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Introduction
Restoration of the Lower Abbotts Creek watershed needs to be approached through projects, programs,
and policies. Projects address obvious impacts to current watershed health, such as shoring up eroding
streambanks and stormwater retrofits. Policy changes provide a more long-term strategy for sustainable
watershed stewardship and programs facilitate public awareness necessary for new understanding in land
usage and development practice impacts upon water quality. In the Lower Abbotts Creek watershed,
where a major impact to water quality appears to be non-point source pollution, this is especially
important. Projects can mitigate stormwater impacts, but to definitively address stormwater degradation,
communities must foster behavioral changes in their citizens through education and ordinances focusing on
minimizing stormwater impacts upon streams through incentives and penalties. This document – the Lower
Abbotts Creek Watershed Assessment – assesses current conditions in the watershed and briefly addresses
the practices, policies, and histories that contributed to the watershed’s currently degraded state.
The Lower Abbotts Creek Restoration Plan will detail an implementation timeline for watershed stakeholders
to draft and adopt policies, reach out to the public through diverse stewardship programs, and plan for
restoration and conservation projects with both land use and financial tools. The Plan will also recommend
ways in which these communities can successfully navigate the policy burdens they will need to contend with
under state legislation responding to the High Rock Lake TMDL. The Plan will not be static, but rather a
living document that can be adaptively managed so that it is used for maximum cost-effectiveness and
environmental benefit. The ultimate goal of the Lower Abbotts Creek Watershed Restoration Plan is to
comprehensively address the sources of copper, sediment, and non-point source pollution that currently
stress the Creek, and be a useful tool in improving and then sustaining water quality conditions.
The Lower Abbotts Creek watershed covers approximately 76 square miles between Lake Thom-A-Lex
and High Rock Lake in central Davidson County, NC (Fig. 1). Abbotts Creek is listed as impaired by the
NC Division of Water Quality (NC DWQ), violating Clean Water Act standards for bioclassification and
turbidity. The Abbotts Creek Arm of High Rock Lake, included in this assessment, is impaired for failing to
meet water quality standards for turbidity, pH, and chlorophyll-a (NC DENR 2010). The sources of these
impairments are non-point, and have been attributed largely to stormwater runoff from the City of
Lexington (NC DENR 2008). While this seems a likely source, the City only occupies 9% of the entire
watershed, and other sources of non-point source pollution are likely. The stormwater and discharge from
the municipal wastewater treatment plant (WWTP) were deemed by DWQ to be contributing
disproportional degradation to the watershed in 2008. Though few locally-owned roads exist within the
watershed, no assessments of the significant NC DOT arteries’ (I-85, I-85 BUS, NC-47) non-point source
pollutant loadings have been done. This is of particular concern on Abbotts Creek immediately
downstream, where an unknown source of copper is violating water quality action levels.
The Creek receives direct and impaired inputs from Rich Fork Creek and Lake Thom-A-Lex, though the
impacts they have upon current water quality conditions have not been determined. Rich Fork Creek fails
to meet bioclassification for flora and fauna established by the NC DWQ, and a watershed assessment
conducted by the Piedmont Triad Council of Governments (PTCOG) in 2009 concluded that this is due to
non-point source stormwater impacts from the headwaters communities of High Point and Thomasville
(PTCOG 2008; PTCOG 2009). Since 2006, Rich Fork Creek has a history of poor dissolved oxygen (DO)
and elevated fecal coliform bacteria recordings, but these conditions have drastically improved in the last
five years (NC DWQ 2008). These characters of eutrophication undoubtedly have had an historical

1

Lower Abbotts Creek Watershed Assessment

Figure 1: Lower Abbotts Creek Watershed
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impact upon Lower Abbotts Creek, and may still be contributing to impairment in downstream waterbodies.
Though not rated for violating water quality turbidity standards, the rates of erosion in Rich Fork Creek
and its tributaries are extraordinarily high, and it is likely that large masses of sediment are being
transferred to Abbotts Creek. This is a potential factor when considering Lower Abbotts Creek’s turbidity
problem.
Lake Thom-A-Lex has been listed as impaired for chlorophyll-a since 2007. The Lake receives runoff
waters from northern Davidson and southern Forsyth Counties, a high-growth area in the Piedmont Triad. It
also receives direct input from Upper Abbotts Creek which is impaired for violating benthic biological
standards (NC DWQ 2008; NC DWQ 2010). The Creek is impounded at the Lake Thom-A-Lex dam
before resuming linear flow. It is assumed that the downstream transfer of pollutants over the dam is
insignificant, a conclusion supported by water quality data for this study.
Lower Abbotts Creek is a tributary to High
Rock Lake, which is listed as violating water
quality standards for turbidity, chlorophyll-a,
and pH (NC DWQ 2010). NC DWQ is
conducting a TMDL assessment of the Lake’s
water quality to determine the sources of
nutrient pollution compromising its use as
ecological habitat and a recreational
resource. The TMDL is estimated to be
finalized in 2012; current data shows
consistent, non-weather dependent pollution
levels in Lower Abbotts Creek Arm of High
Figure 2: High Rock Lake, November 2009
Rock Lake, indicating that point sources are
the watershed’s primary cause of impairment.
Water quality modeling has not been conducted for the watershed, and the inputs from Rich Fork Creek –
particularly the failing Thomasville WWTP system – have not yet been calculated. Please visit
http://portal.ncdenr.org/web/wq/ps/mtu/specialstudies#high_rock_lake for detailed information. Rich
Fork Creek was noted by PTCOG to have extremely high rates of erosion, and YPDRBA water quality
data indicates that this tributary is contributing significantly higher levels of total nitrogen, total
phosphorous, fecal coliform bacteria, total suspended solids, and turbidity levels that are directly
degrading downstream water quality, including that of High Rock Lake.
Davidson County has an agricultural heritage, and, despite increasing urbanization, still has a rural
identity. Davidson County has several planning programs and agencies that identify open spaces,
agricultural heritage, and farmland protection as important values. Despite that, little financial investments
to protect these lands and resources have been made. The Davidson County Soil & Water Conservation
District offers many cost-sharing programs to protect open spaces and farmland and protect water
quality. Between the need to reduce sediment and nutrient loadings to Lower Abbotts Creek and the
TMDL on High Rock Lake, there is a growing need for a larger Soil & Water Conservation District budget
and greater participation by rural landowners in the programs offered. 91% (71 square miles) of the
Lower Abbotts Creek watershed is rural, and the non-point source burden in these areas must be reduced
if water quality conditions in the Creek are to be restored.
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The Lower Abbotts Creek watershed has diverse land use, including about recreationally-used lands
surrounding High Rock Lake that are managed by ALCOA, and a large amount of agricultural land. The
current urban area occupies 6.5 square miles, or 9% of the Lower Abbotts Creek watershed. Some
subwatersheds of the Lower Abbotts Creek watershed are amongst the faster-growing regions in Davidson
County, at a rate of over 12%, and some are experiencing the worst losses in population, with household
vacancy rates as high as 4,253 vacant households per square mile (Fig. 5, 6, & 7). Davidson County is the
most rural urban county in the Upper Yadkin River basin, making this one of the fastest-changing (rural to
urban turnover) areas in the river basin. Most of this growth is occurring in the northern part of Davidson
County, and is the result of urban sprawl from High Point, Clemmons, and Winston-Salem.
This watershed assessment is designed to analyze watershed
conditions and identify sources contributing to current impaired
conditions, which must be addressed if local communities wish to
improve and protect watershed functions. Local watershed
planning principles established at the Center for Watershed
Protection (CWP) and the US Environmental Protection Agency (US
EPA) will be used to develop a plan to remedy the water quality
issues of the Lower Abbotts Creek watershed. These naturallyrecognized policy analysis tools will guide planners in determining
current watershed weaknesses and how to best address them.
The Lower Abbotts Creek Watershed Restoration Plan will lay out
detailed policy recommendations and a comprehensive project
atlas and timeline for the most effective and efficient strategy to
remediate watershed function and health.
These documents will be supplied to the High Rock Lake working
partnership formulated by a Memorandum of Agreement (MOA)
to improve watershed conditions in Davidson County within the
High Rock Lake watershed. This partnership features Davidson
County and the Cities of High Point, Lexington, and
Thomasville, and was created in response to the
chlorophyll-a Total Maximum Daily Load (TMDL)
assessment being administered for the Lake by NC
DWQ (Exhibit A). As the City of Lexington continues
to grow, these documents are intended to be tools for
City and County staff to ensure this growth is
sustainable.

Figure 3: CWP Codes & Ordinances
Worksheet

Figure 4: US EPA Water Quality Scorecard
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Figure 5: Lower Abbotts Creek Watershed Population Density
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Figure 6: Lower Abbotts Creek Water Population Density Change
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Figure 7: Lower Abbotts Creek Watershed Household Vacancies (2001 - 2010)
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Section 1: Stakeholder Process
Watershed Stakeholder Committee
The Stakeholder Committee consists of members of the local community who will be immediately affected
by Lower Abbotts Creek watershed restoration efforts. The Stakeholder Committee can include local
landowners, members of environmental organizations, local government staff, environmental professionals,
and others who are interested in improving the quality of the community’s environment. Due to budgetary
constraints, NC Department of Environment and Natural Resources (NC DENR), including DWQ, have been
unable to physically attend the meetings, though they are continually informed of the project’s progress.
The Stakeholders Committee guides the planning process, provides information and insight on local issues
and concerns in the watershed and ensures that this watershed assessment and all future restoration
planning efforts consider a broad, diverse range of community interests.

Lower Abbotts Creek
Watershed Restoration Plan Stakeholders Committee

Conservation Trust of North Carolina
Edgar Miller, Director of Government
Relations
Davidson County
Guy Cornman, Planning Director
Cathy Dunn, County Commissioner
Billy Joe Kepley, County Commissioner

Scott Leonard, Planner
Davidson County Soil & Water Conservation
District
Andy Miller, District Director & Agent
Lloyd Phillips, District Resources Specialist
Davidson County Tourism Recreation Investment
Partnership (TRIP)
William Deal, Executive Director
Friends of Rich Fork Creek
Mary Cridlebaugh, Executive Director

High Rock Lake Association
Larry Jones, Executive Director
LandTrust of Central North Carolina
Jason Walser, Executive Director
City of Lexington
Giselle Comer, Water Resources Lab Director
& Pretreatment Program Coordinator
Roger Spach, Water Resources Director
NCSU Cooperative Extension Office
Scott Welborn, Davidson County Extension
Agent
North Carolina Wildlife Resources Commission
Shari Bryant, Habitat Conservation Biologist
Piedmont Triad Council of Governments
Malinda Ford, GIS Analyst
Elizabeth Jernigan, Stormwater Outreach
and Education Coordinator
Cy Stober, Water Resources Manager

Technical Services
PTCOG has partnered with the City of Lexington and Davidson County to assess the present water quality
impacts and watershed restoration needs of Lower Abbotts Creek. PTCOG retains an Environmental
Planning staff that is fully capable of water quality and watershed planning. Examples of work include
the Little Alamance, Travis, & Tickle Creeks Watershed Restoration Plan and the Rich Fork Creek Watershed
Assessment (PTCOG, 2008a; PTCOG 2008b; PTCOG 2009). PTCOG has a number of skills and resources
that allow them to carry out these duties: watershed restoration planning through a combination of local
experience and expertise from regional governments and other stakeholders, streambank field
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assessments, Geographic Information Systems (GIS) – based analysis, and a thorough analysis of the
current protections and weaknesses within the jurisdictional rules and regulations of the governments
presiding over the watershed. This watershed assessment uses these tools to identify current sources of
watershed and water quality degradation that will be addressed in the Restoration Plan.
PTCOG contracted with two private consultants to lead field work assessments of stream stability and
ecological health. Please consult Appendix B for a detailed biography and list of qualifications of these
individuals. It also relied upon the City of Lexington’s wastewater lab and staff to sample at two locations
in the watershed unaddressed by the NC DWQ and the Yadkin-Pee Dee River Basin Association (YPDRBA;
Fig. 8). These samples were at Leonard’s Creek and Buddle Branch, and give a more comprehensive
perspective of the water quality conditions throughout the watershed than otherwise available from the
named resources. This technical role is in addition to the PTCOG role in the Stakeholders Committee as
facilitator and lead grantee in restoration planning efforts for the Lower Abbotts Creek watershed.
PTCOG presents its technical analysis and findings at regular Stakeholder Committee meetings for review
and approval by all stakeholders.
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Figure 8: Lower Abbotts Creek Watershed Monitoring Sites
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Section 2: Watershed Characterization
Lower Abbotts Creek watershed is a diverse landscape due to both natural and artificial drivers.
Characterizing the watershed attributes (i.e. geography, geology, floodplains and wetlands, ecological
habitat, etc.) allows watershed stakeholders to understand the current natural conditions in a watershed,
and what steps can realistically and effectively be taken to remedy current water quality impairments and
their sources. For example, the geology and soils of the Lower Abbotts Creek watershed make infiltration
and storage of stormwater extremely challenging and an often impractical investment, so other remedies
to mitigating stormwater runoff need to be considered first (Fig. 9, 10, & 11).

Geography
Lower Abbotts Creek watershed is a 76 square mile watershed which contains over four significant
tributaries (Leonard’s Creek, Pounder’s Fork, Rich Fork Creek, and Lake Thom-A-Lex), and has been
delineated into 10 subwatersheds using the ArcHydro extension of ESRI’s ArcGIS (see pages 21 & 22 for
details) . The watershed is mostly, with 91% of its land identified as non-urban. However, the land uses
vary from the largely agricultural use in the headwaters and eastern bank of Abbotts Creek to the
recreational and low-density residential developments in Subwatersheds 7 – 10, adjacent to High Rock
Lake. There is significant through-traffic in this watershed, with US Interstates 85 and 85 Business
transecting it in a southwesterly direction, and the state routes NC-8, NC-47, and NC-64 also bringing
significant traffic through this watershed.
Urban areas comprise only 9% of the watershed: the City of Lexington occupies Subwatershed 4 (Fig. 1).
This urban area is the only one within the watershed, and has a 15% impervious cover. The total amount
of impervious cover in this watershed is <5%. The Center for Watershed Protection (CWP) has
determined that all waters with <5% impervious cover are capable of achieving pristine stream habitat
conditions; with 5 – 10% impervious cover are capable of fostering good stream habitat conditions; 10 –
15% impervious cover frequently are failing to support stream habitats; 15 – 20% impervious cover are in
poor condition; and >20% impervious coverage are incapable of providing sustainable habitats for
aquatic and benthic habitat due to stormwater impacts (Schueler & Holland 2000).

