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DOCUMENT SUMMARY

This document presents a total maximum daily load (TMDL) and water quality improvement plan for five
impaired tributaries to the Blackfoot River, including Elk Creek, Washoe Creek, West Fork Ashby Creek,
Camas Creek, and Union Creek (see Figure 5-1).

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 Lower Blackfoot TMDL Planning Area (TPA) is located in Missoula, Granite, and Powell counties and
includes the Blackfoot River and its tributaries, from the confluence with the Clearwater River to its
mouth at the Clark Fork River near Bonner. The tributaries originate in the Rattlesnake Mountains to the
North of the watershed and Garnet Mountains to the south. The watershed drainage area encompasses
about 241,052 acres, with federal, state, and private land ownership.

DEQ determined that five waterbody segments do not meet the applicable water quality standards. The
scope of this document addresses problems with nutrients (Table DS-1). Nine TMDLs were written to
address 10 pollutant impairments and one non-pollutant impairment in the five waterbody segments
(Table 1-1). Although DEQ recognizes that there are other pollutant listings for this TPA, this document
addresses only nutrients. Non-pollutant impairments as well as impairments due to temperature,
sediment, and metals were addressed in the 2009 Lower Blackfoot TPA TMDL document (Montana
Department of Environmental Quality, Planning, Prevention and Assistance Division, Water Quality
Planning Bureau, 2009).

DEQ identified nutrients as impairing aquatic life in Elk, Washoe, West Fork Ashby, Camas, and Union
creeks and impairing primary contact recreation in Washoe Creek. Nutrients affect designated uses in
these streams by enabling excess algal growth and altering aquatic insect communities. Water quality
restoration goals for nutrients were established on the basis of DEQ’s draft numeric nutrient criteria
(Suplee et al., 2008; Suplee and Watson, 2013). DEQ believes that once these water quality goals are
met, water uses will no longer be affected by nutrients in these streams.

DEQ quantified nutrient loads for natural background conditions and for septic systems and livestock
grazing. The Lower Blackfoot TPA TMDLs indicate that when reductions are needed, they range from
29% to 85%.

In this document, DEQ recommends strategies for achieving nutrient reductions. They include best
management practices (BMPs) for building and maintaining roads, for harvesting timber, grazing
livestock, and for developing subdivisions. In addition, they include BMPs for expanding riparian buffer
areas and using other land, soil, and water conservation practices that improve stream channel
conditions and associated riparian vegetation.

Implementation of most water quality improvement measures described in this document is based on
voluntary actions of watershed stakeholders. Ideally, local watershed groups and/or other watershed
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stakeholders will use this TMDL document and associated information, as a tool to guide local water
quality improvement activities. Such activities can be documented within a watershed restoration plan
consistent with DEQ and EPA recommendations.

A flexible approach to most nonpoint source TMDL implementation activities may be necessary as more
knowledge is gained through implementation and future monitoring. The document includes a
monitoring strategy designed to track progress in meeting TMDL objectives and goals and to help refine
the plan during its implementation.

Although most water quality improvement measures are based on voluntary actions, federal law
specifies permit requirements developed to protect narrative and/or numeric water quality criteria, be
consistent with the assumptions and requirements of wasteload allocations (WLAs) on streams where
TMDLs have been developed and approved by EPA. The Lower Blackfoot waterbody segments discussed
in this document do not have any permitted dischargers requiring the incorporation of WLAs into permit
conditions.

Table DS-1. List of Nutrient Impaired Waterbodies and their Impaired Uses in the Lower Blackfoot TPA
with Completed Nutrient TMDLs Contained in this Document

Waterbody & Location Description TMDL Prepared Impaired Use(s)
Camas Creek, 1 mile above mouth to mouth Total Nitrogen, Aquatic Life, Primary Contact
(Union Creek) Total Phosphorus Recreation
Elk Creek, headwaters to Stinkwater Creek Nitrate, Aquatlc'Llfe, Primary Contact

Total Phosphorus Recreation
Union Creek, headwaters to mouth Total Nitrogen, Agquatic Life, Primary Contact
(Blackfoot River) Total Phosphorus Recreation
Washoe Creek, headwaters to mouth (Union | Total Nitrogen, Agquatic Life, Primary Contact
Creek) Total Phosphorus Recreation

West Fork Ashby Creek, headwaters to
mouth (East Fork Ashby Creek)

Agquatic Life, Primary Contact

Total Phosphorus Recreation
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1.0 INTRODUCTION

This document presents an analysis of water quality information and establishes total maximum daily
loads (TMDLs) for nutrient problems in the Lower Blackfoot TMDL Planning Area (TPA). This document
also presents a general framework for resolving these problems. Figures A2-A16 in Appendix A show
the waterbodies in the Lower Blackfoot TPA with nutrients 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 list above. 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 track if they are
supporting their designated uses, and every two years DEQ prepares 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 impairments. Table B-1 in Appendix B identifies all
impaired waters for the Lower Blackfoot TPA from Montana’s 2012 303(d) List, and includes non-
pollutant impairment causes included in Montana’s “2012 Water Quality Integrated Report.” Table B-1
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
e Quantifying the magnitude of pollutant contribution from their sources
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e Determining the TMDL for each pollutant based on the allowable loading limits for each
waterbody-pollutant combination
e Allocating the 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 “2012 Water Quality Integrated Report” that
are addressed in this document. Each pollutant impairment falls within the nutrients TMDL pollutant
category.

New data assessed during this project identified three new nutrient impairment causes for waterbodies
in the Lower Blackfoot TPA. These impairment causes are identified in Table 1-1 and noted as not being
on the 2012 303(d) List (within the integrated report). Instead, these waters will be documented within
DEQ assessment files and incorporated into the 2014 IR.

TMDLs are completed for each waterbody — pollutant combination, and this document contains nine
TMDLs (Table 1-1). There are several non-pollutant types of impairment that are also addressed in this
document. As noted above, TMDLs are not required for non-pollutants, although in many situations the
solution to one or more pollutant problems will be consistent with, or equivalent to, the solution for one
or more non-pollutant problems. The overlap between the pollutant TMDLs and non-pollutant
impairment causes is discussed in Section 6.0. Section 6.0 also provides some basic water quality
solutions to address those non-pollutant causes not specifically addressed by TMDLs in this document.

Although DEQ recognizes that there are other pollutant listings for the Lower Blackfoot TPA without
completed TMDLs (Table B-1 in Appendix B), this document only addresses those identified in Table 1-1.
This is because DEQ sometimes develops TMDLs in a watershed at varying phases, with a focus on one
or more specific pollutant types. Sediment, temperature, and metals TMDLs were previously completed
for the Lower Blackfoot TPA in 2009 (Montana Department of Environmental Quality, Planning,
Prevention and Assistance Division, Water Quality Planning Bureau, 2009). Table B-1 in Appendix B
includes impairment causes with completed TMDLs, as well as non-pollutant impairment causes that
were addressed by those TMDLs.
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Table 1-1. Nutrients Water Quality Impairment Causes for the Lower Blackfoot TPA Addressed within this Document

Waterbody & Location
Description’

Waterbody ID

Impairment Cause

Impairment Cause Status

Included in 2012
Integrated Report?

BLACKFOOT RIVER, Belmont

Creek to mouth (Clark Fork) MT76F001_033 Ammonia (Un-ionized) Not impaired based on updated assessment Yes

CAMAS CREEK, 1 ml|f3 above MT76E006 060 Nitrogen (Total) TN TMDL-m th.IS document No

mouth to mouth (Union Creek) - Phosphorus (Total) TP TMDL in this document Yes

EAST FORK ASHBY CREEK, Nitrate/Nitrite (Nitrite + . .

headwaters to mouth (Ashby MT76F006_050 Nitrate as N) Not impaired based on updated assessment Yes

Creek) Phosphorus (Total) Not impaired based on updated assessment Yes

EL_K CREEK, headwaters to MT76F006_031 Nitrogen (Nitrate) Nitrate TMDL !n this document Yes

Stinkwater Creek Phosphorus (Total) TP TMDL in this document No

UNION CREEK, heac':lwaters to MT76E006 010 Nitrogen (Total) TN TMDL'm th'IS document No

mouth (Blackfoot River) - Phosphorus (Total) TP TMDL in this document Yes
N!trate/Nltnte (Nitrite + Addressed by TN TMDL in this document Yes
Nitrate as N)

WASHOE CREEK, headwaters MT76E006 090 Nitrogen (Total) TN TMDL in this document Yes

to mouth (Union Creek) - Phosphorus (Total) TP TMDL in this document Yes
Chlorophyll-a? Addressed by TP and TN TMDLs in this Ves

document

WEST FORK ASHBY CREEK,

headwaters to mouth (East MT76F006_020 Phosphorus (Total) TP TMDL in this document Yes

Fork Ashby Creek)

TAll waterbody segments within Montana’s Water Quality Integrated Report are indexed to the National Hydrography Dataset (NHD)

2lmpairment causes not in the “2012 Water Quality Integrated Report” were recently identified and will be included in the 2014 Integrated Report.

3Non-pollutant
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1.3 DOCUMENT LAYOUT

This document addresses all of the required components of a TMDL and includes an implementation
and monitoring strategy, as well as a strategy to address impairment causes other than nutrients (i.e.,
chlorophyll-a. 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 Lower Blackfoot Watershed 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 Lower Blackfoot watershed.

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

Sections 5.0 Nutrients 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 Other Identified Issues or Concerns:

Describes other problems that could potentially be contributing to water quality impairment and how
the TMDLs in this plan and the 2009 plan (Montana Department of Environmental Quality, Planning,
Prevention and Assistance Division, Water Quality Planning Bureau, 2009) might address some of these
concerns. This section also provides recommendations for combating these problems.

Section 7.0 Restoration Objectives and Implementation Plan:
Discusses water quality restoration objectives and presents a framework for implementing a strategy to
meet the identified objectives and TMDLs.

Section 8.0 Monitoring for Effectiveness:
Describes a water quality monitoring plan for evaluating the long-term effectiveness of the “Lower
Blackfoot Nutrients TMDLs and Water Quality Improvement Plan”.

Section 9.0 Stakeholder and Public Participation:

Describes other agencies and stakeholder groups who were involved with the development of the plan
and the public participation process used to review the draft document. Addresses comments received
during the public review period.
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2.0 LOWER BLACKFOOT WATERSHED DESCRIPTION

This section includes a summary of the physical, ecological, and demographic profile of the Lower
Blackfoot watershed and is intended to provide background information to support total maximum daily
load (TMDL) development.

2.1 PHYSICAL CHARACTERISTICS

The following information describes the physical characteristics of the Lower Blackfoot TMDL Planning
Area (TPA).

2.1.1 Location

The Blackfoot River watershed lies in west central Montana, extending from approximately 30 miles
northwest of Helena to seven miles east of Missoula (Figure A-1). For TMDL planning purposes, the
Blackfoot Watershed was divided into four planning areas (from upstream to downstream): the
Blackfoot Headwaters, Nevada Creek, the Middle Blackfoot, and the Lower Blackfoot.

The Lower Blackfoot planning area covers approximately 377 square miles (241,052 acres) from
Blackfoot River’s confluence with Clearwater River to its mouth at the Clark Fork River near Bonner,
Montana. The drainage area of listed tributaries in the Lower Blackfoot planning area is given in Table 2-
1. Almost the entire Lower Blackfoot TPA resides in Missoula County, although a small southeast portion
falls within the jurisdictions of Granite and Powell Counties. The watershed is bounded to the south by
the Garnet Mountain Range and the Rattlesnake Creek drainage to the west.

Table 2-1. Drainage Area of Listed Tributaries in the Lower Blackfoot TPA

Streams Name Square Miles Acres
West Fork Ashby Creek 4.5 2,866
East Fork Ashby Creek 6.0 3,781
Camas Creek 21.6 13,829
Elk Creek (upper) 28 18,063
Union Creek 100.5 64,301
Washoe Creek 8.5 5,422
2.1.2 Topography

Elevations in the Lower Blackfoot Project Area range from approximately 3,280 feet above sea level at
the mouth of the Blackfoot River to 7,646 feet at the summit of Sheep Mountain. The landscape is
dominated by the broad Blackfoot River valley with steeper slopes along the drainage divide. The
Blackfoot River flows through a narrower canyon section upstream of Bonner. The Union Creek Valley is
referred to locally as the Potomac Valley and is a large, gently sloping tributary basin feeding into the
larger Blackfoot River Valley. Elevation is mapped on Figure A-2.

2.1.3 Geology

Exposed rocks in the planning area range in age from the Precambrian (1.5 billion years old) to the
Quaternary (15,000 years old) (Alt and Hyndman, 1986). The Precambrian shale, siltstone, quartzite, and
carbonate formations belong to a grouping of rocks called “Belt Series” rocks. Belt Series rocks formed
through the process of sediment deposition over 500 million years into a large inland sea called the Belt
Basin. These sedimentary deposits are remarkably consistent over large distances and are over 40,000
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feet thick locally. During the formation of the Rocky Mountains from 75 to 60 million years ago, Belt
rocks in the area of the Blackfoot watershed were uplifted, folded and thrust eastward over younger
sedimentary rocks. Granite intruded into the Belt rocks both before and after thrusting and resulted in
the formation of several mineral deposits. Large portions of the watershed were subsequently covered
with volcanic rocks during the middle Tertiary period (approximately 40 million years ago). Remnants of
these rocks are found primarily in the southern portion of the watershed as are sedimentary deposits
derived from these volcanic rocks. More recently, the Blackfoot River watershed area was subjected to
two major periods of glaciation, the Bull Lake glaciation about 70,000 years ago and the Pinedale
glaciation of 15,000 years ago. Glaciation strongly influences the current landscape as evidenced by
numerous moraines and associated hummocky topography, kettle lakes, and broad expanses of flat
glacial outwash.

The geology of the Lower Blackfoot planning area consists mostly of the metasedimentary rock
quartzite, which comprises nearly 60% of the watershed. Quaternary alluvium is the next most prevalent
and comprises 14% of the planning area. Six other rock types, including volcanic, glacial, sedimentary,
and intrusive formations cover the remaining 28 percent of the planning area (Table 2-2). Intrusive rocks
(monzonite and diorite) are located in the headwater portions of Elk Creek and Ashby Creek and easily
erode into sand sized particles. Phosphoria formations have a potential to impact background loading
rates of phosphorus, however the Montana Bureau of Mines and Geology map for the Missoula East 30’
x 60’ Quadrangle indicates no phosphoria formations exist in the TPA (Lonn et al., 2010). This controls
the natural substrate of these streams. Geologic units and rock types are mapped in Figures A-3 and A-4
based on a 1:500,000 scale geologic map of the state digitized by Raines and Johnson (1995).

Table 2-2. Geology of the Lower Blackfoot TPA

Generalized Rock Type Acres Percentage of TPA
Quartzite (metamorphic) 138,820 57.5%
Alluvium 33,516 13.9%
Carbonate (sedimentary) 23,427 9.7%
Mixed clastic (sedimentary) 21,189 8.8%
Quartz monzonite (intrusive igneous) 13,778 5.7%
Glacial drift 8,666 3.6%
Volcanic 1,031 0.4%
Diorite (intrusive igneous) 1,005 0.4%

2.1.4 Soil

The U.S. General Soil Map developed by the National Cooperative Soil Survey and based on the
STATSGO2 dataset was used to evaluate soil properties in the Lower Blackfoot planning area. The
STATSGO?2 dataset is intended for watershed or larger-scale mapping and provides information on
chemical and physical properties of soils. Soil analysis requiring more detail than this watershed
characterization should consult the Natural Resource Conservation Service’s (NRCS) Soil Survey
Geographic (SSURGO) dataset. Figure A-5 depicts coverage of the four soil orders that exist within the
project area. Soil orders, the broadest level of soil taxonomy, combine soils into units with similar
attributes. Soils of the same order typically share properties because they were formed under similar
scenarios. Investigating the distribution of soil orders in the project area can help better explain soil
behavior and potential effects to water quality.

Inceptisols cover 80% of the TPA and are known for having only a slight degree of weathering and soil
development. This is because they are considered geologically young, having only been exposed after
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the most recent glaciation. Less common, at 12% of the total planning area, are alfisols. These are
moderately leached yet productive soils that can be susceptible to erosion if their surface litter is
removed (Brady and Weil, 2002). The alfisol soil units in the Garnet Mountains are composed of less clay
than those in the center of the TPA at lower elevations because the colder-mountainous environment
leads to less leaching and slower soil formation. Mollisols are considered agriculturally productive soils
and typically form under grasslands with humus-rich surface horizons; mollisol coverage closely follows
the cultivated crops and pasture land uses shown on Figure A-16. Entisols are the least developed soils
and can be found in the Blackfoot River valley near the Clark Fork River confluence in alluvium
dominated geology.

