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CHAPTER |. INTRODUCTION

A Watershed Background

To tell the history of the Wolf Run Watershed is to tell the history of Lexington. Lexington was first founded
in 1775 by William McConnell at what is now known as McConnell Springs in the Wolf Run Watershed. As
Lexington has developed, the land use and water quality of the Wolf Run Watershed have changed. While
environmental concerns, including water quality, were not a public priority for most of the watershed history,
the last 30 years have seen a marked increase in public concern for the impact of land use changes on the
streams and groundwater resources of the Wolf Run Watershed.

To highlight some of these changes, we begin with the passage of sinkhole regulation in 1982 to protect
karst drainages. In 1993, McConnell Springs Park was established as a public park and significantly
restored largely as a result of this ordinance. In 1991, the University of Kentucky created the Arboretum,
partly located within the Wolf Run Watershed, showcasing native plants of all regions of the state. In 1999,
a weed ordinance was passed allowing native plants next to streams, swales, and karst areas to grow and
remain unmowed. In 2001, Lexington adopted its first stormwater manual and floodplain management plan,
and in 2002 adopted a greenway master plan. Each of these has been a step of progress towards
improving the relationship between urban development and water quality.

Wolf Run was first listed as impaired for swimming use in the 1998 303(d) list of Kentucky impaired waters.
This impaired status has remained since then, with additional impairments identified in subsequent years.
The impairment of Wolf Run, in addition to other Lexington streams, led the US Environmental Protection
Agency (USEPA) and the Kentucky Environmental and Public Protection Cabinet (KY EPPC) to file a
lawsuit (United States 2006) against Lexington over violations of the Clean Water Act in 2006. The lawsuit
was due to failure of the city to maintain the sanitary and storm sewer systems, causing raw sewer
discharges into streams. On March 14, 2008, Lexington lodged a Consent Decree in order to resolve this
lawsuit (United States 2008). Within the Consent Decree, Lexington agreed to make extensive
improvements to its sewer systems, address sanitary sewer overflows and associated Municipal Separate
Storm Sewer System (MS4) permit violations, as well as to reduce the discharge of pollutants via
stormwater. With the Consent Decree in place, Lexington is furthering its efforts to improve water quality in
Wolf Run.

The citizens of Lexington, especially those in the Wolf Run Watershed, share this interest in water quality
improvement. The Friends of Wolf Run, a community based watershed group, became active in the
watershed in 1997, prior to the first impaired listing of Wolf Run, educating the community about stream
health and making initial steps towards a cleaner watershed. This group continues to be an outspoken
proponent of improving the water quality in Wolf Run. The Friends of Wolf Run sponsors the Wolf Run
Watershed Council, consisting of groups and individuals working to improve the watershed.

This watershed plan is being developed in order to provide a comprehensive assessment of the health of
the watershed, citizen and stakeholder concerns, watershed remediation strategies, and implementation
plans for the future. It is being developed under a Section 319(h) Nonpoint Source Implementation Program
Cooperative Agreement (#C9994861-09) awarded by the Commonwealth of Kentucky, Energy and
Environment Cabinet, Department for Environmental Protection, Division of Water (KDOW) to the
Lexington-Fayette Urban County Government (LFUCG) based on an approved work plan. These federal
funds were awarded to KDOW from the USEPA under Section 319 of the Clean Water Act. Third Rock
Consultants, LLC (Third Rock) was selected as the environmental consultant for this grant under a request
for proposal issued by LFUCG. Friends of Wolf Run was also issued grant funding through a memorandum
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of agreement with LFUCG, primarily to engage, educate, and solicit input from the public during the
development of this plan.

This watershed based plan presents the collaborative culmination of an extensive data collection and
analysis effort, recruitment of partners and stakeholders in watershed interests, and remediation strategy
development. The Wolf Run Watershed Council has outlined a comprehensive plan to address the
watershed issues. This document is intended to address the nine minimum elements required in the
USEPA's Handbook for Developing Watershed Plans to Restore and Protect Our Waters (USEPA 2008).
These nine elements are as follows:

1.

An identification of the causes and sources or groups of similar sources that will need to be
controlled to achieve the load reductions estimated in this watershed based plan (and to achieve
any other watershed goals identified in the watershed based plan), as discussed in item (b)
immediately below. Sources that need to be controlled should be identified at the significant
subcategory level with estimates of the extent to which they are present in the watershed (e.g., X
numbers of dairy cattle feedlots needing upgrading, including a rough estimate of the number of
cattle per facility; Y acres of row crops needing improved nutrient management or sediment control;
or Z linear miles of eroded stream bank needing remediation).

An estimate of the load reductions expected for the management measures described under
paragraph (c) below (recognizing the natural variability and the difficulty in precisely predicting the
performance of management measures over time). Estimates should be provided at the same level
as in item (a) above (e.g., the total load reduction expected for dairy cattle feedlots; row crops; or
eroded stream banks).

A description of the nonpoint source management measures that will need to be
implemented to achieve the load reductions estimated under paragraph (b) above (as well as to
achieve other watershed goals identified in this watershed based plan), and an identification (using
a map or a description) of the critical areas in which those measures will be needed to implement
this plan.

An estimate of the amounts of technical and financial assistance needed, associated costs,
and/or the sources and authorities that will be relied upon, to implement this plan. As sources of
funding, States should consider the use of their Section 319 programs, State Revolving Funds, US
Department of Agriculture’s (USDA) EQIP and Conservation Reserve Program, and other relevant
federal, state, local, and private funds that may be available to assist in implementing this plan.

An information/education component that will be used to enhance public understanding of the
project and encourage their early and continued participation in selecting, designing, and
implementing the nonpoint source management measures that will be implemented.

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

A description of interim, measurable milestones for determining whether nonpoint source
management measures or other control actions are being implemented.

A set of criteria that can be used to determine whether loading reductions are being
achieved over time and substantial progress is being made towards attaining water quality
standards and, if not, the criteria for determining whether this watershed based plan needs to be
revised or, if a nonpoint source TMDL has been established, whether the nonpoint source TMDL
needs to be revised.

A monitoring component to evaluate the effectiveness of the implementation efforts over
time, measured against the criteria established under item (h) immediately above.
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B. Partners and Stakeholders

The Wolf Run Watershed Council, formed in December 6, 2010 comprises the team of partners and
stakeholders who will work together to support the plan sponsor, LFUCG, and accomplish the remediation
activities detailed in this plan. The following organizations took an active role in participation of the the
Watershed Council and the development of this watershed plan:

Kentucky Division of Water

Lexington-Fayette Urban County Government Division of Water Quality
Lexington-Fayette Urban County Government Division of Environmental Policy
Lexington-Fayette Urban County Government Parks and Recreation
10t District Urban County Council Member Doug Martin

11t District Urban County Council Member Peggy Henson

Friends of Wolf Run

University of Kentucky College of Agriculture

University of Kentucky Water Resource Research Institute

University of Kentucky Environmental Research and Training Laboratory
Bluegrass Community and Technical College Environmental Science Technology
Kentucky Geological Survey

Kentucky River Basin Coordinator

Fayette County Public Schools

Red Mile Racetrack

Calumet Farm

Three Chimneys Farm

Good Foods Market and Café

Southland Association

Port Royal Neighborhood Association

Picadome Neighborhood Association

Harrods Park Townhomes Association

Cardinal Valley Neighborhood Association

Gardenside Neighborhood

Bluegrass PRIDE

Kentucky Waterways Alliance

Bluegrass Raingarden Alliance

Eastway Wetland Committee

Preston Springs Group

Third Rock Consultants

CDP Engineers

Cedar Creek Engineering

EcoGro

Montgomery Plumbing

National Environmental Compliance

Leachman Landscape Design
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CHAPTER Il. WATERSHED INFORMATION

A. Watershed Location

The Wolf Run Watershed, Hydrologic Unit Code (HUC) number 05100205270-070, is a 10.18 square mile
(6514 acre) watershed located entirely within Fayette County, Kentucky. Wolf Run Watershed drains into
Town Branch, which flows into North Elkhorn Creek and on to the Kentucky River. Wolf Run and Vaughn's
Branch are the two main tributaries in the watershed.

The watershed boundary is shown on Exhibit 1, page 1I-2. The mouth of the watershed is located just east
of Alexandria Drive, between Old Frankfort Pike and the railroad. The western watershed boundary extends
to the western terminus of Our Native Lane, continues just west of New Circle Road along Versailles Road
and Parkers Mill Road, and crosses inside New Circle Road near Georgian Way. It crosses Harrodsburg
Road just north of Alexandria Drive and generally follows Pasadena Drive until its intersection with
Nicholasville Road. From Nicholasville Road, the eastern watershed boundary continues to the intersection
of Alumni Drive and College Way, including much of the University of Kentucky Arboretum. It continues
around to the northern terminus of Sports Center Drive and crosses Harrodsburg Road at Bucoto Court and
Versailles Road near Woodford Drive. The watershed boundary continues northwestward, crossing Old
Frankfort Pike at Duncan Machinery Road before returning to the watershed mouth.

In addition to the watershed's boundary as delineated by surface topography, karst drainage must also be
considered. Due to the abundance of limestone near the surface in the Inner Bluegrass, karst formation is
common and frequently provides the conduit for subterranean flow. Since karst flows are not simply
dictated by topography like surface water flow, their beginning and ending points are more difficult to
predict. However, using methods such as dye tracing, geologists have been able to delineate these
groundwater flow routes. Several such flow routes have been mapped in the Wolf Run Watershed. As
illustrated by Exhibit 2, page 1I-3, these inputs are located outside the watershed boundary. Preston’s Cave
Spring/McConnell Springs groundwater basin has inputs located in the Wolf Run Watershed that have been
traced to McConnell Springs, which is located in the adjoining Town Branch Watershed. Groundwater flow
from McConnell Springs sinks on the western boundary of this karst window before reentering the Wolf Run
Watershed where it flows to Preston’s Cave Spring and discharges to Wolf Run Creek. The Wolf Run
Watershed also receives surface water inputs from the adjoining South Elkhorn Creek Watershed, located
southwest of the watershed boundary, via subsurface flow from local sinkholes to Kenton's Blue Hole
Spring.