Geology
According to the NC Geological Survey (NCGS), in geological terms, NC “is best described in terms of
geological belts; that is, areas with similar rock types and geologic history” (NCGS). The State of North
Carolina is composed of eleven predominant geologic formations, known more commonly as “belts.”
Lower Abbotts Creek Watershed lies entirely within the Carolina Slate Belt, just on the border of the
Charlotte Belt (Fig. 9). The NCGS describes the Carolina Slate Belt as consisting of “heated and deformed
volcanic sedimentary rocks. It was the site of oceanic volcanic islands about 550-650 million years ago….
Mineral production is crushed stone for road aggregate and pyrophyllite for refractories, ceramics, filler,
paint and insecticide carriers.”
Lower Abbotts Creek watershed is composed mainly of two geological types: Metamorphosed Granitic
Rock and Metavolcanic Rock (Fig. 9). The watershed was the site of a Martin-Marietta granite quarry that
is no longer mined. The soils of the upstream Rich Fork Creek watershed are largely sandy and loose
while those in the lower Abbotts Creek watershed have higher clay amendments and do not share the sand
mining history of its upstream tributary. Smaller traces of Mafic Metavolcanic Rock, Metamorphosed
Gabbro and Diorite, Metamorphosed Mafic Rock, and Granitic Rock make up the rest of the geology
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Figure 9
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underlying the watershed. The classifications are defined below, as found at the USGS website detailing
metamorphic rock species (http://tin.er.usgs.gov/geology/state/sgmclith.php?code=5#North%20Carolina);
Granite Rock - Dates from the Cambrian/Late Proterozoic Eras; found in the Carolina Slate Belt as
megacrystic and well-foliated rock that has local instances of hornblende.
Metavolcanic Rock – The volcanic metaconglomerate found in the Carolina Slate Belt dates from
the Cambrian/Late Proterozoic Era, and includes metagraywacke and metamudstone.
Felsic Metavolcanic Rock - Dates from the Cambrian/Late Proterozoic Eras; found in the Carolina
Slate Belt as metamorphosed dacitic to rhyolitic flows and tuffs, light gray to greenish-gray in
color, and interbedded with mafic and intermediate metavolcanic rock, meta-argillite, and
metamudstone; and found in the Charlotte and Milton Belts as metamorphosed dacitic to rhyolitic
flows and tuffs, light gray to greenish gray in color, and with minor mafic and intermediate
metavolcanic rock.
Mafic Metavolcanic Rock - Dates from the Cambrian/Late Proterozoic Eras; found in the Carolina
Slate Belt as metamorphosed basaltic flows and tuffs, dark green to black, and interbedded with
felsic and intermediate metavolcanic rock and metamudstone; and found the Charlotte and Milton
Belts as metamorphosed basaltic to andesitic tuffs and flows, grayish green to black, locally
including intrusive and minor felsic metavolcanic rock.
Metamorphosed Mafic Rock - Dates from the Paleozoic/Late Proterozoic Eras; found in the
Charlotte and Milton, or Carolina Slate Belts; metagabbro, metadiorite, and mafic plutonicvolcanic complexes.
Metamorphosed Gabbro & Diorite - Dates from the Paleozoic/Late Proterozoic Eras; found in the
Charlotte and Milton, or Carolina Slate Belts; foliated to massive.
Metamorphosed Quartz Diorite – Dates from the Paleozoic/Late Proterozoic Eras; found in the
Charlotte and Milton, or Carolina Slate Belts; foliated to massiv
Metamudstone and Meta-Argillite - Dates from the Cambrian/Late Proterozoic Eras; found in the
Carolina Slate Belt as thin to thick bedded, with bedding plane and axia-planar cleavage
common, and interbedded with metasandstone, metaconglomerate, and metavolcanic rock.
Phyllite and Schist – Dates from the Cambrian/Late Proterozoic Eras; found in the Carolina Slate
Belt as locally laminated and pyritic, and including phyllonite, sheared fine-grained metasediment,
and metavolcanic rock; found in the Charlotte and Milton Belts as minor biotite, prite, and
sillimanite, including minor quartzite.
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Soils

Figure 10

* = Partially Hydric Soil Series

The lower Abbotts Creek watershed has no predominant soil types, but is a patchwork of eighteen soil
types derived from the Carolina Slate Belt, which are generally Classes B and C soils, both of which have
somewhat fine textures and drain pretty slowly (Fig. 10 & 11). Class B soils are predominant, lying in
48.3 square miles of the watershed, while Class C soils occupy 23.1 square miles of the watershed. The
predominant soil types comprising almost 60% of all soil in the lower Abbotts Creek watershed are the
Badin group (16%), the Georgeville group (14%), the Enon group (13%), the Cecil group (9%), and the
Poindexter and Zion group (8%).
The soils are almost all drain moderately well, if slowly, and have a high level of permeability, with water
able to penetrate up to six feet below the soil surface. These soils are sandier than many of the clayish
soils of the Piedmont ecoregion, and consequently less stable, particularly at High Rock Lake (Fig. 11).
That said, they are more stable than those found in Rich Fork Creek, which have properties and
characteristics more commonly found in the Sandhills or Coastal Plains ecoregions. However, these same
properties that create structural instability in Rich Fork Creek have greater potential for stormwater BMP
applications (i.e. permeable pavement) than tightly-packed clay, which gives communities more costeffective options of infiltration and storage to address non-point source water quality issues.
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There are no hydric soils in the watershed, though the “partially hydric” Altavista and Chewacla soil
groups collectively comprise almost 6% of the watershed’s soils (Fig. 10 & 12). Hydric soils are an
indicator of saturated soils, and one of three attributes used to delineate and declare an area as a
wetland. The partially hydric soils are noted exclusively upstream of the Abbotts Creek Arm of High Rock
Lake, largely in the areas most likely to be developed in and around Lexington, Subwatersheds 3, 4, & 6.
The high incidence of wetlands, particularly near High Rock Lake, argues against this conclusion, and,
rather, that these hydric soils play a significant role in flood control and supporting sensitive habitat.
Further investigation of watershed soils is needed to validate the claim that hydric soils are absent from
much of this watershed. A new soil survey by the USGS is strongly recommended for stakeholder
awareness of the location of sensitive ecological habitats and potential groundwater resources.
For a detailed profile of the soils in Davidson County and the Lower Abbotts Creek watershed, please
consult with the NC Division of Soil & Water Conservation (NC DWSC)’s Soil Survey of Davidson County,
NC, or the US Department of Agricultural Natural Resource Conservation Service’s Soil Map Unit Profile for
Davidson County (McCachren 1994; USDA NRCS 2007). Please see below for detailed descriptions of the
five dominant soil types in the watershed.
Badin soil group is found in uplands such as ridges, and is derived from weathered metavolcanic rock
and/or argillite. It drains well, does not pond, and has a low shrink-swell potential. It has low organic
content, often only ~2% at the surface.
Georgeville soil group is found in uplands, and is derived from weathered metavolcanic rock and/or
argillite. It drains very well, with water percolating freely up to 6 feet below the surface, and has a
low shrink-swell potential. It has very low organic content, often only ~1% at the surface.
Enon soil group consists of very deep, well drained, slowly permeable soils on ridge tops and side
slopes in the Piedmont. The soil formed in clayey residuum weathered from mafic or intermediate,
igneous or high-grade metamorphic rocks such as diorite, diabase, gabbro, or hornblende gneiss or
schist. Runoff is medium to rapid with slow internal drainage. Slopes are generally between 4 and 10
percent but range from 2 to 45 percent, and often gently sloping on ridge tops.
Cecil soil group is a loam that is found with varying levels of clay or organic material throughout the
watershed. It drains very well, with water percolating freely up to 6 feet below the surface, and has
a low shrink-swell potential. It has very low organic content, with no more than 1% found at the
surface.
Poindexter-Zion soil group is formed from the residuum weathered from diorite and/or gabbro and/or
diabase and/gneiss rock. It is mainly found in highlands and ridges in watersheds, and is a welldraining soil that does not flood. Slope gradients are 0 to 45%, most commonly between 2 and 25%.
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Figure 11
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Figure 12
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Topography
The lower Abbotts Creek watershed falls 325 feet over ~22.5 miles (27 linear stream miles) from its
headwaters in the Town of Midway to the Abbotts Creek Arm of High Rock Lake (Fig. 13). The highest
point in the watershed at 943 feet is found in Subwatershed 8, which is a ridge close to High Rock Lake.
The highest elevations are otherwise in the Lower Abbotts Creek watershed headwaters (Subwatershed 2).
Abbotts Creek enters High Rock Lake at 618.5 feet above sea level.
The Center for Watershed Protection (CWP) considers slopes over 15% to be a significant source of
stormwater or agricultural runoff to catchment waters if they are cleared of vegetation. These slopes are
steep enough that they contribute to runoff waters’ velocity and how they impact catchment waters, their
banks and beds, and the habitats they support. This usually results in large-scale erosion (Schueler &
Holland 2000). 16% of the lower Abbotts Creek watershed has slopes >15%, which is equivalent to
almost 13 square miles of land with slopes that should not be developed. They are predominantly found
in Subwatersheds 3, 4, 6, and 8, which, unfortunately, encompass the entire greater Lexington area. The
average slope in the subwatersheds 8, 3, & 4 are 3.56%, 3.51%, and 3.26%, respectively. These are the
highest average slopes of all ten subwatersheds in the Lower Abbotts Creek watershed. (The lowest
average slopes are found at High Rock Lake, in Subwatersheds 9 and 10 (2.30 and 1.74, respectively)).
Many of these steep slopes are along small tributaries to the Creek, but not all of them. Subwatershed 8
has a ridgeline that has the watershed’s highest point of elevation, and steep slopes are centered here, but
are predominant in the mile from the ridge eastward to the Abbotts Creek Arm of High Rock Lake.
Subwatershed 8 also has a high concentration of highly erodible soils, likely making it the most
environmentally-sensitive subwatershed of Lower Abbotts Creek.
Subwatersheds 3 & 4 are most susceptible to the impacts of development upon soil stability and sediment
impacts to water quality, as Subwatershed 4 is the City of Lexington and Subwatershed 3 is within its
extraterritorial jurisdiction (ETJ). Field data collected for this project supports this concern. These
subwatersheds are the largest concentrations of impervious surfaces in the watershed, and already
contribute more stormwater to the Creek than any of the other subwatersheds. Immediately downstream,
the mean streamflow ranges from 70 to 342 cubic feet per second (cfs), and mean stream heights of 3.72
and 4.78 feet in August and March, respectively, since 1996. However, this same USGS gage station has
recorded a velocity of 14,800 cfs in 1947 and an annual peak height of 13.48 feet in 2003 (USGS
2011). These flows were due to 1947 Tropical Storm VII and Hurricane Isabel, respectively (Sumner
1947; FEMA 2003). The steep slopes found here only facilitate the intensity and impacts of this largely
unmitigated stormwater flow.
These conditions will create a negative feedback loop in which the stormwater runoff continually erodes
soils on these steep slopes, creating even steeper slopes until the Creek is a deep ravine carved by
stormwater. Based upon streambank conditions of Abbotts Creek as it flows through Lexington, this
appears to be the case, though stormwater impacts and flash floodwaters from Rich Fork Creek must not
be discounted when considering these numbers. Only improved stormwater management will rectify this
situation long-term.
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Figure 13
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Surface Hydrology
Lower Abbotts Creek watershed distributes
headwaters and tributaries to the Creek somewhat
uniformly throughout the 76 square mile
watershed. The Lower Abbotts Creek’s origin at
the Lake Thom-A-Lex impoundment is supplied with
regular releases that provide the Creek with a
consistent flow. Leonard’s Creek is impounded at
City Lake and regularly has significantly high
volumes that are somewhat independent of rainfall
(Fig. 1).
Lower Abbotts Creek’s tributaries can be grouped
into two groups of stream orders. The first is the
Class I – V streams that compose the many small
headwater tributaries and streams that originate
due to natural springs and rainfall runoff. The
small order urban streams of Subwatersheds 3
and 4 are more incised and subject to larger
stormwater volumes than the rural tributaries.
The second type of tributary is the Class VI – X
streams found in and directly upstream of Abbotts
Creek and the Abbotts Creek Arm of High Rock
Lake. They include Leonard’s Creek, Pounder’s
Fork, Rich Fork Creek, and Abbotts Creek itself.
These carry large volumes (Abbotts Creek at
Lexington station 2009 – 2010 median stream
flow = 64 cubic feet per second (cfs)) and
increase in volume and velocity briefly
downstream of Lexington before this hydrologic
energy is dispersed upon entering the Lake.
These streams and creeks are more stable, but
also more incised from cumulative stresses to the
watershed. Field studies showed persistent
vegetation along most Creek and stream banks,
indicating that the Creek is supporting an ecology
tolerant of intense stormwater impacts. However,
this habitat is not that which would be supported
by a more natural hydrology.

Figure 14: Class I - V Stream in Subwatershed 3

Figure 15: Class VI - X Stream in Subwatershed 6

Figure 16: High Rock Lake at low levels, January 2011

High Rock Lake is an artificial impoundment on
the Yadkin River, and does not follow the River’s natural hydrology. It is now designated by NC DWQ as
a recreation water feature, and is permitted to be used for primary recreation (fishing, swimming, boating)
but not for drinking water. It is currently owned and managed by the ALuminum Company Of America
(ALCOA), which regulates its surface levels in order to generate hydropowered electricity at the Badin
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Dam downstream. The Lake’s security is managed by an ALCOA-employed security team, and the general
water quality and safety of recreational users is their responsibility. While ALCOA maintains a dialogue
with the High Rock Lake Homeowners Association and other Lake stakeholders to ensure that the Lake will
be available for their needs, they ultimately are the sole authority on the issue of Lake levels and
downstream hydrology on the Yadkin River. Consequently, Lake levels are generally lower in the summer,
when electricity demands are higher in NC. The shallower lake increases the water temperature, and
enhances the opportunity for eutrophication to cause algal blooms.
The soils in the Creek are largely well-draining and typical of many soils found throughout the Carolina
Slate Belt in the central NC Piedmont region (Fig. 9, 10, & 11). The topography is diverse, with many
localized areas of steep slopes and varying land uses (Fig. 13 & 17). Naturally-occurring steep slopes in
rural areas (such as Subwatershed 8) are less of a concern than steep slopes in urban areas (such as
Subwatershed 4) where stormwater flows continue to degrade riparian and aquatic conditions. A
symptom of these urban impacts is the large amount of trash that is clearly urban in origin found in High
Rock Lake and on downstream landowner’s land. Furthermore, the streambank erosion created by these
stormwater stresses is directly contributing to the Creek’s impaired status for turbidity, and will not be
rectified until addressed directly through stormwater management. Stormwater impacts must be
addressed through structural BMPs – in an area as developed as Lexington, they will frequently need to
be met through retrofits to actively-used properties and redevelopment of vacant properties.
Davidson County has a mild year-round climate with four seasonal changes. The average precipitation for
the two years studied under this project was 21.12 inches/year (Weather Underground, Inc., 2011). Field
data collection was conducted under ample precipitation conditions. The State Climate Office of North
Carolina at NC State University reports that “summer precipitation is normally the greatest, and July is the
wettest month. Summer rainfall is also the most variable, occurring mostly in connection with showers and
thunderstorms. Daily showers are not uncommon, nor are periods of one to two weeks without rain. Autumn
is the driest season, and November the driest month, except in the event of a hurricane. All North
Carolina’s rivers and streams commonly have a maximum flow in late spring, with low flow in fall. It is rare
for any but the very smallest streams to be dry at any time. Floods covering a wider area and extending
into the Piedmont are most likely in winter, when traveling weather systems bring prolonged rain to a
large portion of the state” (State Climate Office of NC, 2008). The weather in the November and
January when field studies were conducted were extremely wet and cold, and not representative of
historical averages (www.weatherunderground.com). Due to the Lake’s presence, flooding is not a
significant problem in much of the watershed. However, the Lake is also the receptor of all the upstream
pollutants, and though it can distribute stressful stormwater volumes, many of the pollutants are being
concentrated in the Abbotts Creek Arm and degrading it. This is further antagonized during drought
conditions, which have been common and extreme in the last ten years (especially 2002 and 2007).

