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Executive summary

This plan was developed to fulfill the requirements set forth by the U.S. Environmental Protection
Agency (EPA) for recipients of grants appropriated by Congress under Section 319 of the Clean Water
Act (EPA 2013). The requirements emphasize the use of watershed-based plans that contain the nine
minimum elements documented in the guidelines and EPA’s Handbook for Developing Watershed Plans
to Restore and Protect our Waters (EPA 2008).

This plan builds on the foundation of many levels of planning efforts, water quality conditions,
implementation goals and activities and an evaluation approach for the watershed. With the EPA
approval of the plan, the plan will set the stage to further the previous and current restoration activities
and continue efforts on to achieve the water quality goals in the watershed.

Through the efforts of the One Watershed One Plan (1W1P), the Red Lake River partners developed a
plan for the Red Lake River Watershed. The partners prioritized areas during that process and continued
a strong working relationship. The Black River, County Ditch (CD) 96, and the mainstem of the Red Lake
River between Thief River Falls and Crookston, Minnesota, was selected to be the priority are to write
and implement a nine-element watershed based plan.

The preliminary work, completed during the 1W1P process, identified plans and projects for
approximately 10% of TSS reductions. For the purposes of this plan, the partners focused on the smaller
watersheds to develop a detailed plan to achieve all the needed estimated reductions to achieve water
quality standards in all three areas. If fully implemented as plan, all three watershed will have enough
reductions to meet water quality standards in 10 years.
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1. Introduction

The Red Lake River (Thief River Falls to Crookston, Minnesota) and Black River Watersheds (Planning
Area) includes three waterbodies with eight assessed stream reaches and 16 impairments. Five of these
impairments are for mercury, which fall outside the usual NPS BMPs. Those impairments are addressed
via the Implementation Plan for Minnesota’s Statewide Mercury total maxium daily load (TMDL). The
remaining 11 impairments will be addressed through this plan. The watershed includes four waterbodies
that are assigned to 9 reaches that have not been formally assessed.

The goal for this Planning Area is to meet water quality standards for each watershed. The Red Lake
River Management Team chose the Planning Area for the Section 319 Small Watersheds Focus Program
because the contributing streams are considered “nearly/barely.” Streams that are impaired are barely
impaired, or impaired but close to meeting the water quality standard, which increases the likelihood of
successful restoration. Other streams are not considered impaired, but may be bracketed by impaired
reaches or analysis shows a trend toward failing to meet water quality standards.

1.1 Document overview

The intent of the Red Lake River (Thief River Falls-Crookston) and Black River EPA Nine Element Plan
(NKE Plan) is to concisely address the nine elements identified in EPA’s Handbook for Developing
Watershed Plans to Restore and Protect our Waters (EPA 2008 are critical to preparing effective
watershed plans to address nonpoint source pollution. The EPA emphasizes the use of watershed-based
plans containing the nine elements in Section 319 watershed projects in its guidelines for the Clean
Water Act Section 319 program and grants (EPA 2013). The plans for implementation will achieve the
reductions needed for the identified waterbodies to meet water quality standards in 10 years.

This plan’s foundation is the data collection, analysis, and development of plans from multiple sources
and scales. Most of the monitoring and planning efforts sponsored by the state (IWM, impairment
assessments, TMDLs, WRAPS, 1W1P, etc.) are conducted and reported on a HUC 8 level. These
foundational efforts provide the support and understanding to develop the very targeted and detailed
Focus Grant Workplans for small watersheds. Instead of overall strategies, this Focus Grant Workplan
will delve into specific and targeted actions to achieve water quality goals in the Planning Area. This NKE
Plan will also discuss further monitoring (Section 6) to evaluate the performance of the BMPs and to
help guide the future of the plan.

This Grant Workplan is intended to be a living document. Through the initial development, first steps of
implementation, and the final data collection, this road map is intended to change, react, and correct
the course of watershed implementation in the watershed. This is only the first step along the path to
water quality goals in the Planning Area.

The intent of the nine elements and the EPA watershed planning guidelines is to provide direction in
developing a sufficiently detailed plan at an appropriate scale so that problems and solutions are
targeted effectively to increase the likelihood of making a measurable change in water quality. The nine
elements are listed in Table 1 along with the section of this report in which each nine element can be
found.
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Table 1. Nine elements and applicable report section

Section 319 Nine Element

Applicable Report Section

a.

Identification of causes of impairment and pollutant sources or groups of
similar sources that need to be controlled to achieve needed load reductions,
and any other goals identified in the watershed plan.

Section 4.4: Stressor identification

Section 4.5: Pollutant source
assessments

Section 4.6 TMDLs

. An estimate of the load reductions expected from management measures.

Section 5: Management strategies
and activities

. A description of the nonpoint source management measures that will need to

be implemented to achieve load reductions in element b, and a description of
the critical areas in which those measures will be needed to implement this
plan.

Section 2: Planning areas

Section 5: Management strategies
and activities

. An estimate of the amounts of technical and financial assistance needed,

associated costs, and/or the sources and authorities that will be relied upon
to implement this plan.

Section 5: Management strategies
and activities (Tables in each
subwatershed)

Section 5.4 Potential funding
sources

. An information and education component used to enhance public

understanding of the project and encourage the public’s early and continued
participation in selecting, designing, and implementing the nonpoint source
management measures that will be implemented.

Section 5.5:
Information/Education Activities

Milestones included in specific

strategies tables in each
subwatershed

Schedule for implementing the nonpoint source management measures
identified in this plan that is reasonably expeditious.

Section 5: Management strategies
and activities

. A description of interim measurable milestones for determining whether

nonpoint source management measures or other control actions are being
implemented.

Section 5: Management strategies
and activities (subwatershed
goals, milestones tables)

. A set of criteria that can be used to determine whether loading reductions are

being achieved over time and substantial progress is being made toward
attaining water quality standards.

Section 5: Management strategies
and activities (subwatershed
goals, milestones tables)

Section 7: Monitoring

. A monitoring component to evaluate the effectiveness of the implementation

efforts over time, measured against the criteria established under item h
immediately above.

Section 7: Monitoring

1.2

Planning purpose and process

Water planning in Minnesota occurs at several levels and through various programs. The large size of

the Red Lake River drainage area with the inclusion of three HUC8 watersheds results in a complex

planning structure. The Red Lake Watershed District (RLWD) includes the entire drainage basin of the

Red Lake River and its tributaries, including Clearwater River and Thief River. The counties included in

this area are Red Lake County and parts of the following counties: Beltrami, Clearwater, Itasca,

Koochiching, Mahnomen, Marshall, Pennington, Polk and Roseau. In addition, the RLWD geographically

encompasses a major portion of the Red Lake Reservation. The Red Lake Nation is a sovereign nation of

the Red Lake Band of Chippewa Indians, wherein neither the RLWD nor the State of Minnesota has

jurisdiction. The RLWD overall plan, county water plans, and the Red Lake River 1W1P address water

guantity and other issues in addition to water quality.
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The purpose and approach of the Section 319 Small Watersheds Focus Grant Workplan is to synthesize
the available information and incorporate the detailed information needed to establish a NKE plan to
achieve the water quality goals for a specific portion of the whole Red Lake River Watershed. The
portion of the whole watershed addressed in this document includes the Black River HUC10 Watershed,
City of St. Hilaire — Red Lake River HUC10 Watershed, and City of Crookston — Red Lake River HUC10
Watershed upstream of the USGS gage at Crookston.

