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EXECUTIVE SUMMARY

As our communities continue to grow and change, it is valuable to recognize that a constant remains—
humans continue to have a strong connection to water. Whether you live, work or play in a watershed, the
water connects us all and plays an important part in our health and well-being. With the 50th anniversary
of the 1972 amendments to the Clean Water Act (CWA), it is a good time to reflect on the efforts put toward
clean water and the value that water brings to our everyday lives. Included in the CWA are national water
quality goals for waterways to be fishable, swimmable and safe for use as drinking water supplies, as well
as strict standards to measure and protect water quality.

Middle Fork Beargrass Creek (Middle Fork) is a unique urban watershed located in the east part of Jefferson
County, Kentucky, and is home to residences, businesses, schools, parks, nature trails, malls and even a
historic farm. Along with active citizen groups, there are many residents, business owners and other
stakeholders working together to improve water quality and address nonpoint source pollution within Middle
Fork. Currently, Middle Fork falls short of meeting all standards for healthy waterways and therefore will
benefit from a watershed-based plan. As defined by the Kentucky Division of Water (DOW), “A watershed
plan is a strategy that provides assessment and management information for a geographically defined
watershed, including the analyses, actions, participants and resources for developing and implementing
the plan.” This watershed plan was funded utilizing Section 319(h) funding, in partnership with the
Louisville/Jefferson County Metropolitan Sewer District (MSD).

An understanding of Middle Fork’s past is critical for stakeholders who propose changes affecting its future.
Middle Fork was historically a strategic resource and economic catalyst for early growth in the watershed,
but it became polluted due to early industrial practices and was affected by several catastrophic floods. For
many years, areas of the Three Forks of Beargrass Creek, including Middle Fork, were modified to fit the
community’s wants and needs. Portions of Beargrass Creek were relocated and channelized due to
development, and the impacts of the increased impervious area caused increased runoff during rain events.
The history of this watershed has helped form what the landscape looks like today and drives the needs for
improvement in the future.

Two key components distinguish this plan from other watershed plans developed in Kentucky. First, this
plan is for a fully urbanized watershed with a diverse land use and population. Second, the types of
partnerships that were fostered and leveraged to better characterize the watershed were unique. As the
first watershed plan for Jefferson County, Middle Fork Beargrass Creek Watershed was chosen for this
study because of the extensive existing network of invested project partners, watershed stakeholders and
interested public. In an urban watershed like Middle Fork, the actions stakeholders take to care for the land
affect water quality and the health of our streams. Input from all parties informed the decision to pursue this
monitoring and assessment project with the goal of watershed ecology and in-stream water quality
improvements.

This watershed-based plan provides a road map that project partners, watershed stakeholders and the
public can utilize to improve water quality in Middle Fork. Watershed planning assists communities with
managing nonpoint source pollutants that can impact water quality in streams and rivers. Stream conditions,
land use practices and other data collected within the entire watershed help biologists, engineers, planners,
government officials and community members better understand the watershed's needs. In addition, this
data helped identify potential projects and best management practices (BMPs) that assist in improving
water quality conditions of the watershed.

The Kentucky Watershed Planning Guidebook lays out the necessary information for an effective
watershed-based plan. It introduces the watershed approach, which consists of iterative steps to
1
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characterize existing conditions, identify and prioritize problems, define objectives, develop protection or
remediation strategies, and implement and adapt selected actions as needed. The Middle Fork Beargrass
Creek Watershed-Based Plan describes some of the water quality issues facing the watershed, presents
the results of a water quality monitoring effort aimed at identifying the sources and levels of point and
nonpoint source pollution, and outlines potential efforts to address these issues.

Specific interest was given to in-stream suspended sediments and bacteria when developing the monitoring
plan for this project, as these parameters, along with identified Total Maximum Daily Loads (TMDLs), were
considered areas of specific concern for the watershed. With the parallel efforts of the U.S. Army Corps of
Engineers (USACE) Three Forks of Beargrass Creek study, this watershed plan benefited from additional
stream walks to better characterize stream conditions both in-stream and along the stream corridor. While
the USACE Three Forks study was larger in scope and assessed the Muddy, Middle and South Forks of
Beargrass Creek, both projects evaluated existing in-stream and riparian habitat, as well as recreational
opportunities, resulting in a more robust data set for characterization of nonpoint source pollution
challenges.

A major component of understanding the watershed’s health is characterizing the watershed based on
water quality parameters collected through monitoring. In the lead-up to the beginning of monitoring and
through initial investigation of the watershed, several relevant observations were made by the team that
shaped the logistical approach and setup of the project. The need for a targeted watershed-based sampling
plan was identified for the collection of accurate and precise data on water quality and stream conditions.
Collection efforts for Middle Fork performed by Kentucky DOW and MSD were combined to characterize
the stream health and water quality of the watershed and to identify further improvement opportunities.

Nonpoint source pollution parameters identified for monitoring of the Middle Fork Beargrass Creek
watershed included E. coli, pH, temperature, specific conductance, total suspended solids, turbidity,
dissolved oxygen and nutrients. For the purposes of this watershed plan, Kentucky ecoregional medians
developed from DOW reference reaches were used to develop benchmarks for each parameter that did
not have a regulatory limit. DOW provided the Outer Bluegrass ecoregion data for reference reaches and
stations that had good and excellent biological data. These water quality data were used to establish the
benchmarks for nonregulatory criteria (total phosphorus, total nitrogen, ammonia, specific conductance,
total suspended solids and turbidity). These monitoring data, along with stakeholder knowledge, informed
a working group that was able to draft a Best Management Practices Plan that included both structural and
nonstructural projects. In addition, the working group reinforced the need for programmatic efforts, such as
utilizing public art and art education programs and activities to increase public awareness and activism to
improve water quality and promote the existing stormwater credit program.

BMPs in this plan also support continued public education and outreach, as well as expanded engagement
through new approaches. The COVID-19 pandemic has taught us that volunteering and advocacy are
changing; therefore, the use of modern technology and communication methods is critical for engagement
of volunteers. The goal of the education and outreach efforts remains the same for both traditional and new
outreach methods: to create greater opportunity for community members to become involved in watershed
improvement efforts and solutions. In the presence of COVID-19, the activities may look different, but are
intended to work toward creating educational opportunities while keeping everyone safe.

Regardless of the challenges, the development team recognized that continuing nonstructural efforts such
as engagement of community members and students and active participation of partners and stakeholders,
along with implementation of structural BMPs that address sediment and nutrients are possible, and these
efforts are the best path to addressing nonpoint source pollution issues within the watershed. After the

identification of BMPs suitable for the watershed, action items were developed for each BMP to provide
2

January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



additional details supporting implementation. The watershed team solicited the input of community
members and subject matter experts to develop the BMP table, which provides the initial roadmap for
implementing the Middle Fork Beargrass Creek Watershed-Based Plan.

The efforts put into developing this watershed plan are all a part of Phase I, and following the approval of
this plan, it is anticipated that Phase Il will begin. Phase Il will involve hiring a watershed coordinator to
oversee and track all of the projects and communications for Middle Fork Beargrass Creek. Engagement
will continue with coordinated working groups, including a Steering Committee, Watershed Work Group,
Education and Outreach Focus Group, and BMP Development Group. Phase Il will also focus on better
characterization of the system during degradation of the stream corridor and how it impacts the overall
stability and health of the watershed.

It is important to note that watershed planning is an iterative process. The data collected during this
watershed planning effort are a new baseline for project development; however, the need for continued
data collection, monitoring and public engagement is anticipated to be ongoing to address nonpoint source
pollution control and to identify any emerging concerns within the watershed. The watershed plan will be
reviewed, updated and submitted to the state for review every five years, as described in the BMP plan.
Additionally, an annual assessment will be performed to evaluate BMP implementation and effectiveness,
funding opportunities, Phase || monitoring data and messaging to target audiences.

The goals of this watershed plan are to both improve water quality in Middle Fork Beargrass Creek and to
create greater opportunities for community members to become involved in improvement efforts and
solutions. Just as it has taken 50 years to reflect on and see improvements from the Clean Water Act,
improvements in this watershed will take time. As efforts in the watershed continue, additional goals and
objectives will be developed to address new or growing areas of concern.

By continuing work in this watershed, including implementation of structural and nonstructural BMPs and
monitoring of nonpoint source pollutants, Middle Fork Beargrass Creek will one day meet water quality
standards, indicating a healthy waterway. Improving water quality will allow for more uses of our waterways,
such as wading, fishing and swimming in the Middle Fork, strengthening the connection of those who live,
work and play in the watershed. The connection between the environment, water and humans is more
important than ever before amidst a global pandemic and growing concern for the environment. Now is the
time to accelerate work toward addressing impairments and ensuring that generations to come will benefit
from these sustainable solutions.

3
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



CHAPTER 1. INTRODUCTION TO MIDDLE FORK
BEARGRASS CREEK
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1.0 INTRODUCTION TO MIDDLE FORK BEARGRASS CREEK

1.1 INTRODUCTION

The Clean Water Act (CWA) includes national water quality goals for waterways to be fishable, swimmable
and safe for use as drinking water supplies. The Act includes strict standards to measure and protect water
quality. Currently, Middle Fork Beargrass Creek falls short of meeting all standards for healthy waterways.
This watershed-based plan provides a road map that project partners, watershed stakeholders and the
public can utilize to improve water quality in Middle Fork Beargrass Creek (Middle Fork). Ultimately, in an
urban watershed, the actions stakeholders take to care for the land affects water quality and the health of
our streams.

Watershed planning assists communities with managing nonpoint source pollutants like bacteria, sediment,
pesticides, fertilizers, metals and nutrients that can run off to streams, lakes and rivers, causing pollution.
Stream conditions, land use practices and other data collected within the entire watershed help biologists,
engineers, planners, government officials and community members better understand the watershed's
needs. In addition, these data can help identify potential projects and best management practices (BMPs)
that can be developed to improve water quality conditions within the watershed. The Middle Fork Beargrass
Creek Watershed-Based Plan describes some of the larger water quality issues facing the Watershed,
presents the results of a water quality monitoring effort aimed at identifying the sources and levels of point
and nonpoint source pollution, and outlines potential efforts to address these issues. Chapter 1 briefly
introduces the watershed, as well as the project partners and watershed stakeholders who have committed
to supporting the development of this watershed plan.

The concepts of watershed planning, monitoring and assessment described in this document are discussed
in more detail in the Watershed Planning Guidebook for Kentucky Communities, 15t Edition (KWA and
DOW, 2010) and Kentucky’s Water Health Guide (DOW, Undated). The reader is encouraged to refer to
these documents as excellent resources for watershed planning.

1.2 ABOUT MIDDLE FORK BEARGRASS CREEK

Middle Fork Beargrass Creek includes approximately 61 linear miles of stream within the 14-digit Hydrologic
Unit Code 05140101250010 (HUC-14), in Jefferson County, Kentucky. The Hydrologic Unit Code (HUC) is
a cataloging system developed to identify watersheds in the United States and for geographic description
and data storage purposes. Middle Fork Beargrass Creek is one of three streams (Muddy Fork, Middle Fork
and South Fork) that join to form the larger Beargrass Creek watershed as depicted in Figure 1.1. The
Middle Fork Beargrass Creek watershed drains 25.2 square miles, which is more than Muddy Fork
Beargrass Creek, which drains about nine square miles, but less than South Fork Beargrass Creek, which
drains 26.7 square miles.
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Figure 1.1 Three Forks of Beargrass Creek and Corresponding Watersheds

Due to the nature of development within this watershed, these streams are true urban streams, including
channelization and increased runoff from impervious surfaces. A very high percentage of this watershed is
covered by impervious surfaces (asphalt, cement, rooftop, etc.). In addition, there are combined sewer
overflows (CSOs) and sanitary sewer overflows (SSOs) in the watershed that are actively being addressed
through Louisville and Jefferson County Metropolitan Sewer District (MSD) Consent Decree programs and
projects. Concentrations of bacteria such as fecal coliform and Escherichia coli (E. coli) frequently exceed
water quality standards. Large stream flow fluctuations during storm events result in impacts on the
biological communities and their habitat in the streams. Fast-moving stormwater scours the stream banks,
causing erosion, sedimentation and siltation, resulting in the decline of water quality and habitat quality.

Land use in the Middle Fork Beargrass Creek watershed is mostly residential and commercial, with many
of the commercial properties located along Shelbyville Road and Hurstbourne Lane. An area of agricultural
land is also located in this watershed behind the Oxmoor Mall. Agricultural areas comprise approximately
2.65% of the land use in the watershed. Based on an MSD analysis of land use data from the
Louisville/Jefferson County Information Consortium (LOJIC), impervious surfaces such as roads, rooftops
and driveways cover about 37% of this watershed. Better water quality and quantity management requires
the reduction of CSOs and elimination of SSOs, as well as addressing nonpoint source pollution issues.
Revegetation of stream banks, including addressing invasive species and emphasizing native species, as
well as modification of stream channels to produce reaeration zones are examples of strategies that will be
considered during the watershed planning process as potential ways to improve both stream habitat and
water quality.
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1.2.1 Watershed History in Louisville

The settlement of Louisville was established during the Revolutionary War in 1778. A growing population
in the early 1800s led to a growing pollution problem, especially for the waterways that ran through the city.
The creeks became the dumping ground for human and agricultural wastes as early settlement occurred
along their banks. Historians specifically note that the earliest major sources of pollution to the stream
included swine livestock accessing the stream, as well as discharge from slaughterhouses. In 1805, the
Hog and Pond Law was enacted to ban free-roaming pigs and to have all stagnant ponds drained. However,
due to a lack of funding, the draining portion could not be completed, and stagnant water became the
suspected cause of the Yellow Fever epidemic in 1822. For years, waterways were the source of disease,
eventually leading to Louisville’s nickname, the “graveyard of the west” (MSD, Undated).

Middle Fork Beargrass Creek is central to the development of Louisville Metro. It was a strategic resource
and economic catalyst for early growth but became polluted due to early industrial practices and was
affected by catastrophic floods. This watershed has a history of water quality impairments which has left
areas of Middle Fork Beargrass Creek in need of restoration.

At the time of Louisville’s establishment, Beargrass Creek below the confluence of the Middle and South
Forks, ran through what is now downtown with its outlet originally being somewhere between what is now
Third and Fourth Streets (Figure 1.2).

Figure 1.2 Historical Location of Beargrass Creek (1831)

Photo Credit: Louisville and Its Environs

In the 1850s, the Beargrass Creek was rerouted away from downtown Louisville and channelized for more
efficient waste disposal to the Ohio River, resulting in the current alignment of the stream, known as the
Beargrass Creek Cutoff, shown on Figure 1.3
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Figure 1.3 Current Location of Beargrass Creek

The remainder of the 19" century saw increasing population in Louisville and a subsequent expansion in
sewer construction. Approximately 100 miles of sewers were built, though they still were routed directly to
either Beargrass Creek or the Ohio River. Between 1906 and 1913, an additional 54 miles of sewers were
developed, including the first “interceptor” sewers which rerouted sewage from Beargrass Creek and
delivered it directly to the Ohio River (DOW, 2011a). Figure 1.4 shows the construction of a sewer in the
1930s in Louisville.

Figure 1.4 Sewer Construction at Beargrass Creek

Photo Credit: University of Louisville Photo Archives, MSD Collection
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Upon completion of the Locks and Dam 41 in the 1920s, later named the McAlpine Locks and Dam in 1960,
elevated water levels occurred in the river. The first pump stations were constructed to alleviate some
flooded sewer lines. The first wastewater treatment plant began operating in Louisville in 1958, originally
called Fort Southworth Plant, now named Morris Forman Water Quality Treatment Center (WQTC). This
WQTC is located along the Ohio River in southwest Louisville, downstream of the city. Urban expansion in
the middle of the 20™ century outpaced the construction of sewer lines to service the new neighborhoods.
Therefore, many suburban areas, such as those in the Middle Fork Beargrass Creek watershed, were
initially built operating on individual septic systems. Other areas were serviced by small and independent
“package” sewage treatment plants. A 1959 ban on individual septic systems due to pollution led to the
increase in package treatment plants and the slow expansion of sewer lines (MSD, Undated).

During the 1970s and 1980s, MSD worked with local governments in Jefferson County to reduce the
number of septic systems. By the mid-1980s, efforts were being made to establish a county-wide sanitary
sewer system and eliminate the existing package treatment plants and remaining septic systems. By 1994,
more than 175 small wastewater plants and thousands of septic systems were eliminated through the
sanitary sewer expansion. The last package treatment plant in the Middle Fork Beargrass Creek watershed
was closed in 1994 at Foxboro Manor (MSD, Undated.) Although Louisville Metro is now on a sanitary
sewer system, with some areas in and near downtown served by a combined sewer system, there are still
water quality issues in both the Middle Fork Beargrass Creek Watershed and surrounding watersheds.

For many years, areas of the three forks of Beargrass Creek were modified to fit the community’s wants
and needs. Portions of Beargrass Creek were relocated and channelized due to development, and the
impacts of the increased impervious area caused increased runoff during rain events. Middle Fork
Beargrass Creek was impacted by increased development east of downtown Louisville, including St.
Matthews, Hurstbourne, Douglass Hills, Jeffersontown, Anchorage and others. While sewer lines have
improved in more recent years, and future projects are being planned, combined and sanitary sewer
overflows are still an issue within the Middle Fork Beargrass Creek watershed. The history of this watershed
has helped form what the landscape looks like today and drives the needs for improvement in the future.

1.2.2 Watershed and Waterways Description

The Middle Fork Beargrass Creek watershed is located in Jefferson County, in the western part of the Salt
River as shown on Figure 1.5. The Salt River Basin is one of seven river basins recognized by the Kentucky
Division of Water (DOW). The Salt River Basin and the minor Ohio River tributaries flow through portions
of 19 Kentucky counties and drain approximately 5,200 square miles of land, representing 13% of the state
(DOW, 2015). The watersheds that make up the Salt River Basin include the Salt River, Rolling Fork,
Sinking Fork and Ohio River Tributaries. As a tributary to the Ohio River, the Beargrass Creek watershed,
including Middle Fork Beargrass Creek, is one of the minor Ohio River tributaries.

Jefferson County is in the Outer Bluegrass region of Kentucky. The elevation in the county ranges from 383
to 902 feet above sea level. Jefferson County was formed in 1780 and was later divided to form four
additional counties: Nelson (1785), Shelby (1792), Bullitt (1797) and Oldham (1824). The county seat,
where Middle Fork Beargrass Creek is located, is Louisville. The United States Census Bureau in 2019
estimates the county population to be 766,757 in a land area of 380.42 square miles, with an average of
1,948.1 people per square mile. It is the most populous county and the most densely populated county in
the state. Jefferson County is in the Kentuckiana Regional Planning and Development Agency (KIPDA)
Area Development District. The Louisville and Jefferson County governments were merged into the
Louisville/Jefferson County Metro Government (Louisville Metro) in 2003. (Kentucky Atlas and Gazeteer,
2020)
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Figure 1.5 Salt River Basin, Jefferson County and Beargrass Creek

The Middle Fork Beargrass Creek is one of three streams that join to form the larger Beargrass Creek
watershed. The small streams that eventually form the Middle Fork Beargrass Creek originate in the cities
of Anchorage, Middletown and Douglass Hills, flowing west across St. Matthews, then joining the South
Fork Beargrass Creek near Irish Hill. The South Fork then joins with the Muddy Fork to become Beargrass
Creek near the intersection of Interstates 71 and 64.

The watershed boundary, waterbodies, monitoring sites and rain gauges that will form the basis of the data
sources used to assess the health of the Middle Fork Beargrass Creek are shown on Figure 1.6. Monitoring
sites include three Long Term Monitoring Network (LTMN) sites operated by MSD, seven DOW 319(h)
monitoring sites where DOW collected water quality data in the watershed, nine MSD 319(h) monitoring
sites where MSD collected water quality data in the watershed, some of which are co-located with DOW
sites, and four MSD rain gauges. Additional information regarding the watershed and condition of streams
in the Middle Fork Beargrass Creek is provided in Chapter 2. Exploring Middle Fork Beargrass Creek.
Figure 1.6 provides details regarding the monitoring locations.
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Figure 1.6 Waterbodies, Monitoring Sites, Rain Gauges and Stream Walks

1.2.3 Why Middle Fork Beargrass Creek?

Development of a watershed plan for the Middle Fork Beargrass Creek is one of many programs and
projects that MSD has undertaken or completed to achieve its vision, mission and core values.

e MSD Vision: The innovative regional utility for safe, clean waterways.

e MSD Mission: Provide quality wastewater, stormwater and flood protection services to protect
public health and safety through sustainable solutions, fiscal stewardship and strategic
partnerships.

e Core Values:

o Employees: Work in a safe and respectful manner that promotes collaboration, trust,
diversity, quality of work and continuous learning.

0 Customer Service: Achieve a premium level of customer satisfaction by serving our
customer promptly in a responsive and respectful manner.

0 Public Education: Enhance public knowledge of our Mission and responsibilities through
open, honest communication with our customers and community stakeholders.

0 Accountability: Maintain the highest levels of integrity to ensure the public trust through
transparency, financial responsibility and stewardship.
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0 Environment: Continually improve the environmental quality of our waterways through
collaboration with the community and by maintaining our infrastructure.

o Community: Advocate on behalf of our community for public health, safety and protection
in accordance with our Mission.

MSD’s Vision and Mission focus on clean, safe waterways and the agency’s role in protecting public health.
As introduced in this chapter and described in detail in Chapter 2, MSD has invested significant effort in
improving the cleanliness and safety of the Middle Fork Beargrass Creek, but much remains to be done to
achieve this goal.

Development of the Middle Fork Beargrass Creek Watershed-Based Plan supports MSD’s Core Values
through the extensive public education efforts associated with plan development, and by working in
collaboration with the community to improve the environmental quality of this waterway.

This project is being conducted in a watershed that was deemed a priority for development of Total
Maximum Daily Loads (TMDLs) at the statewide level. TMDLs are studies that determine how much of a
pollutant a waterbody can receive and still meet the Kentucky Surface Water Standards. DOW developed
a Fecal Coliform TMDL for the Beargrass Creek watershed, including Middle Fork Beargrass Creek (DOW,
2011a). This TMDL included target reductions of fecal coliform bacteria needed to achieve the water quality
standards. The guidance from DOW for 319(h) funding prioritizes watersheds with TMDLs for grant funding
(DOW, 2019), and the Beargrass Creek TMDL included development of a Beargrass Creek Watershed
Plan as an important strategy to enable more effective targeting of restoration funds and resources, thus
improving environmental benefit, protection and recovery.

Another consideration for selecting the Middle Fork Beargrass Creek is the energy provided by dedicated,
enthusiastic partners. A wide variety of partners, including government agencies, nonprofit groups and
consulting firms, readily agreed to commit their time and energy to working together for positive change in
the Middle Fork Beargrass Creek watershed.

Despite water quality issues, there is a strong community presence and active use of this watershed for
recreation. There are several paved trails along Middle Fork Beargrass Creek used for recreational activities
and by commuters, making it highly traveled by the community and individuals who love the outdoors.
Accessibility to the stream in some areas provides high visibility for potential outreach and education
opportunities. A local volunteer organization, Beargrass Creek Alliance, continues to actively work to
engage the community to improve the waterway. Past programs and projects have provided educational
information on the state of the watershed and projects such as rain barrel installations and storm drain
stenciling. Salt River Watershed Watch (SRWW), a local volunteer water monitoring group has trained
volunteers and collected stream samples throughout the Salt River basin, including in the Middle Fork
Beargrass Creek, since 1999. Section 1.3 of this document outlines the partner commitments, and Section
1.4 describes the partner entities.

Projects that have been completed or are underway in this watershed provide a catalyst for continued
improvements. MSD continues to implement many programs and projects within the watershed to reduce
the frequency and volume of CSOs, to eliminate SSOs, and to minimize impacts of stormwater to the
maximum extent practicable. These programs and projects have resulted in several notable improvements
in water quality over the years. Some of these improvements have been summarized and published in the
2016 Water Quality Synthesis Report (MSD, 2016). MSD will prepare the next Water Quality Synthesis
Report during this permit term and will update this section with those findings prior to the submittal of the
final draft of Middle Fork Beargrass Creek Watershed-Based Plan. The findings from the 2016 Water
Quality Synthesis Report include the following for Middle Fork Beargrass Creek:
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e A 34% reduction in fecal coliform bacteria at Lexington Road between 2004 and 2015

e A 24% and 12% improvement in fish community scores at Browns Lane and Lexington Road,
respectively

¢ An 11% improvement in aquatic insect (e.g., benthic macroinvertebrate) scores at Old Cannons
Lane

e Agquatic habitat was rated as good and stable at Old Cannons Lane

¢ Nitrogen, phosphorus and total suspended solids were generally low at Browns Lane and Old
Cannons Lane

o Dissolved oxygen met water quality criteria 98% of the time between 2013 and 2015 and improved
by 15% since 2005 at Old Cannons Lane and was deemed fair and improving at Browns Lane

e Although dissolved oxygen met water quality criteria only 76% of the time at Lexington Road,
between 2013 and 2015, it had improved by 10% since 2005

These findings highlight the combined positive effects of ongoing programs and projects on water quality.
However, work remains to be done.

1. Fish communities were rated as fair or poor at the three monitoring sites in 2015

2. Aquatic insect communities were rated as fair at the three monitoring sites in 2015
3. Agquatic habitat was rated as fair and declining at Lexington Road
4

Fecal coliform levels were elevated above water quality standards at all three monitoring sites,
were increasing at Browns Lane and were unchanged at Old Cannons Lane

5. Nitrate levels were elevated at Browns Lane and Old Cannons Lane

6. Total phosphorus and total suspended solids were elevated at Lexington Road

1.2.4 Summary of Local Concerns about the Watershed

During the grant application process in 2017, project partners were asked to complete a survey about their
concerns and goals for the Middle Fork Beargrass Creek watershed. When asked why the Middle Fork
Beargrass Creek is important to them, many partners said that they enjoy the recreational opportunities
and parks in and around Middle Fork Beargrass Creek. There are many areas where people and pets can
interact with the stream, emphasizing the importance to have a clean and healthy waterway. Some partners
actively work in the watershed by participating in studies and mitigation efforts because they live in the
watershed and are invested in improving it.

Parks in the watershed such as Seneca Park, Cherokee Park and Beargrass Creek Greenway are used
year round and were identified as specific areas of concern due to the higher chance for contact with the
water. The other locations of concern mentioned were the shopping malls located along Shelbyville Road
where there is a lot of impervious surface. Additional concerns included the high amount of impervious
surface, streambank erosion and CSO discharges. These issues can be addressed with improved
infrastructure and mitigation projects, but education and outreach play a vital role in community engagement
and investment for sustained water quality improvements.

The final question of the survey asked partners to define their goals for the watershed. The consistent goal

of the partners was improved water quality for Middle Fork Beargrass Creek. Other common goals included
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habitat and ecosystem improvement, to improve water quality so the stream can support recreational
activities like swimming and fishing, and to promote consistent community involvement and awareness.

1.3 PROJECT GOALS AND EXPECTED OUTCOMES

The purpose of this watershed plan is to develop a framework and potential projects that can be
implemented to improve the water quality in the Middle Fork Beargrass Creek watershed. Two important
components of this watershed plan include sustained community engagement and structural and
nonstructural BMPs that benefit the watershed. This section outlines the specific goals for this watershed
plan and multiple objectives under each goal. The approved grant application is included as Appendix 1.1.

1.3.1 List of Project Goals and Expected Outcomes

Goal 1: Improve water quality in the Middle Fork Beargrass Creek by developing a DOW- and
Environmental Protection Agency (EPA)-approved watershed plan that meets EPA A-I criteria.

e Objective 1: Compile available background information about the Middle Fork Beargrass Creek
watershed

e Objective 2: Determine current conditions of the Middle Fork Beargrass Creek watershed through
interpretation of collected water quality data and visual assessment

e Objective 3: Develop a BMP Implementation Plan for the Middle Fork Beargrass Creek watershed

e Objective 4: Develop measurable milestones and evaluation criteria for determining the long-term
success of the watershed planning and implementation efforts

Goal 2: Create greater opportunity for community members to become involved in watershed
improvement efforts and solutions.

e Objective 1: Continue to work with the Steering Committee and the Watershed Work Group
e Objective 2: Support a watershed group for the Middle Fork Beargrass Creek

e Objective 3: Provide outreach to the local community on nonpoint source pollution and related
environmental issues in their watershed

1.4 PROJECT PARTNERS AND WATERSHED STAKEHOLDERS

Project partners are an integral part of watershed planning. Developing partnerships with businesses,
organizations and/or agencies that have similar interests and want to achieve the same goal allows for a
variety of resources to be available. Each partner comes from a different background and area of expertise,
and as such, will have a unique role in the planning effort. This section introduces each project partner and
watershed stakeholder. A description of each partner or stakeholder is provided as well as their role in the
watershed plan development and how their expertise can be utilized in the planning effort.

1.4.1 List of Project Partners and Watershed Stakeholders
Company Partner: AECOM

Description: AECOM, located in downtown Louisville at 500 West Jefferson Street, has over 60
technical staff members, including water resources, transportation, power and environmental
compliance/air quality engineering groups. Globally, AECOM has several offices that operate
independently, thereby offering clients a “small firm” relationship with the benefits (resources,
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expertise and manpower) of a large, international firm. The AECOM Louisville office water
resources group of professionals consists of water resource engineers, hydraulic and hydrology
engineers, biologists, GIS specialists, database specialists, computer programmers, design
engineers, professional trainers and floodplain specialists.

Role: AECOM assists MSD’s Municipal Separate Storm Sewer System (MS4) program with
technical water quality assistance and is supportive of the watershed plan to improve the water
quality in Middle Fork of Beargrass Creek. They will assist with technical knowledge and results
from sampling efforts, volunteering, public outreach and education, and creek cleanups.

https://aecom.com/

Not for Profit Partner: Beargrass Creek Alliance

Description: Volunteer watershed group specific to the Beargrass Creek Watershed and
supported by Kentucky Waterways Alliance. The Beargrass Creek Alliance seeks to preserve
Louisville’s Beargrass Creek through community involvement. The mission of the Beargrass Creek
Alliance is to raise awareness about Beargrass Creek and make it clean, safe, and accessible for
all. This group dedicated to protecting Kentucky waterways through the Clean Water Policy,
restoration, watershed planning and clean water networking.

Role: The Beargrass Creek Alliance will provide a direct and essential connection to watershed
residents who are committed to taking an active role in water quality initiatives. Wherever possible,
the Beargrass Creek Alliance will be relied upon to engage, promote, and participate in activities
and programs identified in the watershed plan.

https://www.kwalliance.org/beargrass-creek-alliance.html

Company Partner: Jacobs

Description: Technical professional services firm that provides technical, professional and
construction services, as well as scientific and specialty consulting.

Role: They will assist by providing technical knowledge and results from sampling efforts,
volunteering, public outreach and education, and creek cleanups.

https://www.jacobs.com/

Not for Profit Partner: Kentucky Waterways Alliance

Description: Volunteer group dedicated to protecting Kentucky waterways through the Clean
Water Policy, restoration, watershed planning and clean water networking.

Role: Kentucky Waterways Alliance's mission is to protect, restore and celebrate Kentucky’'s
waterways, which is directly supported by the watershed plan. From their years of experience, they
will assist with public outreach and engagement, publicity, participation in watershed planning
review and in-kind contributions such as creek cleanups, Every Drop events, storm drain marking
and celebration bicycle tours.

https://kwalliance.org/

Agency Partner: Louisville Department of Metro Parks and Recreation

Description: Agency responsible for maintenance and conservation of the parks, with a vision for
Louisville to be a clean, green, safe and inclusive city where people love to live, work and play.
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Role: The Louisville Department of Metro Parks and Recreation will help lead public education,
volunteer events, maintenance activities associated with the Louisville Loop from Beargrass Creek
Greenway to River Road, and the recently completed Beargrass Creek Trail Conceptual Shared
Use Path and Ecological Restoration Plan, which evaluated potential trail paths and ecosystem
restoration opportunities.

https://louisvilleky.gov/government/parks

Non-Profit Partner: River City Paddle Sports

Description: River City Paddle Sports’ mission is to expand community access to all paddle sports
in the Greater Louisville area through education, outreach and competition. Using 30-foot Voyageur
Canoes, they will explore the lower reaches and the backwaters of Beargrass Creek. Paddling one
mile of the Creek, they are able to witness the ecological and aesthetic impact of the community
on the environment.

Role: River City Paddle Sports has a rich history of working with students for watershed sampling
and paddling. They will lead environmental field trips through the watershed and promote the
documentary, Beargrass: The Creek in Our Backyard.

https://rivercitypaddlesports.wordpress.com/

Non-Profit Partner: Salt River Watershed Watch

Description: Volunteer organization dedicated to improving the health of waterways through
monitoring, water improvement projects and environmental education.

Role: Salt River Watershed Watch (SRWW) will provide SRWW sampling data for screening
purposes, screening level water quality sampling and interpretation, and environmental education.

WWW.Srww.org

Company Partner: Stantec

Description: Stantec is a professional services company in the design and consulting industry that
provides consulting services in planning, engineering, architecture, landscape architecture,
surveying, environmental sciences, project management and project economics. Locally, Stantec
employs nearly 100 staff supporting water, environmental, transportation, geotechnical, geographic
information systems, programming and financial services.

Role: Stantec currently supports MSD's monitoring program for wet weather sampling and will
provide technical assistance with developing the watershed plan, including knowledge from
previous sampling efforts, coordination to identify mitigation opportunities and historic knowledge
of projects within the Middle Fork Beargrass Creek watershed.

http://stantec.com

Company Partner: Third Rock

Description: Third Rock Consultants, LLC (Third Rock) embraces a watershed-scale approach to
restoring Kentucky waters to swimmable, fishable resources. Third Rock engineers, aquatic
ecologists, wetland scientists and GIS analysts have years of collective experience in the areas of
watershed planning, water quality monitoring, hydrologic modeling, stream and wetland restoration,
and the design of best management practices. They believe there is no substitute for on-the-ground
watershed evaluation to supplement mapping and other data, and they understand that each
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watershed requires a customized approach that addresses a range of goals. They identify and
prioritize unigue management strategies, while considering the many project parameters (budget,
site constraints, etc.) involved with watershed planning and monitoring.

Role: Third Rock has previously provided MSD with aquatic macroinvertebrate surveys, water
quality sampling and habitat assessment services. They support this project and will contribute
technical assistance with assessment and integration of biological and habitat assessments,
technical assistance with visual surveys and geomorphic assessments, and identification of priority
areas and BMPs to address hydromodification BMPs.

https://www.thirdrockconsultants.com/

15 PUBLIC INVOLVEMENT PLAN

This section describes efforts to support Goal 2 of the project: Create greater opportunity for community
members to become involved in watershed improvement efforts and solutions. The collaboration with
project partners helps to create events and opportunities to educate the community. The education aspect
of the project is crucial to developing a watershed plan because it informs the public and stakeholders of
the waterway that is a part of their everyday lives. Teaching the community of the waterway’s history and
current state not only helps to make them aware of the issues present, but also can encourage them to get
involved. This section also includes a schedule of education and outreach opportunities available to the
community.

1.5.1 Education and Outreach Activities, Schedule and Report
e Creek Cleanups (KWA, 2 @ 3 hours each)
e Every Drop Events (KWA, 2 events)
e Storm Drain Marking Events (KWA, 2 @ 2 hours each)
e Bicycle or Walking Tours for Watershed Residents (KWA, 2 @ 2 hours each)
e Film Showings for “Beargrass: The Creek in Our Backyard” (KWA, 4 @ 1.5 hours each)
¢ Monthly Updates to Beargrass Creek Alliance (KWA, 24 updates)
¢ Monthly Social Media Updates (KWA, 24 during project)
e Canoe Trips (River City Paddle Sports, 3 @ 3 hours each)
¢ Invasive Species Removal Events (Metro Parks, 2 events)
e Annual Volunteer Events (Metro Parks, 2 events)
e Public Interpretive Programs (Metro Parks, 2 events)

e Beargrass Creek Greenway Maintenance (Metro Parks, 15 @ 8 hours each)

1.6 CHALLENGES DURING THE STUDY

In March 2020, the governor of the Commonwealth of Kentucky issued a stay-at-home order for all non-
essential employees due to the health risks associated with the spread of COVID-19. As a utility, the work
that MSD provides to the community is considered an essential business, but new precautions were put in
place to help prevent the spread of the virus. The stay-at-home order not only affected MSD’s internal
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operations but put a hindrance on MSD’s ability to reach out to other organizations and consultants to
continue to facilitate the community education and outreach activities.

It was estimated that 752 hours of volunteer work would be contributed to the outreach efforts. However,
due to efforts to prevent the spread of COVID-19, the original scope for public outreach was modified. Many
hours had been allotted for Earth Day activities in April 2020, but all of those events were cancelled. As a
result, MSD has worked with partners to plan new, unique opportunities to involve the community while
maintaining social distancing requirements. Possible activities include virtual clean-ups, outdoor showings
of Beargrass: The Creek in Our Backyard, creating an informational video about native species as stream
buffers, and others.

The goal of the education and outreach efforts remains the same: to “create greater opportunity for
community members to become involved in watershed improvement efforts and solutions.” In the presence
of COVID-19, the activities look different but are intended to work toward creating educational opportunities
while keeping everyone safe.

1.6.1 Revised Education and Outreach Activities, Schedule and Report

The revised education and outreach activities, schedule and report are located in Chapter 1, Appendix 1.2.
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CHAPTER 2. EXPLORING THE MIDDLE FORK
BEARGRASS CREEK WATERSHED
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2.0 EXPLORING THE MIDDLE FORK BEARGRASS CREEK WATERSHED
2.1 INTRODUCTION

This chapter provides an overview of the Middle Fork Beargrass Creek watershed. Major topics addressed
in this chapter include water resources, natural features, human influences and impacts, demographics and
social considerations, team observations and interim conclusions. Major sources of information for this
chapter were compiled by documents and databases available from MSD and the references compiled for
the Watershed Planning Guidebook for Kentucky Communities, 15t Edition (KWA and DOW, 2010). This
chapter summarizes publicly available historical data, literature and other resources available at the onset
of the project. Collaboration with project partners and watershed stakeholders was also essential to the
development of this section.

2.2 WATER RESOURCES
2.2.1 Watershed and Political Boundaries

The Middle Fork Beargrass Creek is located in central Jefferson County, Kentucky. The headwaters of
Middle Fork Beargrass Creek originate in the cities of Anchorage, Middletown and Douglass Hills, flowing
west across the City of St. Matthews, then joining the South Fork Beargrass Creek near Irish Hill. The South
Fork then joins with the Middle Fork to become the mainstem of Beargrass Creek. Muddy Fork joins
Beargass Creek downstream near the intersection of 1-64 and I-71 and then flows into the Ohio River.

Prominent features of this watershed include Cherokee Park, Seneca Park, Cave Hill Cemetery, the
Southern Baptist Seminary, Bowman Field, Big Spring Country Club, Mall St. Matthews, Oxmoor Center
shopping mall and the Hurstbourne Country Club (MSD, 2017b, Watershed Master Plan, Section 2.1.1).

Like many American cities, Louisville Metro consists of Louisville, as well as numerous small cities and
neighborhoods. There are 26 cities that lie entirely or partly within the Middle Fork Beargrass Creek
watershed, listed below and shown on Figure 2.1.
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Figure 2.1 Political Boundaries in the Middle Fork Beargrass Creek Watershed

2.2.2 Hydrology

This section addresses major facets of hydrology including stream locations, rainfall, stream discharge and
wetlands.

Stream Locations: Middle Fork Beargrass Creek flows for approximately 14.3 miles from its headwaters
to its confluence with South Fork Beargrass Creek. Including the Middle Fork mainstem, there are
approximately 61 miles of perennial and intermittent streams and tributaries within the Middle Fork
Beargrass Creek watershed. The following are the named tributaries feeding Middle Fork Beargrass Creek:
Beals Branch, Sinking Fork, Weicher Creek, Foxmoore Creek, Hurstbourne Creek, Linn Station Fork and
Middletown Branch.

Sinking Fork is an intermittent stream that flows from St. Matthews near 1-264 to its confluence with the
Middle Fork Beargrass Creek near Bowling Boulevard near Arthur K. Draut Park. Weicher Creek flows
approximately 3.1 miles from its headwaters near Havers Place, adjacent to 1-64, through the Oxmoor
Country Club and St. Regis Park, under 1-264 to its confluence with Middle Fork Beargrass Creek near
Dutchmans Lane, just south of Browns Park. Hurstbourne Creek flows approximately 3.2 miles from its
headwaters to the confluence with Middle Fork Beargrass Creek near Steeplecrest Circle.