Floodplains and Wetlands
Wetlands are one of a hydroscape’s most valuable attributes. Providing flood control, pollution mitigation,
ecological habitat, and natural water quality filters, the value of natural wetlands to a community cannot
be overestimated. Wetlands are delineated using three attributes: hydric soils, hydrophytic vegetation,
and hydrology. The criteria basically fulfill the concept that soils must be saturated with water for at least
2 weeks out of an average year, and that these areas are supportive of plants that rely upon wetlands as
habitat (NC DENR 2004).
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Figure 17
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National Wetlands Inventory (NWI) data, published originally in 1977, identifies only 241 wetlands within
the lower Abbotts Creek watershed. As stated on the NWI website,
“...the data are intended for use in publications, at a scale of 1:24,000 or smaller. Due to the
scale, the primary intended use is for regional and watershed data display and analysis, rather
than specific project data analysis. The map products were neither designed nor intended to
represent legal or regulatory products," (US Fish and Wildlife Service, 2006).
More accurate local wetlands data is necessary
to make a firm determination of location and
number of wetlands in the watershed. For
example, using this NWI data set, small farm
ponds and lagoons are regularly labeled as
wetlands, when, for the purposes of watershed
analysis they fit the function of water features
better. Field data suggests that the 241
wetlands identified by the NWI are an
underestimation of the wetlands in the Lower
Abbotts Creek watershed, or at least an
inaccurate inventory of the wetlands present Fig.
Figure 18: Wetland in Subwatershed 4
19). 51 wetlands were identified by field staffs
working in the watershed (Fig. 20). Of these 51
wetlands, only 4 appear in the NWI dataset. There is an obvious need to refine and improve the national
dataset, but absent that, efforts should be made at the County level to update the wetlands inventory for
watershed management and development permitting purposes. Updating and validating both the NWI
and soil survey data should be NC DENR and USGS priorities for the NC Piedmont region, as both are
inaccurate and often misrepresentative of actual conditions. The County may want to explore wetlands
protection and restoration as a potential investment for any future mitigation needs for development
impacts and/or nutrient offset management in the context of a state-legislated nutrient reduction strategy
for High Rock Lake.
Floodplain data was obtained from the NC Floodplain Mapping Program and accurately represents 100year floodplains in the Lower Abbotts Creek watershed (Fig. 14). The 100-year floodplain is that area
designated as having 1% chance of being flooded annually, given historical records, soil group,
topography, and average rainfall for a region. The Federal Emergency Management Administration
(FEMA) restricts the flood insurance coverage permitted to those who build within this 100-year floodplain.
No hydric soils are listed within the 100-year floodplain, which is highly unusual, and highlights the need
for a new Davidson County soil survey.
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Figure 19: Lower Abbotts Creek Registered NWI Wetlands
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Figure 20
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Ecological Habitat
The NC Natural Heritage Inventory (NHI) lists three natural heritage sites for notably sensitive ecology
within the lower Abbotts Creek watershed, two of which are listed as being species that are “imperiled”
within NC, including one globally “vulnerable” species, the Greensboro burrowing crayfish. The species
that is not highly ranked for statewide vulnerability is the bald eagle, which was removed from the federal
Endangered Species List in 2007. It is protected by the Migratory Bird Treaty Act and the Bald and
Golden Eagle Protection Act (16 U.S.C. 703-712 1918; 16 U.S.C. 668-668c 1940). The bald eagle
continues to be listed as state threatened. Bald eagles have been found roosting along High Rock Lake in
the Abbotts Creek Arm as late as 2008 (NC NHP 2007; Cook 2011).
The Greensboro burrowing crayfish was found within
Lexington and immediately across Abbotts Creek from the
City, in the Pounders Fork subwatershed. This animal is
listed a NC species of special concern, but is not subject to
state protections, nor is its habitat. It is found only in
Davidson County and four adjacent counties, and nowhere
else in the world. The US Fish and Wildlife Service (US
FWS) considers it globally imperiled. Development and
stormwater impacts in Lexington directly threaten its
http://www.ncwildlife.org/Wildlife_Species_Con/nccrayfis
streambank and floodplain habitats through physical
hes/c_catagius/c_catagius.html
erosion, flashy stormwater volumes, and high temperatures.
The resilience of this creature despite stormwater impacts from Lexington and upstream communities in the
impaired Lower Abbotts Creek watershed cannot be relied upon by stakeholders. Its habitat along
Pounders Fork is in better shape, but action is needed to protect this species. Without immediate steps to
improve aquatic and benthic conditions in lower Abbotts Creek, it is unlikely the crayfish will be able to
survive in this watershed, which will have ecological impacts upon its related food web (Cook 2011).
Figure 21: Greensboro burrowing crayfish

The glade milkvine was reported to exist at the NC Significant
Natural Heritage Area (SNHA) named the Abbotts Bend Basin
Slopes, located just downstream from the confluence of Leonard’s
Creek with lower Abbotts Creek on City of Lexington property.
However, it was last observed in 1956. This is a rare plant that will
require immediate protections if its presence can be verified (NC
NHP 2004). It will also be notable for northern Davidson County,
which is relatively poor in biodiversity when compared to southern
Davidson County and the nearby Uwharrie Mountains.
Figure 22: Glade milkvine
Consequently, public, private, and non-profit interests in the
watershed’s area are almost non-existent. An ecological assessment http://www.morgancreek.org/Rare_Main.htm
of the Abbotts Creek banks at this site is recommended to verify the
glade milkvine’s presence, and, if necessary, initiate land protection or enhancement efforts for its habitat.
As in the Rich Fork Creek watershed and the larger High Rock Lake watershed, there are numerous great
blue heron roosts and potential great egret habitats in the watershed. There is also the potential for many
more of these birds to use these lands if the wetlands are adequately protected as a valuable natural
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resource. Wading birds such as these require 330-foot (100 meter) buffers around their roosts (Cook
2011).
There are two other SNHA sites in the lower Abbotts Creek watershed which are listed by the NC Natural
Heritage Program (NHP) as being “unusually mature” for Piedmont mixed hardwood stands. These sites
are also notable as being “mesic” hardwood stands that occupy the Abbotts Creek floodplains (NC NHP
2004). In field studies conducted on behalf of this watershed assessment, the floodplains were consistently
noted as providing a habitat to a large number and diversity of species. Due to their location and
hydrology, these sites can only be developed for low-intensity uses under local jurisdictional law, and it
appears unlikely that this will happen.
Lower Abbotts Creek is a sensitive area with highly- and moderately-erodible soils, and locally unique in
its elevation and slope, and should be monitored to ensure that should any agricultural practices, including
forestry, occurring here have minimal environmental impacts. The species and habitats discussed in this
section should be considered the ecological indicators of larger environmental concerns in the watershed.
Rare species are in this situation often because they are the most sensitive species to disturbance and
pollution – they are our canaries in the coal mine. Failure of these animals to survive is a direct indication
of unhealthy ecological conditions, and is the basis for the bioclassification criteria NC DWQ has
developed for streams.

Watershed Delineation
The GIS methodology used to delineate the lower Abbotts Creek watershed relied on several steps. First,
the most accurate topography and stream data was obtained. Then, a stream flow model was created.
Finally, stream catchments within lower Abbotts Creek watershed were delineated.
This watershed analysis was conducted using ESRI’s ArcGIS 9.1 ArcEditor GIS software, and the Spatial
Analyst extension. The first step in delineating watersheds was obtaining the hydro-corrected Digital
Elevation Models (DEMs) for the area. The DEMs for Davidson County was published by the NC Floodplain
Mapping program in 2004, based on data “collected using Light Detection and Ranging (LIDAR)
technology in the spring of 2001, and processed and edited to bare earth points by January 2002
(www.ncfloodmaps.com).” The DEM cell size is 50 feet, with a vertical accuracy of 0.2 feet. The DEMs
were further edited by the NC Floodplain Mapping program to hydro-correct the data in order to prevent
interruption of projected stream flow by bridges or roads. The “Mosaic” function in Spatial Analyst was
used to combine all four counties DEMs into a single “seamless” DEM for lower Abbotts Creek.
Watershed delineation was further refined by using the ArcHydro™ application of the ArcGIS Spatial
Analyst extension. Arc Hydro was developed jointly by the Center for Research in Water Resources at the
University of Texas at Austin headed by Dr. David Maidment, and ESRI. The watershed delineation
methodology is described below, but more information on this tool can be found at the GIS Water
Resources Consortium’s web site (http://www.crwr.utexas.edu/).
The DEM reconditioning ensured that the next step, using the “Flow Direction” tool, was accurate. “Flow
Direction” simply uses elevation data to estimate water flow over a landscape. It does not account for
land coverage land use, or any impediments in the landscape not represented in the DEM file. It does not
address impervious surface effects upon surface hydrology other than their impacts on elevation, as of
2004. Nor does it incorporate curve numbers to model land cover and their relationship with surface
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water runoff. This flow direction data was then used in the “Flow Accumulation” tool, which estimates
common catchments throughout a landscape, often aligning with the known hydrography. Water feature
data – with the exception of wetlands sites – was obtained from the National Hydrography Database
(NHD). This data is available at a resolution of 1:24,000. The accuracy of this data was judged against
the “Flow Accumulation” result, which calculates water features based on areas that the “Flow Direction”
pixels accumulate. The “Agree” methodology (Maidment, 2002) ensured that the stream data correctly
corresponded with the DEM topography and checked for any errors, such as sinks that may impede the
virtual stream flow analysis. The comparison and fusing of these two datasets is known as “burning”
streams in a watershed, and considered the best way to accurately portray dynamic stream locations for
general watershed assessment use. This data was then used as the base data for use with ArcHydro™ to
perform the rest of the subwatershed delineation process, based on its terminal pour point at the
confluence with High Rock Lake.
For an effectively manageable analysis, lower Abbotts Creek was broken down into smaller catchments,
which are simply smaller drainage areas to which the landscape drains. With the boundaries of lower
Abbotts Creek known, ArcHydro™ is able to determine significant smaller catchments’ pour points within
the watershed. Lower Abbotts Creek had 10 catchments that gave stakeholders management units that
will be used to summarize watershed data, characterize conditions, and develop recommendations in this
assessment and the next phases of the planning process (Fig. 23).
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Figure 23: ArcHydro delineation of Lower Abbotts Creek subwatersheds
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Section 3: NC Division of Water Quality (DWQ) Summary of
Existing Monitoring Data
Lower Abbotts Creek has been impaired since 2004 due to “Fair” benthic community ratings at one site
downstream of Lexington. On the NC DWQ 2010 303(d) impaired waters list, lower Abbotts Creek is
listed as impaired for violating water quality standards established for turbidity and chlorophyll-a since
2008, and the action level for copper as of 2010. Expanding development in Lexington was listed as a
leading source of stress to the Creek. Development in Davidson County has slowed greatly since 2004,
when these streams were first listed on the 303(d) list. The Abbotts Creek Arm of High Rock Lake has been
listed by NC DWQ as impaired for chlorophyll-a and turbidity since 2004 (NC DWQ 2010).
The main water quality stressor identified in the 2006 Yadkin-Pee Dee River Basinwide Assessment was
sediment from agriculture and development, although that does not explain the source of copper pollution
(NCDENR, 2006). Lower Abbotts Creek’s health is largely stable, if not ideal, but is degrading at one site
where the Creek enters the City of Lexington, where its fish and benthic communities were downgraded
from having “Good-Fair” to “Fair” communities in the last five years (NC DWQ 2008). The relationship of
these water quality and riparian conditions to more dramatically-degraded tributary waters in Rich Fork
and Hamby Creeks is not explored at length in the Basinwide Assessment.
The Creek receives direct and impaired inputs from Rich Fork Creek and Lake Thom-A-Lex, though the
impacts they have upon current water quality conditions have not been determined. Rich Fork Creek fails
to meet bioclassification for flora and fauna established by the NC DWQ, and a watershed assessment
conducted by the Piedmont Triad Council of Governments (PTCOG) in 2009 concluded that this is due to
non-point source stormwater impacts from the headwaters communities of High Point and Thomasville
(PTCOG 2008; PTCOG 2009). Since 2006, Rich Fork Creek has a history of poor dissolved oxygen (DO)
and elevated fecal coliform bacteria recordings, but these conditions have drastically improved in the last
five years (NC DWQ 2010). These characters of eutrophication undoubtedly have had an historical
impact upon Lower Abbotts Creek, and may still be contributing to impairment in the these downstream
waterbodies. Though not rated for violating water quality turbidity standards, the rates of erosion in Rich
Fork Creek and its tributaries are extraordinarily high, and it is likely that large masses of sediment are
being transferred to Abbotts Creek. This is a potential factor when considering Lower Abbotts Creek’s
turbidity problem.
Lower Abbotts Creek has a highly-polluted history due to both point and non-point source impacts.
Abbotts Creek has borne the legacy of the decades of unregulated discharges from the furniture and
textile industries in Lexington, Thomasville, and High Point. The impacts were largely centered on Lower
Abbotts Creek’s primary tributary Rich Fork Creek, and its highly degraded tributary Hamby Creek.
The primary source of pollution was the regular discharge of mercury and organic compounds from the
Battery Tech/Duracell battery manufacturing plant that had a wastewater discharge into Abbotts Creek
downstream of Lexington (US EPA 2009). Over the lifetime of the plant, it is estimated that over 10,000
pounds were released to air within emissions, and an uncalculated quantity of organic compounds and
mercury were discharged to the groundwater and Abbotts Creek from on-site processes and the use of
solvents to clean equipment. When the City discovered that the plant was failing to treat its wastewater
properly, they forced them to route their wastewater to the City’s treatment plant, and upgraded their
technology to accommodate the pollutants of concern in Duracell’s wastewater.
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The factory was determined to be a US EPA Superfund site in 1990, and a Record of Decision was issued
that year that detailed the site remediation and excavation of contaminated sediments and soils, as well
as installing a long-term monitoring program. A second record of decision was issued in 2002 that
detailed what Duracell had to do to ensure that the contamination did not spread to any drinking water
sources or recreational waters, and that the best available technology was used to remediate on-site
conditions. The Duracell plant closed in 2007. Mercury monitoring has continued at 162 groundwater
wells and downstream of the Duracell plant’s wastewater discharge. Sediments in Abbotts Creek were no
longer monitored for mercury or organic compound contamination following the first record of decision’s
remediation, but there is still a concern that intensive disturbance of the Creek’s sediment could liberate
toxic pollutants. Fish tissue samples have been collected across the state for mercury contamination, and
the fish in Abbotts Creek do not have mercury concentrations that are higher than fish elsewhere in NC.
However, all fish across the United States and NC are listed as having mercury levels of concern due to
unscrubbed smokestack emissions that deposited mercury in water. All of this information and more details
are available at the US EPA’s Superfund profile on the Battery-Tech site
(http://www.epa.gov/region4/waste/npl/nplnc/duraclnc.htm).
Davidson County is the most rural urban county in the Upper Yadkin River Basin, and much of this growth is
occurring within Rich Fork Creek and Lower Abbotts Creek watersheds. Thomasville’s grew 35% in the last
ten years, according to the 2010 census (PTCOG 2011). However, jobs and wealth growths have not
accompanied rising population density, which is clearly seen in the urban blight and low-income sprawl in
and around Lexington and Thomasville (Fig. 6, 7, 31, & 32). In Lexington, this economic decline has been
accompanied by a -6% growth rate as well. This failure to redevelop spaces already available for
businesses and residences and thereby push growth into suburban areas is not environmentally or
economically sustainable. As the environmental footprint is increased, so is the economic footprint, with
greater funds being placed into expansions of current public services rather than inspections and repair of
current infrastructures. Not only will changing this development pattern reduce municipal infrastructure
costs, it will also directly address Lower Abbotts Creek’s turbidity problem.
Lower Abbotts Creek is impacted by stormwater impacts resulting from a legacy of poor watershed
stewardship, both within the watershed and upstream in Rich Fork Creek. The water quality shows that the
stormwater impacts to the tributaries are having a cumulative degradation to water quality in High Rock
Lake. Without efforts being made to address water quality stressors at their sources throughout upstream
tributaries, water quality recovery in High Rock Lake will never be achievable. The rural tributaries,
Buddle Branch and Leonard’s Creeks, are the leading contributors of nitrogen and phosphorous, indicating
a need to work with agricultural landowners to improve their practices to reduce nutrient loadings to the
Creek. That these two tributaries are dispersed throughout the watershed (one is in the headwaters, the
other at the confluence with High Rock Lake) suggests that these rural issues are consistent throughout the
watershed (Fig. 1). The Rich Fork Creek tributary watershed is also a significant factor in degraded water
quality conditions for downstream waters. Hamby and/or Rich Fork Creek water quality records show
significant contributions of phosphorous, fecal coliform bacteria, and turbidity to Abbotts Creek. While
elevated levels of fecal coliform bacteria, phosphorous, and turbidity are all found at the City of
Lexington WWTP and downstream at the Abbotts Creek Arm of High Rock Lake, they appear to be
directly correlated to the inputs of pollutants from upstream non-point sources, particularly those found in
Rich Fork Creek.
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As recently as 2004, Rich Fork Creek was noted for having elevated fecal coliform and low dissolved
oxygen levels that continually impaired its aquatic habitat (NC DENR, 2004). The City of High Point’s
Westside wastewater treatment plant (WWTP) was found to be non-compliant with NC standards in 2000
due to failing sewer outfall pipes. The City responded with an investment of over $30 million in
infrastructure improvements and enhancements, which appears to have directly benefited dissolved
oxygen levels in the Creek (NC DWQ 2008). NC DWQ water quality testing in Rich Fork Creek in 2006
showed dissolved oxygen and fecal coliform bacteria levels that are compliant with NC water quality
standards for aquatic life, though the Creek’s bioclassification is still listed as “Fair,” and, on the 2010
303(d) list of impaired waters (NC DWQ 2008). Rich Fork Creek is listed on the 2010 303(d) list as being
impaired for human recreation due to high fecal coliform bacteria levels (NC DWQ 2010).
Thomasville is still struggling to improve its infrastructure to prevent the input of raw sewage to Hamby and
North Hamby Creeks, most dramatically seen in an estimated 19 million gallon spill in July 2009
(Wireback 2009; Smith 2010). It is reasonable to conclude that these upstream conditions have
contributed significant nutrient loads to Lower Abbotts Creek and the Abbotts Creek Arm of High Rock
Lake. A comprehensive strategy to reduce chlorophyll- a and turbidity levels, and neutralize the water’s
pH, must include a strategy to reduce nutrient and sediment loads within Rich Fork Creek.
PTCOG received a 2008 Clean Water Management Trust Fund (CWMTF) grant to investigate the sources
of stress to this watershed and recommend a management plan for the sustainable recovery of watershed
health and function. The Rich Fork Creek Watershed Restoration Plan determined that the primary sources
of stress to water quality are stormwater and the legacy from poorly-maintained municipal sewer systems
in High Point and Thomasville (PTCOG 2008).