2. Planning areas

This NKE Plan incorporates part of the planning zone and management area geographic divisions used in
the Red Lake River 1IW1P. The watersheds of this detailed plan are located in the Planning Area and
include the Black River, CD 96, and the portion of the Red Lake River mainstem, between Thief River
Falls and Crookston, Minnesota (Figure 1). The planning area watersheds were selected because of their
barely impaired status, with strong likelihood of being fully restorable. The water quality impairments
addressed in the planning area watersheds are described in Section 4.2. The impairments are also

shown in the figure below.
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Figure 1. Red Lake River TRF to Crookston, Minnesota, Black River, and CD 96 Watersheds and stream

impairments
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The management areas largely encompass stream or ditch drainage boundaries or portions of the
drainage area.

The Red Lake River Watershed partners went through a prioritization process during the development of
the 1W1P. Through the public participation process and the development of the plan, the group
prioritized these waterbodies described in this NKE Plan. The Minnesota Pollution Control Agency
(MPCA) completed assessments, listed impaired waterbodies, and collaborated with the local partners
in developing the TMDLs and WRAPS reports for the area. Partners developed a resource management
classification to rank and plan their work. The classifications scheme is based on the condition of the
resource and was used to assign various management levels. The following are the resource
management classification used:

1. High Quality - Un-impaired stream segments furthest from the impairment listing standard for any
given parameter

2. Needs Protection - Un-impaired stream segments closest to the impairment listing standard for any
given parameter

3. Impaired stream segments closest to the impairment listing standard for any given parameter
4. Impaired stream segments furthest from the impairment listing standard for any given parameter
5. No monitoring data available at the time of plan writing

Partners worked with stakeholders to generate priorities needing protection, impaired but restorable
(close to WQS), and significantly impaired (other).
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3. Watershed description

The Planning Area is located in the Red Lake River Watershed, which is part of the Red River Basin of
northwest Minnesota. The planning area drains approximately 304 square miles of land in Pennington
and Red Lake Counties, with a small portion in Polk County.

Row crop agriculture is prevalent throughout the planning area. Decades of work to clear and drain the
wetlands and prairies of the region have resulted in one of the richest agricultural regions in the
country. However, conversion to agriculture has come at a considerable cost to the rivers and streams of
the region. The Red Lake River is not only a major contributor of water but is also considered to be a
major contributor of pollutants to the Red River (NRCS 2008). Today, over 60% of streams in the
planning area have been altered to improve drainage. Sediment loading caused by erosion of both
stream banks and runoff from surrounding land is a major problem. Although much of the erosion of
stream banks occurs primarily during high flows, it is not limited to these times as wind is also a
significant mechanism of soil loss, especially given the relatively wide-open nature of this watershed.
Although erosion of stream banks is a natural process that takes place under normal conditions in
streams, cultural activities that affect the amplitude of discharge fluctuations can exacerbate erosion of
stream banks (Waters, 1995). For the Red Lake River Watershed, the combination of minimized riparian
zones and hydrological alteration (channelization and tiling) are among the most prevalent of these
activities.

3.1 Topography and drainage

The Red Lake River drops approximately 385 feet over its length from Lower Red Lake to its confluence
with the Red River (Figure 2), for an average of approximately 2 feet per mile. Overall, the elevation
drop of the Red Lake River in the planning area is steeper than the other portions of the river, with an
average of approximately 5 feet per mile. The downstream portion of the Red River in the planning area
is a higher gradient segment that flows across a series of glacial beach ridges, and riffles and pools are
common (Groshens 2005). The upstream portion is relatively lower gradient and parallels the beach
ridge.
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Figure 2. Red Lake River gradient plot (from Groshens 2005)
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3.2 Soils

Soils in the planning area are primarily loam and fine sandy loam, with areas of clay in the Black River
Watershed (SSURGO Soils Surface Texture).

3.3 Streams

The major river within the planning area, the Red Lake River, originates from Lower Red Lake in Beltrami
County approximately 67 river miles upstream of the planning area. The river flows for approximately 35
miles within the planning area. The Thief River discharges into Red Lake River at the most upstream part
of the planning area at the City of Thief River Falls, and the Clearwater River enters Red Lake River at the
most downstream part of the planning area at the City of Red Lake Falls. The Red Lake River reaches its
confluence with the Red River in East Grand Forks, approximately 92 miles downstream of the planning
area. Eventually this water is carried into Lake Winnipeg in Canada through the Red River. The Boundary
Waters Treaty of 1909 guides watershed management between Canada and the United States. The text
can be found in Appendix A.

Pennington County Ditch 96 flows into the Red Lake River downstream of Saint Hilaire, and the Black
River flows into the Red Lake River approximately 13 river miles downstream of Red Lake Falls. The
Shirrick Dam was constructed on the Black River in 1984 in Section 35 of Wylie Township in Red Lake
County, approximately six miles northwest of Red Lake Falls. The primary purpose of the impoundment
is to provide flood relief on the Red Lake River and the Red River of the North by controlling the flow
contribution from the Black River. The reservoir has the capacity to detain up to 4,800 acre-feet of
water. The Shirrick Dam is an on-channel impoundment. The outlet structure is a barrier to fish passage
and negatively affects upstream fish communities.
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Groshens (2005) evaluated stream morphology and stability in the Red Lake River Watershed. Although
the study did not have monitoring sites in the planning area, some general conclusions can be drawn.
Many of the sites are sensitive to changes in hydrology and sediment supply and have high erosion
potential. In the less entrenched streams with wider floodplains, vegetation controls stream width-to-
depth ration stability. On the more unstable, channelized stream segments, other factors such as altered
stream flows have a greater effect on the channel than riparian vegetation.

3.4 Lakes

There are a limited number of lakes and corresponding monitoring data in the planning area. Lakes were
not assessed in the Red Lake River Watershed Monitoring and Assessment Report (MPCA 2016) due to
insufficient information.

3.5 Wetlands

There are approximately 10,775 acres of wetland in the planning area, or approximately 6% of the
planning area. The predominant wetland types are wet meadow (37%), shallow marsh (19%), and shrub
swamp (19%). (Data source: NWI Circular 39 Classification)

Prior to settlement, wetlands were much more prevalent and evenly distributed throughout the Red
Lake River Watershed. As wetland soil features persist after artificial drainage, soil survey data can be
used to estimate historical wetland extent. Poorly and very poorly drained soil drainage classes (which
would typically support wetlands) equal 127,816 acres in the watershed—or approximately 66%.
Comparing that total to the current NWI estimate reveals that approximately 92% of the historical
wetland extent has been lost.