B. Surface Hydrology

Wolf Run lies within the Inner Bluegrass Ecoregion, which contains undulating terrain with moderate rates
of both surface runoff and subsurface drainage. Wolf Run flows for approximately 4.75 miles from its
headwaters to its confluence with Town Branch. Including Wolf Run, there are approximately 13.5 miles of
perennial streams and tributaries within the Wolf Run Watershed. Excluding the headwaters, Wolf Run is
predominately a high gradient perennial stream of mixed substrates flowing through a gently rolling
topography with relief varying by less than 100 feet. Much of the upper reach of Wolf Run lies in a concrete
channel. Vaughn’'s Branch is the largest of the tributaries feeding Wolf Run and flows approximately
1.6 miles from its headwaters to the confluence with Wolf Run (just north of Cambridge Street). Other
tributaries include the Cardinal Run tributary, Gardenside Tributary, McConnell Branch (which flows out of
Preston’s Spring), and other unnamed tributaries. Big EIm Tributary is a tributary to Vaughn's Branch.
Wolf Run is prone to flashy storm flows as rainfall in the stream’s urban setting quickly flows off the
impervious surfaces (streets, roofs, etc.) and into the stream.
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A United States Geological Survey gaging station was established on Wolf Run near Old Frankfort Pike in
September 1997. Basic statistics on the discharge at this station are provided in Figure 1. These statistics
indicate that Wolf Run discharges approximately 0.1 to one cubic foot per second (cfs) under low flows, one
to four cfs in dry conditions, four to 10 cfs in mid-range conditions, 10 to 30 cfs under moist conditions, and
30 to 893 cfs in high flows.

FIGURE 1 - WOLF RUN AT OLD FRANKFORT PIKE, MEAN FLOW STATISTICS
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C. Climate and Precipitation

Table 1, page II-5, shows the monthly climatological normals for temperature and precipitation based on
records from 1981 to 2011 compiled by the National Weather Service (NWS 2011). The temperature in this
area ranges from an average monthly minimum of 24.9°F in January to an average monthly maximum of
86.1°F in July. The average total precipitation is 45.17 inches annually with 13.0 inches of snowfall on
average.

D. Groundwater-Surface Water Interaction

When limestone bedrock is near the surface, surface water and precipitation often pass through the soil
into the limestone, where it is called groundwater. Over time, horizontal and vertical cracks in the rock can
become enlarged by the acids in the water to form a landscape characterized by sinkholes, springs, and
caves, called karst topography. The groundwater flow pattern in a karst area is not related to the surface
drainage flow pattern above it, and the two may in fact flow in different directions.

The Wolf Run Watershed has well developed karst features throughout the watershed area. As shown in
Exhibit 2, page 1I-3, numerous springs and several large karst groundwater basins are located within the
watershed.

The Preston’s (McConnell) karst basin collects water from throughout the southeastern third of the
watershed extending beyond the surface watershed boundary to the southeast and northeast. Known
surface water inputs (sinks) into this karst groundwater basin occur at the Lafayette High School sink in the
south, the Campbell House sink near Mason Headley Road, and two swallets (open entry points into the
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system) near Red Mile. Water from these sinks emerge at McConnell Springs Park. McConnell Springs is
a unique geological feature with two successive artesian springs, the Blue Hole and the Boils. Downstream
of the Boils, the water enters into another sink before emerging at Preston’s Spring and flows downstream
to the main stem of Wolf Run.

TABLE 1 - MONTHLY CLIMATOLOGICAL NORMALS 1981 - 2010

Month | Max Temp (°F) | Min Temp (°F) | Avg Temp (°F) | Precip (in) | Snow (in)
January 40.9 24.9 32.9 3.20 3.9
February 45.6 28.1 36.9 3.20 4.6
March 55.4 35.7 45.5 4.07 1.4
April 65.8 4.7 55.3 3.60 0.3
May 74.4 53.9 64.2 5.26 0
June 82.9 62.5 72.7 4.44 0
July 86.1 66.3 76.2 4.65 0
August 85.6 65.0 75.3 3.25 0
September 78.8 575 68.1 291 0
October 67.5 46.6 57.0 3.13 0
November 954 37.3 46.3 3.53 0.3
December 43.9 28.0 36.0 3.93 2.5
Annual 65.3 46.0 55.6 4517 13.0

National Weather Service, 2011

The Kenton karst groundwater basin also has some marginal influence on the southwestern border of the
watershed. The Kenton Blue Hole and Wilhite James springs occur in this area as well as a large sinkhole
and an unnamed spring.

In addition to these springs that drain these large karst basins, numerous unnamed springs as well as the
Gardenside Spring and Kay Spring are located throughout the watershed area. Some of these springs
have perennial flow while others are seasonal. The abundance of springs in the watershed may sustain
surface flows during dry conditions. The Wolf Run Trail of Springs was developed through collaboration of
the Friends of Wolf Run, Bluegrass Community and Technical College, Kentucky Geological Survey,
Kentucky American Water, KDOW, and LFUCG. The Trail of Springs registers known spring locations in
the watershed for self-guided exploration. Poster-sized maps have been developed through the project
and are available at  the McConnell Springs Nature Center  or at
http://wolfrunwater.org/springs/WolfRunSprings-Map.pdf

In order to evaluate the sensitivity of groundwater resources to water pollution, KDOW developed a
hydrologic sensitivity index to quantify the regions of Kentucky (Ray et al. 1994). Based on groundwater
recharge, flow, and dispersion rates, the index ranges from 1 (low) to 5 (high). With the large amount of
karst in the Wolf Run Watershed, the hydrologic sensitivity index is high (5), indicating that the area is
highly susceptible to groundwater pollution.
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E. Flooding

Floodplains are lands adjacent to streams that flood during intense wet weather events. The ability of a
stream to access the floodplain is a critical component of a stream’s health. When streams have access to
natural floodplains, the number and severity of floods is reduced, nonpoint source pollutants are reduced,
water slows down and sediments settle out over the large floodplain area, and groundwater can be
recharged. A stream that cannot access its floodplain (e.g., by channelization, channel incision, or
construction of a flood wall) will carry more energy, causing bank erosion and channel downcutting. It will
also carry a higher pollutant load downstream during storm events and may have reduced baseflow.

Much of the 100-year floodplain along Wolf Run and Vaughn's Branch has been greatly encroached upon
by urban development (Exhibit 3, page 1I-7). LFUCG recently purchased and demolished numerous flood
prone homes along Wolf Run (along Roanoke Road and Furlong Drive) in an effort to reclaim a portion of
this floodplain. Additionally, LFUCG purchased four properties on Lane Allen Road to prevent development
of an area known to have a flooding problem. LFUCG property ownership related to water quality projects
is shown in Exhibit 3. These properties are categorized by the reason they came into government
ownership and their current purpose.

In addition to floodplain accessibility, the frequency and magnitude of flooding is affected by the percent of
impervious surface in a watershed. Under natural conditions, most rainwater is absorbed into the soil or
evapotranspired by trees. With increased impervious surfaces such as rooftops or pavement, water cannot
infiltrate into the soil and therefore quickly flows into the stream. This can lead to frequent and/or severe
flooding events of higher magnitudes.

F. Geology

The Wolf Run Watershed lies in the Lexington West geologic quadrangle (Miller 1967). As shown on
Exhibit 4, page 1I-8, Ordovician Lexington Limestone underlies the watershed in addition to Quaternary
Alluvium, which is deposited along the stream channels. Along the watershed boundaries and in the
upland areas of the watershed is the Tanglewood Limestone Member which overlays the Brannon
Limestone Member. The most dominant layer within the watershed is the Grier Limestone Member.

According to the Lexington West geologic quadrangle, the alluvium formation is clay, silt, and gravel, which
locally contains abundant chert and dense argillaceous limestone fragments. Generally, the alluvium is
10 feet thick along larger streams but less than five feet thick along smaller tributaries.

The Tanglewood Limestone Member is described as fine- to medium-grained, crossbedded, and slightly
phosphatic with thin shale partings. It is bioclastic. Sometimes the bed is higher than the Brannon
Limestone Member; sometimes it is lower.

The Brannon Limestone Member is described as limestone and shale. The limestone is microgranular and
argillaceous in part with thin beds of shale locally interbedding with clastic limestone. In thicker areas, such
as near the intersection of New Circle Road and Old Frankfort Pike, convolute bedding and flow rolls are
common. Chert occurs in thin beds and nodules. Thin beds of swelling bentonite occur near the base of
the layer. Springs occur at the top of this layer, but are more common near contact with underlying
bioclastic and granular phosphatic limestones.

Grier Limestone Member is described as rubbly and consists of irregular medium and coarse-grained
limestone nodules in argillaceous limestone. Shale partings separate some beds.
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Vulcan Materials currently operates a limestone quarry just outside the watershed area, northeast of
McConnell Springs. The operation mines the Tyrone, Oregon, and Camp Nelson geologic formations for
limestone to be used in cement, concrete, crushed stone, fertilizer, and acid water treatment, among other
applications. Bentonite layers largely separate the groundwater from these lower limestone formations.

G. Ecoregion and Topography

The Wolf Run Watershed is located in the Inner Bluegrass (71l) Level 4 Ecoregion (Woods et al. 2002).
This region is described as “a weakly dissected agricultural plain containing extensive karst, intermittent
streams, and expanding urban-suburban areas that originally developed near major springs.” The area is
noted for its soil fertility. The land use description of the Inner Bluegrass describes several land use driven
pollutant sources typical of the area:

“Agriculture contributes sediment, nutrients, pesticides, and pathogens to surface water;
algal blooms and low concentrations of dissolved oxygen occur especially where the
riparian tree canopy has been removed. Wastewater discharge and runoff downstream of
urban areas release trace metals into some streams. Package waste treatment plants for
small residential subdivisions often discharge into dry valleys, produce effluent-dominated
streams, and have a high failure rate.” (Woods et al. 2002)

The natural vegetation of upland areas is described as oak-hickory forest with dominants of white oak,
shumard oak, walnut, chinquapin oak, bur oak, shellbark hickory, and Kentucky coffeetree. Dominant
vegetation surrounding sinkholes is described as sycamore, black locust, hackberry, and mulberry while
abandoned agricultural land often has broomsedge and sumac dominants. The land uses for the ecoregion
are described as follows: “pastureland, cropland, urban-suburban development, .... thoroughbred horse,
cattle, burley tobacco, corn, and hay farming. Urban-suburban areas are expanding. Nutrient levels in
streams are high. Low dissolved oxygen and high trace metal levels occur in some stream reaches
downstream of urban areas.” (Woods et al. 2002)

Exhibit 5, page 1I-10, shows that the topography of the Wolf Run Watershed is gently rolling with local relief
generally varying by less than 100 feet. Most of the variation is found in the northern third of the watershed
towards the mouth. Historic stream data indicates that numerous headwater tributaries along the
southeastern portion of the watershed have been removed due to extensive development that has occurred
in these areas over time.