Biological Monitoring
Benthic macroinvertebrate monitoring has been conducted at five-year intervals since 1996 at two sites
within Lower Abbotts Creek watershed: at the City of Lexington WWTP and on Leonard’s Creek, just
upstream of the I-85 BUS overpass. The most recent samples were collected in 2006. Habitat conditions
have been listed as “Fair” at the WWTP since 1996, and at Leonard’s Creek since 2008 and are
consistent in their levels of biological richness and diversity. A listing of “Poor,” “Poor-Fair,” or “Fair” for
bioclassification will garner a stream an impaired rating (NC DWQ 2008).
The monitoring site description excludes the immediate urban surfaces from the land use description and
stressor analysis, resting the entire human-related source of stress upon the agricultural community. With
the non-point source impacts of stormwater and the influences of Rich Fork Creek’s degraded waters
(especially its significant stormwater flows), this assessment appears too simplistic in its conclusions. It will
be interesting to review the monitoring site’s data in 2011 to determine if restoration efforts in Rich Fork
Creek have benefited lower Abbotts Creek. The data at the downstream Yadkin-Pee Dee River Basin
Association (YPDRBA) monitoring station Q5940000 on Abbotts Creek indicates a generally stable water
column condition that rarely violates water quality standards and has improved markedly since 2006.
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Water Chemistry Monitoring
Water chemistry parameters in the Lower Abbotts Creek watershed are regularly monitored at only two
locations: both the NC DWQ and the YPDRBA monitor water quality downstream of the City’s WWTP and
at the confluence of Abbotts Creek with High Rock Lake at the NC-47 bridge. For the purposes of this
project, the City of Lexington’s water quality monitoring staff sampled and analyzed data from two
locations, one on Leonard’s Creek, near the old City WWTP, and one on Buddle Branch, on Holloway’s
Church Road. This water quality assessment includes NC DWQ and YPDRBA data from Rich Fork Creek
and Hamby Creek, which are the most significant tributaries to this watershed (Fig. 8).
Findings at all of the YPDRBA and DWQ sites show violations of water quality standards for biological
habitat conditions: Hamby Creek and Rich Fork Creek since 1998; Abbotts Creek since 2004. Turbidity
violations have been noted on Abbotts Creek and the Abbotts Creek Arm of High Rock Lake since 2008
and 2004, respectively. DWQ attributes all of these impairments to stormwater. Hamby Creek is also
experiencing toxic impacts to habitat conditions due to stormwater (NC DWQ 2008).
For the purposes of this study, data was collected at Buddle Branch and Leonard’s Creek by the City of
Lexington from June 2008 through August 2010. YPDRBA and NC DWQ data was downloaded from the
Association’s website and the federal STORET data storage website, respectively, for this same window.
The DWQ data was only available through December 2009, as that data requires a year of quality
control analysis before it is permitted to be pasted at STORET. Data at the two colocated monitoring
locations used by the YPDRBA and NC DWQ were examined for correlation. As discussed further, some
monitoring data at these colocated sites highly agreed while other data were disparate. A larger
analysis of data agreements between NC DWQ and other organizations should be done to determine if
these differences are statistically different. If they are, this must be considered when examining data. For
information on all of the data collected, please see Appendix C. The data spreadsheet with numeric data
is available from PTCOG upon request.
The data shows no outstanding concerns with dissolved oxygen or pH levels.
The nutrients data show very high levels of nitrogen originating in the rural tributaries of Buddle Branch
and Leonard’s Creek, suggesting an agricultural non-point source of nutrient loadings. Buddle Branch was
also a site of persistently high phosphorous levels which may be from agricultural sources, but could also
be due to backflow from the nutrient-rich High Rock Lake. The total nitrogen data from Rich Fork Creek
was very high in the NC DWQ record, though not in the YPDRBA data (with the exception of
10/20/2009; Fig. 24).
However, the YPDRBA and NC DWQ data do not correlate well for total phosphorous measurements. For
phosphorous measurements, it is interesting to note that Hamby Creek levels closely trended with those of
Rich Fork and Abbotts Creeks and this headwater tributary appears to be a significant source of total
phosphorous loading to downstream waters. There were also notably high total phosphorous data at NC47 and the Lexington WWTP on 01/27/2009 (Fig. 25). None of the data meets the proposed nitrogen
and phosphorous numeric limits recommended in NC DWQ’s currently-proposed nutrient threshold rule.
The chlorophyll-a data collected by NC DWQ at the NC-47 bridge shows that 15 of 38 data violated the
state standard of 40 mg/L; waters must not exceed the standard in 10% of the data record to not be
considered impaired. The levels at this location are consistently high, with the highest recordings in May
2009 and the lowest just two months later in July 2009 (Fig. 26).
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Hamby Creek and Rich Fork Creek have the highest fecal coliform bacteria levels of anywhere in the
watershed (531 and 563 cfu/100 mL, respectively), and have a direct influence upon high fecal coliform
bacteria readings downstream, as recorded at NC-47 by NC DWQ. The only time in which the Lexington
WWTP appears to significantly contribute any fecal coliform bacteria levels to the Creek is in summer
2010. This is also the only time the YPDRBA recorded levels that violate the state standard of 50 cfu/mL
(Fig. 27). Fecal coliform bacteria data was not collected at Buddle Branch or Leonard’s Creek, but is
available for the rest of the watershed’s monitoring locations. Given the nutrient levels at these two rural
tributaries, as well as the high levels found in the Rich Fork Creek headwater tributary, a fecal coliform
bacteria study may be helpful in identifying the source(s) of nutrient inputs. Due to the rural setting of these
tributaries, a genetic analysis of the fecal coliform bacteria to determine the pollution source(s) (wildlife,
livestock, or human) would be extremely useful.
Only four total suspended solids (TSS) violations were recorded for the Lower Abbotts Creek watershed,
and all were on Holloway’s (high of 162 mg/L) and Leonard’s Creeks (high of 112 mg/L). Samples were
also collected on Rich Fork Creek and Hamby Creek. The highest mean recordings were on Rich Fork
Creek (24.25 mg/L). Hamby Creek appears to be a significant source of these TSS levels, with mean
levels of 17.75 mg/L TSS. The data is hampered by the small sampling size; there is not enough data to
confidently assert that any one part of the watershed is a more burdensome source of TSS than another.
Greater monitoring frequency would address this need. The data available does suggest the need for
bank stabilization efforts upstream, a recommendation that was also made by ecological consultants
following field data collection.
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Turbidity data for Abbotts Creek shows an additive effect upon water quality conditions and levels in the
watershed. High turbidity readings at upstream locations are not diluted as they progress downstream (as
with nutrients), but accumulate, so that by the time the Creek reaches the Lexington WWTP, turbidity
standards are violated. The WWTP does not appear to be a significant source of turbidity pollution, nor
the City, as the readings at the NC-47 bridge are nearly the same as those taken at the WWTP, if not
lower (Fig. 28). Turbidity data was not collected on Holloway’s or Leonard’s Creek, though the TSS data
indicates that they may be a significant source of turbidity impairments in Abbotts Creek. Also of concern
is the ATV site at the confluence of Leonard’s and Abbotts Creeks. No direct monitoring has been done
there, though it is a commonly-known source of sediment inputs to Abbotts Creek.
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Section 4: Current Land Use
Watershed Population
According to the 2000 US Census data, the Lower Abbotts Creek watershed population was estimated
to be 42,167 people. The 2010 US Census data estimated it to be 23,492, a decrease of 45%.
Much of this decrease is in the downtown Lexington area, where the highest household vacancy rates
and population decreases are. It is also the only site in the watershed where average household
incomes have decreased in the last ten years. Conversely, the Southmont area due south of Lexington,
and the Midway area just off US 52 are the areas of highest growth in the watershed (Fig. 5, 6, & 7).
This data reflects population trends that include emigration from the City of Lexington and population
growth in the headwaters and Subwatershed 8 of the entire Lower Abbotts Creek watershed (Fig. 5, 7
& 33). These subwatersheds being the most environmentally-sensitive (steepest slopes, most erodible
soils, greatest tree cover, etc.), these population trends present challenges for watershed stewardship
and should be addressed immediately to ensure they do not adversely affect local water quality.
There is also a need to guide population and economic growth to the largely empty Lexington urban
core, which has ample space for commercial, industrial, and residential growth that needs to be
accompanied by environmental retrofits that will reduce the water and air quality burdens of the City
and minimize further infrastructure investments through the annexation of sprawling residential areas
(US Census Bureau, 2006).

Watershed Land Uses
Land use data for the Lower Abbotts Creek watershed was compiled by gathering tax parcel, zoning,
and land use GIS layers directly from Davidson County’s Planning Department. Land use data from
the 2006 National Land Cover Data was used (NLCD). Consequently, some of this land use data does
not reflect current land uses. PTCOG did not attempt to rectify this with hand digitization of satellite
images. This dataset was compiled to help characterize how parcels in the watersheds are being
used.
Similar land uses of the NLCD data set common categories were merged (Fig. 14 & 29). For example,
there are no distinctions between “Light Industrial” and “Heavy Industrial” parcels as listed in the
NLCD, there is only “Industrial” land use. The general categories chosen include Agriculture,
Commercial, Forest, Industrial, Institutional, Mobile Homes, Multifamily, New Parcels, Office, Open
Space/Parks, Residential, Unknown, Utilities, Vacant, and Voluntary Agricultural District. The
“Institutional” class includes governmental and public service properties; “Vacant” parcels are often,
but not always, unused rural properties that are occasionally harvested for timber and/or potential
ATV sites; and “Unknown” parcels are those that cannot be clearly defined from the tax data, and are
generally vacant (though this cannot be assumed). In later planning phases, this data will aid in
estimating the impacts of current land use and potential growth upon water quality.
Lower Abbotts Creek is almost entirely (91%) rural, with the City of Lexington occupying 6.5 square
miles of its total 76 square mile area. This urban area coincides almost entirely with Subwatershed 4,
which will be strategically significant in implementing the Lower Abbotts Creek Restoration Plan. As
evident from Figures 14 and 29, land use in the Rich Fork Creek watershed is overwhelmingly
residential (39%), vacant (30%), or forested (14%). Almost all of the industrial and commercial land
use (4% sum total) is located within the Lexington City limits. While this is encouraging when
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considering the water quality impacts of urban and suburban sprawl, it emphasizes the need to
recognize and mitigate stormwater impacts within Lexington. It also suggests that the non-point sources
of stress of turbidity, chlorophyll-a, and pH impairments are distributed throughout the watershed.

Lower Abbotts Creek Land Use
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Figure 29: Land Use in the Lower Abbotts Creek Watershed

There is a significant area (5%) of land dedicated to mobile home use, largely close to High Rock Lake.
Mobile homes used by seasonal residents are said to be having a significant impact upon water quality
due to straight-piping gray water into the Lake and failing septic systems. This is a concern, as these lowcost, often-vacant homes use septic tanks that are not well-maintained. Anecdotal evidence suggests that
this scenario is being played out, and the failing septic systems are a likely fecal coliform bacteria source
to High Rock Lake. Further development of this primarily recreational area also highlights the need for
county inspection services that are currently lacking to ensure that waste containment, soil and erosion
control measures, and water quality protection ordinances are being followed by permanent and seasonal
residents. This is especially needed in Subwatershed 8, which has the highest growth rate and the greatest
environmental sensitivity of all subwatersheds that drain directly to Lower Abbotts Creek.
At this time, it is not possible to predict future development in the Lower Abbotts Creek watershed, though
2010 US Census data, NC Department of Transportation data, and population growth statistics allow for
speculation (Fig. 5). These efforts would be greatly aided by Transportation Analysis Zone (TAZ) data,
which Metropolitan Planning Organizations (MPOs) use to predict economic and residential growth, basing
their conclusions on present growth rates and transportation improvement planning. Lexington is not a part
of any of the four MPOs within sixty miles, and therefore no TAZ data is available.
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It is possible to estimate development growth patterns upon current residential and commercial growth
trends (Fig. 5, 6, 7, 14, 30, 31, 32, & 33). The last twenty years have seen both local and national
economic recessions that have directly impacted Lexington’s economic and residential growth. NC DOT
and local Rural Planning Organization data on planned transportation improvements and expansions
within the watershed indicate where future growth and likely impervious cover expansions are likeliest to
occur (Fig. 27). As of 2010, Lexington’s business growth rate stands at 0%, its population growth at -6%,
and its economic growth, as measured by average household income is in the lowest 5% of the Triad
region. From these data, a Future Growth Scenario has been developed, and at least planners and
elected officials guidance on the areas within the watershed likeliest to experience watershed stresses
from development. Given these demographic conditions, it is unlikely that growth will be focused in the
Lower Abbotts Creek watershed relative to the rest of the region, but should it occur, much of the projected
growth will be in the I-85 and I-85 BUS corridors and the urban core of Lexington, with some additional
residential development on the Abbotts Creek Arm of High Rock Lake. These patterns will further burden
the stormwater stresses focused on Subwatershed 4, and disturb the most environmentally-sensitive area,
Subwatershed 8.
The Town of Midway currently occupies only one acre in Subwatershed 1. Should it grow as Triad
economic and/or residential center, this could be a significant watershed management concern. It is
already a site of commercial development, which is the most common new development in the watershed,
and the greatest potential threat to water quality, if the stormwater is not managed adequately. An
industrial park is scheduled to be developed in this very area of the county, and I-85, I-85 BUS, and NC47 are all transit routes with high potential for commercial roadside development in this watershed.
The City appears to have little interest in encouraging urban sprawl, dedicating resources to an Uptown
Lexington urban revitalization and reinvestment program, and investing monies and staff in exploring
Brownfields redevelopment at abandoned furniture factories within the City. As seen in Chapter 5,
municipal ordinances support these aims, and support conclusions that further development in the Lower
Abbotts Creek watershed should not exceed current city limits in the near-future. However, no Davidson
County ordinances discourage sprawling growth patterns, or even mention the issue explicitly.
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Figure 30
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Figure 31
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Figure 32
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Figure 33
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Section 5: Review of Local Government Codes, Ordinances,
Rules, and Programs

A network of local ordinances, rules, and programs that determine how we use our lands and waters
ultimately impact the function of a watershed and the quality of its waters. Watershed management
policies can be found in watershed protection ordinances, development ordinances, growth strategies,
and/or transportation plans. Ultimately, watersheds’ fates are determined by the citizens living in them,
and the land use and environmental decisions of those citizens’ elected officials.
Lower Abbotts Creek watershed health and function is determined by the policies of Davidson County and
the City of Lexington. These two jurisdictions coordinate many of their planning initiatives and programs to
conserve costs. Consequently, they share many of the same strengths and weaknesses. Using the Center
for Watershed Protection’s (CWP’s) Codes and Ordinance Worksheet (COW) to rate the watershed
management of both jurisdictions, Davidson County and Lexington rated scores of 51 and 49, respectively.
These scores reflect that the Lower Abbotts Creek community does not have watershed-friendly policies.
When counted together using the EPA’s Water Quality Scorecard, the policies of both jurisdictions scored
57 out of a possible 257 points, which is also indicative of unsustainable watershed management.
This section will review ordinances, codes, and programs that Davidson County and Lexington have that
address watershed needs. It will highlight some ways to improve watershed conditions through ordinance
amendments and/or revisions. Work on codes and ordinances is needed to better protect the watershed
and ensure that water quality is being accounted for in community growth. Citizen stewardship,
enforceable penalties, and incentives for those making extra efforts to improve local conditions all need to
be explored by these jurisdictions to improve watershed conditions. The policy recommendations included
in the Lower Abbotts Creek Watershed Restoration Plan will more comprehensively cover some these needs
and outline a strategy involving programs, projects, policies, and partnerships to create a healthier
watershed.