3.6 Groundwater

The planning area is located in the Red River of the North Basin in the Northwest Hydrogeologic Region
of Minnesota (Region 3). This basin is composed of thick lacustrine sediments, averaging 150 to 300 feet
deep, with up to 95 feet of silt and clay lacustrine deposits underneath left behind by Glacial Lake
Agassiz. The lake was formed in the Hudson Bay drainage during the last de-glaciation, leaving behind
two distinct hydrogeological features—beach ridges and the lake plain. The beach ridges are remnants
of the shorelines of Glacial Lake Agassiz and are characterized by sandy, coarse-textured deposits and
disjoined aquifers. In these disconnected aquifers, water collects and moves horizontally through the
ridge and forms wetlands and springs at the base. The plain, known as the Lake Agassiz Plain, is
composed of glacial till overlying thick lacustrine sediments and is more specifically characterized by
glacially-deposited, clay-rich sediments, poorly drained organic soils, peat, and open and wooded
wetlands (Lorenz & Stoner 1996). The plain is extremely flat with few lakes, making it highly prone to
flooding.

The planning area is located in the groundwater province known as the Western Province. This province
is characterized by clayey glacial drift overlying Cretaceous and Precambrian bedrock, which contain a
limited extent of sand and sandstone aquifers, respectively (MDNR 2001).
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The lake plain aquifers are covered with thick lake deposits that are recharged primarily from an area of
stagnation moraines to the east of the Red Lake River Watershed. These areas are where glaciers
“stagnated,” deposited coarse-grained material, and left behind rough topography. Stagnation moraines
are important for regional groundwater recharge in the entire northwestern portion of the state; they
average five inches of recharge per year, but can account for up to 10 inches (MPCA 2016).

Groundwater is available primarily through surficial sand and gravel aquifers, buried sand and gravel
aquifers, and deeper cretaceous aquifers. Recharge of these aquifers is limited to areas located at
topographic highs, areas with surficial sand and gravel deposits, and those along the bedrock/surficial
deposit interface. Typically, recharge rates in unconfined aquifers are estimated at 20 to 25 percent of
precipitation received, but can be less than 10 percent of precipitation where glacial clays or till are
present (USGS 2007). The average annual recharge rate to surficial materials in the planning area is zero
to four inches per year.

Surface water withdrawals in this regions are primarily for irrigation and municipal use. The drinking
water supply management area (DWSMA) for the city of St. Hilaire is classified as very low vulnerability
and covers 210 acres.

3.7 Land cover

Prior to European settlement, the region was primarily prairie grassland. The rivers and streams are
mostly low gradient with poorly defined floodplains and drainage areas. Consequently, the watershed
was prone to annual flooding. The flooding brought in nutrient rich soil, making the area attractive for
agricultural use. Upon settlement, the land quickly gave way to the plow resulting in the conversion
from prairie to farmland throughout the watershed. This widespread conversion from prairie to
farmland and some urban development leaves the area subject to even more severe and frequent
flooding. Today, a majority of the land in the planning area is being used for agricultural production—
approximately 76% with about 69% of this being used for cultivated crops (Table 2). The change in land
use has resulted in even more severe and frequent flooding.

Table 2. Land cover summary of planning area

Land Cover Area (%)
Agriculture 75%
Developed 7%
Natural (forest, shrub, grassland) 6%
Open water and wetlands 12%

3.8 Climate and precipitation

The region has a continental climate, marked by warm summers and cold winters. The mean annual
temperature for Minnesota is 4.5°C; the mean summer temperature for the Red Lake River Watershed is
18.3°C; and the mean winter temperature is -12.8° C (MPCA 2016).

The Red Lake River Watershed is located in the northwest precipitation region. Figure 3 and Figure 4
display the areal average precipitation in northwest Minnesota for 20 and 100 years, respectively. An
areal average is a spatial average of all the precipitation data collected within a certain area presented
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as a single dataset. This data is taken from the Western Regional Climate Center, available on the

University of Minnesota Climate website. Although rainfall can vary in intensity and time of year, rainfall

totals in the northwest region display no significant trend over the last 20 years. However, precipitation

in northwest Minnesota exhibits a statistically significant rising trend over the past 100 years (p=0.001).

This is a strong trend and matches similar trends throughout Minnesota.

Figure 3. Precipitation trends in Northwest Minnesota (1992-2012) with five-year running average
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4. Water quality and quantity

4.1 Water quality standards

The federal Clean Water Act requires states to designate beneficial uses for all waters and develop
water quality standards to protect each use. Water quality standards consist of several parts:

e Beneficial uses — Identify how people, aquatic communities, and wildlife use our waters
e Numeric criteria — Amounts of specific pollutants allowed in a body of water and still protects it
for the beneficial uses
e Narrative criteria — Statements of unacceptable conditions in and on the water
e Antidegradation protections — Extra protection for high-quality or unique waters and existing
uses
Together, the beneficial uses, numeric and narrative criteria, and antidegradation protections provide
the framework for achieving Clean Water Act goals.

Minnesota’s water quality standards are provided in Minnesota Rules chapters 7050. All current state
water rules administered by the MPCA are available on the Minnesota water rules page
(https://www.pca.state.mn.us/water/water-quality-rules).

4.1.1 Beneficial uses
The beneficial uses for public waters in Minnesota are grouped into one or more classes as defined in
Minnesota Rule (Minn. R.) ch. 7050.0140. The classes and beneficial uses are:

e C(Class 1 — domestic consumption

e Class 2 —aquatic life and recreation

e Class 3 —industrial consumption

e Class 4 — agriculture and wildlife

e C(Class 5 — aesthetic enjoyment and navigation

e Class 6 —other uses and protection of border waters

e Class 7 — limited resource value waters
The aquatic life use class now includes a tiered aquatic life uses (TALU) framework for rivers and
streams. The framework contains three tiers—exceptional, general, and modified uses.

All surface waters are protected for multiple beneficial uses.

4.1.2 Numeric criteria and state standards
Narrative and numeric water quality criteria for all uses are listed for four common categories of surface
waters in Minn. R. ch. 7050.0220. The four categories are:

e cold water aquatic life and habitat, also protected for drinking water: classes 1B; 2A, 2Ae, or
2Ag; 3A or 3B; 4A and 4B; and 5;

e cool and warm water aquatic life and habitat, also protected for drinking water: classes 1B or
1C; 2Bd, 2Bde, 2Bdg, or 2Bdm; 3A or 3B; 4A and 4B; and 5;
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e cool and warm water aquatic life and habitat and wetlands: classes 2B, 2Be, 2Bg, 2Bm, or 2D;
3A, 3B, 3C, or 3D; 4A and 4B or 4C; and 5; and

e limited resource value waters: classes 3C; 4A and 4B; 5; and 7.
The narrative and numeric water quality criteria for the individual use classes are listed in Minn. R. ch.
7050.0221 through 7050.0227. The procedures for evaluating the narrative criteria are presented in
Minn. R. ch. 7050.0150.

The MPCA assesses individual water bodies for impairment for class 2 uses—aquatic life and recreation.
Class 2A waters are protected for the propagation and maintenance of a healthy community of cold
water sport or commercial fish and associated aquatic life and their habitats. Class 2B waters are
protected for the propagation and maintenance of a healthy community of cool or warm water sport or
commercial fish, and associated aquatic life and their habitats. Both class 2A and 2B waters are also
protected for aquatic recreation activities including bathing and swimming.

