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EXECUTIVE SUMMARY

ThsWRds proj ect RishiegagCreekResdrvoirCaasvbatRIvef030501030606)Sixmile
CreekCatawba River (030501030604@ndWaxhaw Creek (030501030608atersheds. These
watershedsire a total ofl18square miles ankdcated in the Lower Catawba River Basirportions of
Chester, Fairfield, Lancaster, and York counties.

Theregiods c | i mat e dshlumid dulatropecalcbnsistingoieldtively high temperatures
and evenly distributed precipitation throughout the y€he project area is made upadtliverse range
of geological formationsncludingcrystalline rocksandwell-drained so#. The primary land cover
consists ob4%forested land11% developedand9% agricultural land.

The Fishing Creek Reservoir is a manmade impoundment fed by the Catawba River. The headwaters
of the Catawba River begi n &andfloNeasttthen sQuehinm South a 6 s
Carolina. There are two municipal drinking water intakes in the project &baster Metropolitan

District (CMD) (1220002) and the Catawba River Water Supply Project (WSP) (292@MND)is

the primary drinking water utility, providing drinking water to approximately 16,500 customers. The
Catawba River WSP treats water for wholesale to Lancaster County Water and Sewer District in South
Carolina and Union County in North Carolina.

The waterbodies in tharoject area, includinthe Fishing Creek Reservoir, are classified as

freshwaters with designated uses including contact recreation, fish consumption, and aquatic life by
SCDES. Water quality in the project area is impaired due to numerous water quality standards not
being met. Thee are 37 SCDES Water Quality Monitoring Stations (WQMSSs) currently included on

the Clean WateAct Section 303(d) List of Impaired Waters. The listed impairments include

biological, copper,dissolvedoxygen (DO),E. coli, nitrogen,phosphorus, pHpolychlorinatedoiphenyl

(PCB), andurbidity. Stakeholder input and field surveys indicate that the primary sources of pollution

in the project area are failing septic systems, agricultural runoff, stormwater flowdfng, and

upstream urban influence. The calculated estimated annual load from bactepiaint pollution

sources in the project area is 1.83E+09 Colony Forming Units (CFUs)/year. This is a combined
calculation from specific sources including septic systems, agricultural (pastureland and cropland), and
urban. The total estimated annual Idexn sediment pollution is 5,967 tons/year. The Environmental
Protection Agencyodés (EPA) Powadusedwuopalculdtedh@d Est i m:
combined sediment pollutant load through the analysis of data relating to land cover, agriculture, soll,
and precipitation. The total estimated annual load from nutrient pollution is approximately 120,339
Ibs./year oiitrogen and 22,486 Ibs./year of PhosphoRIET was used in the same manner to

determine the combined nutrient loads

This WP addresses the bacteria, sediment, and nutrient pollutants through mitigation strategies that
will efficiently reduceand/or prevent nonpoint source pollutants from contaminatingaterbodies

in the project areal’he recommended actions are intended to improve water quality and reduce the
potential burden of increased water treatment costs to the local water utilities. The proposed mitigation
strategies include installirg suite oBest Management Practices (BMPs) over &ar timeline that
corsists of three fivgyear phase®©ver thel5-year project timeline, the proposed BMPs could reduce
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bacteria, sediment, and nutrient loads by approximat8§E+16CFUs 5,100tons, and0,015Ibs.
respectively. The calculated reductions from the proposed BMRsiffi@entin addressing the
currentpollutant issues in the project anedh the potential to mitigate future impacts from continued
upstream development.

Installing the proposed BMPs over the recommendegedb timeline will cost approximatef§y20

million, which equates to approximatel@.8 million for each fiveyear phase. Sections 10 through 12
provide more details regarding theoposeBMP installation timeline, their costs, definitions and
maintenance plans for ea@ndrecommendations for BMP installation locatioffsmplemented,

these BMPs over time will greatly reduce the bacteria, sediment, and nutrient nonpoint source
pollution causing the ctent water quality impairments in the project area. Though these BMPs are
specifically prescriptive to the identified sources of pollution in the project area, supplemental BMPs
should be considered as funding opportunities allow. Continued engagemepdningrs and
stakeholders will increase the likelihood of the successful implementation of the recommendations
proposed in this \N.



KEY TERMS

9.

Anthropogenic. Environmental change that is caused or influenced by people, either directly or
indirectly (USGS, 2015).

. Best Management Practice (BMP)Methods, measures or practices selected by an agency to

meet its nonpoint source control needs. BMPs include but are not limited to structural and
nonstructural controls and operation and maintenance procedures. BMPs can be applied before,
during and a#r pollutionproducing activities to reduce or eliminate the introduction of pollutants
into receiving waters (National Archives, 1989).

Designated UsesDesignations uskto establish water quality goals for a waterbody, while criteria
define the minimum conditions necessary to achieve those water quality goals. By Federal
mandate, states and authorized Tribes are required to specify appropriate water uses to be achieved
and protected (EPA, 2024).

Freshwaters (FW) Freshwaters suitable for primary and secondary contact recreation and as a
source for drinking water supply after conventional treatment in accordance with the requirements
of the Department. Suitable for fishing and the survival and propagation cfrecédlindigenous
aguatic community of fauna and flora. Suitable also for industrial and agricultural usedESCD
2023).

Hydrologic Unit Code (HUC). Watersheds are delineated by USGS using a nationwide system
based on surface hydrological features. This system divides the country into 22 regiigit3, (2

245 subregions (digit), 405 basins @ligit), roughly 2,400 subbasins-¢8git), roughly 19,000
watersheds (Hdigit), and roughly 105,000 subwatershedsdidit). A hierarchical HUC

consisting of 2 additional digits for each level in the hydrologic unit system is used to identify any
hydrologic area (USGS, n.d.).

Load Allocation (LA). The LA is the fraction of the total pollutant load apportioned to nonpoint
sources (SCHEC, 2005).

Margin of Safety (MOS). The MOS is a percentage of the TMDL that accounts for the uncertainty
associated with model assumptions and data limitations KEECID2005).

Nonpoint Source(NPS)Pollution. This is caused by rainfall (or snowmelt) moving over and
through the ground. As the runoff moves, it picks up and carries away natural andrhad&n
pollutants, depositing them into lakes, rivers, wetlands, coastal waters, and ground waters. (EPA,
2024)

Primacy Agency. Primacy agencies are entities that regulate drinking water systems (EPA, 2024).

10. Total Maximum Daily Load (TMDL) . A TMDL is the calculation of the maximum amount of a

pollutant allowed to enter a waterbody so that the waterbody will meet and continue to meet water
guality standards for thabllutant A TMDL determines a pollutant reduction target and allocates
load reductions necessary to the source(s) of the pollutant (EPA, 2024).

11.Waste Load Allocation (WLA). The WLA is the fraction of the total pollutant load apportioned to

point sources, including stormwater discharges regulated under the National Pollutant Discharge
Elimination System (NPDES) as point sources (§EQ, 2005).

12. Wastewater Treatment Plant/Wastewater Treatment Facility (WWTP/WWTF). A WWTP is

an industrial facility where a combination of mechanical, physical, chemical and biological
processes is used to achieve pollutants removal from the incoming wastewater (Rainier, 2015).
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13.Water Quality Monitoring Station (WQMS). A location where the quality of a body of waier
measuredSCDES monitors water quality at these stations to ensure that water meets standards and
to identify areas that need attenti®@CDES, 2025)



1. INTRODUCTION

According to theEPA, a watershed is defined &the land area that drains to a stream, lake or fiver
affects thevater quality in the water body that it surroud@PA, 2024. Healthy watershedcollect,
filter, and supply water to ecosystems, making them an integral partwétaecycle andof thriving
ecosysters Watersheglanningis an important pardf maintaining and improving watershed health
because planning provides site speggéicommendation® address water quality pollutants.

