Z-1B, and the HH exceedance prompt development of a TMDL
in Ruby Gulch. There are no zinc exceedances among five results for the background sites.

F 2.9.3 Ruby Gulch Supplemental Indicators

Although there is no sediment chemistry or macroinvertebrate metric data available for Ruby Gulch, the
sulfate data distributions shown in Figure F-16 illustrate the effects of sulfide oxidation on water quality
throughout the segment.
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Figure F-16. Boxplot graph of Ruby Gulch sulfate concentration at sites 667, Z-15, Z-100, and Z-1B
compared to background levels and the sulfate indicator value of 200 pg/L

F 2.9.4 Ruby Gulch TMDL Development Conclusions

The cadmium exceedance rates for the CAL and AAL criteria are greater than 10 percent. Twenty-nine 29
cadmium results are more than double the AAL criteria and 111 results exceed the HH criteria. The
cadmium data indicate the need for a cadmium TMDL. Cadmium will serve as a surrogate parameter to
address the Ruby Gulch listing for pH.

The assessment record for chromium in Ruby Gulch indicates that the listing is based on a groundwater
sample from the upper portion of the drainage. Exchanges between groundwater and surface water in
the Ruby Gulch headwaters are expressed in spring discharges in the upper gulch that were covered by
the Z85-86 leach pad and dike. Despite the basis for the listing, it is conceivable that surface water
chromium was elevated below the springs prior to construction of the leach pad and dike. The Z-L
ACCESS dataset for chromium in Ruby Gulch is dated pre-1997 and contains no chromium exceedances.
Assuming that the listing is valid, recent data to document current chromium concentrations are not
available and a chromium TMDL is required for Ruby Gulch.
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The copper exceedance rates for aquatic life criteria are less than 10 percent. The dataset is a
continuous record of surface water copper from 2001 to the present and does not indicate the need for
a copper TMDL.

Although the CAL exceedance rate for lead is less than 10 percent, the record for site Z-1B contains
several values that are more than twice the AAL criteria for lead and includes HH exceedances. Lacking
more recent data for site Z-1B, and considering the previous lead listing for Ruby Gulch, a lead TMDL is
needed.

A lengthy record for cyanide in Ruby Gulch includes repeated exceedances of the CAL criterion through
2007. The CAL exceedance rate is greater than 10 percent, indicating the need for a cyanide TMDL.

A positive mercury detection of 2.0 pug/L in a 2003 sample exceeds both HH and aquatic life criteria. The
uncertainty introduced by this result and the aging dataset supports a mercury TMDL.

The rate of CAL exceedances (59%) for selenium, mostly in the Zortman wastewater treatment plant
outfall, indicated the need for a selenium TMDL.

Although the exceedance rate for aquatic life Zn criteria is less than 10 percent. Results for site Z-1B,
located near the town of Zortman, include both aquatic life and HH exceedances, indicating the need for
a zinc TMDL.

To summarize, metals TMDLs needed in Ruby Gulch include those for aluminum, cadmium, chromium,
lead, mercury, selenium, and zinc. Cadmium will serve as a surrogate parameter for the pH impairment
listing. A TMDL will also be developed for the toxin cyanide.

F 2.10 Rusy CREek (MT40E002_060)

Ruby Creek is listed as impaired in the 2010 Integrated Report (Montana Department of Environmental
Quality, Water Quality Planning Bureau, 2010) for aluminum, cadmium, copper, lead, mercury,
selenium, zinc, and pH. The segment is classified as C-3 and extends for 4.6 miles from the confluence of
Ruby and Alder gulches to the confluence with CK Creek (Figure F-17). Flow in Ruby Creek is largely in
response to significant precipitation or snowmelt. Thus, the dataset consists of results for samples
collected under high flow conditions. The entire length of Ruby Creek is outside of the igheous core of
the Little Rockies mountain range. The Ruby Creek alluvium is underlain by Cretaceous marine shale and
sandstone sediments.
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Current water quality conditions are represented by results from sites Z-17, Z-32, Z-22C, R-22, and Z-23
(Figure F-17). The record for site Z-17 consists of three high flow samples collected during the spring of
1990 and 1991. There are 12 records for site Z-32 that include several low flow sampling events. The
record for site Z-22C contains a single sampling event on July 13, 2010. Site R-22 has 30 records dating
from 2000 through 2010. Like Z-22C, site Z-23 has data for a single sample collected on July 13, 2010.
Site Z-23 is on CK Creek 100 meters downstream of its confluence with Ruby Creek. Background
conditions are represented by those described above in Sections F.2.1 and F.2.9 for Alder Gulch and
Ruby Gulch.