H. Soils

According to the soil survey of Fayette County (Sims et al. 1987), the most prominent soils within the Wolf
Run Watershed are Maury and McAfee silt loams, as shown in Exhibit 6, page 1I-11. This association of
soils is described as “undulating, deep and moderately deep, well drained soils high in phosphate; on
uplands.” These soils occupy 68 percent of the watershed and are formed mostly from weathered material
from phosphatic limestone. Therefore, high phosphorus in the water samples does not necessarily indicate
water pollution but could simply indicate background geological conditions. Maury soils are described as
“deep, well-drained, and fertile” while McAfee soils are “well drained or somewhat excessively drained and
are less than 3 feet deep over bedrock.” The soils are noted for their utility in raising thoroughbred
racehorses, although hay, silage, beef cattle, and tobacco are also farm uses of the soil. These soils are
commonly underlain by sinkholes and karst drain-ways. Maury soils are typically moderately limited for
septic tank system field filters while McAfee soils are severely limited due to rock and permeability issues.
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Lanton silty clay loam, Melvin silt loam are listed as hydric within Fayette County. Lawrence silt loam,
Loudon silt loam, and Newark silt loam are listed as possibly having inclusions of hydric soils. Each of
these soils is located within the watershed (Exhibit 6, page 11-11) but only form a small percentage of the
land area (seven percent). Areas of hydric soil are important since wetland restoration or expansion is
more likely to be successful in these areas; particularly in the headwaters in the south and eastern portions
of the watershed wetland restoration or creation may be an option.

National Wetland Inventory (NWI) mapping indicates that nine wetlands are located within the Wolf Run
Watershed with a total area of 13.46 acres. However all of these wetlands are ponds or retention basins.
One spring fed wetland, unmapped by NWI, is located at the Allendale Greenway in the floodplain of Wolf
Run near the confluence with Springs Branch. Some scattered wetlands are also located along Cardinal
Run. Other wetlands locations in the watershed are unknown.

l. Riparian Ecosystem

Although riparian zones produce many water quality benefits, these benefits are dependent on the width of
the riparian area, the size of the stream that it borders, vegetative composition, and density. Stream
ordination is a system applied to designate the size and location of stream systems. One method of stream
ordination, as shown in Figure 2, assigns all headwater perennial streams with an order of one, and
increases the order at the confluence of streams of equal order. Thus, when two third-order streams
combine, a fourth-order stream is produced. The water quality functions provided by the riparian zone vary
by stream order. Riparian corridors on first and second-order streams provide the maximum nutrient
removal, shading, and bank stabilization benefits (Palone et al. 1997). Fish habitat and aquatic ecosystem
benefits are typically greatest for third and fourth-order streams while flood mitigation benefits of riparian
corridors increase as the stream order increases. Sediment control benefits remain relatively constant for
all stream orders.

FIGURE 2 - STREAM ORDER DIAGRAM

From FISRWG, 1998

The width of the riparian zone necessary to achieve these benefits varies depending on the function. The
US Army Corps of Engineers (Fischer and Fischenich 2000), recommends the following riparian buffer
widths for various functions: five to 30 meters (16 to 100 feet) for water quality protection, 30 to over 500

Prepared by: Third Rock Consultants, LLC Final, March 2013
For: Lexington-Fayette Urban County Government, 319(h) Grant No. #C9994861-09



Chapter Il, Watershed Information, Page II-13
Wolf Run Watershed Based Plan

meters (100 to over 1,600 feet) for riparian habitat, 10 to 20 meters (30 to 65 feet) for stream stabilization,
20 to 150 meters (65 to 500 feet) for flood attenuation, and three to 10 meters (10 to 30 feet) for detrital
input.

An analysis of the actual riparian widths in the Wolf Run Watershed was compared against the minimum
recommended buffer width for each function. Thirty feet was used instead of 16 feet as the minimum width
for water quality protection since most filtering occurs within 30 feet for low to moderate slopes found
throughout the watershed. The riparian width and edge of water for each bank was delineated from aerial
photographs. Areas with forested canopy or overgrown vegetation were included in the riparian buffer
zone. Each bank was then divided into segments based on the maximum width of the riparian corridor and
stream order. Exhibits 7 and 8, pages II-14 and 1I-15, show the locations of riparian zones.

The riparian zone analysis, summarized in Table 2, revealed similar trends among all stream orders
(though second order streams scored consistently lower than both first and third order in each category).
Riparian zones in the watershed were generally abundant within the first 10 feet, but decreased
dramatically at each successive threshold.

TABLE 2 - PERCENTAGES OF STREAM BANKS WITH RIPARIAN AREAS PROVIDING FUNCTIONAL
BENEFITS IN THE WOLF RUN WATERSHED

. Stream Stabilization . N .
Organic Input : Flood Attenuation | Riparian Habitat
Stream Order (>10 ft) & W?go (?tl;allty (>65 ft) (>100 ft
First Order 92.8 61.9 26.8 8.5
Second Order 875 52.4 211 8.0
Third Order 97.0 64.4 21.7 8.1

Based on the aerial delineations, the majority of the streams and tributaries in the Wolf Run Watershed
have some form of riparian cover within 10 feet of the stream bank. While the quality of the riparian zone
could not accurately be determined via the aerial image (i.e., mature trees, small shrubs, mowed grass,
etc.) the abundance of streams with at least 10 feet of riparian zone is a positive moving forward, as these
areas likely have the potential for enhancement. Similarly, over half of the streams in the watershed have
at least 30 feet of riparian zone, which plays a crucial role in stream stabilization and water quality. Areas
where this 30-foot buffer could be expanded/enhanced and protected will be important to identify for
watershed management activities.

Typical of urban streams, the existence of riparian zone substantially declines beyond 65 feet, which is
when benefits for flood attenuation and riparian habitat are realized. While there may be some areas at this
distance available for expansion and/or enhancement, the highly developed urban setting typically makes it
a difficult and expensive task. Fortunately, there are other methods available for aiding in flood attenuation
(e.g., rain gardens, green roofs, replacing impervious surfaces, detention/retention basins, etc.). As the
possibility for riparian expansion past 100 feet is unlikely in most areas, efforts regarding riparian habitat
should be focused on connectivity. Connecting areas that support riparian habitat to areas with less
abundant riparian cover that can be enhanced will increase migration corridors and could benefit wildlife by
reducing habitat segmentation in the watershed.
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J. Fauna and Flora

Fauna in the Wolf Run Watershed is primarily domestic (dogs, cats, horses, cows, etc.). Other animals
inhabiting the watershed are those that are highly adaptable and/or tolerant of disturbance (e.g., raccoon,
opossum, squirrel, northern cardinal, blue jay, robin, house sparrow, starling, etc.) Domestic animals and a
select few waterfowl, such as Canada goose and mallard (particularly around Gardenside Park and Wolf
Run Park), are likely species that may contribute to fecal inputs in Wolf Run.

The Proposed Draft “Total Maximum Daily Load for Fecal Coliform and E. coli, 9 Stream Segments and 2
Springs within the South Elkhorn Creek Watershed, Fayette, Franklin, Jessamine, Scott, and Woodford
Counties, Kentucky” developed by UK (Ormsbee et al. 2011) took into consideration estimates of wildlife
and domestic animal pathogen inputs within the watershed using the USEPA's Bacterial Indicator Tool
(BIT) (USEPA 2001). The wildlife in the South Elkhorn Creek watershed was represented by duck, deer,
beaver, raccoon, and migratory geese. USEPA’s BIT provides a population density for each species of
animal for a particular land use (USEPA, 2001). This tool assumes an animal population of five deer, five
geese, 10, ducks, one beaver, and two raccoons per square mile of cropland or pastureland land use. For
forestland use, the populations are doubled for each animal (except raccoons, for which five per square
mile are assumed). Based on these assumptions, there are approximately 46 deer, 46 geese, 50 ducks,
five beaver, and 23 raccoon in the Wolf Run Watershed.

According to the Kentucky State Nature Preserve Commission (KSNPC), Fayette County contains several
state and federally listed threatened, endangered, or special concern species. Table 3, page II-17, lists
these species and communities.

While habitat for these species is present within Fayette County, none lies within the boundaries of Wolf
Run Watershed. And though no habitat currently exists in the watershed for these species, management
activities that create or enhance habitat for these species, as well as the water quality (both within the
watershed and in the water of the receiving streams), are preferable and have greater opportunities for
funding.

While consideration of threatened and endangered species is important, consideration of exotic and
invasive species in the watershed are also important. Exotic invasive species of plants can wreak havoc
with ecological balance, creating trouble for rare and common species alike, and also degrade waterways
and interfere with water uses. According to Jim Lempke (Per. Comm. 2010), Curator of Native Plants and
Natural Ecosystems for the Arboretum, the following exotic, invasive species have been found in the
Arboretum Woods (in order from highest numbers to lowest):

Euonymus fortunei (wintercreeper)
Lonicera maackii (bush honeysuckle)
Lonicera japonica (Japanese honeysuckle)
Euonymus alata (burning bush)

Morus alba (white mulberry)

Celastris orbiculatus (Oriental bittersweet)
Rosa multiflora (multiflora rose)

Alliaria petiolata (garlic mustard)

Ligustrum vulgare (privet)
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Hedera helix (English ivy)

Acer platanoides (Norway maple)

Hibiscus syriacus (Rose of Sharon)
Viburnum lantana (Wayfaringtree)
Polygonum cuspidatum (Japanese knotweed)
Prunus avium (bird cherry)

Rhamnus davurica (buckthorn)

TABLE 3 - THREATENED, ENDANGERED, AND SPECIAL CONCERN SPECIES OF FAYETTE

COUNTY
us KY
Common Name Scientific Name Status* Status*
Amphibians
Eastern Hellbender Cryptopranghus alleganiensis - S
alleganiensis
Northern Leopard Frog Rana pipiens - S
Birds
American Coot Fulica americana - E
Bank Swallow Riparia riparia - S
Barn Owl Tyto alba - S
Black-crowned Night-heron Nycticorax nycticorax - T
Blue-winged Teal Anas discors - T
Bobolink Dolichonyx oryzivorus - S
Dark-eyed Junco Junco hyemalis - S
Double-crested Cormorant Phalacrocorax auritus - E
Henslow's Sparrow Ammodramus henslowii - S
Northern Shoveler Anas clypeata - E
Lark Sparrow Chondestes grammacus - T
Little Blue Heron Egretta caerulea - E
Peregrine Falcon Falco peregrinus PS.LE E
Savannah Sparrow Passerculus sandwichensis - S
Sedge Wren Cistothorus platensis - S
Yellow-crowned Night-heron Nyctanassa violacea - T
Insects
Garman's Cave Beetle Pseudanophthalmus horni - S
Northern Hairstreak Satyrium favonius ontario - S
Sedge Sprite Nehalennia irene - E
Mammals
Gray Myotis Myotis grisescens LE T
Indiana Bat Myotis sodalis LE E
Least Weasel Mustela nivalis - S

*Abbreviations are as follows: LE = Listed Endangered. PS = Partial Status (status only applies to a portion of the
species range), E = Endangered, T = Threatened, S = Special Concern
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Ailanthus altissima (tree of heaven) is not currently in the woods but has been found not far from the
woodland and has been removed in large numbers from the Arboretum. These exotic invasive species are
also expected to be found in the Wolf Run Watershed, particularly along wooded riparian corridors.