Foxmoore Creek, Country Club Branch and Linn Station Fork are tributaries that flow into Hurstbourne
Creek. Other tributaries that flow into the Middle Fork Beargrass Creek include Middletown Branch, Sinking
Fork and Beals Branch. The confluence of Middle Fork Beargrass Creek and Beals Branch is in the northern
part of Cherokee Park. See Figure 2.2.
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Figure 2.2 Middle Fork Beargrass Creek Hydrology
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Figure 2.3 depicts the 17 sub-basins that were delineated in MSD's Watershed Master Plan (MSD, 2017b).

Figure 2.3 Watershed Boundary and Sub-Basins

Rainfall:  Rainfall and other precipitation events are major factors influencing hydrology. The
Commonwealth of Kentucky is within the Ohio Valley Climatological Region, one of nine distinct regions
recognized in the United States by the National Oceanic and Atmospheric Administration (NOAA). This
region is characterized by mostly moderate weather with the potential for occasional severe weather
conditions. Temperatures in this region fluctuate seasonally, with the lowest yearly average temperatures
occurring in January and highest average temperatures occurring in July. Minimum temperatures in January
can reach 20°F, while maximum temperatures in July can reach up to 90°F, although extremes can occur
on both ends. Kentucky averages between 38 and 48 inches of precipitation per year, or between three
and five inches per month. On average, approximately 11 inches of Kentucky’s yearly precipitation falls as
snow. Table 2.1 shows monthly climatological data for Louisville Metro.

Table 2.1 Climatological Data for Louisville, Kentucky, 1981-2010

Max. Temp  Min. Temp Avg. Temp Precipitation
(°F) (°F) (°F) (in.)

Month Snow (in.) Total

NELETY

February
March
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Max. Temp  Min. Temp Avg. Temp Precipitation

Month CF) C°F) CF) (in.)

Snow (in.) Total

April
May

June

July

August

September
October

November

December

According to NOAA, the average rainfall for Louisville between 1948 and 2020 ranged between 3.0 inches
and 5.0 inches (NOAA, 2021). There are two MSD rain gauges in the Middle Fork Beargrass Creek
watershed: TR-13 at St. Matthews Elementary School and TR-33 at A.B. Sawyer Park. The rain recorded
at these gauges in 2019 was often much higher or much lower than the historic monthly averages from
NOAA. No data were recorded on TR-13 from February 24, 2019, to April 18, 2019. See Figure 2.4.

Rainfall Comparison
2019-2020 Data to NOAA Average Monthly Rainfall (1948-2020)
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Figure 2.4 Average Rainfall (1948-2020), MSD Rainfall Gauge 2019 and 2020 Data

Stream Discharge: Stream flow is another important aspect of watershed hydrology. There are two stream
gauges on Middle Fork Beargrass Creek that measure stream discharge every 15 minutes. One gauge is
located at Lexington Road (USGS 03293500), and the other is located at Old Cannons Lane (USGS
03293000). USGS monitors stream flow at these locations. Sondes are operated cooperatively by MSD
and USGS, which measure water temperature, pH, dissolved oxygen and conductivity every 15 minutes.
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The current and historical data are available from the USGS National Water Information System (NWIS)
https://waterdata.usgs.gov/ky/nwis/rt.

The monitoring station at Lexington Road is located near the outlet of the Middle Fork Beargrass Creek and
drains 98% of the total watershed. This site has collected discharge data continuously at 15-minute intervals
since 2003. Average stream discharge recorded at this location is 38.1 cubic feet per second (ft3/s). The
maximum recorded instantaneous flow observed over the recording history is 4,400 ft3/s, while the
minimum recorded flow is 0.8 ft3/s. At this location, flows under 2.7 ft3/s make up 10% of total recorded
flows, while flows under 72 ft3/s make up 90% of total recorded flows, and flows over 500 ft3/s represent
less than 1% of all recorded flows. The median recorded flow at this location is 13 ft3/s (USGS, 2020). This
indicates that elevated flows occur briefly during hydrologic events, and subside shortly after, with extended
periods of significantly lower flows in the dry periods in between storm events. In addition to discharge,
water quality parameters, including temperature, dissolved oxygen, conductivity and pH, are monitored and
recorded for this site. The monitoring station at Old Cannons Lane is located near the middle of the Middle
Fork Beargrass Creek mainstem and drains 74% of the total watershed. This site also collects data for
stream discharge, temperature, dissolved oxygen, conductivity and pH.

Wetlands: According to the National Wetland Inventory (NWI), there are four classifications of wetlands
identified in the Middle Fork Beargrass Creek watershed: freshwater emergent, freshwater forested/shrub,
freshwater ponds and riverine. Table 2.2 contains information on the distribution of wetlands. Riverine
wetland is the most apparent wetland classification in the watershed, consisting of 127 acres.

Table 2.2 Distribution of Wetlands

Wetland Tvpe Total Area Percent of Percent of
yp (Acres) Wetland Total Watershed

0.9 0.5% 0.01%
Freshwater Pond 47.6 26.9% 0.29%
Riverine 127.5 72.1% 0.79%
Freshwater Emergent Wetland 0.9 0.5% 0.01%

Total 176.9 100.00% ‘ 1.10%

As shown on Table 2.2, there are a total of 176.9 acres of wetlands representing 1.1% of the land area of
Middle Fork Beargrass Creek watershed. The locations of wetlands are shown on Figure 2.5.
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Figure 2.5 Wetlands in Middle Fork Beargrass Creek

2.2.3 Groundwater-Surface Water Interaction

A karst landscape most commonly develops on limestone but can develop on several other types of rocks,
such as dolostone, gypsum and salt. Precipitation infiltrates into the soil and flows into the subsurface from
higher elevations and generally toward a stream at a lower elevation. Weak acids found naturally in rain
and soil water slowly dissolve the tiny fractures in the soluble bedrock, enlarging the joints and bedding
planes (Kentucky Geological Survey, Karst). Figure 2.6 shows a typical karst landscape in Kentucky.
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Figure 2.6 Karst Landscape

Groundwater hydraulics and water yield within a watershed are largely influenced by the underlying
geologic formations and the prevalence and development of karst features. In Kentucky, physiographic
regions are defined by their respective geologic, topographic and hydrologic features. Five physiographic
regions have been defined in Kentucky, each with its own distinct groundwater-surface water interaction
mechanisms: the Eastern Coal Field, Western Coal Field, Gulf Coastal Plain, Mississippian Plateau and
the Bluegrass Region, which is divided into an Inner and Outer sub-region. The Ohio River Alluvium is a
unique hydrogeologic region that follows the course of the Ohio River along the northern border of the state
but is generally not considered an official state physiographic region (Ray et al., 1994).

The Middle Fork Beargrass Creek watershed is within the Outer Bluegrass physiographic region, which is
underlain with Ordovician Age limestones with interbedded shale layers. Ohio River Alluvium, characterized
by Pleistocene glacial outwash sediments, occurs in the watershed at the downstream reaches near the
watershed outlet at the confluence with the South Fork Beargrass Creek, with additional deposits occurring
near the main channel, extending upstream some distance.

Numerous springs and several karst groundwater basins are located largely within Jefferson County. The
Middle Fork Beargrass Creek watershed has karst features throughout the watershed area. Figure 2.7
depicts the karst area, sinkholes, streams and underground conduits in the Middle Fork Beargrass Creek.
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Figure 2.7 Karst Features

DOW developed groundwater sensitivity data that are depicted on Figure 2.8. The data can be used as a
resource for preventing groundwater contamination. Groundwater is susceptible to contamination from
activities on the land surface and once contaminated can be difficult and expensive to remediate. The map
presents a generalized assessment of the relative hydrogeologic sensitivity to pollution. Sensitivity was
defined as the ease and speed at which a contaminant could move into and within groundwater systems.
(Ray et.al., 1994). Based on groundwater recharge, flow and dispersion rates, the index ranges from one
(low) to five (high). A five indicates the area is highly susceptible to groundwater pollution. The hydrologic
sensitivity index ranges from three near the confluence to five over the majority of the watershed. The map
also depicts the estimated locations and general direction of underground movement of water through the
karst system using data from the National Hydrography Dataset (NHD). See Figure 2.8.
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Figure 2.8 Groundwater Network of the Middle Fork Beargrass Creek Watershed

Groundwater Quality: The Kentucky Groundwater Data Repository was queried to obtain nutrient data
for wells and springs in Jefferson County, Kentucky. GIS was used to clip the data to the Middle Fork
Beargrass Creek watershed boundary. There were 25 sampling sites identified, including 22 springs and
three for which the site type was not identified. The following data summary focuses on nutrient data
collected from the 22 springs. The springs were sampled between June 20, 2000, and May 4, 2016, and
each site was sampled between one and 12 times. Results are summarized on Table 2.3.

Table 2.3 Water Quality Data for Springs in the Middle Fork Beargrass Creek Watershed

Minimum Average Maximum
Concentration Concentration Concentration
(mg/L) (mg/L) (mg/L)

Sample

Parameter Count

Ammonia-N

Ammonia-N
(Colorimetric)

Nitrate
Nitrate-N
Nitrite
Nitrite-N
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Minimum Average Maximum
Parameter Concentration Concentration Concentration
(mg/L) (mgl/L) (mg/L)

Orthophosphate
Orthophosphate-P

Phosphorus

Phosphorus, Total
Recoverable

Total Kjeldahl
Nitrogen

Most of the nutrient concentrations were low, with the exception of nitrate concentrations above 10 mg/L in
three springs that were sampled on June 20, 2000. A spring near Trinity Road and Beals Branch Road had
a nitrate value of 14.6 mg/L (90002175). A spring near Spring Drive and Cowling Avenue had a nitrate
value of 24.6 mg/L (90002232). A spring near Bickel Road and South Ewing Avenue had a nitrate value of
30.3 mg/L (90002241). The Trinity Road and Bickel Road springs are located north of I-64. The Spring
Drive spring is located outside of Cherokee Park. Given the distance, it is not likely that the water quality of
the Middle Fork Beargrass Creek would be significantly affected.

DOW performed dye tracing and analysis for E. coli bacteria, nutrients, metals and other water quality
parameters in 30 springs in Beargrass Creek in Jefferson County and 16 springs in Sinking Creek in
Breckinridge County between April 2004 and March 2009 (Blair, R. J. and J. A. Ray, 2009).

The springs studied by DOW in the Middle Fork Beargrass Creek watershed were along the mainstem or
tributaries, with the exception of Breckinridge Spring, which is located at the Bowman Field airport.
Discharge from the springs ranged from 0.01 to 1.1 cfs, with an average of 0.3 cfs. The total discharge from
the studied springs was estimated to be 5.46 cfs. Discharge from the springs is locally important to
maintaining base flow during dry periods but is relatively small compared to stream discharges.

Springs in the Middle Fork Beargrass Creek had low or non-detected levels of metals and pesticides, but
concentrations of nutrients, including nitrate and total phosphorus, were elevated above index values used
in the report. Concentrations of E. coli bacteria were elevated in all but one spring, Breckinridge Spring.

Dye tracing studies identified exfiltration from the sewage collection system into springs, and infiltration of
spring water into the collection system was common in this watershed. Several factors contributed to this
finding, including location of sewer lines along the creek, shallow placement of the lines and the age of the
collection system. MSD is aware of these collection system issues and has developed a priority ranking for
addressing them. Addressing the issues associated with the aging infrastructure in the Middle Fork
Beargrass Creek is a priority for MSD.

The National Water Quality Monitoring Council Water Quality Portal was queried to identify monitoring
locations in Jefferson County, Kentucky. GIS was used to clip the data to the Middle Fork Beargrass Creek
watershed boundary. The available site information for these sites was queried from the USGS National
Water Information System (NWIS) database. The NWIS database included 10 stream sites, one spring,
five wells and two atmosphere sites. The data was collected between 1946 and 1998 and was considered
to be outdated for the purpose of this watershed plan.
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2.2.4 Flooding

Flooding is an issue in the Middle Fork Beargrass Creek watershed. There are scientific and regulatory
definitions for floodplains and floodways. A stream floodplain is defined as the land adjacent to a stream
that is subject to flooding when rainfall causes the stream to exceed its banks. The Federal Emergency
Management Agency (FEMA) provides a regulatory context for floodplains in regard to flood insurance
through the National Flood Insurance Program (NFIP) and associated regulatory products, including the
Flood Insurance Rate Maps (FIRMS). The 1% chance floodplain is a regulatory designation by FEMA that
includes the requirement that a structure maintain flood insurance. Due to this regulatory requirement,
FEMA includes the 1% chance floodplains on the FIRMs. Floodways are areas that can experience
potentially dangerous flowing water during floods. A regulatory floodway, pursuant to FEMA, is the channel
of a river, stream or waterbody and the adjacent land that must be reserved in order to discharge the base
flood without cumulatively increasing the water surface elevation more than a specific height.

In addition to the FEMA floodplain and floodway requirements, MSD has also developed a Local Regulatory
Floodplain. The Local Regulatory Floodplain is an area having a 1% likelihood of being equaled or
exceeded in any given year based on a fully developed watershed. Because of the significance of flooding
in Louisville due to Ohio River flooding, stream flooding and local drainage issues, MSD has placed
additional requirements on land disturbances that affect the local regulatory floodplain and as such, MSD
requires permits to build, develop or repair a structure in a floodplain. This permit is required in addition to
those from DOW. The Local Regulatory Floodplain and the NFIP floodplains are depicted on Figure 2.9.

Floodplain maps are available on MSD’s website: https://louisvillemsd.org/programs/floodplain-
management/maps. The Commonwealth of Kentucky developed the Kentucky Flood Hazard Portal
https://watermaps.ky.gov/RiskPortal/, which is an interactive tool to view the FIRM data in Kentucky,
including the Middle Fork Beargrass Creek.

Louisville Metro also participates in the NFIP’s Community Rating System (CRS), which is administered by
MSD. The CRS is a voluntary incentive program that recognizes and encourages community floodplain
management practices exceeding the minimum requirements of the NFIP. Based on the amount of reduced
flood risk resulting from the community’s efforts, CRS Communities are classified on a scale of 1-10 and
receive discounts on flood insurance premiums ranging from 5% up to 45% depending upon the
rating. Since 2015, MSD has achieved a Class 3 rating and Jefferson County residents receive up to a
35% discount on flood insurance premiums.

There are several parks located along the Middle Fork Beargrass Creek. These parks provide open space
where flooding can occur without property damages and allow recreational use during drier periods.
Cherokee Park and Seneca Park, which are owned by Louisville Metro, are located along Middle Fork
Beargrass Creek in the Highlands neighborhood. There are also two parks located in the City of St.
Matthews—Brown Park and Arthur K. Draut Park—which are located in the floodplain along the Middle
Fork Beargrass Creek near Bowling Boulevard (MSD, 2017b).
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Figure 2.9 Floodplain Map

Improvements have been made in the Middle Fork Beargrass Creek watershed to reduce flooding. The
Whipps Mill Basin is a regional flood storage basin owned by MSD that is situated in the upper portion of
the Middle Fork Watershed. It is a 21-foot high municipal dry dam, built in 2000, which covers a 40-acre
site, providing flood protection for hundreds of residents. The Whipps Mill dam is the only dam regulated
by DOW within the watershed. This dam is considered a Class C dam, indicating a high hazard risk. Figure
2.10 displays the location of the Whipps Mill dam within the watershed.

MSD inspects Class C dams under its responsibility, including the Whipps Mill dam, on a quarterly basis.
The quarterly inspections address aspects of the dam facility including: access roads, riprap and erosion
protection, berm condition including potential sources of piping failure, concrete spillways, inlets and outlets,
and control valves. Inspections are visual, and any deficiencies identified by MSD inspectors are addressed
by MSD maintenance crews. MSD’s practices meet or exceed current industry standards for the four major
categories (MSD, 2017a). MSD submits quarterly inspection reports to DOW and DOW performs dam
safety inspections annually. More information regarding MSD’s Flood Preparedness program can be found
at: https://louisvillemsd.org/programs/floodplain-management/flood-preparedness and information about
Division of Water's dam safety program can be found at https:/eec.ky.gov/Environmental-
Protection/Water/FloodDrought/Pages/DamSafety.aspx.

The Woodlawn Park Basin is a regional basin located on an approximately five-acre site in the central
portion of the Middle Fork Beargrass Creek watershed.
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Figure 2.10 Location of Regulated Dam

There are currently 64 local detention basins located in the Middle Fork Beargrass Creek watershed, which
are depicted in Figure 2.11. These basins detain stormwater after storms and play a role in reducing the
frequency and severity of flooding. They also serve to improve stormwater quality by allowing suspended
solids to settle during the holding period. Some detention basins are owned, maintained and operated by
MSD, and others are the responsibility of private entities.
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Figure 2.11 Detention Basins

2.2.5 Regulatory Status of Waterways

The United States Environmental Protection Agency (EPA) is responsible for overseeing the requirements
of the Clean Water Act (CWA). The CWA regulates discharges of point source and nonpoint source
pollutants into waters of the United States and establishes the mechanism to enforce water quality
standards. In general, it requires that the waters of the nation be drinkable, swimmable and fishable. (DOW,
Undated).

To support the drinkable, swimmable, fishable goals, the CWA requires states to establish and enforce
legal limits of pollution for surface waters in water quality standards. In Kentucky, the legal limits of pollution
are set for a variety of parameters such as bacteria (E. coli), dissolved oxygen, metals, temperature and
pH in Surface Water Standards established in 401 KAR 10.

As a part of the legal limits of pollution, Kentucky designates uses for each body of water. The designated
uses of the Middle Fork Beargrass Creek are: Primary Contact Recreation (PCR), Secondary Contact
Recreation (SCR) and Warm Water Aquatic Habitat (WAH). Fish Consumption (FC) is an implied
designated use. These designated uses are defined briefly below, with additional information available in
the Watershed Planning Guidebook for Kentucky Communities, 1t Edition (KWA and DOW, 2010) and
Kentucky’s Water Health Guide (DOW, Undated) as well as in the regulations in 401 KAR 10.

e Primary Contact Recreation (PCR): refers to swimming or other activities where submersion may
occur and water could be swallowed. The PCR season is May 1 through October 31.
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e Secondary Contact Recreation (SCR): refers to fishing, boating, wading or other activities where
parts of skin come in contact with the water, but submersion does not occur. The SCR requirements
are in effect year-round.

e Warm Water Aquatic Habitat: refers to a healthy variety of animals that live in water.
e Fish Consumption: refers to the safety of eating the fish.

DOW waterbody assessment protocols are described in Consolidated Assessment and Listing
Methodology: Surface Water Quality Assessment in Kentucky, the Integrated Report, DOWSOP03036
(DOW, 2015). DOW compiles water quality data from their monitoring programs as well as data submitted
by other entities. Data are reviewed for quality and completeness, and final data are used to assess the
status of waterbodies for the Integrated Report. Designated uses are assessed independently, i.e., a
waterbody may fully support one or more designated use(s) but be impaired for one or more other
designated use(s). DOW assessment categories as shown in the Consolidated Assessment and Listing
Methodology are shown on Table 2.4.

Table 2.4 DOW Assessment Categories

Definition

Category

1 ‘ All designated uses for waterbody Fully Supporting

2 ‘ Assessed designated uses is/are Fully Supporting, but not all designated uses assessed

2B ‘ Segment currently supporting uses, but 303(d) listed and proposed to EPA for delisting

2¢ Segment with an EPA approved or established TMDL for the following uses now attaining
Full Support

K} ‘ Designated uses have not been assessed (insufficient data)

4A Segment with an EPA approved or established TMDL for listed uses not attaining Full
Support

4B Nonsupport segment with an approved alternative pollution control plan (e.g., BMP) stringent
enough to meet full support level of all uses within a specified time

4c Segment does not support designated uses, but this is not attributable to a pollutant or
combination of pollutants

5 ‘ TMDL is required

5B Segment does not support designated uses based on evaluated data, but based on KY
listing methodology, insufficient data are available to make a listing determination; no TMDL
needed

The EPA reviews the Integrated Report, including any proposals from DOW to remove waterbodies from
Category 5, TMDL required, (i.e., delist). EPA has approval authority over Category 5. In addition to the
assessment category, DOW also identifies pollutants and suspected sources in the Integrated Report.
Suspected sources that are considered to be nonpoint sources are listed in the 319(h) grant guidance
document (DOW, 2019). The most recent Integrated Report to Congress on the Condition of Water
Resources in Kentucky, with data from 2016, was published in 2018 (DOW, 2018). The current regulatory
status for waterbodies in Middle Fork Beargrass Creek watershed is shown on Table 2.5 and Figure 2.12.
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Table 2.5 Regulatory Status of Middle Fork Beargrass Creek Waterbodies

Waterbody

Middle Fork
Beargrass
Creek 0.0 to
2.0

WAH

Primary
Contact

Assessment
Category (1)

Causes

Habitat assessment,
Fecal coliform,
Nutrient/ Eutrophication

Sources (3)

Channelization, sanitary
sewer overflows

Middle Fork
Beargrass
Creek 2.0 to
29

Middle Fork
Beargrass
Creek 2.9 to
15.3

Notes:

5-NS | 4A-NS 5 Biological Indicators, (collection system
Organic Enrichment failure), urban runoff/
(Sewage) Biological storm sewers
Indicators
Sanitary sewer
2-FS | 4A-NS 4A (2) Fecal coliform OUEID I (Eellpeion
system failure), urban
runoff/storm sewers
lllegal dumps or other
inappropriate waste
2FS | 4ANS 4A (2) Fecal coliform disposal, sanitary sewer

overflows (collection
system failure), urban
runoff/storm sewers

1. Assessments were not performed for secondary contact and fish consumption
2. Stream segment in Assessment Category 4A because Total Maximum Daily Load for Fecal

Coliform: Six Stream Segments within the Beargrass Creek Watershed, Jefferson County,
Kentucky, was approved in 2011.
Channelization, urban runoff/storm sewers and illegal dumps or other inappropriate waste
disposal are classified as nonpoint sources of pollution per KDOW, 2019.

January 2022
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Figure 2.12 Regulatory Status of Middle Fork Beargrass Creek Waterbodies

2.2.6 Water Chemistry and Biology

MSD conducts monitoring county-wide throughout the MS4 service area as required by the MS4 Permit.
The Long-Term Monitoring Network (LTMN) was established in 1999 and includes three monitoring
locations in the Middle Fork Beargrass Creek watershed: Browns Lane (EMIMIO09), which drains 15.2
square miles, Old Cannons Lane (EMIMIO02), which drains 18.9 square miles, and Lexington Road
(EMIMI010), which drains 24.8 square miles (Louisville and Jefferson County MSD, 2017). These sampling
locations are depicted in Chapter 1 on Figure 1.6 and further supported by Table 2.6.

Table 2.6 Middle Fork Beargrass Creek Monitoring Locations

River

Station ID (DOW,

Drainage

Map ID Waterbody Location Latitude Longitude

MSD, USGS) Mile | Area (mi?)
DOW -
SOMESAAIE0! Bearpracs Grook | Lexington 0.9 248 | 38250276 | -85.716868
MSD - EMIMIO10 (fg)rgrass ree Road : : : :
USGS - 03293500
DOW -
DOW08047008 Middle Fork Old Cannons
MSD - EMIMIO02 (Ble;;grass Creek Lane 54 18.7 38.23729 | -85.66468
USGS - 03293000
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Station ID (DOW,
MSD, USGS)

River Drainage

HER 2 Mile | Area (mi?)

Latitude Longitude

Waterbody Location

Middle Fork

MSD - EMIMIO09 Beargrass Creek Browns Lane | 7.97 15.2 38.2403 -85.6345
(2,3)

DOW - _ Above

DOW08047010 Weicher Creek (4) Blossom_- 0.55 1.3 38.23016 | -85.63071

wood Drive

MSD - EMIMI033 Weicher Creek Lincoln Road | 1.56 0.57 38.22902 | -85.61491

DOW - Middle Fork Below

DOW08047009 Beargrass Creek | g0 jing 0.3 26 38.24683 | -85.62881
UT 8.45 (Sinking ’ ’ ’ ’

MSD - EMIMIO038 Fork) Boulevard

DOW - Middle Fork Off

DOW08047011 Beargrass Creek | Steeplecrest | 0.2 3.9 38.24093 | -85.61867

MSD - EMIMI039 UT 9.1 Circle

Do Middle Fork Giff Ol

DOW08047012 Whipps Mill 1.7 5 38.25984 | -85.58529
Beargrass Creek

MSD - EMIMI040 Road
AIEEIE s Forest Bridge

MSD - EMIMI041 Beargrass Creek | o~ 9€ | 12.38 4.07 38.26126 | -85.57434
()

DOW - Middle Fork Above

DOW08047013 Beargrass Creek Foxboro 0.2 2.2 38.25867 | -85.5668

MSD - EMIMI042 uT 12.8 Road

USGS Gages record stream discharge; MSD/USGS sondes record pH, DO, temperature, conductivity on 15-
minute intervals: 03293500, 03293000

MSD LTMN sites: EMIMIO10, EMIMI002, EMIMIO09

MSD 319(h) monitoring site, not sampled by DOW 319(h) monitoring

MSD not monitoring this site for 319(h) monitoring; DOW monitored this site, but it is an intermittent tributary, so
MSD discontinued this site

Per MS4 Permit requirements, monitoring includes:

. MS4 Quarterly and Recreation Season
. Wet Weather Water Quality Monitoring
. Biological and Habitat

. Continuous Monitoring (sonde)

. Stream Flow Discharge

MS4 Quarterly and Recreation Season: Trained MSD staff collect quarterly water quality samples,
typically in January, April, July and October of each year. During the May 1 to October 31 recreation season,
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five bacteria samples are collected each month at each LTMN site. Samples are analyzed at MSD’s
laboratory located at the Morris Forman WQTC using analytical methods approved by the EPA. As required
by the MS4 permit, the sample results are compared to available water quality criteria found in 401 KAR
10:031.

As reported in the 2019 MS4 Annual Report, average TSS concentrations at the Middle Fork of Beargrass
Creek were 9.13 mg/L at Browns Lane, 7.38 mg/L at Old Cannons Lane and 5.38 mg/L at Lexington Road.
Average total nitrogen was 2.70 mg/L at Browns Lane, 2.15 mg/L at Old Cannons Lane and 2.08 mg/L at
Lexington Road. The average oil and grease concentrations were 1.50 mg/L at Browns Lane, 1.50 mg/L at
Old Cannons Lane and 2.63 mg/L at Lexington Road. All quarterly samples were less than the hardness
dependent chronic aquatic life criteria for copper. Average (geometric mean) concentrations of E. coli
bacteria ranged from 373 MPN/100 mL to 3,382 MPN/100 mL in samples collected at the three monitoring
locations in the Middle Fork of Beargrass Creek watershed. The water quality criteria for E. coli bacteria
were not met in any of the six months during the recreational season at the monitoring sites at Browns
Lane, Old Cannons Lane and Lexington Road.

As reported in the 2016 State of the Streams Report, which describes status and trends between 1999-
2015, total nitrogen, phosphorus, ammonia, suspended solids and trace metal concentrations were low;
however, nitrate concentrations were elevated at Browns Lane. Fecal coliform bacteria concentrations at
Browns Lane were some of the highest in the Louisville Metro — and were getting worse. At Old Cannons
Lane, total nitrogen, ammonia, phosphorus and suspended solids concentrations were low; however,
nitrate concentrations were elevated. Trace metal concentrations exceeded aquatic life criteria more often
than most other monitoring sites. Fecal coliform bacteria concentrations were consistently elevated. At
Lexington Road, nitrate, ammonia and total nitrogen concentrations were low; however, phosphorus and
suspended solids concentrations were elevated. Metals concentrations exceeded aquatic life criteria more
often than other monitoring sites. Fecal coliform bacteria concentrations were elevated but improving.

Wet Weather Monitoring: Pursuant to the MS4 permit, MSD collects three wet weather samples during
each five-year permit term. MSD has focused wet weather sampling on the May 1 to October 31 recreation
season. Between 2013 and 2020, MSD has collected samples during four storms. The dates of these
storms are September 20, 2013; July 26, 2014; June 23, 2017; and June 21, 2019. In 2021, MSD revised
the sampling protocol for wet weather events. From 2013-2020, the wet weather sampling protocol for
conducting a wet weather event included a prediction of at least 0.50 inches of precipitation in a six hour
period across the sampling area with less than 0.1 inches of rain in the preceding 48 hours. MSD
implemented a pilot project in 2021 to modify the protocol for a wet weather event to require a minimum of
0.10 inches of rainfall, following at least 48-hour period of little to no rain. MSD rain gauges located within
Jefferson County continue to be used to monitor antecedent conditions for wet and dry sampling events via
this website: http://raingauge.louisvillemsd.org/. It is anticipated that MSD will continue to summarize and
analyze the data collected during the wet weather events.

Biological Communities and Aquatic Habitat Assessments: MSD contracted with trained professional
biologists to collect biological community and aquatic habitat data using protocols developed by EPA and
DOW approximately every two years. Biological data collection includes fish, benthic macroinvertebrate
and algal communities. Benthic macroinvertebrates are animals that live on, in or around the bottom of
streams, do not have backbones and can be seen without a microscope. They are often the immature
forms, or larvae, of insects that live on land as adults. Using DOW protocols, visual assessments of aquatic
habitat conditions were collected concurrently with fish and benthic macroinvertebrate sampling.

Using DOW protocols, the species data for each biological community are used to calculate a numerical

score (i.e., index) and narrative rating. DOW biologists developed indices for Fish (KIBI — Kentucky IBI),
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Macroinvertebrates (MIBI or sometimes MBI) and Algae (Diatom Biotic Index — DBI). Watershed drainage
area is used to scale assessment scores. The three LTMN sites are classified as wadeable streams by
DOW protocols for benthic macroinvertebrate assessments. (DOW, 2015)

The indices are based upon community structure including level of tolerance to pollution and stream
disturbance as well as function (i.e., the role that the organism has in the ecosystem). The number of
individuals, community structure and function are used to calculate a numerical index from the sample,
which is then converted to a narrative rating.

As reported in the 2019 MS4 Annual Report, benthic communities were rated as poor at Browns Lane and
at Old Cannons Lane and were rated as fair at Lexington Road, based on data collected in spring 2017.
Fish communities were rated as fair at Browns Lane and at Old Cannons Lane and poor at Lexington Road,
based on data collected in the fall of 2017. Habitat quality was rated as fair at Browns Lane, good at Old
Cannons Lane and fair at Lexington Road, based on data collected in 2017. Algal communities were rated
as fair at Browns Lane, good at Old Cannons Lane and excellent at Lexington Road in 2017.

As reported in the 2016 State of the Streams Report, at Browns Lane, the health of fish communities was
fair and improving, aquatic insect communities were consistently fair and algal communities were good but
declining. Aquatic habitat was fair and improving. At Old Cannons Lane, health of fish communities was fair
and declining, aquatic insect communities were fair and improving and algal communities were good but
declining. Aquatic habitat was consistently good. At Lexington Road, health of fish communities was poor
and improving, aquatic insect communities were consistently fair and algal communities were consistently
excellent. Aquatic habitat was fair and declining.

Macroinvertebrate sampling was performed at 27 designated LTMN sites in and around Jefferson County
in May 2019. Three of the sites are located within the Middle Fork Beargrass Creek watershed at Browns
Lane, Old Cannons Lane and Lexington Road. The Browns Lane and Old Cannons Lane monitoring sites
were sampled on May 9, 2019. The Lexington Road monitoring site was sampled on May 17, 2019. MSD
has historically conducted macroinvertebrate community assessments in May and June, and this timeframe
falls within the end of the sampling index period for headwater streams (March through May) and the
beginning of the index period for wadable streams (May through September) as designated by DOW. The
monitoring sites within Middle Fork Beargrass Creek were classified as wadable streams with watersheds
greater than five square miles. (Redwing, 2019)

DOW has developed a multi-metric approach to evaluate the biotic integrity of macroinvertebrate
communities called the Macroinvertebrate Bioassessment Index (MBI). Metric criteria are based on regional
reference data and stream size. The MBI can be used to rank the quality of stream reaches affected by
urban development, agricultural activities, residential/commercial development, or road and bridge
construction. The monitoring locations within the Middle Fork watershed are within the Bluegrass (BG)
Bioregion. The MBI scoring criteria for the narrative ratings range from excellent to very poor as shown in
Table 2.7. The MBI narrative ratings for the Middle Fork Beargrass Creek monitoring sites are rated as
“poor” as shown in Table 2.8 (Redwing, 2019).
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Table 2.7 MBI Scoring Criteria for Narrative Ratings in the Bluegrass Bioregion

Wadable (5 mi? to 200 mi®) Ratings

Narrative Rating Score
Excellent =70
Good 61-69
Fair 41-60
Poor 21-40
Very Poor 0-20

Table 2.8 MBI Results in Middle Fork for the 2019 Macroinvertebrate Community
Assessment

Station Name MBI Score Description Watershed Area (mi?)

Middle Fork at Browns Lane
Middle Fork at Old Cannons Lane
Middle Fork at Lexington Road

Habitat assessment results can be used to supplement biological and physicochemical data for determining
the overall health of a sampling reach. Habitat criteria were developed relative to stream size and bioregion
based on the DOW’s Methods for Assessing Habitat in Wadable Waters. The Rapid Bioassessment
Protocol (RBP) scoring criteria for narrative ratings range from Good to Poor as shown in Table 2.9. The
RBP narrative ratings for the Middle Fork Beargrass Creek monitoring sites are rated as Fair to Good as
shown in Table 2.10 (Redwing, 2019).

Table 2.9 RBP Scoring Criteria for Narrative Ratings in the Bluegrass Bioregion

Wadable (5 mi? to 200 mi®) Ratings

Narrative Rating Score

Good (fully supporting) =130
Fair (partially supporting) 114-129
Poor (non-supporting) 0-113
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Table 2.10 RBP Results in Middle Fork for the 2019 Macroinvertebrate Community
Assessment

Station Name RBP Score Description Watershed Area (mi?)

Middle Fork at Browns Lane
Middle Fork at Old Cannons Lane
Middle Fork at Lexington Road

Continuous Monitoring (Sonde): Louisville MSD and the USGS operate a cooperative continuous
monitoring (sonde) program as part of the MS4 permit monitoring. MSD purchases, calibrates and
maintains sonde equipment, and USGS reviews and houses the data in their National Water Information
System (NWIS) database. In the Middle Fork Beargrass Creek watershed, sonde data are available from
Old Cannons Lane and Lexington Road. The sonde at Browns Lane does not have telemetry capabilities,
so the data are manually downloaded and stored at MSD. Since these data are considered provisional,
they have not been analyzed and reported.

As reported in the 2019 MS4 Annual Report, final continuous monitoring data were available between April
1,2018, and June 30, 2019, in the Middle Fork Beargrass Creek at Old Cannons Lane and Lexington Road.
During this period, the temperature data set was 95.0% complete at Middle Fork Beargrass Creek at Old
Cannons Lane and 93.6% complete at Middle Fork Beargrass Creek at Lexington Road with 100% of
available values meeting the temperature criterion. At Old Cannons Lane, the dissolved oxygen record was
94.7% complete, average dissolved oxygen was 8.8 mg/L and the dissolved oxygen criteria were met
98.1% of the days with a complete record. At Lexington Road, the dissolved oxygen record was 78.9%
complete, average dissolved oxygen was 6.9 mg/L and the dissolved oxygen criteria were met 67.8% of
the days with a complete record. During this time period, the pH data set was 94.1% complete at Middle
Fork Beargrass Creek at Old Cannons Lane and 90.8% complete at Middle Fork Beargrass Creek at
Lexington Road, and 100% of available values met the pH criterion. The specific conductance record was
71.9% complete at Middle Fork Beargrass Creek at Old Cannons Lane and 80.0% complete at Middle Fork
Beargrass Creek at Lexington Road. Specific conductance ranged from 65 uS/cm to 1,640 uS/cm at these
two sites.

Status and trends in dissolved oxygen were reported in the 2016 Synthesis Report using data collected
2005 to 2015. The average daily dissolved oxygen concentration was calculated from readings collected at
15-minute intervals. Days with more than half of the data available were included in the analysis.

At Old Cannons Lane, the dissolved oxygen criteria were met 98% of the time and improved 15% between
2005 and 2015. At Lexington Road, the dissolved oxygen criteria were met 76% of the time and improved
10% between 2005 and 2015.

Fecal Coliform TMDL for Beargrass Creek: Fecal coliform data collected by MSD between 2000 and
2004 were used to develop the Final TMDL for Fecal Coliform Six Stream Segments within the Beargrass
Creek Watershed (DOW, 2011). In addition to the three LTMN sites, MSD also monitored a site along
Lexington Road (EMIMIO04). The results excerpted from the TMDL Appendix A, shown on Figure 2.13
highlight significantly elevated levels of fecal coliform bacteria, especially prior to March 2002.
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Figure 2.13 Fecal Coliform Bacteria Data Used in Beargrass Creek TMDL

Stream Gaging: Stream discharge measurements were described in Section 2.2.2 Hydrology.
2.2.7 Salt River Watershed Watch

Salt River Watershed Watch (SRWW) is a non-profit group of almost 100 volunteers who give their time to
improve streams in the Salt River Basin through a coordinated campaign of water quality monitoring, skills
development, water improvement projects, and environmental education.

Watershed Watch in Kentucky (WWKY) is the statewide organization that coordinates volunteer monitoring
across Kentucky. WWKY is one of seven watershed groups that monitor streams, rivers and lakes across
our state. Additional information regarding WWKY can be found on their website: https://www.kywater.org/.
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Figure 2.14 Watershed Watch in Kentucky Basins

SRWW holds free training workshops each spring to train new volunteers and recertify existing volunteers.
Recertification training is required every three years. The training program was standardized by WWKY.
Hach and LaMotte water test kits are loaned to trained volunteers so they can test water quality (i.e., pH,
dissolved oxygen, conductivity, temperature). SRWW volunteers choose a stream to monitor, or program
leaders to assist new volunteers with establishing a monitoring site. Volunteers calibrate their conductivity
meter using standard solution, then use test kits and collect bacteria samples three times each year on the
second Saturdays in May, July and September. Volunteers also record 48-hour rainfall, observations of
stream flow and turbidity. Stream biology and habitat are studied each June. Bacteria samples are analyzed
at a professional laboratory. Water quality and bacteria results are reviewed by data managers in each
basin, including SRWW. Final, approved data are publicly available through the Watershed Watch Data
Portal managed by the Kentucky Geological Survey and University of Kentucky:

http://kgs.uky.edu/wwky/main.htm. Figure 2.15 provides an example of data available through the
Watershed Watch Data Portal.
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Figure 2.15 Watershed Watch Data Portal Example Data

In addition to the monitoring program, SRWW works with other organizations and agencies to plant native
trees, shrubs, and plants along streams. SRWW environmental education efforts include working with
middle and high schools to support water quality science fair projects, class projects and field trips to local
streams. Numerous canoe trips are offered in partnership with River City Paddle Sports.

A free conference is hosted each year, typically in February to present and discuss monitoring results and
projects. This event is open to volunteers and anyone who is interested in SRWW. Additional information
regarding SRWW can be found on their website: www.srww.org.