F 2.10.1 Ruby Creek Sources

The principal metals loading sources are from the Zortman Mine that are described above for Ruby and
Alder gulches. Portions of the 410-acre Goslin Flats LAD area occur on both banks of Ruby Creek.
Disharges to the LAD area originate as leach pad drainage from both the Zortman or Landusky mines and
are piped to the LAD area at an annual rate of about 55 million gallons. Past application has caused
elevated cyanide, nitrate, selenium and other metals in shallow groundwater and in channel seeps,
springs and ponds In Ruby Creek below the Goslin Gulch confluence.
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F 2.10.2 Ruby Creek Parameter Departures

Aluminum

The dissolved aluminum record for Ruby Creek, within the pH range of 6.5 to 9.0, consists of a single
sample collected at site Z-32 during high flow (220 gpm) in August of 1997. The result was less than 100
pg/L, an MLD that is greater than the CAL criterion of 87 pg/L. The aluminum listing for Ruby Creek
appears to stem from a total recoverable concentration of 64.1 mg/L measured during high flows on
May 19, 1991. The dissolved aluminum record from the background condition sites consists of seven
high flow results from upper Alder Gulch ranging from 200 to 400 pg/L, all exceeding the CAL criterion.
The high flow bias in the background condition results, the previous Al listing, and high MDLs justify an
aluminum TMDL for Ruby Creek.

Cadmium

There are 45 results for cadmium in the Ruby Creek data record for current condition sites. The results
are for samples from 1990 through 2011. All but two have MDLs less than the CAL criteria. Three values
from sites Z-17 and Z-32 are greater than the HH criterion of 5 pg/L and are twice the AAL criterion,
indicating the need for a cadmium TMDL in Ruby Creek.

There are 12 cadmium results among the background sites, all are for high flow conditions. Six of 12
have MDLs greater than the CAL criteria. Of the remaining six, three exceed the CAL criterion. There are
no AAL or HH exceedances among the results from the background sites. Cadmium serves as a surrogate
parameter for addressing the pH impairment in Ruby Creek.

Copper

There are 44 copper results for current condition sites. As with cadmium, several (3) results are twice
the AAL criterion for copper, and two results exceed the HH criterion. A copper TMDL is required for
Ruby Creek.

There are 12 copper results from the background sites. As with cadmium, all are from high flow samples.
Ten results are reported with MDLs greater than the CAL criteria. Among these 10, there are seven CAL
exceedances and six AAL exceedances. There are no HH exceedances among the background sites.

Lead

There are nine lead results available for sites Z-17, Z-32, and R-22. Three of nine (30%) exceed the CAL
and HH criteria, requiring a lead TMDL for Ruby Creek. There are no exceedances of the AAL criteria for
lead.

There are 12 lead results among the background sites. All report less than detectable amounts, but
MDLs exceed the CAL criteria for 11 of the 12 results. There are no HH or AAL criteria exceeded in
samples from background sites.

Mercury
There are 13 mercury results available for sites Z-17, Z-32, and R-22. Twelve of 13 exceed the both the
HH and CAL criteria. Two results exceed the AAL criterion. A mercury TMDL is required for Ruby Creek.

There are 12 mercury results from background sites. Two of the MDLs exceed the CAL criterion and all
MDLs exceed the HH criterion.
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Selenium

There are 43 selenium results for current condition sites on Ruby Creek, with 30 of these coming from
site R-22, a spring discharging into the channel bottom. All results from site R-22 exceed both the CAL
and AAL criteria, and the HH criterion for selenium, requiring a selenium TMDL for Ruby Creek. The
water quality for site R-22 probably reflects that of the shallow aquifer beneath the LAD area. There are
15 selenium results from background sites. All background results are less than the MDLs and all MDLs
are less than the CAL criterion.