K. Land Use and Nonpoint Source Pollutants

1. Land Use
As different types of land use contribute different types of pollution and stresses to the creek, identifying
these land uses within the Wolf Run Watershed is important for watershed planning. The 2007
Comprehensive Plan for Lexington-Fayette County, Kentucky (LFUCG 2007) divided the Lexington-Fayette
County area into 20 land use categories described in Table 4. Exhibit 9, page 11-20, shows the locations of

these land uses within the Wolf Run Watershed.

TABLE 4 — LAND USE DESCRIPTIONS FROM 2007 COMPREHENSIVE PLAN FOR LEXINGTON-

FAYETTE COUNTY

Land Use Type

Description

Low Density
Residential (LD)

Residential - up to four units per gross acre or up to five units per net acre. Housing
types found under this category include single-family detached and may include
townhouse and duplex.

Medium Density
Residential (MD)

Residential — up to 8 units per gross acre or up to 10 units per net acre. Housing types
found under this category include single-family detached, townhouse, duplex, and
apartment.

High Density
Residential (HD)

Residential — 6-20 units per gross acre or 10-25 units per net acre. Housing types found
under this category include townhouse, apartment, dormitories, residential care facilities,
and assisted living quarters.

Very High Density
Residential (VHD)

Residential — 16-32 units per gross acre or 25-40 units per net acre. Housing types
found under this category include apartments, dormitories, residential care facilities, and
assisted living quarters.

Highway Commercial
(HC)

Establishments for retail sale of goods and services which appeal to the motorist, such
as hotels, and establishments which display, rent, sell, and service motor vehicles,
boats, and other related equipment. Retail trade, personal services, and professional
service activities may also take place in these areas.

Retail, Trade and
Personal Services
(RT)

Establishments for the retail sale of goods, prepared foods and drinks, or the provision
of certain personal services. Establishments that operate in a store or store-like
environment including hardware stores, general merchandise and food stores, gasoline
service stations, eating and drinking places, beauty or barbershops, shoe repair stores,
and professional service activities, such as branch banks.

Professional Service /
Office (PS)

Services that are provided within the confines of an office including financial and credit
institutions, security and commodity brokers, holding and investment companies,
architectural and engineering firms, legal and medical services, insurance, real estate
agents, etc.

Commerglal , Mixed-use category that encourages combinations of office and neighborhood retail with
Residential Mixed . : ; )
Use (MU) residential above, or adjacent to, the retail and office.

Light Industrial (LI)

Establishments that assemble finished or semi-finished materials, food preparation,
publishing, communication, construction materials, or any establishment or repair
services which may present a moderate nuisance to adjacent properties.

LFUCG 2007
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TABLE 4, CONTINUED

Land Use Type

Description

Heavy Industrial (HI)

Establishments that engage in manufacturing involving the transformation of a material
from its raw form to a finished or semi-finished product, and establishments with high
potential nuisance factors, such as noise, odor, vibrations, etc.

Warehouse and

Establishments that are engaged in bulk storage, wholesale or bulk sale, shipment, and
trans-shipment or related activities; some retailers of goods which do not depend on

Wholesale (WW) walk-in business; some retailers of goods which are extremely large, noisy, or
inappropriate to other business zones.

Office / Warehouse Light industrial and warehouse uses that are compatible with offices. Allows businesses

(ow) to combine their entire operation within one building.

Utiiies (U) This category includes non-office facilities of utility providers such as treatment plants,

substations, and towers.

Semi-Public Facilities
(SP)

Privately owned facilities that benefit the public and contribute to the general welfare of
the entire community. Includes places of worship, cemeteries, private educational
institutions, and private recreation.

Other Public Uses
(OPU)

Publicly owned facilities that benefit the public and contribute to the general welfare of
the entire community. Includes public health and educational institutions, major
transportation facilities, libraries, fire stations, and government offices.

Greenspace / Open
Space (GS)

Undevelopable open space land including medians, retention basins, excess right-of-
way along freeways and expressways, interchange areas, and some common open
space areas owned and maintained by homeowners’ associations.

Public Education (PE)

All public school facilities, including accessory facilities for public elementary, middle,
and high schools.

Public Recreation
(PR)

All publicly owned parkland and facilities.

Circulation (CIR)

Lands with predominant automobile and rail circulation facilities and parking uses.
Includes the actual pavement dimension for all state maintained minor arterials and
higher road classifications, and all locally maintained major arterials.

Agricultural Lands
(RL)

Rural land characterized by its predominance of use for agriculture.

LFUCG 2007

Land use in the Wolf Run Watershed is dominated by low density residential, which accounts for over
42 percent of the Wolf Run area (Table 5, page 1I-21). Light industrial; other public uses; core agriculture
and rural lands; public recreation; high density residential; retail, trade and professional services;
professional service/office; medium density residential; semi-public facilities; and greenspace/open space
combine to account for another 50 percent of land use. With the exception of part of the core agriculture
land located at the north end of the watershed, buildings within the watershed are on the Lexington sanitary
sewer network.
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TABLE 5-LAND USE

Relative
Land Use Type Total (Acres) | Abundance (%)
Low Density Residential 2,998.06 42.93
Light Industrial 464.28 6.65
Other Public Uses 433.28 6.20
Core Agriculture and Rural Lands 427.60 6.12
Public Recreation 412.30 5.90
High Density Residential 364.38 5.22
Retail, Trade and Personal Services 356.04 5.10
Professional Service / Office 315.28 451
IMedium Density Residential 296.59 4.25
Semi-Public Facilities 274.18 3.93
Greenspace / Open Space 156.41 2.24
Public Education 129.64 1.86
Circulation 126.83 1.82
\Very High Density Residential 74.30 1.06
\Warehouse and Wholesale 56.09 0.80
Heavy Industrial 35.83 0.51
Highway Commercial 31.89 0.46
Commercial Residential Mixed Use 30.40 0.44
Utilities 3.51 0.05
Office / Warehouse 2.86 0.04
Total 6,989.74 100.00

As low density residential accounts for such a large proportion of land use in the watershed, nonpoint
sources of pollution commonly associated with such land use may play a large role in the health of Wolf
Run and its tributaries. Lawn fertilizers (typically high in nitrogen and phosphorus), herbicides and
pesticides are commonly applied in these zones to keep grass green. However, fertilizer that is not
absorbed into the soil may be carried into streams in runoff resulting in nutrient pollution problems and algal
blooms in Wolf Run and its tributaries. Often, household pets are associated with low-density residential
areas and can contribute to fecal and nutrient pollution.

In the highly developed Wolf Run Watershed, other threats to stream health and water quality exist,
including roadway crossings, streamside businesses, suspected sanitary sewer overflows or losses from
the sanitary sewer collection system, and a high level of imperviousness.

Agriculture land, the majority of which is located north of New Circle Road, accounts for approximately
six percent of land use in the watershed. Horses, cattle or other livestock operations on these lands are a
source of nonpoint source pollution. Through direct inputs of fecal material or via runoff, these animals can
raise the pathogen and nutrient levels of streams. Cropland can also contribute nonpoint source pollution
due to the addition of fertilizers and pesticides, which may be carried through runoff to streams. In the
agricultural areas outside of the sanitary sewer coverage, failing onsite sewage treatment (septic systems)
can be a source of nonpoint source (NPS) pollution. Typically, septic system failure can be detected by
water falling back into the tanks when the tank is pumped, or by soil flooding due to lack of soil infiltration.
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However, in soils with karst or epikarst subsurfaces, such signs of failure may not be detected due to
effluent drainage into the groundwater system.

Land use within 100 feet of Wolf Run and its tributaries is still predominately low density residential
(35.25 percent), but public recreation (17.9 percent) and light industrial (12.83 percent) account for a higher
percentage of land use along the streams (when compared to their overall presence in the watershed), as
shown in Table 6. Because opportunities for improving habitat, filtration, and other beneficial water quality
functions increase with proximity to the streams, the land use types in this area are important to identify for
development and implementation of Best Management Practices (BMPs) to address stormwater runoff
NPS pollution.

TABLE 6 — LAND USE WITHIN 100 FEET OF WOLF RUN AND ITS TRIBUTARIES

Relative
Land Use Type Total (Acres) Abundance (%)

Low Density Residential 101.59 35.25
Public Recreation 51.59 17.90
Light Industrial 36.96 12.83
Residential 26.29 9.12

Core Agriculture and Rural Lands 23.01 7.99

Greenspace / Open Space 19.00 6.59

Retail, Trade and Personal Services 16.34 5.67

Professional Service / Office 16.25 5.64
[Medium Density Residential 8.54 2.96
Public Education 3.29 1.14
Circulation 3.10 1.08
Semi-Public Facilities 3.09 1.07
Other Public Uses 1.56 0.54
Utilities 0.30 0.10
\Very High Density Residential 0.26 0.09
Total 288.16 100

2. Impervious Surface
Impervious surfaces in Wolf Run account for 40 percent of the watershed area as shown in Table 7, page
1-23, and Exhibit 10, page II-24. Impervious surfaces, such as roadways and rooftops, are surfaces which
water cannot penetrate. As these surfaces are unable to infiltrate water, they subject streams to
extraordinarily high flows during storm events, leading to erosion and further pollution. Impervious surfaces
have been found to multiply discharge rates by two to five times for a given event. On impervious
roadways, vehicles introduce numerous pollutants including oils, grease, rubber, and heavy metals (lead,
zinc, copper). Some of these pollutants also accumulate when the vehicles are idle on parking lots,
driveways, and other parking areas. Most heavy metals tend to accumulate and remain within vegetated
ditches adjacent to the surface. Other roadway pollutants tend to be more mobile. Research indicates that
the amount of pollutants in surface waters is proportional to the amount of average daily traffic. Also, in
winter months, deicing salt transported through runoff can be a significant pollutant to surface waters. Roof
runoff can also be high in certain metals and solids. In residential areas, lawn fertilization and pesticide
applications, carried to streams through the storm sewer system, can also contribute to nonpoint source
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pollution. Additionally, runoff from impervious surfaces often has a much higher temperature than receiving
streams.