The purpose for developing a ViBt the Fishing Creek Reservoir is to identify, assess, and develop
strategies that address the known impairments in the dgfiogettarea Theproject arezonsists of
threel2-digit Hydrologic Unit Code IUC) watersheds in the upper portion of the Southern Catawba
Wateree Basin: Fishing Creek Reserv@atawba Rive(HUC-030501030606), Sixmile Creek

Catawba River (HU@30501030604), and Waxhaw Creek (HO80501030603) (see Map 1). The

WP ultimately provides a clear roadmap that specifically addresses the identified impairments in the
watersheds. That is, the roadmap is used to manage and maintain or restaetharedo its

designated use(sppecifically, the roadmap for the WP is made up of proposed BMPs and/or other
strategies, that if implemented, will help control or mitigate the effects to water quality impairments
caused by nutrients, sediment, and bacteria in the watersheds. Intogpstakeholder input into the

WP isa critical component of creating an effective roadmap. SCRWA requested, received, and
incorporated (where necessary) stakeholder feedidekstakeholder teamill continue to

incorporate stakeholder feedback, especially regarding funding for BMP implementation. An approved
WP is a prerequisite for application to EPA Section 319 implementation furidieg319

implementation funding is distributed by the EPA to state primacy agencies for allocation to qualifying
WP projects. The monies are utilized to support implementation goals such as public education,
technical training, and BMPs. Other funding sources a@atailable for assisting in BMP
implementation. For example, the United States Department of Agriculture (USDA) Natural Resources
Conservation Service (NRCS) manages many funding/cost share programs that may be used by
agricultural producers and foreandowners. These programs provide technical and financial
assistance to agricultural producers and forest landowners to address natural resource concerns
(USDA, n.d.).

Theproject areas in parts of four counties in South Carolina: Fairfield, Chester, Lancaster, and York.
The Waxhaw Creek watershed extends into North Carolina. For this project, SCRWA does not include
the North Carolina portion dhe Waxhaw CreekvatershedMap 1 defines thproject areand the
watersheds that are included.

In 2005 a Fecal Coliform Bacteria Total Maximum Daily Load (TMDL) for Fishing Creek and
Tributaries was approved by the EPA. SCDES WQMS-CA¥ is an approved TMDL site within the
project area. According to the published TMDL report, the suspected sources of bacteria in the project
area include point source discharges and nonpoint sourcegoiflh@ource discharges can be
characterized by those originating from wastewater treatment plants (WWTPSs) and stormwater runoff
into Municipal Separate Storm Sewer Systems (MS4s). The nonpoint sources identified in this report
include wildlife, agricultual activities, domesticated animals, onsite wastewater disposal systems, and
domestic pets (SOHEC Technical Report, 2005).
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1.1 The Nine Required Elements

All approvedWPsmust meethe EPAS sequirednine elementsfor watershed planningd hese
elementsexplairidentify impairment concerns within the watershed, create a strategy to address those
concerns, and develop a plan to monitor progrEssnine requiredelements are as follows:
Identify causes of impairment and pollution sources

Estimate load reductions expected from management measures

Describe management measures to be implemented

Estimate technical and financial assistance needed

Includeinformationand educational components

Create a schedule for implementation of management measures

Describe the interim measurable milestones

Determine criteria to measure success

Create a monitoring plan

CoNoOrWNE

1.2 The Watershed Planning Process

An integral part of watershed planning is identifying and inviting local/statestadeholderso assist
with and supporthe plan'slevelopmentSeveralorganizationsareactive and engaged within the
project areaand without their guidance, feedback, and supgug,plan would not have been
possible.The Stakeholder Teaoffers supporin the planning process a variety of waysncluding

1 Assisting in goal creatioand schedule development

1 Sharing concerns on water quality impairments inptlogect area

1 Offering feedbackand guidancen each stage of the planning process

1 Sharing data that was needed to successfully completsskessment

The Stakeholder Team includes members from each of the following organizations
South Carolina Forestry Commission

South Carolina Department of Natural Resources
Catawba Riverkeeper Foundation

Chester Metropolitan District

Duke Energy

Chester County Wastewater Recovery

AECOM

Research Technical Institute

Catawba Wateree Water Management Group
Lancaster County

City of Rock Hill

Catawbavalley Land Trust

South Carolina Forestry Association

= =8 -8 _8_9_9_98_4_-29_-2_-2_-2°_--°

Contributions from these members accounted for many professional and local perspectives including
public water utilities, state forestry, county administration, academia, water basin planners, and local
citizens.
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Public inputwas sought andonsideredaluring the planning procesSver the planning process, the
Stakeholder Team met, conductadnywindshield surveys on and around the Fishing Creek
Reservoir, published a pollutant locator mapping tool, and held pialsiicg meetings. Figurébelow

shows a pollutant locater mapping tool developed by SCRWA to help identify local nonpoint sources

of pollution. The tool was built using ArcGSurvey 123 and ArcGIS Experience Builder software.
SCRWA also recorded a training video utilizing YouTulhat provided stepy-step instructions for
completing the dashboardDigital links to the training video ardhshboard were then distributed to
the Stakeholdeffeam. The dashboard allowed stakeholdepetform severaiunctions including
filling in written detail for identified pollutiorpinpointingpollution locations on a map, aattaching
pictures showing the pollution as observed by the stakeholder. SGRMledon the dashboara
list of either observable pollution observable results from pollutants suclEassion/Sedimentatign
Failing Septic SystenfPresence of Alga&xcess Fertilizers, Livestock in Streams/RivEam

Trash lllicit Discharge/EffluentLand Disturbance (ConstructieRelated) Land Disturbance
(Forestry-Related) andOther.

Fishing Creek Pollution Survey /

wwwwwwwwwwww

North Hartsville

............

Fishing Creek Pollution Su...
Name - Ermail : Phone Number : ncident Date $ Report Type

blakefarrell blake@scrwa.org December 5, 2023 12/5/2023, 5:46 PM

blakefarrell blake@scrwa.org December 5,2023

Figure 1: Pollutant Locator Mapping Tool
*(web accessttps://arcg.is/15b4zn

12/5/2023, 5:18 PM

2. GENERAL WATERSHED OVERVIEW

2.1 Project Area Summary

The WP focuses on three contiguous HUZwatershedspstream from Lake Wateree in the
Piedmontgeographic regionf South Carolina

1. Fishing Creek ReservoirCatawba River (030501030606)
2. Sixmile Creek-Catawba River (030501030604)
3. Waxhaw Creek (03050108603)

Together, the watersheds total approximatelpIBacresor 118 square milesf land in parts of
Fairfield, Chester, York, and Lancaster counties (see Maséctionl). A portion of the Waxhaw
Creek watershed extends into North Carolina but is not treated as a panpaij¢ceareaThe

primary land cover classifications analyzed in this plan include forest, agricultural, and developed.
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Forested land cover totals roughly 64%, developed 11%, and agricultural usec®%plete land
cover evaluation of the project area can be found in Section 2.5.

2.2 Location and Hydrology

The Fishing Creek Reservoir is a manmade impoundment that is fed by the Catawb@ahiver
headwaters begin in North Carolinabés McDowel |
southward into South Carolina, and into the Fishing Creek Reservoir.