2.2.7.1 SRWW Monitoring Sites in Middle Fork Beargrass Creek

The Kentucky Geological Survey (KGS) database was queried to obtain data from Jefferson County on
March 17, 2021. The data are included in Appendix 2.1. The data were mapped using location data from
the KGS database and Google Map to concretely identify sites in the Middle Fork Beargrass Creek
watershed. While SRWW has been monitoring streams since 1999, the earliest data available in the Middle
Fork Sites, from upstream to downstream are shown on Table 2.11 and Figure 2.16.
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Table 2.11 SRWW Monitoring Sites in Middle Fork Beargrass Creek Watershed

Site ID S,\tlfrﬁg] Site Location Latitude Longitude Il?r:a\lg:llt RLezSutIt
3841 Middle Middle Fork Beargrass 38.26297 | -85.56329 | 5/11/2019 | 9/26/2020
Fork Creek along Forest Green
Beargrass | Trail, Louisville, Jefferson
Creek Co.
Middle Arthur Draut Park 38.24378 | -85.63026 | 5/16/2015 | 5/12/2018
Fork
Beargrass
Creek
Middle J. Graham Brown Park, 38.238 -85.634 7/12/2014 | 9/25/2020
Fork downstream from Browns
Beargrass | Ln bridge.
Creek
Middle Old Cannons Lane. 38.2383 -85.6638 6/7/2014 9/15/2018
Fork
Beargrass
Creek
Bowman Intersection of Seneca 38.228 -85.674 5/16/2015 | 5/14/2016
Field Valley Rd and PeeWee
Spring Reese Ln
Middle Seneca Park, about two 38.23427 | -85.67595 | 6/20/2017 | 9/14/2019
Fork tenths of a mile from Pee
Beargrass | Wee Reese Way. The
Creek golf course abuts it on
one side.
Beargrass | Big Rock (1) 38.21694 | -85.68333 | 5/19/2012 | 7/13/2018
Creek
Middle Big Rock pavilion in 38.23375 | -85.6846 6/7/2014 5/11/2019
Fork Cherokee Park. (1)
Beargrass
Creek
Middle Cherokee Park Road and | 38.24395 | -85.69812 | 7/13/2013 | 7/13/2019
Fork Lexington Road.
Beargrass
Creek
Middle On Beargrass Creek 38.24669 | -85.70149 | 5/16/2015 7/8/2017
Fork Road about a half mile
Beargrass | before it meets with
Creek Lexington Road.
Middle Bridge at Payne Street 38.25126 | -85.71973 | 9/13/2014 | 5/13/2017
Fork
Beargrass
Creek

January 2022

Note 1. Sites 2030 and 1886 are located on Middle Fork Beargrass Creek at Big Rock.
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Figure 2.16 SRWW Monitoring Sites in Middle Fork Beargrass Creek Watershed

2.2.7.2 SRWW Monitoring Results for Middle Fork Beargrass Creek Watershed

Dissolved Oxygen: There were 73 dissolved oxygen tests completed and results ranged from 2.0
milligrams per liter (mg/L) to 10 mg/L. Seven results (10%) were less than 4 mg/L, which is the dissolved
oxygen criterion for streams in the Middle Fork Beargrass Creek watershed. Sporadic low dissolved oxygen
readings were observed in Middle Fork Beargrass Creek at J. Graham Brown Park (Site #1841, 2 results),
at Big Rock (Site 2030, 2 results) and near Lexington Road (Site 3361, 2 results). Dissolved oxygen was
less than 4 mg/ L at Bowman Field Spring at the Intersection of Seneca Valley Road (Site 1899) in one
sample.

pH: The pH of water samples ranged from 5.3 to 8.7 Standard Units. One result collected in September
2016 at J. Graham Park (Site #1841) was below 6.0 Standard Units, which is the minimum criteria for pH.

Temperature: Water temperature ranged from 7.0 to 26 degrees Celsius. All temperature readings met
the water quality criteria for temperature.

Conductivity: Specific conductivity ranged from 53 to 780 microsiemens per centimeter (uS/cm). The
Kentucky Surface Water Standards regulates conductivity using a narrative criterion.

Bacteria: There were 58 samples collected for E. coli bacteria at SRWW sites in the Middle Fork Beargrass
Creek. Results ranged from 79 to 7,701 colonies per 100 milliliters (mL). The Kentucky Surface Water
Standards criteria for E. coli requires concentrations of less than 130 colonies per 100 mL collection of at
least five samples in 30 days. Since up to three SRWW samples are collected per year, it is not possible to
directly compare SRWW results to the criteria. However, six of nine locations had maximum concentrations
of E. coli bacteria that exceeded 1,000 MPN/100 mL. The downstream two sites had average
concentrations that exceeded 1,000 MPN/100 mL. These results indicate that bacteria concentrations are
elevated in the Middle Fork Beargrass Creek. E. coli bacteria results are summarized by site on Table 2.12.
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Table 2.12 SRWW E. coli Bacteria Results for Middle Fork Beargrass Creek

E. coli Concentration
(MPN/100 mL)

=i Leeeien () # Minimum Average | Maximum

Results

Middle Fork Beargrass Creek along Forest
Green Trail, Louisville, Jefferson Co.
Arthur Draut Park 6 275 467 880
J. Graham Brown Park, downstream from 11 210 741 1,396
Browns Ln bridge.
Old Cannons Lane. 4 194 452 1,050
Bowman Field Spring at the intersection of 2 196 206 216
Seneca Valley Rd and Pee Wee Reese Ln
Seneca Park, about two tenths of a mile from 8 75 460 1,529
Pee Wee Reese Way. The golf course abuts it
on one side.

Big Rock 12 185 799 2,020
Big Rock pavilion in Cherokee Park. 2 259 290 320

Cherokee Park Road and Lexington Road. 5 192 1,836 7,701
On Beargrass Creek Road about a half mile 5 124 1,125 2,380

before it meets with Lexington Road.
Bridge at Payne Street 0 NA NA NA
Note: 1. All sites located on Middle Fork Beargrass Creek, except 1899, which is located at Bowman
Field Spring.

Through a special project conducted by SRWW between 2000 and 2008, fecal coliform bacteria
concentrations were intensely monitored in the Middle Fork Beargrass Creek at Big Rock. Big Rock is a
streamside recreational area in Cherokee Park. Cherokee Park was designed by noted American
landscape architect Frederick Law Olmsted. The “big rock” fell from a cliff above and scouring from floods
has created a pool enjoyed by summertime swimmers. Upstream from Big Rock, the level limestone
shelves of the stream bottom attract waders of all ages. However, due to known sewer overflow issues, the
area is posted with signs warning against contact with the water after storms. Big Rock Bacteria Monitoring
Project 1999-2008 Final Report is included as Appendix 2.2.

Volunteers monitored at Big Rock five times per month during the May 1 to October 31 recreation season
between May 1, 2000 and May 31, 2008, for a total of 49 months. Results were compared to the Kentucky
Surface Water Standard for primary and secondary contact recreation for fecal coliform bacteria.

Primary contact refers to direct contact with water through swimming and secondary contact refers to
indirect contact with water through wading or fishing. The primary contact (i.e., swimming) criteria required
that fecal coliform content not exceed 200 colonies per 100 mL as a geometric mean of at least five samples
collected within 30 days and concentrations shall not exceed 400 colonies per 100 mL in twenty percent or
more of those samples. The primary contact criteria were effective during the May 1 to October 31
recreation season.

The secondary contact (i.e., wading or fishing) criteria required that fecal coliform content not exceed 1,000
colonies per 100 mL as a geometric mean of at least five samples collected within 30 days and
concentrations shall not exceed 400 colonies per 100 mL in twenty percent or more of those samples. The
secondary contact criteria were effective all year. Note that the fecal coliform criteria have been replaced
by the E. coli criteria.
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Per the SRWW report, the primary contact recreation criteria were met in one of 49 sampled months
between May 1, 2000 and May 31, 2008. The secondary contact recreation criteria were met in 21 of 49
months. These results highlight the long-term nature of elevated bacteria concentrations in the middle
reaches of Middle Fork Beargrass Creek.

Other Data: Between one and five results for nutrients and other parameters are available in the KGS
database for SRWW sites in Middle Fork Beargrass Creek. Due to the low number of samples at each site,
results were summarized by parameter rather than by site on Table 2.13.

Table 2.13 SRWW Data for Nutrients and Other Parameters

Parameter (1) # of Results  Minimum Average Maximum

Ammonia (as N) 0.089538462
Chloride 8 13.58 70.54625 106.57
Conductivity 5 184 576 727
Nitrate & Nitrite 8 1 1 1
Nitrate & Nitrite (as N) 5 0.344 1.2498 1.727
Nitrogen, Total 5 0.874 2.013 2.597
Phosphorus, Total 13 0.089 0.129 0.21
' Solids, Total Suspended | 8 2 9.475 41.8
Sulfate 8 5.3 36.7275 55.9
Total Hardness 8 138 228.5 278
Total Kjeldhal Nitrogen 8 1 1.125 2
Turbidity 5 0.4

Note 1. All results reported in mg/L except conductivity, which was reported as uS/cm.

2.2.8 Geomorphological Data

Fluvial geomorphology describes the interaction of moving water on the Earth’s surface with the underlying
geologic formation, and specifically how the formation of the land surface influences the physical shape of
the surface water channels. Factors that influence the geomorphology of a given riverine system include
watershed geology, topography, soils composition and climatological factors influencing flow regimes of
streams.

Streams are constantly changing because erosion, transport and deposition are continuous processes. The
study of these processes and the way they shape the surface of the earth is called geomorphology. These
processes affect stream habitat for the animals and plants that live in the stream as well as water quality.
Streams and rivers change naturally over time and in response to climate. For example, geomorphic forces
occurring over eons formed the Grand Canyon. Streams and rivers are also affected by changes in the
landscape caused by human alterations such as agriculture and urbanization. Fluvial geomorphology is an
emerging science that explores these relationships.
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The Watershed Planning Guidebook for Kentucky Communities, 1st Edition (KWA and DOW, 2010) (the
Guidebook) recommends the use of available Rapid Bioassessment Protocol (RBP) data as a qualitative
assessment of geomorphic conditions of streams in the watershed. MSD has collected these data
concurrently with benthic and fish community assessments approximately every other year since 2005 for
a total of nine assessments. Generally, the same team of professional biologists completed the visual
assessments to score LTMN sites. Scores are grouped into four narrative categories: optimal (16-20),
suboptimal (11-15), marginal (6-10) and poor (1-5). Per the Guidebook, the following six of 10 components
of the RBP were used in this assessment. The description of the assessment components was adapted
from the Guidebook, Watershed Basics chapter.

Embeddedness: The amount of fine sediment surrounding the rocks on the bottom of the stream
provides an indication of upstream erosion and deposition of those eroded materials at the stream
site. Large amounts of erosion in a stream can contribute to high total suspended solids, and high
embeddedness can cover habitats available for benthic macroinvertebrates, many of which are
food for fish and other aquatic life.

Velocity/Depth Regime: This measurement evaluates the variety of stream habitats available for
fish and other aquatic life. Ideally, fast shallow riffles, fast deep runs, slow deep pools and slow
shallow glides should be present to provide a diverse habitat for a diverse aquatic community.
Streams that have been straightened or altered by dam construction may lack one or more of these
habitats.

Sediment Deposition: This measurement evaluates the presence of islands or point bars formed
by deposition of sediment, gravel and other materials in a stream. This is a natural process, but
excessive sediment deposition can indicate an unstable habitat, as islands and point bars form and
move with storms. A healthy aquatic community requires a relatively stable habitat.

Channel Alteration: Streams should naturally meander, but may be altered by dams, straightening
or channelization with concrete or gabion baskets. Generally, streams with altered channels
change the natural flow of water and sediment in a detrimental way.

Frequency of Riffles: Riffles are the shallow gravel areas where stream water bubbles over rocks,
adding dissolved oxygen and providing habitat for benthic macroinvertebrates and other aquatic
life. Streams that lack riffles tend to have lower dissolved oxygen and less diverse aquatic
communities.

Bank Stability: Eroding stream banks increase the amount of sediment in a stream, which can
cover habitat (measured as embeddedness), reduce water quality (measured as total suspended
solids) and reduce the ability of fish to find food. The left bank and right bank are assessed
independently, then summed to give an overall bank stability score in the RBP assessment.

The scoring for these six characteristics is shown on Table 2.14.
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Table 2.14 Scoring for Six Components of RBP Considered in Middle Fork Beargrass Creek

Characteristic

Optimal

Score 16-20

Suboptimal
Score 11-15

Marginal
Score 6-10

Poor
Score 1-5

2. Embeddedness

Gravel, cobble
and boulder
particles are 0-
25% surrounded
by fine sediment.
Layering of cobble
provides diversity
of niche space.

Gravel, cobble
and boulder
particles are 25-
50% surrounded
by fine sediment.

Gravel, cobble
and boulder
particles are 50-
75% surrounded
by fine sediment.

Gravel, cobble
and boulder
particles are more
than 75%
surrounded by
fine sediment.

All four
velocity/depth
regimes present
(slow-deep, slow-

Only 3 of the 4
regimes present
(if fast-shallow is

Only 2 of the 4
habitat regimes
present (if fast-

Dominated by 1

enlargement of
islands or point
bars and less than

increase in bar
formation, mostly
from gravel, sand
or fine sediment;

3. Velocity/ Depth o velocity/depth
. shallow, fast- missing, score shallow or slow- :
Regime . regime (usually
deep, fast- lower than if shallow are
: L - slow-deep).
shallow). (Slow is missing other missing, score
< 0.3 m/s, deep is regimes). low).
>0.5m.)
Moderate
deposition of new | Heavy deposits of
. Some new gravel, sand or fine material,
Little or no

fine sediment on
old and new bars;
30-50% (50-80%
for low-gradient)

increased bar

development;
more than 50%
(80% for low-

20 yrs.) may be
present, but
recent
channelization is
not present.

H 0, (o) o
4. Sediment S% (<20% for low-| 5 300, (20-50% |  ofthe bottom | gradient) of the
Deposition gradient streams) . i . .
for low-gradient) | affected; sediment | bottom changing
of the bottom . )
of the bottom deposits at frequently; pools
affected by o )
: affected; slight obstructions, almost absent due
sediment .- L .
d I deposition in constrictions and to substantial
eposition. ) .
pools. bends; moderate sediment
deposition of deposition.
pools prevalent.
Some
channelization
pra?rseeal';t,ol;st)l?(jllyeln Channelization Banks shored with
abutmentS'g may be extensive; | gabion or cement;
Channelization or . ’ embankments or over 80% of the
; evidence of past :
dredging absent o shoring structures stream reach
6. Channel o= channelization, .
. or minimal; stream . . present on both channelized and
Alteration . i.e., dredging, . .
with normal (greater than past banks; and 40 to disrupted.
pattern. 9 P 80% of stream Instream habitat

reach channelized
and disrupted.

greatly altered or
removed entirely.
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Characteristic

Optimal
Score 16-20

Suboptimal
Score 11-15

Marginal

Score 6-10

Poor
Score 1-5

7. Frequency of

Occurrence of
riffles relatively
frequent; ratio of
distance between
riffles divided by

Occurrence of
riffles infrequent;
distance between
riffles divided by

Occasional riffle
or bend; bottom
contours provide
some habitat;
distance between

Generally all flat
water or shallow
riffles; poor
habitat; distance
between riffles

N2 ‘S’I'rzt:r:‘;t;‘? the width of the | riffles divided by | divided by the
" _.. | stream is between the width of the width of the
(generally 5 to 7); 710 15 t is bet t . tio of
variety of habitat o 15. stream is between | stream is a ratio o
. 15 to 25. >25.
is key.
Unstable; many
SENIS SElIET Moderately stable; Moderately CIERELE ETEES]

8 Bank Stability

evidence of
erosion or bank
failure absent or
minimal; little
potential for future
problems. <5% of
bank affected.

infrequent, small
areas of erosion
mostly healed
over. 5-30% of
bank in reach has
areas of erosion.

unstable; 30-60%
of bank in reach
has areas of
erosion; high
erosion potential
during floods.

"raw" areas
frequent along
straight sections
and bends;
obvious bank
sloughing; 60-
100% of bank has
erosional scars.

The result categories for the RBP scores are shown on Table 2.15, with the most recent result highlighted.
Most of the results are in the suboptimal category, indicating that there is the potential for improvement.

Table 2.15 Initial Geomorphic Characterization Based on RBP Scores

Site ID

Location

Poor Mar
(1-5)

Embeddedness

(6-10)

ginal

Suboptimal
(11-15)

Optimal
(16-20)

Velocity Depth Regime

EMIMIO09 Browns Lane 2 5 2
EMIMIO02 Old Cannons Lane 5 4
EMIMIO10 Lexington Road 7 2

EMIMIO09 Browns Lane 2 6 1

EMIMI002 Old Cannons Lane 1 8

EMIMIO10 Lexington Road 2 5) 2
Sediment Deposition

EMIMIO09 Browns Lane 1 5) 3

EMIMI002 Old Cannons Lane 8

EMIMIO10 Lexington Road 1 6 2
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Poor Marginal Suboptimal Optimal
(1-5) (6-10) (11-15) (16-20)

Channel Alteration

Location

EMIMIO09 Browns Lane

EMIMIO02 Old Cannons Lane 8 6
EMIMIO10 Lexington Road 1 8
Frequency of Riff

les or Bends
EMIMIO09 Browns Lane
EMIMI002 Old Cannons Lane 7 2
EMIMIO10 Lexington Road 6 3
Bank Stability

EMIMIO09 Browns Lane
EMIMI002 Old Cannons Lane 1 8
EMIMIO10 Lexington Road
Total

The scores for the six geomorphic categories included in this assessment were summed for each habitat
assessment date for the three LTMN sites to provide a preliminary evaluation of trends over time. Results
for Middle Fork Beargrass Creek at Browns Lane (EMIMIO09) indicate relatively stable geomorphic
conditions over time. However, Middle Fork Beargrass Creek at Old Cannons Lane (EMIMIO02) and
Lexington Road (EMIMIO10) showed declining geomorphic conditions over time. See Figure 2.17.
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Figure 2.17 Initial Geomorphic Trends Based on RBP Scores

The riparian assessments conducted as part of this watershed planning project are anticipated to provide
more detailed assessments at more locations so that the overall geomorphic conditions of this watershed
are better understood. With this improved understanding, potential projects designed to improve
geomorphic conditions can be identified as part of this watershed planning project.

There are several projects, ranging from 2006 to the present, that provide characterization data for the
Middle Fork Beargrass Creek watershed. These include: Stream Assessment Report for Beargrass Creek,
Beargrass Creek Ecological Reach Characterization Report, Supplemental Environmental Project (SEP)
with Metro Parks, Beargrass Creek Trail Conceptual Shared Use Path and Ecological Restoration, and the
most recent Three Forks Beargrass Creek Ecosystem Restoration Feasibility Study.

The Stream Assessment Report for Beargrass Creek was completed in 2006 and includes the following
data: calibration of USGS gauge stations to bankfull conditions at two locations; collection of geomorphic
data from stable stream reaches within the same hydro-physiographic region; collection and analysis of
suspended sediment data for the South and Middle Forks of Beargrass Creek (one location at Old Cannons
Lane in Middle Fork); characterization of streambank stability and erosion potential of several stream
reaches including Middle Fork Beargrass Creek and Weicher Creek; and the establishment of 24
monitoring locations along four stream segments.

The Beargrass Creek Ecological Reach Characterization Report was completed in May 2008 as part of the
CSO Long Term Control Plan (LTCP) project. The report provides the methods and results prioritizing the
stream reaches in all three forks of Beargrass Creek. The reaches were rated on observed and potential
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ecological conditions and potential benefits from water quality improvements. Out of 37 reaches assessed,
eight stream reaches were in the Middle Fork Beargrass Creek. Stream bank erosion potential was
measured using the Bank Erosion Hazard Index (BEHI). The BEHI data were obtained from the Stream
Assessment Report for Beargrass Creek. Index of Biotic Integrity (IBI) data were also provided by MSD,
which were collected as part of the LTMN in 2005.

A Supplemental Environmental Project (SEP) (2006-2009) was implemented by Louisville Metro Parks,
which included signage, invasive species removal, water quality and soil analysis, and an initial biological
inventory that included a partnership with Louisville Male High School. Additionally, Metro Parks worked
with MSD on reconstruction of a wetland/stormwater retention basin within the project area.

A major planning effort was completed in 2017 as a partnership between Louisville Metro Parks, the United
States Army Corps of Engineers (USACE) Louisville District and TetraTech’s consultant team to evaluate
the Beargrass Creek Trail Conceptual Shared Use Path and Ecological Restoration opportunities. This
report outlines several restoration opportunities within the Beargrass Creek watershed, specifically along
Middle Fork Beargrass Creek. These opportunities can be found on Louisville Metro Parks' website (USACE
and Louisville Metro Government, Undated). Restoration opportunities include stream relocation and
restoration, bank stabilization and other storm water management projects involving green practices. These
opportunities could potentially improve water quality and watershed health by reducing erosion and thereby
total suspended solids; reducing summer water temperatures and increasing dissolved oxygen by
improving riparian vegetation and the tree canopy; and improving stormwater quality through green
infrastructure practices. MSD and the USACE recently partnered on a larger planning project that
encompasses the entire Beargrass Creek watershed. The ongoing “Three Forks” project is anticipated to
identify ecosystem restoration opportunities in the Muddy, Middle and South Forks of Beargrass Creek.

2.3 NATURAL FEATURES

This section describes the following natural features of the Middle Fork Beargrass Creek watershed:
geology and topography, soils, and the ecoregion.

2.3.1 Geology and Topography

The entire Middle Fork Beargrass Creek watershed is situated in the Eastern Uplands Topographic Region.
Broad steep-sided valleys and flat to gently rolling plateaus dominate the terrain. Middle Fork Beargrass
Creek has cut deeply into this terrain and flows through a well-entrenched channel, where near vertical
cliffs are common (MSD, 2016). Major geologic formations are summarized on Table 2.16 and shown on
Figure 2.18.

Table 2.16 Geologic Formations in the Beargrass Creek Watershed

Hydrogeologic Sensitivity to

Geologic Formation Karst Development Pollution

High — this shale underlain by

NGl Btz (LRI LI significant karst development

Sellersburg and Jeffersonville
Limestone (Dsj)

Extremely High — swallet and

weldeveloped shaft drain with conduit flow

Extremely High — swallet and

Louisville Limestone (Siw) Well-developed shaft drain with conduit flow

Source: KDOW, 2011a, Table 1.2. and Kentucky Geologic Map Service
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Figure 2.18 Geology

The major portion of this watershed is underlain by limestones of the lower Devonian and middle Silurian
ages. A notable exception is the Lyndon and St. Matthews area, which is underlain by middle Devonian
age shale. Middle Fork Beargrass Creek has eroded deep into these rocks, and in some instances, shales
of middle Silurian age are exposed. The general dip of these rock beds, or strata, is toward the west at a
little less than one foot in one-hundred feet. A northeast trending synclinal axis is observed, however, in the
Lyndon/St. Matthews area. A northeast trending anticlinal axis is also observed in the Seneca
Gardens/Seneca Park area. Karst activity is represented by some small sinkholes and springs, particularly
in the Lyndon/Oxmoor area and in the area of the Sinking Fork. Karst features in the immediate area have
been known to connect the Middle Fork Beargrass Creek surface-subsurface hydraulic system to adjacent
basins, with portions of the Muddy Fork Beargrass Creek surface water catchment being drained to the
Middle Fork through karst sinkholes and subsurface conduits (DOW, 2011a).

Well-developed karst features are common for Ordovician limestone formations, and this is the case for the
Middle Fork Beargrass Creek watershed. Karst features in the watershed include sinkholes and
underground drainage systems developing in the Sellersburg and Jeffersonville Limestones, with Louisville
Limestones developing some sinkholes and underground drainage, but being largely characterized by
water yielded to springs and wells. Shale deposits are generally considered to be an inhibitor of karst
development and subsurface hydraulics, but because the New Albany shale layer in Jefferson County is
thin, impediment to karst development is minimal in the area (Ray et al., 2008).

Based on a 10-meter digital elevation model (DEM), the elevation of the Middle Fork Beargrass Creek
watershed ranges from 405 feet to 749 feet above mean sea level with lowest elevations near the
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confluence with South Fork Beargrass Creek and along the Middle Fork mainstem, and higher elevations
in the headwaters near the cities of Anchorage, Middletown and Douglass Hills. See Figure 2.19.

Figure 2.19 Topography

2.3.2 Soils

The Middle Fork Beargrass Creek watershed is largely made up of silt-loam soils, with the majority of soll
slopes in the watershed falling between 0% to 2% and 2% to 6%. The downstream reaches of the stream
network, located in the western portion of the watershed, are comprised of soils with relatively low infiltration
rates and moderate runoff potentials. Soil series that occur in this portion of the watershed include Dickson,
Lawrence, Linside, Newark and Russellville series. Much of the upstream (eastern) portions of the
watershed are comprised of Ashton, Crider, Huntington and Russellville soil series, which are characterized
by lower runoff potentials and moderate to high infiltration rates (Blandford et al., 2005). Much smaller
portions of the watershed, specifically areas near the stream channel in the headwaters of the watershed,
are comprised of rocky silt-loams and silty clay-loams. These areas belong to the Corydon soil series. They
contain relatively higher concentrations of rocky and clay soil types, and they are characterized by high
runoff potentials and low infiltration rates (Blandford et al., 2005).

The hydrologic characteristics of soils have a major influence on how water moves from surface
precipitation through soils and to streams. Soil hydrologic groups B, C and D are present in the Middle Fork
Beargrass Creek watershed; soil hydrologic group is not defined for the developed parts of the watershed.
Soil hydrologic groups are described below (Natural Resource Conservation Service, 2007) and are shown
on Figure 2.20.
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e Group B: moderately low runoff potential when thoroughly wet. Water transmission through the
soil is unimpeded. Group B soils typically have between 10% and 20% clay and 50% to 90% sand
and have loamy sand or sandy loam textures.

e Group C: have moderately high runoff potential when thoroughly wet. Water transmission through
the soil is somewhat restricted. Group C soils typically have between 20% and 40% clay and less
than 50% sand and have loam, silt loam, sandy clay loam, clay loam and silty clay loam textures.

e Group D: high runoff potential when thoroughly wet. Water movement through the soil is restricted
or very restricted. Group D soils typically have greater than 40% clay, less than 50% sand and
have clayey textures.

Hydrologic soil groups C and D are likely to produce more runoff which can generate stream flow, since
the movement through the soil is restricted.

Figure 2.20 Hydrologic Characteristics of Watershed Soils

2.3.3 Ecoregion

The Middle Fork Beargrass Creek is located in the Outer Bluegrass Region (Region 71d) of the Interior
Plateau (Region 71) Outer Bluegrass Ecoregion (Woods et al., 2002). The Kentucky Department of Fish
and Wildlife Resources (KDFWR, 2013) summarizes the Outer Bluegrass Ecoregion as follows: The Outer
Bluegrass (71d) contains sinkholes, springs, entrenched rivers, and intermittent and perennial streams with
a rolling to hilly topography. The local relief varies but is usually less than in the geomorphically distinct
Knobs—Norman Upland (71c). Discontinuous glacial outwash and leached, pre-Wisconsinan till deposits
occur in the north from Louisville to Covington. These deposits do not occur south of this area in Kentucky.
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The pastureland and cropland are widespread, and dissected areas are wooded. Upland streams have
moderate to high gradients and cobble, boulder or bedrock substrates. Mean stream density is greater than
in Ecoregion 711 but less than in Ecoregion 71k. Concentrations of suspended sediment and nutrients can
be high. (KDFWR, 2013)

2.4 RIPARIAN/STREAMSIDE VEGETATION

Prior to the settlement and subsequent urban development within the Middle Fork Beargrass Creek
watershed, the streamside vegetation in the region was characterized by open savannah woodlands in the
upland areas of the watershed, with mixed hardwood forests common along river drainages and in gorges.
Common species native to the region included white oak, northern red oak, black oak, hickory, yellow
buckeye, white ash, blue ash, eastern red cedar, scarlet oak, black walnut, black maple, beech, yellow-
poplar, basswood, black cherry, sugar maple, chinquapin oak, bur oak and black locust. Cane was
prominent in stream corridors, both along the streamside and in the stream bottoms (Kuchler, 1964).

Development has reduced the natural vegetative buffers surrounding streams in the Louisville area,
including the Middle Fork of Beargrass Creek.

2.5 RARE AND EXOTIC/INVASIVE PLANTS AND ANIMALS

According to the KDFWR, there are over 630 species of wildlife observable in Jefferson County, Kentucky.
This number includes approximately 118 species of fish, over 310 species of birds, 38 species of mammal,
36 species of reptiles and 31 species of amphibians. Of these species, NatureServe lists 12 species of
significant concern (NatureServe, 2019). The Kentucky Nature Preserves partnered with NatureServe,
which provides a database of rare species by county. Table 2.17 displays the list of these species, including
the scientific name, common species name, major group, and various regulatory statuses associated with
each species. Aquatic species of concern in Jefferson County include one species of crayfish, one species
of fish, and three species of aquatic mussels, all of which are directly influenced by the quality of surface
waters in this area, including the Middle Fork Beargrass Creek. Additional species include two types of bat,
one species of snake, one species of beetle and three types of flowering plant. While these species are not
directly tied to stream water quality, overall watershed health is tied to ecological health and success.

Table 2.17 Species of Concern for Jefferson County, Kentucky

County Name Jefferson

State Kentucky

Numbers of Species of Concern 11
'U.S. ESA Listed, Proposed, Candidate and Nature Serve Imperiled (G1-G2) Species

NatureServe Ls

Scientific Name? Major Group Federal

Global Status S 3

tatus

Alabama Freshwater and
Alosa alabamae Anadromous G2: Imperiled S1
Shad .
Fishes
Clonophis Kirtlandii NGNS Reptiles G2: Imperiled s2
L Snake P LY
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NatureServe

u.sS.

L ; :
Scientific Name Major Group Global Status Federa3|
Status
L : Louisville : G1: Critically
Faxonius jeffersoni Crayfish Crayfishes Imperiled S1
Leavenworthia exigua LEHITEESED Flowering Plants (G55 A ppElehitl RS SNR
Gladecress Secure
O | OIS T1 LT S182
var. laciniata Gladecress
Myotis grisescens Gray Myotis Mammals 5 SApparentIy LE S2
ecure
Myotis sodalis Ind|ar_1a Mammals G2: Imperiled LE S1S2
Myotis
Plethobasus cyphyus Sheepnose PR e G3: Vulnerable LE S1
Mussels
Pleurobema clava Clubshell e s i CI’It.ICEl”y LE, XN S1
Mussels Imperiled
. Fat Freshwater ; .
Potamilus capax Pocketbook Mussels G2: Imperiled LE S1
Pseudanophthalmus Louisville Ground Beetles G1: Crltllcally S
troglodytes Cave Beetle Imperiled
Running
Trifolium stoloniferum Buffalo Flowering Plants | G3: Vulnerable LE S2S3
Clover

°Links to NatureServe Explorer Comprehensive Species Report
SLinks to U.S. Fish & Wildlife Service’s Environmental Conservation Online System (ECOS)

Abbreviations: LE — Listed Endangered; PS — Partial Status; E — Endangered; T — Threatened; S —
Special Concern; LE, XN — Listed Endangered, Nonessential Experimental Population

A second records search was conducted through the U.S. Fish and Wildlife Services' Information for
Planning and Consultation (IPAC) planning tool. The search focused on the general area of the Middle Fork
Beargrass Creek watershed. The IPAC report included 14 threatened, endangered or candidate species
on the species list in the general project area of Middle Fork Beargrass Creek watershed. The summary is
provided in Table 2.18.
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Table 2.18 IPAC Endangered and Threatened Species in the Middle Fork Beargrass Creek

Common Name

Mammals

Scientific Name

Gray Bat Myotis grisescens Endangered
Indiana Bat Myotis sodalis Endangered
Northern Long-eared Bat Myotis septentrionalis Threatened
Clams

Clubshell Pleurobema clava Endangered
Fanshell Cyprogenia stegaria Endangered
Northern Riffleshell Epioblasm_a torulosa Endangered

rangiana

Orangefoot Pimpleback Plethobasus cooperianus Endangered
Purple Cat’s Paw Epioblasma obliquata Endangered
Rabbitsfoot Quadrula cylindrica Threatened
Ring Pink Obovaria retusa Endangered
Rough Pigtoe Pleurobema plenum Endangered
Sheepnose Mussel Plethobasus cyphyus Endangered
Spectaclecase Cumberlandia monodonta Endangered
Flowering Plants

Running Buffalo Clover Trifolium stoloniferum Endangered

Several invasive or nuisance species are prevalent within the watershed. Invasive plant species are
especially prevalent along the stream channel and along sections of channelized or otherwise disturbed
riparian zones. Invasive plant species include amur honeysuckle, porcelain-berry, Japanese hop and bur
cucumber.

Louisville Metro Department of Parks and Recreation and Olmstead Parks are engaged in invasive species
removal. Invasive species removal by the Louisville Metro Department of Parks and Recreation is included
as an activity in the development of this watershed plan. Olmstead Parks prioritizes invasive species
removal by maintaining a Park Steward Program which trains volunteers in the removal of invasive species
throughout the 17 Olmstead Parks, including Cherokee Park, and six parkways in Louisville.

2.6 HUMAN INFLUENCES AND IMPACTS

This section describes the history of human influences and impacts within the Middle Fork Beargrass Creek
watershed, including water use, land use and impervious surfaces, other disturbances, land disturbances
that can impact waterways and hazardous materials.

2.6.1 Water Use

Water use encompasses drinking water supplies, as well as storm water and wastewater discharges from
municipal and industrial sources, CSOs and SSOs.
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Drinking Water Supplies: The Louisville Water Company (LWC) is the public water supplier to Louisville
Metro and parts of Bullitt and Oldham Counties, including Middle Fork Beargrass Creek. The Ohio River is
the source for the city’s drinking water. LWC operates a surface water treatment plant and a ground water
treatment plant, both with intakes on the Ohio River. The Louisville Water Company also draws water
through the aquifer with five riverbank filtration wells at the B.E. Payne Water Treatment Plant. The Crescent
Hill Reservoir Pump Station and Filter Plant is located in the northwestern portion of the watershed. The
Louisville Water Company maintains a coverage of pressurized water lines in LOJIC. There are 358 miles
of mapped pressurized water lines within the watershed, as shown on Figure 2.18. Areas that do not have
mapped water lines include the Bowman Field airport and Oxmoor Farm. To depict the areas without water
lines, Figure 2.21 includes aerial imagery.

Figure 2.21 Water Lines

DOW approved LWC’s Wellhead Protection Plan (WHPP) in 2014. The goal is to safeguard groundwater
from contamination feeding into the wells within the Wellhead Protection Area (WHPA) near Prospect
(Louisville Water Company, 2014). The wellhead protection areas are located north of the Middle Fork
Beargrass Creek.

There are three domestic wells, one agricultural well and 11 remediation wells located in the watershed, as
shown on Figure 2.22. The remediation wells have been plugged, indicating that the remediation was
completed. The domestic wells are located in the City of Anchorage, and the agricultural well is located in
the City of Wildwood.
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Figure 2.22 Permitted Water Withdrawals

Wastewater Discharges: This section describes permitted discharges, wastewater collection and
unsewered areas, as well as CSOs and SSOs.

All discharges within the watershed are identified and permitted through the Kentucky Pollutant Discharge
Elimination System (KPDES). As of 2019, there were 40 facilities that were permitted to discharge in the
Middle Fork Beargrass Creek watershed through the KPDES permit program. These facilities were
considered to be minor discharges. Notable locations include an individual permit to discharge industrial
stormwater from Bowman Field Regional Airport (KY0), a general permit to discharge from a potable water
treatment facility (Louisville Water Company Zorn Station located at the Crescent Hill Water Plant) and
three general permits to discharge from an individual homeowner wastewater treatment unit (KYG4). The
remaining 35 general permits were issued for stormwater discharges from construction projects (KYR10).
Figure 2.23 displays the locations of these discharges, and Table 2.19 catalogs relevant information for
each.

More information regarding the permits can be found on DOW's Permits and Certifications page:
https://eec.ky.gov/Environmental-Protection/Water/PermitCert/Pages/default.aspx.

Tempo Agency Interest (Al) numbers can be used to download permit documents from DOW's e-Search
page: https://eec.ky.gov/Environmental-Protection/Pages/services.aspx
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Figure 2.23 Permitted Wastewater Discharges

Table 2.19 Permitted Wastewater Discharges

KPDES Permit # ‘ TEMPO Permit Name

Permit Type: Individual Permit for Industrial Stormwater Discharge

KY0092177 1972 Bowman Field Regional Airport

Permit Type: General Permit for Residential Wastewater Treatment Discharge

KYG402424 127124 Private Residence
KYG402573 136034 Private Residence
KYG402802 166251 Private Residence

Permit Type: General Permit for Minor Drinking Water Backwash

KYG640140 2129 Louisville Water Co — Zorn Station

Permit Type: General Permit for Construction

KYR003573 2174 United Parcel Service — Freight

KYR10K916 48066 Grove Pointe at Masonic Homes of Kentucky
KYR10L125 132604 Citadel Self Storage

KYR10L400 120038 Stonecrest Senior Living Facility
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KPDES Permit # ‘

TEMPO

Permit Name

KYR10L454 133397 Warwick Storage

KYR10L479 66980 A.B. Sawyer Park Master Plan Implementation Phase 1
KYR10L677 101933 [-64 & Grinstead CSO Basin

KYR10L847 50198 Hurstbourne Country Club Streambank Stabilization Project — Phase 1
KYR10L861 109805 NTS 805 Shelbyhurst Office Building

KYR10L911 48059 Advanced Business Solutions

KYR10L938 135194 KYTC PCN ##-#### (KYTC ltem No. 5-344.01)
KYR10L941 78527 St. Matthews Library and City Hall Addition and Renovation
KYR10M066 135482 Ormsby Lane Senior Apartments

KYR10M217 135882 Bonnycastle Hill Site Improvements

KYR10M316 136113 Transcend Credit Union

KYR10M517 136641 Bennett and Bloom Medical Office Building
KYR10M542 5333 Blairwood Club Expansion Phase 2

KYR10M547 109639 Sproutlings Pediatric Daycare Expansion

KYR10M622 136836 Dayton Building

KYR10M653 136962 Hurstbourne Town Center Apartments

KYR10M789 137428 Stewart Condos — 703 Lyndon Lane

KYR10M977 137697 202 Oxmoor Lane Apartments

KYR10N284 160489 Middletown Eastwood Trail

KYR10N536 161818 Carvana

KYR10N645 48159 Oxmoor Center Redevelopment

KYR10N651 136962 Hurstbourne Town Center — Hyatt House Louisville East
KYR10N679 162467 Hurstbourne Town Center Tracts 4, 5 & 6

KYR10N747 1967 Big Spring Country Club Phase 2 Clubhouse
KYR10N760 60727 Kentucky Farm Bureau Amenity Area

KYR10N863 109805 Shelbyhurst 435 Office Building

KYR10N916 163757 Golden Retriever Rescue and Adoption

KYR10N957 106527 Sound Barrier Wall, I-64 Westbound, Section 2
KYR100107 164391 N. Hurstbourne Climate Controlled Storage
KYR100272 106527 I-Move Ky

KYR100567 166044 St. Luke's Episcopal Church Expansion

Wastewater Collection and Unsewered Areas: MSD is responsible for collecting untreated wastewater
from residences as well as commercial and industrial facilities in the Middle Fork Beargrass Creek

January 2022

65
MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN




watershed. The City of Anchorage is partly served by sewers and partly served by septic systems. MSD
maintains a coverage of the sewer collection system in LOJIC. There are approximately 44 miles of
combined sewer lines and approximately 300 miles of sanitary sewer lines in the Middle Fork Beargrass
Creek watershed, as shown on Figure 2.24. Wastewater collected from sewer lines in the Middle Fork
Beargrass Creek is treated at the Morris Forman WQTC. This is Kentucky's largest and oldest water quality
treatment center. On a normal day, it treats 100 million gallons of wastewater, and during storms, the plant
treats up to 350 million gallons per day. Here, wastewater is treated, then chlorinated and dechlorinated
before being released into the Ohio River in west Louisville, south of Chickasaw Park. Chlorination is used
to disinfect the treated wastewater, and dechlorination removes the excess chlorine to reduce toxicity of
the final effluent.

Figure 2.24 Sewer Lines

Combined and Sanitary Sewer Overflows: The earliest sewers in Louisville were built in the 1800s to
drain stormwater to a river or stream after a rain event. When indoor plumbing became common in Louisville
homes, sanitary sewers became necessary to drain wastewater. The most convenient way to accomplish
this was to combine the sanitary waste with the stormwater in the same pipe. These “combined sewers”
still exist and can be found in the area inside |-264, as shown on Figure 2.25 Combined and Sanitary Sewer
Overflows. Combined sewers were designed to overflow to streams, including the Middle Fork Beargrass
Creek, and the Ohio River during heavy rain events. The combined sewer overflows (CSOs) reduce the
likelihood of sewage backing up into buildings, but they pose a water quality issue due to the presence of
untreated sewage mixed with stormwater.

The area between 1-264 and the Middle Fork Beargrass Creek headwaters is served by separate sanitary

sewers, which are designed to carry only wastewater; stormwater is conveyed through a separate drainage
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system. These separate sanitary sewers were not built to overflow. However, stormwater finds ways to
enter these pipes. When the sewage collection system pipes fill up, or if pump stations are undersized or
malfunction, overflows may occur at manholes and pump stations. The overflow is a discharge of raw
sewage to streams, ground or into a building. These overflows are called sanitary sewer overflows (SSOs).