TABLE 7 - SURFACE PERMEABILITY PER LAND USE TYPE

% L % Total
6 Land Use . . % IMDENVoUs
Land Use Type Total in Impervious Imperwoys 0 Impe
Acreage Watershed Acreage Surface in |by Land Use
Watershed
Low Density Residential 2998.06 42.89 1072.56 38.60 36%
Retail, Trade and Personal Services 356.04 5.09 289.69 10.43 81%
Other Public Uses 433.28 6.20 237.29 8.54 55%
High Density Residential 364.38 5.21 198.26 7.14 54%
Professional Service / Office 315.28 451 188.90 6.80 60%
Light Industrial 464.28 6.64 174.52 6.28 38%
[Medium Density Residential 296.59 4.24 136.34 491 46%
Semi-Public Facilities 274.18 3.92 101.91 3.67 3%
Circulation 126.83 181 92.15 3.32 73%
Public Education 129.64 1.85 56.78 2.04 44%
Very High Density Residential 74.30 1.06 42.17 1.52 57%
Public Recreation 412.30 5.90 36.16 1.30 9%
\Warehouse and Wholesale 56.09 0.80 36.09 1.30 64%
Greenspace / Open Space 156.41 2.24 26.50 0.95 17%
Heavy Industrial 35.83 0.51 23.33 0.84 65%
Highway Commercial 31.89 0.46 22.31 0.80 70%
Commercial Residential Mixed Use 30.40 0.43 21.32 0.77 70%
Core Agriculture and Rural Lands 427.60 6.12 18.89 0.68 4%
Office / Warehouse 2.86 0.04 2.07 0.07 73%
Utilities 3.51 0.05 1.19 0.04 34%
Total 6989.74 100 2778.45 100 40%

Note: Yellow highlighting indicates land use types contributing a disproportionate amount of impervious surface to the Wolf Run
Watershed. Pink highlighting indicates land uses with the highest percentages of impervious surface.

Land uses in the watershed contribute varying proportions of impervious surfaces when compared to their
relative abundance in the watershed (Table 7). While low density residential, for example, contributes the
most of any other land use at nearly 39 percent, its overall impervious footprint in the watershed is less
than its relative abundance in the watershed (42.89 percent). Retalil, trade, and personal services, on the
other hand, contribute approximately 10 percent of the impervious surface while only accounting for five
percent of the land use in the watershed. Retail, trade, personal services, highway commercial,
commercial residential mixed use, and office/warehouse land uses have the highest percentage of
impervious surface by land use type. BMPs for improving infiltration should be targeted for those land uses
that contribute the most to impervious surfaces in the watershed.

Within 100 feet of Wolf Run and its tributaries, impervious surfaces account for only 20 percent of the land
surface. This may be a good indicator of the amount of land readily available for riparian zone
enhancements and protection.
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3. Zoning
Zoning in Lexington-Fayette County is established and presented in a zoning ordinance document and in
Chapter 20 of the Charter and Code of Ordinances (LFUCGa 2010, LFUCGb, 2010). As shown in
Exhibit 11, page 1I-26, the Wolf Run Watershed contains 21 different zoned areas within its boundaries. A
summary of the total acreage of each type of zoning and the relative percentage in the watershed is found
in Table 8, page II-27.

Of the 6,989 acres of land in the Wolf Run Watershed, 4,535 acres (65 percent) are zoned for residential
use. Zones R-1A, R-1B, R-1C and R-1D account for the majority of residential land use in the watershed at
2,663 acres. These zones permit for single-family detached residences, in addition to parks and
playgrounds operated by government. The remaining residential land use zoning (R-1E, R-2, R-3, R-4, R-
5) is for multi-family use or patio homes. In general, zones R-1A through R-1D have more “green” space
associated with them and proportionately more pervious surface than higher density, multi-family housing.
While land zoned for R-1A through R-1D and R1-T (townhouse residential) accounts for 53 percent of
zoned land in the Wolf Run Watershed, it is the location of only 46 percent of impervious surfaces.

Land zoned for agricultural use, both rural (A-R) and urban (A-U), account for the next most abundant
zoning type, with 925.2 acres set aside in the Wolf Run Watershed for agricultural uses. The A-R zones
are all located within the rural service area and restricted to the north and northwest portions of the
watershed. These lands are used solely for agricultural purposes, including small farm wineries, as
outlined in KRS 100, and also allow for single family detached dwellings. The A-U zones are scattered
throughout the watershed within the urban service area and permit the same uses as those for A-R. The A-
U zones are designed to help control and slow the development of agricultural land within the urban service
area. Agricultural lands currently make up approximately 13 percent of the watershed but contain only six
percent of the impervious surface. Continued use as agricultural lands coupled with proper nutrient
management and riparian buffer zones would be beneficial to Wolf Run and its tributaries. Poorly managed
development of these lands would almost certainly lead to an increase of impervious surface in the
watershed. Should these lands be developed, the Watershed Plan should play a critical role in ensuring
the developments do not negatively impact the health of the watershed.

Residential zones R-2, R-3, R-4, and R-5 (higher density residential) account for another 893.4 acres of the
watershed, with industrial and business zones accounting for similar portions of the watershed 617.2 acres
and 531.5 acres, respectively. Industrial zones are dominated by light industry (456.1 acres), while
commercial zones are dominated by neighborhood business (315.6 acres). These high-density residential,
industrial, and commercial zones combined comprise 33 percent of the watershed area but are responsible
for a disproportionately high ratio of impervious cover at nearly 48 percent of the total. Table 8, page II-27,
indicates the zones with disproportionate amounts of impervious land coverage compared to the
percentage of that zoning type in the watershed. Particularly high percentages of imperviousness are
found in areas zoned for neighborhood business (B-1), planned shopping centers (B-6P), highway service
business (B-3), and wholesale warehouse business (B-4). Green roofs, rain gardens, tree wells, and other
best management practices that decrease the amount of impervious surface should be targeted towards
these zones.
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TABLE 8 — ZONING TYPES AND IMPERVIOUS SURFACES

% To_tal %
Zone Title Zone | Total | % Zoned of {Impervious| Impervious Impervious
Code | Acreage | Watershed | Acreage | Surface per by Zone
Zone y
Single Family Residential R-1C | 2663.89 38.15 942.74 33.93 35%
Single Family Residential R-1D | 562.65 8.06 221.35 7.97 39%
Agricultural Urban A-U | 500.46 7.17 149.55 5.38 30%
Light Industrial -1 456.13 6.53 176.22 6.34 39%
Agricultural Rural A-R | 424.77 6.08 24.14 0.87 6%
Neighborhood Business B-1 315.60 4.52 249.16 8.97 79%
High Density Apartment R-4 309.73 4.44 185.46 6.67 60%
Professional Office P-1 305.96 4.38 192.50 6.93 63%
Planned Neighborhood Residential R-3 256.48 3.67 135.90 4.89 53%
Two-Family Residential R-2 238.50 3.42 92.30 3.32 39%
Single Family Residential R-1A | 226.12 3.24 36.46 131 16%
Single Family Residential R-1B | 221.08 3.17 64.99 2.34 29%
Heavy Industrial -2 161.02 2.31 84.52 3.04 52%
Planned Shopping Center B-6P 84.13 1.20 73.27 2.64 87%
Highway Service Business B-3 82.22 1.18 59.25 2.13 72%
[Mixed-use Community Zone MU-3 | 66.76 0.96 26.63 0.96 40%
Wholesale and Warehouse Business B-4 49.58 0.71 34.70 1.25 70%
Single Family Residential R-1E | 29.13 0.42 13.06 0.47 45%
High Rise Apartment R-5 14.67 0.21 9.10 0.33 62%
Townhouse Residential R-1T 13.05 0.19 6.35 0.23 49%
Neighborhood Corridor Zone MU-2 1.22 0.02 0.82 0.03 67%
Total 6983.14 100.00 2778.44 100.00

Note: Yellow highlighting indicates zoning types contributing a disproportionate amount of impervious surface to the Wolf Run
Watershed. Pink highlighting indicates zoning types with the highest percentages of impervious surface.

4, Agricultural Land Use

Agricultural land accounts for approximately six percent (427.6 acres) of land use in the watershed, the
majority of which is located north of New Circle Road. The type of agricultural use on these lands will affect
the type of pollution produced. In order to evaluate the land use on these lands, countywide estimates of
the number of livestock were obtained from the 2007 Census of Agriculture (USDA 2007). A total of 810
farms with 135,969 acres are found in Fayette County with cattle, horses, chickens, and sheep as the top
livestock inventory items, with the quantities of each shown in Table 9, page 1I-28. Based on the acreage
of farms in Fayette County and the quantity of livestock, an estimate of the number of each livestock
category per acre of agricultural land use was calculated. If the agricultural land use in these areas is
typical of Fayette County, then 52 cattle/calves, 46 horses/foals, and three sheep/lambs will be located on
these lands.
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TABLE 9 - LIVESTOCK QUANTITIES ON FAYETTE COUNTY FARMS, 2007

Estimated No. / Acre
Livestock Quantity Agricultural Land Use
Cattle and Calves 16,771 0.123
Horses and Ponies 14121 0.108
Chickens Not Disclosed N/A
Sheep and Lambs 769 0.006

Although listed as a “Semi-Public Facility” land use, the Red Mile has significant agricultural use with the
horse racing conducted at the track. According to the proposed draft pathogen TMDL developed by
Kentucky Water Resources Research Institute (KWRRI) for the South Elkhorn watershed (Ormsbee et al,
2011), 50 horses are housed at the Red Mile each month on average, except in August and September
when 450 horses are housed on average. Muck associated with the racetrack is typically collected in
stockpiles that may be held for subsequent transport and disposal.