Protection for aquatic recreation entails the maintenance of conditions safe and suitable for swimming
and other forms of water recreation. In streams, aquatic recreation is assessed by measuring the
concentration of Escherichia coli (E. coli) in the water, which is used as an indicator species of potential
waterborne pathogens. To determine if a lake supports aquatic recreational activities, its trophic status
is evaluated using total phosphorus, Secchi depth, and chlorophyll-a as indicators. Lakes that are
enriched with nutrients and have abundant algal growth are eutrophic and do not support aquatic
recreation.

Protection of aquatic life entails the maintenance of a healthy aquatic community as measured by fish
and macroinvertebrate IBls. Fish and invertebrate IBI scores are evaluated against criteria established
for individual monitoring sites by water body type and use subclass (exceptional, general, and modified).

General use waters harbor “good” assemblages of fish and macroinvertebrates that can be
characterized as having an overall balanced distribution of the assemblages and with the ecosystem
functions largely maintained through redundant attributes. Modified use waters have been extensively
altered through legacy physical modifications, which limit the ability of the biological communities to
attain the general use. Currently the modified use is only applied to streams with channels that have
been directly altered by humans (e.g., maintained for drainage, riprapped).

The ecoregion standard for aquatic recreation protects lake users from nuisance algal bloom conditions
fueled by elevated phosphorus concentrations that degrade recreational use potential.

4.1.3 Antidegradation policies and procedures

The purpose of the antidegradation provisions in Minn. R. ch. 7050.0250 through 7050.0335 is to
achieve and maintain the highest possible quality in surface waters of the state. To accomplish this
purpose:

A. Existing uses and the level of water quality necessary to protect existing uses shall be
maintained and protected.

B. Degradation of high water quality shall be minimized and allowed only to the extent necessary
to accommodate important economic or social development.

C. Water quality necessary to preserve the exceptional characteristics of outstanding resource
value waters shall be maintained and protected.
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D. Proposed activities with the potential for water quality impairments associated with thermal
discharges shall be consistent with section 316 of the Clean Water Act, United States Code, title
33, section 1326.

4.1.4 Standards and criteria
The stream and lake in the watershed are designated as class 2B waters. The water quality standards

and criteria used in assessing the streams and lakes in the planning area include the following
parameters:

e E. coli— not to exceed 126 organisms per 100 milliliters (org/100 mL) as a geometric mean of not
less than five samples representative of conditions within any calendar month, nor shall more
than ten percent of all samples taken during any calendar month individually exceed 1,260
organisms per 100 milliliters. The standard applies between April 1 and October 31.

e Dissolved oxygen — daily minimum of 5 milligrams per liter (mg/L).
e pH—to be between 6.5 and 9.0 pH units.

e Total suspended solids (TSS) — 65 mg/L not to be exceeded more than 10% of the time between
April 1 and October 31.

e Chloride
e Chronic: 230 mg/L
e Maximum standard: 860 mg/L
e Final acute value: 1,720 mg/L
e Stream eutrophication — based on summer average concentrations for the South River Nutrient
Region
e Total phosphorus (TP) concentration less than or equal to 150 micrograms per liter (pg/L)
and
e Chlorophyll-a (seston) concentration less than or equal to 35 pg/L or
o Diel dissolved oxygen (DO) flux less than or equal to 4.5 mg/L or
o Five-day biochemical oxygen demand (BOD) concentration less than or equal to 3.0 mg/L.

e If the TP criterion is exceeded and no other variable is exceeded, the eutrophication
standard is met.

e Lake eutrophication —based on summer average values for shallow lakes in the western corn
belt plains ecoregion

e Total phosphorus concentration less than or equal to 90 pg/L and
e Chlorophyll-a concentration less than or equal to 30 ug/L or
e Secchi disk transparency not less than 0.7 meter.

e Biological indicators — The basis for assessing the biological community are the narrative water
quality standards and assessment factors in Minn. R. 7050.0150. Attainment of these standards
is measured through sampling of the aquatic biota and is based on impairment thresholds for
indices of biological integrity (IBI) that vary by use class. Appendix 4.1 in the Cedar River
Watershed Monitoring and Assessment Report (MPCA 2012) provides the IBI numeric
thresholds.
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4.2

Impairments

The Clean Water Act, Section 303(d) requires total maximum daily loads (TMDLs) to be developed for
surface waters that do not meet applicable water quality standards necessary to support their
designated uses. A TMDL determines the maximum amount of a pollutant a receiving waterbody can

assimilate while still achieving water quality standards and allocates allowable pollutant loads to various
sources needed to meet water quality standards. Several reaches are listed as impaired for turbidity and
fecal coliform bacteria; however, these impairments are now measured by total suspended solids (TSS)

and Escherichia coli (E. coli). This plan will address these impairments through the use of the current TSS
and E. coli standards.

There are 12 impairments along eight reaches in the planning area (Table 3). The impairments affect
aquatic consumption, aquatic life, and aquatic recreation uses based on mercury in fish tissue, dissolved
oxygen (DO), turbidity, fish and macroinvertebrate bioassessments, and E. coli concentrations. Causes of
the fish and macroinvertebrate impairments were investigated in the Red Lake River Watershed Stressor
Identification Report (MPCA 2015) and are summarized in Section 4.3.3. If the identified stressor(s) is a
pollutant (e.g., TSS), and if there is a state water quality standard for that pollutant, a TMDL can be
developed. Non-pollutant stressors (e.g., lack of base flow) are not subject to load quantification and

therefore do not require TMDLs. All aquatic life use impairments—not just those with associated
TMDLs—are addressed in the watershed restoration and protection strategies (WRAPS) report and the

1W1P.

Table 3. Impairments in the planning area from the 2018 303(d) list of impairments

Water Water body Affected Pollutant or
body name | description AUID designated use | stressor TMDL
Aquatic
macroinvertebrate
bicassessments No
Dissolved Oxygen
-96.4328 Aquatic Life Fishes No
48.0146 to Aquatic bioassessments No
Black River | Little Black R 09020303-558 | Recreation E. coli Draft 2019
Little Black R to Aquatic
Black River | Red Lake R 09020303-529 | Recreation E. coli Draft 2019
Branch 5 of
Pennington | BR 2 CD 96 to
County CD 96 main Fishes
Ditch 96 stem 09020303-545 | Aquatic Life bioassessments No
Pennington
County
Ditch 96 Headwaters to Aquatic
(76) Red Lake R 09020303-505 | Recreation E. coli Draft 2019
Red Lake Black R to Turbidity Draft 2019
River Gentilly R 09020303-502 | Aquatic Life Mercury 2007
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Water Water body Affected Pollutant or

body name | description AUID designated use | stressor TMDL
County Ditch

Red Lake 96 to Turbidity Draft 2019

River Clearwater R 09020303-504 | Aquatic Life Mercury 2007
County Ditch o

Red Lake 99 to Burnham Turbidity Draft 2019

River Cr 09020303-506 | Aquatic Life Mercury 2007
Thief River to

Red Lake Thief River Falls Aquatic

River Dam 09020303-509 | Consumption Mercury 2007
Gentilly R to o

Red Lake County Ditch Turbidity Draft 2019

River 99 09020303-512 | Aquatic Life Mercury 2007

4.3 Water quality summary

The intensity of monitoring efforts has increased in the last two decades (Figure 5). Increased awareness

of the importance of monitoring data collection, monitoring methods, water quality standards, and

assessment results have motivated multiple, productive, local monitoring programs (LGUs and

volunteers). In the last two decades, through the collaborations of local and state agencies, have

collected a cornucopia of data at identified key locations within the prioritized areas of the Middle Red

Lake River Watershed. The RLWD collects samples semi-monthly from key sites. The soil water and

conservation districts (SWCDs) collect monthly samples from several areas during ice-out. Volunteer

monitoring by River Watch programs at schools generates a significant amount of water quality data.

