Harrods CreekVatershed Plan
Chapter 2: Exploring Your Watersheds

2.1 Introduction

Chapter 2 focuses on existing information and local knowledge about the Harrods Creek
Watershed. This information is critical to understanding the land and water uses in the
watershed and their associated impacts on water quality. This chapter covess igaburces,
natural features, and human influences. Chapters 3 and 4 discuss water quality data that are
being collected specifically for this project.

Harrods Creek starts in westerHenry County and flows souind westthrough Oldham
County andchortheastthrough Jefferson Countto the Ohio Rive(see Figure 1.1)This project
focuses on the upper reaches of the creglcluding its headwatersTheheadwaters of a creek
or riveris where it begis, and itsnouthis where it ends and flows in@nother body of water
(see Figure.1). This project focuses on the upper portions of Harrods Creek(éidyre 2.2)

RIVER ANATOMY

The United States has mome than 250,000 rvers — 3 total of 35 millon miles. No two of these riverns 3% the same. Each river 5 unigus to its Endscape, winding through
low foothiis and valleys, rushing clear and cold from mountan ‘crests or sweeping warm and muddy down desert canyons. No matter how different our rivers are
howsver they share some basic featuses:

River Source /

Heaowaters
The beginning, or sourte, 0 & river is called s
— = headwaters. Some headwater: ae orngs that
v come from under the graund Others ars maniyy
- — River Source aras =0 by mountain show. A river's haadwatars

a0 e huge, with thousands of small streams that
Sow together, or just a trickie from 2 lake or pond.

Tributaries

River Channel

Riverbank

Mouth / Delta

The end of & fiver &5 Rs mouth, or dea.
Ara deita, the and Asters out and the
water peed. spreadng mto 3 fan shape

Figure 21: The anatomy of a riveA(merican Rivers, 2015).
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2.2 WaterResources

The Upper Harrods Creek Watershedmposed othe Headwaters Harrods Cre@kid most of
the Brush Creelarea is thefocusof this watershed plaifFigure 2.2 This includes the main
stem of Harrods Creek as well as its direct tributaries.

This upper watershed area can be beakdown into smaller parcefsr ease of planningnd

information gatheringTable 2.1). The Harrods Creek Headwaters Watershed includes three
subwatersheds.The Brush Creek Watershed includes four-aaersheds.Mdzt G A LJX S & | NN
I NES1€é¢ SYUGNRSEA FLIISEN 2y ¢ | osterd of theaveekd SOF dza S G K

Table 2.1: Watershed Hydrologic Unit Codes and area.
Watershed County Acres Drainage Area

Name (square miles)

g g HarrodsCreek | Henry and Oldhan} 05140101206010 | 7,829.61 12.23
g z Berry Creek Oldham 0514010120020 | 1,517.74 2.37
§ chu Harrods Creek Oldham 0514010120030 | 6,153.04 9.61
Ash Run Oldham 05140101206040 | 1,552.35 2.42
x
g Harrods Creek Oldham 0514010120050 | 789.57 1.23
é Brush Creek Oldham 0514010120060 | 3,358.88 5.24
= Harrods Creek Oldham 0514010120070 | 2,524.26 3.94

These numeric codes are part of the Hydrologic Unit Code (HUC) system which is a standardized
watershed classification system develoggdthe US Geologic Survey (USGS). HUC units are
watersheds oganized by size. Each of the segabwatersheds listed in Table 2.1 are HUC

14s. Other watersheds comparable in size will also havedigidnumber; it is like an address

for the watershed Bigger watersheds hagenaller HUC numbers. Ash Rsia HUE14, and it

is part of the larger Brush Creek Watershed which is aaHJ@Brush Creek (051401010502)

and the Headwaters of Harrods Creek (051401010501) are bothlA&l@nd the entire

Harrods Creek Watershed from headwaters to mouth is a-#Q)0514010105). The Salt River
Basin is a HUE.

The HUC numbers are used in gathering data about spao#fas and to help identify and
analyze pollution sourceformation. It is helgul to break the watershed down into smaller
pieces to help evaluate land usand isolate sources of pollution.
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Figure 2.2: Upper Harrods Creek Watershed.
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Hydrology

Hydrology is the study of water on the Earfhhe hydrology of Harrods Creek includes where
the creek flows (including surface water agdoundwater), how much water is in the creek,
and the qualy of the water Other factors such a®pography and precipitatioalsoaffect
hydrology.

There areive major tributaries to Harrods Creek: South Fork Harrods Creek, Darby Creek,
Cedar Creek, Brush Creek, and Ash Rue.upper watershed aremcludesBrush Creek and

Ash Run.The general characteristics of the upper watershed area above HWY 398 @rgsl

to strongly sloping uplands with broad floodplains along the creek channels (OCEA Facilities
Plan 2013, chapter 3). Stream slopes are moderate to flat, about 15 feet per mile from the
headwatesto mile 15 above Darby Creek (Harrods Creek Totalrivlaxi Daily Load for

organic enrichment, KY Division of Water, 1995).