L. Human Influences on Watershed

Human influences on the Wolf Run Watershed are many and various. In this section, a summary of the
different types of human activities in the watershed is given. Demographics of the watershed, point source
permitted dischargers, stormwater system, sanitary sewer system, water supply, and watershed
management activities are each discussed in their respective sections.

1. Demographics
A summary of the United States Census Bureau's 2000 Census statistics with 2009 amendments (US
Census Bureau 2010) for Lexington-Fayette County are shown in Table 10 to provide an overview of the
area demographics.

TABLE 10 — COUNTY CENSUS DATA SUMMARY

Lexington-Fayette
Census Statistic County Kentucky

Population (2009 estimate) 296,545 4,314,113
Percent Growth (April 1, 2000 to July 1, 2009) 13.8% 6.7%
Persons per household, 2000 2.29 247
Persons under 18 years old, percent, 2009 21.3% 23.5%
Persons 65 years old and over, percent, 2009 10.8% 13.2%
Education

% High School Graduate or higher, 2000 85.8% 74.1%

% Bachelor's degree or higher 35.6% 17.1%
Income

Median Household Income, 2008 $50,267 $41,489
Housing

Total Housing Units, 2009 133,453 1,935,053

Homeownership rate, 2000 55.3% 70.8%

Median value of specified owner-occupied units, 2000 $110,800 $86,700

Based on U.S. Census Bureau State and County QuickFacts (US Census Bureau 2010)
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The human population of the county grew by approximately 13.8 percent from April 2000 to July 2009 for
an estimated 2009 total of 296,545. Of these individuals, 21.3 percent were under the age of 18 and 10.8
percent were over the age of 65, both lower than statewide percentages. Lexington-Fayette County
residents have a higher median income and home value but lower homeownership rate than the state as a
whole. Educationally, Lexington-Fayette County residents have also achieved higher graduation rates.

Within the Wolf Run Watershed, numerous Neighborhood Associations represent the large number of
residents in the area. The locations of these Neighborhood Associations are depicted in Exhibit 12, page
11-30. The watershed is within Fayette County Public School Board Districts 1, 2, 4, and 5.

For business interests, the Southland Association represents member businesses along Southland Drive
while other businesses are grouped by shopping centers such as the Gardenside Shopping Center or
Turfland Mall. The University of Kentucky is a large landowner within the watershed as are large farms to
the northeast of the watershed.

2. Applicable Laws And Ordinances
The LFUCG Code of Ordinances was reviewed (LFUCGb 2010). While numerous ordinances apply to
watershed management and affect water quality in various manners, some ordinances are particularly
applicable to watershed management. These ordinances include:

Chapter 12: Housing,
Article 3: Riparian Areas
Chapter 16: Sewage, Garbage, Refuse and Weeds
Article 10: Stormwater Discharges
Article 14: Water Quality Management Fee
Chapter 20: Zoning
Article 19: Floodplain Conservation and Protection
Article 26: Tree Protection Standards

A brief summary of each of these ordinances follows. While some areas are addressed with specific
ordinances, sinkholes, karst areas, and other special environmental areas are addressed through best
management practices and site plans associated with other ordinances. Also, neighborhood specific
ordinances, deed restrictions, and design standards not addressed herein may have applicability to
watershed management in specific areas.

a. Riparian Areas

This ordinance (Chapter 12, Article 3) allows “any person whose property contains a riparian area... [to]
create a buffer area bordering the riparian area upon obtaining a permit from the urban forester or his
designee. Such a buffer area shall be exempt from the nuisance provisions of chapter 12 provided that the
area is properly maintained as defined herein and acceptable species of vegetation are utilized.” In this
way, natural riparian areas may be maintained without being cited for a penalty nuisance provisions. The
maximum area for such a riparian zone is “twenty-five (25) feet from the edge of the wetland, river, stream
or lake, unless a larger area is approved by the urban forester and so designated on the permit.”
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b. Privately-Owned Detention and Retention Basins
The purpose of Division 2 of Article 10, Chapter 16 is to set forth ordinances that will ensure compliance
with LFUCG’s MS4 permit regulations by clarifying the roles of the private property owner and LFUCG in
managing stormwater control devices including detention basins and retention ponds. The ordinance
requires that these control structures be properly maintained, both through structural repairs and non-
structural maintenance. The ordinance also prohibits structures such as fences, gazebos, swimming pools,
and sheds from being located in a detention basin or retention pond.

In an area where a public easement exists, the property owner and LFUCG share responsibility for the
basin or pond. The property owner is responsible for non-structural maintenance such as mowing, litter
removal, algae removal, tree limb removal, and landscaping. LFUCG is responsible for structural
maintenance such as repairing severe erosion, removing excess silt, and removing large debris. LFUCG
also repairs any structures that are failing, such as concrete flumes or pipes. In an area without a public
easement, the property owner is responsible for all non-structural and structural maintenance of the basin
or pond. All structural and non-structural maintenance of stormwater control devices on commercial or
industrial property is the responsibility of the property owner and manager.

C. Industrial and High-Risk Commercial Stormwater Runoff
Chapter 16, Article 10, Division 3 specifically allows LFUCG to regulate industrial and high-risk commercial
facilities to develop and implement Stormwater Pollution Prevention Plans (SWPPP) and monitoring plans,
even if they are not otherwise required to have this information. The purpose of this program is to reduce
pollutant loadings and improve the quality of stormwater runoff discharged from these areas into the local
waterways.

A SWPPP is more detailed than a BMP Plan, Groundwater Protection Plan (GPP), or Spill Prevention
Control and Countermeasure (SPCC) Plan. According to LFUCG’s website, the four main objectives of a
SWPPP are to identify pollutant sources, control the sources, document the control methods, and integrate
pollution prevention.

d. Erosion and Sediment Control

Soil erosion from construction sites contributes to the impairment of the floodplain, increased road
maintenance costs, clogging of storm sewers, degradation of land surfaces and streams, flooding, and
dusty conditions when eroded material on streets dries. Significant erosion results from rainfall and runoff
over unprotected soil. Erosion is increased by intense rainfalls, long slopes, steep slopes, and lack of
adequate vegetative cover. These conditions are in part caused by or aggravated by improper
construction, grading, or excavation, which results in removal of natural ground cover without taking
appropriate steps to control erosion problems. The intent of Chapter 16, Article 10, Division 5 is to reduce
soil erosion in Fayette County and to provide procedures for submission, review, and acceptance of erosion
and sediment control plans and applications for land disturbance permits prior to soil disturbance.

The ordinance covers control measures such as installation of silt fences, construction entrances, seeding
and mulching, proper disposal of trash, curb and surface inlet protection, inspection of controls, street
cleaning, drainage alteration, and snow fences for construction sites of various sizes and disturbance limits.
The ordinance also includes enforcement measures and penalties for violations.
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e. Water Quality Management Fee

Under Chapter 16, Article 14, a water quality management fee is imposed on every parcel of land within the
water quality management area except undeveloped parcels, railroad tracks, and federal, state, or urban
county streets and roads. Single-family homes and duplexes will pay $4.32 per month, while apartment
complexes and non-residential properties will pay the fee based on the total amount of impervious surface
on their properties. Impervious surfaces are areas such as roofs, parking lotsh and driveways that do not
infiltrate water when it rains. The ordinance establishes a Water Quality Fees Board and a Stormwater
Projects Incentive Program.

The Stormwater Quality Projects Incentive Grant Program provides financial assistance for projects in the
community that improve water quality, address stormwater runoff, and educate the public about these
issues. LFUCG's Division of Water Quality will receive the applications and make recommendations for
project selection. Projects will be ranked based upon project impact, project team, and other factors. The
Water Quality Fees Board reviews all recommendations and makes the final selection on all grant awards.
Because neighborhoods and institutions have different needs, two types of grants are available.

f. Floodplain Conservation and Protection
Under Chapter 20, Article 19, the designation of flood hazard areas and the regulations imposed on these
zones are intended to provide for public awareness of the flooding potential, protect human life and health,
minimize public and private property damage, protect individuals from buying lands and structures which
are unsuited for intended purposes because of flood hazards, and minimize surface and groundwater
pollution and erosion of the floodplain soils which will adversely affect human, animal, or plant life.

g. Tree Protection Standards

LFUCG recognizes the importance of trees as a vital component in counterbalancing the effects of an
urban setting by providing cooling shade, reducing noise and glare, contributing significantly to urban
aesthetics, improving air quality through carbon dioxide reduction and replenishing oxygen to the
atmosphere, improving surface drainage and reducing the effects of storm drainage flooding, filtering
nonpoint source pollution from area streams, stabilizing soil thereby minimizing erosion, and providing
habitat for wildlife. The purpose of Chapter 20, Article 26 is to establish standards and procedures for
countywide tree protection and planting in new developments.

3. KPDES Dischargers
Five permitted Kentucky Pollutant Discharge Elimination System (KPDES) facilities are or have been
located in the Wolf Run Watershed as shown in Table 11, page 11-33. All dischargers to waters of Kentucky
are required to obtain a KPDES permit including concentrated animal feeding operations (CAFOSs),
combined sewer overflows (CSOs), individual residences, Kentucky Inter-Municipal Operating Permits
(KIMOPs), mining, municipal, industrial, oil, and gas. These dischargers are shown on Exhibit 13, page II-
34.