Zinc

There are 45 zinc results available for current condition sites. Thirty of these exceed the HH criterion and
are more than twice the aquatic life criterion, requiring a zinc TMDL for Ruby Creek. There are 12 zinc
results available for the background sites. All are less than the most restrictive target, the aquatic life
criteria.

F 2.10.3 Ruby Creek Supplemental Indicators

There is no sediment chemistry or macroinvertibrate metric data available for Ruby Creek. Figure F-18
illustrates the sulfate data distributions for the combined background sites and three current condition
sites. The plots indicate the effects of ARD in Alder and Ruby gulches on the downstream sulfate
concentrations in Ruby Creek and shallow groundwater discharging to the Ruby Creek channel at site R-
22.

2500 -

2000 : Ot
E 1500 : M

® = Min

ap ] |
71000 ~ Med
o ]
n . ’—'—‘ T — Max

500 -

] ‘ *Q3
o L —%—
BCKGRND Z-17 Z-32 R-22

Sample Sites

Figure F-18. Boxplot graph of Ruby Creek sulfate concentration at sites Z-17, Z-32, and R-22 compared
to background levels and the sulfate indicator value of 200 pg/L
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F 2.10.4 Ruby Creek TMDL Development Conclusions

The single Al result of less than 100 pg/L is not sufficient to assess compliance with the CAL criterion of
87 pg/L. Despite the basis of the 2000 listing on a total recoverable concentration and the possibility
that background Al levels may exceed the CAL criterion during high flows, the previous listing, small
dataset, and age of the data (1998) justify development of an alumium TMDL.

The CAL criteria for cadmium are exceeded in 3 of 43 samples having adequate MDLs. These same
samples are also more than double the AAL criteria. Although the data suggest that background Cd
concentrations may occasionally exceed CAL criteria during high flow, the magnitude of the exceedances
at current condition sites require a cadmium TMDL. As with cadmium, the exceedance rates for the
copper CAL and AAL criteria are less than 10 percent, but include values that exceed the HH criterion
and are twice the AAL criterion. Thus, the data show a need for a copper TMDL. The CAL criteria for lead
are exceeded in 30 percent of the samples, indicating the need for a lead TMDL. All 12 of the mercury
results exceed the CAL criteria, indicating that a mercury TMDL is needed. Thirty-seven of 44 selenium
results (84%) exceed the CAL criterion, include many HH exceedances, and indicate the need for a
selenium TMDL. Three of 44 Zn results exceed the HH criterion and exceed the aquatic life criteria by
greater than a factor of two, indicating the need for a Zn TMDL. To summarize, TMDLs will be developed
for the following metals in Ruby Creek: aluminum, cadmium, copper, mercury, lead, selenium, and zinc.
The TMDL for cadmium serves as a surrogate to address the pH listing.

F 2.11 SuLLIVAN CREeK (MT40E002_110)

Sullivan Creek is the west branch of the Rock Creek headwaters at the Landusky Mine. The stream
currently extends from the base of the L91 leach pad dike to its confluence with Rock Creek (Figure F-
19).

Impaired Streams
o Current Conditions Site

3/12/12 Final F-48



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix F

Figure F-19. Sullivan Creek (center), and current condition sites 505, 595, L-37, and D-4

Sullivan Creek is listed in the 2010 Integrated Report (Montana Department of Environmental Quality,
Water Quality Planning Bureau, 2010) as impaired by flow alterations, stream-side vegetative
alterations, fish passage barriers, and substrate habitat alterations. A review of the Sullivan Creek water
quality data determined that impairment is also caused by the metals cadmium, iron, lead, selenium and
zinc. Current water quality conditions are represented by the records for sites 505, 595, D-4, and L-37.
Background water quality is represented by sites Z-60, Z-61,and Z-62 in upper Alder Gulch, site RCSS-5 in
upper Rock Creek, and site L-40 in upper Montana Gulch.

F 2.11.1 Sullivan Creek Sources

The main source of metals loading to Sullivan Creek is the L91 leach pad and supporting dike. The upper
50 percent of the pre-mine drainage of Sullivan Creek is occupied by the L91 dike, consisting of 3.8
million tons of waste rock fill, and the leach pad, containing 65 million tons of ore (Spectrum
Engineering, Inc., 2006). Both structures were built from sulfide materials. The Sullivan Creek capture
system and heated pump house were constructed at the base of the L91 dike and have operated since
September, 1997. Captured seepage is stored in a lined, 1.8 million gallon holding pond built in the
drainage bottom. Stored water is pumped to the Landusky treatment plant. Other Sullivan Creek sources
include storm runoff from the dike and pad face and from local roadways.

