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Executive Summary

The Gills Creek Watershed Association (GCWA) has, as part of a comprehensive commitment to the
environment and community, established a goal and vision for the health and well being of the watershed
and its citizens, as follows:

In 2017 the Gills Creek Watershed is a national model for watershed management and planning.
Citizens are enjoying the bike and walking trails throughout the watershed and it serves as the
basis for an environmental education curriculum for Richland County Schools. All new
development is carefully studied for its impact on the watershed and many of the mistakes of the
past have been corrected. The stream corridors have received special attention, accommodate
diverse wildlife and natural flows and capacities have been restored. Water quality is much
improved and best management practices are working. An example is that there has been no net
loss of pervious surfaces, in fact, there has been a measurable reduction in impervious surfaces
in the past 3 years. Current codes reflect strong support from the public and encourage “green”
development. The watershed is litter free and sedimentation in the lakes has been drastically
reduced. A task force composed of governmental representatives and citizens is a model for a
coordinated approach to planning, regulation and development in an environmentally sensitive
area.

The Gills Creek Watershed Management Plan has been developed as a cooperative effort between the
GCWA, Richland County, the City of Columbia, The University of South Carolina, SC Department of
Health and Environmental Control (SCDHEC), Tetra Tech and BP Barber in order to provide a
comprehensive framework for the achievement of the stated goals of the community. The report provided
herein addresses current watershed conditions, including pollutant sources and types, development
conditions, environmental conditions such as stream and buffer quality, and flooding concerns. These
data were compiled through collection and analysis of existing watershed information and input from
coordinating public and private entities. The information was then evaluated through a matrix analysis to
determine the critical areas of concern within the watershed. These critical areas were deemed the most
impaired, and as such, restoration within or upstream of these areas would provide the most cost-effective
overall environmental benefit to the watershed. Further, the report presents an overall management plan
and strategy for the watershed based on the critical area matrix. This plan has been provided based on
current watershed conditions. Thusly, as implementation of the plan continues, and development within
the watershed grows, this plan should be revisited and updated periodically to ensure that the plan still
meets the overall goal and vision of the GCWA and its partners. The plan has been divided into eight (8)
primary sections describing existing conditions, implementation and management scenarios, as detailed
below.

Section 1 of the plan presents the overall purpose and organizational framework of the watershed
management plan. A planning committee, formed by GCWA, will provide oversight of the overall plan.
This committee will direct planning operations and public education and outreach efforts within the
watershed. The overall implementation of the individual BMPs and restoration and preservation areas is
described further in Section 8. Section 1 also identifies the primary stakeholders involved with the plan.
This section, including the organizational chart, should be revised on an annual basis in case additional
agencies become more actively involved in the management of the project. If non-profit organizations are
recruited to play a larger roll in the implementation of the plan, it may be necessary to include them in the
overall management structure.

Overall baseline data are presented in Section 2 of the plan. This includes discussions of the size, surface
and groundwater water resources, and demographics within the watershed. This information is utilized as
a foundation for identifying the areas of high existing and future population density and projected growth.
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The demographic information provided herein is a key component to locating existing and future sources
of water quality problems. Information on natural resources provides a foundation for understanding the
ecological processes within the watershed and for identifying important resources for protection. Unique
characteristics of the watershed include its seven endangered species and over 100 lakes and ponds.

Water quality standards, impairments, and available data are identified in Section 3 of the plan. This
includes 303(d) listed waterbodies, existing and potential use designations for waterbodies within the
watershed, and available data from USGS, state and local governments, and stakeholders. Impaired uses
include recreation, aquatic life, and fish consumption, and these uses are impaired by bacteria, low
dissolved oxygen, and elevated mercury concentrations within the watershed. This section also describes
the sources of stakeholder data utilized
in the assessment portion of the
management plan. Stakeholder input
was collected through a preliminary
public meeting as well as a survey; the
information collected included
locations within the watershed, termed
“hot spots,” where severe
sedimentation, trash build-up, and other
problems have been observed. The
photograph to the right, showing
sedimentation in Lake Katherine, is an
example of a hot spot identified by
stakeholders (photo courtesy of Elliott
Powell, GCWA). Public comments on
the plan were received during a public
meeting and two week comment period.

Section 4 identifies the potential pollution sources associated with the impairments and other problem
areas identified in Section 3. While not all pollution sources identified in this section are actively
contributing to the degradation of the Gills Creek watershed, the potential exists for these sources to
become influential as development and demographic shifts occur. The primary pollution sources
associated with watershed degradation in this plan are identified as urban/suburban runoff, streambank
erosion, waterfowl, NPDES point sources, atmospheric deposition of Mercury, sanitary sewer overflows
(SSOs), and a combination of industrial sources (hazardous materials facilities, brownfields, underground
storage tanks, landfills, etc.).

A two-tiered approach to assessment of watershed concerns was developed and is described in Section 5.
Tier I concerns include an overall assessment of watershed function. A review of stakeholder input,
available data, and other information on the watershed was conducted and the following major watershed
concerns were identified:

o Flooding: Flooding hazards exist that endanger human life and have caused or may cause
property damage in the future.

e Sedimentation: Streams, lakes, and other waterbodies have and continue to receive excessive
sediment loads during storm events, which reduce the aesthetic and recreational value of these
water bodies and impact fish and other aquatic life.

e Trash: Streams and other waterbodies contain excessive amounts of trash which reduce the
aesthetic and recreational value of the watershed, endanger wildlife, and threaten to clog
infrastructure.
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e Water Quality and Aquatic Ecosystems: Water quality degradation in streams and other
waterbodies has impaired designated uses and threatens human health as well as aquatic life.

o Wildlife: Wildlife habitat has significantly declined, and some remaining wildlife habitat is
currently unprotected.

A Tier I critical area matrix was developed to identify which subwatersheds within Gills Creek were most
adversely affected by the above concerns. Once these subwatersheds were identified, a Tier II matrix was
evaluated which identified the most applicable management strategies to be implemented in each
subwatershed. The following management strategies were considered:

o Stormwater BMP Retrofits — Best Management Practices (BMPs), either structural or non-
structural, that are implemented within existing development to reduce impacts from stormwater
runoff.

e Stream and Riparian Buffer Restoration — Revegetation and/or restructuring of a stream channel,
banks, and/or floodplain area to reduce high flows, downstream flooding, and erosion and to
restore the biological and water quality functions of a stream.

e Preservation — Acquisition and permanent protection of undisturbed natural areas to protect
wildlife habitat and downstream water quality.

e New Development Policies — Requirements or other policies to encourage control and treatment
of stormwater runoff from new development to protect watershed functions, including water
quality and aquatic habitat.

e Other Policies and Outreach — Programs implemented to educate watershed citizens and promote
watershed protection efforts.

This section of the plan provides the most detailed analytical analysis of the watershed. As such, these
matrices should be reevaluated regularly to determine their applicability based on newly collected data or
visual information.

Section 6 reiterates the overall goals of the GCWA and Richland County as part of the overall watershed
management plan. It defines the primary concerns of the citizenry and the long-term goals of the
management plan. This is a critical component in the implementation of any management plan. While
this plan does not provide the means to address and restore every water quality issue within the Gills
Creek watershed, it serves as a guide to be used as a tool for implementation and achievement to the
maximum extent practicable of the GCWA goals and objectives.