As of 2020, there were 248 active sanitary sewer overflows (SSOs) within the Middle Fork Beargrass Creek
watershed area. The SSOs are mitigated, monitored and prioritized as part of the ongoing IOAP efforts. Of
these, 157 were classified as documented capacity related recurring overflow locations, 54 were classified
as Force Majeure (i.e, overflows with this status have only occurred during storms or events where written
request and authorization have been approved by regulatory authorities), 28 were classified as beyond
approved design storm (i.e., occurred with storms beyond the current level of protection identified in the
IOAP that have not been requested/approved Force Majeure events), and nine were classified as
suspected (i.e., can be maintenance or capacity-related and MSD personnel did not actually witness the
overflow, but only see evidence that it occurred).

As of September 2020, there were 12 combined sewer overflows (CSO) remaining in the Middle Fork
Beargrass Creek watershed (CSO080, CS0O082, CS0086, CS0O123, CS0O125, CS0O126, CS0O127,
CS0140, CS0144, CS0O162, CSO166, and CS0209). A sewer separation project was completed to
eliminate CSO 206, which was located in Cherokee Park.

Locations of CSOs and SSOs, based on data available from LOJIC, are shown on Figure 2.25.

Through the Consent Decree and Amended Consent Decree, MSD has undertaken many projects and
programs to eliminate SSOs by 2024 and reduce the frequency and volume of CSOs to required levels by
2021. Information about these efforts can be found on MSD’s Consent Decree website:
https://louisvillemsd.org/consent-decree
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Figure 2.25 Combined and Sanitary Sewer Overflows

Stormwater: Stormwater in the area outside the Combined Sewer Area shown on Figure 2.25 is managed
under MSD’s MS4 Permit (KYS000001). The stormwater system consists of drainage swales; channels;
storm drains; pipes; drainage ponds, which carry rainfall and snow melt that occurs within the Middle Fork
Beargrass Creek watershed boundary away from residences; and businesses. Stormwater is released
through stormwater outfalls to Middle Fork Beargrass Creek and its tributaries, and eventually to the Ohio
River. Along its journey, stormwater accumulates soil and pollutants—such as lawn chemicals, pet waste
and oil—which can harm our waterways (MSD, 2020).

MSD monitors the effects of stormwater on streams within the MS4 service area, including three locations
within the Middle Fork Beargrass Creek watershed. Recent monitoring results and long-term trends were
described in Section 2.2.6 Water Chemistry and Biology.

MSD has many efforts underway to reduce the impacts of stormwater on local streams, including
ordinances that describe stormwater requirements and penalties for noncompliance, permits for new
development and redevelopment projects that disturb the soil, encouraging use of green infrastructure
BMPs to manage stormwater and maintenance of a 25-foot buffer for projects adjacent to perennial
streams. More information regarding MSD’s stormwater program can be found on the Stormwater and
Drainage website: https://www.louisvillemsd.org/what-we-do/stormwaterdrainage Through interlocal
agreements, MSD partners with the cities of Anchorage, Jeffersontown and St. Matthews, as well as
Louisville Metro Government to implement these programs.
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2.6.2 Land Use and Impervious Surfaces

Land Use: Land uses and surface cover have significant influence on the hydrology of a watershed. This
includes implications for surface water infiltration potential and runoff volume and timing during rain and
snow melt events, as well as pollutant build-up and subsequent wash-off dynamics that affect in-stream
water quality. Because the Middle Fork Beargrass Creek watershed is entirely within the Louisville Metro
area, the land use is largely urban or urban-residential, and approximately 37% of the watershed is covered
by impervious surfaces such as roads, parking lots and roofs.

Land use data compiled from two sources were analyzed to characterize the Middle Fork Beargrass Creek
watershed. Land use data from the National Land Cover Database (NLCD) show that the largest land use
areas in the watershed include Developed Open Space and Low Intensity Developed areas, with 29% and
27% of the watershed covered by the two land uses, respectively. These areas are made up of residential
areas, neighborhoods and generally developed open areas. Medium and High Intensity Developed areas
make up approximately 19% of the watershed, comprised of commercial or industrial areas, as well as large
roadways such as interstates and large arterial roads. Altogether, developed land use designations make
up roughly 75% of the watershed, according to the NLCD. The remaining 25% undeveloped portion of the
watershed is made up of mostly forest (21%), agricultural land (3%) and open water or wetlands (1%).
Results are summarized Table 2.20.

Table 2.20 Land Use in Middle Fork Beargrass Creek Watershed (NLCD)

Land Use Percent Area
Developed Open Space 29.16
Developed Low Intensity 27.27
Developed Medium Intensity 13.43
Developed High Intensity 5.62
Barren Land 0.03
Deciduous Forest 18.32
Evergreen Forest 2.32
Mixed Forest 0.04
Herbaceous 0.13
Hay Pasture 1.72
Cultivated Crops 0.93
Woody Wetlands 0.06
Emergent Herbaceous Wetlands 0.04
Open Water 0.95

Total Developed

Total Undeveloped

An additional analysis of land use was performed using data available from the Louisville and Jefferson
County Information Consortium (LOJIC). Land use data from LOJIC show that the largest land use area in
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the watershed is residential land use, with Single-Family Residential comprising 52% of the land use in the
watershed and Multi-Family Residential comprising 8% of the land use. Commercial and business,
industrial, and transportation land uses comprise approximately 21% of the land use in the watershed.
Vacant undeveloped land, parks, cemeteries, etc., and public or semi-public land uses cover 10%, 6% and
3% respectively. Overall, the LOJIC database yields 81% developed land area in the watershed, and 19%
undeveloped land area in the watershed. Table 2.21 and Figure 2.26 display the results of the LOJIC land
use analysis.

Table 2.21 Land Use in Middle Fork Beargrass Creek Watershed (LOJIC)

Land Use Category Percent Area
Single Family Residential 51.99
Vacant/Undeveloped 10.37
Parks, Cemeteries, etc. 6.30
Public, Semi-Public 2.71
Commercial and Office 2.00
Industrial 11.28
Multi-Family Residential 7.66
Transportation 7.77

Total Developed

Total Undeveloped
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Figure 2.26 Land Use in Middle Fork Beargrass Creek Watershed (LOJIC)

Land use planning along Beargrass Creek and its subwatersheds have been a topic of interest for many
years. Past and current activities that complement this project include the Beargrass Creek Trail Conceptual
Shared Use Path and Ecological Restoration Plan (https://louisvilleky.gov/government/parks/beargrass-
creek-trail-conceptual-shared-use-path-ecological-restoration-plan) and the US. Army Corps of Engineers’
Three Forks of Beargrass Ecosystem Restoration Feasibility Study (USACE Three Forks Study). The
Beargrass Creek trail and ecological restoration plan focused on a specific corridor of the watershed from
Grinstead Drive to the mouth of Beargrass Creek at the Ohio River. While the USACE Three Forks Study
was larger in scope and assessed the Muddy, Middle, and South Forks of Beargrass Creek, both projects
evaluated existing in-stream and riparian habitat as well as recreational opportunities. Proposed
modifications to current land uses include projects that will improve ecological habitat, provide education
and outreach opportunities, as well as enhance and improve recreational use.

The Middle Fork Beargrass Creek watershed is comprised of portions of Louisville Metro, as well as portions
of 26 other municipalities. These include portions of the Highlands, Seneca Gardens, St. Regis Park, St.
Matthews, Lyndon, Hurstbourne and Middletown. The land uses in these municipalities are largely made
up of low intensity developed, single-family residential neighborhoods. Medium to high intensity developed
areas include commercial and industrial areas, which are properties located mostly in St. Matthews along
Shelbyville Road and along Hurstbourne Lane. These areas include large areas of impervious roadways,
building rooftops and parking lots. Some agricultural land behind the Oxmoor Mall in the central portion of
the watershed consists of several agricultural fields, including some open hay/pasture fields and cultivated
crop fields. Several undeveloped and forested areas exist in the St. Matthews area and in the western
portion of the watershed. Parks, cemeteries and golf courses in the area provide open spaces with minimal
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impervious area and forested near-stream riparian areas that allow for stormwater to run off and infiltrate
naturally into soils.

Impervious Surfaces: Streamflow varies naturally in response to rain and snow melt, and seasonally
tends to be higher in the winter and spring, lower in summer and fall. Streams may flow very little or not at
all during times of drought. Periodic low flows can stress aquatic organisms by reducing the amount of
stream habitat available to them, and if concurrent with hot air temperatures, can lead to excessive stream
temperature and low dissolved oxygen conditions. Very high flow can reduce habitat quality critical to
organisms by eroding stream banks and beds, by moving or covering stream bed habitat like rocks and
woody debris, and by physical scouring or displacement of organisms. Higher stream flow can increase
significantly both in frequency and volume in areas where impervious surfaces such as roofs and roads
prevent water from filtering into the soil. As the extent of impervious surfaces increases, the amount of
runoff increases during storm events (MSD, 2014). An analysis was performed using LOJIC data to
estimate the extent and location of impervious surfaces in the watershed. Using this analysis, approximately
37% of the watershed is covered by impervious surfaces. Figure 2.27 shows the location and extent of the
impervious surfaces.

Figure 2.27 Impervious Surfaces

2.6.3 Other Water Disturbances

Water disturbances refer to any artificial stream alterations such as channelization, artificial armoring or
dredgeffill activities in the stream channel. Due to the highly urban nature of the watershed, these features
are prevalent within the Middle Fork Beargrass Creek watershed. Areas of specific note include areas of
channel modification, including channelization and armoring in the middle sections of the watershed, where

72
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



the main channel flows near the Oxmoor shopping mall and Mall St. Matthews. The channel has also been
significantly artificially channelized near the downstream extent of the watershed where the stream runs
parallel to Interstate 64 and Lexington Road, between Lexington Road at the upstream extent of the reach
and the Irish Hill neighborhood at the downstream extent. A review of the U.S. Army Corps of Engineers’
Louisville District list of Issued Standard Permits through June 2019 showed that no permits have been
issued within the Middle Fork Beargrass Creek in the last five years, indicating that recent projects have
not contributed to instream channelization or hydrologic modification. The current Louisville Metro
Floodplain Management Ordinance prohibits the channelization of any intermittent or perennial streams
within Louisville Metro.

2.6.4 Land Disturbances that Can Impact Waterways

For purposes of watershed planning, land disturbances generally are used to indicate major land
disturbance operations such as mining and large-scale land clearances. While these activities are not
relevant to the Middle Fork Beargrass Creek watershed, land disturbances due to general land development
and urbanization are certainly and especially relevant to the watershed. Urban development in the near-
stream and riparian areas can cause significant disturbances that impact in-stream condition, including loss
of a riparian filter for pollutants and increased sediment delivery to the stream when land is cleared for
construction with inadequate sediment filters installed.

Per the Louisville Metro Floodplain Management Ordinance, a 25 foot buffer from the top of bank on each
side of any intermittent or perennial streams must be maintained to preserve existing natural vegetation.
Erosion prevention and sediment control is regulated through the Erosion Prevention and Sediment Control
(ESPC) Ordinance. Land disturbing activity that disturbs more than 2,000 square feet or is located within
50 feet of an intermittent or perennial stream requires a Site Disturbance Permit and best management
practices to be installed that are designed to accomplish an 80% design removal efficiency goal for total
suspended solids.

2.6.5 Hazardous Materials

The EPA website “Cleanups in My Community” (https://www.epa.gov/cleanups/cleanups-my-
community#map) provides maps or lists of a comprehensive variety of contaminated sites including:

. Brownfields

. Revolving Loan Fund

. National Priority List (NPL)

. Oil Pollution Act

. Resource Conservation and Recovery Act (RCRA)

. Base Realignment and Closure (BRAC)

. Comprehensive Environmental Response, Compensation and Liability Act (CERCLA)
. Clean Water Act

This website was used to query contaminated sites in Louisville, and the results were mapped using the
site addresses and clipped to the Middle Fork Beargrass Creek watershed. No contaminated sites were
identified in the Middle Fork Beargrass Creek through this search.

In order to reduce the potential for releases of hazardous materials, Louisville Metro adopted an Ordinance
requiring the submittal of a Hazardous Materials Use and Spill Prevention Control (HMPC) Plan by any
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business that manufactures, uses or stores hazardous materials in excess of designated quantities. The
HMPC plan must state how a business will respond to spills or discharges of these materials. The Ordinance
also directs MSD to administer and enforce the program. The current Louisville Metro Hazardous Materials
Ordinance was approved on July 2, 2007, as Ordinance No. 121, Series 2007 which amended and re-
enacted Chapter 95 of the Louisville Metro Code of Ordinances.

The 2016 Louisville Metro Hazard Mitigation Plan defines hazardous materials as any materials, solids,
liquids or gasses that can harm people, other living organisms, property or the environment, and they are
often subject to chemical regulations. This plan identifies the potential contamination by hazardous
materials as the number five prioritized hazard risk in Jefferson County (Louisville Metro Emergency
Services, 2016). Sources of hazardous materials include chemical manufacturers, gas/service stations,
hospitals and hazardous materials waste sites.

Release of hazardous materials is a concern for this watershed. The Interstate 64 corridor, which runs
through the Middle Fork Beargrass Creek watershed, has been identified as a major transport route for
hazardous materials in the Louisville/Jefferson County Hazardous Material Commodity Flow Analysis,
which was prepared by Western Kentucky University and the Louisville/Jefferson County Emergency
Management Agency. Hazardous materials such as gasoline, explosives, and corrosive and flammable
materials were noted as traveling on this roadway. In addition, hazardous materials can be released during
floods.

2.7 DEMOGRAPHICS AND SOCIAL CONSIDERATIONS

Population: The Middle Fork Beargrass Creek watershed makes up an important commercial and
residential area of Louisville Metro. Louisville Metro is the most populous city in Kentucky, with the current
population estimated by the U.S. Census Bureau to be 766,757 as of July 1, 2019. (US Census Bureau,
Undated)

The area was settled in the late 18th century by European explorers. By 1800, the population was
approximately 4,000 people. By 1900, the population had grown to 232,550, and by 2000, there were about
694,213 people in Jefferson County. See Figure 2.28.

In recent years, population in the larger Louisville metropolitan statistical area has continued to grow due
to employment opportunities, a relatively low cost of living and affordable housing prices. As a result,
Louisville and surrounding counties have contributed approximately 30% of all population growth in the
Commonwealth of Kentucky in 2010. Figure 2.28 displays the historic population trends in Louisville. Future
projections estimate that the population of Louisville could increase to 872,231, a 17.7% increase, by the
year 2040 (Kelly et al., 2015).
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Jefferson County Population Trends
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Figure 2.28 Louisville/Jefferson County Population Trends

Based on World Population Review data

Average Household Income: According to the U.S. Census Bureau, the median household income in
Jefferson County in 2018 was $54,357, approximately $7,600 lower than the national average of $61,937.
The employment rate in Jefferson County was 66%, which is higher than the national average of 59.8%.
However, the poverty rate in Jefferson County, at 15% in 2018, was higher than the national average of
13.1%.

Average Age: The age demographics in Jefferson County consist of approximately 61.3% of the population
falling between the ages of 18 and 65, while 16.7% of the population is older than 65, and the remaining
22% of the population in the city is under 18 years old. In Jefferson County, approximately 90% of the
population has completed at least a high school or equivalent degree, while only 33% of the population has
completed some level of college or earned a degree. The nation as a whole has a slightly lower percentage
of high school or equivalent graduates, at 88.3% of the population, but has a larger percentage of collegiate
graduates, at 41.2% of the population.

Demographic and social statistics for Jefferson County were summarized from the U.S. Census Bureau
Quick Facts website: https://www.census.gov/quickfacts/jeffersoncountykentucky shown on Table 2.22.

Table 2.22 Demographic and Social Considerations

Characteristic Data
People
Population estimates, July 1, 2019, (V2019) 766,757
Population estimates base, April 1, 2010, (V2019) 741,075
Housing
Owner-occupied housing unit rate, 2014-2018 62%
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Median value of owner-occupied housing units, 2014-2018 164,400
Building permits, 2019 3,435
Households, 2014-2018 310,318
Persons per household, 2014-2018 242
Language other than English spoken at home, percent of persons age 5 years+, 2014- 9%
2018

Households with a computer, percent, 2014-2018 87%
Households with a broadband Internet subscription, percent, 2014-2018 81%
Education

High school graduate or higher, percent of persons age 25 years+, 2014-2018 90%
Bachelor's degree or higher, percent of persons age 25 years+, 2014-2018 33%

Health

With a disability, under age 65 years, percent, 2014-2018

Economy

In civilian labor force, total, percent of population age 16 years+, 2014-2018

Income & Poverty

Median household income (in 2018 dollars), 2014-2018 $ 54,357
Per capita income in past 12 months (in 2018 dollars), 2014-2018 $ 31,980
Percent in poverty 15%
Businesses

Total employer establishments, 2018 19,818
Total employment, 2018 447,035
Geography

Population per square mile, 2010 1,948
Land area in square miles, 2010 380
FIPS Code 21111

2.8 TEAM OBSERVATIONS

The Middle Fork Beargrass Creek watershed was chosen for this study because of the extensive existing
network of invested project partners, watershed stakeholders and interested public. Input from all parties
informed the decision to pursue this monitoring and assessment project with the goal of watershed ecology
and in-stream water quality improvements.
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In the lead-up to the beginning of monitoring and through initial investigation of the watershed, several
relevant observations were made by the team, which shaped the logistical approach to and setup of the
project. First, the need for continued collection of accurate and precise data on water quality and stream
conditions was identified. Past data collection efforts by entities such as the DOW and MSD, among others,
could be added and supplemented to assess changes in stream health and water quality, as well as areas
for further improvement. Specific interest was given to in-stream suspended sediments and bacteria when
developing the monitoring regimen for this project, as these parameters, along with identified TMDLs, were
identified as areas of specific concern for the watershed.

Additionally, project partners and watershed stakeholders identified further assessment of urban
encroachment into floodplains and the loss or lack of streamside riparian buffers as potential areas of need.
Further, in preliminary reconnaissance of the watershed, nonpoint source pollution sources such as pet
waste and litter were noted as being especially prevalent in the stream and near selected monitoring
locations.

2.9 EXPLORING THE MIDDLE FORK BEARGRASS CREEK WATERSHED

The GIS data summarized in Chapter 2 demonstrate that these streams are true urban streams, with
increased runoff from impervious surfaces leading to channelization in streams. A high percentage of this
watershed is covered by impervious surfaces (asphalt, cement, rooftops, etc.). In addition, there are
combined sewer overflows (CSOs) and sanitary sewer overflows (SSOs) in the watershed that are actively
being addressed through the MSD Consent Decree programs and projects. Land use in the Middle Fork
Beargrass Creek watershed is mostly residential and commercial, with many of the commercial properties
located along Shelbyville Road and Hurstbourne Lane. An area of agricultural land is also located in this
watershed behind the Oxmoor Mall. Data presented in Chapter 2 support the premise that there are sources
in the watershed that contribute to elevated bacteria and TSS. Large stream flow fluctuations have also
been identified in the watershed through the LTMN data collected by MSD.

77
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



CHAPTER 3. MONITORING IN MIDDLE FORK
BEARGRASS CREEK WATERSHED
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3.0 MONITORING
3.1 INTRODUCTION

Streams are constantly changing in response to season, weather, runoff during storms, geology,
groundwater inputs, water withdrawals and other factors. Because many factors affect streams,
understanding their water quality requires several different tools. These tools include stream samples, water
quality and flow meters, biological samples, and stream habitat assessments. Taken together, the results
of these types of water monitoring data paint a picture of stream and watershed health.

This chapter provides an overview of the approach taken by the Kentucky Division of Water (DOW) and the
Louisville and Jefferson County Metropolitan Sewer District (MSD) for the monitoring conducted in support
of this watershed plan. A summary of the data collected by DOW and MSD, and the quality assurance
review of these data are also presented. The monitoring results, including comparisons to applicable water
quality criteria and characterization of water quality under wet and dry conditions, along with a more detailed
data analysis, are presented in Chapter 4.

3.2 OVERVIEW OF EXISTING MONITORING

Existing monitoring data discussed in this section include the LTMN data collected through MSD’s MS4
permit; the United States Geological Survey (USGS) cooperative program to collect continuous water
quality and stream discharge data; and volunteer monitoring data collected by Salt River Watershed Watch
(SRWW), as described below. The monitoring data collected through these programs were summarized in
Chapter 2 of this watershed plan.

e Louisville MSD: MSD conducts monitoring at three locations on the mainstem of Middle Fork
Beargrass Creek per requirements of the current MS4 Permit (KYS000001) and reports the
results in MS4 Annual Reports and periodic State of the Streams Reports
https://louisvillemsd.org/WaterQuality. (Louisville and Jefferson County MSD, Undated)

e USGS: National Water Information System (NWIS) database
https://waterdata.usgs.gov/ky/nwis/qw (USGS, Undated)

e National Water Quality Monitoring Council: Water Quality Portal, which is a cooperative
service sponsored by the USGS, the Environmental Protection Agency (EPA), and the National
Water Quality Monitoring Council (NWQMC). It serves data collected by over 400 state, federal,
tribal and local agencies, including DOW. https://www.waterqualitydata.us/ (NWQMC, Undated)

e SRWW: Watershed Watch in Kentucky Data Portal: https://kgs.uky.edu/wwky/main.htm (KGS,
Undated)

Past monitoring in Middle Fork Beargrass Creek by DOW was not considered as a part of this watershed
plan.

The SRWW volunteer monitoring program was formed in 1999 under the umbrella of Watershed Watch in
Kentucky, the statewide volunteer monitoring program. Through this program, trained volunteers collected
Escherichia coli (E. coli) bacteria samples and tested pH, temperature, conductivity and dissolved oxygen
using field kits. Bacteria samples, and some nutrient samples, have been analyzed by the University of
Louisville’s water quality lab in the past. Currently, E. coli samples are analyzed by a laboratory certified by
DOW to perform analyses. Sampling is scheduled three times per year—in the spring, summer and fall.
When a volunteer retires from the program, an effort is made to encourage new volunteers to sample site(s)
where there are existing data to improve data continuity in this volunteer stream monitoring program.

79
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



The existing monitoring data are summarized on Table 3.1. Monitoring sites are shown in Chapter 1 on
Figure 1.6. The Salt River Watershed Watch volunteer monitoring sites are listed on Table 3.2 Salt River
Watershed Watch Monitoring Sites.

Table 3.1 Overview of Existing Monitoring Data

()
=
g s 2 C:U = %
Sampling L # of Sites # of Sampling Years | & § _E) 2 S 2
Organization AR 1Y Sampled Events Sampled © & & 88 §0
S o 3 oT =
(C] m 0
n
MSD MS4QuarterIy& 3 2,1{10 1999- N [ S e
Recreation Season (approximate) | present
MSD & USGS Sonde (2) 3 continuous R X
present
USGS Stream Gaging 2 continuous L X
present
SRWW (3) Volunteer 10 ~30 1999- 1,1 x [ x
present

Notes:
1. TSS: Total Suspended Solids
2. Sonde parameters include pH, water, temperature, dissolved oxygen and conductivity.
Some historical SRWW data are in paper form and may not readily be available for this analysis.

Table 3.2 Salt River Watershed Watch Monitoring Sites

Site ID Location Sample Period Site Status
1999-2009, 2013-2015,
1785 Cherokee Park Road and Lexington Road Active
2018-present
1999-2011, 2014-2016,
1886 Middle Fork at Big Rock pavilion, Cherokee Park Active
2017-present
3656 Middle Fork at Seneca Park, near Pee Wee Reese 2017-present Active
Road
1784 Middle Fork at Old Cannons Lane 1999-2009, 2014 - present Active
1841 Middle Fork at Brown Park 1999-2009, 2014-present Active
3386 Middle Fork at Arthur K. Draut Park 2015 - present Active
1840 Middle Fork at Old Whipps Mill Road 2003-2009 Inactive
2019 Middle Fork at Holly Springs subdivision, below ponds 1999-2012 Inactive
3841 Middle Fork at Forest Green Trail 2019-present Active
1899 Bowman Field Spring at Seneca Valley Road and 1999-2009, 2015-present Active
Pee Wee Reese Road
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3.3 SUMMARY OF MONITORING NEEDS

Monitoring needs for this watershed plan were identified by comparing the existing monitoring to the
Watershed Planning Guidebook for Kentucky Communities, 1st Edition (KWA and DOW, 2010), hereinafter
referred to as Guidebook. Chapter 3 of the Guidebook provides a detailed description of the monitoring
required for watershed plans and a phased approach to monitoring:

. Phase | Monitoring: Monthly sampling for a specific list of water quality, field parameters (e.g.,
pH, dissolved oxygen, temperature, conductivity) and stream discharge for one year. For either
May or June, 319(h) grant recipients are required to sample five times for E. coli bacteria, field
parameters and stream discharge. Up to 10 sampling sites are required to be distributed across
the study watershed.

. Phase Il Monitoring: Atthe end of Phase | monitoring, grant recipients are expected to identify
up to three subwatersheds to focus subsequent pollutant source identification monitoring. The
process described above for Phase | monitoring is repeated in up to three subwatersheds. In
addition, biological monitoring for benthic macroinvertebrate communities and aquatic habitat
assessments are required for Phase Il monitoring.

The concepts of Phase | and Il monitoring are shown on Figure 3.1, which was excerpted from the
Guidebook.

Figure 3.1 Phase | and Phase Il Monitoring
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When developing the proposal for the watershed planning effort, it was recognized that MSD, USGS and
community stakeholders had already collected a significant amount of data, which is required for a 319(h)
watershed plan. However, as described below, there were gaps in the available data because the
monitoring was originally performed for other purposes.

Spatial Extent: As shown on in Chapter 1 on Figure 1.6 Waterbodies, Monitoring Sites, Rain Gauges and
Stream Walks, the existing MSD and USGS monitoring in this watershed has focused on the stream reach
extending from the confluence with South Fork Beargrass Creek upstream to Browns Lane, at River Mile
7.97. The three monitoring sites are located on the mainstem of Middle Fork Beargrass Creek. The SRWW
monitoring extends the length of the mainstem and includes the Bowman Field spring. However, as a
volunteer monitoring effort, the data set is limited and focused on E. coli bacteria and field parameters. In
order to develop the watershed plan, additional monitoring sites in the headwaters and tributaries were
needed.

Parameters: Monitoring conducted by MSD and USGS has focused on parameters required in the MS4
Permit, which are listed on Table 3.3, along with parameters required by the Guidebook. This table
highlights that some, but not all, of the parameters required by the Guidebook are included in MSDs MS4
monitoring. Therefore, current data for additional parameters were needed to develop the watershed plan.

Table 3.3 Watershed Planning Guidebook and MS4 Monitoring Parameters

Group Parameter : MS4 Permit
Guidebook (1) 2/1/2017 to 1/31/2022
EEWCIEMEAN E.coli (Escherichia coli) X X
NO3/NO2 (Nitrate/Nitrite) X
NH3-N (Ammonia — Nitrogen) X
TKN (Total Kjeldahl Nitrogen) X
Total Nitrogen (3) X
WWEICIHONEIIWAN TP (Total Phosphorous) X
OP (Orthophosphate) X
BODS (Biochemical Oxygen Demand) X
Oil and Grease X
Copper, Total Recoverable X
Sediment TSS (Total Suspended Solids) X X
Flow (4) Stream Discharge X X
Turbidity (actual or estimated) X
pH X X
Parzinilgters DO (Dissolved Oxygen) X X
(4) Conductivity X X
% Saturation (Percentage of DO) X
Temperature X X
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MS4 Permit

Group Parameter :
Guidebook (1) 2/1/2017 to 1/31/2022

Habitat (5) Habitat Assessment (Barbour method)

Benthic Macroinvertebrate Assessment
Biology (5)

Fish Community Assessment

Algal Community Assessment

See Guidebook, Table 3.1. Watershed Plan Monitoring Table

Per the Guidebook, E. coli bacteria are required to be collected monthly for 11 months, plus five
times per month in either May or June.

Total Nitrogen is calculated as the sum of Nitrate plus Nitrite Nitrogen and Total Kjeldahl Nitrogen,
so MSD monitors these parameters separately and reports Total Nitrogen.

Per the Guidebook, stream discharge and field parameters are required to be collected during every
sampling event.

This watershed planning effort for the Middle Fork Beargrass Creek is considered to be a hybrid of
Phase | and Phase Il monitoring.

Sampling Frequency: The Guidebook requires monthly monitoring for one year for all parameters listed
on Table 3.3 In addition, five E. coli samples in 30 days are required during May or June, per the Guidebook.
The MS4 permit requires quarterly monitoring for water quality, and five E. coli bacteria samples in 30 days
for the six-month recreation season of May 1 to October 31. Therefore, monthly monitoring was needed to
better characterize water quality for the entire year.

Biological Communities and Aquatic Habitat Assessments: As required by the MS4 permit, MSD
collects data on the health of biological communities (e.g., fish, benthic macroinvertebrates and algae)
along with aquatic habitat assessments every two years. Per the Guidebook, aquatic habitat and benthic
macroinvertebrate monitoring is required for Phase Il watershed plans. DOW collected aquatic habitat and
benthic macroinvertebrate communities during the first year of the watershed planning project. Therefore,
monitoring for this watershed plan is considered to be a hybrid of Phase | and Phase Il monitoring
requirements.

Riparian Assessment: DOW attributed biological impairment in part to poor quality habitat in the lower
reaches of Middle Fork Beargrass Creek (River Mile 0.0 to 2.0) in the most recent Integrated Report. In
addition, impairments to biological communities and fair and poor habitat conditions have been documented
in MSD’s 2016 Synthesis Report and MS4 annual reports. (MSD, 2016 and 2019) Riparian assessments
are recommended in the Guidebook (KWA and DOW, 2010). Therefore, a systematic riparian assessment
was included in the 319(h) grant application and performed during this project in partnership with the
USACE.

3.4 OBTAINING ADDITIONAL DATA THROUGH MONITORING

This section describes the efforts undertaken by DOW and MSD to ensure that a robust data set was
available to characterize the Middle Fork Beargrass Creek for this watershed plan. Water quality monitoring
conducted in support of this watershed plan included:
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DOW Middle Fork Beargrass Creek Watershed Monitoring: During the grant application
development, DOW offered to contribute to the development of the watershed-based plan for the
Middle Fork Beargrass Creek. DOW determined that due to the unique conditions of this urban
watershed, a detailed sampling plan that included additional water quality parameters as well as
data for biological communities and aquatic habitat were needed to better understand the current
water quality conditions and to help support future water quality improvement projects and
prioritization efforts. DOW monitoring included water quality, field parameters (e.g., dissolved
oxygen, pH, water temperature, conductivity), stream discharge, benthic macroinvertebrate
communities and aquatic habitat. DOW monitoring was conducted between March 21, 2019, and
February 18, 2020.

Louisville MSD Middle Fork Beargrass Creek Watershed Monitoring: Louisville MSD’s
sampling efforts included monthly monitoring at nine sites, including five on the mainstem and four
on tributaries to Middle Fork Beargrass Creek. MSD sampling focused on E. coli bacteria, field
parameters and stream discharge. MSD conducted monitoring between March 11, 2020, and
February 24, 2021.

DOW and MSD monitoring sites are shown on Table 3.4 and Figure 2 of the approved MSD Quality
Assurance Project Plan (QAPP), which is included in Appendix 3.1 (MSD, 2020). Table 3.4 provides
additional details for each monitoring location depicted on Figure 1.6 Waterbodies, Monitoring Sites, Rain
Gauges and Stream Walks.

Table 3.4 Middle Fork Beargrass Creek Monitoring Site Locations

: Station ID (DOW, : River Drainage . :
Site ID MSD, USGS) Waterbody Location Mile Area (mi?) Latitude  Longitude
DOW -
DOW08047007 Middle Fork Lexington
MSD - EMIMIO10 (Bleg)rgrass Creek Road 0.9 24.8 38.250276 | -85.716868
USGS - 03293500
DOW -
DOW08047008 Middle Fork 0Old Cannons
MSD - EMIMIOO02 (Bleg)rgrass Creek Lane 54 18.7 38.23729 | -85.66468
USGS - 03293000
Middle Fork
MSD - EMIMIO09 Beargrass Creek Browns Lane | 7.97 15.2 38.2403 -85.6345
(2,3)
DOW - . Above
DOW08047010 Weicher Creek (4) Blossoml— 0.55 1.3 38.23016 | -85.63071
wood Drive
MSD - EMIMIO33 Weicher Creek Lincoln Road | 1.56 0.57 38.22902 | -85.61491
DOW - Middle Fork Below
DOW08047009 Beargrass Creek | g iing 0.3 26 38.24683 | -85.62881
UT 8.45 (Sinking
MSD - EMIMIO38 Fork) Boulevard
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Station ID (DOW, Waterbody Location River Drainage

Site ID Latitude  Longitude

Mile  Area (mi?)

MSD, USGS)

DOW - Middle Fork Off
DOW08047011 Beargrass Creek | Steeplecrest | 0.2 3.9 38.24093 | -85.61867

MSD - EMIMIO39 UT 9.1 Circle

DOW - Off Old

DOW08047012 Lol el Whipps Mill | 11.7 5 38.05084 | -85.58529
Beargrass Creek

MSD - EMIMI040 Road

Middle Fork
MSD - EMIMI041 Beargrass Creek

Forest Bridge | ;, 59 4.07 38.26126 | -85.57434

Road
3)
DOW - Middle Fork Above
DOW08047013 Beargrass Creek Foxboro 0.2 2.2 38.25867 | -85.5668

MSD - EMIMI042 uT 12.8 Road

USGS Gages record stream discharge; MSD/USGS sondes record pH, DO, temperature, conductivity on 15-
minute intervals: 03293500, 03293000

MSD LTMN sites: EMIMIO10, EMIMI002, EMIMIO09

MSD 319(h) monitoring site, not sampled by DOW 319(h) monitoring

MSD not monitoring this site for 319(h) monitoring; DOW monitored this site, but it is an intermittent tributary, so
MSD discontinued this site

Parameters: In addition to the 17 parameters required in the Guidebook (KWA and DOW, 2010) shown
on Table 3.3, DOW collected and analyzed samples for 37 additional parameters, including additional forms
of nutrients, metals and water chemistry. The additional parameters were included by DOW due to the
urban environment in this watershed. Louisville MSD’s sampling efforts focused on evaluating bacteria
pollution more broadly in this watershed through sampling for E. coli bacteria, field parameters and stream
discharge.

Riparian Assessment: MSD had planned to conduct riparian assessments at approximately 10 locations
with available grant funding and match contribution. However, MSD was able to leverage a simultaneous
project in the Beargrass Creek Watershed, the Three Forks Beargrass Creek Ecosystem Restoration
Feasibility Study, with which the Louisville and Jefferson County Metropolitan Sewer District (MSD) is
partnering with the US Army Corps of Engineers (USACE) to enhance the stream walks for riparian
conditions monitoring that were originally scoped as part of the Middle Fork Beargrass Creek 319(h) project
(USACE, 2019). By partnering with the USACE, riparian assessments were completed at 25 sites in the
Middle Fork Beargrass Creek watershed. Figure 1.6 Waterbodies, Monitoring Sites, Rain Gauges and
Stream Walks, depicts riparian assessment locations for the Middle Fork Beargrass Creek. Additional
assessments were performed in the South Fork and Muddy Fork Beargrass Creek through the Three Forks
project.

After the 319(h) grant was awarded, Louisville MSD agreed to be a local project sponsor with the USACE
for the Three Forks of Beargrass Creek Ecosystem Restoration Feasibility Study (i.e., Three Forks project).
The purpose of this comprehensive study is to identify measures to restore the ecological integrity of the
Beargrass Creek watershed, including Middle Fork, South Fork and Muddy Fork. The Three Forks project
is intended to identify innovative restoration techniques and engineering solutions that are compatible with
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floodplain management to improve ecosystem structure, function and processes that have been lost over
time. After the feasibility study is completed, anticipated in 2022, the USACE is eligible to request
implementation funding for priority projects identified during this phase.

The following sections describe water quality and stream flow monitoring conducted by DOW and MSD,
and Section 3.5 describes riparian assessments that were conducted by USACE and MSD. The summaries
presented in this document are supplemented by appendices containing monitoring reports for each phase
of monitoring.

3.4.1 DOW Monitoring

DOW prepared the Water Quality Monitoring Quality Assurance Project Plan, Revision 2.0., Effective March
1, 2019 (DOW, 2019) and the 2019 Success Monitoring Program Study, Phase | Watershed Plan
Monitoring in Middle Fork Beargrass Creek (DOW, 2019a). These documents describe the specific
monitoring DOW conducted, including site locations, sampling considerations, quality control requirements
and project completeness. These documents are supported by numerous division-wide quality assurance
documents and Standard Operating Procedures (SOPs). SOP documents are available on the DOW
website, including project-specific and programmatic documents that were used to evaluate data quality
(https://eec.ky.gov/Environmental-Protection/\Water/QA/Pages/default.aspx) (DOW, Undated).

DOW monitored the seven locations shown on Table 3.4 between March 21, 2019, and February 18, 2020.
For MSD monitoring, some locations were either added or moved from DOW'’s original seven locations.
See Section 3.4.2 Louisville MSD Monitoring for details. DOW conducted sampling at least once per month
during the one-year monitoring period. E. coli bacteria data were collected five times in the 30-day period
between May 9, 2019, and June 6, 2019, then monthly between July and October 2019 (i.e., for the
remainder of the 2019 recreation season). During each site visit, field parameters and stream discharge
were measured. Water quality samples were analyzed at the State Laboratory in Frankfort, Kentucky. This
laboratory is certified by the Kentucky Department for Environmental Protection (DEP) to perform the
analysis included in this project.

The DOW monitoring included parameters that are required by the current Guidebook (KWA and DOW,
2010), plus 34 additional parameters. The DOW monitoring parameters are shown on Table 3.5, with
parameters required by the Guidebook shown in bold.

Table 3.5 DOW Monitoring Parameters
Parameter

Type
Bacteria E. coli bacteria

Parameter(s) (1)

biochemical oxygen demand, bromide, chloride, fluoride, nitrate, nitrite, sulfate,

Bulk turbidity, total dissolved solids, total suspended solids

ammonia (as N), nitrate-nitrite, total Kjeldahl nitrogen, total organic carbon, total
phosphorus, ortho-phosphorus (field filtered)

Sediment total suspended solids

Nutrients

Alkalinity acidity, alkalinity, alkalinity-carbonate, alkalinity-bicarbonate
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Parameter
Type

Parameter(s) (1)

aluminum, antimony, arsenic, barium, beryllium, cadmium, calcium, chromium, cobalt,
copper, iron, lead, magnesium, manganese, mercury, molybdenum, nickel,
potassium, selenium, silver, sodium, thallium, vanadium, zinc, total hardness

Metals and
Hardness

Field turbidity, pH, dissolved oxygen, dissolved oxygen % saturation (calculated)
Parameters conductivity, temperature

Stream Flow stream discharge

Biology &
Habitat

Notes:

benthic macroinvertebrates, habitat assessment

1. Parameters required by the Guidebook are shown in bold.

Benthic macroinvertebrates and aquatic habitat assessments were completed between March and July
2019. DOW biologists identified benthic macroinvertebrates to the species level, and these data were used
to calculate the Macroinvertebrate Index of Biological Integrity (MIBI). MIBI scores were used to assign the
narrative rating of Good, Fair or Poor for headwater and wadeable sites in the Bluegrass Physiographic
Province based on DOW protocols. USEPA’s Rapid Bioassessment Protocol (RBP) was used to assess
the quality of aquatic habitat using DOW protocols. RBP scores were used to assign a narrative rating of
Good, Fair or Poor for headwater and wadeable sites in the Bluegrass Physiographic Province based on
DOW protocols. The benthic macroinvertebrates assessment data will be analyzed during Phase I
monitoring.

DOW monitoring results for water quality and field parameters are presented in Appendix 3.2 DOW Water
Quality Monitoring Results. Note that DOW collected and reviewed the data set and then provided it to MSD
in PDF and Excel formats. MSD performed a quality assurance review and prepared Appendix 3.2 DOW
Water Quality Monitoring Results to support development of this watershed-based plan.