Watershed Planning
Though not historically applied in such a way, regulatory measures (i.e., zoning and subdivision regulations)
and planning techniques can be used to improve impaired watershed health and function. This can be
done through policies, codes, and ordinances that address impervious cover, open space, and protect
sensitive areas. Neither Lexington nor Davidson County use a regulatory approach to environmental
resource protections and sprawl management, instead they use negotiations in the Technical Review
Committee (TRC) to serve these purposes. While both communities state urban-centric development and
open space preservation as goals, no requirements have been imposed, nor have steps been taken to
make them more attractive to developers or investors through procedural or financial incentives.
Consequently, despite environmental and economic conditions arguing for a different approach, neither of
these jurisdictions will accomplish these ends with current ordinances and regulations. The lower Abbotts
Creek watershed’s growth needs to be low-impact in design to minimize water quality impacts and
stabilize local soils and direct development to the vacant urban center of Lexington.
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Technique Description

Watershed Protection
Watershed Planning

The application of regulatory measures and/or planning techniques that
are designed to protect sensitive areas, restrict development to practices
that minimize impacts upon the watershed and its catchment waters, and
maintain or limit future impervious cover.

Land Conservation

Programs or efforts to conserve undeveloped, ecologically-sensitive
areas, and/or areas of historical, recreational, or cultural value.

Aquatic Buffers

The protection, restoration, or reforestation of stream, wetland, or lake
buffers, and maintaining them perpetually.

Better Site Design

Local ordinances and codes that incorporate techniques into new and
redevelopment sites to reduce their ecological footprint, minimize
impervious cover, and/or manage stormwater flows with BMPs.

Erosion and Sediment
Control

The use of erosion control, sediment control, and dewatering practices at
all new development and redevelopment sites.

Stormwater
Management

The incorporation of structural practices into communities to help
attenuate the impacts of stormwater runoff on catchment waters. These
are especially important in regards to new development.

Non-Stormwater
Discharges and
Stewardship

Locating, quantifying, and controlling non-stormwater pollutant sources
in the watershed. Operation and maintenance practices that prevent or
reduce pollutants entering the municipal or natural drainage system (e.g.
illicit discharge monitoring, sand-type wastewater filters). Education or
outreach programs fostering a behavior that reduces pollution over a
range of uses and activities.

Comprehensive and Land Development Planning
The Davidson County Planning Department has a Land Development Plan (LDP), adopted in 2002, and
current to 2020. The County collaborated with PTCOG to develop its Unified Development Ordinance
in 2010 to address growth and development up to 2025. The County and PTCOG are also
collaborating on a new comprehensive ordinance for the County, which will be adopted by the County
2011. A draft copy of the ordinance is used as the reference for this assessment. Through
conversations with County and PTCOG staff, it is known that steps to better protect and improve water
quality on its streams and in High Rock Lake must be taken in order to create a locally-determined
approach to the High Rock Lake TMDL. This goal is evident in the ordinance rewrite.
The LDP currently in use by the County examines the social, environmental, and economic growths of
the County, and with ordinances dedicated to “Water and Sewer Services,” “Industrial Development,”
“Commercial and Office Development, “Housing and Neighborhood Development, “Agricultural and
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Rural Area Preservation,” “Parks, Recreation and Open Space,” “Water Quality,””Air Quality,” and
“Planning Coordination.” The County also examined its qualitative features (i.e. slope, population
growth trends, 100-year floodplain, large transportation arteries, green space, etc.), and created
different values for future growth based upon these analyses. Under such scrutiny, the Lower Abbotts
Creek watershed has been designated both an “Area of Traditional or Greenspace Development,”
and “Areas of Particular Economic Opportunity,” including the Welcome and Pendleton Industrial
Parks, proposed within the Leonard’s Creek headwaters, just north of Lexington (Davidson County,
2009).
The County is committed to improving water quality conditions within its boundaries, particularly in
waters listed as impaired by the NC DWQ and US EPA (Davidson County, 2009). Davidson County
also limits development within the 100-year floodplain to low-impact or non-intensive recreational
uses. This is a rare example of explicit regulation of land use within the County, as most other waterrelated ordinances within the LDP only recommend actions and policies for the County. Davidson
County also has a Water Quality ordinance, in which it recommends maintaining predevelopment
watershed conditions, preserving natural features, the development of a comprehensive drainage and
flood management plan, and reducing stormwater impacts, including soil and erosion.
However, the LDP fails to provide County administrators or planners with much authority to guide
sustainable growth within their boundaries. Almost all of the language found within the ordinances is
supportive and suggestive (i.e. Policy 14.2: Development that preserves the natural features of the site….
should be encouraged”). Strengthening the languages within these measures both gives the County the
mandate it needs to support the community values and growth that are their priorities, and will
provide tangible incentives and penalties for those persons wishing to develop in Davidson County. In
accordance with these changes, more detailed ordinances with explicit instructions on land use and its
impacts on all natural resources and communities of the County are needed. The County will also need
language, programs, and staff to enforce these new ordinances, a politically-challenging task.
The Davidson County LDP addresses a number of watershed management needs as vague concepts, if
not concrete ordinances. Environmental stewardship is mentioned repeatedly throughout the document,
as it pertains to transportation planning, industrial and capital improvement projects, residential
development, and the County’s future economy. Mixed-use and in-fill developments are encouraged
to minimize sprawl development throughout the watershed. The County pays special interest to the
redevelopment of “traditional” neighborhoods and “greenspace” development, which optimize
planning to protect natural resources (i.e. streams) and open spaces for ecological, recreational, and
public health purposes. This is extremely similar to language that the Cities of Lexington and High
Point use in their land use ordinances to encourage future residential developments to better protect
water quality.
The Park ordinance recommends using waters as features in future recreational and tourism
developments, and the County has invested in this ordinance by using a $240,000 Clean Water
Management Trust Fund grant to construct a greenway on Abbotts Creek at Lake Thom-a-Lex. This
greenway is the first phase in a multi-phased plan to connect Thomasville to High Rock Lake via Lower
Abbotts Creek. There are preliminary plans to develop boat landings along the greenway for
blueway development (PTCOG 2011b).
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The City of Lexington utilizes a Land Use Plan (LUP) and a Land Development Ordinance (LDO) to
manage development and growth within the City, as dictated by the Land Use Goals and Policies
detailed in the LUP. The City and Davidson County staffs often share information and perspectives on
land use and its impacts, and there is a high level of coordination between municipal and county
policies. There are multiple instances throughout the Ordinance that explicitly addresses the City’s
interest in redevelopment and infilling the urban blight throughout Lexington. There are numerous
vacant buildings of all types, residential, office, commercial, etc. Lexington has enrolled in the US EPA
Brownfields program, and has completed a Phase II site assessment at a one-million square foot
former furniture factory owned by Lexington Home Brands.
In its Land Use Plan, the City has been broken down into five different geographic planning districts
that each has a designated suite of land use recommendations and development missions appropriate
to their current land use, existent vacant structures, transportation access, and environment. The Plan
uses zones to guide development within the Central Planning Area, the North-East Planning District, the
South-East Planning District, and the South-West Planning District. These areas are those essentially
east of the railroad tracks, which bisect the City along the ridgeline that separates the Lower Abbotts
and Swearing Creek watersheds. These districts have been recommended for urban redevelopment,
focusing on Urban Infill, Primary Growth, and Secondary Growth (mainly in the South-East and SouthWest Planning Districts). The development recommended for these zones are “Traditional
Neighborhood Development,” and “Neighborhood Center” and “Village Center Districts,” with
Conservation Corridors promoted to connect various development nodes spread out in the greater
Lexington area (PTCOG 2004).
The LDO mainly applies to development, and dictates the parameters within which it can occur. Only
one ordinance is explicitly protective to the environment, and that is the Stream Protection Overlay
District, which, similar to Davidson County, limits floodplain development to low-impact residential and
recreational uses. A similar lack of environmental value is displayed in the Resource Preservation and
Community Appearance goal detailed in the LUP. Nearly all policies outlined within this goal are
protective of the environment as a secondary goal, with the primary goals being urban and economic
revitalization and recreational development. While these policies are laudatory, the lack of
stewardship ethic in a community so reliant upon a regional water resource (High Rock Lake) as a
large source of revenue is concerning. Only two policies are not focused on community economic
development: 3.2, which speaks to the need for water quality restoration in Abbotts and Swearing
Creeks; and 3.3, which states that it “…will preserve, protect, and restore the natural resources of our
community (e.g. rivers & streams, wetlands, woodlands, wildlife habitats) for the benefit & enjoyment of
all [emphasis in original]” (City of Lexington 2010).
The City does mandate open space of all of its new development, requiring any site with at least ten
dwelling units to set aside 15% of the site’s area for open space. 10% of this area then must be
dedicated to the public good, and can be used for parks, greenways, or other recreation purposes.
There is no language addressing open space or building requirements in the redevelopment of current
sites (City of Lexington 2010).

Transportation Planning
The entire Lower Abbotts Creek watershed falls under the jurisdiction of the Piedmont Triad Rural
Planning Organization (RPO), which “...provides long-range transportation planning services and
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related information to citizens in five rural counties,” including Davidson County (PTCOG). The RPO is
housed at PTCOG and is administered by Hanna Cockburn, PTCOG Planning Program Manager.
Davidson County contracted with the RPO in 2009 to produce a Comprehensive Transportation Plan
(CTP) for the County that recommends transportation projects that will “…progressively meet the needs
of an area… [and] provid[e] a well-coordinated, efficient, and economical transportation system
utilizing all modes of transportation.” The CTP is intended to address and alleviate current
transportation concerns (i.e. high collision sites) and future needs due to urban growth and
environmental requirements, particularly for air quality (PTCOG 2009).
Most of the environmental concerns in the CTP are oriented around air quality impacts, and minimizing
them while also enhancing the access of Davidson County residents to surrounding Triad economic
centers. To this end, the CTP details bicycle and pedestrian projects that will encourage the public to
explore healthier and non-carbon dependent modes of transportation. There is also a concerted
effort to collaborate with the Piedmont Area Regional Transit (PART) on its expansion of bus services
that will create a route to connect Thomasville and Lexington to the Davidson County Community
College campus, off I-85 BUS in the Rich Fork Creek watershed.
However, the focus of the CTP is roads expansion, and there are several projects that will increase the
levels of impervious surface in the lower Abbotts Creek watershed. US 52, NC 64, NC 8, and NC 47
are all recommended for expansion within the NC DOT Transportation Improvement Program. Even
with new stormwater BMPs to offset the impervious cover impacts of these projects, there will likely be
greater stormwater stresses upon water quality in the lower Abbotts Creek watershed with these road
expansions. This is particularly true immediately downstream of Lake Thom-A-Lex.
The Creek at this location is listed for violating the copper action level, which – if not natural in origin –
is likely due to the runoff from the heavily-used I-85 BUS transit corridor (NC DWQ 2010). Nothing
else has been identified as a potential copper source: Lake Thom-A-Lex has used submerged aerators
to minimize algal growth (as opposed to copper sulfate, a common chemical application) in the Lake
since 2007, and there are no significant industrial parcels or automotive business in the local area.
These stresses will only be compounded through expansion and increased use of transit arteries in the
sensitive headwaters of the watershed, especially in the relatively unaffected Leonard’s Creek
subwatershed.
The watershed shares a boundary with the High Point Metropolitan Planning Organization (HPMPO),
which is a local planning agency with the purpose of providing citizens of the greater High Point area
with the “tool for guiding transportation decisions… [to] support the efficient movement of people and
goods, while considering economic, social, and environmental goals and constraints…” (HPMPO 2008).
As this covers the entire watershed for lower Abbotts Creek’s main tributary, Rich Fork Creek, all
HPMPO transportation initiatives affect Abbotts Creek. Notable transportation projects include
expansion of the US 311 bypass, the NC 109 North-South connector, and I-85 Business corridor.
These investments are of particular interest when discussing both copper pollution that is likely a result
of runoff from major transit arteries, namely I-85 BUS; and stormwater runoff carrying nutrients and
sediment that plagues both Rich Fork and lower Abbotts Creeks.
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Figure 34
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Zoning
Several areas totaling approximately 16 square miles (20%) of the lower Abbotts Creek watershed
are classified as water supply watersheds (Fig. 34). These designations have significant impacts upon
growth and development, preventing sprawl and encouraging innovative LID and open space
planning. This is primarily accomplished by limiting built-upon footprints of developments. Water
supply watershed classifications use density restrictions and wastewater discharge regulations to
protect water quality. The lower the watershed number, the more highly land use is regulated within
it. WS-III is a more protective land use classification than WS-IV, with the main difference being that
all construction on parcels over 0.5 acres in size must restrict their footprint to only 50% of the parcel,
and that new industrial discharges are prohibited to the water supply (NC DENR 2004).
Nearly all of Subwatershed 1 (Lower Abbotts Creek Headwaters) is designated as a WS-III area to
protect the waters of Lake Thom-A-Lex from development impacts. A small section of Subwatershed 3
is also included in the Lake’s watershed. Watersheds flowing to High Rock Lake do not have as
stringent requirements, as it is not a drinking water reservoir. Subwatershed 10 (Abbotts Creek Arm of
High Rock Lake) is designated WS-IV by the NC DWQ to protect the water use of the Yadkin lakes
for recreation. Small parts of Subwatersheds 7 and 9 are included in this WS-IV watershed (Davidson
County, 2009). The entire watershed will almost certainly receive stricter watershed classifications
following the High Rock Lake TMDL.
The remaining 80% of the lower Abbotts Creek watershed otherwise has limited environmental
protections (e.g. Davidson County Development Ordinance). These less-stringent regulations in the
Lower Abbotts Creek watershed offer limited protection of open space, don’t encourage LID, and/or
reduce impervious surface cover. As seen in the ordinances presiding over both Davidson County and
the City of Lexington, and their Center for Watershed Protection COW and Water Quality Scorebook
scores, watershed protections in both urban and rural areas are lacking.
The land use zoning and ordinances within the watershed are more typical of American development
patterns than those suggested by the infill aspirations mentioned in the Lexington LUP. The City center
is a mixture of commercial, high density residential, and institutional parcels, but many commercial and
industrial properties are now vacant. Light and heavy industrial parcels and heavy commercial areas
are located in the City and the main transit thoroughfares (I-85, I-85 BUS, US-64, & NC-8).
Commercial growth in the watershed is focused on the three main transit arteries that transect
Lexington (I-85, I-85 BUS, & US-64). There are scattered commercial zones throughout the rural areas
of the watershed in expected ways (i.e. crossroads, near High Rock Lake). Residential growth has
occurred just north of Lexington’s City limits (Subwatershed 3), and to its southwest in the Swearing
Creek watershed. Zoning in the watershed’s rural areas is almost entirely classified for large area,
low-density residential use. There are no ordinances limiting subdivision or altering use through
application in either Davidson County or Lexington (PTCOG 2004).
The Lexington LUP separates the City into five planning districts, four of which cover at least part of
the lower Abbotts Creek watershed. The LUP details the desired growth strategy for all of these
planning districts, focusing on urban infill development and minimizing sprawl. The “Primary Growth
Areas” are located along the main transit arteries and in the City center, with secondary growth
occurring in adjacent areas, and conservation corridors providing non-automobile transit options to
residents to navigate the City. Greater encouragement through incentives and regulation’s will be
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economically and environmentally beneficial (PTCOG 2004). While riparian buffers are mandatory
in Lexington, there is no enforcement staff in the City to ensure that the law is carried out. There is also
a notable lack of language regarding more significant water quality impacts, such as illegal dumping
and illicit discharges to the Creek and its tributaries. Field work assessments display an urgent and
immediate need for both ordinance language and staff to address these two issues (City of Lexington
2010).
Without such restrictions, the watershed will be more attractive to developers with few environmental
concerns, negatively affecting local water quality, as US EPA National Pollutant Discharge Elimination
System (NPDES) soil and erosion control requirements are not in place in either Lexington or Davidson
County.
Given these conditions, the unregulated sprawl of decentralized residences and businesses relying on
uninspected septic tanks for their waste disposal is a likely and unfortunate future without better land
use regulations and enforcement capacity. Parallel scenarios throughout the State and Nation’s recent
history have shown that the political and economic costs of rectifying these water quality issues greatly
outweigh proactively addressing them with ordinance updates and staff enforcement.
Both Davidson County and the City of Lexington actively encourage developers to consider “new
traditional,” “multi- or mixed-use,” and/or “low impact” development within their jurisdictions, but offer
no incentives to do so (Davidson County, 2001; City of Lexington 2010). The Technical Review
Committee (TRC) process offers an informal negotiation for the County and City to save developers
costs if they opt for LID designs and overall community accessibility. Decentralized residential centers
are present throughout the County, including the lower Abbotts Creek watershed. These
developments contribute to suburban sprawl, as planners realize the environmental and public costs of
rural residents who must rely upon urban services (e.g. ambulance, fire, etc.). Though access to open,
rural spaces is a stated value of many Lexington residents, there are limited programs in the City and
County to protect those lands.