Based on the Tier II scoring and identification of subwatershed concerns, a two-scenario implementation
approach is developed and described in Section 7. The two scenarios differ in the type of management
and the area of water quality treatment. As a corollary to the difference in the scenario, the section also
provides rough cost estimates for each scenario. While both scenarios provide water quality treatment
and watershed restoration suitable for achieving the GCWA goals, it should be understood that Scenario 1
is the optimum treatment option for the watershed. This scenario recommends the following:

e  BMP retrofits: 1270 acres of drainage area to be treated, estimated to cost between $26.4 million
and $51.4 million.

e Trash management: 1330 acres of drainage area and one in-stream trash boom, estimated to cost
between $0.4 and $0.6 million.

e Stream restoration: 25,000 feet, estimated to cost between $6.4 and $7.9 million.
e Riparian buffer restoration: 210 acres, estimated to cost between $2.7 and $4 million.

e Preservation: 4800 acres, estimated to cost between $30 and $104 million.
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Scenario 2  includes  similar = management
recommendations within smaller areas and at a
reduced cost. New development policies (including
the use of innovative design techniques) and public
outreach and education are also recommended for
both scenarios. A “green street” is shown in the
photograph to the right, an example of BMP
techniques recommended as part of the management
scenarios.

While specific project sites are not identified in this
report, locations and target areas are recommended
within each subwatershed where projects should be
focused, during implementation, in order to address watershed concerns. Targets have been identified
based on treatment drainage area. These criteria should be followed during the site identification and
construction portion of the implementation. Treatment effectiveness and pollutant removal efficiency are
more critical in the overall restoration of the watershed as opposed to the overall number of BMPs
implemented. Thus, the cost estimates may vary as new technology develops and site-specific BMPs are
identified. This section provides a suite of BMP retrofit options and details the general stream restoration
and preservation approach. Field data will need to be collected during implementation to further define
site-specific restoration needs.

The total estimated costs for plan implementation are $68 to $169 million for Scenario 1 and $27 to $48
million for Scenario 2. To achieve implementation, this plan recommends a three-phase approach in
which the following would occur:

e Phase I: Begin to implement Scenario 2 with small, neighborhood BMP retrofit projects
(bioretention, rain barrels/cisterns, etc.) and riparian buffer restoration or preservation. Provide
outreach, education, assistance to public on reducing watershed impacts. Conduct septic system
inventory. Estimated cost: $1 million for Scenario 2; $155,000 per year for outreach; $10,000 to
$100,000 for a septic system inventory.

e Phase II: Complete implementation of Scenario 2 when larger funding sources are available.
Continue public outreach, education, and assistance efforts. Estimated cost: $26 to $47 million
for Scenario 2 and $155,000 per year for outreach.

e Phase III: Implement the remaining management proposed in Scenario 2 that is not proposed in
Scenario 1. Continue public outreach, education, and assistance efforts. $41 to $121 million for
Scenarios 1 and 2; $155,000 per year for outreach.

The implementation of the watershed management plan is detailed in Section 8. This includes the
management strategy for the implementation of the plan, acquisition and identification of funding
sources, and a timeline for implementation. While this timeline is not identified as permanent and can
shift based on property acquisition issues and economic factors, it provides a guideline of measureable
goals to achieve watershed improvement that supports the GCWA mission. This section also outlines the
necessary steps required for identification, data collection, design and installation of the BMPs, stream
restoration and preservation areas discussed in this report. As part of any plan implementation, the most
important component is effective and identifiable results. A monitoring program is outlined in this
section to provide tangible results to the GCWA, Richland County, the City of Columbia and SCDHEC.
This monitoring is crucial in identification of successful restoration activities and serves as a basis of
justification for future implementation.

The Gills Creek Watershed Management Plan recommends the strategies critical to restoring watershed
functions, addressing impairments, and protecting the natural resources of the Gills Creek watershed. The
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recommendations were developed through an evaluation of both existing data and stakeholder input and,
therefore, provide a publically supported watershed management plan with a scientific foundation. The
implementation of this plan will require coordinated efforts among GCWA, Richland County, City of
Columbia, and other local governments and partners. Through careful attention to implementation
recommendations herein as well as changing watershed conditions, the partners have an opportunity to
begin a watershed management program that can ultimately succeed at restoring and protecting watershed
functions.

8.
Photo of Forest Lake courtesy of Elliott Powell, GCWA
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1.0 Introduction

1.1. DOCUMENT OVERVIEW

This watershed management plan describes existing conditions in the Gills Creek watershed, establishes
critical areas for restoration and preservation, and defines management strategies and an implementation
program to meet goals set by Richland County and the Gills Creek Watershed Association (GCWA).
Various watershed and planning studies and data collection efforts have been completed in the watershed
by a number of agencies including the US Geological Survey (USGS), US Army Corps of Engineers
(USACE), SC Department of Health and Environmental Control (SCDHEC), Academic Institutions, the
City of Columbia, and Richland County. Existing data, information, and reports were used to prepare this
watershed management plan.

Each section of this document is designed to provide a clear picture of the steps taken to establish an
endpoint for the Gills Creek watershed to be a national example for restoration and preservation. Section
2 of this report describes existing conditions in the watershed. Section 3 describes data collected to
quantify ecosystem conditions, including water quality, water quantity, and biological data. Section 4
presents a pollutant source assessment which identifies stressors in the watershed. Section 5 presents the
link between data collected in the watershed and sources of pollutants, as described in other sections,
through the identification of critical areas. Section 6 defines the goals and objectives that will be met
through implementation of this watershed management plan. Sections 7 and 8 define management
strategies and an implementation program, respectively, to meet the goals and objectives of this watershed
management plan.

1.2.  WATERSHED MANAGEMENT PLAN PURPOSE AND PROCESS USED

1.2.1. Watershed Management Team

This watershed management plan is truly a collaborative effort. Richland County and the GCWA have
established relationships with various federal, state, and local agencies, private entities, and watershed
residents.  This effort was accomplished with the participation from members of the GCWA.
Contributors include the following:

e US Department of Agriculture — Natural Resources Conservation Service
e US Environmental Protection Agency

e SC Department of Health and Environmental Control

e SC Department of Natural Resources

e City of Columbia

e Yancey Environmental Solutions

Figure 1-1 provides an organizational chart for the major management efforts in the Gills Creek
watershed.
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Executive Planning Committee

Richland County

Gills Creek Watershed Association
Technical Committee

Management
Richland County

Implementation

Instream Monitoring Stream Restoration BMP Retrofits
City of Columbia City of Columbia City of Columbia
Richland County Richland County Richland County

Homeowners/Lake
SCDHEC Associations

Figure 1-1. Organizational Chart

1.2.2.  Public Participation

Public participation was critical in developing goals, objectives, and management strategies for
implementation of this watershed management plan. Ultimately, the quality of implementation will
depend on the involvement of residents in the Gills Creek watershed. In December 2007, the GCWA
held a public meeting where stakeholders defined “hot spots™ in the watershed where trash, flooding,
sedimentation, and other activities have been seen. In October 2008, a survey was also conducted of
residents by the GCWA’s outreach committee to determine critical areas in the watershed. Finally, a
stakeholder meeting will be held to present the final watershed management plan. These efforts are
described in more detail in Section 3.3.