A soil’s susceptibility to erosion is a property especially relevant to TMDLs when reviewing upland
loading sources. Erodibility is mapped in Figure A-6 using the K-factor from the Universal Soil Loss
Equation (USLE) (Wischmeier and Smith, 1978). The K-factor is an inherent property of the soil that is
independent of rainfall, slope, vegetation cover and management differences. Values range from 0 to 1,
with a greater value corresponding to a greater potential for erosion. Soil erodibility is assigned to the
following ranges: low (0.0-0.2), moderate-low (0.21-0.30) and moderate-high (0.31-0.40). Values of > 0.4
are considered highly susceptible to erosion, although no soils in the TPA fall within this range. The
majority of the project area has low susceptibility soils (87%). The next rating, moderate-low
susceptibility, nearly covers the remaining area (12%). The most erosion-susceptible soils in the
watershed have a K-factor of 0.32 which classifies as moderate-high. These soils are found near the
mouth of the Blackfoot River in alluvium under the entisol soil order but make up less than 1% of the
total planning area.

Slope is another soil property that affects erosion and thus warrants consideration during the TMDL
process. Figure A-7 shows slopes calculated from the 30-meter National Elevation Dataset. Slopes in the
planning area vary from 0° in the flat valley bottoms to over 85° in the steepest mountains and ravines.

2.1.5 Surface Water

The geographic scope of this document is the southwest portion of the Blackfoot River watershed (HUC
1702030). Precipitation falling on the north aspect of the Garnet Mountain Range and south aspect of
the Rattlesnake Mountain Range joins the mainstem Blackfoot River within the planning area. The
Blackfoot River entering the TPA carries water from as far away as Lincoln, MT and the Seeley-Swan
Valley. The sole pour point of the basin is where the Blackfoot flows into the Clark Fork River. As such,
the TPA is part of the larger Columbia River Basin which eventually flows into the Pacific Ocean. No
stream sections in the planning area have been given National Wild and Scenic River status or associated
protections.

The streams of the Lower Blackfoot planning area typically originate in terrain that exceeds 5,500 feet in
elevation. In their headwaters areas, most streams flow through steep, narrow valley bottoms that are
laterally confined and support narrow riparian corridors (A/B channel types, (Rosgen, 1996)).

Both Elk Creek and Union Creek, two major tributaries to the Blackfoot River, flow through broad alluvial
valleys prior to descending to the entrenched Blackfoot River corridor. These valleys include an area
near Ninemile Prairie (Elk Creek) and the Potomac Valley (Union Creek). Both of these valleys were
inundated by Glacial Lake Missoula, one of the largest lakes ever impounded behind an ice dam (Alt,
2001). The Glacial Lake Missoula ice dam formed when glaciers of the most recent ice age reached their
maximum southerly extent around 15,000 years ago. The ice dam failed several dozen times, and each
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time, catastrophic flooding occurred in eastern Washington through the Columbia River corridor. Age
dates of ash contained within flood deposits demonstrate that the last flooding occurred approximately
13,000 years ago (Alt, 2001). Glacial Lake Missoula flooded all of the mountain valleys of the Clark Fork
drainage, including the Blackfoot River valley above Clearwater Junction. Lake deposits extend into the
Middle Blackfoot and Nevada Creek TMDL planning areas, and up the Clark Fork River as far as
Drummond (Alt, 2001).

Within the Lower Blackfoot planning area, the mainstem Blackfoot River is entrenched within a well-
defined river valley with a moderate slope and steep valley walls. The valley wall geology is mostly
Precambrian Belt Series rocks. Due to the low erodability of these rocks, the tributary streams that enter
the lower Blackfoot River (Belmont Creek, Union Creek, and Elk Creek) all have steep reaches at their
mouths where they abruptly enter the Blackfoot River stream corridor. These reaches tend to be stable,
coarse grained, moderately confined channels characterized by step-pool habitat.

The USGS has established six gaging stations and water quality sites in the TPA; Figure A-8 indicates
which sites are actively recording continuous data and which have been retired. Information on all
stations is listed in Table 2-3. The only active gage is located six miles upstream from the town of
Bonner. Discharge was measured sporadically from 1898 to 1905. Since 1940, when collection became
regular, the largest discharge ever recorded was 19,200 cfs on June 10, 1964. The average peak flow
over the 81 years with recorded data is 9,107 cfs.

Table 2-3. USGS Stations in the Lower Blackfoot TPA

Site Name Site Number Period of Record
Blackfoot River at Clearwater MT 12339000 1921-1970
Clearwater River at Clearwater MT 12339500 1921-2005
Blackfoot River near Potomac MT 12339800 1956-1975
West Twin Creek near Bonner MT 12339900 1959-1991
Blackfoot River near Bonner MT 12340000 1898-2012 (active)
Blackfoot River at Milltown, MT 465224113525501 2005

Data from the Blackfoot River near Bonner indicate flows most often peak during May and reach a
minimum in January. This pattern is typical of snowmelt dominated systems in Montana. The average
monthly discharge for this site is displayed in Figure 2-1.
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Figure 2-1. Average Monthly Discharge at USGS Site #12340000 (1898-2012)

2.1.6 Groundwater

The groundwater surrounding the town of Milltown has been extensively studied for arsenic
contamination caused by the Milltown Dam’s collection of mine wastes originating upstream in the Clark
Fork River (Berthelote and Woessner, 2009; Moore and Woessnerr, 2003). The aquifer at the mouth of
the Blackfoot River is situated in 8-55 meters of Quaternary alluvium and is an extension of the larger
sole source Missoula Valley aquifer west of Hellgate Canyon. In the 1980s samples from domestic wells
in Milltown first identified a problem: an arsenic plume with concentrations ranging from 220 to 510
ug/l, much greater than the human health standard of 10 ug/l (Moore and Woessnerr, 2003). Concern
for the health of Milltown residents was the impetus for removing Milltown Dam and other related
superfund work discussed in Section 2.3.5.

The Montana Bureau of Mines and Geology’s Ground Water Information Center (GWIC) database has
recorded 508 groundwater wells throughout the Lower Blackfoot TPA. The Lower Blackfoot Valley and
the Potomac Valley along Highway 200 have the highest concentrations of groundwater wells. The
locations of these wells are displayed in Figure A-9 with the 11 wells noted that have water quality
information available in GWIC. Wells range in depth from 10-820 feet and water is found anywhere
between 1.1 and 400 feet below the ground surface.

2.1.7 Climate

Average annual precipitation isolines for the time period 1981-2010 are mapped on Figure A-10 using
data provided by Oregon State University’s Parameter-Elevation Regressions on Independent Slopes
Model (PRISM). PRISM uses point measurements of climate data and a digital elevation model to
extrapolate climatic conditions across the landscape. Precipitation in the Lower Blackfoot varies from 15
inches a year in the Potomac Valley up to 59 inches in the headwaters region of Belmont Creek.
Precipitation trends follow elevation with most moisture falling in the mountains and the quantity
gradually decreasing downhill. The mean annual precipitation over the whole TPA is 37 inches.

Five weather stations (Table 2-4) have collected continuous climate data in the planning area recently.
These stations are plotted in Figure A-10 and symbolized according their associated monitoring
network. Remote automatic weather stations or RAWS, is a multi-agency collaboration that focuses on
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conditions related to wildland fires. SNOTEL, short for snowpack telemetry, is an automated system of
snowpack and related climate sensors used to develop water supply forecasts and operated by the
(NRCS). The National Oceanic and Atmospheric Administration (NOAA) manages another climate station
and finally, the Montana Department of Transportation (MDT) collects weather data for road conditions
at one additional site in the TPA. Data collected at each station varies depending upon which network it
belongs to.

Table 2-4. Weather Stations in the Lower Blackfoot Planning Area

Location Network Elevation (ft) Period of Record
Potomac NOAA 3,635 1964 - present
Greenough MDT 3,799 1998 - present
Stinkwater Creek RAWS 5,443 1998 - present
Lubrecht Flume SNOTEL 4,680 1978 - present
N Fk Elk Creek SNOTEL 6,250 1978 - present

In an attempt to show the range of observations, average monthly climate statistics are presented in
Tables 2-5 and 2-6 for the two stations with the greatest variation in elevation, since elevation is one of
the most influential factors of climate. Table 2-5 summarizes the North Fork Elk Creek SNOTEL station.
Data at this site from 1989 through 2012 indicate maximum temperatures in the low-70s most often
occur in July and temperatures reach a minimum in the three month period from December to February.
While slightly more extreme, this same general temperature pattern holds true for the weather station
in the town of Potomac as shown in Table 2-6. The lower elevation Potomac site receives much less
annual precipitation (14.6 vs. 26.4 inches). Records dating back to 1964 indicate snowfall has been
observed in Potomac every month of the year besides June, July and August.

Table 2-5. Average Monthly Climate Statistics at the N Fk Elk Creek SNOTEL (1989-2012)

Jan Feb Mar | Apr May | Jun Jul Aug | Sep Oct Nov | Dec
Min Temp (°F) 16 16 20 26 33 39 46 46 39 30 21 15
Max Temp (°F) 28 30 37 45 54 62 73 71 61 46 33 27
Total Precip (in) 2.5 1.9 2.4 2.7 3.2 3.3 0.9 1.3 1.3 1.8 2.6 2.5

Table 2-6. Average Monthly Climate Statistics at the Potomac Weather Station (1964-2010)

Jan Feb Mar | Apr May | Jun Jul Aug | Sep Oct Nov | Dec
Min Temp (°F) 9 12 19 25 32 39 41 39 32 25 18 9
Mean Temp (°F) 20 25 33 41 49 56 62 61 52 41 29 19
Max Temp (°F) 31 38 46 56 66 73 83 83 72 58 40 30
Total Precip (in) 1.4 1.0 0.8 1.0 1.7 1.9 0.9 1.0 1.1 1.1 1.4 1.5
Snowfall (in) 15.8 8.5 6.0 1.6 0.2 0.0 0.0 0.0 0.1 0.6 7.6 14.8
Snowdepth (in) 136 | 114 6.7 0.8 0.2 0.0 0.0 0.0 0.0 0.6 4.9 10.8

A third SNOTEL site, also shown on Figure A-10, lies five miles northwest of the planning area in the
Rattlesnake National Recreation Area. At an elevation of 7,400 feet, the Stuart Peak SNOTEL is over
1,000 feet higher than any of the five stations previously discussed and could be used to better
approximate the climate in the northwest section of the TPA. This station been recording data since
1994 and receives on average 47 inches of precipitation a year.
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2.2 ECOLOGICAL CHARACTERISTICS

The following information describes the ecological characteristics of the Lower Blackfoot TPA.

2.2.1 Ecoregion

Ecoregions denote areas where the type, quality and quantity of environmental resources are similar.
The classification incorporates a wide array of disciplines including geology, physiography, vegetation,
climate, soils, land use, wildlife and hydrology. Ecoregions are organized into four hierarchical levels.
Level | is the coarsest, dividing North American into 15 regions; level IV is the most refined, dividing
Montana into 76 regions. Table 2-7 contains information on the distribution of level Ill and IV ecoregions
in the Lower Blackfoot TPA.

Table 2-7. Ecoregion Distribution in the Lower Blackfoot Planning Area

Level Il Ecoregion Level IV Ecoregion Acres Square Miles | % Total
Rattlesnake-BI'ackfoot-Sogth Swan-Northern 208,440 3757 86.3%
Garnet-Sapphire Mountains
Middle Rockies Southern Garnet Sedimentary-Volcanic Mountains 22,618 35.3 9.4%
Foothill Potholes 10,194 15.9 4.2%
Dfeer Lodge-Philipsburg-Avon Grassy Intermontane 263 04 0.1%
Hills and Valleys

Figure A-11 displays the spatial extent of level IV ecoregions. The entire TPA falls within the Middle
Rockies level Il ecoregion and over 85% is classified as the Rattlesnake-Blackfoot-South Swan-Northern
Garnet-Sapphire Mountains level IV ecoregion. This area is characterized as drier than ecoregions to the
northwest and west but wetter than those east of the Continental Divide. The land is forested with
climax vegetation listed as subalpine fir, Douglas-fir and ponderosa pine and underlain by a
heterogeneous mixture of Precambrian Belt formations and Tertiary-Cretaceous igneous rocks. The
Southern Garnet Sedimentary-Volcanic Mountains level IV ecoregion is mapped in the headwaters of
Ashby, Union and Elk Creek and has similar vegetation communities as the above mentioned ecoregion
although carbonate-rich sedimentary formations are more common which affects the soils, water
quality and aquatic biota. The Foothill Potholes level IV ecoregion covers 4% of the TPA and is
concentrated around the town of Greenough. This ecoregion is more prevalent in the Upper Blackfoot
watershed and is a product of glaciation. The landscape in the Foothill Potholes unit is dominated by
hills, hummocky moraines, outwash plains, terraces and fans that contain an abundant amount of
depressional wetlands and pothole lakes providing a rich diversity of wildlife habitat.

2.2.2 Aquatic Life

There are two native fish species of concern in the Lower Blackfoot planning area: bull trout and
westslope cutthroat trout. Distributions of these species are displayed in Figure A-12 based on data
provided by Montana Fish, Wildlife and Parks (FWP) from 2010.

Bull trout have been listed under the federal Endangered Species Act as threatened by extinction since
1998 due to habitat loss and degradation, introduction of non-native fish, fragmentation from dams and
other barriers and historical overharvesting. The species is acutely sensitive to environmental
degradation and spawn only in cobble/boulder substrate with sufficient groundwater upwelling to
aerate eggs and low levels of silt to prevent smothering (Montana Department of Fish, Wildlife and
Parks, 2012). Additionally, bull trout often migrate great distances to spawn and the upstream journeys
of many fish have been cut short by irrigation structures, dams and similar instream obstructions. In
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1998 Montana Fish Wildlife and Parks estimated the Milltown Dam, then located at the confluence of
the Blackfoot and Clark Fork Rivers, stopped roughly 200,000 fish a year attempting to migrate
upstream, including an unknown number of bull trout (Dickson, 2003). The Milltown Dam was removed
in 2008 (see Section 2.3.5) however many smaller obstacles still exist throughout the watershed. The
reservoir behind the dam also provided prime habitat for introduced northern pike which are well
known to consume other fish. Westslope cutthroat trout have been given a less severe prognosis of
species health than bull trout. The state of Montana places Westslope cutthroats under the category
“species of concern.” The rationale for this designation is declining populations caused by similar
reasons as those harming bull trout. Both of these native fish species are further threatened by their
ability to hybridize with introduced trout. Yellowstone cutthroat trout are another Montana fish species
of concern present in the planning area, although they are not native to the Lower Blackfoot drainage.

Since 1990, the Big Blackfoot Chapter of Trout Unlimited; Montana Fish, Wildlife and Parks; the U.S. Fish
and Wildlife Service; the Blackfoot Challenge and many other cooperators have engaged in an aggressive
native fish recovery effort in the Blackfoot watershed. Over 200 fisheries related restoration projects
have been completed on 41 tributaries as part of this effort that continues today. Native species
restoration efforts focus on adopting protective regulations, screening irrigation ditches, protecting
critical spawning habitat, altering riparian management practices, removing seasonal migration barriers,
instream habitat restoration, increasing instream flows and enlisting landowners in perpetual
conservation easements. Monitoring restored stream reaches indicate increases in population density
and spawning redds, (Pierce and Podner, 2000; Pierce, 2002). Increased bull trout and westslope
cutthroat trout densities at lower Blackfoot River sampling locations (Johnsrud and Scotty Brown
Sections) suggest tributary restoration efforts in the lower portions of the watershed are improving
native mainstem populations. While these efforts have been successful, issues such as extended
drought, the emergence of whirling disease, and habitat degradation continue to threaten the health of
Blackfoot fisheries and aquatic life.

2.2.3 Terrestrial Life

The Lower Blackfoot TPA also encompasses the range of several terrestrial species of concern. Two
mammals have been listed as federally threatened under the Endangered Species Act: grizzly bears since
1975 and Canada lynx in 2000. The US Fish and Wildlife Service (USFWS) also identify the wolverine,
whitebark pine and yellow-billed cuckoo as candidate species for protection under the Endangered
Species Act (U.S. Department of Interior, Fish and Wildlife Service, 2012).

2.2.4 Fires

Fire is a natural part of the Lower Blackfoot ecosystem and many species have evolved to exist with the
disturbance. For example, lodgepole pine developed serotinous cones that require heat from fires to
open and disperse their seeds. It is well documented that fire suppression during the first half of the 20"
century altered the natural fire regime in the western United States (National Wildfire Coordinating
Group, 2012). Fire perimeters in the project area from 1889-2011 are shown in Figure A-13, however
the impacts of fire suppression cannot be clearly distinguished at his scale. The trend in acreage burned
over the last century is displayed in Figure 2-2. Since 2000, 19,780 acres or 8% of the total project area
burned. The largest fire on record was the 2003 Mineral-Primm Fire that burned in the West Fork Gold
Creek drainage. The most recent wildlife occurred in 2011 when the West Riverside fire burned 3,045
acres on the hillslope north of Bonner, MT.
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Figure 2-2. Estimated Acreage Burned in the Lower Blackfoot TPA Per Decade

2.3 CULTURAL CHARACTERISTICS

The following information describes the cultural characteristics of the Lower Blackfoot TPA.