3.4.2 Louisville MSD Monitoring

MSD invested significant effort to develop the QAPP (MSD, 2020) and SOP (MSD, 2020a) using templates
provided by DOW. These documents were approved by DOW on May 8, 2020. Development of these
documents included two field visits with DOW to observe their water quality sample collections, training for
MSD field technicians and extensive review by DOW. The QAPP and SOP outline MSD'’s quality assurance
and quality control procedures that addressed safety, staff training, instrument calibration, maintenance
and operation, sample collection procedures and collection of quality control instrument measurements and
quality control samples. These documents were used to review the quality of MSD’s data. MSD’s QAPP
and SOP are included in Appendix 3.1

The purpose of the MSD 319(h) monitoring was to support the development of the Middle Fork Beargrass
Creek Watershed-Based Plan, characterize water quality and stream flow at the selected sites, and to
supplement the water quality monitoring performed by DOW.

Water quality monitoring sites were selected to address monitoring needs described in Section 3.3 and to
build upon the data collected by DOW. MSD accompanied DOW to their monitoring sites and performed
several site reconnaissance efforts to identify the final sampling locations. The rationale for MSD’s
monitoring locations is presented on Table 3.6 and is also included as Table 6. MSD 319(h) Monitoring Site
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Station ID (DOW,

MSD, USGS)

DOWO08047007

EMIMIO10
03293500
DOWO08047008
EMIMI002
03293000

EMIMIO09

Rationale in MSD’s Approved QAPP for 319(h) Monitoring for the Middle Fork Beargrass Creek Watershed
Plan (MSD, 2020).

Table 3.6 MSD 319(h) Monitoring Site Rationale

Waterbody

Middle Fork Beargrass
Creek

Location

Lexington Road

Monitoring Rationale

Downstream end of watershed,
add to LTMN and DOW 319(h)
monitoring database

Middle Fork Beargrass
Creek

Below Old
Cannons Lane

Within CSO area, add to LTMN
and DOW 319(h) monitoring
database

Middle Fork Beargrass

At Browns Lane

Upstream of CSO area, add to

Creek LTMN monitoring database
DOWO08047009 Middle Fork Beargrass .
Creek UT 8.45 (Sinking BeE'fWIBOW"”g Commercial area
EMIMIO38 Fork) oulevard
EMIMIO33 Weicher Creek Lincoln Road Downstream of golf course
DOW08047011 Middle Fork Beargrass | Off Steeplecrest
; Suburban area
EMIMIO39 Creek UT 9.1 Circle
DOW08047012 Middle Fork Beargrass | Off Old Whipps B
. and large wetland upstream of
EMIMI040 Creek Mill Road dam
Middle Fork Beargrass Forest Bridge Upstream of Old Whipps Mill Road
EMIMI041
Creek Road dam

DOWO08047013
EMIMI042

Middle Fork Beargrass
Creek UT 12.8

Above Foxboro
Road

Upstream end of watershed,
characterized suburban area

Six sampling locations were sampled by both DOW and MSD. MSD added two new monitoring locations
at Browns Lane and Forest Bridge Road. DOW sampled Weicher Creek at Blossomwood Drive; however,
MSD sampled upstream at Lincoln Road (EMIMI033) because this location has more consistent flow. The
Browns Lane location (EMIMIOQ09) is one of MSD’s LTMN sites and, by adding it to the 319(h) project, the
MSD LTMN data from this site can be used to support development of this watershed plan. The Forest
Bridge Road location (EMIMIO41) is located on the mainstem above the Whipps Mill dam. The proposed
MSD monitoring sites were mapped and provided to DOW for review and approval prior to establishing the
locations as monitoring sites.

The MSD monitoring parameters are presented on Table 3.7. MSD monitoring was conducted between
March 2020 and February 2021. Wet and dry sampling events are included in Appendix 3.3 MSD Water
Quality Monitoring Results.
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Table 3.7 MSD Monitoring Parameters

Parameter
Type

Bacteria E. coli bacteria

Parameter(s) (1)

Field Turbidity, pH, Dissolved Oxygen, Dissolved Oxygen % Saturation (calculated)
Parameters Conductivity, Temperature

Stream Flow Stream discharge

Notes:

1. Parameters required by the Guidebook are shown in bold.

MSD water quality monitoring results are presented in Appendix 3.3 MSD Water Quality Monitoring Results.

3.5 RIPARIAN ASSESSMENT

In partnership with MSD, the USACE developed the Three Forks Beargrass Creek Ecosystem Restoration
Feasibility Study. The project investigated the options to restore riparian and riverine habitat that has been
lost over time in the Beargrass Creek watershed. Visual riparian assessments that were conducted as a
part of this ecosystem corridor project were above and beyond the original 319(h) scope and were
leveraged to benefit this watershed plan. Twelve project sites, in comparison to two or three original sites,
were selected for the riparian assessments, with five being on Middle Fork Beargrass Creek.

The riparian assessment utilized the USACE-developed Simple Model for Urban Riparian Function
(SMUREF), which is a habitat restoration planning model. The SMURF assessed three major categories of
outputs for riparian zones relating to instream processes, native faunal habitat and sources of resilience in
highly disturbed areas (USACE, 2021). Volunteers conducted stream walks at the designated sites and
used the SMURF scoresheet to score the left and right bank riparian zones. These sites are shown on
Figure 1.6: Waterbodies, Monitoring Sites, Rain Gauges and Stream Walks.

It is anticipated that the data and SMURF scores found for the sites could be converted to rapid
bioassessment protocol (RBP) scores during Phase Il monitoring. The conversion to RBP scores will allow
for the data to be readily compared and useful outside of the Three Forks study.
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CHAPTER 4. ANALYZING MONITORING
RESULTS
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4.0 ANALYZING MONITORING RESULTS

4.1 GOALS OF THE ANALYSIS

Water quality data in the watershed were collected, consistent with the Watershed Planning Guidebook for
Kentucky Communities, 15t Edition (KWA & DOW, 2010), hereinafter referred to as “Guidebook,” with the
purpose of determining the primary pollutants of concern and pollutant load reductions needed in the
watershed, as well as determining types of best management practices (BMPs) and locations in which
implementation of BMPs would be most effective in reducing pollutant sources. BMP workshops were held
with a BMP committee to discuss the most feasible and efficient BMPs to reduce the pollutants of concern,
which are discussed further in Chapter 5. Pursuant to the Guidebook, the purpose of the Phase | Analysis
is to prioritize up to three smaller watersheds for additional assessment and implementation. The analysis
presented in this chapter reviews the monitoring data collected in the watershed during the Phase |
monitoring. The data collected over a two-year period reveal the likely pollutants of concern and the areas
in which BMP implementation may provide improvements. Monitoring for watershed planning and
implementation can be conducted in two phases. Phase | monitoring for this study focused on the
characterization of the watershed for nonpoint source pollution concerns, water quality data and community
prioritization. Phase |l efforts will be designed to fill in data gaps identified during and after the Phase |
analysis. It is anticipated that data gaps will be focused on specific pollutants of concern to lead to targeted
structural and nonstructural BMPs for prioritization and defined in Phase | and Il efforts.

4.2 PHASE |- ANALYSIS

Phase | monitoring was performed through an orchestrated effort between the Kentucky Division of Water
(DOW) and the Louisville and Jefferson County Metropolitan Sewer District (MSD) water quality staff as
part of this watershed plan over a two-year period, from March 21, 2019, through February 24, 2021. While
both teams collected water quality data and field parameters, DOW also performed macroinvertebrate and
habitat assessments at the DOW locations. MSD monitoring was conducted from March 11, 2020, through
February 24, 2021, and included water quality data and field parameters. Details regarding sampling events
and data quality analysis can be found in Appendices 3.2 and 3.3. The locations for monitoring locations
are depicted on Figure 4.1 Middle Fork Beargrass Creek Monitoring Sites.
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Figure 4.1 Middle Fork Beargrass Creek Monitoring Sites

For the purposes of Chapter 4, site identification numbers 1 through 10 are used to identify the 10 sampling
locations shown in Table 4.1 Monitoring Locations. Due to the length of this monitoring program, at the mid-
way point some adjustments to the sampling locations were made (as detailed in Appendix 3.3). Six of
these sites (Sites 1, 2, 6, 7, 8 and 10) have both MSD location codes and DOW location codes. Site 4 was
sampled exclusively by DOW, and Sites 3, 5 and 9 were sampled exclusively by MSD.

Table 4.1 Monitoring Locations provides a summary of the monitoring locations with information including
the site identification number as seen on Figure 4.1, the name of the waterbody, street location, river mile,
drainage area in square miles, latitude and longitude.
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Table 4.1 Monitoring Locations

Site  Station ID (DOW, : River Drainage : :
D MSD, USGS) Waterbody Location Mile A (miz) Latitude  Longitude
SO0 Middle Fork
MSD - EMIMIO10 Beargrass Road 0.9 24.8 38.250276 | -85.716868
Creek (1,2)
USGS - 03293500
DOW -
DOW08047008 Middle Fork Old
MSD - EMIMIO02 Beargrass Cannons 54 18.7 38.23729 | -85.66468
Creek (1,2) Lane
USGS - 03293000
Middle Fork Browns
MSD - EMIMIO09 Beargrass L 7.97 15.2 38.2403 -85.6345
ane
Creek (2,3)
DOW = Weicher Creek | 00 | (oo 13 38.23016 | -85.63071
DOW08047010 (4) . ' ' : '
wood Drive
. Lincoln
MSD - EMIMIO33 Weicher Creek Road 1.56 0.57 38.22902 | -85.61491
DOWO08047009 9 Bowling 0.3 2.6 38.24683 | -85.62881
Creek UT 8.45 Boulevard
MSD - EMIMIO38 (Sinking Fork)
DOW - Middle Fork Off
7 | DOW08047011 Beargrass | Steeplecrest 0.2 3.9 38.24093 | -85.61867
MSD - EMIMI039 Creek UT 9.1 Circle
DOW - Middle Fork Off Old
8 | DOwO08047012 Beargrass Whipps Mill 11.7 3} 38.25984 | -85.58529
MSD - EMIMI040 Creek Road
Middle Fork Forest
9 MSD - EMIMI041 Beargrass . 12.38 4.07 38.26126 | -85.57434
Bridge Road
Creek (3)
DOW - Middle Fork Above
10 | DOWO08047013 Beargrass Foxboro 0.2 2.2 38.25867 | -85.5668
MSD - EMIMI042 Creek UT 12.8 Road

Notes:

USGS Gages record stream discharge; MSD/USGS sondes record pH, DO, temperature,
conductivity on 15-minute intervals: 03293500, 03293000

MSD LTMN sites: EMIMIO10, EMIMI002, EMIMIO09

MSD 319(h) monitoring site, not sampled by DOW 319(h) monitoring
MSD not monitoring this site for 319(h) monitoring; DOW monitored this site, but it is an
intermittent tributary, so MSD discontinued this site
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4.2.1 Habitat Assessment

Habitat assessments were performed throughout the watershed at specific sampling locations by DOW and
through the partnership between the United States Army Corp of Engineers (USACE) and MSD for the
Three Forks of Beargrass Ecosystem Restoration Feasibility Study (Three Forks). Assessments performed
for the Three Forks project utilized two forms of assessment—one that focused on in-stream parameters
and the other on riparian function. Assessment methodology included use of the Ohio EPA’s Qualitative
Habitat Evaluation Index (QHEI) (State of Ohio, 2006) and the Simple Model for Urban Riparian Function
(SMURF) (McKay). The QHEI evaluates six parameters, including 1) substrate, 2) instream cover such as
overhanging vegetation and rootmass, 3) meander pattern and stability, 4) erosion and riparian, 5) riffle/pool
development and 6) stream gradient. The SMURF evaluates three main categories of riparian function: 1)
within the stream buffer, 2) riparian and 3) from the perspective of the stream. These assessments are
visually based and were performed at 12 locations throughout the watershed. While the QHEI and SMURF
do not directly correlate with the habitat assessment performed by DOW, these assessments can be
converted to the EPA’s Rapid Bioassessment Protocol (RBP) during Phase Il monitoring to inform BMP
selections.

In 2019, DOW evaluated stream and riparian habitat using the EPA’s RBP (2011), which is a visual-based
assessment methodology that evaluates the condition of in-stream features as well as riparian condition
along the banks and stream corridor. These assessments provide a snapshot of stream quality throughout
various points in the watershed, even though they are only representative of the sampling point. The RBP
can be used across the state and in any bioregion, although specific quality ranges are associated with
each (see Figure 4.2).

X

* Middle Fork Watershed

Figure 4.2 Designated Habitat Bioregions of Kentucky (Methods for Assessing Habitat in
Wadeable Waters, 2011)

Middle Fork Beargrass Creek is located within the Bluegrass Habitat Bioregion with sampling locations
among both wadeable and headwater systems. For the purpose of this study, high gradient assessment
forms were used to evaluate 10 parameters reflecting the existing stream condition. Habitat quality for high
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gradient streams is considered excellent, average or poor based on the ranges shown in Table 4.2 Blugrass
Bioregion Habitat Quality Range.

Table 4.2 Bluegrass Bioregion Habitat Quality Range

Stream Headwater
Quality Range

Wadeable Range

Excellent
Average
Poor

At each station, a total of 10 individual parameters were assessed that focus on the condition of the stream
bed, cross-sectional and profile features, historic alteration, bank stability and vegetation. Parameters such
as bank stability (8a/8b), vegetative protection (9a/9b) and riparian vegetation (10a/b) can vary from one
bank to another and are best characterized when evaluating the left bank (LB) independently from the right
bank (RB). The maximum score of a left or right bank individually is 10, such that with both banks combined,
a maximum score of 20 points may be achieved when the habitat quality for a metric is characterized as
optimal. Overall stream quality of the watershed scored in the poor range, with a maximum score of 119 at
Site 7: Middle Fork Beargrass Creek UT 9.1 off Steeplecrest Circle (DOW08047011). The lowest scores
contributing to poor quality are those associated with bank stabilization, bank vegetation and riparian
vegetation. Table 4.3 RBP Stream Quality Summary presents a summary of the RBP data collected at
DOW sampling locations. Red coloring indicates poor habitat; orange, marginal; yellow, sub-optimal; and
green, optimal. Photos of each location along with a brief description of the area are summarized in the
following paragraphs.

Table 4.3 RBP Stream Quality Summary

- 5 5 S E 2 8§ &
z = 0 S & Ove
d O d d S a a OTA
e ID d a © O Q d d €
O < O O OI€E
5 O : : : = : G Qua
O .- @) ® » 0 .. o : |. I. : l.
: : § 8 28§53 Sk
10 | 13 [13] 10 | 15 [14] 6 4 | 4 94 Poor
9 |9 [14] 15 1n|13]11|6[8] 6 | 6 8 | 118 | Average
RBP Not Collected
4 5 3]s 719l 4] 2] 1] 1] 78 Poor
RBP Not Collected
6 8 [ 7[8] 5 [12]14]5]4[4] 5] 55 88 Poor
121314 10 [12]15]12] 6 |6 6 | 6 | 5 119 | Poor
: 8 |7 [13]13]15]12]9]6[4] ¢ BN 4 100 | Poor
9 RBP Not Collected
0 1] o J17] 6 [15]12]14] 3 BN 3 B s B 102 | Poor
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Site 1: Middle Fork Beargrass Creek at Lexington Road was sampled by MSD between March 2019 and
February 2021. This location is also monitored by MSD during the quarterly and recreational sampling
required by the MS4 permit. This site is located on the main stem of the Middle Fork of Beargrass Creek
(Middle Fork). It is approximately 0.9 river miles upstream of the confluence with South Fork and Muddy
Fork, with a drainage area of 24.8 square miles. Itis located in a predominantly urban area of the watershed
and within the combined sewer system of the MSD service area.

The combined parameter score at this location was 94 (poor) and indicates low values attributed to bank
instability and a lack of bank vegetation along both banks. Loss of trees, loss of root cover and lateral
expansion of the banks (exposed manholes) can be seen in the photographs below. These issues translate
to low epifaunal substrate, embeddedness, and sediment deposition and may affect velocity depth regime
and frequency of riffles as pool/riffle sequences become sediment laden. Epifaunal substrate refers to the
quantity and variety of the structures that provide refugia, feeding opportunities and spawning sites.
Embeddedness is the degree to which the natural stream bed material is covered by silt, sand, mud or
algae. Streams with low epifaunal and embeddedness scores exhibit decreased surface area available to
macroinvertebrates and fish.
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Site 1: Middle Fork Beargrass Creek at Lexington Road

Figure 4.3 Looking upstream: bank Figure 4.4 Looking downstream: stream
instability near Lexington Road bank and tree loss
Figure 4.5 Looking upstream: Inner berm Figure 4.6 Left bank: Vertical stream
erosion and undermining tree root mass banks and lateral stream bank erosion

Site 2: Middle Fork Beargrass Creek at Old Cannons Lane was sampled by MSD between March 2019 and
February 2021. This location is also monitored by MSD during the quarterly and recreational sampling
required by the MS4 permit. This site is located on the main stem of the Middle Fork Beargrass Creek. It is
approximately 5.4 river miles upstream of the confluence with South Fork and Muddy Fork, with a drainage
area of 18.7 square miles. Site 2 is located just upstream of Seneca Golf Course in a predominantly
residential area near Seneca Park. Bowman Field Airport is approximately 1,300 feet south of the
monitoring location, and Interstate 64 is 135 feet north.

A combined score of 118 (average) was observed at this location. This station has one of the highest scores
among the sample stations; as a wadeable stream, it scored as a low average quality stream. All but one
parameter scored in the marginal or suboptimal category. The interstate and open space below Old
Cannons Lane contributed to lower riparian scores, while sedimentation, common to reaches low in the
watershed, affected epifaunal substrate and embeddedness scores.
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Site 2: Middle Fork Beargrass Creek at Old Cannons Lane

Figure 4.7 Looking upstream: embedded  Figure 4.8 Left bank: open canopy along
riffle substrate south of Old Cannons Lane opposite bank

Site 3: Middle Fork Beargrass Creek at Browns Lane was monitored by MSD from March 2020 to February
2021. The location is also monitored by MSD during the quarterly and recreational sampling required by
the MS4 permit. Site 3 is located at river mile 7.97, and the drainage area is 15.2 square miles. This site is
located at the bridge at Browns Lane and Brown Park and is surrounded by commercial and residential
land uses. The area near the pedestrian bridge is often frequented by the public and by wildlife. A section
of Middle Fork Beargrass Creek in Brown Park was restored. No RBP habitat data were collected at this

site.

Site 3: Middle Fork Beargrass Creek at Browns Lane

Figure 4.10 Looking downstream:

Figure 4.9 Looking upstream: embedded
pedestrian access north of Brown Park

stream bed

Site 4: Weicher Creek was sampled by DOW from March 2019 to February 2020. The area is located near
river mile 0.55 of Weicher Creek, a tributary of Middle Fork Beargrass Creek, and drains approximately 1.3
square miles. It is approximately 500 feet upstream from where the creek travels under Interstate 264,
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Watterson Expressway. The monitoring location is located in a residential area that was developed primarily
during the 1950s. Commercial areas border the neighborhood surrounding this site.

Visual observation of the RBP parameters indicates a total score of 78 (poor), one of the lowest scoring
sites across the watershed. This site is highly affected by development and has been straightened in the
past. Streams that have been straightened often exhibit bank instability due to vertical incision, loss of
vegetation along stream banks, lack of riffle/pool sequences and sedimentation.

Site 4: Weicher Creek (DOW)

Figure 4.11 Looking upstream: embedded
stream material

Figure 4.12 Looking downstream: stream
substrate material

Site 5: Weicher Creek at Lincoln Road was sampled by MSD and visually assessed during the Three Forks
stream walks. This site was selected to be relocated further upstream at the midpoint of the study due to
the lack of baseflow at Site 4 throughout the year. (Site 4 and Site 5 should be considered together when
evaluating tributary conditions and assessment.) Site 5 is located at river mile 1.56 of Weicher Creek, a
tributary of Middle Fork Beargrass Creek, with a drainage area of 0.57 square miles. It is approximately one
river mile upstream from Site 4. MSD relocated this monitoring site to focus on a location that is more
representative of the Weicher Creek subwatershed. Site 5: Weicher Creek at Lincoln Road is located in a
residential neighborhood with many of the homes constructed in the 1950s. It is just downstream of the
Oxmoor Country Club, which includes a golf course and two detention ponds. No RBP habitat data were
collected at this site.
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Site 5: Weicher Creek at Lincoln Road (MSD)

Figure 4.13 Looking downstream: lack of  Figure 4.14 Looking upstream: residential
riparian corridor and tree canopy cover land use constricting stream corridor

Site 6: Middle Fork Beargrass Creek UT 8.45 Sinking Fork was monitored by DOW and MSD between
March 2019 and February 2021. It is located at river mile 0.3 of Sinking Fork, a tributary of Middle Fork
Beargrass Creek, and has a drainage area of 2.6 square miles. Site 6 at Sinking Fork is located in the City
of St. Matthews and is downstream of a heavily commercialized business area that includes two indoor
shopping malls, automobile dealerships, restaurants, shopping and major thoroughfares.

The total RBP score at this location was 88 (poor). Instream and riparian parameters scored low with the
exception of channel flow status and channel alternation, which on an individual parameter basis scored as
suboptimal, indicating a level of functionality. Bank stability, vegetation and several parameters related to
sedimentation scored low, indicating potential for habitat improvement activities.
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Site 6: Middle Fork Beargrass Creek UT 8.45 Sinking Fork

Figure 4.15 Looking upstream: frequently Figure 4.16 Looking downstream: bank
disturbed habitat vegetation loss and instability

Site 7: Middle Fork Beargrass Creek UT 9.1 off Steeplecrest Circle was monitored by DOW and MSD
between March 2019 and February 2021 and was visually assessed during the Three Forks stream walks.
It is located at river mile 0.2 on an unnamed tributary and has a drainage area of 3.9 square miles. It is
located near Oxmoor Mall, Oxmoor Farms and residential areas, including multifamily residential areas.

Habitat data collected at this station indicate a total score of 119 (poor), although it is the highest scoring
site within the watershed sampling base. To date, this reach has been protected from development with a
percentage of agricultural and open space land use. A thin riparian corridor shades the creek with a stable
mix of bed material and habitat features.

Site 7: Middle Fork Beargrass Creek UT 9.1, Off Steeplecrest Circle

Figure 4.17 Looking upstream: cobble bed Figure 4.18 Looking downstream: in
material and bank vegetation stream habitat
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Site 8: Middle Fork Beargrass Creek off Old Whipps Mill Road was monitored between March 2019 and
February 2021 as well as visually assessed during the Three Forks stream walks. It is located at river mile
11.7 and has a drainage area of five square miles. Site 8 is located downstream from the Whipps Mill Dry
Dam and is near the University of Louisville Shelby Campus. There are two ponds near the monitoring
location that store stormwater runoff. Electric transmission lines traverse this site, and the ground within the
easement is maintained by methods such as bushhogging and/or tree clearing. Figure 4.19 shows where
trees were removed that were near transmission lines along the bank of the creek near this site. Loss of
stream bank vegetation contributes to stream bank lateral migration (exposure of the tower footer),
increased water temperature, bank instability, loss of in-stream habitat and a reduction in riparian function.

Figure 4.19 Tree Removal near Old Whipps Mill

The total RBP score at this location was 100 (poor). Primary indicators of degradation are low vegetation,
riparian and instream habitat scores. The stream has been historically straightened, resulting in the loss of
riffle/pool sequences. Epifaunal substrate and embeddedness may be affected by bank instability, sediment
loads and/or unstable habitat.
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Site 8: Middle Fork Beargrass Creek Off Old Whipps Mill Road

Figure 4.20 Looking upstream: lack of Figure 4.21 Looking downstream: bedrock
instream habitat homogeneous stream bed

Site 9: Middle Fork Beargrass Creek at Forest Bridge Road was monitored by MSD from March 2020 to
February 2021. Site 9 is located near river mile 12.38 and has a drainage area of 4.07 square miles. The
site sits between a commercial area along Hurstbourne Lane and single family and multi-family homes.
Forest Green Trail is located near Site 9. No RBP habitat data were collected at this site.

Site 9: Middle Fork Beargrass Creek at Forest Bridge Road

Figure 4.22 Looking upstream: riffle/pool Figure 4.23 Looking downstream: low
sequences bank height

Site 10: Middle Fork Beargrass Creek UT 12.8 Above Foxboro Road was sampled by DOW and visually
assessed during the Three Forks stream walks. It is located at river mile 0.2 on an unnamed tributary of
Middle Fork Beargrass Creek and has a drainage area of 2.2 square miles. The monitoring location is in a
residential area and is the most upstream monitoring location for Phase | monitoring.

103
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



The overall stream quality score is 102 (poor). The culvert crossing at Foxboro Road historically catches a
lot of debris flow and inhibits downstream throughflow. Vegetation loss along the stream bank contributes
to bank instability, and the corridor is constrained, resulting in low scores. These issues affect other
parameters such as sediment deposition, epifaunal substrate and embeddedness. Riffle/pool complexes
are present upstream of Foxboro Road and exhibit a mix of gravel and cobble material.

Site 10: Middle Fork Beargrass Creek UT 12.8, Above Foxboro Road

Figure 4.24 Looking downstream: debris Figure 4.25 Looking upstream: high near
jam upstream of Foxboro Road vertical banks and undercut tree

4.2.2 Benchmarks

The Guidebook defines a benchmark as an acceptable water quality concentration for a healthy stream. To
determine if the water quality parameters indicated good or poor water quality, a desirable concentration
was needed as a comparison. The results of the monitoring were compared to regulatory water quality
standards criteria and non-regulatory benchmarks to evaluate the condition of water quality in Middle Fork
Beargrass Creek. Reference reach waters were used to develop the benchmarks. Reference reaches
represent examples of undisturbed or the least unchanged streams within the ecoregion. The benchmarks
provide a framework to improve habitat and water quality where results indicate low quality and to facilitate
the planning of BMPs with the goal of protecting and restoring water quality in the watershed.

The Kentucky Watershed Planning Guidebook provides the following hierarchical-preferred sources for
developing benchmarks:

1. Parameters that have water quality criteria identified in 401 KAR 10:031, Surface Water Standards,
which are the numeric criteria in the regulation, will be used.

2. DOW reference reaches in a Phase | watershed can be used to develop the benchmarks. There
are no DOW reference reaches in the Middle Fork Beargrass Creek watershed.

3. Kentucky ecoregional averages developed from DOW reference reaches can be used to develop
benchmarks.
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4. Criteria defined in the EPA Nutrient Criteria Database

Parameters that have water quality standards criteria identified in 401 KAR 10:031, Surface Water
Standards, will be compared to the numeric criteria in the regulation. Parameters identified for monitoring
of the Middle Fork Beargrass Creek watershed that fall into this category include E. coli, pH, temperature
and dissolved oxygen. The numeric criteria for Warm-water Aquatic Habitat (WAH) are described in Table
4.4 Summary of Regulatory Criteria and Non-regulatory Benchmarks.

Based on the hierarchical-preferred sources above, the approaches for non-regulatory benchmarks have
varied between watershed plans developed in Kentucky. The non-regulatory benchmarks that were
developed for the Middle Fork Beargrass Creek are only intended for planning purposes. They have no
impact on other watersheds; rather, they were developed as iterative goals for the Middle Fork Beargrass
Creek to be revisited and adjusted.

For the purposes of this watershed plan, Kentucky ecoregional medians developed from DOW reference
reaches were used to develop benchmarks. DOW provided the Outer Bluegrass ecoregion (71(d)) data for
reference reaches and stations that had good and excellent biological data. This water quality data were
used to establish the benchmarks with non-regulatory criteria (total phosphorus, total nitrogen, ammonia,
specific conductance, total suspended solids and turbidity). The reference reach sites had different
quantities of sampling events, ranging from one event to 22 events. To normalize the results and avoid
over- or under-representing sites, the median value of results for each parameter at each site was
calculated. The 75" and 90" percentiles were then calculated from the median values for each parameter.
The 75" percentiles were used for all benchmarks, with the exception of total ammonia as N, which used
the 90™ percentile.

The benchmarks selected for this plan are shown in Table 4.4 Summary of Regulatory Criteria and Non-
regulatory Benchmarks.

Table 4.4 Summary of Regulatory Criteria and Non-regulatory Benchmarks

Parameter Benchmark Type

6.0 and 9.0 SU, and not to fluctuate more
pH than 1.0 SU over 24 hours Regulatory (WAHT)

Temperature <31.7°C(89°F) Regulatory (WAH)

>5.0 mg/L as a 24-hour average; or
>4.0mg/L for instantaneous REEIEICH ()

Dissolved Oxygen

Un-ionized Ammonia <0.05 mg/L Regulatory (WAH)
130 CFU/100mL as 30-day geometric
= 240 CFUNM OOrrrwnLe::a?‘lrinstantaneous REEUE R (FE)
measurement

Total Phosphorus 0.2 mg/L Non-regulatory
Ammonia (as N) 0.1 mg/L Non-regulatory
Total Suspended Solids 12.9 mg/L Non-regulatory
Turbidity 11.6 NTU Non-regulatory
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4.2.3 Water Quality

As described in Chapter 1, the Middle Fork Beargrass Creek is a true urban watershed with channelization
and increased runoff due to impervious surfaces. This presents unique challenges to water quality in these
streams. The urban nature with land set aside for parks also leads to opportunities for increased community
engagement and active use of this watershed for recreation. The following sections describe findings from
the water quality data analysis from samples collected for this watershed-based plan. Pollutant
concentrations were analyzed and compared to the benchmarks described in Section 4.0. The frequency
parameters exceeded the benchmarks as reported; pollutant loads and yields are defined and outlined in
Section 4.2.3.3. The analysis of potential pollutant sources is summarized and informs the selection of
BMPs in this watershed.

DOW collected water quality data as described in Appendix 3.2 from March 21, 2019, through February 18,
2020. Appendix 3.3 provides an overview of the parameters MSD collected from March 11, 2020, through
February 24, 2021.

Wet weather sampling demonstrates pollutants that have accumulated across the watershed and are being
flushed into the waterways via stormwater runoff, while dry weather sampling events demonstrate the
existing pollutants in the waterways and may indicate leaks or illicit discharges somewhere in the
watershed. The sampling data from both MSD and DOW were classified as wet or dry sampling events
based on the rainfall patterns prior to and during the sampling dates. Details of this classification can be
found in Appendices 3.2 and 3.3.

Box and whisker plots are used to present the relative magnitude of pollutant concentrations between sites
for each parameter. This plot divides the data into four groups, with the middle (interquartile range) of the
data shown in the box, and the lower and higher extent of the data shown with the whiskers.

Figure 4.26 Box and Whisker Plot

4.2.3.1 Pollutant Concentrations

The results from the water quality monitoring were analyzed, and the resulting concentrations were
compared to the water quality benchmarks, discussed in Section 4.0. By comparing the resulting monitoring
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concentrations to the benchmark concentrations, an indication of the water quality with respect to the
specific parameter was inferred. The following sections summarize the purpose of tracking the pollutant,
concentrations, comparison to the benchmark and graphical presentation. For parameters meeting the
benchmark, no further analysis or development of pollutant loads was performed during Phase |.

4.2.3.1.1 Bacteria

E. coli is a bacterium that is commonly tracked to indicate potential pathogens in the system that can be
harmful to humans. Samples were collected monthly from July to October 2019 and March 2020 to February
2021 as well as five times between May to June 2019 and 2020 to evaluate the geometric mean during the
recreational period. The geometric mean requires not less than five samples collected during a 30-day
period. Sites 4, 5, 6 and 7 had pooled or dry conditions during some sampling events; therefore, adequate
samples could not be obtained to capture the required five samples to calculate the geometric mean at
these sites. Sites 4 and 5 did not have the required five samples during both sampling years 2019 and
2020. The geometric mean was calculated for sites 6 and 7 during 2019, but not during 2020. Figure 4.27
displays the geometric mean calculated for Phase | analysis.
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Figure 4.27 E. coli Geometric Mean Within the Watershed
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The concentrations of E. coli exceeded the benchmark more often than the other water quality parameters,
only meeting the instantaneous benchmark of 240 CFU/100mL 29% of the time and never meeting the
benchmark of 130 CFU/100mL for the geometric mean. Table 4.5 E. coli Minimum, Average and Maximum
Concentrations summarizes the minimum, average and maximum E. coli concentrations at each of the 10
sampling locations. Further analysis can be found in Appendix 4, Table 1. Overall, the E. coli concentrations
during wet events were higher than the samples collected during dry events. Based on the results of the
water quality monitoring effort conducted for this plan, E. coli is a primary pollutant of concern within the

watershed.

Table 4.5 E. coli Minimum, Average and Maximum Concentrations

E. coli Results (CFU/100mL)

Location

Minimum

Average

Maximum

1 Lexington Road 94 7644 141000
2 Old Cannons Lane 84 1933 17329
3 Browns Lane 144 1398 8070
4 Weicher Creek (DOW) 866 3508 7701
5 Weicher Creek (MSD) 4 1277 9210
6 Sinking Fork 76 9346 112000
7 Steeplecrest Circle 112 1711 10462
8 Old Whipps Mill Road 82 2051 24192
9 Forest Bridge Road 88 619 4090
10 Foxboro Road 112 1279 7400

Figure 4.28 Box and Whisker Plot — E. coli Instantaneous Concentrations Log Scale shows a box and
whisker plot of the E. coli instantaneous concentrations data in natural log scale. The natural log of the
values allows the data to be plotted on a smaller scale to better visualize how the grouping of data from
each site compare to each other and compare to the benchmark. The benchmark for E. coli instantaneous

results is 240 CFU/100mL. The natural log of this benchmark is 5.48 CFU/100mL.
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E. coli Concentrations (Scaled by Natural Log of Values)
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Figure 4.28 Box and Whisker Plot — E. coli Instantaneous Concentrations Log Scale
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4.2.3.1.2 Nutrients

Aquatic organisms require nutrients in the water for survival. An excess level of nutrients such as nitrogen
and phosphorus can result in undesirable effects such as eutrophication, which is the excessive growth of
aquatic plants, resulting in an interference with desirable water uses (Meuller et al., 1987). Nutrients were
collected at seven sites from March 2019 to February 2020 by DOW. This included total Kjeldahl nitrogen
(TKN), nitrate, nitrite, total phosphorus (TP), orthophosphate (OP), ammonia and total suspended solids
(TSS).

Phosphorus

Two forms of phosphorus were sampled, total phosphorus (TP) and orthophosphate (OP). Average
concentrations for each form at the seven sites are shown in Table 4.6 Phosphorus Minimum, Average and
Maximum Concentrations. The results for TP concentration ranged from less than the detection limit (0.02
mg/L) to 0.167 mg/L. The results for OP concentrations ranged from less than the detection limit (0.02
mg/L) to 0.075 mg/L. Samples were below the detection limit in 32% of the samples collected for TP and in
51% for OP. For sample concentrations below the detection limit, the results were reported as half the
reporting limit, 0.02 mg/L for both TP and OP, resulting in a concentration of 0.01 mg/L. TP met the
benchmark of 0.2 mg/L; therefore, pollutant loads and load reductions were not calculated, and further
statistical analysis for Phase | data was not required, per the Guidebook.

Table 4.6 Phosphorus Minimum, Average and Maximum Concentrations

Phosphorus Results (mg/L)

Orthophosphate (mg/L) Total Phosphorus (mg/L)

D Location

Minimum Average Maximum Minimum Average Maximum

1 Lexington Road

2 Old Cannons Lane
4 Weicher Creek (DOW)
6 Sinking Fork

7 Steeplecrest Circle
8 Old Whipps Mill Road
10 Foxboro Road

Nitrogen

Total Kjeldahl nitrogen (TKN), nitrate and nitrite were collected during Phase | monitoring. The sum of their
concentrations for each sampling event gives the concentration of Total Nitrogen (TN). TN is an essential
nutrient for plants and animals. However, an excess amount may lead to low levels of dissolved oxygen
and negatively impact aquatic organisms.
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Table 4.7 Total Nitrogen Minimum, Average and Maximum Concentrations

Total Nitrogen Results (mg/L)

Site ID Location Minimum  Average Maximum
1 Lexington Road
Old Cannons Lane

Weicher Creek (DOW)
Sinking Fork
Steeplecrest Circle
Old Whipps Mill Road
Foxboro Road

TN concentrations ranged from 0.78 mg/L to 3.29 mg/L (Table 4.7 Total Nitrogen Minimum, Average and
Maximum Concentrations). The minimum concentration of 0.78 mg/L occurred during a wet event on May
30, 2019, at Site 6, Sinking Fork, and during a dry event on September 17, 2019, at Site 1, Lexington Road.
The TN results exceeded the benchmark of 1.2 mg/L in 85% of the samples collected. Figure 4.29 shows
the sampling results for each site.
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Figure 4.29 Box and Whisker Plot — Total Nitrogen Concentrations
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Ammonia

Ammonia (as Nitrogen) samples were below the detection limit (0.05 mg/L) in 69% of the samples. The
maximum concentration of 0.9 mg/L was an outlier that occurred at Site 8 off Old Whipps Mill Road during
a dry event on September 17, 2019. Table 4.8 shows the minimum, maximum and average concentrations
at each of the seven sites. Ammonia met the benchmark of 0.1 mg/L 86% of the time. Figure 4.30 shows a
box and whisker plot of ammonia concentrations for all samples except the outlier previously discussed.
Data collected at Old Cannons Lane, Weicher Creek (DOW), Steeplecrest and Foxboro monitoring sites
were below the detection limit (0.05 mg/L) and reported as 0.025 mg/L. For the events that data were below
the detection limit, the box and whisker plot display lines showing the statistical values were equal.

Table 4.8 Total Ammonia Minimum, Average and Maximum Concentrations

Total Ammonia Results (mg/L)

Site ID Location Minimum | Average | Maximum

1 Lexington Road 0.025 0.100 0.24
2 Old Cannons Lane 0.025 0.037 0.095
4 Weicher Creek (DOW) 0.025 0.025 0.025
6 Sinking Fork 0.025 0.038 0.094
7
8

Steeplecrest Circle 0.025 0.029 0.065
Old Whipps Mill Road 0.025 0.120 0.900
0] Foxboro Road 0.025 0.028 0.070
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Ammonia (as N) Concentrations
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Figure 4.30 Box and Whisker Plot - Ammonia Concentrations
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Ammonia concentrations, along with pH and water temperature recordings at each sampling time, were
used to calculate unionized ammonia. Unionized ammonia is the form of ammonia toxic to fish. The warm
water aquatic habitat criteria in the Commonwealth of Kentucky requires the unionized form of ammonia to
be less than 0.05 mg/L at any time. All unionized ammonia samples collected for this plan were below this
benchmark; therefore, pollutant loads and load reductions were not calculated, and further statistical
analysis for Phase | data was not required, per the Guidebook.

Table 4.9. Unionized Ammonia Minimum, Average and Maximum Concentrations

Unionized Ammonia Concentrations

Site ID Location Minimum Average Maximum

Lexington Road 0 0.0014 0.0040
Old Cannons Lane 0 0.0012 0.0045
UCCUSECCC I 00042 | 0.00075 | 0.0010
(DOW)
Sinking Fork 0.00014 | 0.00035 0.00082
Steeplecrest Circle 0.00026 0.0011 0.0037
ok V\ggggs il 0 0.0012 | 0.0049
Foxboro Road 0 0.0011 0.0031

4.2.3.1.3 Sediment

Sediment pollution in water can cause numerous issues in ecosystems, such as reducing visibility for
animals, clogging fish gills and filling in aquatic habitat. The urban nature of this watershed causes
stormwater to move quickly over impervious surfaces and potentially scour stream banks, causing erosion
and sedimentation, resulting in a decline in the water quality and habitat quality.

Total Suspended Solids

Total suspended solids (TSS) are a measure of clarity and an indicator of water quality. Material typically
suspended in an urban environment may include clay, silt, and organic and inorganic materials such as grit
and other impervious surface particles. Increased TSS levels correlate with several low habitat quality
parameters such as sedimentation, which is an indicator that sediment is being transported through the
system either through stream bank erosion or activities within the watershed. TSS data are shown in Figure
4.31 as a box and whisker plot. The highest maximum concentration observed, which is displayed as an
outlier, was 60 mg/L at Site 1 at Lexington Road. This occurred on August 22, 2019. This sampling day
was classified as a wet event and had the highest recorded rainfall on a sample date occurring during this
project. The flow at Site 1 at Lexington Road on this date was measured at 89 cubic feet per second (cfs),
the highest flow measured at this site during the TSS sampling period. This site is at the downstream point
of Middle Fork Beargrass Creek where it flows to the South Fork Beargrass Creek. The lowest maximum
concentration observed was 3.5 mg/L at Site 4 at Weicher Creek (DOW). This section of Weicher Creek is
channelized. TSS met the benchmark of 12.9 mg/L during 85% of the sampling events. Further analysis
can be found in Appendix 4, Table 1.
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Figure 4.31 Box and Whisker Plot - Total Suspended Solids Concentrations
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TSS concentrations were compared to the stream flow at the time of sampling. An increase in flow
corresponded to an elevated concentration of TSS at most sites. The exceptions to this were three sampling
events at Site 4 at Weicher Creek (DOW), Site 6 at Sinking Fork and Site 8 off Old Whipps Mill Road. For
these three events, there was an increase in TSS concentration with no dramatic increase in stream flow.