The final stakeholder meeting was held on Thursday, April 30, 2009 as an opportunity for the public to
provide comments on the completed WMP. Implementation will require involvement from residents and
municipalities in the watershed. This public meeting offered an opportunity for stakeholders to voice
their suggestions and concerns regarding management strategies used to implement this watershed
management plan. A two-week comment period was provided following the meeting. Appendix E lists
the comments received. The public comments focused on site-specific concerns within the watershed.
The locations noted in these comments should be evaluated for potential project opportunities during
implementation.
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2.0 Watershed Description

2.1. WATERSHED BOUNDARY

The Gills Creek watershed includes seven 14-digit Hydrologic Unit Codes (HUCs) within one 11-digit
HUC (03150110-030) and is located in Richland County, South Carolina. The watershed consists
primarily of Gills Creek and its tributaries and waterbodies — Jackson Creek, Bynum Creek, Rose Creek,
Mack Creek, Wildcat Creek, Carys Lake, and Spring Lake — which encompass over 70 miles of streams.
The Gills Creek watershed covers 74.5 square miles (47,681 acres) including parts of Columbia, Forest
Acres, and Fort Jackson, a U.S. Army basic combat training center. Originating near Sesquicentennial
State Park, Gills Creek flows through the northeastern section of the City of Colombia and eventually
drains into the Congaree River. The Congaree River is formed by the confluence of the Saluda and Broad
Rivers within the City of Columbia between Richland, Calhoun, and Lexington Counties and flows into
the Santee River, which ultimately discharges into the Atlantic Ocean.

2.2. HYDROLOGY

2.2.1. Surface Water Resources

The Gills Creek watershed contains over 70 miles of streams, beginning above Sesquicentennial State
Park and eventually flowing into the Congaree River below Columbia. Table 2-1 displays streams within
the Gills Creek watershed, providing the name and type of each waterbody and the respective stream
lengths in miles. Figure 2-1 and Figure 2-2 provide the location of streams and impoundments,
respectively.

Table 2-1. Hydrology of the Gills Creek Watershed

Waterbody I(_I\slﬂgts?
Alligator Lake 0.26
Bells Pond 0.15
Boyden Arbor Pond 0.57
Bruners Pond 0.24
Bynum Creek 0.76
Carys Lakes 0.95
Clark Pond 0.13
Drexel Lake 0.16
Eightmile Branch 0.78
Forest Lake 1.07
Gills Creek 4.56
Hughes Pond 0.35
Jackson Creek 0.78
Lake In The Woods 0.03
Lake Katherine 1.06
Lightwood Knot Branch 0.77
Little Jackson Creek 0.70
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Waterbody I(_I\?Iﬂgts?
Lower Legion Lake 0.15
Mack Creek 0.60
Old Barstow Pond 0.09
Orphanage Branch 0.32
Pen Branch 0.76
Rockyford Lake 0.83
Rose Creek 0.80
Rowell Creek 0.59
Semmes Lake 0.34
Spring Lake 0.41
Upper Legion Lake 0.22
Wildcat Creek 0.99
Windsor Lake 1.33

There are over 100 impoundments within the watershed. The largest impoundments in the watershed are
Windsor Lake, Rockyford Lake, Spring Lake, Forest Lake, Lake Katherine, Cary Lake, and Springwood
Lake. Natural springs in the watershed were built up as local resorts in the 1800s. Today, the majority of
large impoundments in the watershed are managed by home and lake owners associations. The
recreational enjoyment and aesthetic value of water resources (including wetlands, lakes, and ponds) have
brought a number of residents to the area.

2.2.2. Groundwater Resources

The Gills Creek watershed is within the Southeastern Coastal Plain aquifer system. Rocks within the
Gills Creek watershed are composed of semiconsolidated sand aquifers which consist of semiconsolidated
sand interbedded with silt, clay, and minor carbonate rocks. Semiconsolidated sand aquifers have a
moderate to high hydraulic conductivity and porosity is intergranular. The varied depositional
environments of these sediments have caused complex interbedding of fine and coarse grained materials.

Richland County Public Health Department is not aware of any residents that are using drinking water
wells within the watershed (Robert Deyo, Richland County Public Health Department, personal
communication to H. Fisher, November 2008). All jurisdictions in the watershed are using municipal
drinking water systems.

2.2.3. Flood Plains

The hydrology of Gills Creek is influenced by the Congaree River floodplain, which intersects with the
watershed. During large storm events, the lower portion of the watershed nearest the Congaree River is
likely to receive some floodwaters from the river. The lower watershed in general is characterized by flat
land and nearly all of the watershed drainage area south of State Highway 48 (Bluff Road) is within the
100-year floodplain. The floodplain narrows above State Highway 48 and, in the central and upper
portions of the watershed, the widest floodplain areas coincide with the watershed’s largest
impoundments.
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Figure 2-1. Gills Creek Watershed Streams and Tributaries
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Figure 2-2. Gills Creek Watershed Impoundments and Other Waterbodies
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2.3. CLIMATE/PRECIPITATION

Climate in the Richland County area is characterized by generally mild winters with an average
temperature of 48 degrees Fahrenheit (°F) and warm summers with an average temperature around 80 °F.
The lowest recorded temperature in Richland County was -5 °F in January 1994 and the highest recorded
temperature was 109 °F in June 1998. The highest daily rainfall was 7.3 inches on July 9, 1959, the
wettest year recorded for Richland County. Annual average rainfall is approximately 47.7 inches with the
majority of rainfall events occurring during the warmer months of April extending through September.
Richland County can expect approximately 74 rain events per year with 15 events being one inch of rain
or more. Highest average rainfall usually occurs during the month of August. Table 2-2 displays average
total monthly rainfall data from January 1952 to December 2006 (DHEC, 1997).

Table 2-2. Average Total Monthly Rainfall Data (inches) from
January 1972-December 2006 (Clemson, 2008)

Total
Month (inches)
January 4.1
February 3.6
March 4.4
April 2.8
May 3.2
June 4.3
July 4.9
August 4.6
September 4.0
October 2.9
November 29
December 3.3

2.4. TOPOGRAPHY/ELEVATION

Topography of the Gills Creek watershed can be easily defined by the two ecoregions located within the
watershed, the Southern Piedmont, and the Coastal Plain. The Southern Piedmont is characterized by
irregular plains and open hills with occasional tablelands. Elevations in the Southern Piedmont Ecoregion
within the Gills Creek watershed can range from 65 to 600 feet. The Coastal Plain, which covers the
southern most portion of the Gills Creek watershed, is characterized by low rolling hills, swamps, and
marshes. The Coastal Plain, the largest Ecoregion in the state, is divided into the Upper Coastal Plain and
the Lower Plain. The Upper Coastal Plain is then divided into the Aiken Plateau, the Richland Red Hills,
and the High Hills of Santee. The Gills Creek watershed is within the Richland Red Hills division
(DHEC, 1997). Table 2-3 shows elevation ranges at the HUC 14 Level.
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Table 2-3. Elevation Ranges at the HUC 14 Levels for the Gills Creek Watershed

Elevation Range
HUC 14 Watershed (feet) Ecoregion
03050110030010 Jackson Creek 180-600 Southern Piedmont
03050110030020 Little Jackson Creek 180-400 Southern Piedmont
03050110030030 Gills Creek-Bynum Creek 180-600 Southern Piedmont
03050110030040 Forest-Katherine Lakes 65-400 Southern Piedmont
03050110030050 East Columbia 65-325 Coastal Plain
03050110030060 Gills Creek 65-325 Coastal Plain
03050110030070 Wildcat Creek 65-325 Southern Piedmont

2.5. GEOLOGY AND SOILS

25.1. Geology

The near-surface geology of the Gills Creek watershed can be divided into four general lithologies:
kaolinitic sands and clays of the Upper Cretaceous age Tuscaloosa Formation, laminated sands and red
clays of the Tertiary age, clean sand dune deposits of the Post-Eocene age, and alluvial sand and gravel
deposits of the Pleistocene and Holocene ages. The hilly terrain of the uplands is composed of the first
three of these lithologies where they may be readily observed in road cuts, mines, ditches, and stream
banks. The fourth lithology occurs as terrace and floodplain deposits along stream valleys, especially
downstream of US-48 where Gills Creek crosses the Congaree River valley. Mineral resources utilized
from these formations and deposits within and near the Gills Creek watershed include kaolin and sand for
use in brick making, foundry work, and glass making (Johnson, 1961).