2.3.1 Population

The Lower Blackfoot planning area is mostly rural with populations concentrated in the Potomac Valley,
near the mouth of Elk Creek and near the mouth of the Blackfoot River. Using densities of 2010 census
blocks, an estimated 1,950 people live in the TPA. There are no cities or incorporated places within the
project area. Milltown, Bonner, Potomac and Greenough are all designated as “other places” by the US
Census Bureau. The most populous of these four towns is Bonner, which had a population of 1,663 in
2010. The nearest regional population center is Missoula (population 66,800) located only five miles east
of Milltown. The population density of the planning area is mapped on Figure A-14.

2.3.2 Transportation Networks

Montana Highway 200 is the chief transportation route in the Lower Blackfoot TPA. It bisects the
planning area east to west connecting Milltown and Interstate 90 to cities outside the TPA such as
Ovando and Lincoln to the northeast. Clearwater Junction is a significant intersection of Montana
Highway 200 and Highway 83. The latter connects the Town of Seeley Lake and the Swan Valley to
Missoula. An extensive network of unpaved roads in various stages of maintenance crisscrosses the TPA;
many were built to access timber stands.

An abandoned railroad line runs along the length of the Blackfoot River for its entire reach within the
TPA. The line was previously used by the Chicago, Milwaukee, St. Paul and Pacific Railroad Company. A
private, unpaved airport is located along Camas Creek.

2.3.3 Land Ownership

The largest landholder in the Lower Blackfoot TPA is the Plum Creek Timber Company. In 2008, the
Nature Conservancy and the Trust for Public Land entered into an agreement with Plum Creek to
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purchase over 310,000 acres of land in western Montana. Known as the Montana Legacy Project, the
intent of the purchase was to preserve wildlife habitat and water resources, sustain the economy of
local communities and prevent large tracts of land from being sold and fragmented into smaller, private
ownership which would have restricted recreational access and increased ad hoc development. The
second phase of this project is currently ongoing and involves transferring possession of the land to
public ownership. Approximately 39,000 acres of the Lower Blackfoot TPA falls within the Montana
Legacy Project boundaries and as of December 2012, 4,000 acres have been transferred to the US Forest
Service and 30,000 acres have been transferred to the state of Montana. This significant land sale
reduced Plum Creek’s holdings in the TPA from 45% of the total area in 2008 to 26% in 2012.

Ownership boundaries are shown in Figure A-15 and detailed in Table 2-8. Public land ownership
information was provided by the Montana Natural Heritage Program ( 2011) and the extent of private
timber lands was identified using the 2009 Montana Cadastral. Ownership is closely split between public
(53%) and private (47%). Montana State Trust lands were greatly expanded as a result of the Montana
Legacy Project and now comprise 19% of the TPA. The state government, specifically the Montana
University System, also owns and operates the Lubrecht Experiment Forest near Greenough as an
educational research area. The Bureau of Land Management is the fourth largest landholder, owning
12,000 acres in the center of the planning area adjacent to the Blackfoot River and additional acreage in
the Garnet Mountains. The Lolo National Forest extends into the northeast corner of the TPA accounting
for 10% of the total area. Lastly, Montana Fish, Wildlife and Parks manages five fishing and stream
access sites along the Blackfoot River totaling 171 acres.

Table 2-8. Land Ownership in the Lower Blackfoot Planning Area

Owner Acres Square Miles Percentage of TPA
Private Timber Lands 63,970 100 26.5%
Other Private 49,770 78 20.6%
Montana State Trust Lands 45,216 71 18.8%
Bureau of Land Management 26,659 42 11.1%
US Forest Service 24,159 38 10.0%
Montana University System 20,282 32 8.4%
The Nature Conservancy 10,826 17 4.5%
Montana Fish, Wildlife and Parks 171 0 0.1%

2.3.4 Land Cover and Use

Land cover within the planning area is dominated by evergreen forests as indicated in Table 2-9.
Subalpine fir, Douglas-fir and ponderosa pine are the climax vegetation species in these forests. The
second most common land cover is shrub/scrub. These two categories account for over 87% of the total
area. The shrub/scrub land cover class is marked by vegetation less than five meters high including true
shrubs, early successional trees or trees stunted by environmental conditions. The third most
widespread land cover, accounting for roughly 8% of the landscape, is herbaceous. Herbaceous land
cover is characterized by natural or semi-natural plants that die down at the end of each growing
season. These areas are not intensively managed or tilled but can be used for grazing purposes. More
intense agriculture occurs on only 3% of the TPA under the cultivated crops and hay/pasture land cover
classes. Agriculture is concentrated in the Potomoc Valley and the Blackfoot River Valley surrounding
Greenough. The other nine land cover categories are rare and each account for less than 1% of the TPA.
Developed areas are clustered around the towns of Milltown, Bonner and Greenough but overall, the
planning area is largely rural and undeveloped. Land cover is mapped on Figure A-16 using the most
recent National Land Cover Database (NLCD) (Homer et al., 2007).
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Table 2-9. Land Cover Distribution in the Lower Blackfoot Planning Area.

Land Cover Acres Square Miles Percentage of TPA
Evergreen Forest 174,578 272.8 72.2%
Shrub/Scrub 35,779 55.9 14.8%
Herbaceous 18,638 29.1 7.7%
Cultivated Crops 4,735 7.4 2.0%
Hay/Pasture 2,769 43 1.1%
Developed, Open Space 1,618 2.5 0.7%
Woody Wetlands 1,007 1.6 0.4%
Developed, Low Intensity 803 13 0.3%
Mixed Forest 767 1.2 0.3%
Open Water 402 0.6 0.2%
Deciduous Forest 366 0.6 0.2%
Barren Land 198 0.3 0.1%
Developed, Medium Intensity 108 0.2 0.04%
Developed, High Intensity 6 0.0 0.002%

The slopes of many stream valleys in the upper watersheds were historically logged. In some areas, such
as on Keno Creek, the valley bottom riparian areas were harvested for timber as well. Some mining has
occurred in these headwaters areas, such as on Union Creek and Day Gulch. Mining in Day Gulch
resulted in extensive re-grading of the valley bottom. As streams flow into lower gradient lowland areas,
several traverse broad alluvial valleys prior to entering the mainstem Blackfoot River. On several
streams, the transitional areas at the upstream ends of these valleys are extensively placer mined. Elk
Creek has a rich history of placer mining near the Yreka mining camp. Currently in this area, the channel
flows through a heavily placer mined valley bottom with dredge ponds and tailings piles that confine the
channel. Some restoration has occurred in this area to mitigate the impacts of placer mining (Montana
Department of Environmental Quality, Planning, Prevention and Assistance Division, Water Quality
Planning Bureau, 2009).

The broad alluvial valleys of Elk Creek and Union Creek exhibit significant impacts from recent
agricultural land uses. Stream corridor grazing is common, and the channels are commonly entrenched
and/or overwidened due to bank trampling or channel straightening efforts. In the Potomac Valley,
recent residential development with stream corridor grazing on relatively small land parcels has further
affected stream geomorphology. Woody riparian vegetation density in these valleys tends to be low,
and bank stability is variable (Montana Department of Environmental Quality, Planning, Prevention and
Assistance Division, Water Quality Planning Bureau, 2009).

2.3.5 Milltown Dam

Following decades of environmental degradation resulting from mining, milling, and smelting in the
upper Clark Fork River watershed, the U.S. Environmental Protection Agency (EPA) designated the river
from Warm Springs Creek to the Milltown Dam as a federal superfund site in 1992. Due to its size and
complexity, the site was divided into several operational units (OUs). Of one of these OUs is the
Milltown Reservoir Sediments OU (see Figure 2-3).

The Milltown Dam was built in 1907, just below the confluence of the Blackfoot and Clark Fork Rivers to
provide hydroelectric power to local timber mills. Over that time, approximately 6.6 million cubic yards
of contaminated sediment had been transported downstream from Butte in the Clark Fork River and
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accumulated behind the dam (EPA, 2011). Arsenic had polluted local drinking water aquifers and other
metals threatened aquatic life communities. After years of planning and research, EPA and the Montana
Department of Environmental Quality (DEQ) in combination with numerous other crucial stakeholders
decided to remove the dam, create a temporary bypass channel for the Clark Fork River and draw down
the reservoir so that toxic sediments, the contamination source, could be removed and transported to a
permanent offsite repository. On March 28, 2008 the Milltown Dam was breached and the work
excavating and removing sediments continued for the next two years.

The removal of Milltown Dam dropped the stage of the Blackfoot River at its mouth, reduced sediment
deposition that used to occur in the slow moving waters of the reservoir and allowed the river to flow
unimpeded into the Clark Fork River. The state of Montana is currently designing a park at the two
rivers’ confluence and monitoring the arsenic groundwater plume remains a priority.

Milltown )
Reservoir
Operable Unit ——

e Clark Fork
Dyperabée Unii

.-/I 15 UBEE CADNG STATION

Figure 2-3. Image Depicting the Milltown Reservoir Operable Unit and Arsenic Plume (U.S.
Environmental Protection Agency, 2004)

2.3.6 Permitted Point Sources

According to EPA’s Enforcement and Compliance History Online (ECHO) database, there are two point
sources permitted under the Montana Pollution Discharge Elimination System (MPDES) within the Lower
Blackfoot planning area. One is located on the old Stimson Lumber Company millsite, which closed
operations in 2008. The Stimson Lumber Company previously had a permit to discharge water from a
cooling pond into the Blackfoot River, which expired in 2011. During transfer of ownership, soils under
the cooling pond and nearby buildings were discovered to contain extremely high levels of toxic
polychlorinated biphenyls (PCBs) (Associated Press, 2012; Chaney, 2011). Stimson Lumber Company and
DEQ worked cooperatively to place contaminated sediment into an on-site repository and continue to
monitor the situation with additional well tests (Montana Department of Environmental Quality, 2012b).
At this time, PCBs do not appear to be threatening the Blackfoot River. The new owners of the millsite,
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Bonner Property Development LLC, hold MPDES permit MT0000205 for sewerage systems and continue
to lease the industrial site to numerous smaller business operations.

The second permitted point source is a suction dredge mining operation (permit MTG370281) located
on the 303(d) listed segment of Elk Creek, however information from the ECHO database lists this permit
as inactive. The locations of these two MPDES permits are shown on Figure A-8. No concentrated animal
feeding operations (CAFOs) are reported within the TPA.

2.3.7 Wastewater

There are no sewered areas within the Lower Blackfoot planning area; wastewater treatment is
provided by on-site septic tanks and drainfields. The City of Missoula sanitary sewer system extends
nearly to Bonner but ends at the Canyon River Golf Club subdivision just north of the Interstate 90-Clark
Fork River Bridge. Roughly 780 septic systems are estimated in the project area —a number based on the
assumption of one septic tank for each 2.5 persons using 2010 census block data. Because most of the
project area is uninhabited, septic system densities are much lower than other parts of the state.
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3.0 MONTANA WATER QUALITY STANDARDS

The federal Clean Water Act provides for the restoration and maintenance of the chemical, physical, and
biological integrity of the nation's surface waters so that they support all designated uses. Water quality
standards are used to determine impairment, establish water quality targets, and to formulate the total
maximum daily loads (TMDL) and allocations.

Montana’s water quality standards include four main parts:
1. Stream classifications and designated uses
2. Numeric and narrative water quality criteria designed to protect designated uses
3. Nondegradation provisions for existing high-quality waters
4. Prohibitions of practices that degrade water quality

Those components that apply to this document are reviewed briefly below. More detailed descriptions
of Montana’s water quality standards that apply to the Lower Blackfoot TMDL Planning Area (TPA) can
be found in Appendix C.

3.1 LOWER BLACKFOOT TPA STREAM CLASSIFICATIONS AND DESIGNATED
BENEFICIAL USES

Waterbodies are classified based on their designated uses. All Montana waters are classified for multiple
uses. All streams and lakes within the Lower Blackfoot watershed are classified as B-1, which specifies
that the water must be maintained suitable to support all of the following uses (Administrative Rules of
Montana (ARM) (17.30.623(1)):

e Drinking culinary, and food processing purposes, after conventional treatment

e Bathing, swimming and recreation

e Growth and propagation of salmonid fishes and associated aquatic life, waterfowl and

furbearers
e Agriculture and industrial water supply

While some of the waterbodies might not actually be used for a designated use (e.g., drinking water
supply), their water quality still must be maintained suitable for that designated use. More detailed
descriptions of Montana’s surface water classifications and designated uses are provided in Appendix C.
DEQ’s water quality assessment method for nutrients is designed to evaluate the most sensitive use for
that pollutant group, thus ensuring protection of all designated uses (Suplee and Sada de Suplee, 2011).
For streams in Western Montana, the most sensitive uses assessed for nutrients are aquatic life and
primary contact recreation. DEQ determined that five waterbody segments in the Lower Blackfoot TMDL
Planning Area (TPA) do not meet the nutrients water quality standards (Table 3-1).

Table 3-1. List of Nutrients Impaired Waterbodies and their Impaired Uses in the Lower Blackfoot TPA
with Completed Nutrient TMDLs Contained in this Document

Waterbody & Location Description Waterbody ID TMDL Prepared Impaired Use(s)
Camas Cret'ek, 1 mile above mouth to MT76F006_060 Total Nitrogen, Total Aquatic Life, Prlmary
mouth (Union Creek) Phosphorus Contact Recreation
Elk Creek, headwaters to Stinkwater MT76F006_031 Nitrate, Total Aquatic Life, Prlmary
Creek Phosphorus Contact Recreation
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Table 3-1. List of Nutrients Impaired Waterbodies and their Impaired Uses in the Lower Blackfoot TPA
with Completed Nutrient TMDLs Contained in this Document

Waterbody & Location Description Waterbody ID TMDL Prepared Impaired Use(s)
Union CI'EEk', headwaters to mouth MT76F006_010 Total Nitrogen, Total Aquatic Life, Prlmary
(Blackfoot River) Phosphorus Contact Recreation
Wafhoe Creek, headwaters to mouth MT76F006_090 Total Nitrogen, Total Aquatic Life, Prlmary
(Union Creek) Phosphorus Contact Recreation

West Fork Ashby Creek, headwaters to
mouth (East Fork Ashby Creek)

Agquatic Life, Primary

MT76F006_020 | Total Phosphorus .
Contact Recreation

3.2 WATER QUALITY STANDARDS

In addition to the use classifications described above, Montana’s water quality standards include
numeric and narrative criteria that protect the designated uses. Numeric criteria define the allowable
concentrations of specific pollutants so as not to impair designated uses.

Narrative standards are developed when there is insufficient information to develop specific numeric
standards and/or the natural variability makes it impractical to develop numeric standards. Narrative
standards describe the allowable or desired condition. This condition is often defined as an allowable
increase above “naturally occurring.” DEQ often uses the naturally occurring condition, called a
“reference condition,” to help determine whether or not narrative standards are being met (see
Appendix C). Although narrative standards currently apply to nutrients in the Lower Blackfoot TPA, DEQ
is pursuing numeric standards for nutrients (i.e., total nitrogen and total phosphorus) throughout the
state (see Appendix C).
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4.0 DEFINING TMDLS AND THEIR COMPONENTS

A total maximum daily load (TMDL) is a tool for implementing water quality standards and is based on
the relationship between pollutant sources and water quality conditions. More specifically, a TMDL is a
calculation of the maximum amount of a pollutant that a waterbody can receive from all sources and
still meet water quality standards.

Pollutant sources are generally defined as two categories: point sources and nonpoint sources. Point
sources are discernible, confined and discrete conveyances, such as pipes, ditches, wells, containers, or
concentrated animal feeding operations, from which pollutants are being, or may be, discharged. Some
sources such as return flows from irrigated agriculture are not included in this definition. All other
pollutant loading sources are considered nonpoint sources. Nonpoint sources are diffuse and are
typically associated with runoff, streambank erosion, most agricultural activities, atmospheric
deposition, and groundwater seepage. Natural background loading is a type of nonpoint source.

As part of TMDL development, the allowable load is divided among all significant contributing point and
nonpoint sources. For point sources, the allocated loads are called “wasteload allocations” (WLAs). For
nonpoint sources, the allocated loads are called “load allocations” (LAs).

A TMDL is expressed by the equation: TMDL = ZWLA + ZLA, where:

ZWHLA is the sum of the wasteload allocation(s) (point sources)
LA is the sum of the load allocation(s) (nonpoint sources)

TMDL development must include a margin of safety (MOS), which can be explicitly incorporated into the
above equation. Alternatively, the MOS can be implicit in the TMDL. A TMDL must also ensure that the
waterbody will be able to meet and maintain water quality standards for all applicable seasonal
variations (e.g., pollutant loading or use protection).