4.2.3.1.4 Field Parameters

The field parameters used to evaluate water quality in the watershed were turbidity, dissolved oxygen, water
temperature, pH and specific conductivity. The ideal range of these parameters provides a balanced
environment for aquatic life. Stream flow is also an important field parameter used in the evaluation of the
stream’s reaction to weather and in evaluating the movement of the water within the channel.

Turbidity

Turbidity is a measure of clarity in the water, measured by the amount of light scattered by particulate
material when light is shined through the water sample. High turbidity results affect light penetration,
ecological productivity and habitat quality (Swanson et al., 1965). Turbidity results ranged from no turbidity
measured to a maximum measurement of 32.7 NTU. Turbidity is a similar indicator to TSS, and the results
showed a similar pattern when compared to stream flow, increasing during sampling events with elevated
stream flow. Table 4.10 Turbidity Minimum, Average and Maximum Results summarizes the turbidity results
from the monitoring data. Turbidity met the benchmark of 11.6 NTU during 94% of the sampling events.
Further analysis can be found in Appendix 4, Table 1.

Table 4.10 Turbidity Minimum, Average and Maximum Results

Turbidity Results (NTU)

Site ID Location Minimum ‘ Average Maximum
1 Lexington Road
Old Cannons Lane
Browns Lane
Weicher Creek (DOW)
Weicher Creek (MSD)
Sinking Fork
Steeplecrest Circle
Old Whipps Mill Road
Forest Bridge Road
Foxboro Road

2
K}
4
5
6
7
8
9

—_
o
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Figure 4.32 Box and Whisker Plot — Turbidity Results
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Dissolved Oxygen

Dissolved oxygen (DO) is necessary for the survival of aquatic organisms. Fish require 5 to 6 mg/L of
dissolved oxygen for normal activity. It is also needed for the decomposition of organic matter and is a
measure of stream function. Riffle and pool sequences provide more oxygen than streams with
homogonous or stagnant flow. Instantaneous readings of DO were compared to the WAH standard of 4.0
mg/L for instantaneous DO concentration. Levels lower than this are considered hazardous to organisms,
and levels below 2 mg/L are lethal to fish. The WAH standard requires the daily average for DO to exceed
5.0 mg/L. This data set did not have readings to calculate a daily average at any of the sites. The DO
concentrations ranged from 2.8 mg/L at Lexington Road to 15 mg/L at Foxboro Road. The instantaneous
readings provide data for the point in time that the DO was collected. DO concentrations were less than 4.0
mg/L at Site 1 at Lexington Road 17% of the sampling times. The occurrences of low DO concentrations
occurred during low flow, dry sampling events with the exception of July 22, 2020, being a wet event with
elevated flow. The concentrations at the remaining nine sites were above 4.0 mg/L during all sampling
times.

Table 4.11 Dissolved Oxygen Minimum, Average and Maximum Concentrations

Dissolved Oxygen Results (mg/L)

Site ID Location Minimum ‘ Average Maximum
1 Lexington Road 2.8 6.9 10
Old Cannons Lane 8.3 8.6 13

Browns Lane 7.2 8.7 11
Weicher Creek (DOW) 7.0 9.8 12
Weicher Creek (MSD) 5.8 8.5 12

Sinking Fork 4.9 8.5 12

Steeplecrest Circle 5.1 9.8 16
Old Whipps Mill Road 4.9 8.8 11
Forest Bridge Road 7.6 9.5 12
Foxboro Road 6.9 10 15

O o N O o b~ W N
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o
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Figure 4.33 Box and Whisker Plot — Dissolved Oxygen Concentrations
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Oxygen saturation is a measurement of the percentage of the mg/L of dissolved oxygen available to
organisms and the aquatic environment. The percent saturation varies depending on water temperature
and barometric pressure. DO percent saturation was recorded during each site visit. Results ranged from
a minimum of 34% at Site 1 at Lexington Road to a maximum of 157% at Site 7 at Steeplecrest Circle. Site
1 at Lexington Road had the lowest DO and the lowest oxygen saturation overall. Based on research from
Northern Kentucky University, the desired range of DO percent saturation is 80% to 120%. Levels below
this range indicate a potential oxygen deficit, and levels above this range could indicate oversaturation.
Oversaturation becomes a concern when there are excess nutrient concentrations leading to
eutrophication. Additional analysis will be performed during Phase Il to compare nutrients and habitat with
dissolved oxygen saturation before determining BMP implementation for this parameter.

Table 4.12 Dissolved Oxygen Percent Saturation Results

Dissolved Oxygen Percent Saturation Results

Site ID Location M'S('Jm(;)m Aé%raoge Még(')”;zm
Lexington Road
Old Cannons Lane
Browns Lane
Weicher Creek (DOW)
_Weicher Creek (MSD)
Sinking Fork
Steeplecrest Circle
Old Whipps Mill Road
Forest Bridge Road

Foxboro Road

1
2
K}
4
5
6
7
8
9

—_
o

Temperature

Water temperature is a particularly significant parameter in water quality analysis. Three principal reasons
include: the aquatic ecosystem may be positively or negatively impacted by the discharge of excess heat
from industrial or municipal effluents; all biological and chemical reactions are influenced by temperature;
and the density of water, and in turn the transport of water, is affected by variations in temperature (Mueller
et al., 1987). The temperature readings were compared to the month collected to verify consistency with
the season. The WAH standard states that temperature should not exceed 31.7 degrees Celsius (89
degrees Fahrenheit). No readings in this watershed exceeded the threshold during the sampling period;
therefore, further statistical analysis for Phase | data was not required. Table 4.13 Temperature Minimum,
Average and Maximum Water Results summarizes the minimum, average and maximum water temperature
readings for each site.
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Table 4.13 Temperature Minimum, Average and Maximum Water Results

Site ID

1

© 00 N O o~ WN

—_
o

pH

Water Temperature Results (°C)

Minimum | Average Maximum

Location
Lexington Road
Old Cannons Lane
Browns Lane

Weicher Creek (DOW)
Weicher Creek (MSD)

Sinking Fork
Steeplecrest Circle

Old Whipps Mill Road
Forest Bridge Road

Foxboro Road

pH is a measure of how acidic or basic water is. The pH of streams can affect organisms living in the water,
and a change in pH can be an indicator of increasing pollution or other environmental factors. pH determines
the solubility and biological availability of chemical constituents such as nutrients and heavy metals (USGS,
undated). The WAH standards for pH require instantaneous readings between 6.0 and 9.0 SU, and these
readings should not fluctuate more than 1.0 SU over 24 hours. This data set included instantaneous
readings; therefore, fluctuation could not be determined. All values were within the WAH standard;
therefore, further statistical analysis for Phase | data was not required. The values of pH ranged from a
minimum of 6.94 SU measured during a wet event and a maximum of 8.62 SU measured during a dry

event.

Table 4.14 pH Minimum, Average and Maximum Results

January 2022

pH Results (SU)

Location
Lexington Road

Old Cannons Lane

Browns Lane
Weicher Creek
(DOW)
Weicher Creek
(MSD)
Sinking Fork

Steeplecrest Circle

Old Whipps Mill
Road

Forest Bridge Road

Foxboro Road

Minimum ‘ Average Maximum
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Specific Conductivity

Specific conductivity is an indicator of the presence of dissolved solids in water. High values are an
indication that there may be chemical or sewage discharge. Additionally, limestone and clay soils may also
be contributors that result in increased conductivity levels. Increased levels may also relate to higher
temperature readings and levels of chlorides, phosphates and nitrates. Results varied from a minimum of
172.9 uS/cm measured at Site 6 at Sinking Fork to a maximum of 1551 pS/cm measured at Site 6 at Sinking
Fork. The conductivity readings above 1,000 uS/cm occurred during the February 24, 2021, sampling event.
This sampling event occurred a few days after a large snow and ice event that started to melt the day before
the sampling. The values above 1,000 uS/cm are shown on Table 4.15 Specific Conductivity Minimum,
Average and Maximum Results, but are not included on the box and whisker plot. Table 4.15 Specific
Conductivity Minimum, Average and Maximum Results shows the minimum, average and maximum results
at each of the ten sites. The average at most sites was above the benchmark of 521.8 uS/cm.

Table 4.15 Specific Conductivity Minimum, Average and Maximum Results

Specific Conductivity (uS/cm)

Site ID Location Minimum ‘ Average Maximum

Lexington Road

Old Cannons Lane

Browns Lane
Weicher Creek (DOW)
Weicher Creek (MSD)

Sinking Fork

Steeplecrest Circle
Old Whipps Mill Road

Forest Bridge Road

Foxboro Road
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Specific Conductivity Results

B Benchmark (521.8 uS/ecm) O All & Dry B Wet

800

700

[T}
N .

o o [=] [=] [=]
[=] o [=] [=] [=]
(=] ] =t Lz ™~

(wassr) Ay anonpuo) auyoads

Figure 4.34 Box and Whisker Plot - Specific Conductivity Results
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Stream Flow Discharge

The stream flow measured during sampling events was an instantaneous measurement and was used in
the data analysis and load calculations. There are two USGS gages within the watershed (03293500 at
Lexington Road and 03293000 at Old Cannons Lane) that measure stream flow every 15 minutes. Middle
Fork Beargrass Creek exhibits flashy flows during storm events. Graphs included in Appendix 4 (Figures 1
and 2) show the measured flow at the two USGS gages during the August 22, 2019, sampling event. This
event had the largest quantity of rainfall on the day of sampling with 0.9 inches falling the morning before
sampling occurred. Rainfall was documented at TR 13, a rain gage at St. Matthews Elementary School, at
3:40 AM and continued until 5:20 AM. The graphs show a sharp increase in stream flow at both sites when
the rain begins.

The latter half of 2019 experienced drier than average conditions, and streams recorded low flow frequently
in July through November. Graphs included in Appendix 4 (Figures 3 and 4) depict stream flow at Lexington
Road and Old Cannons Lane during the sampling period of March 2019 through February 2020. Additional
graphs included in Appendix 4 (Figures 5 and 6) also show data for these sites beginning in 2016, showing
how the period of low flow in 2019 compared to previous years.

Flow was not collected during some sampling events due to high flow conditions, dry or pooled conditions
and two operating errors. The dry or pooled conditions occurred most often at the Weicher Creek, Sinking
Fork and Steeplecrest sites. Table 2 in Appendix 4 details the sites and dates this occurred. For dry or
pooled conditions, a water quality sample was not collected in accordance with the DOW and MSD quality
assurance procedures. For events where a sample was collected but flow was not measured, the USGS
gages were used to obtain the flow at the time of sampling to calculate loads. For the two sites with USGS
gages, the flow was taken as measured by the gage. For sites upstream of the gages, a flow correction
based on drainage area was used to obtain an estimated stream flow at that location (Table 4.16 Site List
with Stream Flow Correction). This only affected DOW sampling sites. MSD did not have sampling events
where samples were collected and flow was not measured. Stream flow results can be found in Table 3 of
Appendix 4, and USGS stream gage graphs are also in Appendix 4. An explanation regarding how to use
the USGS stream gage website is also provided in Appendix 4.

Table 4.16 Site List with Stream Flow Correction

Location Drainage Area  Gage/Proxy Gage Flow Correction

Lexington Road 3293500
Old Cannons Lane 18.7 3293000 1
Weicher Creek (DOW) 1.3 3293000 0.07

Sinking Fork 2.6 3293000 0.14
Steeplecrest Circle 3.9 3293000 0.21
Old Whipps Mill Road 5 3293000 0.27
Foxboro Road 22 3293000 0.12
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4.2.3.2 Pollutant Exceedances

Pollutant concentrations were compared to the benchmarks outlined in Table 4.4 Summary of Regulatory
Criteria and Non-regulatory Benchmarks. E. coli, TSS, turbidity, TN, conductivity, ammonia (as N), and
dissolved oxygen are the parameters that exceeded benchmarks. Table 1 is included in Appendix 4 with
percent exceedances listed for each site. Unionized ammonia (as N), TP, pH and water temperature fell
below their benchmarks during all sampling events at each location. E. coli concentrations were below the
benchmark 29% of the time for instantaneous readings. The table shows E. coli exceeding 100% of the
time at Site 4, Weicher Creek (DOW); however, this is only based on three sampling results, whereas other
locations have more sampling results. Appendices 3.2 and 3.3 outline sample counts for each site. Sites 5,
7, 8 and 9 had the lowest percentage of exceedances for E. coli; the highest were recorded at Site 3 at
Browns Lane and Site 6 at Sinking Fork. TN exceeded the benchmark 100% of the time at Site 7,
Steeplecrest Circle, and over 70% of the time at the other six sites it was sampled. Pollutant loads, when
compared to benchmarks, provide a means to target focused BMPs that will provide reductions. This is
described further in Section 4.2.3.3.

When comparing wet and dry events, E. coli, TSS and turbidity revealed an increase in the frequency of
samples exceeding their respective benchmarks during the wet events, as shown on the following graphs.
The graphs include the locations where exceedances occurred. As described in Section 4.2.3, wet events
demonstrate pollutants that have accumulated across the watershed and are being flushed into the
waterways via stormwater runoff. This indicates a nonpoint source for these parameters, described in
further detail in Section 4.2.3.4.
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Figure 4.35 E. coli Results Comparing Dry and Wet Events
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Figure 4.36 TSS Results Comparing Dry and Wet Events
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Figure 4.37 Turbidity Results Comparing Dry and Wet Events
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4.2.3.3 Pollutant Loads and Yields

Pollutant loads provide an estimate of the amount of pollutant by weight that is moving through the stream.
Understanding pollutant loading helps balance the results collected at each site by accounting for the
difference in concentration and stream flow for a period of time (DOW, 2010). A sample site with low
concentration and high flow may have a higher load than a site with high concentrations and low flow. For
parameters exceeding the regulatory or non-regulatory benchmark, pollutant loads were calculated, and
the load reductions needed per site were determined. The parameters exceeding benchmarks include E.
coli, TSS, turbidity, ammonia, specific conductivity and total nitrogen. Specific conductivity is a measure of
how well water can conduct electricity and is not measured in loads.

To calculate pollutant loads at each site, the concentrations of individual samples were matched with the
flow measured at the site on that sampling day. The concentration, flow and a conversion factor were
multiplied to calculate a daily load for each sample date. The individual daily loads were multiplied by 365
and then averaged for each site to determine an annual load per site. In order to calculate the target load
for each site, this same process was repeated with the benchmark target value replacing the concentration.
The target load and the actual load were used to determine the load reduction needed. The load reductions
needed in the watershed for each parameter can be found on Table 4.17 Load Reductions Needed.

Table 4.17 Load Reductions Needed

Percent Load Reductions Needed

Ammonia

Site ID Location E. coli TSS Turbidity (as N)

Lexington Road 38% 35%
Old Cannons Lane 95% 0% N/A* 42% N/A*
Browns Lane 87% | Not Sampled N/A* Not Sampled N/A*
Weicher Creek o o o 0 *
(DOW) 88% 0% N/A 34% N/A
5 We"z:ﬂesrg)reek 72% | NotSampled | N/A* | NotSampled |  N/A*
6 Sinking Fork 98% 30% N/A* 24% N/A*
7 Steeplecrest Circle RV 26% N/A* 40% N/A*
8 old V\F’:;'zzs Mill - e 0% N/A* 34% N/A*
9 NN [SNRGEM 77% | Not Sampled N/A* Not Sampled N/A*
10 Foxboro Road 0% 32%

Notes:

1. * Non-detectable
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The largest load reductions are for E. coli and occur at Site 1 at Lexington Road and Site 6 at Sinking Fork.
At both of these sites, 98% to 99% of the load occurred during wet weather events. MSD is currently
addressing SSOs and CSOs by implementing projects identified in the Integrated Overflow Abatement Plan
(IOAP) as part of the Consent Decree, which includes the Waterway Protection Tunnel project that is
expected to be completed in 2022. When fully implemented, these projects are modeled to achieve 95%
capture and treatment of wet weather combined sewerage, which exceeds the 85% Presumption Approach
criteria in EPA’s CSO Control Policy. Turbidity and ammonia have no load reductions needed because the
samples that exceeded the benchmark had lower flow and therefore lower loads.

132
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



Ratios of Annual Projected Loads to Annual Benchmark Loads
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Figure 4.38 Ratios of Annual Projected Loads to Annual Benchmark Loads
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Figure 4.39 E. coli Annual Projected Loads vs. Benchmark Loads
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Figure 4.40 Total Nitrogen Annual Projected Loads vs. Benchmark Loads

MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN

135



Pounds/Year

Total Suspended Solids
Annual Projected Loads vs. Benchmark Loads

OProjected Load mBenchmark Load

700

600
500
400
300
200
100

0

R

&
) X «

II o .I l II .
c}@ ’bb ,a_b

January 2022

Figure 4.41 Total Suspended Solids Annual Projected Loads vs. Benchmark Loads
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Turbidity
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Figure 4.42 Turbidity Annual Projected Loads vs. Benchmark Loads
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4.2.3.4 Evaluation of Potential Sources

The evaluation of pollutant concentrations and loads in the previous sections is necessary to assess
potential sources of nonpoint source pollutants within the watershed. The results outline parameters of
concern as well as parameters meeting benchmarks such as unionized ammonia and TP. The results and
the following discussion of sources help to target efforts to protect and restore areas in the watershed.

4.2.3.4.1 E. coli Sources

As noted above, pollutant load reductions for E.coli within the Middle Fork Beargrass Creek watershed are
necessary at each site to reach the benchmarking goals established by regulatory standards, ranging from
72% to 98% reductions. The data show that load reductions for E. coli during dry weather events were
much lower than wet weather events, signifying a connection between stormwater runoff and E. coli loads
in the streams.

There are a wide range of bacteria sources that may be impacting the concentrations of E. coli in the Middle
Fork Beargrass Creek watershed, including animal and human sources. Animal sources include pet waste
(dogs), as well as wildlife, such as raccoons and waterfowl. Human sources may come from aging or failing
septic systems, combined sewer overflows, sanitary sewer overflows, inflow and/or infiltration (I/) of the
sewer system, illicit connections to the sewer system and socio-economic matters. Potential BMPs to
address these sources are discussed in Chapter 5.

4.2.3.4.2 TSS Sources

The monitoring results and habitat assessment results demonstrate that TSS is a pollutant of concern in
the watershed. TSS concentrations were occasionally above the non-regulatory benchmark, and were
visually observed during the stream assessments including heavy to moderate embeddedness of
streambeds, unstable and incised banks, and active movement of sediment and bed material, indicating
load reductions are needed throughout the system; however, Sites 1, 6 and 7 show significant need. The
data only exceeded benchmark loads during wet events, showing a correlation in stormwater runoff and an
increase in TSS concentration in the stream. This indicates potential TSS input from the watershed as well
as possible bank erosion occurring in the watershed.

Sources of sediment in the Middle Fork Beargrass Creek watershed may come from external loading from
overland flows to the stream, or internally, through hydrologic conditions and stream channel erosion.
Stream channel erosion can be exacerbated by increased impervious areas and lack of riparian buffers,
causing increased water flow velocity and volume. Habitat evaluations indicate poor in-stream habitat for
parameters that correlate to TSS such as embeddedness, epifaunal substrate (structures on the streambed
that provide surfaces on which animals can live) which is frequently choked by sediment, lack of bank
vegetation and sedimentation across the watershed. External sources of sediment include sources such as
erosion from construction sites, streets, driveways and unpaved roads, as well as lawns.

4.2.3.4.3 Turbidity

Based on the sampling results, turbidity moderately exceeds the benchmark at several monitoring locations
along the main stem and in the middle of the watershed. Generally, increased flow correlates with the
turbidity found in the stream. Similar to TSS, sources of sediment and particulates may come from external
or internal loading to the stream systems.
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4.2.3.4.4 TN Sources

Concentrations of TN observed in the watershed were frequently above the non-regulatory water quality
benchmark, with no correlation to stream flow. There are a variety of ways nitrogen can enter the waterways
in Middle Fork Beargrass Creek. High nitrogen concentrations are commonly related to sewage-related
sources, such as improperly maintained or failing septic systems, combined sewer overflows, sanitary
sewer overflows, inflow and/or infiltration of the sewer system, and illicit connections to the sewer system.
Nitrogen may also be related to the application, or over-application, of residential and commercial fertilizers.
Finally, wash-off of vehicular emissions and atmospheric deposition are also sources of nitrogen in the
watershed.

4.2.3.4.5 Conductivity

Sampling for specific conductance resulted in non-regulatory benchmark exceedances across the
watershed and does not correlate to changes in stream flow. Increases in conductivity can be caused by
natural geology as well as point sources such as septic systems and roadway treatments. Groundwater
that is ionized from the dissolved minerals of naturally occurring geology and clay soils may contribute to
higher values. Additionally, failing septic and sanitary sewer systems, and other causes, are potential
sources.

4.2.3.5 Additional Phase | Results

A major contributor to water quality throughout the Middle Fork Beargrass Creek watershed is linked to litter
and trash. Litter and improperly managed trash can find its way into creeks and streams in the area and
impact water quality and the overall health of the ecosystem. Stream cleanups were conducted as part of
the outreach component of this watershed-based plan, and through visual observations—both during these
events and regular sampling—trash and debris were often seen along the banks and in the creek.

Trash itself is relatively inert; however, it is a mode of transportation for other nonpoint source pollutants
outlined in this plan. In some cases, plastic and other chemicals from trash can leech into the water, which
impacts multiple water quality parameters, such as pH, dissolved oxygen and temperature when large
quantities of trash are present. These impacts can harm aquatic life and the aquatic ecosystem. In addition
to the chemical and biological impacts, trash also takes away from the aesthetic value of the watershed
(EPA, 2021).

One way to address trash pollution in the watershed is through source identification and control. The EPA
has a Waste Management Hierarchy that ranks waste management strategies based on their effectiveness.
The most effective strategy is source reduction and reuse. Source reduction refers to reducing waste at the
source which therefore reduces the amount of materials that enter the lifecycle of garbage. Reduction can
help to save natural resources, conserve energy, reduce pollution, reduce the toxicity of waste and save
money for consumers and businesses. Other strategies ranked from most to least effective on the hierarchy
are recycling/composting, energy recovery, and treatment and disposal. More information on these
strategies can be found at: https://www.epa.gov/smm/sustainable-materials-management-non-hazardous-
materials-and-waste-management-hierarchy

Trash and debris can also be addressed by multiple BMPs that are detailed in Chapters 5 and 6. These
BMPs and other efforts, such as source control and relating public behavior to trash in the watershed, can
be a part of Phase Il monitoring and analysis.
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Figure 4.43 Site 3: Brown Park Debris Jam Collecting Trash

4.3 PHASE | - PRIORITIZATION

As recommended in the Guidebook, three subwatersheds will be prioritized for additional monitoring and
BMP implementation to better determine pollutant sources and to assist in targeting future efforts in the
watershed. Due to the unique and diverse nature of a watershed, subwatersheds can be a useful way to
have a more focused look at solutions and consider other factors, such as land use, stakeholder
cooperation and even political will. Middle Fork Beargrass Creek was divided into subwatersheds based on
the sampling locations that were monitored in Phase I. The sampling sites were selected based on their
location in the watershed, safety factors and ease of access. The Guidebook recommends the prioritization
for up to three subwatersheds for future monitoring and analysis. There are a number of factors that were
considered in the prioritization process, including: results of the analytical data prioritization, the regulatory
status of Middle Fork Beargrass Creek and the feasibility factors discussed in the following sections. Per
the Watershed Planning Guidebook, the feasibility factors are intended to determine whether the initial
priorities for implementation can be accomplished.

4.3.1 Organizing Analytical Data

The monitoring data results for this study were used to compare parameter concentrations to the
established regulatory criteria and non-regulatory benchmarks. The monitoring data results were also used
to determine which subwatersheds require the most change to bring concentrations for each parameter
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within an acceptable range. The subwatersheds were ranked by parameter from greatest number of
exceedances to the lowest number of exceedances for each parameter to determine the areas in greatest
need of restoration. To determine which subwatersheds contribute the most pollution (by weight) within the
Middle Fork Beargrass Creek watershed, the subwatersheds were also ranked from greatest to lowest load
reduction needed. For DO and conductivity, the ranks for percent exceedances were used. For E. coli, TSS,
turbidity and TN, the two ranks (one for exceedances and one for loads) were summed for a joint rank and
then compiled into a final rank as shown in Table 4.18 Subwatersheds Ranked on Analytical Results.

Location

Lexington Road
Old Cannons Lane
Browns Lane
Weicher Creek (DOW)
Weicher Creek (MSD)
Sinking Fork

Steeplecrest Circle

Old Whipps Mill Road

Forest Bridge Road

Foxboro Road

4.3.2

Turbidity

Table 4.18 Subwatersheds Ranked on Analytical Results

Conductivity

4
Meets Criteria Meets Criteria 6
Not Sampled | Meets Criteria | Not Sampled | Meets Criteria 7
Meets Criteria 2 6 Meets Criteria 10
Not Sampled | Meets Criteria | Not Sampled | Meets Criteria 9
2 3 7 Meets Criteria 3
3 Meets Criteria 1 Meets Criteria 5
4 Meets Criteria 4 Meets Criteria 2

Not Sampled | Meets Criteria | Not Sampled | Meets Criteria _I
Meets Criteria | Meets Criteria 5 Meets Criteria 8

Regulatory Status of Waterways

The Kentucky Watershed Planning Guidebook recommends considering the regulatory status of the
watersheds when ranking the subwatersheds. The most recent Integrated Report to Congress on the
Condition of Water Resources in Kentucky, with data from 2016, was published in 2018 (DOW, 2018). The
current regulatory status for waterbodies in the Middle Fork Beargrass Creek watershed is shown on Table
4.19 Regulatory Status of Middle Fork Beargrass Creek Waterbodies.

January 2022
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Table 4.19 Regulatory Status of Middle Fork Beargrass Creek Waterbodies

Waterbody

Middle Fork
Beargrass
Creek River
Mile 0.0 to 2.0

Middle Fork
Beargrass
Creek River
Mile 2.0 to 2.9

Middle Fork
Beargrass
Creek River
Mile 2.9 to 15.3

Notes:

Primary Assessment
WAH Contact Sty (60 Causes Sources (3)
Habitat
assessment,
fecal 09llf0rm, Channelization,
nutrient/ .
.. sanitary sewer
eutrophication
biological overflows
5-NS 4A-NS 5 2i0lo9 (collection
indicators, ;
. system failure),
organic
. urban runoff/
enrichment
storm sewers
(sewage)
biological
indicators
Sanitary sewer
overflows
(collection
2-FS 4A-NS 4A (2) Fecal coliform | system failure),
urban
runoff/storm
sewers
lllegal dumps
or other
inappropriate
waste disposal,
sanitary sewer
2-FS 4A-NS 4A (2) Fecal coliform overflows
(collection
system failure),
urban
runoff/storm
sewers

1. Assessments were not performed for secondary contact and fish consumption.
Stream segment in Assessment Category 4A because Total Maximum Daily Load for Fecal Coliform:
Six Stream Segments within the Beargrass Creek watershed, Jefferson County, Kentucky, was
approved in 2011.
3. Channelization, urban runoff/storm sewers and illegal dumps or other inappropriate waste disposal

are classified as nonpoint sources of pollution per DOW, 2019.
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4.3.3 Feasibility Factors

In addition to considering the analytical data and the regulatory status of the subwatersheds, the Watershed
Planning Guidebook provides several feasibility factors to consider when selecting the subwatersheds for
further monitoring and project implementation. During the development of this watershed plan, feasibility
factors were assessed from both qualitative and quantitative perspectives. To address nonpoint source
pollution control, this section outlines the prioritization process for ranking subwatersheds to inform potential
monitoring locations and the types and locations of BMPs that could be used to protect and restore the
waterways. The data selected for the feasibility analysis also provide information to assist with the
characterization and prioritization for BMPs. The feasibility factors include monitoring considerations,
stakeholder cooperation, areas of local concern, watershed management activities, BMP opportunities and
subwatershed prioritization. For the purpose of this watershed-based plan, subwatersheds are defined as
the areas draining to a sampling point that do not overlap one another. The subwatersheds are identified
in Figure 4.44.

Figure 4.44 Middle Fork Beargrass Creek Watershed Subwatersheds

To impartially discern which subwatersheds would be most appropriate for prioritization, feasibility factors
were interpreted into measurable metrics, described in the following sections and on Table 4.20
Subwatersheds Ranked on Feasibility Factors.

4.3.3.1 Monitoring Considerations

For Phase | of this project, monitoring sites were selected at the bottom of each subwatershed with the goal
of being evenly distributed throughout the watershed. Site accessibility and safety were also considered in
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identifying the monitoring locations. Additional monitoring will be conducted during Phase Il of the project.
The additional monitoring will continue to support BMP siting and pre- and post-BMP monitoring. The
number of monitoring stations in the watershed, including MSD’s LTMN sites, Salt River Watershed Watch
(SRWW) sites, and USACE Three Forks stream walk sites were considered. Monitoring locations are
depicted in Appendix 2.1. Monitoring data inform the selection of BMPs and evaluate their effectiveness.
Subwatersheds that could benefit from more monitoring, or had a lower number of monitoring locations,
were ranked higher for prioritization consideration because more data are needed to characterize the
subwatershed. For example, Lexington Road had the most monitoring locations in the watershed between
the LTMN sites (which for purposes of this analysis included 319(h) monitoring), Three Forks stream walks
and SRWW locations; therefore, it was ranked lowest in the watershed due to the number of monitoring
stations and availability of data.

4.3.3.2 Stakeholder Cooperation

Support from local stakeholders and the community is crucial to the implementation and success of this
watershed plan. Measuring stakeholder cooperation by a subwatershed area was performed by gathering
data from the crowd-sourced BMP Web Application. The BMP Web Application, available to stakeholders
in June 2021, allowed users to suggest and vote on BMPs located in the watershed. This information was
parsed by subwatershed to estimate the interest of the stakeholders by subwatershed. In areas where
numerous BMPs were suggested and stakeholder interest was high (based on number of votes), the
subwatershed was assumed to have a high likelihood of stakeholder cooperation. Examples of the
proposed BMP sites and stakeholder project online maps are provided in Figure 4.45 and Figure 4.46,
respectively.
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Figure 4.45 Middle Fork Beargrass Creek Online Map Proposed BMP Sites

Figure 4.46 Middle Fork Beargrass Creek Online Map Proposed Stakeholder Projects

4.3.3.3 Areas of Local Concern

Areas of local concern in the watershed were feasibility factors used to consider specific areas that could
be targeted for additional BMPs and outreach. The overall health of the system and being able to interact
with the water are considered important throughout the watershed; therefore, for measurable areas of local
concern, an analysis of impervious area was completed to indicate the watershed health as well as measure
the ability for retrofits. Additionally, given the bacteria concentrations identified in the watershed, the number
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of septic systems located in each subwatershed were also considered. Areas where greater numbers of
septic systems exist may be addressed through outreach, maintenance or sewer-connection. Site 9, at
Forest Bridge Road was identified as an area of high priority in regard to septic systems.

4.3.3.4 Watershed Management Activities

There are currently two other ongoing initiatives in the watershed that may assist with addressing
impairments —projects driven by the Consent Decree and IOAP and projects driven by the USACE Three
Forks Study. Subwatersheds with future projects through these initiatives were ranked lower for
prioritization purposes for this plan, because the impairments may be addressed through the projects
identified in the IOAP and through the USACE Three Forks Study. Sites closer to the headwaters were
generally ranked higher for prioritization for consideration of 319(h) funding.

4.3.3.5 Additional Feasibility Factors

Additional feasibility factors that were considered included those most likely to make BMP implementation
a reality. For example, miles of stream in each subwatershed were measured to determine which
subwatersheds had the most potential streams for possible restoration. The riparian buffers of the streams
were also reviewed by GIS to determine the impervious area in the riparian buffer, which would indicate a
potential for future restoration. Public parks were also included into the prioritization rankings to determine
the amount of land available for outreach potential and accessible BMP retrofits. Finally, existing detention
basins, constructed prior to 2015, were assessed, as these BMPs were the most likely candidates for
potential water quality retrofits.

The results of the feasibility factors analysis provided the following rankings in Table 4.20 Subwatersheds
Ranked on Feasibility Factors.
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Table 4.20 Subwatersheds Ranked on Feasibility Factors

Monitoring Stakeholder Areas of Local Watershed Management

: : ; o BMP rtuniti
Considerations | Cooperation Concern Activities Opportunities

Total
Monitoring
Stations

Proposed Three Existing Total Impervious
BMP from Impervious  Septic IOAP Water : Public P : Detention = Subwatershed
: . Miles of Areain : .
Stakeholders Area Systems Projects Quality Parks Basins Priority
Study Stream Buffer
(Votes) BMPs

Site ID Location

‘ Lexington Road

‘ Old Cannons Lane

‘ Browns Lane

‘ Weicher Creek (DOW)

‘ Weicher Creek (MSD)

‘ Sinking Fork

‘ Steeplecrest Circle

‘ Old Whipps Mill Road

Forest Bridge Road

10 Foxboro Road

147
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



4.3.4 Compiled Prioritization Results

The final prioritization of the subwatersheds for BMP implementation and additional monitoring considers
the feasibility factors discussed above, as well as the analytical results. This is done to combine the greatest
need in the subwatersheds from a water quality standpoint (determined from the analytical results) with the
ability to implement BMPs and monitoring. The rankings of the feasibility factors, regulatory status of the
waterway and analytical results are shown in Table 4.21 Compiled Prioritization Results based on Analytical
Results and Feasibility Factors. These results were combined, averaged and then ranked to estimate the
prioritization of each subwatershed.

Based on the data, future monitoring and BMP implementation in the following subwatersheds will have the
greatest potential impact on Middle Fork Beargrass Creek’s water quality: Sinking Fork, Steeplecrest Circle
and Lexington Road. Although Lexington Road is a priority sampling location, further monitoring and BMP
implementation will occur upstream in the watershed. By focusing higher in the watershed, the strategy is
to target economically feasible projects and implement BMPs that will provide benefits to the downstream
waters by addressing them at or nearer the source. As improvements are made upstream, water quality
data and BMP data will continue to be analyzed regarding potential impacts lower in the watershed and to
assess the feasibility of projects in the highly urbanized areas.

The areas identified as “protect” in the table below are the areas in the watershed where efforts should be
made to maintain the water quality. The other subwatersheds are identified as potential restoration areas
where there is the potential for BMPs to be implemented to restore water quality.

Table 4.21 Compiled Prioritization Results based on Analytical Results and Feasibility
Factors

Regulatory

Location ASZIS)S; tcsal Status of Flizscltt())lrlgy Average Score Izg]nall
Waterway
Lexington Road
Old Cannons Lane
Browns Lane Protect (9)
Weicher Creek
(DOW) . t 10 7
i o impac
Wenzll;\/lesr DC)reek betwgen 9 95 10
Sinking Fork watersheds 3 25 2
Steeplecrest Circle _I 2
Old Whipps Mill Road 5 5.5 4
Forest Bridge Road 6 6.5 8
Foxboro Road Protect (8) 4 6 7

4.3.5 Additional Feasibility Factors Consideration

In addition to the quantitative analysis of the feasibility factors discussed above, additional explanation from
a qualitative perspective regarding watershed specifics is provided for regulatory matters, stakeholder
cooperation, political will and available funding that may impact future monitoring, selection and siting of
BMPs.
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4.3.5.1 Regulatory Matters

There are two regulatory considerations that factor into improving the water quality in the Middle Fork
Beargrass Creek watershed: the Consent Decree and the MS4 permit. MSD entered into a consent decree
with the EPA in 2005 to manage Combined Sewer Overflows (CSO) and Sanitary Sewer Overflows (SSO)
in the service area, including the Middle Fork Beargrass Creek watershed. Through the MS4 permit, MSD
and its co-permittees perform activities to educate the public regarding best practices to improve water
quality and implement other practices including structural BMPs to reduce pollutants entering local
waterways.

MSD published a modification to the Integrated Overflow Abatement Plan (IOAP) in April 2021, which
included a request for an extension of time to implement the remaining projects. The remaining projects will
help reduce the wet weather overflows, which will improve bacteria loadings to the watershed. One of these
projects, which is currently in the final stages of construction, is the Waterway Protection Tunnel. This
innovative project provides a way to store some of the overflow of rainwater and wastewater underground
until it can be pumped to a wastewater treatment facility. This is one of the components of MSD’s $1.15
billion Consent Decree that will reduce sewer overflows. The IOAP outlined specific projects, budgets and
schedules to improve infrastructure to address long-term maintenance and capital needs. This kind of
strategic planning and investment is important for achieving MSD’s mission to provide quality wastewater,
stormwater and flood protection services to protect public health and safety through sustainable solutions,
fiscal stewardship and strategic partnerships.

MSD, the Cities of Anchorage, Jeffersontown, and St. Matthews, and Louisville Metro Government are MS4
co-permittees and jointly implement the Stormwater Quality Management Plan (SWQMP) within the Middle
Fork Beargrass Creek watershed. The permit and the SWQMP require the co-permittees to implement
specific activities to improve water quality, including illicit discharge detection and elimination, erosion
prevention and sediment control, and post-construction practices to treat stormwater before leaving a site.
Specifically in the Middle Fork Beargrass Creek watershed, the City of St. Matthews has led the design of
stream restoration projects in Brown Park, Community Park and Arthur K. Draut Park.

Louisville Metro regulates land uses and development patterns. Louisville Metro ordinances, land
development code and long range planning documents define the requirements for development. MSD is
responsible for the drainage, sewer and stormwater requirements for development of private and public
infrastructure. Additional requirements for the smaller cities are also a regulatory component for
development.

4.3.5.2 Stakeholder Cooperation

Robust partnerships exist in the Middle Fork Beargrass Creek watershed that provide the support to
encourage engagement in watershed activities, to continue education and outreach efforts to the public,
and to support the implementation of structural and nonstructural BMPs. There are proven relationships
between the MS4 co-permittees working together to successfully implement the MS4 program. MS4 permit
implementation requires the co-permittees to meet regularly to discuss programmatic activities, issues,
lessons learned and successes.

In addition to the municipal coordination, there are also several non-profit organizations actively engaged
in the watershed, including the Beargrass Creek Alliance, Kentucky Waterways Alliance and Salt River
Watershed Watch. Long-term ongoing support and engagement has been received from Louisville Metro
Council Districts 8 and 9 who have shown interest in improving the water quality and environment within
the Beargrass Creek Watershed.
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It is anticipated that these partnerships will continue into the future and will support the successful
implementation of this watershed plan.

4.3.5.3 Political Will

There are three factors that may impact plan implementation in regard to political will: increased acceptance
of BMPs, property acquisitions and continued communications with elected officials. Increased acceptance
of structural and nonstructural BMPs by the public will support plan implementation. Education and outreach
should continue to share the benefits of water quality and stream health and the practices that are required
to support watershed protection and improvement. Continued education and outreach regarding the value
of native plantings, the benefits of riparian buffers and the role that green infrastructure can serve with
improving water quality are important activities to continue during the implementation of this plan to
encourage public acceptance of these practices. The MS4 permittees will continue to reinforce the actions
that the public can take to improve water quality. It is anticipated that the nonprofit partners will continue to
implement BMPs.

Property acquisitions may impact the implementation of structural BMPs. A desktop analysis was performed
to identify publicly owned land and large tracts of land for potential structural BMPs to streamline the
process of locating and implementing structural BMPs to improve water quality. Outreach to property
owners will be conducted to determine whether these locations are viable options for structural water quality
BMPs.

The Middle Fork Beargrass Creek watershed covers several Louisville Metro council districts, co-permittees
and other small municipalities. Ongoing communications will continue with local officials to identify projects
and funding sources.

4.3.5.4 Available Funding

Louisville Metro and other municipalities in Jefferson County are like many communities across the United
States working to leverage limited budgets to maintain and upgrade infrastructure. Successful partnerships
are an important factor to identifying local, state and federal grant funding sources, as well as private funding
sources. MSD and project partners will continue to work with other partners to identify funding sources and
leverage resources to implement projects that protect and improve water quality.