25.2.  Soils

Soil types within or near the Gills Creek watershed in Richland County vary upon the location within the
watershed. In the northeastern section of the watershed, the predominant soil types are Lakeland Soils
which are gently sloping to steep soils and are found within the Southern Piedmont Ecoregion. Lakeland
soils are excessively drained soils that are sandy throughout. Soils in the center portion of the watershed
are predominately Pelion-Johnston-Vaucluse soils. These soils are also gently sloping to steep soils
found within the Southern Piedmont Ecoregion and can be moderately well drained soils that have a
sandy surface layer and a loamy subsoil, very poorly drained soils that are loamy throughout, and/or well
drained soils that have a sandy surface layer and a fragipan in the loamy subsoil. In the southernmost part
of the Gills Creek watershed, soils are nearly level to sloping soils found within the floodplains in the
Coastal Plain Ecoregion. The three soil types in this area are Orangeburg-Norfolk-Marlboro, Persanti-
Cantey-Goldsboro, and Congaree-Tawcaw-Chastain.  Orangeburg-Norfolk-Marlboro soils are well
drained soils that have a sandy or loamy surface layer and can have a loamy or clayey subsoil. Persanti-
Cantey-Goldsboro soils are moderately well drained soils that have a loamy surface layer and a clayey or
loamy subsoil and/or poorly drained soils that have a loamy surface layer and a clayey subsoil. The
Congaree-Tawcaw-Chastain soils, which are nearly level soils on flood plains, are well drained to
moderately well drained soils that are loamy throughout. These soils can also be somewhat poorly
drained soils that have a loamy surface layer and a clayey subsoil.
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2.6. ENDANGERED OR PROTECTED SPECIES

Table 2-4 displays rare, threatened, and endangered species of the Gills Creek watershed. Of the 81 listed
species in the state of South Carolina, seven are located within the watershed boundary. The red-
cockaded woodpecker is the only known fauna, or animal, on the Federal Endangered list in the
watershed. Six of the species identified are plants. Of the plant species, two are listed as Federal
Endangered/State Endangered and four are listed as of Concern at the state level. Table 2-5 shows the
code meanings for all of the Rare, Threatened, and Endangered Species listed in Table 2-4. Figure 2-3
provides the approximate locations where these species have been observed. The locations are not
labeled due to the sensitive nature of this information.

Table 2-4. Richland County Rare, Threatened, and Endangered Species Inventory List

Legal

Scientific Name Common Name Status
Plants
Hypericum adpressum Creeping St. John's-Wort RC
Lechea torreyi Piedmont Pinweed SC
Lobeliasp 1 Lobelia SC
Lysimachia asperulifolia Rough-Leaved Loosestrife FE/SE
Sarracenia rubra Sweet Pitcher-Plant SC
Trepocarpus aethusae Aethusa-Like Trepocarpus SC
Animals
Picoides borealis Red-Cockaded Woodpecker FE/SE

Table 2-5. Legal Status Codes for Rare, Threatened, and Endangered Species

FE Federal Endangered

FT Federal Threatened

PE Proposed for Federal listing as Endangered

PT Proposed for Federal listing as Threatened

C Candidate for Federal Listing

NC Of Concern, National (unofficial--plants only)

RC Of Concern, Regional (unofficial--plants only)

SE State Endangered (official state list--animals only)
ST State Threatened (official state list--animals only)
SC Of Concern, State

SX State Extirpated
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Figure 2-3. Rare, Threatened, and Endangered Species
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2.7. CULTURAL RESOURCES

Cultural Resources include any natural or manmade sites, events, activities, or historic structures and can
have a general social significance on the community. Cultural Resources can enhance community
interaction as well as provide beneficial social outlets for the community. Richland County has a
multitude of historic structures including churches, public facilities, sites, and homes that have significant
historic value, along with 14 historic districts. Richland County recognizes 219 historic buildings,
structures, and districts as historic places, and 141 of these are on the National Register of Historic Places.
Sesquicentennial State Park, located within the Gills Creek watershed, is considered by Richland County
to be a unique natural or scenic resource. Locations of significant cultural and archeological resources,
including those eligible for the national register, have been found within Fort Jackson. Additional sites
may exist outside of Fort Jackson (Chan Funk, archeologist, personal communication to H. Fisher,
December 1, 2008).

The Gills Creek watershed’s streams and lakes influenced initial settlement in the area by providing
benefits for living such as drinking water supply, food source, transportation, and fertile flood plain soils
for agricultural use. The Congaree Native Americans inhabited a large portion of the Gills Creek
watershed. In 1740, Richard and Philip Jackson had plats recorded giving Jackson and Little Jackson
Creek their names, and in 1732, the first recorded plats were certified. Gills Creek most likely received its
name from James Gill, a settler who lived in this area sometime before the American Revolution.
Agricultural production was highly prevalent in the Gills Creek watershed, and waters from the creek
were used to power a number of mills in the area. Remnants of a cotton spinning mill at Forest Acres still
stand and portray the importance of agricultural production in this region.

Local water resources were also used for recreational purposes. There are many natural springs in the
Gills Creek watershed, and, during the 1800s, resorts near the natural springs were very popular
attractions. Camp Johnson, formerly known as Lightwood Knot Springs near Parklane Road, was once a
very popular public area which residents frequented during the summer months to enjoy the cool air near
the springs. Other recreational amenities, such as bathing and fishing, were also available to the public at
Dents Pond, now known as Forest Lake, before it was developed for residential property.

2.8. LAND USE AND LAND COVER

2.8.1. Historical Land Use

As of 1987, land use in the watershed was calculated by the South Carolina Department of Natural
Resources as 49 percent urban, 8 percent agricultural, 1 percent scrub/shrub, 36 percent forested,
3 percent wetland, 3 percent water, and less than 1 percent barren. The population in 1987 was expected
to have grown by 22 percent by 2015, and a large portion of the growth was expected to occur in the
Richland Northeast area.