Development of each TMDL has four major components:
e Determining water quality targets
e Quantifying pollutant sources
e Establishing the total allowable pollutant load
e Allocating the total allowable pollutant loads to their sources

Although the way a TMDL is expressed can vary by pollutant, these four components are common to all
TMDLs. Each component is described in further detail in the following subsections.

Figure 4-1 illustrates 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.
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Figure 4-1. Schematic Example of TMDL Development

4.1 DEVELOPING WATER QUALITY TARGETS

TMDL water quality targets are a translation of the applicable numeric or narrative water quality
standard(s) for each pollutant. For pollutants with established numeric water quality standards, the
numeric value(s) are used as the TMDL targets. For pollutants with narrative water quality standard(s),
the targets provide a waterbody-specific interpretation of the narrative standard(s).

Water quality targets are typically developed for multiple parameters that link directly to the impaired
beneficial use(s) and applicable water quality standard(s). Therefore, the targets provide a benchmark
by which to evaluate attainment of water quality standards. Furthermore, comparing existing stream
conditions to target values allows for 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. Because the effects of pollutants on water quality can vary
throughout the year, assessing pollutant sources must include an evaluation of the seasonal variability
of the pollutant loading. The source assessment helps to define the extent of the problem by linking the
pollutant load to specific sources in the watershed.

A pollutant load is usually quantified for each point source permitted under the Montana Pollutant
Discharge Elimination System (MPDES) program. Nonpoint sources are quantified by source categories
(e.g., agriculture) and/or by land uses (e.g., crop production or forestry). These source categories and
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land uses can be divided further by ownership, such as federal, state, or private. Alternatively, most, or
all, pollutant sources in a sub-watershed or source area can be combined for quantification purposes.

Because all potentially significant sources of the water quality problems must be evaluated, source
assessments are conducted on a watershed scale. The source quantification approach may produce
reasonably accurate estimates or gross allotments, depending on the data available and the techniques
used for predicting the loading (40 CFR 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 time
period necessary to comply with the applicable water quality standard(s). Although “TMDL” implies
“daily load,” determining a daily loading 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 during a time period that is appropriate for
applying the water quality standard(s) and which is consistent with established approaches to properly
characterize, quantify, and manage pollutant sources in a given watershed. For example, sediment
TMDLs may be expressed as an allowable annual load.

If a stream is impaired by a pollutant for which numeric water quality criteria exist, the TMDL, or
allowable load, is typically calculated as a function of streamflow and the numeric criteria. This same
approach can be applied when a numeric target is developed to interpret a narrative standard.

Some narrative standards, such as those for sediment, often have a suite of targets. In many of these
situations it is difficult to link the desired target values to highly variable, and often episodic, instream
loading conditions. In such cases 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 federal Clean Water Act. Where this
occurs, TMDL implementation and the development of allocations will still be based on the preferred
time period, as noted above.

4.4 DETERMINING POLLUTANT ALLOCATIONS

Once the allowable load (the TMDL) is determined, that total must be divided among the contributing
sources. The allocations are often determined by quantifying feasible and achievable load reductions
through application of a variety of best management practices and other reasonable conservation
practices.

Under the current regulatory framework (40 CFR 130.2) for developing TMDLs, flexibility is allowed in
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
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current load), or as a surrogate measure (e.g., a percent increase in canopy density for temperature
TMDLs).

Figure 4-2 illustrates 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.

Existing Load TMDL Allocations

Reduction Reduction
Needed Needed

Nonpoint Source X

Natural Load

TMDL

(TMDL = sum LAs + sum WLAs) &
|

Nonpoint Source Y

Nonpoint Source X

Nonpoint Source Y

Point Source A

Point Source A

WLAs

Point Source B

Point Source B

LA = Load Allocation
WLA = Wasteload Allocation

Figure 4-2. Schematic Diagram of a TMDL and its Allocations

TMDLs must also incorporate a margin of safety. The margin of safety accounts for the uncertainty, or
any lack of knowledge, about the relationship between the pollutant loads and the quality of the
receiving waterbody. The margin of safety may be applied implicitly by using conservative assumptions
in the TMDL development process, or explicitly by setting aside a portion of the allowable loading (i.e., a
TMDL = WLA + LA + MOS) (U.S. Environmental Protection Agency, 1999). The margin of safety is a
required component to help ensure that water quality standards will be met when all allocations are
achieved. In Montana, TMDLs typically incorporate implicit margins of safety.
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4.5 IMPLEMENTING TMDL ALLOCATIONS

The Clean Water Act (CWA) and Montana state law (Section 75-5-703 of the Montana Water Quality
Act) require wasteload allocations to be incorporated into appropriate discharge permits, thereby
providing a regulatory mechanism to achieve load reductions from point sources. Nonpoint source
reductions linked to load allocations are not required by the CWA or Montana statute, and are primarily
implemented through voluntary measures. This document contains several key components to assist
stakeholders in implementing nonpoint source controls. Section 7.0 discusses a restoration and
implementation strategy by pollutant group and source category, and provides recommended best
management practices (BMPs) per source category (e.g., grazing, septic, etc.). Section 7.5 discusses
potential funding sources that stakeholders can use to implement BMPs for nonpoint sources. The
Watershed Protection Section at the Montana Department of Environmental Quality (DEQ)helps to
coordinate nonpoint source pollution prevention activities implementation throughout the state and
provides resources to stakeholders to assist in nonpoint source BMPs. Montana’s Nonpoint Source
Management Plan (available at
http://www.deg.mt.gov/wginfo/nonpoint/NonpointSourceProgram.mcpx) further discusses nonpoint
source implementation strategies at the state level.

DEQ uses an adaptive management approach to implementing TMDLs to ensure that water quality
standards are met over time (outlined in Section 8.1). This includes a monitoring strategy and an
implementation review that is required by Montana statute (see Section 8.2). TMDLs may be refined as
new data become available, land uses change, or as new sources are identified.

9/9/13 Final 4-5


http://www.deq.mt.gov/wqinfo/nonpoint/NonpointSourceProgram.mcpx

Lower Blackfoot Nutrients TMDLs and Water Quality Improvement Plan — Section 4.0

9/9/13 Final 4-6



Lower Blackfoot Nutrients TMDLs and Water Quality Improvement Plan — Section 5.0

5.0 NUTRIENTS TMDL COMPONENTS

This section focuses on nutrients (nitrogen and phosphorus forms) as a cause of water quality
impairment in the Lower Blackfoot Total Maximum Daily Load (TMDL) Planning Area (TPA). It describes
1) nutrient impairment of beneficial uses; 2) specific stream segments of concern; 3) currently available
data on nutrient impairment assessment in the watershed, including target development and a
comparison of existing water quality to targets; 4) quantification of nutrient sources based on recent
studies; and 5) identification and justification for nutrient TMDLs and TMDL allocations.

5.1 EFFECTS OF EXCESS NUTRIENTS ON BENEFICIAL USES

Nitrogen and phosphorus are natural background chemical elements required for the healthy and stable
functioning of aquatic ecosystems. Streams in particular are dynamic systems that depend on a balance
of nutrients, which is affected by nutrient additions, consumption by autotrophic organisms, cycling of
biologically fixed nitrogen and phosphorus into higher trophic levels, and cycling of organically fixed
nutrients into inorganic forms with biological decomposition. Additions from natural landscape erosion,
groundwater discharge, and instream biological decomposition maintain a balance between organic and
inorganic nutrient forms. Human influences may alter nutrient cycling pathways, causing damage to
biological stream function and water quality degradation.

Excess nitrogen in the form of dissolved ammonia (which is typically associated with human sources) can
be toxic to aquatic life. Elevated nitrates in drinking water can inhibit normal hemoglobin function in
infants. Besides the direct effects of excess nitrogen, elevated inputs of nitrogen and phosphorus from
human sources can accelerate aquatic algal growth to nuisance levels. Respiration and decomposition of
excessive algal biomass depletes dissolved oxygen, which can kill fish and other forms of aquatic life.
Nutrient concentrations in surface water can lead to blue-green algae blooms (Priscu, 1987), which can
produce toxins lethal to aquatic life, wildlife, livestock, and humans.

Aside from toxicity, nuisance algae can shift the macroinvertebrate community structure, which also
may affect fish that feed on macroinvertebrates (U.S. Environmental Protection Agency, 2010).
Additionally, changes in water clarity, fish community structure, and aesthetics can harm recreational
uses, such as fishing, swimming, and boating (Suplee et al., 2009). Nuisance algae can increase
treatment costs of drinking water or pose health risks if ingested in drinking water (World Health
Organization, 2003).

5.2 STREAM SEGMENTS OF CONCERN

There are seven waterbody segments In the Lower Blackfoot TPA that are present on the 2012 Montana
303(d) List for phosphorus and/or nitrogen impairments. These impairments occur on the Blackfoot
River, Camas Creek, East Fork Ashby Creek, Elk Creek, Union Creek, Washoe Creek, and West Fork Ashby
Creek (Table 5-1). Although the Blackfoot River and East Fork Ashby Creek are on the 2012 Montana
303(d) List, the Montana Department of Environmental Quality (DEQ) has concluded that they are no
longer impaired for nutrients. These changes in impairment status are the result of the assessment
process and will be updated on the 2014 Montana 303(d) List. There are 11 waterbody-pollutant
combinations that are addressed in this portion of the document (Table 5-1).
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Table 5-1. Waterbody Segments in the Lower Blackfoot TPA with Nutrient Probable Causes on the
2012 303(d) List and Probable Causes that are Addressed in this Section

Stream Segment

Waterbody ID

Nutrient Probable
Causes

Nutrient Probable
Causes that are

Addressed
BLACKFOOT RIVER, Belmont Creek to MT76F001_033 | Ammonia (Un-ionized) | None
mouth (Clark Fork)
. ——
EAST FORK ASHBY CREEK MT76F006_050 | Ntrate/Nitrite!, Total |\
Phosphorus
ELK CREEK, headwaters to Stinkwater MT76F006_031 | Nitrate Nitrate, Total

Creek

Phosphorus

WASHOE CREEK, headwaters to mouth
(Union Creek)

MT76F006_090

Nitrate/Nitrite', Total
Nitrogen, Total
Phosphorus,
Chlorophyll-a®

Nitrate, Total Nitrogen,
Total Phosphorus,
Chlorophyll-a®

WEST FORK ASHBY CREEK

MT76F006_020

Total Phosphorus

Total Phosphorus

CAMAS CREEK, 1 mile above mouth to

MT76F006_060

Total Phosphorus

Total Nitrogen, Total

mouth (Union Creek) Phosphorus

UNION CREEK, headwaters t th Total Nit Total
-, headwaters to mou MT76F006_010 | Total Phosphorus otal Nitrogen, fota

(Blackfoot River) Phosphorus

" Nitrate/Nitrite will be referred to as Nitrate throughout this document.
2 Non-pollutant; addressed via nutrient TMDLs

5.3 INFORMATION SOURCES AND WATER QUALITY ASSESSMENT METHODS

To assess nutrient conditions for TMDL development, DEQ compiled nutrient data and undertook
additional monitoring. The following data sources represent the primary information used to

characterize water quality.

1) DEQ TMDL Sampling: DEQ conducted water quality sampling from 2004 through 2012 to update
impairment determinations and assist with the development of nutrient TMDLs. Most of the
data was collected during 2009, 2011, and 2012 with fewer samples collected in 2004 and 2006.

All waterbody segments where sampled over a minimum of three years.

Sample locations were generally such that they provided a comprehensive upstream to downstream
view of nutrient levels (Figure 5-1). The location of sample collection also allowed for analysis of
potential source impacts (e.g., mine presence, changes in land use, septic influence). All data used in
TMDL development was collected during the growing season for the Middle Rockies Level Ill Ecoregion
(July 1 —September 30). Benthic algae samples were collected from 2009 through 2012. Each stream
segment had at least three samples collected. These samples were analyzed for chlorophyll-a
concentration and ash free dry mass (AFDM). AFDM is a measurement that captures both living and
dead algal biomass and is particularly helpful for streams where some or all of the algae are dead
(because chlorophyll-a measures only living algae). At least two macroinvertebrate samples were
collected from each stream between 2004 and 2011.

2) DEQ Assessment Files: These files contain information used to make the existing nutrient

impairment determinations.
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Growing season nutrient data used for impairment assessment purposes and TMDL development are
included in Appendix D. Other nutrient data from the watershed is publicly available through U.S.
Environmental Protection Agency’s (EPA) STORET and DEQ’s EQuIS water quality databases.

Legend

& Sampling Sites

— |mpaired Streams

Union Creek

Camas Creek

N West Fork Ashby Cre(ek-dﬁ

0 125 25 5 75 10
O e — s

Figure 5-1. Nutrient impaired streams in the Lower Blackfoot TPA for which TMDLs will be written and
associated sampling locations

Elk Creek

Washoe Cresk

Additional sources of information used to develop TMDL components (Section 4.0) include the
following:

e Streamflow data

e GIS data layers

e Qutside agency and university websites and documentation

e land-use information

The above information and water quality data are used to compare existing conditions to waterbody
restoration goals (targets), to assess nutrient pollutant sources, and to help determine TMDL allocations.
Field data sheets were reviewed to rule out irregularities in collection methods or sample QA/QC.
Laboratory methods and QA/QC criteria were also reviewed to ensure these values were accurate.
There was no indication that any results were anomalous.
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5.4 WATER QUALITY TARGETS

TMDL water quality targets are numeric indicator values used to evaluate whether water quality
standards have been met. These are discussed further in Section 4.0. This section presents nutrient
water quality targets and compares them with recently collected nutrient data in the Lower Blackfoot
TPA following DEQ’s assessment methodology (Suplee and Sada de Suplee, 2011). To be consistent with
DEQ’s assessment methodology, and because of improvements in analytical methods, only data from
the past 10 years are included in the review of existing data.

5.4.1 Nutrient Water Quality Standards

Montana‘s water quality standards for nutrients (nitrogen and phosphorous) are narrative and are
addressed via narrative criteria. Narrative criteria require state surface waters to be free from
substances attributable to municipal, industrial, agricultural practices or other discharges that will: 1)
produce conditions that create concentrations or combinations of material toxic or harmful to aquatic
life, and 2) create conditions that produce undesirable aquatic life (ARM 17.30.637 (1) (d-e)). DEQ is
currently developing numeric nutrient criteria that will be established at levels consistent with narrative
criteria requirements. These draft numeric criteria are the basis for the nutrient TMDL targets and are
consistent with EPA’s guidance on TMDL development and federal regulations.

5.4.2 Nutrient Target Values

Nutrient water quality targets include nutrient concentrations in surface waters and measures of
benthic algae (a form of aquatic life that at elevated concentrations is undesirable) chlorophyll-a
concentrations and AFDM. The target concentrations for nitrogen and phosphorus are established at
levels believed to prevent excess growth and proliferation of algae which can cause harm to aquatic life,
fishes, and contact recreation. Since 2002, DEQ has conducted studies in order to develop numeric
criteria for nutrients (N and P forms). DEQ is developing draft numeric nutrient standards for total
nitrogen (TN) and total phosphorus (TP) based on 1) public surveys defining what level of algae was
perceived as “undesirable” (Suplee et al., 2009)and 2) the outcome of nutrient stressor-response studies
that determine nutrient concentrations that will maintain algal growth below undesirable and harmful
levels (Suplee et al., 2008; Suplee and Watson, 2013).

Nutrient targets for TN and TP (which are also draft numeric criteria), chlorophyll-a, and AFDM are
based on Suplee and Watson (2013) and can be found in Table 5-2. The nitrate target is based on
research by Suplee et al. (2008) and can also be found in Table 5-2. DEQ has determined that the values
for nitrate, TN, and TP provide an appropriate numeric translation of the applicable narrative nutrient
water quality standards based on existing water quality data in the Lower Blackfoot TPA and on the type
of typical coldwater wadeable streams addressed by nutrient TMDL development in this document.
These targets are appropriate for the Level IV Ecoregions that comprise the Lower Blackfoot TPA
(Rattlesnake-Blackfoot-South Swan-Northern Garnet- Sapphire Mountain and Southern Garnet
Sedimentary-Volcanic Mountains). The target values are based on the most sensitive uses; therefore,
the nutrient TMDLs are protective of all designated uses. When the draft criteria for TN and TP become
numeric standards they will be in DEQ’s DEQ-12 circular.

A macroinvertebrate biometric (Hilsenhoff’s biotic index (HBI) score) is also considered in further
evaluation of compliance with nutrient targets Table 5-2. An HBI score of greater than 4.0 may be used
along with nutrient, chlorophyll-a, and AFDM data to indicate nutrient impairment.
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Because numeric nutrient chemistry is established to maintain algal levels below target chlorophyll-a
concentrations and AFDM, target attainment applies and is evaluated during the summer growing
season (July 1-September 30 for the Middle Rockies Level lll Ecoregion) when algal growth will most
likely affect beneficial uses. Targets listed here have been established specifically for nutrient TMDL
development in the Lower Blackfoot TPA and may or may not be applicable to streams in other TMDL
project areas. The target values for nitrate, TN, and TP will be used to develop TMDLs. See Section 8-1
for the adaptive management strategy as it relates to nutrient water quality targets.