The Reservoir is an 8.5 mile long and 3,5t2e impoundment in Lancaster County. The Fishing

Creek Reservoir is a multifunctional lake, serving as a source for drinking water, recreation and
tourism, power generation, and a desirable community for maigergs. It was built at the start of

the twentieth century to provide hydroelectric power to the Duke Energy Hydroelectric Station. It has
78 miles of shoreline and includes landmarks like the Landsford Canal State Park (Figure 2) and
Edgewater Golf ClubThe reservoir is owned by Duke Energy and was dammed in D/ (

Energy, 2018)Protecting this resourdg vital to the longterm economic success and environmental
sustainability of the region.

Metropolitan centers upstream from h@ject arearelikely to experience continued population

growth. For examplahe city ofCharlotte, which is approximately 35 milesrthfrom theC MD 0 s

intake, is currently the third fastegtowing major city in the United States. If population growth

continues at the current rate, Charlotte's population is set to surge by 47% from 2010 to 2030, growing
from 1.87 million to about 2.74 million in just twty years (World Population Review, 2022).

Nutrient, sediment, and bacteria related impairments, coupled with the growth potential of upstream
metropolitan areas, present an ideal opportunity for watershed planning focused on mitigadimtg curr
and future impairments.
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Figure 2: Landsford Canal State Park

2.3 Climate

The Lower Catawba River Basin in South Carolina has a humid subtrolicate, characterizeloly

hot summers, mild winters, and abundant rainfall throughout the year. The climate is influenced by its
proximity to the Atlantic Ocean and tiBulf of Mexico, as well as by its location in the southeastern
United StategTrewartha, 1981).

During the summer months, temperatures typically range from th&@@sitb the miedOsFahrenheit,
with high humidity levels. Thunderstorms are common during the summer months, and the region can
experience occasional tropical storms or hurricanes.

In the winter months, temperatures typically range from the3@gito the miebOs Fahrenheit, with

occasional cold snaps, snowstorms, or ice storms. Frost can occur in the region, particularly in the
northern part of the basin, which is where pn@ject areas located.
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Annual precipitation averages around 46 inches, with most eaihiall occuring during the summer
months. However, the region does experience rainfall throughout the yeakaodisor its frequent
thunderstorms and occasional tropical weather systS@BNR, 2022)

2.4. Geology and Soils

The Lower Catawba River Basin in South Carolina is characterized by a diverse rgegtgical
formations and soil types. The region is underlain by crystalline rocks, including gneiss, schist, and
granite, which are among the oldest rocks in North Ameficase rocks were formed during the
Precambrian era and have been subjected to intense pressure and heat over millions of years.

The soils in the Lower Catawba River Basin are generally derived from these underlying rocks and are
predominantly sandy | oam and clayey soils. The
based on their physical and chemical propertietyding Ultisols, Incepsols, and Entisols. The

dominant soil in the area is the Cecil series, a-digined, moderately deep, and moderately

permeable soil formed on loanayd clayey residuum derived from granite, gneiss, and schist.

According to thdJ S D Aswiksurvey data for theroject areathe watersheds contgamedominantly

well drainedsoilsThe USDA characterizes soils by dAdraina
and duration of wet periods under condititike those under which the soil formed. Seven classes of
natural soil drainage are recognizexcessively drainggsomewhat excessively drainecll drained
moderately well drainedsomewhat poorly drainegoorly drained andvery poorly drainedWell
drained soils are defined Asater is removed from the sodadily but notrapidly. Internal free water
occurrence commonly is deepwvary deepannual duration is not specified. Water is available to
plants throughoutnost of the growing season in humid regions. Wetness does not mobibifrowth

for significant periods during most growing seasofdSDA, 2017) Table 1details thedrainage
classifications fosoils inthe project aredt should be noted thatater accounts fapproximately
5,569acres in the project area

Drainage Class Acres Percent
Well Drained 58,378 76.2%
Moderately Well Drained 6,960 8.8%
Other (water) 5,569 7.5%
Somewhat Poorly Drained 4,067 5.3%
Poorly Drained 535 1.4%
Somewhat Excessively Drained 49 0.7%
Excessively Drained 34 0.1%
Total 75,592 100

Table 1: Soils/Drainage Class Project Area
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2.5. Land Cover

SCRWA completed avatershed assessment for the project area utilizing desktop and field surveys.
This section details current land cover conditions for the projecaaddfar each of thehree
watershed#dividually. The National Land Cover Dataset (NLCD) is organized by land cover
characterizations based on existing land uses. Thelaedcovers used instead ¢é&nd usen

instances where NLCD data was utilized.

The 2020 National Land Cover Dataset (NLCD) was used as the most current data for determining
current land cover in the project area. Tébéd Map Zrovidedetailsregardingand cover in the
project areaT ables3 through 5 anélaps 3 through Show the land cover for each indivalu
watershedTable 6shows a sidéy-side comparison of land cover designatiaososs all three
watersheds in the project aréaTables 2 througts, Forestsrepresent the following as one combined
calculated percentagevérgreen Forest, Deciduous Forest, and Mixed Forgstgelopedepresents

the following as one combined calculated percentage: Developed, Open Space; Developed, Medium
Intensity; and Developed, Low Intensifgriculturerepresents the following as one combined
calculated percentage: Hay/Pasture and Cultivated. Oetpiled below is a snapshots#lect land

cover designations for the project aesaa whole and each individual watershiéte selectand cover
designationgforests developedandagriculture) arehighlighted because of their existing or potential
contribution to nonpoint source pollution.

Project Area. Of roughly 75,592Zcres in the project area, 64% are forested, 11% developed, and 9%
agriculture.

Fishing Creek ReservoirCatawba River (030501030606)This is the largest watershed in the
project area, covering roughly 36,170 acres in Chester, Lancaster, and Fairfield counties. The
watershed is roughly 64% forested, 8% developed, and 6% agriculture.

Sixmile Creek-Catawba River (030501030604 his watershed covers approximately 28,82&s

in Chester, York, and Lancaster counties. The watershed is roughly 63% forested, 15% developed, and
8% agricultural Sixmile Creek flows southeasterly from North Carolina into the Catawba River, north

of South Carolina Highway 5.

Waxhaw Creek (030501030603 his watershed is roughly 10,972 acres in Lancaster County.
Approximately 66%areforested, 21% agricultural, and ™@éveloped. Waxhaw Creek flows
southwesterly from the North/South Carolina border into the Catawba River near Landsford Canal
State Park.
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Land Cover Acres Percent
Forests 48,326 63.9
Developed 8,001 10.6
Agriculture 6,916 9.1
Open Water 5,633 7.5
Shrub/Scrub 3,373 4.5
Herbaceous 2,460 3.3
Woody Wetlands 582 <1
Barren Land 167 <1
Emergent Herbaceous Wetlands 134 <1
Total 75,592 100

Table 2: Land Cover - Project Area

The results of the desktop and field analyses indicated that roughlyp®ihe project area is forested,

11% developed, 9% agricultulg% open water, and the remaining 8% barren land, shrub/scrub,
emergent herbaceous wetlands, woody wetlands, and herbaceous vegetation (see Table 2). Forested
land cover is consistent throughout each of the three watersheds at approximately 64%. Sigkile Cre
watershed is the most developed due to urbanized areas at the Carolina Lakes Golf Club and Catawba
River. Agricultural land cover is highest in the Waxhaw Creek watershed with roughly 21% of the

watershed characterized as pastureland and/or cultivatesl. ¢
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Land Cover ‘ Acres Percent
Forests 23,561 64
Open Water 4,247 12
Developed 2,806 9
Shrub/Scrub 2,240 6
Agriculture 2,285 6
Herbaceous 931 3
Woody Wetlands 253 1
Barren Land 81 <1
Emergent Herbaceous Wetlands 37 <1
Total 36,141 100