Land Conservation
Conservation of undeveloped, ecologically sensitive areas or areas of historical or cultural value in a
watershed is a strategy that can both protect water quality and benefit resident communities through
recreational and aesthetic as well as ecosystem services (i.e. stormwater filtration). There is little
protected land within the Lower Abbotts Creek watershed, and all of those lands that are present are
either dedicated to public use as municipal parks, a golf course, or the City Lake Park. Only five of
these undeveloped, protected parcels are not owned by either the City of Lexington or Yadkin, Inc., an
organization established by ALCOA to manage High Rock Lake and protect it for recreational use and
hydroelectric generation at the High Rock and Badin Dams (ALCOA 2011).
Landowners of 37 individual parcels are participating in the voluntary agriculture district (VAD)
program, and thereby dedicated to rural uses. VAD lands must be certified by the Davidson County
Tax Department in order to receive a property tax deferment or credit, and are inspected regularly
to ensure that they are meeting VAD requirements. These dedicated parcels occupy 2% of the entire
watershed area. As the urban centers within Davidson County grow in population, conserving open
spaces and agricultural land will help preserve the County’s agrarian heritage and maintain high
quality waters. Davidson County’s status as one of the fastest-growing counties in the Upper Yadkin
River Basin only emphasizes the need to protect these lands.
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Floodplain Regulations

The Federal Emergency Management Agency (FEMA) National Flood Insurance Program (NFIP)
delineates the 100-year floodplains nationwide in an effort to discourage development in these
environmentally-sensitive and hazardous areas (Fig. 13). Davidson County and Lexington discourage,
but do not prohibit, construction within the 100-year floodplain. Construction within this zone is limited
to “low intensity” uses, namely recreation and agriculture (Davidson County, 2009). Lexington also
requires a Greenway Overlay District for these areas, ensuring their potential use as a non-automotive
transit corridor (City of Lexington 2010). As determined in the Rich Fork Creek watershed planning
process, writing greenway overlay districts into all public easements and public right of ways will ease
both floodplain management and preservation needs.

Agricultural Preservation
Davidson County has an ordinance entitled “Agricultural and Rural Area Preservation” designed to
“discourage any negative impacts that conversion from farming to development may bring.” It states
that the County actively prefers agriculture and “very low-density” residential land use and supports
preserving its legacy of family farms as opposed to urban sprawl. It also requires all residential
development that abuts agricultural parcels to set aside vegetated buffers between the two land uses.
The size of the buffer is not stated, nor is it stated if the Davidson County Planning department can use
their discretion in determining this buffer. Perhaps most importantly, Davidson County explicitly ties
agricultural preservation to its “open space system,” but this relationship is extended necessarily to
watershed protections (Davidson County, 2009).
81 of the 15,811 parcels in the lower Abbotts Creek watershed are listed at “Tax Deferred,” and,
therefore, dedicated to low-impact agrarian use in accordance with the County’s stated “need to
preserve farmland.” These include the 37 VAD lands. However, these 81 individual properties’ areas
occupy 6.33, or 8.4% of the watershed’s 76 square miles. These land uses can include agricultural,
horticultural, and forestry practices (Fig. 28 & 29). The NC Soil & Water Conservation District and
Davidson County Tax Department oversee the enrollment of these parcels, and their management as
tax-deferred lands as part of the federal Conservation Reserve Program (CRP). Voluntary
Agricultural Districts (VADs) are also present in the County, and encouraged in the LDP. These
properties are an effective incentive that preserves Davidson County’s agrarian heritage in this fastgrowing County.
A further 240 parcels are tax-deferred parcels that are listed as “Vacant” (Fig. 28 & 29). Almost all
of these properties appear on satellite imagery as being forested or pastured lands that are not
actively farmed, and that have no structures upon them. They are receiving a tax-deferment for not
using them in an intensive manner, and this more passive environmental protection must also be
acknowledged.
Outside of the Land Use Goal of “Resource Preservation,” and its policies 3.3 (“…[to] preserve,
protect, and restore the natural resources of our community… for the benefit & enjoyment of all,”) and
3.4, which names “family farms” as a “cultural and historic resource,” Lexington fails to acknowledge
the largely rural community surrounding its limits. This limited perspective does not serve the longrange planning goals of the city well, in terms of inter-jurisdictional partnerships, or for the
environment, which will be affected by all growth within Lexington. Such partnerships will be
necessary if all non-point sources of nutrient and sediment inputs to the watershed are to be
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strategically addressed. Its ordinance in support of intergovernmental cooperation makes agricultural
preservation a topic that it will need to address in the future; however, its own ordinances or plans fail
to address the issue at all. It does support infill development and the preservation and/or creation of
greenspace through cluster developments and conservation corridors on municipal right of ways. This is
especially relevant for water quality in Abbotts Creek, given its origin upstream of the City, and the
stormwater impacts the City places upon it (including wastewater discharge) as it flows into High Rock
Lake (PTCOG 2004).

Steep Slopes and Wetlands Preservation
The City of Lexington prohibits development from disturbing any soils on slopes >10% (City of
Lexington 2010). Many of these slopes in the lower Abbotts Creek watershed have already been
developed, and are, therefore, unaffected by the ordinances. Davidson County has no steep slopes
protections, leaving these environmentally-sensitive areas vulnerable to disturbance. Approximately13
square miles of the Lower Abbotts Creek watershed has slopes greater than 15%, and almost all the
watershed (71.4 square miles) has Class B and C soils, which are moderately- to highly-erodible (Fig.
11). Given these environmental factors, the need to avoid these steeply-sloped erosion-prone areas
of the watershed is high, and deserves political consideration.
Neither of the jurisdictions have ordinances protecting wetlands, though Lexington does acknowledge
that hydric soils should be avoided for optimal cost:benefit returns (City of Lexington 2010).
Currently, the soil survey data from the US Geological Survey does not identify any hydric soils in this
watershed, which is clearly contradicted by the large areas of wetland and floodplain lands found by
field assessments (Fig. 13). Federal 404 permits are required to be filed with the US Army Corps of
Engineers for any and all wetlands disturbances or takings, and federal 401 water quality certificates
must be filed with NC DWQ prior to any disturbances to wetlands or the riparian buffer zone.
Writing these requirements into local ordinances will enhance the compliance success with these federal
regulations. All planning documents within the watershed also refer vaguely to protecting the
environment, which could affect wetlands preservation (NC DENR 2011).

Aquatic Buffers
This subsection describes the protection, restoration, creation, or reforestation of stream, wetland or lake
buffers within the lower Abbotts Creek watershed.

Lake and Stream Buffer Regulations
Davidson County encourages open space and
buffer preservation, but does not mandate
these features for new or enhanced
development. No riparian buffers are required
in Davidson County, though development within
them is limited to “Low Impact” and
“Recreational” (Davidson County, 2009). The
Davidson County Tourism and Recreation
Investment Partnership (TRIP) identifies
floodplains as potential sites of low-impact
recreational development, such as greenways.

Figure 35: Ideal Riparian Buffer, Subwatershed 6
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Davidson County has a Tourism Development Master Plan to achieve this goal and its potential
economic stimulation, and a greenway connector with the City of Lexington and High Rock Lake is seen
as a potential ecotourism investment (PTCOG, 2005).
The City of Lexington has mandatory 50-foot
buffers for all watercourses, and a 25-foot
buffer for all impoundments. This is a strict
regulation, only permitting development
“…limited to flood control, stream bank
stabilization, water dependent structures and
other projects such as road crossings and
greenways where no practical alternative exists.”
The public use variances have detailed
construction requirements that will limit impervious
surface within the buffer zone and minimize
Figure 36: Degraded Riparian Buffer, Subwatershed 4
stormwater flows to the receiving stream. This
development requires complete stormwater
attenuation through the use of BMPs (City of Lexington, 2010).
Lexington also discourages – but still permits – development within the 100-year floodplain if it is
outside the buffer zone. The City’s development ordinances also encourage riparian buffer protection
by allowing developers the option to include the buffer region in their minimum open space
requirements. Its LUP encourages the implementation of greenway connectors on municipal rights-ofway for sewer lines through a Greenway Overlay District. The regulations for greenway construction
explicitly protect the streams and streambank through a 20-foot vegetated buffer zone along the
greenway trail, which must be constructed from 2-inch high asphalt on a trail no more than 10 feet
wide (City of Lexington 2010). These regulations will guide the construction of the City’s first
greenway, which will originate at Lake Thom-a-Lex and route south, parallel to Abbotts Creek. This
project is supported with a $241,000 Clean Water Management Trust Fund, and is the first phase in a
greenway plan that aims to connect Thomasville and Lexington to High Rock Lake via Abbotts Creek.
Paddle access sites are being surveyed as part of this project for an accompanying blueway.

Better Site Design
Local ordinances and codes can promote building and design techniques for new and redeveloped sites
that can minimize a project’s environmental footprint. This general approach to sustainable site design and
construction is termed Low Impact Development (LID). LID is an approach to site development in which
minimal disturbances are placed upon the surrounding environment by constructing structures using
sustainable practices, such as using recycled building materials, solar-oriented structures, water recycling,
or natural landscaping. The central goal in regards to stormwater is to effectively reduce a site’s
impervious cover, and/or direct its runoff onto permeable surfaces. This is both highly challenging and
important in the relatively impermeable soils of the NC Piedmont. For more details on LID, please consult
the LID Handbook, available for free from NC State University’s Cooperative Extension program (Perrin et
al., 2009). There are no requirements for LID or sustainable development in lower Abbotts Creek
watershed outside of floodplain regulations. Davidson County and Lexington have some ordinances
encouraging LID, but none that mandate open space or pervious surfaces in all developments.
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Low Impact Development (LID) Techniques
LID techniques include regulations or ordinances
that encourage or mandate land use practices
such as cluster development, open space
requirements, pervious surface set asides or
stormwater BMPs. In the lower Abbotts Creek
watershed, unless a site is publicly-funded,
there are no requirements, and minimal
incentives, to include LID. Developers often
balk at deviating from their typical approaches
to development, and argue that LID is more
expensive. While this is true when regarding
the short-term construction costs, the reality is
that these approaches to residential
Figure 37: Rain Garden in Kinston, NC
development are increasingly in greater
demand, and there is a greater willingness to pay for LID assets from the consumer community.
Further, LID techniques prevent environmental degradation, minimizing future restoration or public
safety work. Given that developers nearly always pass all construction costs on to the eventual
property owners, this well-documented demand for LID approaches from homebuyers and the young
professional classes, and the regulatory requirements that Davidson County and Lexington must
anticipate with regard to High Rock Lake, the argument against LID holds little merit, truth, or foresight.
Encouraging these development techniques is a first step, primarily through incentives for developers
and entrepreneurs, but LID requirements should be made in the near-future, particularly in those more
sensitive water supply watersheds and the environmentally-sensitive Subwatershed 8. The need for
LID will be explored at great length in the Lower Abbotts Creek Watershed Restoration Plan.
Both Davidson County and the City of Lexington allow for LID neighborhoods, and Lexington allows the
innovative uses of open space on their cluster developments. However, neither requires LID techniques
for new construction, or for redevelopment of currently constructed sites. Lexington encourages
“Traditional Neighborhood Planning Districts,” which requires open space preservation, mixed-use
development of residential and low-intensity commercial lots, and multi-storey buildings close to the
urban core and “Neighborhood/Village Centers,” all of which are designed to provide encourage
safe pedestrian access to necessities and thereby improve residential quality of life (Davidson County
2009; City of Lexington 2010).
These development approaches are ideal for Lexington’s abandoned residential and commercial
areas, and especially its Brownfields sites. The one million square foot Lexington Home Brands site has
been assessed using the Brownfields’ Phase I and II programs, and is ready to be redeveloped. It has
been conceived as a mixed use commercial and residential center, featuring public spaces for
entertainment and recreation. Thus far, however, there has been no public or private investment to
implement this concept.
Many LID principles regarding land use are stymied by zoning designations and land use ordinances.
Language in the “Institutional/Office” or “Residential” zones is, by default, exclusionary to other
innovative ways in which to mix and create more efficient uses of individual parcels. Creative land
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development can be fostered through the Technical Review Committee (TRC) process, and reportedly
is, but the language needed to stimulate more innovative community development concepts is absent in
both the City and the County. Similarly, zoning classifications are often restrictive to developments
that can otherwise encourage innovative designs and land uses. Allowances for rezoning that will
promote watershed sustainability and health should be considered by both jurisdictions. Such an
approach is new and very different for planners and planning boards, but such flexibility could ensure
that LID can be economically attractive and environmentally sustainable.
While both the City and the County have Greenway Overlay Districts that can coincide with public
utility easements and riparian buffers, this overlay is an additional piece of legislation that must be
considered separately by developers. Incorporating greenway use into public utility easements and
riparian zones will permit the expansion of bicycle and walking paths throughout the watershed and
give watershed residents alternate transit options in Davidson County and Lexington. This void is also
apparent in ordinances regarding transportation throughout the watershed. Similar supportive
language is needed for streetscape developments to encourage bikeway creation on – especially –
Lexington’s streets, and to encourage continuous sidewalk access to all interest points in the City, and
throughout all neighborhoods. Pedestrian collision data should also be informative data when
considering pedestrian access to points of interest, including Lower Abbotts Creek itself.
NC requires that all publicly funded or owned buildings in the state achieve Leadership in Energy and
Environmental Design (LEED) certification. LEED is a federal classification determined by the US Green
Building Council (USGBC) that guides sustainability in building construction practices, and awards those
sites that achieve their standards. The principles of LID are incorporated into all LEED-certified
buildings, and, indeed, often take a larger scope of view to an entire site or landscape when
considering construction and environmental impact (LEED Steering Committee 2006).