2.8.2. Current Land Use

Table 2-6 shows the 2001 National Land Cover Data (NLCD) coverage in square miles and by percent for
the Gills Creek watershed. About 33 percent of the watershed is developed, and the remaining area is
largely in forest or open space. Agriculture represents a small percentage of the watershed, at about 6
percent. Land use/ land cover are considered in more detail in Sections 4.0 and 5.0.
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Table 2-6.  Gills Creek Watershed Land Use/ Land Cover (USGS 2001 NLCD)

2001 NLCD Area (mi?) Percent (%)
Open Water 1.8 2%
Open Space 12.3 17%
Development 24.7 33%
Barren 0.0 0%
Deciduous Forest 3.0 4%
Evergreen Forest 14.6 20%
Mixed Forest 1.3 2%
Shrubland 0.1 0%
Grassland 5.3 7%
Pasture and Hay 1.8 2%
Cropland 3.3 4%
Woody Wetland 6.1 8%
Emergent
Wetland 0.2 0%
Watershed Total 74.5

2.8.3. Future Land Use Considerations

New residential developments are currently being constructed in the upper portion of the watershed, and
this type of development is likely to continue in the future. The largest area of developable land exists in
the upper, northeastern portion of the watershed, which is owned by the U.S. Army’s Fort Jackson. This
land is within the City of Columbia’s jurisdiction and is zoned R-1 (Figure 2-4), which is defined as
single-family residential. However, as long as the land remains within Fort Jackson boundaries, the city
zoning will not apply. The land is expected to remain in the existing land uses in the short-term, and it is
difficult to predict what the land will be used for in the long-term (D. Allen, Fort Jackson Natural
Resources, personal communication to H. Fisher, September 2008). At build out, if all developable land
in the R-1 zoning district is converted to development (including the land within Fort Jackson),
development would increase about 40 percent in area compared to 2001, and most of this development
would occur in the undeveloped areas of Fort Jackson. This is a rough estimate of the potential increase
of future development. Additional development may occur in other smaller zoning districts and less
development may occur in the R-1 district if Fort Jackson maintains existing land uses or cluster
developments are implemented which require open space preservation.

2.9. POLITICAL BOUNDARIES/RELEVANT AUTHORITIES

29.1. Federal Lands

Fort Jackson, the largest and most active Initial Entry Training Center in the U.S. Army, is located
northeast of Columbia and east of Gills Creek. Fort Jackson trains approximately 50 percent of all U.S.
Army soldiers and 70 percent of the women entering the Army every year, approximately 50,000
individual soldiers in total per year. Fort Jackson is also home to the U.S. Army Soldier Support Institute,
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The U.S. Army Chaplains Center and School, and the Defense Academy for Credibility Assessment. Fort
Jackson contains more than 100 ranges and field training sites and 1,160 buildings. Over 3,900 active
duty soldiers and their family members live at Fort Jackson, encompassing approximately 18,000 people.

2.9.2. State Lands

Sesquicentennial State Park is located approximately 13 miles from Columbia, SC and is considered a
green space in the Columbia suburbs. The headwaters to the Gills Creek watershed start directly above
the park. Sesquicentennial State Park encompasses 2 square miles (1,419 acres) and was originally
developed by the Civilian Conservation Corps (CCC), a New Deal Program created by President Franklin
D. Roosevelt. Centennial Lake, a 30-acre lake located in the center of the park, provides access to
activities such as fishing, swimming, and boating. Other amenities at Sesquicentennial State Park include
picnic areas, camping areas, bird watching areas, biking trails, hiking trails, and nature trails. There are
seventeen camp sites that accommodate RVs up to 35 feet, 14 pull-through sites, and 4 primitive camp
sites. The park also contains a two-story log house dating back to the mid 1700s which is believed to be
the oldest building standing in Richland County. The house was relocated to Sesquicentennial State Park
in 1969 (DHEC, 1997).

2.9.3. Local Lands

The Gills Creek watershed is located entirely within Richland County. Columbia, South Carolina is the
largest city in Richland County in the watershed, and Forest Acres is the second largest city located
within the watershed, north of Columbia. Arcadia, the smallest city in the Gills Creek watershed, is
located north of Forest Acres (Figure 2-5).
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Figure 2-4. City of Columbia Zoning
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Figure 2-5. Political Boundaries
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2.10. DEMOGRAPHIC CHARACTERISTICS

2.10.1. Population

Table 2-7 shows population data for 2000 and 2006 in Richland County and county land area provided by
the U.S. Census Bureau. Between 2000 and 2006, it is estimated that the population of Richland County
increased 8.6 percent. Columbia, Richland County’s largest city and the County seat, experienced a
1 percent increase in population from April 2000 to July 2003. Table 2-8 shows population data for 2000
and 2003 in the city of Columbia. In 2000, individuals over the age of 25 who have received a high
school diploma made up 85 percent of the population of Richland County and 33 percent of individuals in
Richland County had received a Bachelor’s degree or higher. In 2006, there were 149,833 housing units
in Richland County. In 2000, the home ownership rate was 61 percent, and the median value of owner-
occupied housing units was $98,700. Based on census tract GIS data, the estimated population of the
Gills Creek watershed is 90,000 people, with an average density of 2 people per acre.

Table 2-7. Population Census Data for Richland County
(US Census Bureau, 2006)

Richland County
Population, 2000 320,677
Population, 2006* 348,226
% Change (2000-2006) 8.6%
Land Area 2000 (square miles) 756.41
Population Density 2000 (persons/square mile) 424.2

*2006 population is estimated. Population listed above is for all of Richland County.

Table 2-8. Population Census Data for the City of Columbia, South Carolina
(US Census Bureau, 2006)

Columbia, South Carolina
Population, 2000 116,278
Population, 2003* 117,357
% Change (2000-2003) 1.0%
Land Area 2000 (square miles) 125
Population Density 2000 (persons/square mile) 928.6

*2003 population is estimated.
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3.0 Watershed Conditions

3.1. WATER QUALITY STANDARDS

3.1.1. Water-use Classification and Designated Uses

State water quality standards are determined based on the water-use classification for each waterbody.
Water-use classifications are based on the desired uses of a waterbody and not necessarily the actual
water quality. Classifications are used to determine NPDES permit limits. This also means that
waterbodies can be reclassified if the desired or existing use justifies reclassification. The tributaries and
lakes in the Gills Creek watershed are Class FW or freshwater.

Class FW are freshwaters that are suitable for primary and secondary contact recreation and as
a source for drinking water supply, after conventional treatment, in accordance with the
requirements of the Department. These waters are suitable for fishing, and the survival and
propagation of a balanced indigenous aquatic community of fauna and flora. This class is also
suitable for industrial and agricultural uses. (DHEC, 2008a)

In addition to water-use classifications, the state has four “use support” designations.

1. Aquatic Life Use Support — based on the composition and functional integrity of the biological
community.

2. Recreational Use Support — the degree to which a waterbody meets fecal coliform bacteria water
quality standards. Waters that have fecal coliform excursions in greater than 25 percent of
samples are considered nonsupporting of recreational uses.

3. Fish Consumption Use Support — a risk based approach is used to evaluate fish tissue data and to
issue consumption advisories.

4. Drinking Water Use Support — nonattainment occurs when the median concentration (based on a
minimum of three samples) for any pollutant exceeds the appropriate drinking water Maximum
Contaminant Level (MCL).

Waterbodies that do not meet these designated uses are impaired and identified by the state in accordance
with the Federal Clean Water Act Section 303(d), known as the “303(d) list.” The state uses the 303(d)
list to target waterbodies that need to be restored to meet water quality standards. Generally, the total
maximum daily load (TMDL) is developed for waters identified on the 303(d) list. A TMDL is used to
determine the amount of pollutants a waterbody can assimilate and still meet water quality standards. A
TMDL must include both point and non-point sources of pollution and some margin of safety.