Table 3: Land Cover - Fishing Creek Watershed
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Land Cover Acres Percent
Forests 17,870 63
Developed 4,406 15
Agriculture 2,384 8
Open Water 1,307 5
Herbaceous 1,247 4
Shrub/Scrub 889 3
Woody Wetlands 223 1
EmergenHerbaceous Wetlands 97 <1
Barren Land 83 <1
Total 28,506 100

Table 4: Land Cover - Sixmile Creek Watershed
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Land Cover ‘ Acres Percent

Forests 7,195 66
Agriculture 2,247 21
Developed 789 7
Herbaceous 282 3
Shrub/Scrub 244 2
Woody Wetlands 106 1
Open Water 79 1
Barren Land 3 <1
Emergent Herbaceous Wetlan 0 0
Total 10,946 100

Table 5: Land Cover - Waxhaw Creek Watershed

Fishing Creek Waxhaw Creek
Land Cover Acres Percent Acres
Forests 23261 64 17,870 63 7,195 66
Barren Land 81 <1 83 <1 3 <1
Developed 2,806 8 4,406 15 789 7
Open Water 4,247 12 1,307 5 79 1
Agriculture 2,285 6 2,384 8 2,247 21
Shrub/Scrub 2,240 6 889 3 244 2
Emergent
Herbaceous 37 <1 97 <1 0 0
Wetlands
Herbaceous 931 3 1,247 4 282 3
ey 253 1 223 1 106 1
Total 36,141 100 28,506 100 10,946 100

Table 6: Land Cover Distribution by Watershed
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2.6. Source Water Intakes

Source watels any body of water that provides drinking water to public water systems and
public/privatewells. Source water protectiameasures are important because they help prevent
contamination andeducethe risk of exposure to contaminated water.

The CMD water system is the primary drinking water provider forgiagect areaThe system serves

about 16,500 customers, producing an average of 2 million gallons of water daily. Raw water is drawn
from the Fishing Creek Reservoir and pumped to the water treatment facility, which has a treatment
capacity of 7.6 million gallons pelay. To ensure the water meets health requirem&et€MD uses
sampling and testing methodologies approved by the EPA and SCDES (CMD, 2024).

The Catawba River WSP provides water almost exclusively through wholesale to Lancaster County in
South Carolina and Union County in North Carolina. The water sold to these counties serves
approximately 173,000 customers. Raw water from the Catawba Reaeened and pumped to a

reservoir and lightly prexidized with chlorine dioxide before it reaches the water treatment plant. To
ensure the water meets health requiremémesCatawba River WSBses sampling and testing
methodologies approved by the EPA and SCDES. See Map 6 for the intake locations for these systems
(Catawba River WSP, 2024).
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2.7. Population

Approximately 19,215 people reside in fhreject aredsee Tabl&). More thanhalf of the population
in theproject areas concentrated in the Sixmile Creek watershed wpepeilation centersclude
neighborhoods adjacent to the Catawba River and at the Carolina Lakes Golfl&Waxhaw
Creek and Fishing Creek watersheds are less populous and rural.

Populatord at a used in this secti on .Vhageospagalayenfee ved fr
total population is based on the EnviroAtlas 2016 dasymetric dataset that reallocates 2CEM&US.
population data from census blocks teriéter pixels based on topography and land cover. The
dasymetric map uses the 2011 National Land Cover Dataset (NLCD 2011) to portray areas such as
open water, ice or snow, wetlands, and slopes over 25%sdgkidyg to be inhabited. The dasymetric
population data was then summarized bydidit hydrologic unit code (HUC) to create the map layer

(EPA EnviroAtlas, 2024).

According to the South Carolina Revenue and Fiscal Affairs Otfieepopulation for York County is
estimated to increase by 21% over the nexyears(20252035). Over the same time period, Chester
County is estimated to decrease by 2% laauacasteCountyincrease by 6%. This translates ta

20% increase ipopulation for the three counties combirf&€ Revenue and Fiscal Affaii2023) An
increase in populatiomay havesignificantimpactson water quality For examplepopulation growth
increass thedemandor urban development. Urban developmerdates impervious surfaceghich
leadsto stormwaterunoff. Stormwater runoffnay carry pollutants likeedimentand chemicals into
nearby water bodies.

Watershed HUC 12 Population
Waxhaw Creek Watershed 030501030603 5915
Sixmile CreekCatawba River Watershed 030501030604 10,183
Fishing CreelReservoirCatawba River Watershed 030501030606 3,117
Total 19,215

Table 7: Estimated Population in Project Area

3. WATERSHED ANALYSIS

3.1 Water Quality Impairments and Sources

SCDES:is entrusted with enforcing state water quality standards. The stanidsaded inR.61-68

Water Classification & Standardwereestablished to protecb8thCarolinads sur f ace and
groundwater resources. The purpose of this is to estadiséral rules and specific numeric and

narrative criteria along with antiegradation rules, for the protection of classified and existing water
uses. Thse guidelinealso establish procedures to classifgwaters ofthe State (SCBIEC, 2(023).

S CD E 8.6169is aregulation that defineso st o f t h eandancladesdh@isnameat er s
county location, classification, designation, brief description of the Wwatly and angite-specific

numeric criteria that apply to the listed wabedy.According to the latest publication fB.6169 and
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SCDES geospatial data, the waterbodies within the project area are classified as fre@AWateith
designated uses including contact recreafish,consumption, and aquatic lifCDHEC, 2023)

3.2 Water Quality Monitoring Stations

There are 37 impaired SCDES WQMSs listexthe 303(d) List of Impaired Waters in {h@ject area
(see Map 7 and Table 8). Nutrienpgh@sphorus, nitrogenhacteria E. coli), and sediment (turbidity)
are the specific impairments this plandressesAdditionally, most of the selected watersheds are
located outside of MS4 pernateas, highlighting an additional need for a WP to address these
nonpoint source pollution issues.
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HUC 12 Station Use Status Impairment
030501030606 | CW-016 FISH Impaired PCB
030501030606 | CW-016F AL Impaired Nitrogen, Phosphorus
030501030606| CW-033 | AL/FISH | Impaired PCB, pH, Phosphorus
030501030604 | CW-041 REC Impaired E_coli
030501030606| CW-057 | AL/FISH | Impaired PCB, pH, Nitrogen, Phosphorus
030501030606 CW-133 FISH Impaired PCB
030501030606, CW-174 AL Impaired pH, Nitrogen, Phosphorus
030501030606 | RL-01007 AL Impaired Phosphorus
030501030606 | RL-02319 AL Impaired Phosphorus
030501030606 | RL-02452 AL Impaired Phosphorus
030501030606 | RL-03332 AL Impaired Nitrogen, Phosphoru3urbidity
030501030606 | RL-03351 AL Impaired Copper, Phosphorus, Turbidity
030501030606 | RL-03353 AL Impaired Phosphorus, Turbidity
030501030606 | RL-03458 AL Impaired Phosphorus, Turbidity
030501030606 | RL-04375 AL Impaired Phosphorus
030501030606 | RL-04379 AL Impaired Phosphorus
030501030606 | RL-05391 AL Impaired Phosphorus
030501030606 | RL-05414 AL Impaired Phosphorus
030501030606 | RL-05416 AL Impaired Phosphorus
030501030606 | RL-06429 AL Impaired Phosphorus
030501030606 | RL-06431 AL Impaired Phosphorus
030501030606 | RL-06443 AL Impaired pH
030501030606 | RL-08046 AL Impaired Nitrogen, Phosphorus
030501030606 | RL-08062 AL Impaired Nitrogen, Phosphorus
030501030606 | RL-09094 AL Impaired Phosphorus
030501030606 | RL-10102 AL Impaired Phosphorus
030501030606 | RL-10106 AL Impaired Nitrogen, Phosphorus
030501030606 | RL-11117 AL Impaired DO, Nitrogen, Phosphorus
030501030606 | RL-11119 AL Impaired Nitrogen, Phosphorus
030501030606 | RL-13072 AL Impaired Nitrogen, Phosphorus
030501030606 | RL-13134 AL Impaired pH, Phosphorus
030501030606 | RL-15023 AL Impaired pH, Nitrogen, Phosphorus
030501030606 | RL-15104 AL Impaired pH
030501030606 | RL-16115 AL Impaired Nitrogen
030501030604 | RS-03511 | AL/REC Impaired Biological, E_coli
030501030604 | RS06176 AL Impaired Biological
030501030606 | RS12088| REC Impaired E_coli