State agencies have allocated funding for intensive studies, load monitoring, and supplemental

condition monitoring. The scope of monitoring efforts has expanded to include continuous water quality

monitoring with deployed loggers, increased local stage/flow monitoring, and MPCA biological

monitoring. All data collected by the local and agencies is uploaded to the Minnesota’s EQuIS systems.

Red Lake River Small Watersheds Focus Grant Workplan ¢ April 2020

16

Minnesota Pollution Control Agency



Figure 5. Historical quantification of WQ monitoring data collection
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Five reaches were split during the 2014 assessment so that TALU standards could be applied properly. In
most cases, a channelized portion of the reach was separated from a natural-channel portion. Local
monitoring efforts have expanded in order to attain sufficient data from as many of those new
assessment units as possible (draft TMDL, 2019).

Figure 6. Number of impairments and impaired reaches in the RLRW
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The TSS through the whole of the Red Lake River generally increases from low to high along the entire
river. The TSS impairments are less severe in upstream reaches (Figure 7). The Red Lake River -504 is the
reach addressed in this plan.

Figure 7. Rates at which the TSS standard is exceeded in impaired reaches of the Red Lake River (draft
TMDL, 2019)
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The Red Lake Watershed District (RLWD), MPCA, and project partners collected a large amount of data
and other information about the extent of water quality problems, sources of pollutants, and stressors
of aquatic life during the Red Lake River WRAPS project. Intensive sampling, longitudinal sampling,
deployment of DO loggers, windshield surveys, geomorphic assessment, stressor identification, water
guality models, and stakeholder input have all contributed to the current knowledge of stressors and
pollutant sources in the watershed.

4.3.1 TSS

One stream reach in the planning area, the Red Lake River from Pennington CD 96 to Clearwater River,
has an aquatic life impairment due to high turbidity and TSS. TSS concentrations exceed the 30 mg/L
standard primarily under very high and high flows, with only one exceedance under mid-range or lower
flows (Figure 8). Biological monitoring indicates that the fish and macroinvertebrate assemblages meet
the biological indicators for aquatic life.
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Figure 8. Load duration curve for TSS for the Red Lake River at Red Lake Falls (WID -504; figure from MPCA and

RLWD 2019)
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4.3.2 Dissolved oxygen

The Black River (WID -558) has an aquatic life impairment due to low levels of dissolved oxygen. 18% of
all DO daily minimums were below the 5 mg/L standard, and over 30% of all data taken at 9:00 AM were

below 5 mg/L (Figure 9).
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Figure 9. Severity of dissolved oxygen impairment on Black River (WID -558; data from MPCA and RLWD 2019)
Data from 2006-2015.
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4.3.3 E. coli

Concentrations of E. coli in surface waters were evaluated against the water quality standard as part of
the MPCA’s watershed assessment in 2014. Three reaches in the planning area were identified as having
aquatic recreation impairments due to high levels of E. coli. The monthly geometric mean was exceeded
once in Pennington CD96, once in the upstream Black River reach, and during three months in the lower
Black River reach (Table 4). The standard was exceeded most frequently in July.

Insufficient data were available to assess the Little Black River (unnamed ditch to Black River, WID -528).
However, E. coli concentrations were high in the summer of 2015, and the reach might be listed as
impaired when additional data are collected (MPCA 2019).

In the three impaired reaches, higher E. coli concentrations were observed across all flow regimes that
were sampled (Figure 10 through Figure 12).

Table 4. E. coli monthly geometric mean concentrations on impaired reaches (data from MPCA and RLWD 2019)

Values in red indicate geometric means that exceed the 126 org/100 mL E. coli standard.

Stream Name WID E. Coli Monthly Geometric Mean
Concentration (org/100 mL)
May | Jun Jul Aug | Sep
Pennington CD96 -505 47 111 264 61 100
Black River, end of channelized reach to Little Black River -558 11 90 142 111 | 25
Black River, Little Black River to Red Lake River -529 67 247 150 42 137
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Figure 10. E. coli load duration curve for Pennington County Ditch 96 at Highway 32, representing AUID
09020303-505 (from MPCA and RLWD 2019)
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Figure 11. E. coli load duration curve for the Black River at CSAH 18, representing AUID 09020303-529 (from
MPCA and RLWD 2019)
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Figure 12. E. coliload duration curve for the Black River at Red Lake County Road 101, representing AUID
09020303-558 (from MPCA and RLWD 2019)
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4.4 Stressor identification for biological impairments

In order to develop appropriate strategies for restoring and protecting waterbodies, the stressors
and/or sources impacting or threatening the waterbodies must be identified and evaluated. Stressors to
waterbodies with either fish or macroinvertebrate impairments are determined through a biological
stressor identification (SID) process. SIDs evaluate both pollutant and non-pollutant-related (e.g., altered
hydrology, fish passage, habitat) factors as potential stressors. If a non-pollutant stressor is linked to a
pollutant (e.g., habitat issues driven by total suspended solids (TSS) or low dissolved oxygen (DO) caused
by excess phosphorus), a TMDL is required. Non-pollutant stressors are not subject to load
guantification and therefore do not require TMDLs. Streams determined to be stressed by degraded
habitat and other non-pollutant stressors are not addressed by TMDLs but are still priorities for
restoration efforts.

A range of stressors is associated with the biologically impaired reaches in the planning area (Table 5).
These stressors are described in more detail in the subsections that follow.
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Table 5. Summary of the stressors associated with the biologically impaired reaches in the planning area (MPCA
2015)

Consistency of Evidence ?

Loss of Physical Lack of Lack of Instream | High Suspended | Low Dissolved
Reach Name (WID) Connectivity Base Flow Habitat Sediment Oxygen
Branch 5 of Pennington
County Ditch 96 (-545) +++ +++
Black River (-558) +++ ++ ++ + ++

a. +++ Convincingly supports; ++ Strongly supports; + Somewhat supports

4.4.1 Branch 5 of Pennington County Ditch 96 (-545)

The subwatershed of this reach contains three miles of intermittent stream and 27 miles of intermittent
drainage ditch (MPCA 2015). 95% of the watercourses in the subwatershed have been hydrologically
altered, including the entire stream reach of this one-mile long WID. Cultivated crops are the
predominant land cover (68%) in the watershed.

The primary stressors leading to an impaired fish assemblage are lack of base flow and low dissolved
oxygen (MPCA 2015). The main channel of CD96 is in need of a grade stabilization project that alleviates
the problem of the perched culvert at the Highway 32 crossing. Continuous data collected on County
Ditch 96 downstream of Branch 5, field observations, and watershed modeling suggest that the reach is
prone to frequent periods of minimal to no flow. Continuous DO sampling during a two-week period in
the summer of 2014 showed violations of the DO standard 89% of the time. Fish sampling indicates low
DO.