Parking Lot Regulations & Landscaping
The City of Lexington requires all parking lots to have tree cover and be offset by vegetative zones.
These plantings are required for aesthetic purposes, and no explicit environmental needs such as
stormwater or heat island attenuation are made. Modification of these requirements that utilize
vegetated zones for environmental purposes could yield great benefit through small changes in design
practices. There are no developer incentives to expand parking vertically, as opposed to the common
horizontal expansion of lots, to serve large volumes of cars. No multi-storey parking garages are
found within the watershed. Bicycle parking structures are also not required by either jurisdiction.
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Open Space Design & Management
Davidson County addresses open space needs in its
“Parks, Recreation and Open Space” ordinance,
though open space planning is repeatedly referenced
in the residential development, agricultural, and
watershed conservation ordinances. The objectives of
open space planning for the County are: “natural area
conservation, visual enhancement, promotion of cultural
and historic preservation, watershed and flood prone
area protection.” The County also clearly states that it
“should” protect wildlife areas and greenways and
hiking trails, but provides no regulatory language that
would ensure this outcome. The Davidson County TRIP
also recognizes green infrastructure and investment in
open space as retaining the agricultural heritage of
the County, something desirable for potential tourists
visiting the area (Davidson County, 2009; PTCOG,
2005).
Open space is featured prominently throughout both
the Lexington Land Use Plan and the LDO, and is
required for all residential developments of >10 units.
15% of the gross area of the development must be
dedicated as open space, and 10% of this area must
be centrally located and be “improved open space,”
meaning that it serves a public service beyond natural
area. This open space can include the mandatory
riparian buffers along perennial and intermittent
Figure 38: Figure taken from Low Impact
streams. This open space must be maintained by a
Development: A Guidebook for North Carolina,
local entity (preferably the Homeowners Association),
NCSU, 2009.
and must abide by regulations regarding structural
placement, proximity to development, obstruction height, and landscaping (City of Lexington 2010).
The City has no inspections process, nor enforcement language, regarding the maintenance of these
areas. The City has no other open space requirements.

Erosion and Sediment Control
Sediment and erosion control and dewatering practices at all new development and redevelopment sites
are of high importance to water quality in the Lower Abbotts Creek watershed. Sediment is the top water
quality pollutant in the United States, and soil and erosion control practices are an effective method to
reduce this pollution from waters. The Abbotts Creek Arm of High Rock Lake is impaired for turbidity, and
will require more effective soil and erosion controls within the Lower Abbotts Creek watershed and all
tributaries. The state has a fairly rigorous erosion and sediment control program, with an extensive field
manual for design and implementation of controls and measures (NC SCC, et al., 2009).
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Sediment & Erosion Control Practices
Lexington and Davidson County use the NC Erosion & Sedimentation Control Design Manual when
directing developers during new development or redevelopment that exceeds 1 acre. As they are not
NPDES Phase II communities, they have no post-construction soil and erosion or stormwater control
obligations.
Both Davidson County and the City of Lexington rely upon the NC DENR Winston-Salem Regional
office to oversee and enforce their federal soil and erosion control requirements for new construction.
The regulators at the Winston-Salem generally only inspect stormwater controls on newly-constructed
sites. While they do respond to public complaints or concerns, they simply do not have the staff
capacity to regularly inspect sites for post-construction stormwater controls, nor are they federallyobligated to do so. This partnership between DENR and local governments has created a legacy of
poor permitting judgment, a poor enforcement record, and ever-degrading water quality. The point
source of sediment and nutrient pollution at the Abbotts Creek ATV site is due to this dysfunctional
relationship.
Developers must create a comprehensive soil erosion and sedimentation control system, minimizing their
land grading, disturbance to the riparian buffer, efficacy of stormwater control BMPs, and fill
material. NC DENR has a manual, last updated in 2009, that addresses all of these issues (NC SCC et
al., 2009). The DENR Division of Land Quality updates the field manual and employs inspectors to
enforce rules and regulations based upon the North Carolina Sedimentation Pollution Control Act
passed in 1973 and amended in 1989 (NC SCC, et al., 2009). In addition to specifications and
installation instructions on different erosion and sediment control practices, the Design Manual discusses
the following:
•
•
•
•
•

sedimentation control law;
principles of erosion and sediment control;
vegetation that can be used for erosion control;
how to develop an approved erosion and sedimentation control plan; and
inspection checklist for site evaluation and how to remedy and report deficiencies.

Stormwater Management Practices
Stormwater runoff impacts from existing and new development is having a significantly degradative
impact upon the water quality of Lower Abbotts Creek. Non-point source water pollution is the dominant
concern in watershed management nationwide. Originating at multiple sites dispersed over dozens of
square miles, comprehensive strategies that use regulations and policies to address the issues – as opposed
to projects – are needed to remedy these problems. Stormwater is that non-point source pollution
originating in urbanized areas with high levels of impervious cover. These paved surfaces prevent soils
from absorbing water, which instead flows over the ground carrying nutrients, metals, pesticides, and
organic pollutants in its runoff. These flows are much larger than would be naturally, and they can cause
flash flooding and erode stream banks and stream beds. Though there is a need to manage the
stormwater flowing from the impervious surfaces that currently exist (and that have played a role in
degrading watershed conditions to the impaired level that they are now at), one of the best stormwater
management practices is to ensure that future developments will invest in measures that will prevent this
degradation from continuing.
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Stormwater was determined to be the primary water quality stressor in Rich Fork Creek, Lower Abbotts
Creek’s main tributary. It is logical that stormwater impacts that have degraded the habitat conditions in a
tributary will have a degradative impact upon Lower Abbotts Creek, though it is unlikely to be the sole
source of stress. Without stormwater mitigation actions upstream in Rich Fork Creek, though, it will be
difficult to fully restore habitat conditions in Lower Abbotts Creek watershed, and impossible to fully
address high turbidity levels.
Davidson County manages its stormwater impacts through grass swales and open space preservation,
allowing municipalities to place more
stringent requirements upon their systems
than the County does (Davidson County,
2009). All stormwater BMPs along the
watershed’s transit thoroughfares are
constructed and maintained by the NC
DOT. Despite having a population over
10,000 people, Lexington is not a NPDES
Phase II community. The stormwater
management system for the City of
Lexington is a system of open channels
and storm drains. They have no
stormwater ordinance, and rely upon the
NC DENR Winston-Salem Regional office
to inspect and enforce their stormwater
requirements, including for industrial
Figure 39: Alamance High School Bioretention Cell - Graham, NC
properties.

Design Criteria
Davidson County and Lexington follow some of the regulations for NPDES Phase II communities, but
they do not have a specific ordinance that requires developers to abide by these regulations. Instead,
they have an ordinance that states that “[s]tormwater runoff…shall receive a high level of priority in
development review and standards,” and the development seen in the County within the last six years
bears evidence to this intensive cooperative approach to site design. They also actively encourage the
use of grass swales in rural areas, permitting curb and gutter surface stormwater systems only in
“…developments that are urban in character” (Davidson County, 2009). However, none of these
design elements are required, they are just encouraged.
All design criteria is determined by the Winston-Salem Regional office of the NC DWQ, and is
overseen and enforced by them. Often, this is done during the design negotiations, and only followed
up on if complaints are received by the office. The Winston-Salem office is currently working with
landowners of several sites in the Lower Abbotts Creek watershed that have failed to control
stormwater on-site, and are effectively sediment point sources.

Inspections, Maintenance, Funding Agreements & Responsible Parties
All inspections, maintenance, and enforcement of stormwater practices for both Davidson County and
Lexington are executed by the NC DENR Winston-Salem Regional office. There is no inspections or
maintenance schedule to ensure BMP performance, and the office only responds to public complaints
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regarding site conditions. They simply do not have the staff capacity to regularly inspect sites for
post-construction stormwater controls, nor are they federally-obligated to do so. This partnership
between DENR and local governments has created a legacy of poor permitting judgment, a poor
enforcement record, and ever-degrading water quality. The point source of sediment and nutrient
pollution at the Abbotts Creek All Terrain Vehicle (ATV) site is due to this dysfunctional relationship.
There are few encouraging signs that this point source will actually be addressed, due to a lack of
funds by the landowner, and a lack of will by DWQ to revoke a stormwater permit that they already
issued.

Non-Stormwater Discharges & Stewardship
This subsection describes programs for locating, quantifying, and controlling non-stormwater pollutant
sources (i.e. illicit discharges) in the watershed. The operation and maintenance practices that prevent or
reduce pollutants entering the municipal or natural drainage system (e.g. illicit discharges, sand-type
wastewater filters) are covered.

Sewer System Infrastructure
The City of Lexington uses one centralized wastewater treatment plant (WWTP) for all citizens within
its extraterritorial jurisdiction. It is located within the City on Abbotts Creek just upstream of the
Abbotts Creek Arm of High Rock Lake. It has a permit to discharge 6.5 million gallons per day
(MGD), but its average daily discharge is 3 MGD. The City conducts regular water quality monitoring
upstream and downstream of its WWTP under its discharge permit from the NC DWQ, using both inhouse laboratory staff and the YPDRBA monitoring data, collected and analyzed by EnvironmentOne,
Inc. It is the only significant primary discharger within the watershed, and is a federally-licensed
discharge operator. The City utilizes a network of 12” – 48” pipes to transfer this wastewater, and
has sized this infrastructure to potentially accommodate future development (PTCOG 2004).
Currently, the infrastructure only serves the city west of Lower Abbotts Creek, where the flatter
topography and less erodible soils provide a better environment for development. There are plans to
expand these pipes across the Creek to prevent non-point sources of fecal and nutrient inputs for
poorly-maintained residential septic
tanks, but these investments have not
yet been made. The primary plans are
to connect two schools within the
Swearing Creek watershed that are
under a Special Order of Consent
(SOC) with NC DWQ to improve their
onsite wastewater systems, as they are
currently failing. Following this
investment, the City intends to enhance
the water and wastewater systems on
its west side.
Davidson County is largely
disconnected from any centralized
wastewater system in the Lower
Abbotts Creek watershed. Most

Figure 40: Illicit Discharge, Subwatershed 1
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residential and commercial properties are served by on-site septic systems. The County has no staff to
inspect these systems, and all complaints regarding nuisances and failure are forwarded to the NC
DENR Winston-Salem Regional office’s Division of Environmental Health. This situation is representative
of all the non-urban areas of the watershed, about 91% of its total area. This is of particular concern
for recreational housing along High Rock Lake, where anecdotal information indicates that septic
failure and illicit discharges of gray water and sewage are a significant source of nutrient inputs to the
watershed and High Rock Lake.

Agriculture & Animal Feed Lots
There are regulations for runoff from animal feeding lots in Davidson County. Davidson County
presumably follows the State O200 animal regulations with regards to animal feed lots and waste
regulation; no current ordinance addressing this concern is written. Poultry operations are exempt
from regulatory oversight. There is one notable poultry farm in the watershed, but the stakeholders
and water quality data indicate that it is not a significant source of agricultural pollution (Personal
correspondence with Davidson County Soil & Water Conservation District). The County utilizes the
North Carolina Agriculture Cost Share Program and the USDA EQIP program to preserve natural
resources, and employs many of the agricultural BMPs commonly associated with these programs (i.e.
cattle exclusion fencing). Participation in any benefits program requires a site specific conservation
plan to preserve land and water quality.

Hazardous Waste & Spill Response
Davidson County has an ordinance that prohibits the disposal of regional hazardous waste within its
boundaries. This ordinance also prohibits the disposal of regional waste within the County (Davidson
County, 2009). This ordinance is complimented by the Davidson County Hazard Mitigation Plan, which
specifically addresses disaster response, hazardous materials spills, hazardous waste storage, and
other emergency concerns for all county jurisdictions and citizens, which was revised in 2009.
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Section 6: Watershed Field Assessments
Fieldwork assessments can identify the most promising and effective restoration projects within a
watershed, and preserve or enhance those sites that already benefit the watershed’s ecological and
human communities. GIS-based assessments are invaluable in characterizing watershed conditions,
particularly how land use affects water quality, and it is fast becoming the preferred interface with
water quality data. However, direct evaluations of field conditions are necessary to “ground truth” the
conclusions the computer-based desktop analyses have formulated. Furthermore, direct field analyses
are the only ways in which to evaluate watersheds for illicit discharges, (most) illegal dumps, residential
riparian buffer needs, and the potential for lands to be protected as preserved habitats or passive
recreational features. Expert field ecologists are also necessary when assessing the resident conditions
for rare, threatened, or endangered ecosystems. The NC Natural Heritage Program offers
stakeholders thorough guidance in this regard, but these assessments are frequently out -dated. Based
on the initial watershed characterization conducted by PTCOG, the Lower Abbotts Creek stakeholders
concentrated limited resources and staff time to conduct rapid streambank assessments of six of the ten
delineated subwatersheds: 1, 3, 4, 6, 7, & 8 (Fig. 41; Table 1).
Subwatershed Name

Assigned Subwatershed Number

Leonard Creek Headwaters

1

Abbotts Creek below Lake-Thom-aLex

3

Abbotts Creek Main Stem

4

Pounder’s Fork

6

West Bank of High Rock Lake Arm

7

East Bank of High Rock Lake Arm

8

Table 1: Lower Abbotts Creek Priority Subwatersheds

Selection of these priority subwatersheds was based upon stakeholder priorities and needs, as well as
identification of the likeliest sources of impairment through GIS analysis. NC DWQ assessment of water
quality and watershed habitat conditions have determined that the Creek is impaired for violating
turbidity standards, and for failing to provide local animal and plant life with an adequate habitat.
The public and stakeholders’ most frequent concern and complaint for the watershed is trash buildup
and flooding on private property. Given these concerns, and their potentially divergent sources, it was
determined that an equal investment of time and resources was needed to survey both urban and rural
watershed conditions. Consequently, one of the subwatersheds selected was urbanized (4); three were
rural (1, 6 & 7), and one was a transitory suburban subwatershed (3). Subwatershed 8 was initially
overlooked by both stakeholders and PTCOG, but upon watershed characterization, it was immediately
realized that this subdivision of the watershed was its most environmentally-sensitive area.
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Figure 41
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In the five Lower Abbotts Creek subwatersheds where stream walks were not completed, windshield
surveys of watershed conditions were conducted using the CWP’s Unified Subwatershed and Site
Reconnaissance (USSR) protocol as a guiding principle. Included in these surveys are inventories of likely
small sources of pollution (i.e. grease traps, mobile home parks, unbuffered agricultural fields, etc.),
housing conditions (ponding, disconnected downspouts, neighborhood grading, etc.), and culvert conditions.
These surveys were completed mainly in rural watersheds, but included lakeside subwatersheds rumored to
have more direct impacts to water quality conditions on High Rock Lake.