Table 8: 303(d) Impaired WQMSsin the Project Area
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3.3. Total Maximum Daily Load

Section 303(d) of the Cleaater Act (CWA) and the EPA require states to develop total maximum
daily loads(TMDL) for waterbodies that do not meet designated uses where techibaleggy controls

are in place. A TMDL establishes allowable loadings for pollutants or other quantifiable parameters for
a water body based on the relationship between pollutant sourcessirehim water quality

conditions. States are then able to implement water gumiggd controls to reduce pollution from

both point and nonpoint sources and restore and maintain the quality of its water sourdéECSCD
2005).

In 2005, SCIHEC published a TMDL for Fecal Coliform fahe Sixmile Creek, Twelvemile Creek,
Waxhaw Creekvatersheds in the Catawba River Ba3ine purpose of thiseport(SCDHEC
Technical Report Number: 0315) is to assist SCESwith establishing pollutant load allocations for
impaired water bodielsy determininghewasteload allocation (WLA), load allocation (LA), and
margin of safety (MOS)Definitions for these terms can be foundheKey Termsection of this plan.
SCDHEC included threaVQMSsfrom HUC 03050103 within the Catawba River Basin on the 2004
South Carolin&gection303(d) list for exceedances of the fecal coliform bacteater quality
standardsOf these three, only one (G\M5)falls within the project aredap 8 shows the location
for WQMS CW-145, Table9 provides detad for the portion of the project area that igtwe TMDL.
TheNot Supporteddentifier indicates that there & impairmentaused by a pollutaaiddressed by a
TMDL at this site The associated pollutant is listed in @&usecolumn.TheFully Supported
identifier signifiesthatwater at the samplinig not currentlyimpaired bythe pollutant addressed by
the TMDL. INTMDL means that the siteas included in the original approved TMDL effort
(SCDHEC, 2005. Additional detailsregarding the TMDLcan be found in Section 5.
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. Use Support Approval
Station County Use Cause 2022 TMDL Date
03050D30603| CW-145 | Lancaster Recreation FC Nt INTMDL 9/2005
Supported
030501030606 CW-174| Chester | Recreation FC Al INnTMDL 8/2001
Supported

Table 9: TMDL Data for Project Area (SCDHEC, 2005)

4. POLLUTANT SOURCE IDENTIFICATION

TheFishing Creek Reservoir is a maradeimpoundmentocated inChester CountySouth Carolina.

Like many bodies of water, it can be affected by various sources of pollution. The specific sources of
pollution for Fishing Creek Reservoir in South Carolina may include:

1. Agricultural Runoff Pesticides, fertilizers, and sediment from nearby agricultural actithiasan
wash into the reservoir, leading to water contamination.

2. Industrial DischargesFactories and industrial facilities in the vicinity may release pollutants into
the reservoir through wastewater discharge.

3. Stormwater RunaffUrban areas with impervious surfaces like roads and parking lots can
contribute to stormwater runoff that carries pollutants such as oil, heavy metals, and debris into the
reservoir.

4. Sewage and Wastewatémproperly treated sewage and wastewater discharges from residential
and commercial areas can introduce harmful bacteria and chemicals into the water.

5. Septic System&aulty or poorly maintained septic systems from homes near the reservoir can leak
sewage and contaminants into the groundwater, which may eventually reach the reservoir.

6. Trash and DebrisLitter and debris from recreational activities, such as boating and fishing, can
accumulate in the reservoir, impacting water quality and aquatic life.

7. Invasive SpecieJhe introduction of nomative species can disrupt the ecosystem and lead to
water quality issues.

8. Erosion Natural erosion processes and land development can result in sedimentation in the
reservoir, clouding the water and impacting aquatic habitats.

9. Wildlife and LivestockWildlife and livestock near the reservoir may contribute to nutrient runoff
and fecal contamination.

It isimportant to note that water quality managenientheFishing Creek Reservoir, like other bodies
of water, typically involves monitoring, regulations, and efforts to mitigate thesdgrakources.

Local environmental agencies, conservation groups, and government bodies often work together to
protect and improve the water quality of reservoirs and other natural resources.

5. BACTERIA POLLUTION SOURCES
Bacteria pollution can be attributed to both point and nonpoint sources within the project area. Table
10 provides some examples including wastewater effluent, agricultural land cover, and urban runoff.
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Category Pollutant Source Point / Nonpoint Source

Private Septic Systems Nonpoint
Wastewater 5 — :
Private Wastewater Treatment Facilities Point
. Livestock Nonpoint
Agriculture :
Cropland Nonpoint
Urban Stormwater Runoff Nonpoint

Table 10: Potential Point and Nonpoint Sources of Bacteria Pollution irProject Area

5.1 Bacteria Pollution 7 Point Sources

The EPA defines point source pollutantsaayg discernable, confined and discrete conveyéage
pipe,ditch, well, concentrated animal feeding opergtioom which pollutants are or may be
dischargedEPA, 2022)

Point sources are regulated throughEhe A Rational Pollution Discharge Elimination System
(NPDES)program The NPDES program was created by the federal government as a part of the CWA
in 1972 to help address water pollution by regulating point sources discharging into public waters. The
CWA authorizes the program to state, tribal, and territorial governnvemitsh allows them to

conduct permitting and enforcement stépBA, 2022. Tablell and Mas 9 through 1below detail

the NPDES sites within tharoject area.
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‘ Status ‘ Type Description
SCDESNPDES Discharges
SC0021211 Great Falls VWWTF Active | Municipal | 030501030606 Sewerage Systems
SC0046892 Lancaster/Catawba River Active | Municipal | 030501030606 Sewerage Systems
SC0003255 Springs Global/Grace Complex Active | Industrial | 030501030606 ZL“C}SQEES 3 STRERITOVER [FENES O HEMTERE (12
SC0003255 Springs Global/Grace Complex Active | Industrial | 030501030606 Zinndisgiclalzs i IS @UE [SEIHES O M EmirEee His
SC0001015 New-Indy Catawba LC. Active | Industrial | 030501030604 Pulp Mills
SC0001015 New-Indy Catawba LC. Active | Industrial | 030501030604 Pulp Mills
SC0032417 Cedar Valley Mobile Home Park Active | Domestic | 030501030604 Operators of Residential Mobile Home Sites
SC0041807 Saratog@roperties LC. Active | Domestic | 030501030603 Nursing and Personal Care Facilities, NEC
SC0027189 Utility Services 6SC Active | Domestic | 030501030604 ggiféf‘ntgf o7 Dl ey I A e
SC0047864 Lancaster GuntyIndianLandWWTP | Active | Municipal | 030501030604 Sewerage Systems
SCDESNPDES General Permit
SCG570031 Lancaster Conty/Foster Plant Active | Industrial | 030501030606 Operators of Nonresidential Buildings
SCG646007 Chester Metro/ért Lawn WTP Active | Municipal | 030501030606 Water Supply
SCG646012 Lancaster Conty/Catawba River WP | Active | Municipal | 030501030604 Water Supply
SCG646086 Springs Global/Grace Complex Active | Domestic | 030501030606/ Water and Wastewater Treatment

Table 11: NPDES Sites inProject Area
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5.2 Bacteria Pollution T Nonpoint Sourcesand Estimated Pollutant L oad

EPA defines onpoint source pollutioasany source of pollution that does not meet the point source
definition under the Clean Water Act. Nonpoint sources are runoff fronfjaasnowmelt carrying
natural and anthropogenic pollutants to waters, such as lakes, aveégspundwate{EPA, 2024)

Nonpoint sources of bacteria pollution can originate feomariety ofsources within the environment.
This WP specificallyfocuses orocationsfor failing septic systems, agricultural activity, and urban
land cover Manyresidents irthe project aredive in rural locationswhichprecludes them from

receiving municipal sewer services. In thoasesresidents rely on private septic systems for
wastewater treatmemtlonpoint sources of bacteria pollution from agricultural activity and stormwater
runoff originate fran about9% (cultivated crop and hay/pastureland) a1ié (developeddf land
respectively.