4.4.2 Black River (-558)

The subwatershed of this 14-mile reach is in the beach ridges region. Whereas the reach itself has not
been hydrologically altered, 60% of the watercourses in the subwatershed have been either
channelized, ditched, or impounded. Cultivated crops are the predominant land cover (78%) in the
watershed.

Several factors are stressing the biological assemblages in this reach of the Black River (Table 6). A loss
of physical connectivity is the stressor with the highest consistency of evidence. The Schirrick Dam and
the associated impoundment is a barrier to connectivity. A private watercourse crossing (e.g., “Texas”
crossing) along the reach downstream of this impaired reach also may be a barrier to connectivity. Other
stressors include a lack of base flow, low dissolved oxygen, and lack of in-stream habitat. The evidence
only somewhat supports high TSS as a stressor to the biota—there are occasional periods of high TSS
that could be leading to embeddedness of coarse substrate. A turbidity impairment on a former
assessment unit (-530) of the Black River, which included WID -558, was removed in 2016 for this
portion of the Black River because the reach meets the TSS standard.
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Table 6. Stressors to biota in the Black River, -558 (MPCA 2015, MPCA 2019, HDR 2017)

Stressor Fish/ Source/cause Consistency of
Invertebrates Evidence ?

Loss of physical F Schirrick Dam, “Texas” crossing on lower part of +++

connectivity reach

Lack of base flow F, | Channel modification of upstream reach (-557) ++

Lack of in-stream F, 1 Areas with poor substrate, channel morphology, land | ++

habitat use, and riparian characteristics.

High suspended F, | Upland erosion; inadequate riparian buffers; +

sediment streambank erosion

Low dissolved oxygen | F,| Lack of base flow, upstream channelization (-557) ++

b.  +++ Convincingly supports; ++ Strongly supports; + Somewhat supports

4.5 Pollutant source assessments

Different from stressors, sources of pollutants are determined through a pollutant source assessment. A
pollutant source assessment for pollutant related impairments is provided in the draft TMDL report
(MPCA and RLWD 2019), and a pollutant source assessment for TSS and E. coli was completed for the
entire planning area as part of the WRAPS development (MPCA 2019). Information from both of these
efforts is included below, in addition to watershed model outputs.

4.5.1 TSS

4.5.1.1 Point sources

Several point sources contribute sediment to surface waters in the planning area, although the sources
are minor and likely do not contribute to sediment impairment. It is assumed pollutant loads from
permitted point sources meet the waste load allocations for the entities and no further reductions are
required.

Permitted stormwater
Construction stormwater is regulated through an NPDES permit. The annual percentage of land area

that is regulated through the construction stormwater permit is less than 0.04% of the planning area.
Pollutant loading from construction stormwater is not considered a significant source.

Industrial stormwater is also regulated through an NPDES permit when stormwater discharges have the
potential to come into contact with materials and activities associated with the industrial activity. It is
estimated that a small percent of the planning area is permitted through the industrial stormwater
permit, and industrial stormwater is not considered a significant source

There are no permitted municipal separate storm sewer systems (MS4s) in the planning area.

It is assumed pollutant loads from permitted point sources meet the waste load allocations for the
entities and no further reductions are required.
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Permitted wastewater
Three permitted wastewater treatment plants (WWTPs) are located in the planning area and discharge

to Red Lake River:

e Thief River Falls WWTP (MN0021431)

e Saint Hilaire WWTP (MN0024741)

e 7-Clans Casino WWTP (MN0063452)
It is assumed pollutant loads from permitted point sources meet the waste load allocations for the
entities and no further reductions are required. During the development of the TMDL, it was ensured
that the permit limits were correctly assigned to meet water quality standards.

4.5.1.2 Stream and ditch bank erosion

Eroding banks along the Red River of the North are sources of sediment to the river. Removal of deep-
rooted and woody vegetation can lead to sloughing and mass wasting of stream banks. Additionally,
increased drainage of agricultural land in the Red River Valley and record precipitation have led to
frequent and significant flooding, which have caused river channels to down cut and widen. This has led
to an increase in the number of slope failures across the Red River Valley (Rush et al. n.d.).

The following reaches in the planning area have eroding river and stream banks (MPCA 2019):

e The Red Lake River between Hwy 32 and Old Crossing Treaty Park (starts at the downstream end
of -504 and extends downstream of the planning area)

e 6.3 miles of the Red Lake River downstream of the southern edge of Thief River Falls
(48.092769/-96.186071 to 48.040046/-96.210036)

e Black River, downstream of CSAH 18

Erosion rates were measured along some of these reaches; erosion rates were highest along the TSS-
impaired reach (Table 7). Stream and ditch bank erosion is often an increased problem in channels that
are unstable. Channel incision is often associated with the unstable state. High flows, especially flood
flows, are then confined within the incised channel and do not extend into flood plain areas, dissipating
the energy. The areas of greatest risk are identified in the bulleted list above. Table 7 provides estimated
erosion rates using the BANCS model for the three critical sites.
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Table 7. 2012 erosion estimates using BANCS model (MPCA 2019)

River | Reconnaissance | WID | TSS Length | Erosion Erosion | Erosion Pfankuch
Reach Impairment | (mi.) Volume | Mass Rate Stability
(yd3/yr) | (ton/yr) | (ton/mi- | Rating
yr)
Red Mark Blvd to -513 | No 3.8 1,545 2,009 529 Stable
Lake Hwy 32/CR7
River
Red Hwy 32 to -504 | Yes 4.9 6,144 7,988 1,630 Stable
Lake Sportsman’s Park
River | near Red Lake
Falls
Black | CSAH 18 to Red -529 | No 0.95 238 310 326 Unstable
River Lake River

Outlets of public drainage systems can also be a TSS source. Headcutting, gully formation, instability,
and mass wasting occur along some outlets of drainage systems that discharge to streams. Pennington
County and Red Lake County are in the process of conducting ditch inventories. Ditches will be
prioritized for BMP implementation based on the magnitude of need for side water inlets and buffers.

Sediment yields from bed and bank erosion were estimated with the Hydrological Simulation Program—
FORTRAN (HSPF) watershed model (RESPEC 2014). Bed and bank erosion represents approximately 44%
of the sediment load in the planning area. A watershed model developed with the Soil and Water
Assessment Tool (SWAT) also found that instream erosion contributes significantly to sediment loading
in the Red Lake River Watershed (Glazewski and Kurz 2011).

4.5.1.3 Overland erosion

Overland erosion can be a sediment source primarily due to gully erosion from cultivated fields and
unstable and eroding ditch outlets. The HSPF watershed model indicates that overland erosion
represents approximately 56% of the sediment load in the planning area.

4.5.1.4 Wind erosion

Wind erosion can be a source of sediment in the planning area, particularly in the spring and early
summer. The Red River Valley in general is susceptible to wind erosion due to its flat topography, tillage
depth and intensity, residue and vegetative cover, crop selection, and natural carbonates at the surface.
In the planning area, wind erodibility on average is highest in the Pennington CD96 watershed and
portions of the Black River watershed. A study of six field ditches in western Minnesota found on
average 9.1 tons of soil accumulated per acre of road ditch (DeJong-Hughes et al. 2011).