F 2.11.2 Sullivan Creek Parameter Departures

Cadmium

There are 34 cadmium results, dating from 1995 to 2010, for the four current condition sites in Sullivan
Creek. Two of these results are reported with MDLs greater than the CAL criteria. The criteria
exceedance summary is provided in Table F-33.

Table F-33. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 505, 595, L-37, and D-4 in Sullivan Creek

Sample Size CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAL/HH) Number % Number % Number %
High Flow 21/22/22 8 38 2 9 2 9
Low Flow 11/12/12 3 27 0 0 0 0
All Flows 32/34/34 11 34 2 6 2 6

The CAL exceedance rate is greater than 10 percent and the record includes two high flow HH
exceedances for the current condition sites. The CAL exceedance rate and occurrence of HH
exceedances require a cadmium TMDL.

Among the background condition sites, nine results had MDLs above the CAL criteria, with one
exceedance. Thirteen results are available from the background sites for comparison with AAL and HH
criteria, and there are no exceedances.

Iron
There are 27 iron results for three of the four existing condition sites. Results for iron are not available
for site 505. The exceedance summary for iron is provided in Table F-34.
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Table F-34. Iron criteria exceedance numbers and percentage rates under high and low flow

conditions at sites 595, L-37, and D-4 in Sullivan Creek

Flow Aquatic Life Criterion Exceedance
Conditions Sample Size Number %
High Flow 17 2 12
Low Flow 10 2 20
All Flows 27 4 15

The rate of exceedance of the 1,000 pg/L aquatic life criterion is 15 percent across both flow conditions,
requiring an iron TMDL for Sullivan Creek. Low flow exceedances occur at nearly twice the rate of high

flow exceedances. Among 13 results for iron at the background sites, there is one high flow exceedance
at site RCSS-5 in upper Rock Creek.

Lead

There are 30 results for lead among three of the four current condition sites. The lead exceedance
summary is provided in Table F-35.

Table F-35. Lead criteria exceedance numbers and percentage rates under high and low flow

conditions at sites 505, L-37, and D-4 in Sullivan Creek

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 18 6 33 0 0 4 22
Low Flow 12 3 25 0 0 2 17
All Flows 30 9 30 0 0 6 20

The overall CAL exceedance rate is 30 percent and there are six exceedances of the HH criterion. Thus, a
lead TMDL is required for Sullivan Creek. Among the background sites, lead was not detected in any of
the five results reported with MDLs low enough for comparisons with CAL criteria. There are 13 results
for lead reported with MDLs greater than the AAL criteria. Lead is not detected in any of these 13
samples.

Selenium

There are 30 selenium results available from sites 595, L-37, and D-4, for both high and low flow
conditions. For the 15 samples collected from the current condition sites during the past decade, two
results (13%) exceeded the CAL criterion during high flow. With the exceedance rate greater than 10
percent, a selenium TMDL is required for Sullivan Creek. The four most recent (2008-2010) high flow
selenium results indicate that selenium concentrations commonly exceed the CAL criterion below the
capture system. No results exceeded either the AAL or HH criteria for selenium at current condition
sites. Among 15 selenium results available from the five background sites, there is one high flow CAL
exceedance. The most recent samples for the background sites were collected in 1998.

Zinc
There are 34 zinc results available from the four current condition sites. The exceedance summary is
provided in Table F-36.
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Table F-36. Zinc criteria exceedance numbers and percentage rates under high and low flow
conditions at sites 595, L-37, and D-4 in Sullivan Creek

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 22 4 18 4 18 0 0
Low Flow 12 1 8 1 8 0 0
All Flows 34 5 15 5 15 0 0

Fifteen percent of the zinc results from current condition sites exceeded the CAL criteria, requiring a zinc
TMDL for Sullivan Creek. Most exceedances occur during high flows. Three of the four aquatic life
exceedances were more than double the value of the criteria. There are no exceedances among thel3
zinc results available from the five background sites.