The EPAPLET is a customizable spreadsheet model used in watershed planning level decision
making. The tool is designed to determine annual average pollutant loads from nonpoint pollution
sources and estimate BMP pollutant load reduction rates. The PLET Data Seruse@és download
watershed specific data for theoject areaHowever, one limitation of PLET is that it does not

calculate bacteria nonpoint source pollutant loadingo#binationof peer reviewed literature and

PLET Data Server values were used to determine bacteria loads for sections including Septic Systems,
Agriculturei Livestock, Agriculture Cropland, and Urban.

5.2.1 Bacteria Pollution T Septic

Septic systems can have a significant impact on local drinking water wells and surface water bodies.
System maintenance is the key to a properly operating septic tank. Septic tanks operate by storing
generated wastewater, allowing the solids to settleeabdttom of the tank as sludge, with the fats,

oils and greases floating to the top. Microorganisms then break down the sludge and eliminate most
contaminants. The partially treated wastewater then flows out of the tank and thavaghfeeld If
thedrain fieldis overcome with too many liquids and solids, they will flood and cause sewage to back
up into the home. The water table belowdnain fieldcaptures any remaining bacteria contamination
released from the septic system. Shallow water tables and ground water are connected through
subsurface passages to surface water riverine systems. Therefore, bacteria pollutants entering the
groundwater canétransported into surface waters (EPA, 2022).

Based on USDA soils data, the soils within the project area are predominelttirained The

USDA assigns soil types to a particular drainage class, which is defined as the frequency and duration
of wet periods under conditions like those under which the soil formed. Seven classes of natural soil
drainage are recognized by the agency indgédxcessively drainedomewhat excessively drained

well drained moderately well drainedsomewhat poorly draingg@oorly drained andvery poorly

drained The USDA describewell drainedsoils as follows: water is removed from the soil readily but

not rapidly. Internal free water occurrence commonly is deep or very deep; annual duration is not
specified. Water is available to plants throughout most of the growing season in humid regions.
Wetness does not inhibit root growth for significant periods during most growing seasons (USDA,
2017). Based on the interconnectedness between groundwater and surface water and the soils present
in the project area, the aggate effect of failing septic systems can directly impact water quality over
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time. Table 12 provides a summary of the drainage class soils data for the project area. The data
included in Table 12 was retrieved from the USDA Soil Survey tool.

Drainage Class Rating Percent ofProject Area

Well Drained 76.2%
Moderately Well Drained 8.8%
Other(water) 7.5%
Somewhat Poorly Drained 5.3%
Excessively Drained 1.4%
Poorly Drained 0.7%
Somewhat Excessively Drained 0.1%
Total 100%

Table 12: USDA Soils Data for Project Areai Drainage Class

SCRWA utilized PLET to determine tlestimatechumberof septic systems, population per septic
system, and septic system failure rate in the project area. Of the 2,199 total septic systems, 662 are
considered failing. Table 13 details the septic system data retrieved from PLET.

Septic  Population per PercentFailure  Failing Septic

Watershed

Systems Septic System Rate Systems
Sixmile CreekCatawba River 984 3 27 266
Fishing Crgek Reserveir 290 3 27 213
Catawba River
Waxhaw Creek 425 3 43 183
Total 2,199 NA NA 662

Table 13: Septic Systems andrailure Rate in Project Area

According tothe EPA bacteria load from failing septic tanks per household amounts to 2.76E+06
CFU/hour, which is 2.42E+10 CFU/year (EPA, 20223ing this data, it was estimated that the
existing bacteria load from failing septic systems in the project are@0S+L3 CFU/year. Table 14
shows the total estimated bacteria loading (CFU/year) from failing septic systems.

Estimated Septic Estimated Failing Bacteria Load per Total Estimated Bacteria

Systems Septic Systems  Household (CFU/year) Loading (CFU/year)
2,199 662 2.42E+10 1.60E+13

Table 14: Estimated Bacteria Loads from Septic Systemi Project Area
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5.2.2 Bacteria Pollution T Agriculture

Livestock, such as cattlejith access to waterbodies can deposit bacteria loads directly into
waterbodies through their fecal matter. Over time, this can lead to water quality impairments for
bacteria such ds. coli. There arehreeSCDES WQMSs throughout theproject aredisted as impaired
for E. coli(see Table).

5.2.3 Bacteria Pollution T Agricultural Livestock

Estimating he number of cattle in the project area was calculateddnyifying thetotal number of
cattle inFairfield, Chester, Lancaster, and York countiesn themost recendSDA Census of
Agriculture(2017) The calculation from the 2017 USDA Census of Agricultigesthe total number
of cattle within the county divided by the total acreagpastureland within the countffor this plan,
SCRWAmultiplied the Census of Agriculture calculatiby the acreage of pastureland witkach of
the three watershedEhe data and calculated results can be found in Ti&ble

Total Acres of Pastureland Acres of . Estimated Number of

SRl Cattle in Count FESIITEERD [ Cattle in Watershed(s)
y Watershed(s)

Fairfield 3,695 19,138 147 28
Chester 6,909 44 596 1,429 221
Lancaster 7,185 45,388 2,662 421
York 16,566 77,680 1,613 344
Total 34,355 186,802 5,852 1,076

Table 15 Estimated Cattle Population inProject Area

SCRWAwas not able to get an accurate count of all livestock during site surveys. In lieu of site survey
data, a combination of PLET Input Data server estimates and/or USDA Census of Agriculture
estimates were used (see Tab lioaand BeductiorDSpreamshéet o m
was used to convert animal bacteria load to a pasture beef cow equivalent (PBCE) (see Table 17).

Tot al fecal coliform |l oading from |ivestock wa:
Reducti on Spr e alaurelLeadingantodstreanasrframeDiréctsFecal Deposits

(SCDHEC, 2017) (Larsen, 1995). Larsen states that one-p@@td beef cow can deposit into

streams a 2.98E+09 load of fecal coliform per day. The total estimated bacteria load from livestock in
the project area can be found in Table 18. Table 19 furtfiees the data, showing the average annual
estimated bacteria load from livestock from pastureland within the project area.
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Watershed Cattle Sheep  Horse Turkey Chicken Duck
Fishing Creek 199 5 17 136 35,556 19,638 9
Sixmile Creek 399 1 26 124 32,678 6,517 3
Waxhaw Creek| 478 3 44 202 113,446 | 710,401 18
Total 1,076 9 87 462 181,680 | 736,556 30

Table 16: Total Estimated Number of Agricultural Animals in Project Area

Cattle

L|ve_stock 1 Ll 0.04 VA
Equivalents

Pasture Beef Cow

Equivalent PCBE) T 508 3 1,587

Table 17: Agricultural Animal Population Count and PBCE Conversion

Livestock PCBE Count Equivalent (FC/day) Fecal Coliform Load (CFU/yr)
Cow 1,076 3.84E+10 1.51E+16
Cow (in-stream) 1,076 2.98E+09 1.17E+15
Horse 508 3.84E+10 7.12E+15
Sheep 3 3.84E+10 4.20E+13
Total 1,587 1.18E+11 6.84E+16

Table 18: Total Estimated Bacteria Load from Livestock inProject Area

*Count includedat 1,076for consistency, thougitis likely not plausible.