Stream flow (also called flow or discharge) measures the amount of water traveling through a
stream in cubic feet per second (cfs). Stream flow data are useful because they indivate ho
much water is in a waterway and how fast that water is moving at a certain time and place.
GaSly Fyydzft Ft26é Aa GKS | @SN IS @2t dzyS 27
Typically, a downstream location will have a greater stream flow #ranpstream location in

the same body of water. This is because tributaries and precipitation add volume to the stream
as it travels downstream toward the mouth.

The USGS has gaging stations that record these datagead on many streams throughout

the country. There is not a gageation in the project area. There is one nearby at USGS Gage
Station 03292470south ofGoshen KY [Eigure 2.3 It is important to remembethat the

stream flow at USGSage Station 8292470 will be great than pointsfarther upstream.

Table 2.2 shows the measured average annual discharge at the USGS Gage Station 03292470
for years 2000 to 2013. Table 2.3 shows the peak stream flow for the same time period at the
same gage station.

Water Year Summaries for 2012 a2@tl3 and much more information can be found at the

' {D{Qa&d $6S0aAGS Dbl GA 2y thitp://vdteidSddsds.go¥/@wWsl | G A2Y { &a
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http://waterdata.usgs.gov/nwis/

Oeshen

Hiver
plutt

M

Frowect

O ™S el
n 00 i

Site Lidermatinm

Figure 2.3Location of USGS Gage Station 0329247Barrods Cree&outh of Goshen, KY.

Table 22: Average annual discharge at USGS Gage Station 03292470

2000 119.3
2001 75.2
2002 226.4
2003 172.6
2004 207.4
2005 145.3
2006 123.6
2007 84.4
2008 151.3
2009 88.2
2010 85.1
2011 156.4
2012 101.3
2013 84.7
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Table 2.3Reak Stream Flow (annual) @SG%age Station 032924{0SGS, 2014)

V\\Ztaerr Date Gag(:;le;(:.)lght Stre(iglow
2000 | Feb.18,2000| 1476 | 16,500
2001 | Dec.16,2000] 956 | 8,790
2002 | Mar. 26,2002]| 973 | 9,060
2003 | Sep.27,2003] 1003 | 9,540
2004 || May28,2004| 1634 | 19,000
2005 | Jan.03,2005| 10.44 | 10,100
2006 | Sep. 23,2006 1111 | 11,100
2007 || Jan.15,2007| 7.03 | 2,510
2008 | Apr.04,2008 || 1145 | 11,000
2009 | Aug.04,2009| 1077 | 9,310
2010 | May02,2010]f 9.0 | 5,670
2011 | Apr.23,2011] 1452 | 20,200
2012 | Dec. 05,2011 973 | 6,830
2013 | Jan.13,2013]] 873 | 5,050

Table 2.4: Estimated flow f@roject areastreams during lowmid, and high flow conditions (KY
Watershed Viewer, 2015).

Stream Flow in cubic feet per second (cfs)

Aﬂiigl Low Flow| 2-year | 100-year Watersheq
S Flow (7Q10)* | flood flood Size (sq. mi.)
Harrods Creeka mouth) 126.5 0.3 7,269.6 | 19,600.2 108.14
:fagr?:ii g;;fownsneam 43.8 0.0 | 3549 | 10,070.8|  3.94
Brush Creek 6.2 0.0 948.7 2,957.8 5.24
Ash Run 2.9 0.0 570.3 1,843.6 2.42
Berry Creek 2.8 0.0 551.3 1,786.6 2.37
Harrods Creek (headwaters) 14.5 0.0 1,681.7 | 5,033.2 12.23

* 7Q10 ighe lowest #day average flow that occurs on average once every 10 years.
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Various stream flow levels are estimated for all streams in Kentucky based on historical data
from nearby gaging stations and can be viewed with the online mapping ted{émtucky
Watershed Viewer. The information in Table 2.4 shows the estimated flow for streams in the
project area during low flow, mid flow, and high flow conditions. For-liomation statistics to

be reliable indicators of probable future conditiorsminimum of 10 years of record is typically
used (Searcy, 1959).

Climate and Precipitation

¢KS OfAYIFIGS FYR LINBOALRAGLIGAZ2Y 2F |y | NBF OFy
characteristics.Like allof Kentucky the Harrods Creek Watershéds atemperate climate

with precipitationoccurringyear round(Table 2.5 andFigure 2.4) Oldham County, on average,

gets 45 inches of rain per year, and there are 195 sunny days per year (US Weather Service

2015.

Table 2.5Yearly precipitation totalsof La Grange, KY (KY Mesonet online database 2014).

year total (inches)
2011 59.91
2012 40.61
2013 50.36
2014 49.16

Large rain events can greatly increase the volume of water in a creek anderas&m.