F 2.11.3 Sullivan Creek Supplemental Indicators

There is no sediment chemistry or macroinvertibrate metric data available for Sullivan Creek. Figure F-
20 illustrates the sulfate data distributions for each current condition site and the combined background
sites. The plots indicate the effects of ARD on sulfate concentrations downstream of site 505 and the
effects of dilution at site D-4 just above the confluence with Rock Creek.
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Figure F-20. Boxplots of sulfate data distributions for current condition sites and combined
background sites for Sullivan Creek

F 2.11.4 Sullivan Creek TMDL Development Conclusions

The exceedance rates for at least one of the aquatic life criteria are greater than 10 percent for
cadmium, iron, lead, selenium, and zinc. The HH criteria are exceeded for both cadmium and lead. Over
half of the selenium data points are over 10 years old. The four most recent (2008-2010) high flow Se
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results indicate that selenium concentrations commonly exceed the CAL criterion below the capture
system. Sulfate concentrations also indicate the effects of ARD below the capture system. The data
support development of TMDLs for cadmium, iron, lead, selenium and zinc in Sullivan Creek.

F 2.12 SWIFT GULCH CREEK (MT401002_010)

Swift Gulch Creek is listed as impaired in the 2010 Integrated Report (Montana Department of
Environmental Quality, Water Quality Planning Bureau, 2010) for aluminum, arsenic, cadmium, copper,
cyanide, iron, lead, nickel, thallium, zinc, and pH. The segment is classified as B-1 and extends for 1.7
miles from its headwaters to its confluence with South Big Horn Creek. Current water quality conditions
are represented by sites BKSS-2, BKSS-3, BKSS-9, L-19, L-49, and M37SWFGCO1 (Figure F-21).
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Figure F-21. Swift Gulch Creek and locations of current condition sites BKSS-2, BKSS-3, BKSS-9, L-19, L-
49, and M37SWFGCO01, and natural background sites L-21, L-41, and L-45.

F 2.12.1 Swift Gulch Creek Sources

The principal source of metals loading to Swift Gulch Creek is ARD-affected groundwater beneath the
August-Little Ben-Surprise-Queen Rose pit complex at the Landusky Mine. The oxidation of sulfide rocks
in and below the pit area causes acidification of local groundwater that is connected to Swift Gulch
Creek surface water through a southwest-to-northeast trending shear zone. The ARD-affected
groundwater enters the creek through several springs along the streambank between sites BKSS-9 and

3/12/12 Final F-52



Landusky Metals TMDLs and Framework for Water Quality Improvement Plan — Appendix F

L-19. Mining along the ridge on the south side of the gulch resulted in approximately 30 acres of
disturbed area draining north into the gulch. Conceivable sources of cyanide to Swift Gulch Creek
include the L87 and L91 leach pads constructed at the crest of the ridge on the south side of the gulch.

Deteriorating water quality in Swift Gulch Creek prompted construction of a third lime infusion
treatment plant in 2010. The plant, located 300 meters upstream of the South Big Horn Creek
confluence, is designed to treat ARD affected water at a rate of from 50 to 100 gallons per minute and
return treated water to the stream channel. Extremely high precipitation and streamflow during the
spring of 2011 disrupted the two capture systems upstream of the plant. Plant operations have been
suspended pending repair of the capture systems.

F 2.12.2 Swift Gulch Creek Parameter Departures

Aluminum

Among the five existing condition sites, there are 22 results for dissolved aluminum in samples having a
pH range from 6.5 to 9.0. The sample dates range from 1996 to 2009. Sixteen of the 22 samples have
MDLs that exceed the CAL aluminum criterion of 87 pg/L. All six aluminum results with positive
detections exceed the CAL criterion. Dissolved aluminum in the remaining six results ranges from 100 to
590 pg/L. All results greater than 100 pg/L are for high flow samples. An aluminum TMDL is required for
Swift Gulch Creek

There are 15 results for dissolved aluminum from the three background sites. Eleven are less than the
100 pg/L detection limit. The remaining four samples each contain 200 pg/L and were collected during
high flow.