Total Estimated

Bacteria

Load from Livestock

Total Pastureland in

Project

Average Annual Livestock

Bacteria

(CFUlyr)

6.84E+16

Area (Acres)

5,852

Load from Pastureland (CFU/yr)
1.17E+13

Table 19: Average Annual Livestock Bacteria Load from Pastureland inProject Area
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Legend

[ Project Area

4 Livestock Operations

Map 12: Livestock Operations (SixmileCreek-Catawba River and Waxhaw Creek Watershes) o
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Legend

[ Project Area

4 Livestock Operations

Map 13: Livestock Operations (Fishing Creek ReservoiCatawba River Watershed)
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5.2.4. Bacteria Pollution T Agricultural Cropland

Data presented in Section 2.5 shows that cultivated crops represent roughly 3% of all total land cover.
Croplands are a potential source of bacteria loading. Mdrased fertilizers applied to crops contain
bacteria that may wash into nearby waterwaygdurain events. The total acreage calculated using

the NLCD (2020) data resulted in 1,064 acres irptiogect areaThe PLET model does not estimate

bacteria loads for agricultural croplan@&haveret al. (2007) publisheéfundamentals of Urban

Runoff ManagementTechnical and Institutional Issuesd provided an annual fecal coliform loading

of 2.70E+10 CFU/hgear from crop farms (Shaver, 2007). Crop farms apply to all cultivated crops for

the purpose of this analysis. This rate was used to calculate bacteria loading for 1,064 acres of cropland
in theproject areaThe results are shown in Table 20.

Fecal Coliform Cropland Cropland FecalColiform

Land Cover

Loading (CFU/ha-yr (Acres) Hectares Loading (CFUlyr)
Cultivated Crops 2.7CE+10 1,064 431 1.16E+13

Table 20: Total Estimated Bacteria Load from Cropland in Project Area

5.2.5. Bacteria Pollution i Urban

Stormwater runoff can originate fromanydifferent land covers, including urbanized areas. Urban
areas typically have high percentages of impervious surfaces, which act as easy pathways to
waterbodies for stormwater runoff. Prior to Low Impact Development (LID) strategies, most urban
areas weréuilt without a focus on stormwater management. Some results of urban stormwater runoff
include channelized streams, increased erosion, and flooding, especially in low lying areas. Wildlife,
pet waste, and urban maktructure are the primary contributors to bacteria pollution in stormwater
runoff.

The datgpresented ifsection 2.5hows thatlevelopedand coverepresentsoughly 1246 of all total

land cover in theroject areaThe total acreage calculated using the NLCD (2020) data resulted in
8,001urban acres in the project aréd&ae PLET modetioes not estimate bacteria loads for urban land
cover. As an alternative, SCRWA utilized Shawral. (2007) to determine bacteria loadi{&haver,
2007) The publication includes bacteria pollutant loads for developed land (ranges)ng
commercial single family low density residentj@ndmultifamily residentia{see Tabl®1). These
values were then applied to the NLCD (2p@6velopedand cover data.

46



Fecal Coliform
Loading Acres Hectares

Land Use NLCD Developed

Fecal Coliform

Category Land Cover (kglyn) Loading (CFU/yr)
Commercial | Developed, High 5.8E+09 1143 | 463 2.69E+12
Intensity
Single Family
Low Density | Developed,Low | g ar109 | 2285 | 925 8.6E+12
: . Intensity
Residential
slingtily | Dol Weelin g 5 - 762 | 308 6.47E+12
Residential Intensity
Total 3.61E+10 4,190 1,696 6.12E+13

Table 21: Total Estimated Bacteria Load from Urban Land

6. SEDIMENT POLLUTION SOURCES

According to the EPAsediment idsecoming the most common source of pollution throughout the
country(EPA, n.d.) Sediments are defined as loose sand, clay, silt, and other soil particles that settle at
the bottom of a watdyody. They can originate from natural or anthropogenic sources including soil
erosion or decomposing plants and animals.drbgect areas agoodexampleof excess sediments
impacting water qualityWith population growth expected upstream, the effects from urbanization will
compound the problems associated with sediment nonpoint source pollution. Sediments cause cloudy
or turbid wateii preventing animals from seeing food, preventing natural vegetaton growing,

increasing drinking water treatment costs, clogging fish gills, and creating conditions that can activate
species of algae.

SCRWAdownloaded watershed data from the PUERputDataServer, NLCD (2020), and USDA
Census of Agriculture (2017) to calculate sediment loads. The total estimated sediment load
contributing to the project area tot&l®67tons per yearTable 5 provides a breakdown of sediment
contribution from each land use in the project area.

6.1. Sediment Pollutioni Nonpoint Sources

Based on theumber of impairments in th@oject areacontributions from nonpoint source sediment
pollution are assumed to be prevalent throughouptbgect areaPossible etivities in theproject area
contributing to nonpoint source sediment pollutinalude construction sites, agricultural operations,
stormwater runoff, and forestry practices.

PLET was utilized to determine the estimated nonpoint source pollutant loads from sediment. NLCD
(2020) and USDA Census Afyriculture (2017) data replaced some of the automatically populated
values downloaded through the PLET Input Data Server. This was done to create a more accurate
representation of pollutant loads.

6.1.1. Sediment Pollutioni Agricultural
Runoff from agricultural fields and pastures can contain large quantitsesiohentespecially in
overgrazed pastures and crop fielfilse runoff is transported from agricultural fields into the nearby
waterbodies after rain events. Other factors such as overgrazing and pivot irrigation ajsteadsl

47



to the nonpoint source sediment pollution probleBpecifically,pivot irrigation systems can

oversaturate croplandsqils ex ceeding the soil ds infiltration
sedimentation from runoff and/or erosidine estimated sediment pollutant load originating from
agricultural land in the project area is provided able22.

Sediment (torg/year)

Watershed Cropland Pastureland Combined
Fishing CreelReservoirCatawba River 57 668 726
Sixmile CreekCatawba River 81 717 798
Waxhaw Creek 1,420 574 1,994
Total (ton/year) 1,559 1,959 3,518

Table 22: Total Estimated Sediment Load from Agricultural Land in Project Area

6.1.2. Sediment Pollutioni Forest

The primary contributors for sediment pollution originating from forested dantefrom logging

road use, clearcutting, gullying, and mismanaged/poorly installed forestry BMPs. However, based on
conversations with the South Carolina Forestry Commission (SCFC) Environmental Programs
Manager, and past BMP forester, forestry BMP complidnydegging companies averages 99%
compliance (Holly Welch SCFC, personal communication, July 2021). Therefore, sediment loading
from forestry practices are likely attritaible to clear cutting and gullying. SCFC programs, such as
Stewardship Management, are proven tools that effectively manage forested land. The estimated
sediment pollutant load originating from forested land inpifogect areas provided inTable23

below.