4.3.6 Summary of Prioritization Results

There are a number of factors that were considered in the prioritization process, including: results of the
analytical data prioritization, the regulatory status of Middle Fork Beargrass Creek and the feasibility factors.
Per the Guidebook, the feasibility factors are intended to determine whether the initial priorities for
implementation can be accomplished. The compiled prioritization results based on analytical results and
feasibility factors indicate that Sinking Fork, Steeplecrest and Lexington Road are priority subwatersheds
in the Middle Fork Beargrass Creek watershed. These results are iterative and are intended to serve as a
road map for future decision-making for future monitoring, including Phase Il analysis and BMPs.
Furthermore, the data supporting the prioritization results, including the riparian buffer data, septic system
locations and others can be used to inform the selection and locations of BMPs. The prioritization is
intended to be an iterative process by incorporating and updating data as they are analyzed. In addition to
the quantitative factors, the story of the watershed’s qualitative factors will also continue to impact future
decision-making in the Middle Fork Beargrass Creek.
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4.4 PHASE Il - ANALYSIS

For the first phase of this project, monitoring locations were selected where easily accessible and in such
a way that the variability of watershed characteristics was captured, while considering feasibility and safety.
Other considerations include intrinsic knowledge such as the Whipps Mill Dam, understanding flow and
other factors affecting sampling results that result in adjusting a few monitoring locations. Additionally, while
a select number of sites were visually inspected during the first phase, the Three Forks study provided
supplemental riverine and riparian habitat visual observations at many locations throughout the watershed.
The number of monitoring stations in the watershed, including MSD’s LTMN sites, Salt River Watershed
Watch sites and Three Forks stream walk sites were considered. The watershed was subdivided into
smaller catchments to focus BMP selection. Subwatersheds that could benefit from additional monitoring,
or had a lower number of monitoring locations, were ranked higher for prioritization consideration.

As discussed in the Guidebook, a Phase Il analysis is necessary to further understand the prioritized
subwatersheds from the Phase | analysis. The watershed monitoring conducted in the Middle Fork
Beargrass Creek revealed that BMPs implemented across the watershed would improve water quality,
specifically those treating bacteria, but future analysis to target the prioritized watersheds would also be
beneficial.

Additional future analysis of the selected prioritized watersheds will likely focus on E.coli, TN and TSS, with
expanded data collection to include biological and habitat data that will be useful in understanding the full
extent of impairment in these watersheds. Monitoring, to include wet and dry weather events, would be
conducted to understand the contributions in the watershed during low and high flow conditions. The
USACE-MSD Three Forks of Beargrass Ecosystem Restoration Feasibility Study is also occurring in the
watershed. The results of this study will be incorporated into the Phase Il analysis.

Further analysis may also include the Bank Assessment for Nonpoint Source Consequences of Sediment
(BANCS) model to assess stream bank erosion and identify potential areas for mitigation. Based on
observations during the stream walks, bank stability and in-stream erosion may be higher than what the
TSS and turbidity results indicate. As such, there is a need to better understand what is happening within
the banks of the creek to further identify appropriate BMPs. Monitoring proposed for the second phase
should consider activities that evaluate geomorphological conditions in stream.

The BANCS model quantifies stream bank erosion potential based on a series of field measurements, and
there are two components to this model: Bank Erosion Hazard Index (BEHI) and Near-Bank Stress (NBS).
Measurements collected using the BEHI include rooting depth, rooting density, bank angle, bank materials
and surface protection. Thalweg, toe depth and bank slope contribute to a sum of indices which indicates
the level of near bank shear stress being imparted on the study bank. NBS ratings range from low to
extreme. By utilizing the BANCS model, it is possible to estimate the erosion potential, which can then be
used to quantify nutrient and sediment reductions associated with incorporating stream restoration activities
such as native planting buffers, establishing floodplain connectivity and revegetating/reshaping bank
slopes. These assessment tools also provide data and observations that support BMPs selection, which
can be targeted in specific locations where bank erosion is the highest and the greatest sediment reduction
can be achieved in the watershed.
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CHAPTER 5. FINDING SOLUTIONS
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5.0 FINDING SOLUTIONS

51 OVERVIEW OF BMPS

One of the goals of the Middle Fork Beargrass Creek Watershed Plan is to protect and restore water quality
through nonpoint source control throughout the watershed. Management of the nonpoint source pollutants,
such as bacteria, sediment and nutrients through structural and nonstructural Best Management Practices
(BMPs), creates opportunities for government agencies, schools, business owners, subject matter experts
and citizens to work together to achieve the goals set for reducing nonpoint source pollutants and improving
water quality. There are many management approaches available to address the water quality problems
identified in the Middle Fork Beargrass Creek watershed. This watershed plan is designed to create a road
map for watershed partners to select appropriate actions that can be used to address the pollutant sources
identified in the watershed. BMPs are an important tool in watershed planning because they identify actions,
guidelines and practices that are intended to protect good water quality and improve poor water quality.
BMP development and management are the means that watershed planners can use to promote water
quality improvements, allowing for an iterative process of continued data collection, planning, project
implementation and monitoring.

5.1.1 Structural and Nonstructural BMPs

BMPs are not only built structures, such as rain gardens and detention ponds, but also include other
practices and efforts that are not always seen; these are often referred to as nonstructural BMPs.
Nonstructural BMPs are practices that usually involve changes in activities or behavior among people in
the watershed. Examples include street sweeping programs, ordinances, education, public input, and
engagement and outreach campaigns. BMPs that require construction, installation and maintenance are
known as structural BMPs. Both practices are more effective when used together, and both will be utilized
in the Middle Fork Beargrass Creek watershed to restore and protect water quality (KWA & DOW, 2010).

5.1.2 Water Quantity and Quality BMPs

As demonstrated from the history of this watershed in Chapter 2 and the pollutant analysis in Chapter 4,
the Middle Fork Beargrass Creek is an urbanized watershed with impacts caused by stormwater, including
increased runoff. A very high percentage of this watershed is covered by impervious surfaces (asphalt,
cement, rooftops, etc.). Large stream flow fluctuations during storm events result in impacts on the
biological communities and their habitat in the streams. Fast-moving stormwater can scour the stream
banks, causing erosion, sedimentation and siltation, resulting in the decline of both water quality and habitat
quality. Impacts from extreme weather events can affect water quality through localized flooding and
pollutants introduced during flooding. BMPs that manage stormwater runoff by addressing volume, peak
discharge and water quality are identified as suitable BMPs for this watershed. By selecting BMPs that
address volume and peak discharge, the stormwater flow and associated channel erosion are mitigated.
Water quality is inherently improved through volume reduction when filtering, and biological and chemical
processes occur. The EPA defined three scale-based and type-based BMPs: (EPA, 2018)

e Point BMPs: practices that capture upstream drainage at a specific location and may use a
combination of detention, infiltration, evaporation, settling and transformation to manage flow and
remove pollutants.

e Linear BMPs: Narrow linear shapes adjacent to stream channels that provide filtration of runoff,
nutrient uptake and ancillary benefits of stream shading, wildlife habitat and aesthetic value.
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e Area BMPs: Land-based management practices that affect impervious area, land cover and

pollutant input.

5.1.3 BMP Options for Specific Land Uses

Nonpoint source pollution comes from a variety
of widespread sources and land uses and is a
result of the runoff from the land. Depending on
the source of the pollution, the practice to control
the pollution can vary. For instance, agricultural
BMPs such as conservation coverage and
livestock exclusions are excellent BMPs in
agricultural regions. The Middle Fork Beargrass
Creek watershed is predominantly urban, and it
is suspected that the sources of pollutants are
mainly generated by applied chemicals,
processes and land use practices associated
with an urban environment. Therefore, the BMPs
for this watershed are focused on those that can
be designed, implemented and maintained in an
urban environment, rather than an agricultural or
forested environment.

Urban BMPs can be a key method for identifying and Figure 5.1 Rain Garden at the Northeast
managing urban sources of pollutants such as

nonpoint source pollution in stormwater runoff and

Regional Library

pollution caused by urban development. Often pollutants from urban environments are intensified due to
the amount of pollutants in stormwater runoff as well as the volume and rate of runoff from impervious
surfaces. Areas with increased amounts of impervious surfaces can cause changes to water quality as well
as hydrology that result in habitat modification and loss, increased flooding, and increased sedimentation
and erosion such as that seen in the Middle Fork Beargrass Creek. This is the reason many urban BMPs
control the quality and quantity of stormwater runoff, such as those suggested in the Watershed Planning
Guidebook for Kentucky Communities, 1%t Edition (KWA & DOW, 2010), shown in Table 5.1 Watershed

Planning Guidebook BMPs.
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Table 5.1 Watershed Planning Guidebook BMPs

Structural Practices

e Rain gardens

e Constructed wetlands
e Green wet basins

e Green dry basins

e Green roofs

e Permeable pavers

e Porous asphalt

e Tree boxes

o Rainwater harvesting
e Vegetated buffers

e Underground storage
e Catch basin inserts

e Proprietary water quality units
e Infiltration trenches

e Riparian buffers

e Sediment basins

Nonstructural Practices

Planning for reduction of impervious surfaces
Education materials

Erosion prevention and sediment control
Fertilizer management

Nutrient management plans

Pesticide management

Ordinances

Pet waste programs

Pollution prevention plans

Setbacks

Storm drain stenciling

Workshops on proper installation of structural
practices

Conservation zoning — overlay districts
Special districts and conservation subdivisions
Preservation of open space

Development of greenways in critical areas

January 2022
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5.2 BMPS AND POLLUTANT SOURCES

A variety of BMPs are available to address water quality issues identified in a watershed. These include
structural and nonstructural BMPs. This section provides an overview of the pollutants that exceeded
benchmarks within this study, as well as potential BMPs that can be implemented to reduce these
pollutants.

5.2.1 Pollutants

Possible BMPs that address the pollutants listed below are
detailed in Section 5.2.2 and summarized in Table 5.2 BMPs and
the Specific Pollutants They Address.

5.2.1.1 Bacteria

Significant reductions of E. coli are necessary to meet the
regulatory benchmarks for instantaneous concentrations and for
recreation standards, with load reductions ranging from 72% to
98%. Concentrations were notably high during wet weather
events, indicating potential runoff from sources such as pet
waste, wildlife and human sources. Addressing bacteria as a
pollutant is a challenge for communities across the United
States.

5.2.1.2 Sediment

The visual assessment of instream conditions revealed that

banks are eroded, and there are indications of highly mobile soils

within the system. These observations support that sediment is Figure 5.2 Floatables in Middle

a current and ongoing nonpoint source pollution within the Fork Beargrass Creek at
watershed. Monitoring of total suspended solids and turbidity Cherokee Park

shows that concentrations captured during sampling events

were generally below the benchmarks due to grab sample methods. It is anticipated that during high flow
events, which were not captured during sampling, sediment and turbidity may be above benchmark
concentrations. This higher sediment concentration would correlate to the visual assessments (highly
eroded banks and indications of mobile soils in the system).

5.2.1.3 Nutrients

Total nitrogen was the only nutrient that exceeded its benchmark at all monitoring sites. There are many
possible sources of total nitrogen that could be contributing to the high concentrations, such as failing septic
systems, particulate matter from organic materials and overuse of fertilizers. Nitrogen as a pollutant can
often be addressed through nonstructural BMPs.

5.2.1.4 Specific Conductance

Measurements of specific conductance exceeded the benchmark developed from ecoregion data. High
specific conductance could be caused by natural sources, such as existing geology. Anthropogenic sources
may include deicing materials, failing sewage systems or swimming pool discharges. Anthropogenic
sources of specific conductance can often be addressed through nonstructural BMPs.
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522 BMPs

This section summarizes BMP options to address nonpoint source pollution in an urban environment,
including but not limited to, bacteria, sediment, nutrients and specific conductance.

5.2.2.1 Wildlife Bacteria Reduction

Improved watershed conditions are important to support a healthy habitat for wildlife in the watershed;
however, while wildlife are a part of the landscape in the Middle Fork watershed, their waste has an impact
on water quality. Control measures to reduce wildlife bacteria sources include installation of anti-roosting
nets and spikes under structures, vegetation management approaches that deter geese from waterbodies,
removing trash, reducing palatable plant species, and using beaver and muskrat controls near the drainage
system.

5.2.2.2 Sanitary Sewer and Infiltration & Inflow Issues

There are many corrective measures currently undertaken by MSD in the Middle Fork Beargrass Creek to
limit bacteria inputs from sewage, and consequently nitrogen, from entering the environment. Practices
include preventive maintenance; source control (including enforcement) for illicit discharges and illegal
dumping of grease; integrated root control;

periodic televising to monitor line condition;

point repairs for sags, offsets, protruding

laterals, etc.; and rehabilitation or replacement

of end-of-life sewers. MSD is implementing

these measures to reduce impacts from

bacteria and nitrogen; however, with aging

infrastructure, there is a backlog, but are

scheduled to be completed by 2035. To learn

more about these measures currently being

undertaken by MSD, see

https://www.msdprojectwin.org/

5.2.2.3 Stormwater Controls

Runoff from impervious surfaces after
precipitation events such as rainfall and snow
melt can mobilize pollutants such as sediment
and introduce them to local waterways.
Impervious surfaces can also cause an
increase in the velocity of water entering creeks and streams, which can cause an increase of in-stream
erosion. Stormwater BMPs improve water quality by treating stormwater before it enters into streams by
capturing, filtering and/or infiltrating stormwater.

Figure 5.3 Tree Boxes Along Story Avenue

There are many types of stormwater BMPs that can be used to address concerns in the watershed. Chapter
18 of the MSD Green Design Manual defines the acceptable stormwater controls for Louisville Metro; this
document can be found on MSD’s website at: https://louisvillemsd.org/Green.

There are also stormwater controls that can filter or process nitrogen to prevent it from running off into local
waterways. These stormwater controls focus on filtration-focused BMPs that provide denitrification benefits,
such as constructed wetlands, bioretention, bioswales, etc.

157
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



5.2.2.4 Street Sweeping and Catch Basin Clean Out

Street sweeping is a BMP that can be used to reduce the sediment, specific conductance and nutrients that
build on impervious surfaces by capturing the materials before they enter surface waters. Sediment from
roadways can also be captured from catch basins and inlets during clean-out operations. Maintenance of
catch basins and stormwater inlets on a regular basis will remove pollutants and reduce high pollutant
concentrations during storm events. For both street sweeping and catch basin clean-outs, studies have
indicated that the more frequently cleaning occurs, the better the pollutant removal efficiency.

5.2.2.5 Stream Restoration

Land use and environmental changes caused by urban activities
have constrained, reduced and deteriorated the quality and
quantity of natural stream, wetland and riparian ecosystems that
provide function and habitat for aquatic plant and animal life. Over
the past 100 years, some of Louisville’s streams and wetlands
have been converted from their natural meandering patterns,
native wetlands and bottomland hardwood forests to piped
underground networks and defined channels with residential and
commercial land usage along Middle Fork Beargrass Creek.
These modifications are a byproduct of development.
Urbanization can cause an increase in impervious areas, stream
velocities and discharge, as well as a reduction in pollutant
filtration and storage. With the understanding of historic natural
channels and consideration for urban community needs, the
application of current stream restoration approaches can be
applied to achieve improved water quality in urban watersheds.

Figure 5.4 Catch Basin Insert
Removes Debris Underneath
an Inlet

Stream restoration is based on natural
stream channel design techniques that
incorporate  low-impact implementation
methodologies and utilize native materials
such as tree roots, trunks, limbs, rocks and
plants to establish in-stream and wetland
complexes that provide aquatic and
terrestrial habitat and native riparian
diversity. In addition, they improve stream
functions such as sediment transport and
management of in-stream stress along
stream banks. These practices modify
appropriate features such as bank slope,
bed slope, in-stream habitat and cross-
Figure 55 Native P|antS in a Constructed Wetland sectional geometry’ such that during h|gh

improve water quality flows, streams have sufficient access to
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dissipate energy out into the floodplain or into stormwater detention/wetland complexes. These structural
BMP designs and practices can help manage smaller storm events that lead to reduced sedimentation and
mobilization of soils.

5.2.2.6 Riparian Buffers

Riparian buffers can aid in the reduction of energy caused by surface water through the stabilization of
erodible stream banks, capturing and filtering sediment and other pollutants, such as nutrients, before
entering waterways, and helping to preserve or improve aquatic habitat. Riparian buffers absorb high
velocity stream flows, resulting in reduced flooding and regulating the water temperature in streams. The
connectivity of corridors can be established through improved riparian buffers, which increases plant and
animal species richness and diversity. This is especially important in an urban watershed where the
ecological structure has been altered. Additionally, invasive species control in buffer zones can support
mid- and understory diversity, which can lead to a more stable bank condition and provide a secondary
benefit of enhancing wildlife habitat for aquatic organisms (McNeish, 2017).

5.2.2.7 Enhanced Erosion and Sediment Control Measures

Erosion prevention and sediment control (EPSC) practices are required to be implemented during land-
disturbing projects in the watershed with a minimum of 2,000 square feet of disturbance or within 50 feet of
a sensitive feature. Practices must achieve 80% design removal of total suspended solids that are
generated by the site. Ongoing review of EPSC requirements and available technology encourages
improved site capture and removal. Additional measures could include enhanced perimeter controls (e.g.,
compost logs and filtering practices); use of chemical additives in sediment traps and basins to improve
settling, filtration and surface outlets; revision of soil stabilization requirements to less than seven days;
increased requirements for construction phasing typically required for large projects; and enhancement of
internal drainage with passive use of polymers (e.g., floc logs or wattles). Additional education and outreach
opportunities could also be offered to ensure contractors, engineers and developers understand the
importance of EPSC practices.

5.2.2.8 Nutrient Management Programs

Nutrient Management Plans are a programmatic tool used to address the overuse of fertilizers on properties
such as residential lawns, athletic fields and golf courses. Plans are developed for specific sites to estimate
the needs of the site for major plant nutrients, including nitrogen. Plans take into account soil composition,
plant type, karst terrain, areas adjacent to streams, etc.

5.2.2.9 Deicing Controls

Deicing salts are the most common product used to reduce icing conditions on roadways and pedestrian
walkways to allow for winter travel during adverse conditions. While alternatives for deicing salts do exist,
they are not cost-effective or environmentally sound. There are many BMPs focused on improving the
performance of winter maintenance practices to reduce the amount of deicing salts necessary to maintain
winter travel expectations. These practices include outreach to a number of audiences, such as winter
maintenance professionals (plow drivers, mechanics, etc.), business owners, policy makers and the public.
Practices may include such things as education programs to contractors and private property owners,
training for operators, levels of service discussions/expectations with providers, enhanced handling of
salt/brine storage, calibration of equipment, cleaning equipment and containing wastewater, improved
application through weather forecasting and surface temperature information, enhanced equipment and
technology (plows, surface temperature application rates), and pretreatment.
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5.2.2.10 Chlorinated Swimming Pool Controls

Allowing chlorinated swimming pools to discharge prior to dechlorination may cause increased
concentration of chloride into streams and be otherwise harmful to the environment. Therefore, outreach to
pool owners is encouraged to advise and educate owners of proper discharge procedures.

5.2.2.11 BMP Summary Table

Table 5.2 BMPs and the Specific Pollutants They Address provides a summary of BMPs specific to
pollutants that can improve water quality in the Middle Fork Beargrass Creek watershed.

Table 5.2 BMPs and the Specific Pollutants They Address

Pollutant

Specific

Bacteria Sediment Nutrients
Conductance

Structural

Sanitary Sewer and I/l Issues

Stormwater Controls

Stream Restoration

Riparian Buffers

Nonstructural

Wildlife Bacteria Reduction

Street Sweeping

Catch Basin Clean-Out

Nutrient Management
Programs

Deicing Controls

Chlorinated Swimming Pool
Controls

Enhanced Erosion and
Sediment Control Measures
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5.3 SELECTING BMPS FOR THE MIDDLE FORK BEARGRASS CREEK WATERSHED

The structural and nonstructural BMPs identified in this chapter to address nonpoint source pollution in the
Middle Fork Beargrass Creek watershed were considered and discussed during meetings to develop the
BMP table and inform future coordination with stakeholders, which is explained in greater detail in Chapters
6and?7.
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CHAPTER 6. STRATEGY FOR SUCCESS
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6.0 STRATEGY FOR SUCCESS

Establishing change in a watershed like Middle Fork of Beargrass Creek requires focus on both behavior
and culture change from the community as well as the design and installation of structural BMPs to address
nonpoint source pollution. A proven approach for fostering and managing change is by developing a
strategy for success. To develop the Strategy for Success for the Middle Fork Beargrass Creek watershed
Plan, the team started with the two goals that were identified in the grant application. The two goals for this
plan are:

e Goal 1: Improve the water quality in the Middle Fork Beargrass Creek watershed by developing
a DOW- and EPA-approved watershed plan focused on nonpoint source pollution control
measures.

e Goal 2: Create greater opportunity for community members to become involved in watershed
improvement efforts and solutions.

The watershed goals and objectives were used to identify BMPs that will support protecting and restoring
the Middle Fork Beargrass Creek watershed. Most of the BMPs in this plan are new or are in the early
stages of development. The majority of the BMPs are focused on education and outreach, which will support
Goal 2 for the watershed plan. Structural BMPs, which are discussed in more detail in Chapter 5, will
continue to be developed and refined during the implementation of this watershed plan. It is anticipated that
the GIS data supporting the prioritization feasibility factors will also support informing the locations and
types of BMPs. Additional monitoring will include analysis of the macroinvertebrate data, water quality
monitoring, analysis of the data collected during the Three Forks stream walks and geomorphic
assessments to better understand pollutant sources and the locations for structural BMPs during Phase II.

In order to improve the water quality in the Middle Fork Beargrass Creek watershed, the BMP workgroup
focused on water quality parameters and the associated BMPs that are designed to address specific
parameters. To better understand the people who live, work and play in the watershed, a survey was
developed as an added touchpoint for the overall communication plan. The survey was shared through
social media, council member newsletters and emails with the public. The survey included the following
questions:

e If you live in the Middle Fork Beargrass Creek watershed, do you know where the streams are in
your neighborhood?

e What activities do you like to do in the Middle Fork Beargrass Creek watershed?

e Are you interested in participating in education and outreach opportunities related to Middle Fork
Beargrass Creek?

e How would you like to receive education and outreach materials?

The survey was completed by 150 people. Based on the survey, approximately 69.8% of survey participants
enjoy visiting the streams, which provides an opportunity for education. Opportunities for communication
with the public include signage regarding litter abatement, water quality and riparian buffers. Figure 6.1
provides a summary of the parks visited in the Middle Fork Beargrass Creek watershed. A summary of
survey results is located in Chapter 6 of Appendix, 6.1.
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What Parks Do You Visit in the Watershed?
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Figure 6.1 Parks Visited in Middle Fork Beargrass Creek Watershed

6.1 IMPLEMENTING BMPs

Based on the understanding of subwatershed characteristics summarized in Chapter 4, BMPs to address
nonpoint source pollution have been selected and prioritized. To promote the successful identification and
future implementation of BMPs that are known to capture and treat nonpoint source pollutants and address
areas that did not meet the benchmark levels summarized in Chapter 5, several tools were utilized. The
MSD Green Design Manual was utilized as a guidebook for green infrastructure BMPs that have been
successfully implemented in similar urban watersheds within the Louisville area. Additionally, a working
group was developed to review the data, discuss watershed-specific knowledge and bring collective
subject matter expertise together to further develop the BMP plan. The working group consisted of
members with a broad depth of experience with the design, construction, and operation and maintenance
of BMPs and the MS4 programmatic requirements. BMPs for this watershed plan include a variety of
practices, such as education and outreach, regulation and ordinance review, riparian buffer enhancement,
basin retrofits, green infrastructure, stream restoration and further characterization of specific pollution
concerns. These BMPs are specific to watershed impairments identified by the monitoring results. The
BMPs are summarized in Appendix 6.2.

6.1.1 EDUCATIONAL AND OUTREACH BMPS

Educational programs, public input and public engagement in problem-solving and outreach practices are
nonstructural BMPs, and they are crucial for the success of the Middle Fork Beargrass Creek Watershed
Plan. Educational and outreach BMPs encourage changes in behavior that will help achieve the goals of

this watershed plan and will also support the sustainability of this plan. Educational and outreach practices
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can include practices such as multi-media marketing style materials, live public events, field trips, open
houses, giveaways, mascots, media ads, workshops, online and in-person trainings, and certifications, etc.

6.1.1.1 Existing Educational and Outreach BMPs

As described in Chapter 1, a public outreach and involvement plan was developed as part of the grant
application for this project; however, due to COVID-19 related stay-at-home orders and social distancing
requirements, most of the outreach efforts were canceled in 2020. Alternative outreach projects were
conducted, including stream clean-ups and greenway maintenance (including invasive species removal).
The first event took place on November 7, 2020, at five locations in the watershed: Cherokee Park at
Lexington Road, Cherokee Park near Big Rock, Arthur K. Draut Park, A.B. Sawyer Park and Forest Green
Trail. There were a total of 58 volunteers who collected 62 bags of trash along with a shopping cart and
plastic playhouse. The second event took place on May 8, 2021, at two locations: Cherokee Park near Big
Rock and Arthur K. Draut Park. There were 23 volunteers at this event who collected a total of 10 bags of
trash. More information regarding the activities performed are in Chapter 1 Appendix 1.2. These cleanup
events served as a good reminder that a contributor to water quality throughout the Middle Fork Beargrass
Creek watershed can be linked to litter and trash. Litter and improperly managed trash can find its way into
creeks and streams in the area and impact the water quality and the overall health of the ecosystem. These
trash pick-up events are a good way to involve the community in protecting the health of the watershed and
connect them to the streams. Due to the significant involvement of local entities in this watershed, similar
events are proposed to be continued as well as others to promote community awareness focused on
addressing pollutants of concern.

It should be noted that several project partners have ongoing public education and outreach programs.
Partners include USACE, KWA, BCA, SRWW, etc. Summaries of these partners are included in Chapter
1.

6.1.1.1.1 Current MSD Initiatives

MSD is continually striving to enhance public knowledge of the MSD mission and responsibilities through
open, honest communication with our customers and community stakeholders. Many of MSD’s education
and outreach programs are associated with regulatory requirements that include the MS4 program and the
consent decree. MS4 program activities were not included in the scope of the Middle Fork Beargrass Creek
319(h) Watershed-Based Plan, but the MS4 program activities supported the goal of improving water quality
during the implementation of this plan.

6.1.1.1.1.1 MSD MS4 Program

MSD has developed a robust public education and outreach program entitled Public Education, Outreach
and Learning Experiences (PEOPLE) as part of the MS4 program to meet MS4 permit requirements. Staff
at MSD are subject matter experts regarding successful education and outreach efforts and continue to
assess these programs to address pollutants of concern. The intent of these activities is to address
pollutants of concern in Louisville Metro streams. The activities identified in the Stormwater Quality
Management Plan (SWQMP) include but are not limited to: integrating stormwater quality topics into
existing mass media; using social marketing materials with the intent of affecting behavior change;
incorporating key messages into community events; facilitating, supporting and encouraging volunteer
programs; and conducting outreach to elected officials. These programmatic activities do not qualify for
319(h) funding, but still have a positive impact on the watershed.

165
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



6.1.1.1.1.2 Downspout Disconnection

MSD offers an incentivized program to modify and correct improperly installed drainage connections
through the Downspout Disconnection Program. Alternatives can include installation of one or more, or a
combination of the following: rain barrels, piping away from the house, a French drain—or the most popular
alternative, a simple turnout with a splash block.

6.1.1.1.1.3 Rain Garden Handbook

Residential rain gardens provide valuable onsite treatment to improve stormwater quality and limit the
volume of stormwater that enters the sewer system. Installation of rain gardens at private residential
properties continues to be encouraged through educational campaigns, demonstration projects and
incentives to residents. MSD continues to partner with the Kentucky Waterways Alliance Every Drop
Program, which works with homeowners to install rain gardens and other practices in the Beargrass Creek
watershed.

Figure 6.2 MSD Rain Garden Handbook

6.1.1.1.1.4 Fats, Oils and Grease

In an effort to prevent the introduction of fats, oils and grease (FOG) into the MSD sewer collection system
and prevent sewer collection system blockages that may result in sewage overflows to the environment,
MSD has adopted a FOG Management Policy (MSD, undated). In addition to the policy, MSD adopted FOG
Management Guidelines and Design Specifications for Grease Control Equipment (GCE), including grease
traps and interceptors.

The FOG management policy, guidelines and design specifications apply to those facilities that prepare
and/or serve food for commercial consumption, otherwise known as Food Service Establishments (FSE).
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The policy and guidelines require FSEs to control FOG discharges by installing properly sized and
maintained grease traps/interceptors.

6.1.1.2 Additional Proposed Outreach

In addition to continuing the many educational and outreach programs (nonstructural BMPs) that are
currently ongoing in the watershed, others can be introduced to realize further water quality improvements,
such as programs to promote pet waste removal, appropriate nutrient application, septic system operation
and maintenance, Adopt-A-Drain programs, wildlife management and residential watershed stewardship
programs.

6.1.1.2.1 Pet Waste Programs

There are many strategies for pet waste BMPs that may be applicable to the Middle Fork Beargrass Creek
watershed. Research indicates that pet waste programs are cost-effective management practices for
reducing nutrients in runoff, in addition to the bacteria reductions achieved by limiting pet waste in runoff.
Strategies for outreach regarding the management of pet waste include: pet-waste campaigns using social
media and traditional media such as radio, billboards, and television; offering free waste bags; printed
materials such as brochures; having a mascot to promote community education; providing composters for
public or private use; presenting education signage at dog parks, public parks, pet supply stores and
veterinary offices; and encouraging pet waste pledges for citizens to clean up after their pets.

Pet Waste Receptacle in Middle Pet Waste Receptacle in
Fork Watershed Middle Fork Watershed

6.1.1.2.2 Nutrient Management Programs

Nutrient Management Plans (NMPs) improve and protect water quality using BMPs to address pollution
from private lawns, public parks, golf courses and agricultural settings. NMPs are site-specific plans that
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address how the major plant nutrients, such as nitrogen and phosphorus, can be managed to avoid
unnecessary nutrient applications. NMPs can be used to address overfertilized lands, phosphorus-
saturated soils, newly established turf, steep slopes, exposed soils, high water tables, over-irrigated lawns,
sandy soils, high use areas (such as athletic fields and golf courses), karst terrain and areas adjacent to
streams. NMPs can be prepared by local extension services or trained or certified professionals, and
services can be offered or advertised through local nurseries and gardening suppliers, partner affiliates,
master gardener clubs, etc. Outreach can also be conducted to lawn care service providers to ensure NMPs
are appropriate for their customers.

6.1.1.2.3 SepticSmart

The SepticSmart program is EPA’s national public education
campaign with resources for homeowners, local organizations and
government leaders that provides materials, including an outreach
kit, for reaching septic system owners. The outreach
communications include campaign materials for a “SepticSmart
Week” that can be proclaimed by government leaders as well as
education videos that demonstrate the importance of maintenance,
monitoring and testing a septic system. Other prepared materials,
such as magnets and posters, are also available.

6.1.1.2.4 Adopt-A Programs

There are many successful “Adopt-A” programs in watersheds that

aim to clean up trash and litter, such as the national Adopt-A-

Highway program, which has been adapted to Adopt-A-Drain in

communities. Adopt-A-Drain asks residents to adopt a storm drain

and pledge to clear debris such as leaves and trash from around the Trash Pickup at Arthur K. Draut Park
storm drain periodically to ensure that this material does not

contribute to pollution in local waterways or cause localized flooding. Additionally, storm drain stenciling or
art applications can be a great way to pair art with education and outreach to remind the public that debris
and litter can pollute waterways. Storm drain stenciling can be standardized, promoted as an art contest or
commissioned from local artists.

6.1.1.2.5 Residential Stewardship Practices

Homeowners can play a large role in addressing water quality needs of the Middle Fork Beargrass Creek
watershed by reducing or improving the quality of runoff leaving their homes and yards with practices such
as rain gardens, permeable hardscapes, disconnection of
roof leaders, impervious cover removal, tree plantings,
conservation landscaping, urban nutrient management
plans, infiltration trenches and installation of rain barrels.
Programs to encourage such practices, such as “River
Hero Homes,” “RiverSmart Homes,” “Riverwise
Communities,” “Pearl Homes” or “River Star Homes,” can
help residents adopt a suite of practices to achieve
pollutant reductions. Programs can be supported by
education from master gardener clubs, purchase

Volunteer Tree Planting
168

January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



discounts from garden and nursery stores, rate discounts, and native planting workshops offered at local
stores or libraries.

6.1.1.3 Future Potential Partners

During this first phase of the watershed planning efforts, several partners that were not a part of the original
planning efforts were identified. The COVID-19 pandemic made it challenging to engage some of these
partners; however, it is anticipated that they would both bring value to the process as well as benefit from
the development and implementation of this plan. It is the hope of the team to engage the following partners
due to their known missions, visions and historic participation in similar efforts.

6.1.1.3.1 Jefferson County Public Schools, Private and Parochial Schools

Jefferson County Public Schools (JCPS) is the largest public school system in the state, serving 96,000
students. JCPS partners with Jefferson Memorial Forest, which is outside of the watershed, to engage
students in environmental and outdoor education. Historically,

JCPS has promoted and been engaged in environmental

education. There are also a number of private and parochial

schools in the watershed, including elementary, middle and high

school students.

Through the implementation of this watershed plan, there are
opportunities to engage students in environmental education
focused on watershed health, including individual behavior
modification to improve water quality and education and outreach
efforts. Coordination with JCPS and private/parochial teachers,
focusing on encouraging new opportunities with schools in the
Middle Fork Beargrass Creek watershed, should be continued.
Outreach opportunities may create options for students to
complete service hours for general school requirements and

requirements for honor societies. Tree Planting at a School

6.1.1.3.2 Soil and Water Conservation District

The Jefferson County Soil and Water Conservation District protects and improves Louisville soil and water
resources. As a government agency, the Soil and Water Conservation District provides resources on
conservation and management of soil, water and other natural resources. It aims to conserve land, water,
forests and wildlife in Kentucky. In addition, the Soil and Water Conservation District Association and the
Soil and Water Conservation Society (SWCS) provide conservation support for Louisville residents and
businesses.

6.1.1.3.3 Jefferson County Extension Office

Kentucky’s two land-grant universities, the University of Kentucky and Kentucky State University, serve as
partners in conducting educational programs through Cooperative Extension. Each county has a local office
to implement the four program areas. The program areas include:

1. Farms, Gardens and Environment

2. Nutrition, Families and Homes

3. 4-H Youth Development

4. Community and Economic Development

169
January 2022 MIDDLE FORK BEARGRASS CREEK WATERSHED-BASED PLAN



Sustainable agriculture is a component of the farms, gardens and
environment programs, including the Master Gardener Program.

The Jefferson County Extension Office partners with the Jefferson County
Soil and Water Conservation District to provide free soil tests. The Soil and
Water Conservation District provides up to two soil vouchers per Jefferson
County address per year. The vouchers can be used for soil nutrient testing
and/or soil lead testing. The soil nutrient voucher covers the cost of one soil
nutrient test. Results from the test will list levels of phosphate, potassium,
calcium, magnesium, zinc, soil pH, and buffer pH, as well as
4-H Logo recommendations for nitrogen, potassium, potash and lime soil amendments.

The test is done by University of Kentucky labs. The results of this test can
help property owners determine the appropriate amount of fertilizers to use for more efficient fertilizer use.

6.1.2 REGULATORY PROGRAMS

Regulatory programs can have a major impact on the success and the direction of efforts, inform available
resources, and impact the types of BMPs and the locations for structural BMPs in the watershed to support
water quality protection and restoration. Local regulatory efforts that can impact water quality include the
MSD Design Manual, Louisville Metro Floodplain Management Ordinance, Louisville/Jefferson County
Erosion Prevention and Sediment Control Ordinance, and the MSD Wastewater/Stormwater Discharge
Regulations. MSD is also implementing a watershed-by-watershed approach for regional management of
stormwater drainage through the Louisville MSD Watershed Master Plan. Other permits, mandated by the
Clean Water Act (CWA), such as the Kentucky Pollutant Discharge Elimination System (KPDES), General
Permit for Stormwater Discharges Associated with Construction Activities and the MS4 permit also affect
the stormwater policies in Jefferson County. These local programs are often shaped by federal and state
requirements. State and federal regulatory programs that impact water quality include:

e Source Water Protection Plans and Groundwater Protection Plans

e Agriculture Water Plans

¢ Regulations/Programs for Wetlands and In-stream Construction or Disturbance

e Regulations for Floodplain Construction

e Programs and Permits for Managing Wastewater Discharges

e Programs and Permits for Managing Stormwater Discharges

e Programs and Permits for Managing Combined Sewer Overflows (CSO) and Sanitary Sewer
Overflows (SSO)

e Special Land Use Planning

The following sections provide a summary of the federal, state and local programs that impact BMPs.

6.1.2.1 Clean Water Act

The Clean Water Act (CWA) is the enabling legislation for water quality standards regulations for surface
waters and creates a structure for regulating the discharge of pollutants into surface waters of the United
States. The origin of the CWA began as the Federal Water Pollution Control Act, enacted in 1948, but was
restructured and expanded in 1972 to become known as the CWA. The goal of the CWA is "to restore and
maintain the chemical, physical and biological integrity of the Nation's waters." U.S. Code 33 U.S.C
§1251(a) has primacy over the CWA permitting program and allows states to establish designated uses
assigned to surface waters (e.g., streams, rivers and lakes). For the Commonwealth of Kentucky, these
uses are located in 401 KAR 10:026, and water quality standards for these designated uses are established
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in 401 KAR 10:031. Under the direction of the CWA in Section 303(d), each state is required to develop a
list of impaired waters. Kentucky achieves this through the Water Quality Assessment Program, in which
the DOW monitors the condition of Kentucky’s surface waters, including streams, rivers, lakes, reservoirs,
springs and wetlands. The monitoring information collected by Kentucky DOW is used to assess the
waterbodies to determine if Kentucky’s water quality standards and designated uses are being met. As a
requirement of the CWA, results of this assessment are published every two years and are submitted to
EPA in the Integrated Report to Congress on the Condition of Water Resources in Kentucky (i.e.,
305(b)/303(d) Integrated Report). The EPA and Kentucky Environmental and Public Protection Cabinet
have the authority to implement the MS4 Program and the Consent Decree through the CWA enabling
legislation.

6.1.2.2 Municipal Separate Storm Sewer System (MS4) Permits

Louisville Metro is a Phase | MS4 community that is regulated through the Kentucky DOW. MSD is the
primary permit holder and therefore is charged with implementing the stormwater program. MSD is co-
permitted with Louisville Metro, Anchorage, Jeffersontown, St. Matthews and Shively to implement the
permit and Stormwater Quality Management Plan (SWQMP). Four of the five co-permittees are located in
the Middle Fork Beargrass Creek watershed. The City of Anchorage is located at the headwaters of the
watershed. Areas of Louisville Metro and Jeffersontown, and the entire City of St. Matthews, are located in
the Middle Fork Beargrass Creek watershed. The Louisville MS4 Permit includes over 100 activities and is
organized into several program elements including: lllicit Discharge Detection and Elimination, Construction
Site Runoff Controls (Erosion Prevention and Sediment Control), Post Construction Site Runoff Controls
(Long-term Water Quality Control), Public Involvement and Outreach Programs, Monitoring, Reporting, and
Assessment.

The MS4 program elements are accomplished by both the co-permittees and MSD. MSD leads education
and outreach efforts for improved water quality throughout Jefferson County, including green infrastructure
outreach and education efforts. MSD provides an opportunity for input from co-permittees. MSD also
investigates and enforces upon potential illicit discharges through administration of applicable sections of
the Wastewater and Stormwater Discharge Regulations; administers post-construction green infrastructure
requirements; enforces hazardous material plans and conducts inspections for qualifying industrial and
commercial properties; maps the drainage system and outfalls; operates and maintains the drainage
system; conducts construction oversight, including plan review and site inspection; administers the Erosion
Prevention and Sediment Control Ordinance; conducts the monitoring program and related laboratory
analyses; and prepares the annual compliance demonstration report for MSD and co-permittee activities.