Detailed reports available through the USEPA Water Discharge Permits (PCS) Web Site
(http://www.epa.gov/enviro/html/pcs/pcs_query.html) were reviewed for permit violations and exceedances.
Of the sites identified within the Wolf Run Watershed, only the Kentucky Transportation Cabinet
Maintenance Lot showed violations, which were due to elevated chloride levels on two occasions from
2003 to 2010. Thus, other than this pollutant, point source discharges from permitted sites do not seem to
be large contributors to pollutant loading within the Wolf Run Watershed.
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TABLE 11 - KPDES DISCHARGERS IN THE WOLF RUN WATERSHED AND ADJOINING KARST

BASINS
KPDES
Permit No. Discharger Name SIC Code / Type of Discharge
KYG500080 E;TC Fayette Co. Maintenance 4173/ Bus Terminal and Service Facility
KY0022080 | Marathon Petroleum Co LP 5171/ Petroleum Bulk Stations and Terminal
KYR10F942 | UK Child Development Center 1542 / Nonresidential Construction
KYR10F761 | 15K Retail at Professional Park 1794 | Excavation Work
KYR000899 | GE Lighting LLC Lex Lamp Plt 3641 | Electric Lamps
KYR10F693 | Clays Mill Elementary School -
KYR10F442 | CVS #6940 1611 / Highway and Street Construction, except Elevated Highways
KYR10E125 | Springs Motel 1611 / Highway and Street Construction, except Elevated Highways
KYR10G577 James Lane Allen Elementary
School

KYR10G707 | Riddell Plaza 1521 / Single-Family Housing Construction
KYR10E703 | Homestead Nursing Home 1611 / Highway and Street Construction, except Elevated Highways
KYR10E282 | Johnson Baker Development 1611 / Highway and Street Construction, except Elevated Highways
KY0107727 | LEUCG Fleet Services 4173/ Termlnal and Service Facilities for Motor Vehicle Passenger

Transportation
KYR10F776 | Frankfort Ct Storage Facility 0241 / Dairy Farms
KYR002134 | Cloud Concrete Products Inc 3272 | Concrete Products, except Block and Brick
KYR10G787 | Lot 1 Bluegrass Volleyball Center | 1623 / Water, Sewer, And Utility Lines
KYR10G784 | Wolf Run Pump Station -

1611 / Highway and Street Construction, except Elevated Highways
KY0108511 | C &R AsphaltLLC 3281 / Cut Stone and Stone Products

4, Stormwater System

Stormwater management has grown and developed with the passage of the Clean Water Act by Congress
in 1972. The USEPA is the enforcement arm of the federal government for the Clean Water Act. In
Kentucky, the enforcement has been delegated to KDOW. The USEPA has categorized MS4s into the
three categories of small, medium, and large based on population served. The MS4 is defined as follows:

e A conveyance, or series of conveyances, that include roadways with drainage systems,
streets, catch basins, curbs, gutters, ditches, man-made channels or storm drains that are
owned and/or operated by the government, state, city, town, county, district or other
association or public body or utility having jurisdiction over disposal of stormwater that
discharges into the waterways of the Commonwealth of Kentucky

e Isdesigned or utilized for collecting or conveying stormwater

e Isnotacombined sewer and is not part of a publicly owned treatment facility

Lexington is a Phase | MS4 community and is governed under three documents: the Consent Decree, MS4
permit, and the Stormwater Quality Management Plan (SWQMP). In addition to these governing
documents, individual institutions may have SWPPPs that govern site-specific practices.
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Two other MS4 permit holders are located in the Wolf Run Watershed. The University of Kentucky is a
small MS4 permittee located in the headwaters of the Wolf Run Watershed. The Kentucky Transportation
Cabinet is also an individual stormwater MS4 permit holder with the KDOW.

a. LFUCG Consent Decree
Based on information contained in the Federal Register / Vol. 73, No. 56 / Friday, March 21, 2008 / Notices,
on March 14, 2008, a proposed Consent Decree (United States 2008) was lodged with the United States
District Court for the Eastern District of Kentucky, Central Division. The sign Consent Decree was filed
January 3, 2011 to resolve the lawsuit led by the USEPA and Commonwealth of Kentucky against
violations of the Clean Water Act by Lexington. The stated objective of the Consent Decree is:

“It is the express purpose of the Parties in entering this Consent Decree to further the
objectives of the CWA ... and to eliminate SSOs, Unpermitted Discharges, Unpermitted
Bypasses and Exceedances, to eliminate and prevent CWA permit violations, and,
specifically with respect to LFUCG's Stormwater Quality Management Program
(“SWQMP”), ensure implementation of a SWQMP that reduces the discharge of pollutants
to the maximum extent practicable, and require implementation of measures to ensure
compliance with LFUCG’s MS4 Permit.”

The Consent Decree contains compliance measures that relate to the storm sewer system as well as the
sanitary sewer system and additional environmental projects. For the Storm Sewer System, the Consent
Decree implements the following compliance measures:

e SWQMP (Section 11) - Implementation of the SWQMP (LFUCG 2008) and enforcement of the
“Performance Standards” stated therein

e Legal Authority (Section 12) - Numerous measures that confer legal authority to LFUCG to
adopt and/or maintain ordinances that enforce the stormwater program

e Funding (Section 13) - Establishment of a stormwater management fee to fund stormwater
management services

e Personnel, Training, and Equipment (Section 14) - Provide annual education on and obtain
equipment necessary for Consent Decree compliance.

All Consent Decree related materials may be accessed from the LFUCG Division of Water Quality Web
Page (select Community> Live Green Lexington> Division of Water Quality from the main menu on
http://www.lexingtonky.gov/) by clicking the “EPA Consent Decree” link on the sidebar menu.

b. MS4 Permit
The Phase | MS4 Permit for LFUCG (KPDES No. KYS00002 Al No. 74551) became effective on
September 1, 2009 with a five-year duration period. The permit requires implementation of a program that
addresses eight minimum program elements:

Public Education and Outreach on Stormwater Impacts
Public Participation and Involvement

Illicit Discharge Detection and Elimination

Construction Site Runoff Control
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Post Construction Stormwater Management in New Development and Redevelopment
Industrial Monitoring and Control

Good Housekeeping and Pollution Prevention for Municipal Operations

Water Quality Monitoring Program

The permit applies to the entire urban-county government area, but the lllicit Discharge Detection and
Elimination (IDDE) Program (except for the Industrial Facilities Program), Pollution Prevention in
Residential and Commercial Areas, and Pollution Prevention for Municipal Operations only applies inside
the Urban Area boundary. The SWQMP developed by LFUCG must meet the minimum requirements
specified in the permit for each of these programs. The SWQMP may be modified to add requirements,
replace ineffective or infeasible BMPs, or adjust the schedule for maintenance activities during the life of
the permit provided the permit specified procedures are followed. The content and provisions of the
SWQMP are also not considered permit conditions but a tool to ensure permit compliance.

In the event published TMDLs become available for pollutants of concern within the MS4 area, KDOW may
reopen the permit to incorporate TMDL loading allocations.

Lexington's MS4 permit may be viewed on-line at the Stormwater Web Page (http://www.lexingtonky.gov/).

The University of Kentucky (UK) was issued a small MS4 permit (Permit No. KYG200000; Al No. 35050)
which became effective on April 1, 2010 with a five-year duration period. The scope and requirements of
UK’s permit are less than that of LFUCG, addressing only six minimum elements (Industrial Monitoring and
Control is excluded) and with lesser individual requirements. Detailed information on this permit may be
accessed at http://ehs.uky.edu/env/overview.php. UK and LFUCG are each responsible for their respective
drainage areas and are currently actively discussing a memorandum of understanding to guide
coordination efforts. A map of the UK MS4 Permit Boundaries is shown in Exhibit 14, page 1I-37.

C. LFUCG Stormwater Quality Management Plan
The LFUCG SWQMP (LFUCG 2008) is a comprehensive, detailed set of procedures and protocols for
implementing the stormwater best management programs in order to manage the quality of stormwater
discharged from LFUCG’s storm sewer system. The content of the SWQMP is based on the terms and
conditions of the MS4 permit and addresses the following specific permit elements:

Legal Authority

Public Education and Outreach

Public Involvement and Participation

Illicit Discharge Detection and Elimination

Construction Site Stormwater Runoff Control

Pollution Prevention in Residential and Commercial Areas
Pollution Prevention for Municipal Operations

Industrial Facility and Municipal Waste Facility Pollution Prevention
Water Quality Monitoring

Reporting and Recordkeeping
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In addition to these elements, a Watershed Management element is included in the SWQMP, but it is not in
the permit. This element will serve to document the activities and efforts by major watershed, and the
resulting reports will guide stormwater management activities.

The method used to evaluate the program elements of the SWQMP consists of assessing whether the
“measurable goals” within each program element have been met. The “measurable goals” consist of clearly
defined tasks and schedules. The SWQMP includes a total of 167 measurable goals among eleven
program elements as shown in Table 12.

TABLE 12 - LFUCG STORMWATER QUALITY MANAGEMENT PROGRAM MEASURABLE GOALS

Program Element No. of Measurable Goals

1. Watershed Management 2
2. Legal Authority 8
3. Public Education 10
4. Public Involvement 12
5. lllicit Discharge Detection and Elimination 27
6. Construction Site Runoff 15
7. Pollution Prevention for Residential and Commercial Areas 28
8. Pollution Prevention for Municipal Operations 18
9. Industrial Facility Pollution Prevention 26
10. Water Quality Monitoring 17
11. Recordkeeping 4

Total 167

The success of the SWQMP in minimizing stormwater pollution to the Wolf Run Watershed should result in
improvements to water quality and is therefore important in the watershed planning process.

d. Stormwater Pollution Prevention Plans
Under Chapter 16, Article 10, Division 3 of the LFUCG Code of Ordinances (LFUCGb 2010) specifically
allows LFUCG to regulate industrial and high-risk commercial facilities to develop and implement SWPPPs
and monitoring plans. The purpose of this program is to reduce pollutant loadings and improve the quality
of stormwater runoff discharged from these areas into the local waterways.

As shown on Exhibit 15, page 11-39, LFUCG identified 11 industrial/high-risk commercial facilities that
require a SWPPP within the Wolf Run Watershed and its adjoining karst basins. The pollutants of concern
for these facilities are listed in Table 13, page 11-40.

For the most part, these SWPPPs indicate that the largest potential stormwater contaminants from these
sites are due to vehicle maintenance fluids and parking lot runoff. Chemical parameters that would reflect
pollution from these sites in the watershed include oil and grease, biochemical oxygen demand, chemical
oxygen demand, benzene, toluene, ethylbenzene, xylenes, MTBE, total dissolved solids, and total
suspended solids.

Prepared by: Third Rock Consultants, LLC Final, March 2013
For: Lexington-Fayette Urban County Government, 319(h) Grant No. #C9994861-09



AV AR\ A

Mapping provided by LFUCG, Oct. 2010.