Results
Streamwalk Assessments
In an attempt to determine these sites of greatest ecological benefit and/or restorative need, this
project’s field work was led by a staff of two private ecological consultants: Ms. Moni Bates and Mr.
Joe Mickey (see Appendix B for consultant credentials and experience). PTCOG Water Resources
Manager Cy Stober led a third field team. These evaluations were loosely based upon the NC State
University (NCSU) Water Quality Group’s Stream Restoration Evaluation Assessment Form (NCSU, 2006).
Adapting the methodology of this document to ensure efficiency and rapid progress in data collection,
the PTCOG and the consultants used a combination of basic spreadsheets with qualitative data
attributes and Global Positioning System (GPS) units to identify potential sites for restoration or
conservation efforts.
Fieldwork was initiated the week of November 9, 2009, but data collection was incomplete due to
dangerous field conditions resulting from heavy rains and deer hunters. Field work was finished the
week of January 5, 2010. As a consequence of the disrupted fieldwork schedule, the three field teams
surveyed Lower Abbotts Creek watershed under very different field conditions. November was very
humid and rainy (USGS stream gage data is currently available only through September 2009), with a
stream gage recording of up to 30,000 cfs on Abbotts Creek at Lexington. The waters had high levels
of sediment and recent erosion was evident. Foliage was dense, limiting visibility, and the presence of
deer hunters added an (unnecessary) element of danger to field workers. January 2010, by contrast,
was wet and cold, with regular, light snowfall and daily temperatures rarely rising above freezing. This
created amenable field conditions, with hard soils, little foliage, and often frozen tributary waters.
However, these conditions also limited observations of ongoing erosion or poor water quality conditions,
though evidence of degraded streambank and streambed conditions was readily present. The
opportunities for field ecologists to observe rare, threatened, or endangered species in the watershed
were almost non-existent.
Teams of two were assigned subwatersheds for detailed study, and they were expected to walk every
stream mile within those subwatersheds that was obtained from the National Hydrologic Dataset (NHD)
and represented in maps. Amongst the three field teams, 47 square miles of subwatersheds and 138
linear stream miles were directly assessed over ten days, using CWP and NC State University stream
assessment needs as guidelines for the more general records (including written descriptions,
photographs, and notation of significantly poor or excellent sites) maintained by field teams. Each field
team surveyed an average 15.67 square miles of watershed area and 46 linear stream miles within the
Lower Abbotts Creek watershed. These waters were directly analyzed using fieldwork guided by local
knowledge of impaired areas, DWQ monitoring sites, and proximity to growing urban areas. Data
collection was overseen by Cy Stober, PTCOG Water Resources Manager, to ensure it was done
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consistently by the field teams: at each impact, a GPS point was taken, at least one digital photograph
was taken, and a brief description of the impact and the apparent water quality was noted on a
spreadsheet, which had seventeen categories to which an impact could be ascribed (Appendix B).
Watershed assessment data were collected in an Excel database and incorporated into a GIS
Geodatabase, and are available in both formats (Appendix C). In summary, the Lower Abbotts
Creek watershed streambank assessments offered 1,635 individual opportunities identified at 830
sites to improve watershed function and health (Table 4). Most of these opportunities had multiple
advantages if addressed (i.e. wetland restoration + buffer enhancement + stormwater improvement),
which actually created more restoration opportunities than sites noted on maps (Fig. 42).
As expected from feedback and concerns stated by the Stakeholders Committee and public, the
impacts were mostly centered in and around Lexington (Subwatersheds 3 & 4), with large amounts of
trash collecting in the Abbotts Creek Arm of High Rock Lake (Subwatersheds 7 & 8). The rapid stream
assessment approaches are derivatives of more comprehensive detailed stream assessments used by
the CWP. There were also a greater number of conservation opportunities in the non-urban
subwatersheds, particularly Subwatersheds 1, 3, & 8. PTCOG and the private consultants used their
knowledge to estimate the best management practices (BMPs) that would best serve each point
recorded for watershed assessment purposes. Seventeen BMP categories were used to characterize
current watershed conditions, and they are reflected below (some of the categories have been
collated for simplification):
•
•
•
•
•
•
•
•
•
•
•

412 sites where the streambank requires structural enhancement and/or comprehensive restoration
327 instances of riparian buffer enhancement or restoration
242 needs for landowner education
131 failures in stormwater systems that need improvements and/or replacement, including illicit
discharges that need to be directly addressed
126 observations of invasive plant take overs
137 sites of high ecological value
92 trash dumps that need to be cleaned up
80 log jams that significantly disrupt stream structure and flow
51 opportunities to preserve or restore wetlands and improve universal watershed hydrology
26 ponds that have concerns, including compromised dam structures
20 observations of leaking sewer systems
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1

28

57

32

17

34

15

11

44

10

25

3

5

8

5

2

6

17

319

3

36

22

3

49

49

34

4

99

20

53

5

16

30

9

4

6

26

465

4

78

21

4

48

88

18

3

76

38

55

11

37

39

5

6

2

37

566

6

29

17

15

9

32

13

1

14

6

10

1

0

6

0

4

0

15

172

7

19

0

8

0

26

0

6

15

1

11

0

2

4

0

2

1

18

113

8

14

4

5

3

13

0

1

12

7

7

0

0

5

2

1

0

24

98

TOTAL

204

121

67

126

242

80

26

260

82

161

20

60

92

21

19

15

137

1733

Table 2: Abbotts Creek Watershed Field Assessment Findings
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Figure 42
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Despite the large number of proposed projects, watershed conditions were regularly acknowledged to be
better than feared by field teams. When examining this data at a gross scale, it is evident that
stormwater stress is significantly affecting the watershed. Improved stormwater management, coupled to
buffer restoration and maintenance will account for over 400 of the documented project recommendations
for Lower Abbotts Creek or 27% of the noted project opportunities in the Lower Abbotts Creek watershed.
Of these impacts, 78% of the recommended stormwater BMPs and 48% of the buffer improvements
occurred within Subwatersheds 3 & 4, the locations of Lexington and it highest-growth suburban area.
Agricultural impacts are degrading buffers and likely creating turbid waters in Subwatershed 1, which is
entirely rural – while stormwater and the need for watershed stewardship are the overwhelming issue in
Lower Abbotts Creek. Direct discharges of grey water and sewage from suburban residences to streams
are a significant source of nutrients and can disturb native pH levels. Indeed, 242 instances of needed
landowner education were observed universally throughout the watershed, meaning that there was an
obvious water quality impact (i.e. cattle access, mowed buffer zones, straight-piping gray water,
purposeful trash dumping, and general litter) due to poor stewardship. Generally, watershed residents
don’t demonstrate awareness that their actions, such as littering or illegal dumping, have downstream
impacts, even if they are largely aesthetic. This is known to be a problem for the recreational housing on
High Rock Lake as well, with County and State staff affirming that direct discharge pipes were observable
during the 2007 drought. This disconnect shows a high level of need to educate residents of the Lower
Abbotts Creek watershed, and upstream communities, including those of the Rich Fork Creek watershed.
Two significant point sources of pollution were identified in the
Lower Abbotts Creek watershed. One is the old Lexington
City Landfill, which was discontinued prior to the requirements
for capping and sealing landfills. Consequently, the landfill,
located on the western bank of Abbotts Creek just
downstream of its confluence with Leonard’s Creek in
Subwatershed 3, has some erosion, exposing some trash to the
Creek. There are also some underdrains that directly
discharge landfill drainage to the Creek, which are monitored.
The corrosion at these discharges is significant and a concern
for water chemistry. However, the presence of the landfill
appears to have encouraged many area residents to continue
to use this site as an unofficial public dump. The trash is often
misidentified as coming from the landfill, but is actually trash
that has been dumped by the public, and is directly affecting
water quality Abbotts Creek. Much of this trash is heavy
household appliances (i.e. washing machines, refrigerators).
This debris is one of the largest public concerns for the
watershed, and will need to be directly addressed through an Figure 43: Household waste dumped at old
expensive and thorough environmental site assessment and
Lexington Landfill
remediation. The lands lying upon the old landfill are not
used for anything, and lie vacant. The landfill is also a significant source of sediment input to the Creek, as
its use as a dump and ATV traffic has created erosion at one end of the dump.
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The ATV site at the confluence of Leonard’s Creek and Abbotts Creek is thought to be a significant source
stormwater runoff, which carries debris, trash, and oils with it into the Creek. The property has no riparian
buffer. This parcel has a NPDES Phase II stormwater permit to regulate the runoff from the property, but it
is clear that the permit has not historically been enforced regularly by the Winston-Salem Regional DENR
office. DWQ claims that an earthen berm along the riparian corridor protects the Creek from sediments
and pollutants at the site. There are no other BMPs or sediment or stormwater management strategy for
the site, and the riparian buffers were only reestablished a couple of years ago. The ability of one BMP
that does not treat nutrients, sediment, or oils and greases to protect Abbotts Creek from the intensive uses
at this site – which can sometimes be as many as seven hundred people at one time – is dubious. However,
NC DWQ claims that the site is performing adequately and no stream degradation is occurring, despite no
inspections immediately following intensive ATV use and/or rainfall. They have not been interested in
revising or revoking the permit, even to install water quality monitoring stations at this location. They have
been contacted immediately by local government staff and the public, but have failed to respond
promptly.
If NC DENR and its DWQ is sincere about
addressing aquatic habitat and turbidity
conditions in Abbotts Creek and High Rock Lake, it
must comprehensively restore this site such that it is
no longer a point source of pollution or prohibit
ATV use of the property through regular and strict
enforcement through fines and cooperation with
the Davidson County sheriff’s office. As DWQ
awarded the stormwater permit for this site, and
is the stormwater permitting agency for Davidson
County, it is the responsible entity for addressing
this problem.
Figure 44: Abbotts Creek ATV Site, Subwatershed 3

There are five schools in the lower Abbotts Creek watershed. All public schools in the watershed are
currently under a Special Order of Consent (SOC) with NC DWQ in response to evidence that their on-site
waste treatment systems are failing (Davidson County 2009b). All schools must take immediate steps
toward improving and repairing these failing systems. The benefits of eliminating these point sources of
nutrient and fecal coliform bacteria inputs will be enormous, both for the Creek and for High Rock Lake.
Only two schools have outstanding issues that must be addressed to bring their systems into compliance,
and all Davidson County schools in compliance with their wastewater requirements. More steps to address
sediment and nutrient sources of pollution, such as all-terrain vehicle fields and old municipal dumps, will be
supported and explored in greater detail in the Lower Abbotts Creek Watershed Restoration Plan.
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Section 6: Watershed Summary
Based upon initial assessments, degraded water quality conditions in the Lower Abbotts Creek watershed
appear to be largely due to poor quality waters from its only significant tributary Rich Fork Creek, and its
severely degraded tributary Hamby Creek; to a lack of enforcement capacity in both the City of
Lexington and Davidson County to address illicit discharges, soil and erosion control inspections, stormwater
inspections, and exclude livestock from streams; to a history of sprawling development patterns long the
interstates and around the City of Lexington; and to stormwater impacts from the City of Lexington, though
these are much less severe than originally feared.
The Lower Abbotts Creek water quality parameters indicate that the Creek is receiving significant nutrient
loads from Hamby and Rich Fork Creeks, as well as its rural headwater tributaries Leonard’s Creek and its
rural tributary to the Abbotts Creek Arm, Buddle Branch; significant sediment loads from Rich Fork and
Hamby Creeks and the City of Lexington, and is most degraded for aquatic and benthic habitat in
Subwatersheds 3 and 4 due to stormwater impacts. There are both legacy and current impacts to water
quality conditions in this watershed that must be addressed, and investments in ecological restoration and
improved stormwater infrastructure must be made simultaneously with sustainable policy revisions and
amendments to empower local governments to protect the waters of the people, especially the
economically-valuable recreation waters of High Rock Lake.
The Lower Abbotts Creek watershed was, generally, in encouraging shape. While there are rural and
urban non-point sources to contend with and focus upon for restoration work, these causes of pollution
appear to be less significant than originally thought, and the solutions feasible, if expensive. The primary
source of pollution to Lower Abbotts Creek appears to be Rich Fork Creek. In the Lower Abbotts Creek
watershed, there is a clear need to strengthen support for existing programs that address non-point
sources pollution in the watershed, and to begin more aggressively addressing stormwater concerns with
the City of Lexington in ways that will compliment their municipal goals and vision, particularly for
economic redevelopment of their urban core. There are many infill development and Brownfields
opportunities that could yield the implementation of exciting and cutting-edge stormwater BMPs. These
projects and programmatic recommendations will be covered in detail in the Lower Abbotts Creek
Watershed Restoration Plan.
The watershed’s narrow dimensions (only 6 miles wide and 18 miles long), funnels all pollutants into the
Creek’s main stem. Decades of uncontrolled stormwater, a lack of inspections and enforcement staffs, and
sprawling development have led to degraded local conditions that are further stressing downstream
conditions in High Rock Lake. Stormwater carries metals, fertilizers, and soils – all stressors that will need
to be better controlled if the Abbotts Creek Arm is to be restored from conditions in which pH and turbidity
are all concerns. Improved stormwater controls and landowner education will also be a direct strategy to
address the littering and trash buildup complaints residents and visitors complain of when visiting High Rock
Lake in Davidson County; addressing this issue is in the interest of the County’s tourism economy. Further
stressing the Creek are the extremely flashy stormwater inflows from Rich Fork Creek, the main tributary to
Abbotts Creek, and degraded due to stormwater from its urbanized headwaters.
The Lower Abbotts Creek Watershed Restoration Plan will identify the policy initiatives that must be
undertaken by the City of Lexington and Davidson County if Abbotts Creek is to improve. It will also have
a Project Atlas featuring dozens of water quality improvement projects that will measurably improve
conditions in Lower Abbotts Creek watershed. An Implementation Timeline will strategically couple the
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policy and project investments so that they will be most effectively acted upon in a timely manner to
improve and sustainably manage these waters and all waters downstream.
The watershed planning process must consider larger watershed concerns that will affect all stakeholders’
priorities and individual timelines. NC DWQ will be publishing the High Rock Lake TMDL assessment in
2012 that will specifically allocate nutrient load reductions for every community within the 4,000+ square
mile High Rock Lake watershed. The Abbotts Creek Arm of High Rock Lake will be modeled separately
from the Lake’s main body, and, if the water quality data is indicative, will have a very different strategy
for nutrient reduction than the rest of the Lake watershed. With the Rich Fork Creek Watershed Restoration
Plan and the Lower Abbotts Creek Watershed Restoration Plan, all communities within the Abbotts Creek
Arm of High Rock Lake will have guidance tools to address any legislated reductions in nitrogen and
phosphorous to the Lake. Mitigation of stormwater volumes is one of the most significant approaches to
achieving these reductions.
The water quality data collected for this Assessment clearly shows that investments in watershed restoration
within these 76 square miles will be futile without significant investments in the 78 square mile Rich Fork
Creek watershed. Rich Fork Creek and its Hamby Creek tributary are contributing significant loads of
nutrients and sediment to Abbotts Creek that must be reduced if water quality standards are going to be
achieved. While the data are not definitive, it also seems likely that the habitat degradations in Abbotts
Creek result partially from stormwater influxes in Rich Fork Creek. Based upon the water quality data, the
turbidity concerns in Lower Abbotts Creek are almost certainly largely the result of the astonishing levels of
erosion seen in Rich Fork Creek.
The Rich Fork Creek Watershed Assessment determined that its habitat degradations are due to stormwater
flowing from the impervious cover in the Cities of High Point and Thomasville. Past and current sewer
system infrastructure failures in both cities have been attributed with the failures to achieve fecal coliform
bacteria standards; High Point has invested about $30 million to address these concerns through a full
sewer system expansion and upgrade. The dissolved oxygen concerns were largely attributed to the flat
nature of the watershed, extremely flashy hydrology (and thereby low non-stormwater flows), and sand
mining. Sand mining was identified by TetraTech as the significant source of impairment immediately
downstream of the municipal Westside WWTP (TetraTech 2010). The needs to invest in the policy and
project recommendations detailed in the Rich Fork Creek Watershed Restoration Plan will be expanded
upon in the Lower Abbotts Creek Watershed Restoration Plan.
Lower Abbotts Creek has a history of intensive use in the City of Lexington, which used its waters for
furniture production, and by Davidson County to support its agriculture. These impacts – in conjunction with
more intensive industrial uses of Rich Fork Creek by Thomasville and High Point – have created conditions
that have degraded biological habitat in and around the City of Lexington; muddied the waters with
sediment; and raised the pH close to High Rock Lake due to high nutrient loadings from municipal and
rural, agricultural sources in the watershed headwaters. These impacts will all be addressed in the Lower
Abbotts Creek Restoration Plan. The partnership throughout the assessment process has been impressive,
and holds great promise for investment in the Restoration Plan and non-point source pollution mitigation in
the larger High Rock Lake watershed. Lower Abbotts Creek can once again be an economic asset to local
communities, providing them with a natural resource that enhances local lifestyles, attracts visitors, and
provides local ecology with a sustainable environment that permits them to recover and thrive.
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