Erosion can lead to sediment (digitering the stream. Too much dirt in the streanakes it
difficult for aquatic organisms to thriveRain can also waslubstances on the land like
livestockmanure, lawnand garden chemicals, airborne poHuts that have been deposited
onto the ground, and anything else on the lantb waterways where they become pollutants.
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Monthly Precipitation for La Grange
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Figure 2.4 Annual precipitation 202014 in Harrods Creek (KY Mesonet, 2015).

Wetlands

There are many different types of watlds, from ones that are always wet with soggy soil to
others that only hold water seasonally. Wetlands are important ecologically because they
absorb water when rivers overflow and thereby help to mitigate flooding, provide valuable
habitat to plants andinimals, and cleanse water by filtering out nutrients and other pollutants.

The National Wetlands Inventory, a national database of wetland data operated by the National
Fish and Wildlife Service, shows that there are many fresh water ponds in thetstjdy

area, but not a significant number of wetland features. According to the online mapping tool

from the National Wetlands Inventory, the Headwatarsd Brush Creek areas have

approximately40 wetland units making up 280 acres. These different units range from small
seasonal marshes to a large farm pond aln8fsacres in size. Many of teetland features

FLEt Ayad2 GKS OFGdS3aA2NEB 27F aGLJ f dza i NIngvéager 6 KA OK
(National Wetlands Inventory online database, accessed November 2014).
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GroundwaterSurface Water Interaction

Nearly all surface water features (streams, lakesgmesirs, and wetlandsinteract with
groundwater. These interactions are impamt to consider because a stream can get water
from, or lose water to, the groundwater system. This exchange of water can impact the water
quality and quantity of waterways. Withdrawal of water from streams can deplete
groundwater or conversely, pumpag@é groundwater can deplete water in streams, lakes, or
wetlands. Similarly, pollution of surface water can degrade groundwater quality, and pollution
of groundwater can degrade surface water. Effective watershed planning requires a clear
understanding ofinkages between groundwater and surface water (USG8)2@roundwater
systems do not necessarily share the same watershed boundaries of surface waterways.

In many places in Kéucky, there are an abundance of caves, sinkholes, springs, and sinking
streams which are considered karst features. A Karstiscapas most often formed in

limestone or dolomitgalso known as dolostonePolomiteand limestoneare similar in many
ways such as color, hardness, and industrial uses. Dolomite is slightly l#ds gtdn

limestone (www.usgs.gov

Water in karst landscapes highly vulnerable to pollution, since the connection between

surface water angroundwater is more direct than in most other aquifer typde underlying

rock in ths project area is dominated bynestone anddolomite, and there ar@umerous

sinkholes and ages The area is consideredtohasieY 2 RSNJ 1S¢ 1 NEB). LGSy (A
This meanshat there are karst featureand the potential for more over time, but that there

are not a significant number of major features such as caves, sinking streams, and springs.

17| Page Chapter 2



* Cuy

Headwaters and Brush Creek Groundwater Network

Treetiiy

Figure 2.5: Groundwater and karst majpwatershed study area.
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Flooding

Flooding is a natural phenomenon. The area immediately surrounding a waterway (the
GFE22RLIE FTAYE€0 A& LINRYS (2 FEt22RAy3AOP 2 KSyYy LJ2 N
vegetated state, they provide many benefit€ludingreduction in number and severity of

floods, help handling stormwater runoff, and minimizing impacts of nonpoint source water

pollution. By allowing floodwater to spread out across the floodplain and slow down, the

sediments settle out, improvingater quality. The natural vegetation of the floodplain filters

out impurities and uses excess nutrients.

The floodplain along Harrods Creek is 100 to 500 feet wide, with floodplains along tributaries
reported as 80 td.30 feet wideg(OCEA Facility Pla2013).

Also affecting the rate and frequency of flooding is the amount of impervious surface in a
community. An impervious surface is one that does not permit passage or infiltration of water,
like concrete or rooftops. If a forest is converted intchaping center, for example, all the

rain that would have fallen on the trees and forest floor and either infiltrated into the soil or
stayed on the site will now run off the roof and parking lot of the shopp&mer and into

storm drains or directly ta stream. This can cause two problems. First, the runoff from a
developed surface will pick up pollutants, such as oils and salts, and carry them to the stream.
Second, impervious surfaces do not absorb water as does the porous forest floor, and as a
result the runoff will enter the stream much faster. This swells the waterway downstream even
more and carries pollutants from the land into the water. With more development and
impervious surfaces, there is more and moresafhiand flooding.

There is ot a significant amount of urban development within the project area, but where it
does exist, the size of the surrounding floodplains is a very important feature for mitigating
floods when they occur (Figure 2.6Most of the impervious surface withindlproject area is

in the form of paved roads, parking lots, or buildings in La Grdfigarge 2.1Y.