Underground basins and BMPs geocoded

by address by LFUCG, 2012
&

S

<,

N
KTC Fayette Co:
oy

Old Castle

FCPS - 5

Miles Point Way

Bus Terminal
~

| ¥

CCp,
On,
Bra n /,77 //

3, 000

>y NL 1ip~"

/\

Maintenance Lot o3
NS

Sherrr/ign )
Dixie Concrete

S~ : %  Basins for Retrofit
8 & BMPs
A > g L=  Industr/High-Risk Comm. Fac.
- @ -] © Underground Basin
/ o — = Intermittent Stream
/ s Stream
< o O Wolf Run Watershed
< X7 Emarathon Petroleur; @ T1e==

~._ Chevron Products
b =zBaker Iron

Y
Y Weis ?/Iachineni

-

Exhibit 15

Stormwater Controls and Pollution Prevention
Wolf Run Watershed Based Plan
Lexington, Fayette County, Kentucky

Map Document: (P:\PrOJectgFiIes\Kentucky\KYlO-OSO;LFUCG;V\/olfRun\Mappmg\GIS\Exhibits\Exhibit;lS;StormvvaterAControIs.mxd) 11/24/2010 -- 10:39:04 AM sje

ynolds Ry

HarrodjConcrete & Stone

Y Adjoining Karst Basin

é

o
@
12
</
&
%)

L=
- Detention Basin - Commercial

- Detention Basin- Residential
- Retention Pond - Commercial
- Retention Pond- residential

C&R Rsphalt
L Y

a
Red MllelTatersaII %, 03

'3’47@ -~ o \ &/
hGE Lighting- g

Lexington Lamp

Tates Creek Rd




Chapter Il, Watershed Information, Page II-40
Wolf Run Watershed Based Plan

e. Stormwater Controls
Stormwater controls describe a wide variety of best management practices (BMPs) used to treat, store, or
otherwise manage the quality or quantity of stormwater. Four types of stormwater controls have been
identified within the Wolf Run Watershed: detention basins, retention basins, underground basins, and
other BMPs. The locations of these structures are shown in Exhibit 15, page I1-39.

A detention basin is a stormwater control basin designed to hold water when it rains and completely drain
afterward. During a rainstorm, a detention basin can store a large quantity of water that will be allowed to
discharge slowly. As shown in Table 14, page Il-41, there are 159 detention basins in the Wolf Run
Watershed and its adjoining karst basins. The average basin is 0.2 acre in size with the majority located on
commercial lands. The location of these detention basins is shown in Exhibit 15, page 11-39.

TABLE 13 - POLLUTANTS OF CONCERN IN INDUSTRIAL AND HIGH-RISK COMMERCIAL
FACILITIES IN THE WOLF RUN WATERSHED AND THE ADJOINING KARST BASINS

Facility

Pollutants of Concern

Frito-Lay

Vehicle maintenance materials such as vehicle fluids, motor oils, vehicle wash
water, grease, paint, solvents, batteries, and antifreeze

Oldcastle Precast

Vehicle maintenance materials, wash water detergents, oil and grease,
suspended soils, biochemical oxygen demand

KYTC Fayette County
Maintenance Lot

Vehicle maintenance materials such as vehicle fluids, motor oils, vehicle wash
water, grease, paint, solvents, batteries, and antifreeze.

Fayette County Public
Schools Miles Point Way Bus
Terminal

Vehicle maintenance materials such as vehicle fluids, motor oils, vehicle wash
water, grease, paint, solvents, batteries, and antifreeze.

Marathon Pertoleum

Diesel, gasoline, oils, additives, lubricants, vehicle maintenance materials.

Chevron Products

Diesel, gasoline, oils, additives, lubricants, vehicle maintenance materials.

Sherman Dixie Concrete

Sand, fly ash, admixture, aggregate, grease, oil, paint, fluids from vehicles,
silicon, dissolved solids, suspended solids, calcium sulfate, tricalcium aluminates,
and tetracalcium aluminoferrite.

Harrods Concrete and Stone

Diesel, gasoline, oils, solid waste (paper, cardboard, etc), concrete additive,
limestone dust runoff,

Pepsi-Cola

Diesel, gasoline, oils, corn-syrup receiving station and sugar loading station
(Biochemical oxygen demand and chemical oxygen demand)

Red Mile / Tatersalls

Not yet developed

GE Lighting - Lexington
Lamp

Oil and grease, alcohol, mineral spirits, lacquer, scap metals, debris, residual
flammables

Traditional detention basins are designed to reduce peak flows from large storms in developed areas.
However, the smaller and more frequent storm events cause streambank erosion and transport pollution to
streams. Traditional stormwater basins do little or nothing to filter out pollutants or slow the runoff velocity
for these smaller storms. Detention basins can be retrofitted to manage runoff from smaller storms. In this
way, stormwater is retained for longer periods than originally designed, and the velocity of the water
discharged from small storms is slowed, reducing erosion and filtering pollutants such as sediments, oils,
grease, nutrients, and pesticides. Use of native plants can also reduce the maintenance required for the
detention basin.
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TABLE 14 - SUMMARY OF STORMWATER CONTROLS

Total
Stormwater Control Type Number of Controls Acreage Average Acreage
Detention Basin
Commercial 143 28.66 0.20
Residential 16 2.85 0.18
Total 159 315 0.20
Retention Pond
Commercial 8 10.02 1.25
Residential 5 11.20 2.24
Total 13 21.2 1.63
Other Controls
Underground Basins 13 N/A N/A
Other BMPs 23 N/A N/A

A retention pond maintains a permanent pool of water and can provide greater improvements in water
quality when used to capture and treat stormwater runoff. A retention pond slows incoming runoff and
facilitates greater settling of sediment and can filter pollution from runoff through natural bio-chemical
activity in the pond. Unlike a detention basin, a retention pond permanently holds water instead of draining
within a few days of a rainstorm. As shown in Table 14, there are 13 retention ponds in the Wolf Run
Watershed and its adjoining karst basins. The average pond is 1.63 acres in size with the ponds on
commercial lands averaging larger in size than those on residential lands. The location of these ponds is
shown in Exhibit 15, page 1-39.

Retention ponds can be retrofitted to add enhanced removal capacities for suspended solids, nutrient,
metals, and fecal coliforms. The retrofit typically involves the enhancement of the littoral shelf, or area in
which wetland vegetation can grow. The retention ponds in the Wolf Run Watershed should be evaluated
for opportunities to increase water quality improvement capacity.

Each retention pond and detention basin larger than 0.4 acre in the Wolf Run Watershed was inspected
and evaluated for its retrofit potential to improve water quality. There were 32 ponds and basins in the Wolf
Run Watershed that were evaluated for retrofit potential. Two ponds in LFUCG's inventory larger than 0.4
acre in the watershed were not evaluated. One basin is now a football field at Lexington Catholic High
School and has no potential for retrofit. The other basin not inspected is located on Frankfort Court and
there were private property and safety issues with this location. The opportunities for retrofit, which were
evaluated at the other 32 basins, included extending detention to increase settling of pollutants, improving
the channel condition to lengthen the travel time through the basin, promoting infiltration through various
practices, and other opportunities such as education of residents and businesses in the vicinity of the basin,
litter control, and stabilization of eroded areas. Six basins were identified for retrofit potential, as shown in
Exhibit 15, page 11-39, located at 1592 Hill View Place, Conn Terrace and Transcript Avenue, 2420
Members Way, 2201 Regency Road, 2350 Norman Lane, and 1100 Nicholasville Road. A Basin Retrofit
Data Sheet prepared by Tetra Tech, Inc. for each basin evaluated is included in Appendix A.

As most of these stormwater controls are located on commercial areas, the landowners will have full
responsibility for their maintenance. On residential areas, the landowners are responsible for mowing;
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removal of algae, litter, small dead trees and branches; maintenance of landscaping, and replanting small
bare areas. LFUCG will be responsible for severe erosion, excess silt removal, removal of large debris,
and maintenance of structural repairs to pipes and spillways.

Underground basins include underground pipe systems and vaults used to store stormwater. Thirteen
underground basins are located in the Wolf Run Watershed with locations at Rosemont Garden, Pasadena
Drive, Winnie Street, Red Mile Road, South Broadway, Nicholasville Road, Devonshire Drive, Harrodsburd
Road, Versailles Road, and Alexandria Drive. For these facilities, the private property owners are required
to conduct all necessary maintenance including annual inspections of the facilities.

Twenty-three other stormwater BMPs are located within the Wolf Run Watershed. These BMPs include
water quality units, oil-water-debris separators, baffle boxes, catch basin inserts, and basin filters. For
these facilities, the private property owners are required to conduct all necessary maintenance, including
annual inspections of the facilities. LFUCG also conducts inspection of all above ground devices every five
years to ensure the property manager is maintaining the structures.

5. Sanitary Sewer System and Waste Management
As explained in the Stormwater System section of this plan, the Consent Decree (United States 2006)
contains compliance measures that relate to the storm sewer system, sanitary sewer system, and
additional environmental projects. In regards to the sanitary sewer system, the Consent Decree is divided
into two sections (15 and 16).

Section 15 requires:

A: Capital Improvement Projects and Short-Term Measures

B: Sewer System Assessment (SSA)

C: Pumping Station Design, Capacity and Equipment Condition Adequacy Analysis Evaluation
D: Capacity Assessment

E: Hydraulic Model

F: Reporting (SSA Reports)

G: Sanitary Sewer System and WWTP Remedial Measures Plan

Section 16, Capacity, Management, Operation, and Maintenance (CMOM) Program requires the
development of a CMOM Self Assessment with the following activities:

A: Sewer Overflow Response Plan

B: System Capacity Assurance Program

C: Fats, Qils, and Grease (FOG) Program

D: Gravity Line Preventative Maintenance Program
E: Pump Station Operation Plan for Power Outages
F: Backup Power for WWTPs

A Sanitary Sewer Assessment Work Plan (LFUCGb 2008), Hydraulic Model Report (LFUCGc 2008), and
Capacity Assessment Work Plan (LFUCGd 2008) have been completed to date, and are available at the
USEPA  Consent  Decree  Web  Site  (http://www.lexingtonky.gov/index.aspx?page=2984).
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According to the Sanitary Sewer Assessment Work Plan (LFUCGb 2008), the Wolf Run Watershed
contains 96,530 linear feet of trunk sewer, 661,780 linear feet of collection sewer, 24,860 linear feet of force
main, six pump stations, and 3,660 manholes. A total of 15 SSOs are located in this watershed according
to the assessment, of which 14 are manhole SSOs and one is a lift station SSO. The sanitary sewer lines
in the Wolf Run Watershed flow to the Town Branch Wastewater Treatment Plant (WWTP), which
discharges into the Town Branch watershed. Exhibits 16 and 17, pages II-44 and 1I-45, show the locations
of the sanitary sewer pipes, treatment plant, pump station, and the locations of the SSOs that have been
documented in Quarterly Reports from 2009 to 2010. Most of these SSOs are located in close proximity to
Wolf Run streams and tributaries and overflow during sustained rain events.

Due to their recurrence interval and the magnitude of the overflows, several SSOs are worthy of addition