Co-permittees of the MS4 permit have responsibility for the following duties within their jurisdictional
boundaries: implement education and outreach that complements the education and outreach provided by
MSD; map drainage system and outfalls; operate and maintain drainage system; report and refer potential
illicit discharge to MSD for investigation and potential enforcement; conduct construction oversight in
addition to that provided through Louisville MSD; inspect, operate and maintain permanent (also known as
post-construction) water quality devices, controls and management practices; conduct road maintenance
including snow and ice removal and related stormwater management activities; implement fleet and facility
stormwater pollution prevention plans; and prepare and submit annual compliance demonstration report
to MSD according to the agreed upon formats and standards.

The SWQMP, which is a detailed business plan MSD and its co-permittees intend to use as a tool to
implement the MS4 permit, was updated in 2017 to coincide with the fifth and current permit, 2017-2022.
The intended purpose of the SWQMP is to improve water quality in local streams, creeks and waterways
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within Jefferson County. The expected water quality benefits include reductions in pollutants of concern
and more closely meeting the CWA goals for water quality.

The Wastewater and Stormwater Discharge Regulations, including post-construction requirements for
green infrastructure, Erosion Prevention and Sediment Control Ordinance, and education and public
outreach programs are described in the following sections.

6.1.2.3 Local MSD Development Requirements

MSD is responsible for the planning, design review and inspection of all stormwater systems, flood
protection works, sanitary sewers, erosion control structures, small sanitary pump stations and small
wastewater treatment plans. MSD is responsible for the Louisville and Jefferson County Hazardous
Materials Ordinance and Louisville and Jefferson County Erosion Prevention and Sediment Control
Ordinance. The requirements of these programs should be considered when developing in Louisville Metro.
This includes the design and construction of structural BMPs.

6.1.2.4 MSD Design Manual

The MSD Design Manual is a guide for the planning and design of stormwater systems, flood protection
works, sanitary sewers, erosion control structures, small sanitary pump stations, small wastewater
treatment plants and associated activities of MSD.

New development in the Middle Fork Beargrass Creek watershed is required to detain proposed stormwater
discharge rates to predeveloped conditions for the 2- , 10- , 25- and 100-year storm events through the
MSD Design Manual. The NRCS Type Il, 24-hour rainfall distribution is required to be used for the modeling.
In areas where adequate downstream facilities exist, especially in the lower portion of a watershed where
peak flows from the new development will occur substantially prior to the overall peak of the stream, on a
case-by-case basis, MSD allows increased runoff to be compensated using a regional facility fee. This
regional facility fee is used to construct regional basins.

New development in the combined sewer area is required to limit the 100-year post-developed discharge
to the 10-year pre-developed discharge to help alleviate the flows in the system during rain events.
Examples of this include building detention basins, oversizing onsite stormwater pipes, and using green
solutions such as pervious pavement and rain gardens to reduce peak flows and overall runoff volumes.

In order to promote enhanced water quality and aquatic habitat, natural channel design techniques are the
preferred method for the design of streams. Channel improvement projects in blueline streams are required
to use natural or “soft” approaches. MSD’s Design Manual outlines natural channel design requirements in
Section 10.3.6.

Green infrastructure and post-construction requirements are listed in the MSD Design Manual and Article
6 of the Wastewater Discharge Regulations. MSD is responsible for implementing and enforcing the MS4
post-construction program by administering regulations that require green management practices. Green
infrastructure must be designed to manage the required water quality volume rain event of 0.6 inches of
runoff and must manage at least 90% of the site’s disturbed area. This volume is to be infiltrated, treated
or otherwise managed for new development projects that disturb at least one acre or are part of a greater
common development that disturbs at least one acre.

6.1.2.5 MSD Wastewater/Stormwater Discharge Regulations

MSD’s Wastewater/Stormwater Discharge Regulations define the requirements for discharges into the
public sewer system, including the wastewater collection and treatment system and stormwater drainage
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system. The Regulations enable MSD to comply with the administrative provisions of the Clean Water Act,
Ohio River Valley Water Sanitation Commission (ORSANCO) standards, the water quality requirements
set by the Kentucky Energy and Environment Cabinet, and the applicable effluent limitations, national
standards, and any other discharge criteria that are required or authorized by state or federal law. The
Wastewater/Stormwater Discharge Regulations provide the local regulatory framework for the post-
construction program that requires water quality best management practices for development.

6.1.2.6 Louisville and Jefferson County Hazardous Materials Ordinance

The Louisville and Jefferson County Hazardous Materials Ordinance requires that businesses that have
hazardous materials on site must submit a Hazardous Material Spill Prevention Control (HMPC) Plan. The
plan is required for any business that manufactures, uses or stores hazardous materials in minimum
designated quantities at their business location. Hazardous materials shall include those contained in the
most recent version of 40 CFR 302.4. Hazardous materials shall not include household wastes and other
materials excluded by 40 CFR 261.4. Hazardous chemical incidents can range in magnitude from very
minor spills causing no adverse health effects to major incidents with the potential to affect a large number
of people. The purpose of this ordinance is to emphasize the responsibilities of those businesses that
handle hazardous materials in protecting the environment from adverse damage. The ordinance is a
continuing effort by local government to improve the environment of Louisville and Jefferson County.

6.1.2.7 Louisville/Jefferson County Erosion
Prevention and Sediment Control Ordinance

Excessive erosion and sedimentation from land-disturbing
activities could lead to negative impacts on the water quality
and biodiversity of streams and can cause loss of water-
carrying capacity. In 2000, the Jefferson County Fiscal Court
adopted an Erosion Prevention and Sediment Control (EPSC)
Ordinance. This Ordinance is intended to conserve, preserve
and enhance the natural resources of Jefferson County by
Silt Fence at Active Construction Site controlling the adverse impacts and offsite degradation of soil
erosion and sedimentation arising from land-disturbing
activities. The EPSC Ordinance requires a Site Disturbance Permit for developments with at least 2,000
square feet of disturbance and developments within 50 feet of a sensitive feature, as defined by the
ordinance. The Site Disturbance Permit requires an EPSC plan to be developed which achieves 80%
design removal of total suspended solids that are generated by the site during construction.

6.1.2.8 Floodplain Requirements for Construction

Anyone performing construction and other activities in the 1% annual chance floodplain in Louisville Metro
is required to apply and obtain a permit from the DOW Floodplain Management Section and a local permit
from MSD pursuant to the Louisville Metro Floodplain Ordinance. The Louisville Metro Floodplain
Ordinance provides the regulatory requirements for development in the floodplain throughout Jefferson
County. MSD is responsible for the implementation and enforcement for the Louisville Metro Floodplain
Ordinance. Typical permitted activities are bridges, culverts, residential and commercial buildings, and
grading within the floodplain. DOW also has authority to manage development in a floodplain. Any type of
development in, along, or across a stream requires a floodplain permit from DOW. Activities that require a
floodplain permit include: residential and commercial structures, stream crossings, fill, stream alterations
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and relocations, excavations, grading and small stream impoundments. There are two options for DOW
permitting, general and individual permits.

Louisville Metro has adopted higher standards than the state for floodplain regulations. Floodplain
compensation is required throughout the Middle Fork Beargrass Creek watershed at a ratio of 1.5:1 for any
fill placed in the fully developed local regulatory floodplain as required in the Louisville Metro Floodplain
Management Ordinance. The ratio may also be increased on a site-specific basis as determined by MSD.

As stated in the Louisville Metro Floodplain Management Ordinance, a natural 25-foot buffer on each side
of the stream bank must be preserved on intermittent and perennial streams as defined by the USGS 7.5
minute topographic maps. In addition, intermittent and perennial streams may not be relocated, channelized
or stripped, with the exception of public projects such as road crossings, utilities and detention basins that
have no other viable alternative.

A minimum buffer is also required by the KPDES General Permit for Stormwater Discharges Associated
with Construction Activities (KYR10). A minimum 25-foot buffer is required for discharges to waters
categorized as High Quality or Impaired Water (non-construction-related impairment). A minimum 50-foot
buffer is required for discharges to waters categorized as Impaired Waters (sediment impaired, but no
TMDL). Stream buffers are also required in Louisville’s Land Development Code. Stream buffers vary from
25 feet to 100 feet, depending on the form district.

6.1.2.9 Regulations and Programs for Wetlands and In-stream Construction or Disturbance

Section 404 of the CWA regulates the discharge of dredged or fill materials into waters of the U.S., including
small streams and wetlands adjacent to or connected to regulated waters. The 404 permits and 401 Water
Quality Certifications should be considered when selecting BMPs. There are two processes required for a
401 Certification, the state process (401 KAR 9:010) and the federal process (40 CFR 121). More
information regarding applying for a 401 Certification is available at https://eec.ky.gov/Environmental-
Protection/Water/PermitCert/\WWQ401Cert/Pages/Apply-for-Certification.aspx.

6.1.2.10 MSD Consent Decree

MSD is currently under a consent decree by the U.S. Environmental Protection Agency and the Kentucky
Environmental and Public Protection Cabinet to reduce sanitary sewer overflows (SSOs) and combined
sewer overflows (CSOs). An Integrated Overflow Abatement Plan (IOAP) has been prepared and modified,
most recently in April 2021, by MSD, to address the consent decree. The IOAP is a long-term plan to control
combined and separate sewer overflows in the community for MSD to meet federal and state clean water
regulations. The IOAP was submitted in 2008 and approved in 2009 and identified $850 million in capital
improvements. The goal of the program is to improve water quality and protect the health of the citizens of
Louisville Metro.

As described in Chapter 2, the Middle Fork Beargrass Creek experiences both combined sewer overflows
and sanitary sewer overflows. MSD is responsible for implementing the Long-Term Control Plan to achieve
water quality standards. Bacteria and flow data were collected to compute Event Mean Concentrations
(EMCs) in Beargrass Creek during wet weather events; dates of collection include October 2010;
September 2013; July 2014; and June 2017. The grab sample data reflect a 70% decrease in E.coli
concentrations since 2010 in the Middle Fork and South Fork of Beargrass Creek. Figure 6.3 Beargrass
Creek Bacteria Trends as Published by Louisville MSD was included in the 2021 IOAP Modification.
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Figure 6.3 Wet Weather Event Mean Concentrations — E. coli Middle Fork Beargrass
Creek

Remaining projects in the IOAP specific to Middle Fork Beargrass Creek are included as BMPs and are a
part of MSD’s long-term capital budget.

6.1.3 Other Regulatory Programs

6.1.3.1 Agriculture Water Quality Plans

The goal of the Kentucky Agriculture Water Quality Act is to protect surface and groundwater resources
from pollutants associated with agriculture and silviculture activities. The Act requires any farm operation
on a tract of land with 10 or more contiguous acres to develop and implement a water quality plan. A plan
can include BMPs from six different categories, including silviculture, pesticides and fertilizers, farmstead,
crops, livestock, and streams and other waters. Agricultural land is limited in this watershed. The largest
area in the Middle Fork Beargrass Creek watershed is the Oxmoor Farm which sits along 1-64.

6.1.3.2 Facility Plans for Wastewater

Wastewater authorities are required to submit plans for the development of their wastewater facilities to the
Kentucky Division of Water under Section 201 of the Clean Water Act. Often these documents are called
facility or wastewater plans, but they are sometimes referred to as 201 plans. MSD’s 201 Facilities Plan
provides the framework for planning and design of sanitary sewers in the MSD service area.
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6.1.3.3 Programs and Permits for Managing Wastewater Discharges

The Kentucky Pollutant Discharge Elimination System (KPDES) permit program regulates water pollution
through point source discharges into state waterways. This includes wastewater treatment plants, package
plants and industrial facilities. Permitted discharges in the Middle Fork Beargrass Creek watershed are
identified in Chapter 2 of this plan.

6.1.3.4 Groundwater Protection Plans

Groundwater Protection Plans are documents that define pollutants that may pollute groundwater and the
BMPs that are implemented to reduce the risk of groundwater contamination from a site. The Kentucky
Administrative Regulations (KAR), 401 KAR 5:037, provides the circumstances when a Groundwater
Protection Plan is required.

6.1.3.5 Special Land Use Planning

The Land Development Code is the regulatory document created to implement the goals, objectives and
policies set forth in Louisville Metro's comprehensive plan, Plan 2040.

The other municipalities located in the watershed also have planning requirements. The communities
include but are not limited to: Douglass Hills, Hurstbourne, Middletown, Jeffersontown, St. Matthews and
St. Regis Park, among others.

6.1.3.6 Community Rating System

Louisville Metro participates in the Community Rating System (CRS) which was developed by FEMA and
provides discounts on flood insurance premiums for communities that go above and beyond the minimum
requirements of the National Flood Insurance Program. Currently, Louisville Metro has a Class 3 rating,
which provides a 35% discount on flood insurance premiums. Green infrastructure, erosion prevention and
sediment control regulations, land development requirements, water quality education, and outreach
programs are components of the CRS program.

6.1.4 Other Planning Efforts

6.1.4.1 MSD 20-Year Comprehensive Facility Plan — Critical Repair and Reinvestment Plan

The MSD 20-Year Comprehensive Facility Plan — Critical Repair and Reinvestment Plan was a two-year
effort completed in 2017. The plan identifies rehabilitation needs for aging infrastructure, including pipes,
pumps, treatment plants and flood control systems. The estimated cost for meeting the critical needs of the
community is $4.3 billion over the next two decades.

The intent of the Facility Plan is to accomplish the following:

e Consolidate MSD’s planning and prioritization for facility rehabilitation, renewal, replacement,
upgrade and expansion across all its service areas.
e Recommend and prioritize projects and programs to achieve the following objectives:
o0 Protect the public health and safety of the community.
0 Protect our aquatic and terrestrial environment.
0 Meet customer expectations for a consistent level of service.
o Comply with federal and state laws, regulations, orders and standards.
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6.1.4.2 Beargrass Creek Trail Conceptual Shared Use Path and Ecological Restoration Plan

Louisville Parks and Recreation and the USACE partnered in the planning effort entitled: “Beargrass Creek
Trail Conceptual Shared Use Path and Ecological Restoration Plan.” The planning area for the project
extends along Beargrass Creek from its confluence with the Ohio River to the area of the Grinstead
Drive/Lexington Road intersection. The planning effort considered the possibility of utilizing the creek as a
connector between two existing trail systems (Beargrass Creek Greenway and Butchertown Greenway)
and explored conceptual ideas to improve water quality, create habitat for increased wildlife and mitigate
current bank erosion. The wildlife corridor would be re-established and appeal of the creek as an amenity
would be restored.

6.1.4.3 Three Forks Beargrass Creek Ecosystem Restoration Feasibility Study

In partnership with MSD, USACE is developing the Three Forks Beargrass Creek Ecosystem Restoration
Feasibility Study. The project is scheduled to be completed in 2022 and is funded through competitive
nationwide federal grant funding. This project was leveraged with the Middle Fork Beargrass Creek
Watershed-Based Plan to incorporate the Three Forks stream walks and data collection for analysis in
Phase Il monitoring. These projects did not have identical goals and objectives, but there was a benefit to
leveraging some of the Three Forks data collection. The Three Forks project investigated the options to
restore riparian and riverine habitat that has been lost over time in the watershed. Historically straightened
streams, urban environment, current lack of riparian buffers and wetlands adjacent to some areas of
Beargrass Creek have contributed to ecosystem degradation.

The draft integrated feasibility report prepared as part of the Three Forks project was released in April 2021
for public comment. The stated purpose of the project is ecological restoration to “provide habitat of the
highest form and function for various fish and wildlife species.” Restoration efforts will focus on the following
impacts:

e Altered hydrology and hydraulics

e Increased colonization of invasive species
e Urbanization pressures

e Fragmentation of the ecosystem

The intent for the aquatic ecosystem restoration is to re-establish and repair wetland, riparian and in-stream
habitat within the Beargrass Creek watershed, which will increase localized plant and animal species
richness and diversity. Due to the size and complexity of the study area, the initial site selection began with
over 200 locations throughout the watershed. Through site screening and iterative plan formulation, twelve
project sites were selected on the Three Forks of Beargrass Creek, including five on Middle Fork. The
design and implementation phase, which includes additional design studies, development of plans and
specifications, contracting for construction, overall supervision during construction, preparation of an
operation and maintenance manual, and participation in a portion of the post-construction monitoring, will
be a future phase of the project.

6.2 DEVELOPING A PLAN OF ACTION

After the identification of BMPs suitable for the watershed, action items were developed for each BMP to
provide additional details supporting implementation. The watershed team solicited the input of community
and subject matter experts to develop the BMP table which provides the initial roadmap for implementing
the Middle Fork Beargrass Creek Watershed-Based Plan. A spreadsheet was developed to identify the
following categories: concerns, source/cause/pollutant, priorities, BMP, action items, responsible party,
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technical assistance, costs and funding mechanisms. The plan of action includes structural and
nonstructural BMPs. Based on the data analyzed to date, including DOW and MSD water quality and field
observation data and DOW habitat data, the nonstructural projects were prioritized higher. Structural BMPs
may be reprioritized in the future based on additional water quality and habitat data collection during a
Phase Il watershed planning effort.

The following process was used to develop the BMP Plan summarized in Appendix 6.2.

Three virtual meetings were scheduled with the BMP Development Committee, which included subject
matter experts, to identify potential BMPs for implementation. The first meeting, on April 7, 2021, provided
an overview of the data collection and monitoring locations, a summary of potential sources, a list of
potential BMPs from the Kentucky Watershed Planning Guidebook and BMPs identified from Chapter 18
of MSD’s Design Manual that are feasible options for the watershed. During the second BMP Development
Committee meeting on April 21, 2021, the participants were divided into small groups to discuss BMPs
specific to particular pollutants, and one group focused on programmatic activities. The pollutant breakout
groups were categorized as follows: bacteria, nutrients and dissolved oxygen; total suspended solids and
turbidity; and specific conductance. Each group documented potential BMPs that informed the BMP table.
The third meeting was held on April 28, 2021, and provided the opportunity for the BMP Stakeholder
Committee to review the BMPs from the prior meeting and identify additional BMPs from another category.
The data were compiled and are included in Appendix 6.3.

The BMPs that were developed by the BMP Development Committee were discussed with the larger Middle
Fork Beargrass Creek Watershed Planning Workgroup in an online setting on June 3, 2021. MSD provided
an overview of the data collected in the watershed and provided the opportunity for comment and discussion
regarding BMPs. The draft BMPs were distributed to the BMP Development Committee with proposed time
frames, and an online map was shared with the group to vote on the prioritization of site-specific BMPs,
identify new BMPs and document additional locations for future BMPs as stakeholder projects. The map
was open from Thursday, June 3, 2021, until Sunday, June 13, 2021. The data submitted through the online
maps were also used in the subwatershed prioritization discussed in Chapter 5.

6.2.1 Developing Action Items

Actions items are the measurable steps to implement BMPs and provide the opportunity to quantify
progress. Priority action items are identified in the BMP plan for each BMP and will help to encourage, plan,
install, maintain and monitor the success of the BMP and associated water quality improvements.

Each BMP includes a summary of the following information for project implementation:
e BMP description
o Type of BMP/pollutant addressed
e Target audience or area
e Additional priorities, goals and objectives
e Priority action items
e Impairment/pollutant addressed
e Responsible parties

e Technical assistance
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e Estimated load reductions

e Estimated costs

e Potential funding sources or programs
e Short-, mid-, and long-term milestones

As the plan is implemented, thorough watershed studies may be conducted to observe factors contributing
to pollutant sources in the watershed and possible BMPs to address sources, such as:

e Pet ownership estimates

e Septic system ownership and estimated age
¢ Inflow and infiltration studies

e Existing structural BMPs

e Open construction site permits

e Open water for waterfowl presence
o Existing riparian buffers

e Impervious area

¢ Downspout connection

e Tree canopy cover

e Street sweeping practices

e lLanduse

Finally, targeted conversations with the public will occur focusing on these targeted watersheds to
understand local conditions from residents’ perspectives. Information from the public will include
acceptance of BMPs, conversations with property owners regarding potential projects, and public education
and outreach activities.

6.2.2 Plan Examples

The Wolf Run Watershed Plan and the Gunpowder Creek Watershed Plan were used to inform the
development of this watershed plan. Chesapeake Bay documents were also referenced for load reductions
due to the experience the regulated entities have with design and construction, as well as the operation
and maintenance of BMPs in the Chesapeake Bay watershed.

6.3 FINDING THE RESOURCES

Securing and managing financial resources is a crucial part of implementation. Potential funding sources
available for the implementation of the proposed control measures and practices have been identified from
a variety of sources. Funding options vary in applicability to specific watershed conditions, including
pollutant sources and land uses, as well as the potential project sponsors. Potential funding sources are
summarized in the following sections.
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6.3.1 Federal Resources

6.3.1.1 Environmental Education Grants

The Environmental Education Grants Program through the EPA supports environmental education projects
that promote environmental awareness and stewardship and help provide people with the skills to take
responsible actions to protect the environment. This grant program provides support for projects that
design, demonstrate and/or disseminate environmental education practices, methods or techniques.

6.3.1.2 FEMA Hazard Mitigation Assistance

The FEMA Hazard Mitigation Grant Program is a funding source for eligible mitigation actions that reduce
disaster losses and protect life and property from disaster damages, including the Hazard Mitigation Grant
Program (HMGP), Flood Mitigation Assistance (FMA), and Building Resilient Infrastructure Communities
(BRIC). FEMA's hazard mitigation assistance program goals include reducing vulnerability of communities
to disasters and their effects; promoting individual and community safety and their ability to adapt to
changing conditions and withstand and rapidly recover from disruption due to emergencies; promoting
community vitality after a disaster; and lessening response and recovery resource requirements after a
disaster, resulting in safer communities that are less reliant on external financial assistance. Projects can
be nature-based solutions, which are defined by FEMA as “sustainable planning, design, environmental
management and engineering practices that weave natural features or processes into the built environment
to build more resilient communities” (FEMA 2020).

6.3.1.3 National Fish and Wildlife Foundation (NFWF)

Grant proposals for this funding source are accepted throughout the year and processed during fixed sign-
up periods. There are two decision cycles per year. Each cycle consists of a pre-proposal evaluation, a full
proposal evaluation and a Board of Directors’ decision. Grants generally range between $10,000 and
$150,000. Grants are awarded for the purpose of conserving fish, wildlife and plants, as well as their
habitats. Special grant programs are listed and described on the NFWF website (http://www.nfwf.org). If
the project does not fall into the criteria of any special grant programs, a proposal may be submitted as a
general grant if it falls under the following guidelines: (1) it promotes fish, wildlife and habitat conservation,
(2) itinvolves other conservation and community interests, (3) it leverages available funding and (4) project
outcomes are evaluated.

The Five Star and Urban Waters Restoration Grant Program is one of the grants administered by NFWF
and has been successfully utilized in the Louisville area. This NFWF program seeks to develop nationwide
community stewardship of local natural resources, preserving these resources for future generations and
enhancing habitat for local wildlife. Projects seek to address water quality issues in priority watersheds,
such as erosion due to unstable streambanks, pollution from stormwater runoff and other water quality
impacts caused by development. The program requires the establishment and/or enhancement of diverse
partnerships and an education/outreach component that will help shape and sustain behavior to achieve
conservation goals. The Five Star program provides $20,000 to $50,000 grants with an average award size
of $25,000. Grants that are in the $30,000 to $50,000 range are typically two years and are in urban areas.

6.3.1.4 319(h) Nonpoint Source Funds

Through Section 319(h) of the Federal Clean Water Act, Kentucky is awarded grant funds through EPA to
implement watershed management plans. Stakeholder organizations can apply on a competitive basis
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through a Request for Proposals process directed by Kentucky DOW for 319 grants to implement BMPs
and educational components included in an approved watershed plan.

6.3.1.5 United States Fish and Wildlife Service

The Fish and Wildlife Service administers a variety of natural resource assistance grants to governmental,
public and private organizations, groups and individuals. Natural resource assistance grants are available
to state agencies, local governments, conservation organizations and private individuals.

6.3.1.6 USACE Planning Assistance to States

Eligible entities may submit a request for a Planning Assistance to States (PAS) study. The USACE accepts
as many studies as the funding cycle allows. These studies are planning level studies; detailed design for
construction programs is not eligible for funding through the PAS studies. The scope of work for these
projects generally involves the analysis of existing data, although some data collection may occur. Funding
allocations to states are limited to $5 million annually, but tend to be less. Studies generally range in costs
from $35,000 to over $100,000 per year. Typical studies include:

+  Water supply and demand

+  Water quality

» Environmental conservation and/or recreation
+ Dam safety

*  Flood risk and/or floodplain management
* Landuse

* Master planning

+ Brownfield assessment

+ Navigation

* Recreational master planning

* GIS development

+ Engineering analysis

» Erosion and sedimentation

These studies are cost shared 50% federal and 50% non-federal. The non-federal costs share may consist
of in-kind contributions, cash or a mixture of both. The Floyds Fork Ecosystem Restoration Study was
funded through this program. The focus of the effort was a feasibility study to identify ecosystem restoration
opportunities along Floyds Fork to create, enhance and/or protect wetland and wildlife habitat within the
Floyds Fork watershed. A master plan for bicycle access for the Louisville Loop was also funded through
this program.

6.3.1.7 USACE Section 206 of the 1996 Water Restoration Development Act

Section 206 of the 1996 Water Restoration Development Act (206 project) provides funding to the USACE
to conduct aquatic ecosystem restoration and protection projects. Typical projects include environmental
restoration of aquatic and floodplain areas that include the creation and/or restoration of wetlands and
riparian areas and dam removal. Additional projects that may be funded include water management,
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planting of hardwood trees and/or native grasses, and other types of restoration to improve and enrich
aquatic habitat. Some recreational aspects can also be included in projects as long as they are consistent
with the ecosystem components. A planning study is necessary prior to receiving a 206 project.

Up to $100,000 of the study is federally funded. The remainder of the study is cost shared at 50% federal
and 50% non-federal. The cost share for design and implementation is 50% federal and 50% non-federal.
The non-federal cost share can consist of cash, in-kind contributions, and lands, easements, rights-of-way,
relocations and disposal areas (LERRDs). The federal cost cannot exceed $10,000,000, with a national
program limit of $40,000,000 per year.

The local sponsor is responsible for the LERRDs necessary for the projects. A Feasibility Cost Sharing
Agreement (FCSA) is required for studies in excess of $100,000. A Project Partnership Agreement is also
required. The USACE will oversee the project construction, but the operation and maintenance are the
responsibility of the project sponsor.

6.3.2 State Resources

6.3.2.1 Kentucky Department of Fish and Wildlife Resources — In-Lieu Fee Program for Stream
and Wetland Mitigation

The Kentucky Department of Fish and Wildlife administers the In-Lieu Fee Program for Stream and Wetland
Mitigation Program. The program uses funds collected from mining or other activities that impact streams
to finance stream or wetland restoration and enhancement projects to compensate for the loss of aquatic
habitat.

The Kentucky Department of Fish and Wildlife Resources in-lieu fee program provides landowners the
opportunity to restore streams and wetlands. KRS 150.255 authorizes the Kentucky Department of Fish
and Wildlife Resources to conduct stream and wetland mitigation. Selection criteria include sediment
pollution from stream bank erosion and slumping with trees removed from the bank. Sewer improvements
or utility lines do not qualify for the program. At least 1,000 feet of stream is required to develop projects.
Generally, projects are small streams that may go dry during the late summer months to streams that have
permanent flow. Both sides of the stream are required to be available for work. Projects can be located on
private or public lands. Projects that occur on private lands are conditioned on landowner approval. All
projects are required to be permanently protected. Projects that are on private lands must be protected by
a permanent easement that restricts development and must be at least 50 feet wide on each side of the
stream restoration project. Projects are screened by the Department of Fish and Wildlife to determine if a
project location is appropriate.

6.3.2.2 Kentucky Clean Water Revolving Loan Fund

EPA awards grants to states to capitalize their Clean Water State Revolving Funds (CWSRFs). The states,
through the CWSRF, make loans for high-priority water quality activities. As loan recipients make payments
back into the fund, money is available for new loans to be issued to other recipients. Eligible projects include
point source, nonpoint source and estuary protection projects. Point source projects typically include
building wastewater treatment facilities, combined sewer overflow and sanitary sewer overflow correction,
urban stormwater control, and water quality aspects of landfill projects. Nonpoint source projects include
agricultural, silvicultural, rural and some urban runoff control; on-site wastewater disposal systems (septic
tanks); land conservation and riparian buffers; and leaking underground storage tank remediation, etc.
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6.3.3 Regional and Private Resources

6.3.3.1 Kentucky Aquatic Resource Fund (KARF)

The Kentucky Aquatic Resource Fund (KARF) is a funding source from a partnership between the Kentucky
Waterways Alliance and the United States Fish and Wildlife Service’s Kentucky Field Office. KARF provides
the opportunity for multiple agencies and partners to contribute funding as well as other resources toward
stream and wetlands projects including restoration, research, surveys, monitoring, stream/riverbank area
management, threatened species propagation and introductions, and BMP installation. More information
can be found at: https://www.kwalliance.org/karf.html

6.3.3.2 MSD Rates, Rentals and Charges Credits — Monthly Drainage Service Credit

Green infrastructure BMPs that exceed minimum requirements established by local ordinance and the MSD
Design Manual may be eligible for a potential credit for peak flow rate reduction, total site runoff reduction,
water quality benefits, and green infrastructure outreach and education. For more information regarding
this program, the most recent version of the MSD Rates, Rentals and Charges should be consulted.

6.3.3.3 MSD Rates, Rentals and Charges — Capital Recovery Stipend

Capital Recovery Stipends are payments from MSD to defray the costs of implementing green infrastructure
components that exceed the minimum requirements established by local ordinance and the MSD Design
Manual. For more information regarding the Capital Recovery Stipend, the most recent version of the MSD
Rates, Rentals and Charges should be consulted.
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CHAPTER 7. MAKING IT HAPPEN
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7.0 MAKING IT HAPPEN

7.1 Advocating for the Middle Fork Beargrass Creek Watershed Plan

The key to a successful advocacy plan is having a clear and concise message tailored specifically for Middle
Fork Beargrass Creek watershed stakeholders:

Improve water quality throughout Middle Fork Beargrass Creek through
nonpoint source pollution control BMPs, outreach, and engagement.

Messaging is based on an understanding of the watershed’s history, characterization of the nonpoint source
pollution, identified needs and goals of the community, watershed resources, and partners. During the
Phase Il efforts, an advocacy plan with audience-specific messaging and tools will be developed.

7.1.1 Community Outreach

Communication of this watershed plan is a key component of success for improving nonpoint source
pollution concerns in Middle Fork. This plan will be shared on partners’ websites, such as MSD, KWA, and
DOW. Project partners detailed in Chapter 1 played a vital role in the watershed plan development and are
also key to the success of the implementation of this plan. Throughout the project timeline, communication
pertaining to Middle Fork was shared with their contacts and members and proved to be a vital avenue to
increasing understanding, engagement, and outreach opportunities.

Regular communication, through multimedia, will be required to leverage the efforts of these partners to
encourage more public participation and share information regarding their efforts to improve water quality
in the next phase of this plan; therefore, social media posts will provide links to the plan on the various
websites. For successful implementation, frequent and consistent communication between those
implementing the plan and the public will be required. Previously approved and implemented watershed
plans in Kentucky have proven that a dedicated Watershed Coordinator has increased the level of success
of implementation of not only outreach and engagement activities, but supporting project development as
well. The establishment of a Watershed Coordinator is anticipated to be one of the first steps in the
implementation of this plan.

7.1.2 Communication Alternatives

During the development of this plan, virtual and social media platforms were used to communicate with the
public, including the use of a public survey to better understand public interaction and knowledge of the
watershed. The survey results indicated that sharing information through social media platforms and
websites is the preferred method to receive information in the watershed. It is anticipated that collaboration
among the Steering Committee will continue and will include sharing messages, events, and opportunities
for public engagement on their social media platforms to maximize public outreach and engagement. Figure
7.1 provides a summary of the results regarding the receipt of education and outreach materials.
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How would you like to receive education and outreach materials?
(Check all that apply).
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Figure 7.1 Survey Participant Preferences for Receiving Education and Outreach
Materials

There is also an opportunity to communicate with the public directly during park activities within the
watershed, supported by the understanding that 70% of survey participants enjoy visiting the streams that
can be accessed in local parks and public green spaces. Opportunities for communication with the public
include signage regarding litter abatement, water quality, pet owner responsibilities, and riparian buffers.
Figure 6.1 provides a summary of the parks visited in the Middle Fork Beargrass Creek watershed. Survey
results are located in Appendix 6.1.
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What parks do you visit in the watershed? (Check all that apply)
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Figure 7.2 Parks Visited in Middle Fork Beargrass Creek Watershed

7.2 SECURING AND MANAGING FINANCIAL RESOURCES

The Middle Fork Beargrass Creek Watershed Plan was funded primarily through a 319(h) grant and
included matching funds from non-federal sources. It is anticipated that the Watershed Coordinator will be
the lead in developing new relationships to assist with securing and managing further financial resources.
Watershed-based fundraising and grant writing will be important in executing this plan. Therefore, it is
important that the Watershed Coordinator is skilled in identifying and compiling the information necessary
for competitive grant submittals. MSD is committed to being a key partner for this watershed plan and will
continue to collaborate with partners to find additional funding sources to assist with the implementation of
this plan once approved. Potential funding sources are included in the BMP Plan, which is summarized in
Chapter 6.

7.3 IMPLEMENTATION FUNCTIONS AND ROLES

Successful implementation of the Middle Fork Beargrass Creek Watershed Plan requires well-defined roles
and responsibilities. The Middle Fork Beargrass Creek Steering Committee, Watershed Work Group,
Education and Outreach Focus Group, and BMP Development Group met as needed during the
development of this plan to provide updates regarding the plan development, modifications to the education
and outreach activities, and identifying BMPs, including new education and outreach opportunities. It is
anticipated that the Steering Committee will continue with a representative from the following organizations:
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e MSD

e DOW

o Louisville Metro Parks

¢ Municipalities

o KWA

e Salt River Watershed Watch

The Watershed Coordinator will serve as the primary point of contact for Middle Fork Beargrass Creek
Watershed Plan implementation. Responsibilities for the Watershed Coordinator will include: plan
implementation according to the BMP timetable, communication with the Steering Committee and subject
matter experts regarding projects and technical data, coordinating ongoing monitoring efforts, working with
the public and stakeholders to implement BMPs, tracking project progress and implementation, and
completing an annual progress report. The Watershed Coordinator will continue engagement with the
community through outreach to those who live, work, and play in the watershed.

In order to have a functioning and effective Steering Committee, bylaws will be created for its organization
and operation. It is proposed that the Steering Committee will meet quarterly and will have the following
responsibilities: reviewing project progress and implementation, supporting outreach through various
organizations, providing technical assistance, identifying subject matter experts to support technical and
educational BMPs, and reviewing monitoring data, pollutant load reductions, and future BMPs.

7.4 ADAPTING TO CHANGES AND CHALLENGES

One of the goals of the Middle Fork Beargrass Creek Watershed Plan is to create greater opportunity for
community members to become involved in watershed improvement efforts and solutions. Three objectives
related to education, engagement, and outreach were identified pursuant to this goal:

e Objective 1: Continue to work with the Steering Committee and the Watershed Work Group

e Objective 2: Support a watershed group for the Middle Fork Beargrass Creek

e Objective 3: Provide outreach and engagement opportunities for the local community, focused on
nonpoint source pollution and related environmental issues in their watershed

BMPs in this plan also support continued public education and outreach as well as expanding engagement
through education and outreach efforts with new approaches. The COVID-19 pandemic has taught us that
volunteering and advocacy is changing; therefore, the use of modern technology and communication
methods is critical for engagement of volunteers. Traditional education and outreach activities will also
continue to be utilized. The BMP plan presented in Chapter 6 summarizes several engagement and
outreach activities that have been customized for this watershed. These BMPs should be and will be
evaluated and updated with the needs of the community throughout the watershed implementation phases
of this plan.

Even though the planning process was impacted by COVID-19 public health and executive orders,
successful clean-ups were conducted that met the social distancing requirements while still encouraging
public engagement. An action item that resulted from the focus group was to conduct a survey to better
understand citizens’ knowledge of the watershed as well as watershed-related activities that they enjoy.
Additional recommendations that came from the focus group include:

e Cleanups
e Paddling
¢ Showing of Beargrass: The Creek in Our Backyard under the stars at a local park
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¢ Developing kits for neighborhood clean-ups and distribute them to local HOAs and volunteers

e Advertising clean-ups and kits to schools and other community organizations in the watershed

o Encouraging activities with the public to engage with the watershed, including games or smart
phone applications that can include plant and animal identification tools

These opportunities will be considered as funding is available. During the writing of this plan, social
distancing and mask-wearing orders expired. As citizens are once again able to participate in group
activities, consideration is being given to re-establishing some of the activities that were previously
canceled.

Watershed planning is an iterative process. It is recognized that the data collected during this watershed
planning effort are a baseline for project development; however, the need for continued data collection,
monitoring, and public engagement is anticipated to be ongoing to address nonpoint source pollution control
and to identify any emerging concerns within the watershed. With the completion of a Phase Il watershed
assessment and ongoing engagement activities, it is anticipated that this watershed plan will be updated
after the Phase Il study.

The watershed plan will be reviewed regularly, and an annual assessment will be performed to evaluate
BMP implementation and effectiveness, funding opportunities, Phase || monitoring data, and messaging to
target audiences. It is also expected that the watershed plan will be reviewed, updated, and submitted to
the State for review every five years.

7.5 MEASURING PROGRESS AND SUCCESS

Continued public education and outreach assessment tools and water quality monitoring will be used to
measure the progress and success of the Middle Fork Beargrass Creek Watershed Plan. The Steering
Committee, MSD, and the Watershed Coordinator will develop a BMP tracking plan that will summarize
actions, projects, investments, and water quality monitoring data. This progress will be reported on partners’
websites such as MSD, KWA, and DOW.

7.5.1 Tracking Progress

Tracking progress will include tracking plan implementation. The Steering Committee and Watershed
Coordinator will track the BMPs that are identified in this plan. As BMPs are added or modified, the BMP
table will be updated to reflect changes.

The Watershed Coordinator will track education and outreach efforts. For public outreach events, tracking
will include the specifics of each event, including the date, number of participants, type of event, type of
messaging, and whether there is a measurable impact from the event. For example, for a neighborhood or
park litter clean-up, the Watershed Coordinator will track the number of participants and the number of trash
bags collected. If a community group participates in an adopt-a-storm-drain program, the number of storm
drains and locations for each responsible group will be identified and reported on annually. Pre- and post-
surveys for education and outreach are also an option to assess knowledge and behaviors in the watershed.

In order to implement structural BMPs in the watershed, it will be necessary to communicate with
landowners. A tracking spreadsheet will be maintained regarding the communications with the landowners
and outcomes.

7.5.2 Improvement in Watershed Health or Practices

MSD and the Watershed Coordinator will assess monitoring data and track improvements in watershed
health through water quality sampling and visual assessments. The sharing of outreach messaging to the
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general public regarding water quality; targeted outreach materials education and outreach events; number
of participants in outreach events; implementation and maintenance of structural BMPs; and Phase |l
monitoring will also be utilized.

7.5.3 Improvements in Water Quality

Improvements in water quality will be documented by continued data collection by MSD through the
quarterly and recreational monitoring at the three LTMN locations in Middle Fork Beargrass Creek to assess
water quality as well as field, biological, and habitat conditions. It is anticipated that SRWW will continue its
volunteer monitoring program at the active SRWW locations in the watershed. Additional monitoring is
specified in the monitoring plan that is under development. The monitoring plan for the Middle Fork
Beargrass Creek watershed will be implemented after DOW approval and when additional funding is
identified and secured. Additional water quality sampling, an assessment of the stream banks using the
BEHI, and an analysis of the Three Forks stream walks are proposed as components of Phase Il monitoring.
Monitoring may also include tracing bacteria sources as well as the sources of other pollutants as needed,
and can include inspections performed and data collected as part of the MS4 program.

As structural BMPs, including stream restoration and green infrastructure projects, are implemented in the
watershed, monitoring data will be used to assess the effectiveness of the BMPs. Data collection, both prior
to and after the implementation of structural BMPs will be considered. Monitoring will be developed based
on the nature of the BMP.

7.6 GROUP VITALITY

To support the functionality, longevity, and group vitality of the Steering Committee, it is proposed that the
structure includes representatives from MSD, DOW, municipalities, subject matter experts, and nonprofit
participants. The Steering Committee will develop bylaws that ensure historical and institutional knowledge
is retained and that diverse representation from all partners is maintained. Documents will be maintained
according to the bylaws. Updates will be provided to participants and shared with the public through social
media and websites.
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