Table 5-2. Nutrient Targets for the Lower Blackfoot TPA

Parameter Target Value
Nitrate <0.100 mg/L""
Total Nitrogen <0.300 mg/L"?
Total Phosphorus <0.030 mg/L"?
Chlorophyll-a <125 mg/m??
Ash Free Dry Mass <35g/m™?
Hilsenhoff’s Biotic Index <4.0

@ value is from Suplee et al. (2008).
@ value is from Suplee and Watson (2013).

5.4.3 Existing Conditions and Comparison to Targets

To evaluate whether attainment of nutrient targets has been met, the existing water quality conditions
in each waterbody segment are compared to the water quality targets in Table 5-2 using the
methodology in the DEQ guidance document “2011 Assessment Methodology for Determining
Wadeable Stream Impairment due to Excess Nitrogen and Phosphorus Levels” (Suplee and Sada de
Suplee, 2011). This approach provides DEQ with updated impairment determinations used for TMDL
development. Because the original impairment listings are based on old data or were listed before
developing the numeric criteria, each stream segment will be evaluated for impairment from nitrate, TN,
and TP using data collected within the past 10 years. As mentioned in Section 5.2 the Lower Blackfoot
River (Belmont Creek to mouth)and East Fork Ashby Creek showed no nutrient impairment, and
therefore TMDLs are not being developed for them and assessment information is not included in this
document.

The assessment methodology uses two statistical tests (Exact Binomial Test and the One-Sample
Student’s T-test for the Mean) to evaluate water quality data for compliance with established target
values. In general, compliance with water quality targets is not attained when nutrient chemistry data
shows a target exceedance rate of >20% (Exact Binomial Test), when mean water quality nutrient
chemistry exceeds target values (Student T-test), or when a single chlorophyll-a exceeds benthic algal
target concentrations (125 mg/m? or 35 g AFDM/m?). Where water chemistry and algae data do not
provide a clear determination of impairment, or where other limitations exist, a macroinvertebrate
biometric (HBI) is considered in further evaluating compliance with nutrient targets. Lastly, inherent to
any impairment determination is the existence of human sources of pollutant loading. Human-caused
sources of nutrients must be present for a stream to be considered impaired. Note: to ensure a higher
degree of certainty for removing an impairment determination and making any new impairment
determination, the statistical tests are configured differently for an unlisted nutrient form than for a
listed nutrient form. This can result in a different number of allowable exceedances for nutrients within
a single stream segment. Such tests help assure that assessment reaches do not vacillate between listed
and delisted status by the change in results from a single additional sample. When applying the T-test
for assessment and sample values were below detection limits, one-half the detection limit was used.
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5.4.3.1 Elk Creek

Elk Creek is on the 2012 303(d) List as impaired for nitrate. The impaired segment of Elk Creek begins at
the headwaters in the Garnet Mountains and flows from southeast to northwest 8.5 miles until its
termination at the confluence with Stinkwater Creek. The watershed surrounding the impaired segment
is about 18,063 acres. Land ownership in this area consists of about 51% Bureau of Land Management
(BLM), 13% Montana State Trust Lands, 34% Montana University System, and 2% private. Potential
nutrient sources within the impaired segment include natural, agriculture, septic systems, silviculture,
and mining.

Summary nutrient data statistics and assessment method evaluation results for Elk Creek are provided in
Tables 5-3 and 5-4, respectively. Twenty-one nitrate samples were collected between 2006 and 2012;
values ranged from < 0.005 to 0.106 mg/L with one sample exceeding the nitrate target of 0.100 mg/L.
Nineteen TN samples were collected between 2009 and 2012; values ranged from < 0.050 to 0.130 mg/L
with zero samples exceeding the TN target of 0.300 mg/L. Twenty-one TP samples were collected
between 2006 and 2012; values ranged from 0.014 to 0.048 mg/L with fifteen samples exceeding the TP
target of 0.030 mg/L.

Four chlorophyll-a and three AFDM samples were collected from Elk Creek between 2009 and 2012.
Chlorophyll-a values ranged from 6.9 to 188.7 mg/m? with one exceeding the target of 125 mg/m?2.
AFDM values ranged from 19.4 to 87.4 g/m? with two exceeding the target of 35 g/m?. There were two
macroinvertebrate samples collected from Elk Creek in 2011. HBI values ranged from 3.3 to 3.8 with
zero exceeding the target of 4.0.

Assessment results shown in Table 5-4 indicate that Elk Creek is impaired for nitrate and TP. Although
nitrate passed both statistical tests, the previous listing for nitrate, the failure of both the chlorophyll-a
and AFDM tests, and uncertainty in nutrient uptake led DEQ to retain the nitrate impairment. TMDLs
will be written for nitrate and TP.

Table 5-3. Nutrient Data Summary for Elk Creek

Nutrient Parameter Sample Timeframe Sasrirlzle Min' Max Median | 80" percentile
Nitrate, mg/L 2006-2012 21 <0.005 0.106 0.010 0.020
TN, mg/L 2009-2012 19 <0.050 0.130 0.074 0.101
TP, mg/L 2006-2012 21 0.014 0.048 0.033 0.042
Chlorophyll-a, mg/m’ 2009-2012 4 6.9 188.7 46.8 108.8
AFDM, g/m’ 2011-2012 3 19.4 87.4 56.8 75.2
Macroinvertebrate HBI 2011 2 33 3.8 3.6 3.7

"Values preceded by a “<” symbol are detection limits for that parameter. The actual sample value was below the
detection limit.

Table 5-4. Assessment Method Evaluation Results for Elk Creek

Nutrient Sample Target Target Binomial T-test Chl-a AFDM TMDL
Parameter Size Value Exceedances | Test Result | Result Test Test Required?
(mg/1) Result Result
Nitrate 21 0.100 1 PASS PASS YES
TN 19 0.300 0 PASS PASS FAIL FAIL NO
TP 21 0.030 15 FAIL FAIL YES
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5.4.3.2 Washoe Creek

Washoe Creek is on the 2012 303(d) List as impaired for nitrate, TN, TP, and chlorophyll-a. The impaired
segment of Washoe Creek begins at the headwaters in the Garnet Mountains and flows from southeast
to northwest 6.1 miles until its termination at the confluence with Union Creek. The Washoe Creek
watershed encompasses about 5,422 acres. Land ownership in this area consists of about 26% BLM, 13%
Montana State Trust Lands, 16% Montana University System, and 45% private. Potential nutrient
sources within the impaired segment include natural, agriculture, septic systems, silviculture, and
mining.

Summary nutrient data statistics and assessment method evaluation results for Washoe Creek are
provided in Tables 5-5 and 5-6, respectively. Ten nitrate samples were collected between 2004 and
2012; values ranged from < 0.005 to 0.040 mg/L with zero samples exceeding the nitrate target of 0.100
mg/L. Seven TN samples were collected between 2009 and 2011; values ranged from 0.020 to 0.290
mg/L with zero samples exceeding the TN target of 0.300 mg/L. Ten TP samples were collected between
2004 and 2012; values ranged from 0.017 to 0.090 mg/L with seven samples exceeding the TP target of
0.030 mg/L.

Three chlorophyll-a and three AFDM samples were collected from Washoe Creek between 2009 and
2011. Chlorophyll-a values ranged from 4.1 to 17.0 mg/m? with zero exceeding the target of 125 mg/m?2.
AFDM values ranged from 3.9 to 60.4 g/m? with one exceeding the target of 35 g/m?. There were four
macroinvertebrate samples collected from Washoe Creek from 2004 to 2011. HBI values ranged from
2.0 to 4.4 with two exceeding the target of 4.0.

Assessment results shown in Table 5-6 indicate that Washoe Creek is impaired for nitrate, TN, and TP.
Although there were zero nitrate and zero TN exceedances, the previous listings for nitrate and TN, a
lack of data, and the exceedance of the AFDM target led DEQ to retain these impairments. Both the lack
of data and the exceedance of AFDM create uncertainty in the impairment decision. The lack of data
results in insufficient evidence to determine that Washoe Creek is either impaired or not impaired as
indicated by DEQ’s nutrient assessment method (Suplee and Sada de Suplee, 2011). The exceedance of
AFDM introduces uncertainty because it is possible that nutrient values, including nitrate and TN, are
below target values due to uptake by algae. DEQ will take the approach of addressing this nitrate listing
with a TN TMDL. TMDLs will be written for TN and TP. The Chlorophyll-a impairment cause will be
retained for Washoe Creek. Since chlorophyll-a is not a pollutant, but instead considered and observed
effect, it will be by addressed by the nutrient TMDLs.

Table 5-5. Nutrient Data Summary for Washoe Creek

Nutrient Parameter Sample Timeframe Sasrir;zle Min' Max Median | 80" percentile
Nitrate, mg/L 2004-2012 10 < 0.005 0.040 0.010 0.014
TN, mg/L 2009-2012 7 0.020 0.290 0.050 0.189
TP, mg/L 2004-2012 10 0.017 0.090 0.037 0.078
Chlorophyll-a, mg/m’ 2009-2011 3 4.1 17.0 9.9 14.2
AFDM, g/m’ 2009-2011 3 3.9 60.4 13.0 41.4
Macroinvertebrate HBI 2004-2011 4 2.0 4.4 3.5 4.3

"Values preceded by a “<” symbol are detection limits for that parameter. The actual sample value was below the

detection limit.
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Table 5-6. Assessment Method Evaluation Results for Washoe Creek

Target Binomial Chl-a | AFDM
Nutrient Sample arge Target inomia T-test a TMDL
. Value Test Test Test .
Parameter Size Exceedances Result Required?
(mg/1) Result Result | Result
NOT NOT
Nitrate 10 0.100 0 ENOUGH | ENOUGH YES
DATA DATA
NOT NOT PASS FAIL
TN 7 0.300 0 ENOUGH | ENOUGH YES
DATA DATA
TP 10 0.030 7 FAIL FAIL YES

5.4.3.3 West Fork Ashby Creek

West Fork Ashby Creek is on the 2012 303(d) List as impaired for TP. The impaired segment of West Fork
Ashby Creek begins at the headwaters in the Garnet Mountains and flows southwest to northeast 3.1
miles until its termination at the confluence with East Fork Ashby Creek. The West Fork Ashby Creek
watershed encompasses about 2,866 acres. Land ownership in this area consists of about 2% BLM, 54%
Montana State Trust Lands, and 44% private. Potential nutrient sources within the impaired segment
include natural, agriculture, septic systems, silviculture, and mining.

Summary nutrient data statistics and assessment method evaluation results for West Fork Ashby Creek
are provided in Tables 5-7 and 5-8, respectively. Fourteen nitrate samples were collected between 2004
and 2012; values ranged from 0.007 to 0.040 mg/L with zero samples exceeding the nitrate target of
0.100 mg/L. Twelve TN samples were collected between 2009 and 2012; values ranged from 0.050 to
0.086 mg/L with zero samples exceeding the TN target of 0.300 mg/L. Fourteen TP samples were
collected between 2004 and 2012; values ranged from 0.005 to 0.044 mg/L with eleven samples
exceeding the TP target of 0.030 mg/L.

Three chlorophyll-a and three AFDM samples were collected from West Fork Ashby Creek between 2011
and 2012. Chlorophyll-a values ranged from 2.4 to 18.0 mg/m? with zero exceeding the target of 125
mg/m?. AFDM values ranged from 2.5 to 4.6 g/m? with zero exceeding the target of 35 g/m?. There were
three macroinvertebrate samples collected from West Fork Ashby Creek from 2004 to 2011. HBI values
ranged from 2.0 to 3.3 with zero exceeding the target of 4.0.

Assessment results shown in Table 5-8 indicate that West Fork Ashby Creek is impaired for TP. Although
algae and macroinvertebrate samples did not indicate harm to these uses, both the binomial and t-test
failed to meet the target for TP. Nutrient concentrations provided by Suplee et al. (2008) and Suplee and
Watson (2013) are selected to prevent the growth of algae most years under naturally varying
conditions. The target values developed by Suplee et al. (2008) and Suplee and Watson (2013) for the
Middle Rockies Level lll ecoregion represent values that, when exceeded, tend to increase algal growth
to nuisance levels and adversely affect macroinvertebrate populations. The total phosphorus targets
were consistently exceeded in this stream and may support conditions that periodically produce
nuisance levels of algae, especially if physical conditions such as shade change along the stream. In light
of this information and the previous listing for TP, DEQ decided to retain the TP listing for West Fork
Ashby Creek. A TMDL will be written for the TP nutrient probable cause.
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Table 5-7. Nutrient Data Summary for West Fork Ashby Creek

S |
Nutrient Parameter Sample Timeframe asrir;: € Min Max Median | 80" percentile
Nitrate, mg/L 2004-2012 14 0.007 0.040 0.010 0.011
TN, mg/L 2009-2012 12 0.050 0.086 0.050 0.077
TP, mg/L 2004-2012 14 0.005 0.044 0.037 0.042
Chlorophyll-a, mg/m2 2011-2012 3 2.4 18.0 3.5 12.2
AFDM, g/m” 2011-2012 3 2.5 4.6 3.3 4.1
Macroinvertebrate HBI 2004-2011 3 2.0 33 3.1 3.2
Table 5-8. Assessment Method Evaluation Results for West Fork Ashby Creek
Nutrient Sample Target Target Binomial T-test Chl-a | AFDM | Macro TMDL
Parameter Size Value Exceedances Test Result Test Test Test Required?
(mg/1) Result Result | Result | Result 9 ’
Nitrate 14 0.100 0 PASS PASS NO
TN 12 0.300 0 PASS PASS PASS PASS PASS NO
TP 14 0.030 11 FAIL FAIL YES
5.4.3.4 Camas Creek

Camas Creek is on the 2012 303(d) List as impaired for TP. The impaired segment of Camas Creek begins
about 1 mile upstream from its confluence with Union Creek and ends at this confluence to the west of
Potomac, MT. Camas Creek flows from southeast to northwest. The entire Camas Creek watershed
encompasses about 13,829 acres. Land ownership in this area consists of about 1% BLM, 50% Montana
State Trust Lands, and 49% private. Potential nutrient sources within the impaired segment include
agriculture and septic systems. Ashby Creek, which is fed by West Fork Ashby and East Fork Ashby
creeks, was historically a tributary to Camas Creek, but due to channelization near the mouth now flows
directly into Union Creek. Upstream of the impaired segment, potential nutrient sources include natural,
agriculture, septic systems, silviculture, and mining.

Summary nutrient data statistics and assessment method evaluation results for Camas Creek are
provided in Tables 5-9 and 5-10, respectively. Eleven nitrate samples were collected between 2004 and
2012; values ranged from 0.020 to 0.404 mg/L with four samples exceeding the nitrate target of 0.100
mg/L. Nine TN samples were collected between 2009 and 2012; values ranged from 0.190 to 0.756 mg/L
with five samples exceeding the TN target of 0.300 mg/L. Eleven TP samples were collected between
2004 and 2012; values ranged from 0.024 to 0.204 mg/L with nine samples exceeding the TP target of
0.030 mg/L.

Four chlorophyll-a and four AFDM samples were collected from Camas Creek between 2009 and 2011.
Chlorophyll-a values ranged from 16.0 to 44.1 mg/m? with zero exceeding the target of 125 mg/m?2.
AFDM values ranged from 9.2 to 150.7 g/m? with two exceeding the target of 35 g/m?. There were four
macroinvertebrate samples collected from Camas Creek from 2004 to 2011. All HBI values exceeded the
target of 4.0.

Assessment results shown in Table 5-10 indicate that Camas Creek is impaired for TN and TP. As a result
a TMDL will be written for each of these nutrient probable causes. Results also show a potential nitrate
problem that will be addressed via the TN impairment and resulting TMDL.
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Table 5-9. Nutrient Data Summary for Camas Creek

Nutrient Parameter Sample Timeframe Sasrir;zIe Min Max Median | 80" percentile
Nitrate, mg/L 2004-2012 11 0.020 0.404 0.080 0.323
TN, mg/L 2009-2012 9 0.190 0.756 0.390 0.587
TP, mg/L 2004-2012 11 0.024 0.204 0.036 0.053
Chlorophyll-a, mg/m2 2009-2011 4 16.9 44.1 314 42.9
AFDM, g/m’ 2009-2011 4 9.2 150.7 46.2 100.1
Macroinvertebrate HBI 2004-2011 4 4.4 6.0 5.0 5.5

Table 5-10. Assessment Method Evaluation Results for Camas Creek

Nutrient Sample Target Target Binomial T-test Chl-a AFDM TMDL
Parameter Size Value Exceedances Test Result Test Test Required?
(mg/1) Result Result Result
Nitrate 11 0.100 4 PASS FAIL NO
TN 9 0.300 5 FAIL FAIL PASS FAIL YES
TP 11 0.030 9 FAIL FAIL YES
5.4.3.5 Union Creek

Union Creek is on the 2012 303(d) List as impaired for TP. The impaired segment of Union Creek begins
at the headwaters in the Garnet Mountains and flows southeast to northwest 21.6 miles until its
termination at the confluence with the Blackfoot River. The Union Creek watershed encompasses about
64,301 acres. Land ownership in this area consists of about 7% BLM, 40% Montana State Trust Lands, 4%
Montana University System, and 49% private. Camas, Washoe, and Ashby creeks are tributaries to Union
Creek. Potential nutrient sources within the impaired segment include natural, agriculture, septic
systems, silviculture, and mining.