4.5.1.5 Stormwater runoff

Stormwater runoff from the City of Thief River Falls can transport sediment to surface water. The City of
Saint Hilaire and part of the City of Red Lake Falls are also in the planning area, but to a lesser extent.
Stormwater runoff from these cities is considered nonpoint because the stormwater is not regulated
through the MS4 permit. The HSPF watershed model indicates that stormwater runoff represents
approximately 3% of the sediment load in the planning area. Although overall the contribution from
stormwater runoff is low, it could be having localized effects on surface water quality.
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A Stormwater study for the city of Thief River Falls was completed and Stormwater BMPs were
identified in the Thief River Falls Water Quality Study in 2017 even though they are not designated as a
MS4. Stormwater in Thief River Falls will be addressed through continued monitoring and voluntary
practices.

4.5.1.6 Drainage

Sediment loading from subsurface tile drainage systems in fields is not a significant source of TSS given
that surface inlets are rarely used in the watershed. Erosion at tile outlets into streams and ditches is a
potential source if the outlet erosion is not controlled.

4.5.1.7 TSS source summary

Most of the exceedances of the TSS water quality standards coincide with high and very high flows. This,
along with the HSPF modeling results, indicates that nonpoint sources of sediment are the primary
source of excess sediment. Nonpoint sediment sources include streambank erosion, overland erosion
(primarily from cropland), wind erosion, and stormwater runoff. HSPF modeling estimated that instream
and cropland erosion contribute 44% and 53%, respectively, of the TSS loading in the planning area
(Table 8). Figure 13, Figure 14, and Figure 15 illustrate the sources of sediment by land use for each
watershed as estimated by STEPL.

Table 8. TSS loads by source in the planning area (2000-2016 average)

TSS Source Percent TSS Load
Bed and bank 44%

Cropland 53%

Pasture <1%

Developed 3%

Natural <1%

Point sources <1%

Figure 13. Sources of sediment by land use in the Red Lake River Mainstem Watershed
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Figure 14. Sources of sediment by land use in the Black River Watershed
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Figure 15. Sources of sediment by land use in the Pennington CD96 Watershed
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4.5.2 E. coli

4.5.2.1 Point sources

Permitted wastewater

It is assumed pollutant loads from permitted point sources meet the waste load allocations for the

entities and no further reductions are required.

Permitted feedlots

One NPDES permitted feedlot is located in the Black River watershed. There are no NPDES feedlots in
the rest of the planning area. NPDES-permitted feedlots are designed to contain all manure from the
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facility with the exception of manure storage basin overflows due to extreme climatic events. Manure
application to cropland is to be managed by a manure management plan, but is not directly regulated.
Manure release from a basin or runoff from cropland can be a source of E. coli.

It is assumed pollutant loads from permitted point sources meet the waste load allocations for the
entities and no further reductions are required.

4.5.2.2 Feedlots

Runoff from non-permitted animal feeding operations (AFOs) can be a source of E. coli to surface
waters. Longitudinal sampling at several locations in the Red Lake River watershed indicates that
livestock operations can increase E. coli concentrations in small rivers (MPCA 2019).

AFOs are areas where animals are raised in confined areas. AFOs under 1,000 animal units and those
that are not federally defined as concentrated animal feeding operations (CAFOs) are not required to
have NPDES permits; however, the requirements of Minn. R. chs. 7020, 7050 and 7060 still apply.
Feedlots with greater than 50 animal units, or greater than 10 animal units in shoreland areas, are
required to register with the state as defined in Minn. Rules. Facilities with fewer animal units are not
required to register with the state. AFOs are generally areas where manure may accumulate and
vegetative cover is not maintained due to the density of animals. Animal number and types are listed in
Table 9.

Table 9. Animals in Black River, CD96, and Red Lake River Mainstem Watersheds

Watershed Beef Dairy Swine | Sheep | Horse
Cattle Cattle | (Hog)

Black River 873 121 735 105 17

CD 96 285 0 0 0 0

Red Lake River Mainstem 2064 896 0 20 20

The planning area includes 37 active, registered feedlots. One NPDES permitted operation and 10
registered feedlots are located in shoreland areas. The feedlots are registered for up to about 4,000
animal units with most being beef cow/calf operations (MPCA statewide feedlots database). Livestock
access to surface waters and poorly managed pastures near streams have been identified as likely
sources of E. coli to the streams. Feedlot locations are shown in Figure 16, Figure 17, Figure 18, and
Figure 19.
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Figure 16. Black River watershed E. coli impairment and feedlot locations
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Figure 17. CD 96 watershed E. coli impairment and feedlot locations
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Figure 18. Red Lake River — Thief River Falls to Red Lake Falls watershed feedlot locations
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Figure 19. Red Lake River — Red Lake Falls to Crookston watershed feedlot locations
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4.5.2.3 Wildlife

Waste from mammals and birds are natural background sources of E. coli that minimally contribute to E.
coli concentrations in surface waters. In natural settings, wildlife is scattered, and such a small fraction
of wild animal waste is deposited in waterways that natural background sources are not enough to
cause an impairment. In certain locations, wildlife concentrates near a waterway and can be a more
substantial E. coli source. Birds and waterfowl congregate at locations that provide favorable habitat and
food. There are no areas of congregated wildlife in the planning area that have been documented as
contributing to the E. coliimpairments. Microbial source tracking on the Red Lake River at Sportsman’s
Bridge (CSAH 13) on WID -504 showed trace amounts of bird markers, suggesting that wildlife are a
potential E. coli source. This reach of the Red Lake River, however, does not have an E. coli impairment.

4.5.2.4 Septic systems

Septic systems that discharge untreated sewage to the land surface or directly to streams are
considered imminent threats to public health and safety (ITPHS) and can contribute E. coli to surface
waters. Only one to two percent of septic systems in the planning area are considered to be an ITPHS.
However, about 20% of the SSTS will require some type of replacement/upgrade as described in Table
10. These failing SSTS are determined by the county annual reports to the MPCA (Pennington, Polk, and
Red Lake Counties).

Table 10. SSTS and estimated failure rates in Black River, CD96, and Red Lake River Mainstem Watersheds

Watershed # of SSTS | % of failing | # Failing
SSTS SSTS

Black River 100 20 20

CD 96 66 20 13

Red Lake River Mainstem 217 20 43

Microbial source tracking conducted on the Black River (monitoring site Black River at CSAH 18) showed
trace amounts of human markers, suggesting that septic systems could potentially be contributing to
fecal contamination (MPCA 2019). The E. coli data from this site show high concentrations across all flow
zones that were sampled (Figure 11), also indicating that septic systems could be a potential source of E.
coli.