Any future development will have an impact on surrounding streamstlagid flooding

frequency, severity, andiater quaity.

Local information here abddlooding in the watershed.
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Figure 2.6: Floodplain in Oldham County.
Waiting on a better map
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Requlatory Status of Waterways

Harrods Creek hdseen assessed by the Kentucky Division of Water (KD@W)it hadeen
determined to bempaired. An impaired waterway, according to the Clean Water Act, is one
that does not meet its designated uses, often due to a pollution is3ine. creekvas assessed
in two different sections, orlifferent dates. Tie mouth of the creek, river milgs0 to 3.2 that
flow into the Ohio River in Jefferson County, was assessed in 2005. The rest of theiceeek
miles 3.3 to 33was assessed in 2011 (Table 2.6)

Designated Uses

KDOW assigns designated uses to each assessed waterway. For eaehaiseshemical,
0OA2f23A0FE X 2NJ RSAONRLIIAGS O0ayl NN GAGBSe€0 ONAR
safely continue. The criteria are used to determine whether a stream is impaired, and thus

needs a watershettased plan or Total Maximum DalLoad (TMDL) study. If a waterway does

not meet water quality standards for its designated use, then it is considered impaired.

Il OO2NRAY3 (G2 Y5h23x | ff dzyFaaSaaSR ¢l GSNAR Ay Y
Waterways may have the follong designated uses:

primary contact recreation (PCR) like swimming or wading
secondary contact recreation (SCR) like fishing or boating
warm water aquatic habitat (WAH)

cold water aquatic habitat (CAH)

domestic water supply (WS)

Outstanding Stat&®esource Water (OSRW)

=4 =4 =4 4 -4 -

Fish Consumption isot a designated use, but it is recognized as an important human health
indicator (per401 KAR 10:03%ection 2and has criteria to measure levels of pollutants.

Impairment Statugind TMDLS

Under section 303(d)f the Clean Water Act, states, territories, and authorized tribes are
required to develop lists of impaired waters. These are waters that are too polluted or
otherwise degraded to meet the water quality standards set by states, territories, or authorized
tribes. The law requires that these jurisdictions establish priority rankings for waters on the
lists and develop a Tal Maximum Daily Loafbr these waters.

“
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report about impaired waterbodies and pollutants. As a calculation, a TMDL is the maximum
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amount of a pollutant that a waterbody can receive and still meet water quality standards, and
an allocation of that load among the various sources of that pollutan

By regulation, each pollutant causing a waterbody to be impaired or threatened is referred to

as a waterbody/pollutant combination, and a TMDL is developed for each waterbody/pollutant
combination. For example, if one waterbody is impaired or theaatl by three pollutants,

GKNBS ¢as5[a&a oAff 06S RSOSEt2LISR F2NJ 0KS 4 G SND 2
is used to describe a document that addresses several waterbody/pollutants combinations (i.e.,
several TMDLs exist in one TMDL documén§ EPA 2015).

As a written report, a TMDL includes detailed assessment information esps#efic impaired
waters, watershed information, mathematical modeling, and the calculated number of a

pollutant load.

Table 2.6 Harrods CreeWatershed Assessmelnformation (KDOW 2012).

Harrods
AN WAH, FC,
Creek 0.0 | Jefferson NS 5-PS | 2-FS 3 3 3 12/1/2005 PCR. SCF
to 3.2

Harrods J;If;ehr:r?wn’ WAH, FC
Creek 3.2 "| 2-FS| 2-FS | 2-FS 3 3 3 3/17/2011 ' ’

and PCR, SCR
to 33.0

Henry

NS = nonsupport, FS = full support, PS = partial support

Reporting categories assigd to surface waters duringssessment process: CategoryAttaining all
designated useLategory 2 Attaining somedesignated uses; insufficient or notdaavailable to

determine ifremaining uses are attaine@ategory 3 Insufficient or no data and information are

available to determine if any designated use is attained or impaatkegory 4 Impaired or

threatened for one or more designated uses but does not require development of a TMDL: A. TMDL has
been completed. B. Pollution control requirements are reasonably expected to result in attainment of
water quality standard in near futur€. Impairments not causd by a pollutantCategory 5 Impaired

or threatened for one or more designated uses by a pollutant(s), and requires a TMDL.
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Impaired waterways are recorded in an official report created by KDOW every two years, the
Integrated Report to Congress on the Condition of Water Resources in Kéaucky

Integrated Report). It presentie quality of water in the assessed stream&gels, and

reservoirs of all major river basins of the state and includes the 303(d) list of impaired
waterways. The list of impaired waters requiring a TMDL is called the 303(d) list and can be
found in Volume 2 of the Integrated Report. The report isligubformation and may be
accessed onliner by contacting the Kentucky Division of Water officé&ab two year cycle
focuses on a different river basin in Kentucky, but the report includes information on all the
impaired waterways in the state.