Waterbodies in the Gills Creek watershed identified on SCDHEC’s 2006 303(d) list are shown in Figure
3-1, and listed in Table 3-1. Table 3-1 also presents the designated use that was not supported through
surface water quality samples collected in the waterbody.
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Figure 3-1. 303(d) Listed Streams
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Table 3-1.  303(d) Listed Waterbodies
Station Description of Use Cause
Station
C-001 Gills Creek at US 76 Recreation Fecal Coliform
C-017 Gills Creek at SC 48 Aquatic Life / Dissolved Oxygen/
Recreation Fecal Coliform
C-046 Sesquicentennial Fish Consumption Mercury
Park Pond
C-048 Windsor Lake Aquatic Life Dissolved Oxygen
Spillway on Windsor
Lake Blvd.
C-068 Forest Lake at Dam Fish Consumption Mercury
at Fort Jackson
Water Intake

3.1.2. Numeric and Narrative Criteria

Water quality standards for waters classified as freshwater are listed in Table 3-2.

Table 3-2.
(DHEC, 2008a)

Freshwater Water Quality Standards in the State of South Carolina

Parameter

Standard

Garbage, cinders, ashes, oils, sludge, or other
refuse

None allowed

Treated wastes, toxic wastes, deleterious
substances, colored or other wastes except
those given in (a) above

None alone or in combination with other
substances or wastes in sufficient amounts to
make the waters unsafe or unsuitable for primary
contact recreation or to impair the waters for any
other best usage as determined for the specific
waters which are assigned to this class.

Toxic pollutants

Varied as described in SC Reg 61 — 68.

Dissolved Oxygen

Daily average not less than 5.0 mg/l with a low of
4.0 mgl/l

Fecal coliform

Not to exceed a geometric mean of 200/100 ml,
based on five consecutive samples during any 30
day period; nor shall more than 10% of the total
samples during any 30 day period exceed 400/100
ml.

pH

Between 6.0 and 8.5.
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Parameter Standard

Temperature
Free flowing waters shall not increase by 5 deg F

above natural temperature conditions and shall not
exceed a maximum of 90 deg F as the result of a
discharge of heated liquids unless a site specific
standard has been approved. These standards
also apply to weekly average temperatures in
lakes.

Turbidity * Not to exceed 50 NTUs, provided existing uses are
maintained

*Turbidity, Lakes only Not to exceed 25 NTUs, provided existing uses are
maintained

3.1.3. Antidegradation Rules

The SC Regulation 61 — 68, Water Classifications and Standards, details the State’s antidegradation
rules. Antidegradation rules provide a minimum loss of protection to all waters of the State and include
conditions when water quality degradation is allowed. The State’s antidegradation rules require existing
uses be maintained and water quality be protected regardless of the waters classification. Conditions
where water quality degradation is allowed that apply to the Gills Creek watershed include:

e Existing uses and water quality necessary to protect uses may be affected by instream
modifications as long as the stream flows protect classified and existing uses and water quality
supporting these classified uses is consistent with riparian rights to reasonable use of water.

o  Water quality standards can be lowered if it benefits the people and economy of an area where
water quality would remain adequate to fully protect existing and classified uses.

e Natural conditions cause a depression of dissolved oxygen (DO). (DHEC, 2008a).

3.2. AVAILABLE MONITORING/RESOURCE DATA

3.2.1. Water Quality Data

Several agencies monitor water quality in the Gills Creek watershed: SCDHEC, the U.S. Geological
Survey (USGS), Richland County, and the City of Columbia. The SCDHEC monitors water quality to
determine if waterbodies meet designated use standards. As previously described, waterbodies that do not
meet water quality standards for their designated use are said to have impaired uses and listed on the
state’s 303(d) list of impaired waterbodies. The Gills Creek watershed was included in a national water
quality monitoring effort by the USGS, National Assessment of Water Quality Assessment (NAWQA).
The NAWQA monitoring program was designed to update Congress on the quality of US waters.
Finally, both Richland County and the City of Columbia collect water quality for local management
decisions and for compliance with their Municipal Separate Storm Sewer Systems (MS4) permits.

The following sections will describe data provided by each of these agencies.

SCDHEC has five water quality monitoring stations and one biological monitoring station in the Gills
Creek watershed. SCDHEC originally began monitoring water quality in the watershed in the late 1960s.
At that time, samples were collected nearly monthly at three stations for a ten year period. Data
collection began again in 1999.
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USGS collects water quality data at state highway SC 760, USGS 02169570. They have been collecting
streamflows at this location for more than 40 years, as described in Section 4.2.2. Water quality
monitoring has occurred intermittently since the station was installed. In the late 1990s, Gills Creek was
sampled as part of a larger study, NAWQA, to investigate the quality of water in the entire country.
Several site specific studies were written from this monitoring effort (Maluk, 1999).

Richland County has collected continuous data at locations throughout the County to meet the needs of
their stormwater monitoring program. Water quality sampling of Gills Creek has occurred on an annual
basis at three locations in 2007 and 2008. Sample analyses included BOD, dissolved oxygen, nutrients,
metals, alkalinity, fecal coliform, suspended solids, and chlorophyll a.

City of Columbia conducted stormwater monitoring in 2001 and 2002. Water quality data were collected
during storm events as part of their MS4 permit application.

Sesquicentennial State Park collects basic water quality data for Sesquicentennial Pond. A University of
South Carolina (USC) graduate student is also conducting an aquatic species inventory in the pond and
along the shoreline (S. Jensen, Sesquicentennial State Park, personal communication to H. Fisher,
September 2008).

3.2.1.1. Impaired Uses and/or Water Quality Threats

The SCDHEC identifies impaired waterbodies by monitoring stations, Table 3-1. In the Gills Creek
watershed, five monitoring stations have been identified as impaired and are currently on the 2008 303(d)
list of impaired waterbodies (DHEC, 2008c).

3.2.2. Flow Data

The USGS has one continuous monitoring station on Gills Creek at Columbia, South Carolina, USGS
02169570, at state highway SC 760. The USGS has monitored continuous flow at this station since 1966.
Figure 3-2 illustrates the continuous flow record on Gills Creek at Columbia (USGS 02169570).

Visually, streamflows in Gills Creek remain similar between the present day record and when the station
began collecting data in 1966. According to the low-flow statistics, little change has occurred. Flows less
than 10 cubic feet per second (cfs) occur in 6 percent of the total record. Since 1980 the number of daily
average flows recorded less than 10 cfs has increased, but only slightly to 8 percent. In the last 18 years,
since 1990, the percent of total daily average flows less than 10 cfs is 9 percent. Flows less than 100 cfs
occur in 81 percent of the recorded historical flows. Since 1980, flows less than 100 cfs occur in 82
percent of the record and since 1990, in 83 percent of the record. Though these percentages suggest a
slight increase in the occurrence of low flows on Gills Creek, the change over time is not significant.

Management decisions for water quality are often determined by the 7-day average lowest flow occurring
in a 10-year period, referred to as the 7Q10. The 7Q10 analysis was conducted for 10-year periods,
Figure 3-2. Historically, the lowest flows are similar to the 7Q10 for the entire period of record, 3.9 cfs.
The period from 1966 — 1976 is exhibits exceptionally high flows with a 7Q10 of 11.1 cfs, nearly three
times larger than the average.