4.5.2.5 E. coli source summary

Higher E. coli concentrations were observed across all flow regimes that were sampled (Figure 10
through Figure 12), suggesting that a variety of sources contribute to E. coli impairment. Permitted
wastewater and permitted feedlots exist in the planning area; however, they are not likely to be
sources. Nonpoint E. coli sources include runoff from feedlots, pastured livestock, wildlife, and ITPHS
septic systems. Figure 20, Figure 21, and Figure 22 illustrate the sources of sediment by land use for
each watershed as estimated by STEPL.
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Figure 20. E. coli loading by land use for the Red Lake River Mainstem Watershed
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Figure 21. E. coli loading by land use for the Black River Watershed
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Figure 22. E. coli loading by land use for the Pennignton CD96 Watershed
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4.6 TMDLs

TMDLs were developed in the Draft Red Lake River Watershed Total Maximum Daily Load Report (MPCA
and RLWD 2019) and the Minnesota Statewide Mercury TMDL (MPCA 2007) for the load-based
impairments in the planning area. Table 11 lists the impairments for which TMDLs were developed and,
where applicable, the percent load reductions needed to achieve the TMDL.

Table 11. TMDL reports addressing planning area impairments and recommended reductions

TSS and E. coli reductions are from the Draft Red Lake River Watershed TMDL (MPCA and RLWD 2019) and the mercury
impairments are in the Minnesota Statewide Mercury TMDL (MPCA 2007)

% TSS % E. coli
Water body name and description WID reduction reduction | Mercury
Red Lake River (Thief River to Thief River Falls Dam) | 509 Statewide reductions ?
Red Lake River (Thief River Falls Dam to Pennington
County Ditch 96) 513 Statewide reductions ?
Red Lake River (Pennington CD 96 to Clearwater
River) 504 58% Statewide reductions ®
Red Lake River (Black R to Gentilly R) 502 59% Statewide reductions ®
Red Lake River (Gentilly R to CD99) 512 --b
Red Lake River (CD 99 to Burnham Cr) 506 40%
Pennington CD 96 (Headwaters to Red Lake River) 505 3%
Black River (end of channelized reach to Little Black
River) 558 2%
Black River (Little Black River to Red Lake River) 529 98%

aThe Statewide Mercury TMDL (MPCA 2007) and Implementation Plan (MPCA 2009) present statewide mercury load reduction
goals that are not specific to individual water bodies.

bThere was too little TSS data available to reliably calculate current loads or prescribe load reductions.
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5.

Management strategies and activities

The management strategies are described as a targeted group of activities to reach a shorter, ten-year

goal reduction. There are also general suites of BMPs for each watershed that will be implemented with

prioritization to critical areas that will enable the watersheds to reach water quality standards over the

long term.

5.1

5.1.1 Suite of BMPs and the issues they address

Table 12 provides a list of the BMPs that have been identified as suitable for implementation in the
watersheds. The table describes which issue they address.

Table 12. BMP alignment with Issues of Concern (1W1P, 2017)

Issues of Concern

Implementation Strategies applicable to all subwatersheds
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Alternative Tile Intakes X X X
CSP Precision Agriculture
. X X X
Practices
Channel Bed and Stream
e s X X X X X X
Channel Stabilization
Conservation Crop Rotation X X
Conservation Cover X X X X
Conservation Tillage X X
Cover Crop X X X X X
Critical Area Planting X X X X X X X
Diversions X X X X
Drainage Water Management X X X X X X
Field Borders X X X
Filter Strips X X X X X
Grade Stabilization Structures X X X X
Grassed Waterways X X X
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Issues of Concern
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Milk House Waste Treatment X X X
Multi-stage ditch X X X
Noxious Weed Management X
Nutrient Management X X X
Pest Control X
Prescribed Burning X
Raingardens X X X X
Restoration and Management
of rare or declining habitat X
Riparian Buffers X X X X X X
Rotational and Prescribed
. X X
Grazing
Septic System Upgrades X X X
Stormwater Management « « « « «
BMPs
Stormwater Retention Basins X X X X X X X
Streambank, Shoreland, and
. . X X X X X
Roadside Protection
Tree and Shrub Establishment X X
Upland Wildlife Habitat «
Management
Waste Storage Facility X X X
Wastewater and Feedlot « « « «
Runoff Control
Water Control Structures X X X X X
Water and Sediment Control
. X X X X X X X
Basins
Wetland Restorations X X X X X X X X
Well Sealing X X X
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5.1.2 Mercury management

Atmospheric deposition of mercury is uniform across the state and supplies more than 99.5% of the
mercury getting into fish. Agency research has demonstrated that 70% of current mercury deposition in
Minnesota comes from human sources and 30% from natural sources, such as volcanoes. There are no
known natural sources in the state that emit mercury directly to the atmosphere.

The long-term goal of the mercury TMDL is for the fish to meet water quality standards; the approach
for Minnesota’s share is mass reductions from state mercury sources. This mercury TMDL establishes
that there needs to be a 93% reduction in state emissions from 1990 for the state to meet its share.
Water point sources will be required to stay below 1 percent of the total load to the state and all but the
smallest dischargers will be required to develop mercury minimization plans. Air sources of mercury will
have a 93% emission reduction goal.

Almost all the mercury in Minnesota’s lakes and rivers is delivered by the atmosphere. Mercury can be
carried great distances on wind currents before it is brought down to earth in rain and snow. About 90%
of the mercury deposited on Minnesota comes from other states and countries. Similarly, the vast
majority of Minnesota’s mercury emissions are carried by wind to other states and countries. It is
impossible for Minnesota to solve this problem alone; the United States and other countries must
greatly reduce mercury releases from all sources.

Because mercury in runoff is derived from atmospheric deposition, mercury in stormwater is accounted
for in the calculation of the atmospheric load. Separate strategies for reducing nonpoint sources are not
included in this plan because implementation of the strategies in section 4 to reduce air deposition will
ultimately reduce stormwater loading.

Any efforts to reduce soil erosion will tend to reduce mercury entering a lake or river from nonpoint
water sources. Many of these practices are already employed for control of sediment and nutrient
loading and will result in reducing mercury loading to surface waters.

5.2 Watershed specific strategies and goals

The 1W1P started the process of identifying goals, priority areas, and management practices to address
water quality problems in each management area. This plan will focus on three waterbodies the Black
River, Pennington CD 96, and the mainstem of the Red Lake River between Thief River Falls and
Crookston. The focus of this effort will be on the tributaries to the mainstem; however, it is expected
that those practices will also impact the water quality of the mainstem Red Lake River. This section was
selected due to the likelihood of success of restoration—most of the waterbodies are considered barely
impaired.

For the purposes of this NKE Plan, all of the BMPs needed to meet or exceed the reductions goals will be
described in Section 5.

A ‘Tailored Targeted Implementation Plan with Measurable Water Quality Outcomes’ was completed to
provide planning region implementation profiles that summarize current resource conditions and
present information about the potential number, location, and types of management practices and
structural BMPs for implementation. The implementation profile also presents information about the
relationship between the fiscal investment to implement structural BMPs relative to the estimated cost-
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share available for implementation and stated surface water quality load reduction goals. The
implementation profile for each management area targets the implementation of management
practices and structural BMPs. Each implementation profile summarizes the following:

e Measurable goal for the management area

e The approach used for targeting practices

e Cost-effectiveness of conservation efforts within the management area (i.e., a conservation
investment guide)

e Summary of targeted practices and their anticipated measurable water quality benefits

¢ A map of the management area and targeted practices

e A description of how the targeted implementation profile can be tailored for on-the-ground
implementation

5.2.1 Red Lake River from Thief River Falls to Crookston

The Red Lake River between CD 96 and Red Lake Fa