Harrods Creels listed as impair in the 303(d) List of the 2018tegrated Report to Congress
and requires a TMDdtudy:
1 Harrods Creek, river miles 0.0 to 3.2, Jeffer€ointy
Into Ohio River Segment Length: 3.2
Impaired Use(sPrimary Contact Recreatidater (Partial Support)
Pollutant(s): Fecal Coliform
Suspected Sources: Highway/Road/Bridge Runoff-gumstruction related); Municipal
(urbanized high density area); package plant or other permitted small flow discharges

1 Harrods Creek, river miles G® 3.2, JeffersoiCounty
Into Ohio River Segment Length: 3.2
Impaired Use(s): WarWater Aquatic Habitat (Nompport)
Pollutant(s): Nutrient/Eutrophication Biological Indicators
Suspected Sources: Municipal (Urbanized high density area)

River miles 3.3 t83 were previously listed as impaired for fecal coliformdubsn data
collected by KDOW @2004. This section was then-tisted after being reassessed in 2009.
Data from 2009 indicated that the waterway did not have levels of fecal coliform exceeding
state standards.

Because the upper portion of Harrods Creek is not currently listed as an impaired stream, no
TMDL study has been completed or is currently planned. An Organic Enrichment TMDL study
has been completed for the lower portion, river mil@$ to 3.2, of the creek.

Special Use Waters

Kentucky identifies certain Special Use Waters, which receive greater protection than other
waterways. Special Use designations are made because of some exceptional quality of the
water that needs protection omaintenance of current water qualityThere are no
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occurrences ofpecial Use Waters designationafild Water Aquatic Habitat, Exceptional
Waters, Reference Reach Water, or Outstanding State Resource \®ater Wild River, State
Wild and Scenic River, National Wild and Scenic River, or Federal Wild Rivedanrtias
CreekWatershed.

Other Water Data
Chapters 3 and 4 will explore water quality and habitat data cabtespecifically for this
project This section reviews existing @athat may be helpful in the planning project

Watershed Watch

The Salt River Watershed Watch is a volunteer organization that samples waterways all over
the Salt River Basin for water quality and biology. The orgamizaiins volunteers to collect
data, supplies water testing kst holds an annual conference to report data results, and serves
to educate the community on important water quality issues. Typically, once trained, a
volunteer may pick his or her site for the data collection three times a year. According to the
Salt Rier Watashed Watch, there are several active volunteershe Harrods Creek

Watershed, but none in the project focus areor moranformation, see the website:
kywater.orgivatch/salt

Other watershed plang There are at least three other watershethpning documents
produced for the Harrods Creek Watershed in the past several years, all of them focusing on
the lower stretches of the creek. A brief description of each is provided below:

1 The Jefferson County Soil and Water Corestzm Districtpublished a documentn
| F NN2Ra / NBS|1 Ay wmppr OFftftSR al I NNBRA
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source pollution and what farmers and homeowneas @o to impovewater qualty. It
touches on preventing erosion from construction sites and responsible boat upkeep.

/

NE S
NE K

1 The City of Prospect established the Harrods Creek Task Force in April 2000 to develop a

strategy for the protection and enhancement of water qtiain the watershedThe
Task Force was composed of local officials, concerned citizens, MSD, University of

[ 2dZA a QAT € ST yR 20t O2yadzZ GAy3 FANVAOD

Report" was writterby Nancy Stearns Theiss after sevestakeholder meetings. The
Task Force eventually morphed into the Parks Committee for Prospect.

1 River Fields completed a study in 2004 with then intern Brooke Shireman. This study
pulled together water quality data from several sourdaeistorical and edud#onal
information, and future plans of entities like KY Infrastructure Authority, Metropolitan
Sewer District, and the KY Division of Water.
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2.3 Natural Features

The Harrods Creek Watershed is a picturesque place wlithg hills beautiful farmland, and
forested areas. What else do we want to say watershed team?

Geology and Topography

In generalgeologicaterms, the Harrods Creek Watershed residethaOuter Bluegrass
physiographic region This means that it the soils ameostly underlain by Saluda Dolomite and

the Bardstown members of the Drakes Formation (Figure 2Viost of the exposed rocks in

higher elevations are limestone or calcareous shale. Some of the ridgetops 40arh

loess mantle of the residuum wheNicholson soils have formed. Along the Ohio, there is a
narrow bank of deep mixed alluvium washed from the upper portions of the Ohio River. There
are small bands of alluvial soils along Harrods Creek (Soil Survey of Oldham County, Kentucky).

The Drake&ormation is a rock type that is dominated by dolostone with shale as the secondary
rock type. This geologic formation is from the Ordovician age. Dolostone is a carbonate
sedimentary rock of which more than 50% by weight under the microscope confstats o

mineral dolomite (USGS).

Soils

Soils types are important to consider in watershed planning. Land use can be dictated by the
type of soil. For example, Oldham County has a lot of agriculand use, andhe soilin most
of the county igarticularly suied to agricultural production (Figure 2.8).