Sediment (tors/year)

Watershed Forest
Fishing Creek Reserveltatawba River 517
Sixmile CreekCatawba River 399
Waxhaw Creek 206
Total (ton/year) 1,122

Table 23: Total Estimated Sediment Load from Forested Land irProject Area

6.1.3. Sediment PollutionT Urban

Land disturbance and impervious surfaces represent the greatest contributions to urban nonpoint source
pollution. Some urbanharacteristics that contribute to sediment loading include construction site

activity, streets, yards, and streams. Impervious surfaces, like streets, prevent rainfall from being
absorbed by natural landscapes. This can lead to a high volume of wateg ftser areas with loose
sediments€.g yards), which contribute to sediment deposition in nearby waterbodies. Streambanks
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with loose soils that accept a high volume of water during rain events can erode, causing sediments to
deposit throughout the stream channel. Careful consideration should be given to proposing local
ordinances for const r uc tdBMPMmimpgemdntaton périod. Theg t he Wi
estimated sediment pollutant load originating from urban land in the project area is provided in Table

24.

Sediment (tors/year)

Watershed Urban
Fishing Creek Reserveftatawba River 466
Sixmile CreekCatawba River 730
Waxhaw Creek 52
Total (ton/year) 1,328

Table 24: Total Estimated Sediment Load from Urban Land in Project Area

TOTAL ESTIMATED SEDIMENT NONPOINT SOURCE POLLUTION LOADING

Sediment (tors/year)

Watershed Cropland | Pastureland | Forest Urban Total
Fishing Crgek Reserveir 57 668 517 466 1,708
Catawba River

Sl_xmlle CreekCatawba 81 717 399 230 1,927
River

Waxhaw Creek 1,420 574 206 132 2,332
Total 1,558 1,959 1,122 1,328 5,967

Table 25: Total Estimated Sediment Load inProject Area

7. NUTRIENT POLLUTION

Nutrient pollution is considered one of the most widespread and difficult challenges for water quality
in the US(EPA, 2018)Excess levels of nitrogen and phosphorus can cause both economic and
environmental impacts such as harmful algal blooms in surface waters, increased drinking water
treatment costs, and aquatic habitat degrad@i&A\, 2015) Nutrient pollution is associated with both
point and nonpoint sources and is most often attributed to anthropogenic infldeatdest provides
examples of pntial sources of nutrient pollution in the project area.

Agriculture Wastewater Industrial
V Soil Erosion V Yard Waste V. WWTPs V Factories
V Fertilizer V Stormwater Runoff |V Septic Systems

Application V Fertilizers/Pesticides
V Livestock

Table 26: Potential Sources of Nutrient Pollution inProject Area
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Annual nutrient loading for theroject areavas calculated using the PLET model. The model
estimates that thgroject areaontributes22,486pounds of phosphorus per year d2®,339ounds

of nitrogen per year to the region with most of the loading attributed to agricultural practices, urban
development, forestry, and septic systems. The breakdothe tdtal estimatednnual nutrient
loadingfor each watersheger landcoveris presented iTable31.

7.1 Nutrient Pollution i Point Source

Detailed in Sectio®.1, there ard4 activeNPDESpermitted sites within thproject areaThese
includesites identified asithermunicipal, industrial, odomestic Effluent fromWWTPsand

industial producergan be causes of point source nutrient pollution. SCRWA recommends regularly
monitoring these facilities for nutrient violations.

7.2 Nutrient Pollution 7 Nonpoint Sources

There are 29 SCDES WQMSs impaired for eithetalNitrogen (TN)or Total PhosphoruslP) and

14 impaired for both TN and TP (see Table 8). The aggregate effect from upstream influence and local
urbanized impervious area has resulted in impaired water with widespread elevated nutrient
measurements.

ThePLET modelas sedto determine the estimated nonpoint source pollutant loads from nutrients
in theproject areaNLCD (2020) and USDA Census of Agriculture data replaced some of the
automatically populated values downloaded throughPtHE€T Input Data Server. This was done to
create a more accurate representation of pollutant loads.

7.2.1. Nutrient Pollution 7 Agriculture

Much like sediment pollution, runoff from agricultural fieldsd pasturesan be filled with nitrogen

and phosphorus rich sodsd animal manure$§Vithout proper mitigation, over time the accumulated
effect from the runoff often results in impaired water. Utilizing nutrient management planning
improving soil health irtropsand pastureland, practicing planned/managed gragirsyiring proper
manure managemerand restricting livestock access to waterbodiepereenmethods to reduce
nutrient loading. The estimated pollutant load from agricultural land in the project area is provided in
Table27.

Nutrient Load (Ib s./year)

Cropland Pastureland Combined
Watershed N P N P N P

Fishing Creek Reserveir
Catawba River

Sixmile CreekCatawba River 1,981 295 13,590 1,731 | 15,572 | 2,026
Waxhaw Creek 10,455 2,418 9,048 1,250 | 19,503| 3,668

Total 13,838 2,928 35,709 4,625 | 49,603 | 7,553
Table 27: Total Estimated Nutrient Load from Agricultural Land in Project Area

1,457 215 13,071 1,644 | 14,528 | 1,859
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7.22. Nutrient Pollution 7 Forest

Like sediment loads from forested land, nutrient loads come from logging road use, clearcutting,
gullying, and mismanaged/poorly installed forestry BMPs. Specific sources for nutrient |laadng f
forested land can be difficult to identify. Gullying is often isolated from regular forestry practices.
SCFC programs and private consulting foresters offer solutions to effectively managing forested land
and reducing nutrient loads. The estimated sedipelfutant load originating from forested land in

the project eea is provided in Tabl28.

Nutrient (Ib s./year)

Forest
Watershed N P
Fishing Creek Reserve(tatawba River 6,051 2,835
Sixmile CreekCatawba River 4,648 2,177
Waxhaw Creek 2,018 933
Total (Ibs/year) 12,717 5,9%6

Table 28: Total Estimated Nutrient Load from Forested Land in Project Area

7.2.3 Nutrient Pollution T Urban

Land disturbance and impervious surfaces together represent the greatest contributions to urban
nonpoint source pollution. With an increaseémpervious surfaces in this region, landscapes will
continue to lose the ability to naturally filter precipitation during rain events. The result of increased
land disturbance and impervious surfaces will cause higher volume and overland flow of stormwater
and discharge them into nearby waterways. Nitrogen and phosphorus can be associated with
construction site land disturbance activity, runoff from impervious surfaces, and excess lawn fertilizer
application. The estimated sediment pollutant load origigdtom urban land in the project area is
presentedn Table29.

Nutrient (Ib s./year)

Urban
Watershed N P
Fishing Creek ReserveLatawba River 20,258 3,117
Sixmile CreekCatawba River 31,758 4,887
Waxhaw Creek 5,750 885
Total (Ibs/year) 57,766 8,889

Table 29: Total Estimated Nutrient Load from Urban Land in Project Area
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7.2.4 Nutrient Pollution i Septic/Wastewater

Domestic wastewater contains nutrients from sources such as human waste and household cleaning
supplies. Failing septic systems can leach these nutardenter nearby waterbodies through the
various scenarios presented in Secfdh The calculation for nutrient nonpoint source loading from
septic/wastewater was made usiigET datai(e. septic system failure rate§)ithout the benefit of

having updated GIS (or other) data indicating an accurate septic system count within the prgject area
the calculations for septic/wastewater nutrient polluteptesena maximum amount. The total

estimated nutrient load from septic/wastewater sowraede found iffable30.

Nutrient (Ib s./year)
SeptidWastewater
Watershed
FishingCreek ReservoiCatawba River 82 32
Sixmile CreekCatawba River 102 40
Waxhaw Creek 70 27
Total (Ibs/year) 254 99

Table 30: Total Estimated Nutrient Load from Septic/Wastewater Sources ifProject Area
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