Summary nutrient data statistics and assessment method evaluation results for Union Creek are
provided in Tables 5-11 and 5-12, respectively. Thirty-two nitrate samples were collected between 2006
and 2011; values ranged from 0.005 to 0.450 mg/L with four samples exceeding the nitrate target of
0.100 mg/L. Twenty-eight TN samples were collected between 2009 and 2011; values ranged from 0.060
to 0.760 mg/L with fourteen samples exceeding the TN target of 0.300 mg/L. Thirty-two TP samples
were collected between 2006 and 2011; values ranged from 0.018 to 0.132 mg/L with twenty-six
samples exceeding the TP target of 0.030 mg/L.

Five chlorophyll-a and five AFDM samples were collected from Union Creek between 2009 and 2011.
Chlorophyll-a values ranged from 8.1 to 37.0 mg/m? with zero exceeding the target of 125 mg/m?2.
AFDM values ranged from 14.3 to 68.9 g/m? with two exceeding the target of 35 g/m2. There were three
macroinvertebrate samples collected from Union Creek from 2004 to 2011. All HBI values exceeded the
target of 4.0.

Assessment results shown in Table 5-12 indicate that Union Creek is impaired for TN and TP. As a result
a TMDL will be written for each of these nutrient probable causes.

Table 5-11. Nutrient Data Summary for Union Creek

Nutrient Parameter Sample Timeframe Sample Size Min Max | Median | 80" percentile
Nitrate, mg/L 2006-2011 32 0.005 0.450 0.011 0.040
TN, mg/L 2009-2011 28 0.060 0.760 0.296 0.455
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Table 5-11. Nutrient Data Summary for Union Creek

Nutrient Parameter Sample Timeframe Sample Size Min Max | Median | 80" percentile
TP, mg/L 2006-2011 32 0.018 0.132 0.063 0.082
Chlorophyll-a, mg/m2 2009-2011 5 8.1 37.0 25.5 36.0
AFDM, g/m’ 2009-2011 5 14.3 68.9 33.0 51.6
Macroinvertebrate HBI 2004-2011 3 4.9 5.5 53 5.4
Table 5-12. Assessment Method Evaluation Results for Union Creek

Nutrient Sample Target Target Binomial T-test Chl-a AFDM TMDL
Parameter Size Value Exceedances | Test Result | Result Test Test Required?
(mg/l) Result Result
Nitrate 32 0.100 4 PASS PASS NO
TN 28 0.300 14 FAIL FAIL PASS FAIL YES
TP 32 0.030 26 FAIL FAIL YES

5.4.4 Nutrient TMDL Development Summary

Table 5-13 summarizes the nutrient impairment determinations for the Lower Blackfoot TPA, along with
the summary of the nutrient pollutants for which TMDLs will be prepared based on DEQ’s updated
assessments for these streams. The changes from the 2012 303(d) List (Table 5-1) are because of limited
data collection at the time the waterbody segments were initially listed and the improved assessment
method along with significant data collection since original impairment determinations. The updated
impairment determinations will be reflected in the 2014 Water Quality Integrated Report. Note that as
per Table 5-13 a total of nine separate nutrient TMDLs will be developed for five stream segments.
These nine TMDLs address ten nutrient impairment causes and one chlorophyll-a (non-pollutant)
impairment cause.

Table 5-13. Summary of Nutrient TMIDL Development Determinations

Stream Segment

Waterbody ID

Updated 303(d) Nutrient
Impairment(s)

TMDLs Prepared

BLACKFOOT RIVER, Belmont

Creek to mouth (Clark Fork) MT76F001_033 No Nutrient Impairments None
EAST FORK ASHBY CREEK MT76F006_050 No Nutrient Impairments None
ELK CREEK, headwatersto |\ \ru6eqn6 031 Nitrate, Total Phoshorus Nitrate, Total

Stinkwater Creek Phosphorus

WASHOE CREEK, headwaters to
mouth (Union Creek)

MT76F006_090

Nitrate, Total Nitrogen, Total
Phosphorus, Chlorophyll-a’

Total Nitrogen?,
Total Phosphorus

WEST FORK ASHBY CREEK

MT76F006_020

Total Phosphorus

Total Phosphorus

CAMAS CREEK, 1 mile above

MT76F006_060

Total Phosphorus

Total Nitrogen, Total

mouth to mouth (Union Creek) Phosphorus
UNION CREEK, headw§ters to MT76F006_010 Total Phosphorus Total Nitrogen, Total
mouth (Blackfoot River) Phosphorus

"Non-pollutant; remains an impairment cause and is addressed via nutrient TMDLs
2 Nitrate remains a nutrient impairment for Washoe Creek. The TN TMDL will address both TN and nitrate.

5.5 SOURCE ASSESSMENT, TMDL, AND ALLOCATION APPROACHES

This section provides the overall approach used for source assessment, TMDL development, and
allocations. This approach is then applied to each of the five stream segments.
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5.5.1 Source Assessment Approach

Assessment of existing nutrient (i.e., nitrate, nitrogen and phosphorus) sources is needed to develop
load allocations to specific source categories. Water quality sampling data collected from 2004 through
2012 represents the most recent data for determining existing nutrient water quality conditions. This
data was collected with the objectives of 1) evaluating attainment of water quality targets and 2)
assessing load contributions from nutrient sources within the Lower Blackfoot TPA. These data form the
primary dataset from which existing water quality conditions were evaluated and from which nitrate, TN
and TP loading estimates are derived. Data used to conduct these analyses is publicly available at:
http://www.epa.gov/storet/dw _home.html.

This section characterizes the type, magnitude, and distribution of sources contributing to nutrient
loading to impaired streams, provides loading estimates for significant source types, and establishes the
approach applied toward establishing the TMDLs for each stream and allocations to specific source
categories. Source types include natural, septic, and other human-caused sources and are described in
further detail for each stream. Source characterization links nutrient sources, nutrient loading to
streams, and water quality response, and supports the formulation of the load allocation portion of the
TMDL. As described in Section 5.4.2, nitrate, TN, and TP water quality targets are applicable during the
summer growing season (i.e., July 1 — September 30) and as a result TMDLs will as well. Consequently,
source characterizations are focused mainly on sources and mechanisms that influence nutrient
contributions during this period. Total loading estimates are established for the summer growing season
time period and are based on observed water quality data and flow conditions measured during this
time period. Load allocation estimates for natural, septic, and other human-caused sources are also
established for the summer growing season time period and are based on literature values and simple
models.

Source characterization and assessment was conducted by using monitoring data collected from the TPA
from 2004 through 2012 and simple modeling. To display nutrient values measured from the impaired
streams and determine spatial patterns in nutrient concentrations, box plots are used. In descriptive
statistics, box plots area a convenient way of graphically depicting groups of numerical date through
their five number summaries. Box plots depict the smallest observation (sample minimum), 25™
percentile, median, 75" percentile, and the largest observation (sample maximum). Box plots display
differences between the data without making any assumptions of the underlying statistical distribution
of the data. The spacing between the different parts of the box indicates the degree of dispersion and
skewness in data and identifies outliers. When sample data used in boxplots was below detection limits
the detection limit was used.

Land use in the Lower Blackfoot TPA primarily consists of agriculture (livestock grazing), silviculture
(timber harvest), and historical mining. None of the nutrient impaired waterbodies in the Lower
Blackfoot TPA has contributing sources from sites with MPDES surface water point source permits.
Nutrient sources therefore consist primarily of 1) natural sources derived from airborne deposition,
vegetation, soils, and geologic weathering; and 2) human-caused sources (agriculture, septic,
silviculture, and mining). These sources may include a variety of discrete and diffuse pollutant inputs
that have differing pathways to a waterbody.

There are several possible mechanisms for the transport of nutrients from agricultural land to surface
water during the growing season. The potential pathways include 1) direct loading via the breakdown of
excrement and fertilizer, 2) delivery from grazed forest and rangeland during the growing season via
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surface and subsurface pathways, and 3) the effect of grazing on vegetative health and its ability to
uptake nutrients and minimize erosion in upland and riparian areas. Grazing on forest and in pastures is
common in the Lower Blackfoot TPA. Cattle are allowed to roam and are not deliberately concentrated
along the valley bottoms during the growing season. Horses may also be allowed to roam and graze
though they have been observed on small acreage lots that are fenced.

5.5.1.1 Agricultural (Livestock) Loading Estimate

A coarse approach was used to estimate what may be the most significant pathway (i.e., direct loading
from the breakdown of livestock (cattle and horse) excrement) for nutrients to enter the five impaired
streams. Although this approach uses cattle grazing permits as the basis for estimating nutrient loading
from livestock, this estimate is meant to address all livestock grazing (e.g., horses) that may occur in the
impaired watersheds. This approach is based on a specific set of assumptions and because it is coarse
only accounts for a few of the many variables that can have an effect on nutrient loading from livestock.
As a result, there is uncertainty in the values generated from this approach. Regardless of the accuracy
of this approach, reducing nutrient inputs from direct loading will reduce nutrient loads in impaired
waterbodies. Reducing direct loading from livestock entails using BMPs that reduce the amount of time
that livestock spend in direct contact with streams and adjacent banks. Reducing nutrient loading from
livestock does not necessarily mean reducing the number of animals being grazed.

To estimate nutrient loading from livestock, first the cattle density on Lubrecht, Montana Department of
Natural Resources and Conservation (DNRC), and BLM lands in the watershed of interest was estimated.
This was done using the total number of permitted Animal Unit Months (AUMs) for allotments that were
at least partially contained within a watershed, number of months open for grazing, and area of grazing
allotments from the applicable permits. The following equation demonstrates how cattle density of
permitted lands (by ownership) was calculated.

Equation 1:
Cattle density = (# AUMs / # Months) * # Permitted acres

To calculate the number of livestock throughout the watershed, the density for a given ownership was
multiplied by the number of total acres owned within the watershed (the calculated DNRC cattle density
was used as a conservative estimate for private lands):

Equation 2:
# cattle in watershed = Cattle density * # acres in watershed

The number of cattle present was then multiplied by the amount of manure produced by a cow, the
percentage of either nitrogen or phosphorus in cow manure, and the percentage of time a cow spends
next to the water:

Equation 3:
Daily nutrient load = # cattle in watershed * Ibs manure produced by a cow each day*
% nutrient in manure * Time spent near a stream
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The resulting loads from each applicable landownership type were then added to get the final load for
the watershed:

Equation 4:
Livestock total daily nutrient load = DNRC daily load + BLM daily load +
Lubrecht daily load + Private daily load

Key assumptions for this method are as follows:

e Allotments are grazed to full AUM value (i.e., does not account for drought years when fewer
AUMs are used)

o All cattle graze during the entire four month open grazing season (e.g., June 1 to September 30)

e All acreage within a watershed has the potential to be grazed unless located in inactive
allotments

e (Cattle density on private land is the same on DNRC land within a watershed

e (Cattle spend 1% of their time near a stream (Porath et al., 2002; Sheffield et al., 1997) and thus
1% of their manure reaches the stream

e A cow produces 159 Ibs of wet-weight manure per day (mean of American Society of
Agricultural Engineers standard s for Dairy Cattle and Beef Cattle; (Wilkerson et al., 1997))

o Nitrogen is 1.9% of wet-weight cow manure (Texas Cattle Feeders Association, 2008)

e Phosphorus is 1% of wet-weight cow manure (Van Horn et al., 1994)

This method estimates the nutrient load from livestock just prior to entering a stream. It does not
account for uptake that occurs in the riparian zone (Groffman et al., 1992; Peterjohn and Correll, 1984)
or uptake once the nutrients enter a stream (Ensign and Doyle, 2006; Valett et al., 2002).

The method used incorporates many assumptions and as a result there is uncertainty in the loading
estimates. It is meant to develop coarse estimates of nutrient loading from livestock in the Lower
Blackfoot TPA. As part of the implementation of a watershed restoration plan (Section 7-1), more
refined models could be used to reduce uncertainty in estimates of nutrient loading from livestock.

5.5.1.2 Septic Loading Estimate

Septic systems, even when operating as designed can contribute nutrients to surface water through
subsurface pathways. The amount of nutrients that a given septic system contributes to a waterbody is
dependent upon its discharge, soils, and distance from the waterbody. A simple model, the Method for
Estimating Attenuation from Septic Systems (MEANSS), was used to incorporate the previously
mentioned variables and provide coarse estimates of the nitrate and TP loads to each waterbody (see
Appendix F).

Key assumptions for this method are as follows:
e All septic systems in a watershed are conventional and functioning properly
e The loading rate before attenuation for nitrate from conventional systems is 30.5 lbs/yr
e The loading rate before attenuation for phosphorus from conventional systems is 6.44 lbs/yr
e Load reductions are dependent on soil type and distance from water as described in Appendix F.

MEANSS was used to determine septic loading based on a 0% failure rate. As a result, for a TMDL to be
achieved it is assumed that any failing septic systems would be identified and repaired. Similar to the
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method used for estimating nutrient loads from livestock, this method estimates the load from septic
systems just prior to entering a stream. It does not account for uptake that occurs in the riparian zone
(Groffman et al., 1992; Peterjohn and Correll, 1984) or uptake once the nutrients enter a stream (Ensign
and Doyle, 2006; Valett et al., 2002).

The MEANSS model incorporates many assumptions and as a result there is uncertainty in the loading
estimates. It is meant to develop coarse estimates of nutrient loading from septic systems in the Lower
Blackfoot TPA. As part of the implementation of a watershed restoration plan (Section 7-1), more
refined models could be used to reduce uncertainty in estimates of nutrient loading from septic
systems.

5.5.1.3 Silviculture (Timber Harvest) Loading Estimate

Silviculture practices inevitably cause some measure of downstream effects that may or may not be
significant over time. Changes in land cover will change the rate at which water evapotranspires and
thus the water balance, in that the distribution of water between base flow and runoff will change.
Disturbances of the ground surface will also disrupt the hydrological cycle. The combination of these
changes can alter water yield, peak flows and water quality (Jacobson, 2004). Changes in biomass
uptake and soil conditions will affect the nutrient cycle. Elevated nitrate concentrations result from
increased leaching from the soil as mineralization is enhanced. This increase generally only lasts up to
two or three years before returning to pre-harvest levels (Feller and Kimmins, 1984; Likens et al., 1978;
Martin and Harr, 1989). Nutrient uptake by biomass is also greatly reduced after timber harvest, leaving
more nutrients available for runoff. Loading from silviculture is not estimated in this document because
unlike grazing, timber harvest does not occur throughout the watersheds but in specific locations that
differ from one year to the next. In addition, the effect of timber harvest on instream nutrient levels is
short term and would be difficult to model as a general effect. In lieu of loading estimates, water quality
data was examined in relationship to harvest records to determine if timber harvest is having an
identifiable effect.

5.5.1.4 Mining Loading Estimate

Surface water quality can be degraded by releases of contaminants from mine waste material or from
co-mingling with acid mine drainage from mine adits. Nutrients impacts from mining can be the result of
the use of blasting (e.g., TNT) which introduces nitrate and the use of cyanide which introduces TN.
Concentration of potential contaminants depends on whether or not these methods were used, the
timing of when mining has taken place, mechanism of chemical release, streamflow, and water
chemistry. Like timber harvest, mining has taken place at specific locations within the Lower Blackfoot
TPA. In addition, much of the mining in the area ceased during or before the mid-1900's. As a result,
loading from mining was not estimated; instead, water quality data was examined in relationship to
specific mine locations to determine if mining was having an identifiable effect on nutrient loading.

5.5.1.5 Natural Background Loading Estimate

Load allocations for natural background sources in all applicable impaired segments are based on
median concentration values from reference sites in the Middle Rockies Level lll Ecoregion during the
July 1 — September 30 growing season (nitrate = 0.02 mg/L (Suplee et al., 2008), TN = 0.095 mg/L, and TP
=0.01 mg/L (Suplee and Watson, 2013). Reference sites were chosen to represent stream conditions
where human activities may be present but do not negatively harm the waterbody’s uses. The effects of
natural events such as flooding, fire, and beetle kill may be captured at these sites. Natural background

9/9/13 Final 5-15



Lower Blackfoot Nutrients TMDLs and Water Quality Improvement Plan — Section 5.0

loads are calculated by multiplying the median reference concentration by the measured median
growing season streamflow.