The Harrods Creek Watershed is home to many solil types, but it is dominatedaselexand
Nicholson soil types (personal communication with USFS Soil ScieBaalley Silt Loam soils
arewell drained soils that are important in agricultural production. They have a clayey
residuum weathered from limestone and shale. Also, they belong to the hydrogroup C which is
made of soils having a slow infiltration rate when thoroughly wet. Represgrtvalues for

this soil type are: silt = 54.4%, sand = 27.1%, and clay = 18.5%.

Nicholson Silt Loam can also be found in aburcgéan the watershed, and i also important in
agricultural production. It is thin and firglty noncalcarous loess avelayey residuum
weathered from limestone and shale. It also belongs to the-dralined hydrogroup C soils.
Representative values for this soil types are: silt = 67.7%, sand = 11.3%, and clay = 21%.
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Headwaters and Brush Creek Geology
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Figure 2.7 Generalizedjeology for Headwaters and Brush Creek.
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Headwaters and Brush Creek Soils
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Figure 2.8 Soils of the Upper Harrods Creek Watershed.
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Ecoregion
Ecoregions are those areas that represent general similarity in ecological systems and in the

type, quality, and quantity of environmental resourcéey are typically broadcale
subdivisions based on terrain, rock type, and geologic structure andistbe Ecoregions of
Kentucky project has describelet state with a ma@and descriptions of alits ecoregions
(Figure 2.9) More informationcan be found herewww.epa.gov/wed/pages/ecoregionslhe
projectalso includes informatiosuch as climate, geology, soils, and land cover.

I OO2NRAY3 (2 (GKS 9t! Qa 902NB3IA2Y YI L 2F YSyiadz
Outer Bluegrass area of theterior Plateau Ecoregion of Kentuclgcoregion 71

The extensive plains of Ecoregion 71 are interrupted in places by dissected uplands,
knobs, a few deeply incised master streams, and large areas of karst. Local relief and
drainage density are less than in higher, cooler, aetter Ecoregionso the east.
Physiographic patterns strongly reflect geology. Ecoregion 71 is underlain by
Mississippiarage through Ordoviciaage limestone, calcareous shale, sandstone,
siltstone, and shale. It is lithologically unlike the unconsolidated coastal plain sediments
of Ecoregion 74 or the Pennsylvanian carboniferous sedimentary rocks that underlie
most of Ecoregions 68, 69, 70, and 72. Soils have developed from residuum and not
from glacialill deposits Alfisols are common on limestone plains and support a

potential natural vegetation of oathickory forest and bluestem prairie; both soils and
potential natual vegetation contrast witlJltisols, Inceptisols, and mixed mesophytic
forests of Ecoregions 68, 69, and 70. Stream morphology is highly variable and both high
gradient streams with boulder or cobble substrates and low gradient streams with sand
or gravel bottoms occur.

Riparian/Streamside Vegetation

Streamside vegetation ften{ y2 6y & bBNRARLI NAFYy ¢ @SIASHFGAZ2Yy ®
along a streanbank are beneficial to the health of the stream in many ways. A riparianoarea
buffer can slow down the water running over land (rain or snow melt or human use like lawn
watering) before it enters the creek. This allows the water to drop the sedirmheatries and

thus keep that sediment out of the stream. Similarly, a healthy riparian area can Kaep ot
pollutants outby serving as a physical buffer. Anetlimportant way a buffecan help is by
providing shade. Shade along a creek makes the viateperature lower and generally better
habitat for aquatic organisms. Also, plant roots stabilize the stream banks and reduce erosion,
which is a major cause of stream sedimentatidm.general, the entire project area is well
vegetated with forested agas and riparian buffers (Figure 2.10). However, there may be areas
that would benefit from a bigger or more robust riparian buffer.
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Rare and Exotic/Invasive Plasiand Animals

The Kentucky State Nature Preserves Commission works throughout the state on cataloguing
threatened and endangereplants and animals. Table 2a@id Figure 2.1below display the
species that correspond to Headwaters and Brush Creek arBEais report was created for the
watershed project area by the Kentucky State Nature Preserves Commission and is specific to
the watershed, not the counties at large.

Table 2.7: Locations of sensitispecies in Upper Harrods Creek (KSNPC, 2014).

Watershed Location | Species Status

Headwaters Harrods Creek | Myotis grisescens Threatened
Gray MyotiBat

Brush Creek Ammodramus henslowii Special Concern
| Syaft260Qa { LI NN

Brush Creek Doichonyx oryzivorus Special Concern
Bobolink

Status Designations #fentucky State Nature Preserves Commission:
Endangered (E) = A taxon or natural community in danger of extirpation and/or extinction
throughout all or a significant part of its range in Kentucky.