Arsenic
There are 195 results for arsenic among the six existing condition sites. The sample dates occur between
1986 and 2011. Table F-37 summarizes the arsenic exceedance record for these sites..

Table F-37. Arsenic criteria exceedance numbers and percentage rates under high and low flow
conditions at sites BKSS-2, BKSS-3, BKSS-9, L-19, L-49, and M37SWFGCO01 in Swift Gulch Creek

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 85 0 0 0 0 41 48
Low Flow 110 0 0 0 0 71 65
All Flows 195 0 0 0 0 112 57

The 10 pg/L HH criterion is exceeded in 112 of 195 samples (57%), indicating the need for an arsenic
TMDL for Swift Gulch Creek. Most As exceedances occur under low flow conditions. The CAL and AAL
criteria were not exceeded in any sample. There were no arsenic criteria exceedances among 35
samples available for the three background sites.

Cadmium

There are 176 cadmium results for the six existing condition sites. Method detection limits in excess of
the CAL and AAL criteria result in smaller sample sizes compared to that for the HH criterion. The
exceedance summary is provided in Table F-38 for each of the three criteria.
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Table F-38. Cadmium criteria exceedance numbers and percentage rates under high and low flow
conditions at sites BKSS-2, BKSS-3, BKSS-9, L-19, L-49, and M37SWFGCO01 in Swift Gulch Creek

Sample Size CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAI/HH) Number % Number % Number %
High Flow 74/79/80 60 81 25 32 10 14
Low Flow 89/96/96 79 89 6 8 5 5
All Flows 163/175/176 139 85 31 26 15 8

Exceedance rates for both CAL and AAL criteria are greater than 10 percent and 15 results exceed the
HH criterion. Eight results were more than double the AAL criteria. A TMDL for cadmium is required for
Swift Gulch Creek. The AAL and HH criteria were more often exceeded during high flow conditions.

Among the three background condition sites, two samples in 25 exceeded the CAL criteria. Samples
from background sites did not exceed either the AAL or HH criteria.

Copper

There are 176 copper results available for the six current condition sites. The exceedance summary is
provided in Table F-39. The exceedance rates of both the CAL and AAL criteria are greater than 10
percent. Two results were more than double the AAL criteria and two results exceeded the HH criterion.
Thus, a copper TMDL is required for Swift Gulch Creek.

Table F-39. Copper criteria exceedance numbers and percentage rates under high and low flow
conditions at sites BKSS-2, BKSS-3, BKSS-9, L-19, L-49, and M37SWFGCO01 in Swift Gulch Creek

Sample Size CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions (CAL/AAI/HH) Number % Number % Number %
High Flow 77/79/80 21 27 21 27 0 0
Low Flow 96/96/96 19 20 6 6 2 2
All Flows 173/175/176 40 23 27 15 2 1

Of the 32 copper results for the three background sites that have MDLs less than the CAL criteria, three
(9%) exceeded the CAL criteria during high flows. The same three samples also exceeded the AAL
criteria. There were no HH exceedances among samples from the background sites.

Cyanide

Among five of the six current condition sites there are 133 cyanide results dated from 1997 to 2007. Of
this dataset, 125 results are less than the MDLs. The eight positive detections occurred from 1998
through 2003 and are distributed among the five sites. All exceed the 5.2 pg/L CAL criterion. The most
recent detection, 75 pg/L at site BKSS-3 in March of 2003, is more than double the AAL criterion of 22
ug/L. This result requires a cyanide TMDL for Swift Gulch Creek. There have been 47 non-detections
among three of the sites from March, 2003, through May of 2007. Cyanide has not been detected in 29
samples collected from the three background sites.

Iron

The iron dataset includes 196 results from the six current condition sites. There are 48 exceedances
among 88 high flow results (55%) and 66 exceedances among 108 low flow results (61%). These
exceedance rates require an iron TMDL for Swift Gulch Creek. The corresponding dataset from the
background sites contains 10 results from two sites with one high flow exceedance.
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Lead

There are 61 results for lead among three of six current conditions sites over the most recent 10-year
period. Forty-seven of these results are less than MDLs. Of the 14 positive detections, none have
exceeded water quality criteria. Therefore, a lead TMDL is not developed for Swift Gulch Creek.