5.5.2 Approach to TMDL Development and Allocations
5.5.2.1 TMDL Equation

TMDL calculations for nitrate, TN and TP are based on the following formula:

Equation 5: TMDL = (X) (Y) (5.4)
TMDL= Total Maximum Daily Load in Ibs/day
X = water quality target in mg/L (nitrate = 0.100 mg/L, TN = 0.30 mg/L, or TP = 0.030
mg/L)
Y = streamflow in cubic feet per second
5.4 = conversion factor

Note that the TMDL is not static, as flow increases the allowable (TMDL) load increases as shown by the
total phosphorus example in Figure 5-2.
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Figure 5-2. Example TMDL for total phosphorus from 0 to 6 cfs

Approach to TMDL Allocations

As discussed in Section 4.0, the nitrate, TN, and TP TMDLs for applicable impaired waterbodies consists
of the sum of load allocations to individual source categories (Tables 5-14 and 5-15). Load allocations
will be calculated for the following source categories: 1) Natural background, 2) Septic and 3) Other
Human-caused (agriculture, silviculture, and mining). In the absence of individual WLAs and an explicit
margin of safety (MOS), the TMDLs for nitrate, TN, and TP in each waterbody are equal to the sum of the
individual loads as follows:

Equation 6: TMDL = LAy + LAge + LA,
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LAyg = Load Allocation to natural background sources
LAs:= Load Allocation to septic sources
LA, = Load Allocation to agriculture, silviculture, and mining sources

Table 5-14. Nitrate and TN load allocation source categories and descriptions for the Lower Blackfoot

TPA

Source Category

Load Allocation Descriptions

Natural Background

soils and local geology

natural vegetative decay

wet and dry airborne deposition

wild animal waste

natural biochemical processes that contribute nitrogen to nearby waterbodies

Septic

human waste

Other Human-Caused
(Agricultural,
Silviculture, and
Mining)

domestic animal waste

fertilizer

loss of riparian and wetland vegetation along streambanks
limited nutrient uptake due to loss of overstory

cyanide breakdown from leaching

runoff from exposed rock containing natural background nitrate
residual chemicals left over from mining practices

Table 5-15. TP load allocation source categories and descriptions for the Lower Blackfoot TPA

Source Category

Load Allocation Descriptions

Natural Background

soils and local geology

natural vegetative decay

wet and dry airborne deposition

wild animal waste

natural biochemical processes that contribute phosphorus to nearby waterbodies

Septic

human waste

Other Human-Caused
(Agricultural,
Silviculture, and
Mining)

domestic animal waste

fertilizer

loss of riparian and wetland vegetation along streambanks

limited nutrient uptake due to loss of overstory

runoff from exposed rock containing natural background phosphorus

Natural background Allocation
Natural background loading is discussed in Section 5.5.1.5. The natural background load is calculated as

follows:

Equation 7: LANB = (X) (Y) (5.4)
LAyg = Load Allocated to natural background sources
X = natural background concentration in mg/L (nitrate = 0.02 mg/L, TN = 0.095 mg/L, or

TP =0.01 mg/L)
Y = streamflow in cubic feet per second (median from the applicable stream)
5.4 = conversion factor

Allocations for Septic and Other Human-Caused Sources
The load allocation to septic and other human-caused sources is calculated as the difference between
the allowable daily load (TMDL) and the natural background load:
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Equation 8: LA + LA, = TMDL — LAys
LAs:= Load Allocation to septic sources
LA, = Load Allocation to agriculture, silviculture, and mining sources

Results from modeling septic and livestock loading will be used to determine loading specific to the
septic and other human-caused sources allocations. These results, along with information regarding
existing load and load reductions necessary to satisfy the TMDL, will provide the basis for determining
values for the load allocations.

5.5.2.2 Total Existing Load
To estimate the total existing loading for the purpose of estimating a required load reduction, the
following equation will be used:

Equation 9: Total Existing Load = (X) (Y) (5.4)
X = measured concentration in mg/L (80" percentile’ from the applicable stream)
Y = streamflow in cubic feet per second (median from the applicable stream)
5.4 = conversion factor

"The 80th percentile will be used because it corresponds to the exceedance rate allowed by the Exact
Binomial Test used for water quality assessment described in Section 5.4.3.

5.6 SOURCE ASSESSMENTS, TMDLS, ALLOCATIONS, AND REDUCTIONS FOR EACH
STREAM

The below sections describe the most significant natural and human-caused sources in more detail,
establish TMDLs and load allocations to specific source categories, provide nutrient loading estimates
for natural, septic, and human-caused source categories to nutrient-impaired stream segments, and
estimate reductions necessary to meet water quality targets for the following streams:

o Elk Creek

e Washoe Creek

e  West Fork Ashby Creek

e Camas Creek

e Union Creek

The existing loads are used to estimate load reductions by comparing them to the allowable (TMDL) load
and computing a required percent reduction to meet the TMDL. These load reduction estimates can be
complicated by nutrient uptake within the stream. Nitrate, TN, and/or TP target exceedances, or the
extent by which they exceed a target, can be masked by nutrient uptake.

No load reductions are given for natural background allocations. Septic load allocations have no
reductions because BMPs are part of the installation and proper functioning of a septic system. To
reduce the impacts of adding septic systems in the future, Type Il systems may be installed to decrease
nitrogen loading and/or systems may be installed further away from streams to allow for more nutrients
attenuation.
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5.6.1 Elk Creek

5.6.1.1 Assessment of Water Quality Results
The source assessment for Elk Creek consists of an evaluation of nitrate and TP concentrations and

exceedances of chlorophyll-a and/or AFDM within the impaired segment of Elk Creek. This is followed by
the quantification of the most significant human caused sources of nutrients.

DEQ collected water quality samples from Elk Creek during the growing season over the time period of
2006-2012 (Section 5.4.3.1, Table 5-3). Figure 5-3 presents summary statistics for nitrate concentrations
at sampling sites in Elk Creek. With the exception of the site near the headwaters, Nitrate values in this
segment were always less than half the target of 0.10 mg/L. A decline in nitrate values occurs from the
headwaters to Yreka with the lowermost four sites having similar nitrate values.
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Figure 5-3. Nitrate Box Plots for Elk Creek

Figure 5-4 presents summary statistics for TP concentrations at sampling sites in Elk Creek. TP values in
this segment were always below the target of 0.03 mg/L at the two most upstream sites. Samples from

the lowermost three sites always exceeded the TP target. Overall, TP values increased moving in the
downstream direction.
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Elk Creek Total Phosphorus
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Figure 5-4. TP Box Plots for Elk Creek

All exceedances of algal measures (1 chlorophyll-a and 2 AFDM) occurred at the site just upstream from
the Keno Creek confluence. It is possible that nutrient uptake by algae is responsible for measured
values of nitrate and TP being below their respective target at this site.

5.6.1.2 Assessment of Loading by Source Categories

Agricultural (Livestock) Nutrient Loading

Cattle are seasonally grazed in this portion of the Elk Creek watershed. There are two BLM allotments
(Coloma and Mulkey West), no DNRC grazing allotments, and one Lubrecht Experimental Forest
allotment (Camp Unit) within the watershed. BLM lands within the Coloma allotment are permitted for
0.034 AUMS per acre between June 15 and October 15. The Mulkey West allotment is not active and has
not been since 1999, although grazing is known to occur on it. Lubrecht lands within the Camp Unit
allotment are permitted for 0.100 AUMs per acre between June 1 and September 30. Only portions of
the allotments (Coloma — 593 BLM acres; Mulkey West — 1,682 BLM acres, Camp Unit — 976 Lubrecht
acres) actually overlap the watershed. Estimated nutrient loading from livestock in the Elk Creek
watershed is 0.89 Ib/day nitrogen and 0.47 Ib/day phosphorus (Equation 4; Section 5.5.1.1). Although
only 8% of the Elk Creek watershed is explicitly used for grazing, effects from cattle grazing have been
observed outside of active allotments along the stream channel and its tributaries. Livestock grazing is
likely a substantial source of nutrients in Elk Creek.

Septic Nutrient Loading

DEQ estimates that there are 10 single family dwellings in the Elk Creek watershed with septic systems.
The MEANSS analysis indicates that septic systems contribute up to 0.23 Ib/day nitrate and 0 lbs/day
phosphorus. All septic locations are about % mile or more from the Elk Creek stream channel and are
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spread throughout the western side of the drainage. Four likely drain into Day Gulch which enters Elk
Creek just downstream of the headwaters sampling site. Four water quality samples were collected from
Day Gulch in 2011 and 2012; none of these samples exceeded targets for nitrate, TN, or TP. The location
of these dwellings when considered in combination with the sampling locations in Figures 5-3 and 5-4
indicates that the nitrogen contribution from septic to Elk Creek is not causing targets to be exceeded.
Nevertheless, based on the MEANSS Model, septic loading of nitrogen, in the form of nitrate, is about
20.5% of the combined loading from both septic and from livestock grazing and represents a potentially
substantial source to Elk Creek.

Silvicultural Nutrient Loading

Timber was harvested from BLM lands in the Elk Creek watershed from 1988-1990 and again from 2001-
2004. During 1988-1990, 318 acres were harvested resulting in 6,033 million board feet of product.
During 2001-2004, 784 acres were harvested resulting in 2,075 million board feet of product. Since 2004
there have been no other BLM timber sales in the watershed. Timber harvest on DNRC lands consisted
of about 233 acres from 2003-2005. Harvest on Lubrecht Experimental Forest lands over the last 10
years consisted of 875 acres (about 5% of the watershed) for about 8.5 million board feet of product.
Much of this harvest was to remove beetle killed trees. Any nutrient loading from tree die-off is a
component of what is considered natural versus being attributed to harvest. Due to the limited acreage
harvested in the last 10 years and because the harvest was primarily to remove already dead trees, any
potential nutrients contribution to Elk Creek from silviculture is likely insignificant.

Mining Nutrient Loading

There are 26 abandoned mines upslope from the impaired segment of Elk Creek. The majority of these
mines are located at the upper elevations on the south side of the watershed. Figure 5-3 indicates that
the only nitrate value above the target occurs at the headwaters site which is downstream of only the
Haparanda mine which was opened in 1886 and has not produced since 1904 (Montana Department of
Environmental Quality, 2013b). The Day Gulch watershed contains six abandoned mines and enters Elk
Creek directly downstream of the headwaters site. Day Gulch was sampled four times during 2011 and
2012 and all nitrate values were below the detection limit (i.e., all were below 0.01 mg/L). Groundwater
data collected downslope of mines in the Elk Creek/Day Gulch headwaters indicated that nitrate values
are low (£ 0.05 mg/L; see Appendix D, Table D-4). Any potential nitrogen contribution to Elk Creek from
mining is likely insignificant as measured nitrate values in Elk Creek are generally less than half the
target, a tributary to Elk Creek containing multiple mines shows no indication of elevated nitrate values,
and groundwater downslope of historical mines contains low levels of nitrate.

5.6.1.3 Nitrate TMDL, Allocations, and Current Loading

The TMDL for nitrate is based on Equation 5 and the TMDL allocations are based on Equation 6. The
value of the nitrate TMDL is a function of the flow; an increase in flow results in an increase in the TMDL.
The following example nitrate TMDL for Elk Creek uses Equation 5 with the median measured flow from
all sites during 2006-2012 sampling (5.06 cfs):

TMDL = (0.10 mg/L) (5.06 cfs) (5.4) = 2.73 |Ibs/day

Equation 7 is the basis for the natural background load allocation for nitrate. To continue with the
example at a flow of 5.06 cfs, this allocation is as follows:

LAz = (0.02 mg/L) (5.06 cfs ) (5.4) = 0.55 Ib/day
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Using Equation 8, the combined septic and other human-caused nitrate load allocation at 5.06 cfs can
be calculated:

LAs + LA, = 2.73 Ibs/day — 0.55 Ib/day = 2.18 Ibs/day
The example nitrate TMDL and load allocations are summarized in Table 5-16.

An example total existing load is calculated as follows using Equation 9, the 80" percentile of nitrate
values measured from Elk Creek from 2006-2012 (0.02 mg/L) and the median measured flow of 5.06 cfs:

Total Existing Load = (0.02 mg/L) (5.06 cfs) (5.4) = 0.55 Ib/day

The existing load does not reflect a need for reduction to meet the TMDL value. This is not surprising
given the minimal number of nitrate target exceedances. If it were not for the complications of nutrient
uptake, one could conclude that nitrate is not a problem. Nevertheless, the potential for nitrate target
exceedances masked by nutrient uptake makes it difficult to accurately estimate load reduction
requirements for most nutrient TMDLs.

The example nitrate TMDL and load allocations are summarized in Table 5-16. Because the existing load
is less than the TMDL, the combined septic and livestock allocation of 2.18 Ibs/day can be parsed out
based on the relative loading contributions from each. As discussed above, 79.5% of the combined load
can be attributed to livestock grazing and 20.5% to septic. For the above example TMDL, this equates to
an LAg:of 0.45 lb/day for the septic loading allocation and an LA, of 1.73 Ibs/day for the other human-
caused sources (mostly livestock) loading allocation. This partitioning approach to the load allocations,
after subtraction of the natural background allocation, applies to all flows and associated TMDLs.

Implementation of grazing BMPs is expected to reduce both nitrate and phosphorus loading and thus
reduce algae levels as well.

Table 5-16. Elk Creek Nitrate Example TMDL and Load Allocations

Source Category Allocation & TMDL (lbs/day)’
Natural Background 0.55
Septic 0.452
Other Human-caused (primarily livestock grazing) 1.732
TMDL =2.73

"Based on a median growing season flow of 5.06 cfs
2 Based on existing loading estimate ratio

5.6.1.4 TP TMDL, Allocations, Current Loading, and Reductions

The TMDL for TP is based on Equation 5 and the TMDL allocations are based on Equation 6. The value of
the TP TMDL is a function of the flow; an increase in flow results in an increase in the TMDL. The
following example TP TMDL for Elk Creek uses Equation 5 with the median measured flow from all sites
during 2006-2012 sampling (5.06 cfs):

TMDL = (0.03 mg/L) (5.06 cfs) (5.4) = 0.82 Ib/day

Equation 7 is the basis for the natural background load allocation for TP. To continue with the example
at a flow of 5.06 cfs, this allocation is as follows:

9/9/13 Final 5-22



Lower Blackfoot Nutrients TMDLs and Water Quality Improvement Plan — Section 5.0

LAps = (0.01 mg/L) (5.06 cfs ) (5.4) = 0.27 Ib/day

Using Equation 8, the combined septic and other human-caused TP load allocation at 5.06 cfs can be
calculated:

LAg: + LA, = 0.82 Ib/day — 0.27 Ib/day = 0.55 Ib/day

Because the existing septic load is estimated at 0 lbs/day for phosphorus, then LA will always be equal
to 0 lbs/day in Equation 8 and the LA, will always be equal to the TMDL value minus LAy, or 0.55 Ib/day
per the above example conditions.

An example total existing load is calculated as follows using Equation 9, the 80" percentile of TP values
measured from Elk Creek from 2006-2012 (0.042 mg/L) and the median measured flow of 5.06 cfs:

Total Existing Load = (0.042 mg/L) (5.06 cfs) (5.4) = 1.15 Ibs/day

Table 5-17 contains the results for the example TP TMDL, load allocations, and current loading. In
addition, it contains the percent reduction to the other human-caused load allocation required to meet
the water quality target for TP. The percent reductions to the natural background and septic load
allocations are assumed to be 0%. At the median growing season flow of 5.06 cfs and the 80" percentile
of measured TP values, the current loading in Elk Creek is greater than the TMDL. Under these example
conditions a 38% reduction of other human-caused sources and an overall 29% reduction of TP in Elk
Creek would result in the TMDL being met. The source assessment of the Elk Creek watershed indicates
that livestock grazing is the most likely source of TP in Elk Creek; load reductions should focus on limiting
and controlling TP loading from this source. Meeting load allocations for Elk Creek may be achieved
through a variety of water quality planning and implementation actions and is addressed in Section 7.0.

Table 5-17. Elk Creek TP Example TMDL, Load Allocations, Current Loading, and Reductions

Source Category Allocation & Existing Load Percent
TMDL (Ibs/day)’ (Ibs/day)’ Reduction
Natural Background 0.27 0.27 0%
Septic 0.00 0.007 0%
Other Human-caused (primarily livestock grazing) 0.55 0.88? 38%
TMDL = 0.82 Total =1.15 Total = 29%

"Based on a median growing season flow of 5.06 cfs
2 Based on existing loading estimate ratio

5.6.2 Washoe Creek

5.6.2.1 Assessment of Water Quality Results

The source assessment for Washoe Creek consists of an evaluation of TN and TP concentrations and
exceedances of chlorophyll-a and/or AFDM. This is followed by the quantification of the most significant

human caused sources of nutrients.