Threatened (T) = A taxon or natural community likely todmee endangered within the
foreseeable future throughout all or a significant part of its range in Kentucky.

Special Concern (S) = A taxon or natural community that should be monitored because (1) it
exists in a limited geographic area in Kentuckyit(@ay become threatened or endangered

due to modification or destruction of habitat, (3) certain characteristics or requirements make

it especially vulnerable to specific pressures, (4) experienced researchers have identified other
factors that may jeopatize it, or (5) it is thought tbe rare or declining in Kyt insufficient
information exists for assignment to the threatened or endangered status categories.

¢tKS DNI& aéz2idAa
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2.4 Human Influences and Impacts

Humans greatly impact thenvironment. The folbwing section coversomelocal impacts of
water use in the project study area and the regulations in place to monitor these impacts.

Water Use
In Kentucky, the water withdrawal program, administered by KDOW, regulates all withdrawals

of water greater than 10,000 gallons pemydfrom any surface, spring, or groundwater source
with the exception of water required for domestic purposes, agricultural withdrawals including
irrigation, steampowered electrical generated plants regulated by the Kentucky Public Service
Commission, oinjection underground as part of operation for the production of oil and gas.
According to the Water Quantity Section of KDOVeéréhare nosurface water withdrawal

permits in the study area.

Source Water Protection Plans, Wellhead Protection Progremun@water Protection Plans

Source Water Protection Plans are required under the Safe Drinking Water Act to assess the
guantity of water usedn a public water system arfdrmulate protection plans fosource

waters used by these systemin the project areathere is a Source Water Protemtiareafor
Harrods Creek subwatghed HU@514010120870(Figure 2.12 This is the maistem of
Harrods Creek, whicthows to the Ohio River, drinking water source for Louisvilld his one
secton of Upper Harrods Creek is included in the Source Water Protection area because it is
within the 25 mile distance ém a drinking water source. Other parts of Upper Harrods Creek
are not within that distanceThere are no other municipalities in thegpect area with a Source
Water Protection plangersonal communication witKDOWstaff, 2015.

Wellhead Protection Plans are used to assist communities that rely on groundwater as their
public water source. According to the Wellhead Protection Program of KDOW atteen®
wellhead protection plans in the project area.

Groundwater Protection Plani&PPs) are required for any facility or entity engaged in activities
that have the potential to pollute groundwater. These activities include anything that could
leach into the ground, including septic systems and pesticide storage. The law requires tha
these facilities have a GPP, but does mgjularlymonitor this requirement. GPPs are required
to be recertfied every three years and shoub@ updated if activities are changed.

According to the Groundwater Branch of KDOW, thereaaileastthree GPPs in the watershed
area: Southern Petroleum and two Pilot Travel Centérss not known if there are other
facilities in the project area that need a GPP. Because the GPP regulations-guédself it

can be difficult to know if all facilés are in compliance.
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Permitted Discharges

Point source pollution is pollution that has a known source, or discharge point, usually a pipe.
Examples of point sources could include municipal and industrial facilities and wastewater
plants that discharge directly into a stream. The point of disphas called an outfall.

In Kentucky, point sources are required to have a permit through the Kentucky Pollutant

Discharge Elimination SystgikPDES)These permits allow specified levels of substances into
waterwaysc permitted discharges. Accordiig2 (G KS 9t ! Qéawwdepd h 6So6aAdGS
echo.gov/echo/there are fiveactive permitan the project area (see Table 2.8 and Figure .12

Facility dscharge permits and date public information. They agevaibble through online

sources like ECHO, the facility itself, or a Freedom of Information Act request to KDOW. Most
facilities are required to file a monthly or quarterly report that details the contents of what was
dischargedcalled a Discharge MonitoringS LJ2 NJi & ¢tKS FIOAtAGEQA LISNY
limits of the pollutant(s) allowable. The Discharge Monitoring Report will show any discharge

permit violations made at a facilitguch as a dischargexceedancer a failure to report.

Outfall pipes often discharges directly to a waterway. BE | YLI ST (GKS t Af 234 ¢ NI
sanitary wastewater pipe discharges directly ithe Headwaters of Harrods Creek

For the most part, thisvatershed plan addresses nonpoint soupmlution. However, itis
necessary to understand all sources of pollution in a watedso isolate nonpoint from point
sourcepollution and to calculate accurate pollutant loads (see Chapteirdhle 2.8&hows the
KDPES permits in the project area. There are five active permits and three inactive permits.
Thenumber of permit violations is also listed. For more information, go to the EPA ECHO
website and use the permit number to search for facilitpmiation.

34| Page Chapter 2


http://www.epa-echo.gov/echo/
http://www.epa-echo.gov/echo/

Table 2.8 Permitted Discharges in the project area (EQBTY).