Table 3-3. USGS 02169570 Statistics for 7day average lowest flow occurring in 10-year period

Period 7Q10 (cfs)
1966-1976 111
1976-1986 35
1986-1996 4.7
1996-2006 4.5
Period of Record 3.9
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USGS02169570 - Gills Creek at Columbia, South Carolina
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Figure 3-2.  Streamflow on Gills Creek at (SC 760) Columbia, SC

The consistency in streamflow from 1966 to present is assumed to be because of the location of the
station, nearly 900 feet downstream of Lake Katherine. Lake Katherine was built in the 1940s and 50s.
The influence of changes in land use activity in the watershed are likely more visible upstream of Lake
Katherine and downstream of the USGS station.

3.2.3. Biological Data

Biological data is very effective in understanding overall ecosystem health. Aquatic diversity and the
number of macroinvertebrate and fish species can be used to assess long-term trends in water quality and
physical habitat conditions. Generally, biological indicators require a period of time to establish, whereas
water quality data represent a sample at a specific time.

3.2.3.1. Benthic Macroinvertebrates

Richland County is planning a macroinvertebrate data collection and SCHEC has collected
macroinvertebrate data in the Gills Creek watershed. Macroinvertebrate counts were previously collected
by SCDHEC at one location in the Gills Creek watershed, B-081, in 1995 and 1999. These counts
resulted in bioclassification scores ranging from fair to good (Flora, 2008).

3.2.3.2. Fish

SCDHEC monitors fish throughout the state to provide fish consumption advisories to their citizens. Fish
advisories have been issued for a series of lakes on Jackson Creek, Sesquicentennial Pond, Parliament
Lake, Windsor Lake, Pine Tree Lake, and Carys Lake. Of these, Sesquicentennial Pond has been
identified on the 303(d) list for impairment of fish consumption due to mercury. Downstream at the
confluence of Gills and Jackson Creeks, Forest Lake has also been identified on the 303(d) list for
impairment of fish consumption due to mercury.

3.2.3.3. Aguatic Nuisance Species
Studies done to identify aquatic nuisance species were not identified.
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3.2.3.4. Migratory Patterns
Studies done to establish migratory patterns were not identified.

3.24. Stream Survey Data

Stream surveys conducted during stormwater inventories that would include a photographic record of the
stream corridor were not identified.

3.3. STAKEHOLDER INPUT

3.3.1.  Upfront Public Meeting

In December 2007, the GCWA hosted a public meeting at the Richland County Council Chambers.
Nearly 100 stakeholders attended the meeting to learn about the efforts of the GCWA to protect the Gills
Creek watershed. During this meeting, stakeholders were provided a survey used to identify specific
areas that need to be protected in the watershed. Nine specific issues were commented on by 23
attendees. Trash, sediment, stormwater runoff, development, wildlife, flooding, clear cutting, restoring
natural areas, and overflowing sewers were among the issues identified by stakeholders at the meeting.
The location of some of these issues was identified on aerial maps. These have been included in
identified hot spots for this Watershed Management Plan.

3.3.2. Stakeholder Survey

Tetra Tech helped the Gills Creek Watershed Outreach Committee develop and conduct a stakeholder
survey to identify hot spots of concern in the watershed and gather information that would help evaluate
pollutant sources and plan management. The survey was administered on-line, but some responses were
collected in paper format from respondents that did not have access to the internet. The survey questions
and results are provided in Appendix A. The response period was October 10 through November 7, 2008,
and the survey was advertised through local websites and email. The Gills Creek Watershed Association
also promoted the survey through phone calls to members and known watershed residents. The
respondents’ addresses were requested as part of the survey so that locations of concern within the
watershed could be located.

The hot spots identified during the first stakeholder meeting occurred mostly upstream of the US-76
crossing of Gills Creek. It was likely that residents of the lower watershed were not represented
adequately during the first public meeting. One purpose of the survey was to provide another opportunity
for watershed residents to identify hot spots for flooding, trash, in-stream or in-lake sedimentation, and
other concerns. These hotspots are not considered a comprehensive inventory for the watershed but as an
indicator to be considered alongside more comprehensive data.

The number of survey responses was 67, representing 46 electronic and 21 paper submissions. The
survey responses represented a greater portion of the watershed than the public meeting hot spots, and a
number of responses were provided for locations downstream of US-76. Portions of the watershed not
represented by stakeholder input (public meeting or survey) included the headwaters of Little Jackson
Creek, Eightmile Branch, and Pen Branch, as well as the land downstream of State Route 48 (Bluff
Road). A total of 17 responses did not have sufficient location information, and eight respondents gave
locations outside of the watershed. Geolocated survey responses (50) on flooding, trash, and in-stream or
in-lake sedimentation hot spots were used to identify critical areas of watershed concerns (Section 5.0).
Additional hot spots in the lower watershed were identified in the field by Richland County Soil and
Water Conservation District.

@mﬂ‘-‘* -bpb- BP Barber >3



Gills Creek Watershed Management Plan May 2009

3.3.3.  Final Public Meeting

The final stakeholder meeting was held on Thursday, April 30, 2009 at the Forest Acres Council
Chambers, and 52 people attended the meting. This meeting was provided as an opportunity for the
public to provide comments on the completed WMP. Implementation will require involvement from
residents and municipalities in the watershed. This public meeting offered an opportunity for
stakeholders to voice their suggestions and concerns regarding management strategies used to implement
this watershed management plan. A two-week comment period was provided following the meeting.
Appendix E lists the comments received. The public comments focused on site-specific concerns within
the watershed. The locations noted in these comments should be evaluated for potential project
opportunities during implementation.
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4.0 Pollutant Source Assessment

Potential sources of pollutants are reviewed in the following section using available data and information.
Sources of nutrients, sediment, metals, bacteria, and other pollutants are considered in relation to where
these sources may occur in the watershed and the potential impacts they may have on water quality and
aquatic life.

4.1. NONPOINT SOURCES

41.1. Agriculture

41.1.1. Livestock

Livestock production can lead to increased pollutant concentrations in downstream waterbodies. Where
livestock have unlimited access to streams, animals may contribute fecal matter directly to streams and
cause severe disturbance to stream banks. Runoff from livestock facilities (pasture, paddocks, manure
storage areas, etc.) can introduce sediment, nutrients, bacteria, and toxins to surface waters.

Very few livestock operations are believed to exist in the watershed. Horse farms exist in the upper,
northeastern portion of the watershed, and a few additional operations may exist throughout the less
developed portions of the watershed (H. Caldwell, Richland County Soil and Water Conservation
District, personal communication to H. Fisher, September 2008). All of these operations are expected to
be small farms with low densities of livestock. Livestock operations may contribute some pollutant
loading to the watershed but are not expected to be a major source.

4.1.1.2. Cropland

Nonpoint sources associated with agricultural crop production include nutrients, sediment, bacteria, and
toxins. Sediment loading occurs through erosion of bare or disturbed soils. Nutrients in agricultural
runoff originate from exposed soil as well as from applied fertilizers. Bacteria may originate from
livestock manure applied to agricultural land. Toxins in agricultural runoff, including like pesticides,
typically originate from chemical applications to cropland. Metals, which are potential toxins, may also
be released in agricultural runoff, and these toxins may originate from fertilizer applications, both manure
and mineral-based fertilizers.

About four percent of the watershed is maintained as cropland and about two percent is maintained for
pasture or hay production. Most of the agricultural land is located in the lower portion of the watershed
near the Congaree River. No known manure application sites exist in the watershed. Major crops grown
include corn, soy, and hay (H. Caldwell, Richland County Soil and Water Conservation District, personal
communication to H. Fisher, September 2008).