DEQ collected water quality samples from Washoe Creek during the growing season over the time
period of 2004-2012 (Section 5.4.3.2, Table 5-5). Figure 5-5 presents summary statistics for TN
concentrations at sampling sites in Washoe Creek. TN values in Washoe Creek were always below the
target of 0.30 mg/L. There is a trend toward higher TN values at the downstream site.
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_ Downstream >
%'D 0.3 (= == == == == == = e e e e = = = e = e e e e e e -
= T

80.25— ‘

= 0.2 A

O

(&)

S 0.5 -

O

o

o> 0.1 -

o

Z 0.05 -

Ic

0

Washoe Creek at headwaters Washoe Creek just above
confluence with Union Creek

Sampling Site

25th to 75th
percentile

& Median

= Max/Min

= = TN Criteria

Figure 5-5. TN Box Plots for Washoe Creek

Figure 5-6 presents summary statistics for TP concentrations at sampling sites in Washoe Creek. TP
values in this segment were generally above the target of 0.03 mg/L. There is a trend toward higher TP

values when moving in the downstream direction.
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Figure 5-6. TP Box Plots for Washoe Creek

The single exceedance of algal measurement was AFDM at the headwaters site. It is possible that
nutrient uptake by algae is responsible for measured TN values being below their target at this site.
Despite the high measurement for AFDM at this site on August 11, 2011, the measured TP value (0.036
mg/L) was still above the target of 0.030 mg/L.

5.6.2.2 Assessment of Loading by Source Categories

Agricultural (Livestock) Nutrient Loading

Cattle and horses are grazed in the Washoe Creek watershed. There are two BLM allotments (Coloma
and Bonita-Clinton), multiple DNRC grazing allotments, and one Lubrecht Experimental Forest allotment
(Camp Unit) within the watershed. BLM lands within the Coloma allotment are permitted for 0.034
AUMs per acre between June 15 and October 15. BLM lands within the Bonita-Clinton allotment are
permitted for 0.055 AUMs per acre between June 1 and September 30. Lubrecht lands within the Camp
Unit allotment are permitted for 0.100 AUMs per acre between June 1 and September 30. Only portions
of the allotments (Coloma — 1,310 BLM acres; Bonita-Clinton — 0 BLM acres, Camp Unit — 193 Lubrecht
acres) actually overlap the watershed. DNRC allotments within the Washoe Creek watershed consist of
about 667 acres and are permitted for 0.12 AUMs per acre between June 1 and September 30.
Estimated nutrient loading from livestock in the Washoe Creek watershed is 3.62 lbs/day nitrogen and
1.9 Ibs/day phosphorus (Equation 4; Section 5.5.1.1). Livestock grazing is likely a significant nutrient
source in Washoe Creek.

Septic Nutrient Loading

DEQ estimates that there are eight single family dwellings in the Washoe Creek watershed with septic
systems. The MEANSS analysis indicates that these dwellings could contribute up to 0.25 Ib/day nitrate
and 0.016 Ib/day phosphorus. Five of these septic locations are in the headwaters downstream of the
upper two sites shown in Figure 5-6 and are at least 0.25 miles from Washoe Creek. The remaining three
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are located near the confluence with Union Creek upstream of the lowermost sampling site and are
located less than 400 ft from the stream channel. Because all TN values are below targets and TP values
are elevated upstream of any septic locations, it is likely that septic represents a minimal potential
nutrient contribution to Washoe Creek. Nevertheless, based on the MEANSS model, septic loading is
about 6.5% of the combined TN loading from both septic and livestock and about 0.8% of the combined
TP load.

Silvicultural Nutrient Loading

Timber was harvested from BLM lands in the Washoe Creek watershed from 1984-1987. During this
time 407 acres were harvested resulting in 3,500 million board feet of product. Since 1987, there have
been no other BLM timber sales in the watershed. Timber harvest on DNRC lands consisted of 136 acres
during the 1980’s, 23 acres during the 1990’s, and 17 acres from 2000-2005. Due to the limited acreage
harvested in the last 10 years (< 1%), any potential nutrients contribution to Washoe Creek from
silviculture is likely insignificant.

Mining Nutrient Loading

There are three abandoned mines within the Washoe Creek watershed. This area was part of the
Coloma mining district (Montana Department of Environmental Quality, 2013b) and has not been mined
since the mid-1900’s. Because all nitrate and TN values were below their respective targets and a
substantial amount of time has passed since active mining occurred, any potential nitrogen contribution
to Washoe Creek from mining is likely insignificant.

5.6.2.3 TN TMDL, Allocations, and Current Loading

The TMDL for TN is based on Equation 5 and the TMDL allocations are based on Equation 6. The value of
the TN TMDL is a function of the flow; an increase in flow results in an increase in the TMDL. The
following example TN TMDL for Washoe Creek uses Equation 5 with the median measured flow from all
sites during 2006-2012 sampling (0.065 cfs):

TMDL = (0.30 mg/L) (0.065 cfs) (5.4) = 0.11 Ib/day

Equation 7 is the basis for the natural background load allocation for TN. To continue with the example
at a flow of 0.065 cfs, this allocation is as follows:

LAyg = (0.095 mg/L) (0.065 cfs ) (5.4) = 0.03 Ib/day

Using Equation 8, the combined septic and other human-caused TN load allocation at 0.065 cfs can be
calculated:

LAs + LA, = 0.11 Ib/day — 0.03 Ib/day = 0.08 Ib/day

An example total existing load is calculated as follows using Equation 9, the 80" percentile of TN values
measured from Washoe Creek from 2004-2012 (0.189 mg/L) and the median measured flow of 0.065
cfs:

Total Existing Load = (0.189 mg/L) (0.065 cfs) (5.4) = 0.066 Ib/day

The existing load does not reflect a need for a reduction to meet the TMDL value. This is not surprising
given that there were no measured TN target exceedances. If it were not for the complications of
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nutrient uptake, one could conclude that TN is not a problem. Nevertheless, the potential for TN target
exceedances masked by nutrient uptake makes it difficult to accurately estimate load reduction
requirements for most nutrient TMDLs.

The example TN TMDL and load allocations are summarized in Table 5-18. Because the existing load is
less than the TMDL, the combined septic and livestock grazing allocation of 0.08 |b/day can be parsed
out based on the relative loading contributions from each. As discussed in Section 5.6.2.2 above, 93.5%
of the combined load can be attributed to livestock grazing and 6.5% to septic. For the above example
TMDL, this equates to an LAg: of 0.005 lb/day for the septic loading allocation and an LAy of 0.075 Ib/day
for the other human-caused sources (mostly livestock) loading allocation. This partitioning approach to
the load allocations, after subtraction of the natural background allocation, applies to all flows and
associated TMDLs.

This TMDL along with the TMDL for TP serve to address the chlorophyll-a impairment for Washoe Creek.
By reducing nutrient loads in Washoe Creek, it is expected that algae growth and thus chlorophyll-a
levels will be reduced. The nutrient issues causing high algae levels are the likely the result of the high
phosphorus in Washoe Creek. By controlling the input of phosphorus sources, which are often the same
as those contributing nitrate and TN, it is expected that overall nutrient and thus algae levels will be
reduced.

Table 5-18. Washoe Creek TN Example TMDL and Load Allocations

Source Category Allocation & TMDL (lbs/day)’
Natural Background 0.03
Septic 0.0052
Other Human-caused (primarily livestock grazing) 0.0752
TMDL =0.11

"Based on a median growing season flow of 0.065 cfs
2 Based on existing loading estimate ratio

5.6.2.4 Nitrate TMDL Surrogate

Because nitrate is a component of TN, and because the loading sources and methods to reduce loading
sources of nitrate and TN are essentially the same, the above TMDL for TN provides a surrogate TMDL
for nitrate in Washoe Creek. All nitrate values measured from Washoe Creek were below the target of
0.10 mg/L (Tables 5-5 and 5-6). As a result, existing nitrate loading would result in 0% load reduction
requirement consistent with the TN TMDL and allocations would apply to the same source categories
consistent with the TN allocations.

5.6.2.5 TP TMDL, Allocations, Current Loading, and Reductions

The TMDL for TP is based on Equation 5 and the TMDL allocations are based on Equation 6. The value of
the TP TMDL is a function of the flow; an increase in flow results in an increase in the TMDL. The
following example TP TMDL for Washoe Creek uses Equation 5 with the median measured flow from all
sites during 2006-2012 sampling (0.065 cfs):

TMDL = (0.03 mg/L) (0.065 cfs) (5.4) = 0.011 Ib/day

Equation 7 is the basis for the natural background load allocation for TP. To continue with the example
at a flow of 0.065 cfs, this allocation is as follows:
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LAyz = (0.01 mg/L) (0.065 cfs ) (5.4) = 0.004 Ib/day

Using Equation 8, the combined septic and other human-caused TP load allocation at
0.065 cfs can be calculated:

LAg; + LA, = 0.011 Ib/day — 0.004 Ib/day = 0.007 Ib/day

An example total existing load is calculated as follows using Equation 9, the 80" percentile of TP values
measured from Washoe Creek from 2004-2012 (0.078 mg/L) and the median measured flow of 0.065
cfs:

Total Existing Load = (0.078 mg/L) (0.065 cfs) (5.4) = 0.027 Ib/day

The portion of the existing load attributed to septic and other human sources is 0.023 Ib/day, which is
determined by subtracting out the 0.004 Ib/day background load. This 0.023 Ib/day value represents the
load measured within the stream after potential nutrient uptake, versus the significantly higher value of
1.916 Ibs/day (Section 5.6.2.2), which represents the estimated combined loading to the stream from
both septic and livestock, with septic representing an estimated 0.8% of the total loading to the stream.
This information is used to parse out the existing load of 0.023 Ib/day based on the relative loading
contributions from each source category; resulting in 0.0002 Ib/day for septic and 0.0228 Ib/day for
other human-caused sources (primarily livestock). Because background loading is based on measured
instream reference concentrations, no adjustment to background loading is necessary.

Table 5-19 contains the results for the example TP TMDL, load allocations, and current loading. In
addition, it contains the percent reduction to the other human-caused load allocation required to meet
the water quality target for TP. The percent reductions to the natural background and septic load
allocations are assumed to be 0%. At the median growing season flow of 0.065 cfs and the 80"
percentile of measured TP values, the current loading in Washoe Creek is greater than the TMDL. Under
these example conditions a 70% reduction of other human-caused sources and an overall 59% reduction
of TP in Washoe Creek would result in the TMDL being met. This TMDL along with the TMDL for TN serve
to address the chlorophyll-a impairment for Washoe Creek. By reducing nutrient loads in Washoe Creek,
it is expected that algae growth and thus chlorophyll-a levels will be reduced. The source assessment of
Washoe Creek indicates that livestock grazing is the most likely source of TP in Washoe Creek; load
reductions should focus on limiting and controlling TP loading from this source. Meeting load allocations
for Washoe Creek may be achieved through a variety of water quality planning and implementation
actions and is addressed in Section 7.0.

Table 5-19. Washoe Creek TP Example TMDL, Load Allocations, Current Loading, and Reductions

Source Category Allocation & TMDL Existing Load Percent
(Ibs/day)’ (Ibs/day)’ Reduction
Natural Background 0.004 0.004 0%
Septic 0.0002 0.00022 0%
Other Human-caused (primarily livestock grazing) 0.0068 0.02282 70%
TMDL = 0.011 Total = 0.027 Total = 59%

"Based on a median growing season flow of 0.065 cfs
2 Based on existing loading estimate ratio
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5.6.3 West Fork Ashby Creek

5.6.3.1 Assessment of Water Quality Results

The source assessment for West Fork Ashby Creek consists of an evaluation of TP concentrations and
exceedances of chlorophyll-a and/or AFDM. This is followed by the quantification of the most significant
human caused sources of nutrients.

DEQ collected water quality samples from West Fork Ashby Creek during the growing season over the
time period of 2004-2012 (Section 5.4.3.3, Table 5-7). Figure 5-7 presents summary statistics for TP
concentrations at sampling sites in West Fork Ashby Creek. TP values in this segment were generally
above the target of 0.03 mg/L. There is a slight trend toward higher TP values when moving in the
downstream direction.
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Figure 5-7. TP Box Plots for West Fork Ashby Creek

The targets for chlorophyll-a and AFDM were not exceeded in West Fork Ashby Creek.

5.6.3.2 Assessment of Loading by Source Categories

Agricultural (Livestock) Nutrient Loading

Cattle are grazed in the West Fork Ashby Creek watershed. The entire watershed is contained within the
Bonita-Clinton grazing allotment, of which about 36 acres are BLM property. BLM lands on the entire
Bonita-Clinton allotment are permitted for 0.055 AUMs per acre between June 1 and September 30.
There are multiple DNRC allotments within the West Fork Ashby Creek watershed that combined consist
of about 1,627 acres and are permitted for 0.053 AUMs per acre between June 1 and September 30.
Estimated nutrient loading from livestock in the West Fork Ashby Creek watershed is 0.65 lb/day
phosphorus (Equation 4; Section 5.5.1.1). Livestock grazing is likely a significant nutrient source in West
Fork Ashby Creek.
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Septic Nutrient Loading

DEQ estimates that there is one single family dwelling in the West Fork Ashby Creek watershed with
septic systems. It is located upstream of all four sampling sites. The MEANSS analysis indicates that this
dwelling is contributing 0 Ibs/day phosphorus. Any potential phosphorus contribution to West Fork
Ashby Creek from properly designed and functioning septic systems is likely insignificant.

Silvicultural Nutrient Loading

There has not been any timber harvest on BLM lands in the West Fork Ashby Creek watershed in the
past 30 years. Timber harvest on DNRC lands consisted of about 327 acres during the 1980’s, 576 acres
during the 1990’s, and 366 acres from 2000-2005. Visual observation of aerial images indicates that
most of the watershed has been historically logged and is in varying stages of regeneration. The adjacent
East Fork Ashby Creek watershed (about 3,781 acres) is similar in size to the West Fork Ashby Creek
watershed (about 2,866 acres) and also looks similar in aerial images. Timber harvest in the East Fork
Ashby Creek watershed consisted of about 938 acres in the 1980’s, 1,566 acres in the 1990’s, and 193 in
the 2000’s. Despite the history of logging in this watershed, it is not impaired for nutrients (see Section
5.2). Due to the time that has lapsed since most of the harvest took place, the limited acreage harvested
in the last 10 years (about 12%), and observation of an adjacent watershed with a similar silviculture
history and no nutrient impairments, any potential nutrients contribution to West Fork Ashby Creek
from silviculture is likely insignificant.

Mining Nutrient Loading

There is a single abandoned mine within the West Fork Ashby Creek watershed. This mine, called the
Sumpter (or Blackhawk) mine appears to have been inactive since the 1930s (Montana Department of
Environmental Quality, 2013a). All nitrate and TN values were below their respective targets. Any
potential nitrogen contribution to West Fork Ashby Creek from mining is likely insignificant.

5.6.3.3 TP TMDL, Allocations, Current Loading, and Reductions

The TMDL for TP is based on Equations 5 and the TMDL allocations are based on Equation 6. The value
of the TP TMDL is a function of the flow; an increase in flow results in an increase in the TMDL. The
following example TP TMDL for West Fork Ashby Creek uses Equation 5 with the median measured flow
from all sites during 2009-2012 sampling (0.42 cfs):

TMDL = (0.03 mg/L) (0.42 cfs) (5.4) = 0.068 Ib/day

Equation 7 is the basis for the natural background load allocation for TP. To continue with the example
at a flow of 0.42 cfs, this allocation is as follows:

LAyz = (0.01 mg/L) (0.42 cfs ) (5.4) = 0.023 Ib/day

Using Equation 8, the combined septic and other human-caused TP load allocation at 0.42 cfs can be
calculated:

LA + LA, = 0.068 Ib/day — 0.023 Ib/day = 0.045 |Ib/day
Because the existing septic load is estimated at 0 Ibs/day for phosphorus, then the LA will always equal

0 Ibs/day in Equation 8 and the LA, will always then be equal to the TMDL value minus LAyg, or 0.045
Ib/day per the above equations.
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An example total existing load is calculated as follows using Equation 9, the 80" percentile of TP values
measured from West Fork Ashby Creek from 2004-2012 (0.042 mg/L) and the median measured flow of
0.42 cfs:

Total Existing Load = (0.042 mg/L) (0.42 cfs) (5.4) = 0.095 |b/day

Table 5-20 contains the results for the example TP TMDL, load allocations, and current loading. In
addition, it contains the percent reduction to the other human-caused load allocation required to meet
the water quality target for TP. The percent reductions to the natural background and septic load
allocations are assumed to be 0%. At the median growing season flow of 0.42 cfs and the 80™ percentile
of measured TP values, the current loading in West Fork Ashby Creek is greater than the TMDL. Under
these example conditions a 38% reduction of other human-caused sources and an overall 28% reduction
of TP in West Fork Ashby Creek would result in the TMDL being met. The source assessment of the West
Fork Ashby Creek watershed indicates that livestock grazing is the most likely source of TP in West Fork
Ashby Creek; load reductions should focus on limiting and controlling TP loading from this source.
Meeting load allocations for West Fork Ashby Creek may be achieved through a variety of water quality
planning and implementation actions and is addressed in 