Nickel
There are 169 results for nickel from five of the six current condition sites. The exceedance summary for
nickel is provided in Table F-40.

Table F-40. Nickel criteria exceedance numbers and percentage rates under high and low flow
conditions at sites BKSS-3, BKSS-9, L-19, L-49, and M37SWFGCO01 in Swift Gulch Creek

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 70 11 16 0 0 19 27
Low Flow 99 48 48 0 0 51 52
All Flows 169 59 35 0 0 70 41

The CAL exceedance rate is greater than 10 percent, with most exceedances occurring during low flow.
There are 70 HH exceedances, also predominantly during low flow. A nickel TMDL is required for Swift
Gulch Creek.

There are 30 Ni results among the three background sites during the past 10 years. Twenty-eight of
these have been less than MDLs. The two positive detections are less than all applicable criteria.

Selenium

There are 103 results for selenium from five of six current conditions sites during the most recent 10
years. Water quality criteria have not been exceeded in any sample. There are 33 selenium results
during the past 10 years from the three background sites with one CAL exceedance. A selenium TMDL is
not required for selenium in Swift Gulch Creek.

Thallium (TI)

There are four results for thallium from samples collected at four current condition sites in 1996 and
1997. All are less than the MDL of 3 pg/L. The listing probably stems from an interpretation of these
results as positive detections in a dataset that often lacks quality control flags. The detection limit of 3
ug/L is greater than the HH criterion of 0.24 pug/L. Given the previous listing and age of the thallium
dataset, a thallium TMDL is developed for Swift Gulch Creek.

Zinc
There are 173 results for Zn obtained from five of the six current condition sites. The exceedance record
is summarized in Table F-41.
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Table F-41. Zinc criteria exceedance numbers and percentage rates under high and low flow

conditions at sites BKSS-3, BKSS-9, L-19, L-49, and M37SWFGCO01 in Swift Gulch Creek

CAL Exceedance AAL Exceedance HH Exceedance

Flow Conditions Sample Size Number % Number % Number %
High Flow 76 49 64 49 64 2 3
Low Flow 97 63 65 63 65 35 36
All Flows 173 112 65 112 65 37 21

Aquatic life exceedances for Zn are greater than 10 percent of samples and the dataset includes 37 HH
exceedances. Therefore, a zinc TMDL is required for Swift Gulch Creek. There are 37 Zn results among
the three background sites. No water quality criteria for Zn are exceeded in any of these samples.

F 2.12.3 Swift Gulch Creek Supplemental Indicators

Sulfate

Figure F-22 illustrates the sulfate concentration record for site L-19 in Swift Gulch Creek. The data show
a marked increase during 1990 above initial single digit values. The 200 pg/L indicator value first was
first exceeded in 1995. The graph illustrates the worsening effect of ARD, interrupted by periodic high
flow dilution.
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Figure F-22. Sulfate concentration in Swift Gulch Creek surface water at site L-19

There are no available sediment chemistry data for Swift Gulch Creek. A macrovertibrate assessment
completed for a sample collected at site MT37SWFGCO1 in 2005 had a low valley MMI score of 72.4,
that meets the minimum indicator value of 48. The sample scored a RIVPACS score of 0.79, just below
the 0.8 target value
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F 2.12.4 Swift Gulch Creek TMDL Development Conclusions

The exceedance rates for either the CAL or AAL criteria are greater than 10 percent for cadmium,
copper, iron, nickel, and zinc. The MDLs for dissolved aluminum are greater than the CAL criterion. All six
positive detections for dissolved aluminum exceed the CAL criterion. Fifty-seven percent of arsenic
results exceed the HH criterion. A March, 2003, result of 75 pg/L for cyanide is more than double the 22
pg/L AAL criterion. Despite the possible false positive result for thallium, the MDL reported with the
thallium results is greater than the HH criterion. The criteria exceedance rates or the uncertainty
introduced by high MDLs for previously listed impairment causes, support TMDL development for
aluminum, arsenic, cadmium, copper, iron, nickel, thallium, and zinc. Cadmium will serve as a surrogate
parameter to address the pH impairment. The datasets for the previously listed causes lead and
selenium have aquatic life exceedance rates of less than 10 percent and contain no HH exceedances.
The data do not support the need for either lead or selenium TMDLs.
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