Pilot Travel Headwaters | KY0034011 | 12/31/2014 | Gas station and ster | 12 (all from pipe 1)
Center Harrods with two discharge )
Creek pipes one sanitary TSS, BOD, I_\Imoge
wastewaer and one (ammonia)
stormwater (truck wash
Pilot Travel Headwaters | KY0104485 | 2/28/2018 Travel Center 5
Center Harrods Stormwater E coland TSS
Creek
Southern Headwaters | KY0110663 | 4/30/2018 | Bulk petroleum storage 0
Petroleum Harrods stormwater
Creek
Northland Corp| Headwaters | KY0098418 | 11/30/2017 Lumber Company 10
Harrods Stormwater
Creek TSS, odnd grease
Oldham Woods| Ash Run KY0078026 | 7/31/2018 Sanitary wastewater 10
Subdivision Nitrogen
(ammonia) E. coli
DO, chlorine

*|f the CWA permit is past its expiration date, this normally meansttiepermitting authority
has not yet issued a new permit. In these situatiahg expired permit is ofteadministratively
extended and kept in effect until aew permit is issuedlhe three entries at the bottom of the
table have expired permits, and@rding to their Discharge Monitoring Reports, they are
inactive, indicating that they are no longer operational.
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Sewer and Septic

In rural areastils common to have onsite wastewatsystems instead of sewer lines and
sewage treatment plantsThere are two entities in Oldham County that work on wastewater
issues: Oldham Countyndronmental Authority and Lar@nge Utilities Commissigfrigures

2.13 and 2.14)Most of the progct focus area is outside ofsewer service area, antis

assumed that most of the onsite systems are septic systedeptic tanks and other types of
onsite wastewater treatments (like lagoons or wetlands) are acceptable ways to treat safvage
maintained properly. The Kentucky Onsite Wastewater Assoniatcommends pumping out
septic tanks every three to five yeadgpending on the number of people living in the home.

Onsite Disposat; a brief history of Oldham County

The La Grange Utilities Commission began serving the La Grange area with watewand
lines in 1958. They created the first municipal sewage treatment plant in Oldham County
Today, there is ongeatment facility that handles about 315 niilh gallons of waste water
annually from about 2,700 customers in the La Grange @raarage Utilities Commission,
2015).

Therewas no municipal utility fothe unincorporated areas for Oldham County until Oldham
County Sewer District was established in 1996. Prior to that, the only sewage disposas optio
available were individual aite systems, package plants designed for specific developments or
MSD for developments adjacent to Jefferson County. Between 1970 and 2000, the population
of Oldham County increased rapidly and septic systemisiplied in areas where new

residences wer constructed on smajarcels. Septic tanks provide wastewater management
for a significant percentage of customers in the planning area. Today, approximately 6,000
onsite sewage disposal systems are in use in Oldham County (OCEA Facility Plan, 2013).

There are areas in the county where the soils and geologic conditions are not ideal for
wastewater treatment. This has led to soseptic systems in the planning area to fail
Eliminating thee systemsnay improve surface and ground water qua(@CEA Facility Plan,
2013)

Existing Treatment Plants

The existing publiclgwned and private package plantsthe OCEARlanning Area have beenin
service for approximately 30 to 40 yeatgany of these treatment processes used are old,
require sigificant rehabilitation, and the processes will not be able to meet more stringent
effluent standards.One of these privately operated package plants, Oldham Woods, is
operating in the wateshed project aredOCEA Facility Plan, 2013).
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Headwaters and Brush Creek Sewer and Water Lines

Figure 2.13Sewer and water lines in the project area.
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Land Use

Examining land use in a watershed can help illustrate the types of activities on the land that
may ke impacting water qualityThe watershed has a lot of forested and pastured leitth
residential development concentrated around La Grange andgdbe roadgFigure 2.1%

Forest tracts andegetativebuffers aretypically good for instream water quality and aquatic
habitat. Table 2.12 shows the distribution of land use dud cover types

Table 2.12: Upper Harrods Creek Watershed LandK}¥é&eone2015).

Water 142.35 0.60
Developed 2,090.18 8.61
Barren 47.45 0.20
Forest 9,686.92 40.83
Shrub 78.29 0.33
Grassland/Herbaceous 552.79 2.33
Pasture/Hay 10,161.41 42.83
Cultivated Crops 918.16 3.87
Wetlands 42.70 0.18

Total 23,720

Overall, the watershedontains abouB% impervious surfacé€figures2.16 and 2.17.

Impervious surfaces are those that do not allow rain or snow melt to infiltrate. When water
does not sink into the ground, it runs off and has the potential to become runoff pollution, also
called stormwater pollution (seadure 2.15. Asthe watersheddevelops stormwater

pollution measures like green infrastructure and smart growth design maydelmissues

S

runcff

infiltration

o

deep
Infil

Natural Ground Cover 10%-20% Impervious Surface Figure 2.15: Diagram of the
relationship between

impervious surfaces and water
infiltration.
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infiltratioh infilration
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Figure 216: Land use coverages in the project area.
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