Runoff from agricultural land may be a source of sediment, nutrients, bacteria, and other pollutants in
portions of the watershed. Toxins from chemical applications may contribute to declines in aquatic
species populations in combination with other sources (urban/suburban runoff, point sources, and
hazardous waste). Cropland is most likely to impact water quality and aquatic life in the lower portion of
the watershed near the confluence of Gills Creek and the Congaree River.

4.1.2.  Wildlife

Natural areas that support wildlife are generally considered to represent the natural, unimpacted state of
the watershed, and wildlife feces are considered a background source of nutrients and bacteria in surface
water. The watershed contains about 34 percent forest and wetland where wildlife is likely to exist. Most
of the natural forest and wetland areas are located in the upper, northeast portion of the watershed.
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Wildlife within these areas is likely to contribute some nutrient and bacteria loading to downstream
waterbodies.

About two percent of the Gills Creek watershed (2.4 square miles) is in open water, and ponds and lakes
encompass the majority of this areca. This large area of open water is likely to attract waterfowl during
migratory seasons and throughout the year, and waterfowl are likely to be a source of nutrients and
bacteria in the Gills Creek watershed.

4.1.3. Septic Systems

Septic systems that are not properly maintained are a potential source of nutrients and bacteria to surface
and ground water. Figure 4-1 shows that the entire watershed is served by municipal sewer systems.
This indicates that new or recent development is likely to be served by municipal sewer systems and not
septic systems. Older development may be served by septic systems or other onsite wastewater facilities.
U.S. census data indicates that in 1990, onsite wastewater system density ranged from 3 to 1100 systems
per square mile, as shown in Figure 4-2. Since the 1990 census, it is likely that septic systems in
developing areas were replaced with sanitary sewers. Richland County Public Health Department is not
aware of any septic systems within the watershed and believes the impact from any remnant septic
systems would be minimal (Robert Deyo, Richland County Public Health Department, personal
communication to H. Fisher, November 2008). Remnant septic systems are most likely to occur where
the system density was highest in 1990. These areas can be approximated by census block groups in that
had densities between 100 and 1100 systems per square mile in 1990. The stakeholder survey indicated
that there is at least one remnant septic system in the lower portion of the watershed, between US-76 and
SC-48 (Bluff Road).

4.1.4. Silviculture

Silviculture, which involves managing forests towards a particular goal, can have both positive and
negative effects on water quality and aquatic habitat. When forest is managed to prevent catastrophic
fires, a watershed is at less risk for high sediment loading that would occur after a catastrophic event. On
a much smaller scale, fire prevention techniques may increase sediment loading due to removal of
vegetation during prescribed burns or thinning. Timber harvesting can increase sediment loading from
forested areas, and roads associated with timber harvesting tend to increase sediment loading to a greater
degree than harvested areas themselves.

Forest, including shrubland, accounts for about 34 percent of the watershed. No known industrial timber
harvesting operations exist within the watershed. Some private landowners may practice timber
harvesting and other silviculture activities on a small scale. Large tracts of privately owned forest exist in
the lower watershed near the Congaree River and in the upper, northeastern portion of the watershed.

The forest within Sesquicentennial Park represents about 7 percent of the forest in the watershed. Within
the park, forest is managed to a minimal degree and is mostly left in its natural state. Damaged or
diseased trees are periodically removed if they present a public safety hazard. Wildfires have occurred
within the park, and according to park staff, these fires have burned slowly and were easily contained. No
prescribed burns or thinning are currently performed on the park property (S. Jensen, Sesquicentennial
State Park, personal communication to H. Fisher, September 2008). Silvicultural activities may
contribute some sediment loading within the watershed, but these activities are unlikely to be a major
source.
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Figure 4-1. Municipal Sewer Service Districts
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Figure 4-2. Septic System Density, 1990 Census
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4.15. Urban/Suburban Runoff

Urban/Suburban runoff is similar to cropland runoff in that it includes nutrients, sediment, bacteria, and
toxins. However, a major difference lies in how and when the runoff from urban and suburban
landscapes is delivered to waterbodies. Urban/Suburban runoff is usually routed from impervious
surfaces either directly to the waterbodies, or somewhere just upstream of the waterbodies. These
different runoff characteristics threaten streams and other waterbodies from urban/suburban runoff in
several different ways. The first, and potentially most influential threat, is from the increased stormwater
discharges that are delivered directly to streams where both the volume and velocities of the flows are
often drastically higher than runoff from undeveloped lands. Secondly, the increased overland flow that
is often associated with urban/suburban impervious surfaces decreases the amount of stormwater that
flows through subsurface processes from which groundwater is recharged thus leading to lower base
flows. Thirdly, urban/suburban land uses can increase pollutant loads in stormwater runoff through
erosion from disturbed areas (e.g., construction sites), build-up and wash-off of pollutants, illicit
connections, and dumping into storm sewers. Another common threat from urban/suburban development
is the increase in stream temperatures due to lack of shading as well as heated stormwater runoff from
ponds and impervious areas. Finally, a decreased population and diversity of plants and animals is
usually observed in urban/suburban areas due to the poor quality of habitat. All of these mechanisms can
contribute to waterbody impairment, both from a human health and aquatic life perspective.

A significant portion of the Gills Creek watershed has been developed into suburban and urban lands
(~24.7 mi®). The amount of developed land within the watershed (33 percent) is approximately the same
as undeveloped lands (34 percent). This development is scattered throughout most of the watershed—
with the exception of Fort Jackson lands (mostly forested) and the lower portion of the watershed in
cropland and pasture (City of Cayce)—and impacts from urban/suburban land are likely to occur
throughout the watershed due to the sprawling nature of this development (Figure 4-3).

As mentioned earlier, imperviousness can play a large role in the pollutant loading from urban/suburban
runoff. The average imperviousness within Gills Creek watershed is 17 percent (Figure 4-4). Although
the average imperviousness of the watershed is relatively low compared to other developed watersheds,
higher percentages are found within developed areas. Like urban/suburban development, impervious
surfaces are dispersed throughout much of the watershed and are likely to be a source of pollutants and
erosive flows in many stream reaches and other waterbodies. Additionally, hotspots were identified by
stakeholders during the first public meeting where runoff has directly entered waterways and/or sediment
was being delivered via stormwater infrastructure Figure 4-5. These hotspots should not be considered an
exhaustive inventory of erosion, sedimentation, and stormwater concerns for the entire Gills Creek
watershed but may serve as a sampling of some of the potential pollutant loading from urban/suburban
lands, both during and after construction.

Runoff from urban/suburban land may be a source of sediment, nutrients, bacteria, and other pollutants in
portions of the watershed. Fecal matter from pets and wildlife found in urban and suburban areas can
contribute to the bacteria levels found in the waterways of Gills Creek watershed. Nutrients and toxins
from chemical applications to lawns and landscaped areas may contribute to declines in aquatic species
populations in combination with other sources (cropland runoff, point sources, and hazardous waste).
Urban/Suburban lands are most likely impacting water quality and aquatic habitats throughout most of the
upper watershed with the exception of the forested areas of Fort Jackson in the southeastern corner of the
upper watershed. With the potential of land being continually developed into suburban and urban land
uses, especially in the areas zoned as R1 within the City of Columbia’s jurisdiction (see Section 2.8.3), it
will be important to consider undeveloped areas as potential future pollutant sources.
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Figure 4-3. Land Use, Present
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Figure 4-4. 2001 NLCD Percent Impervious Surface
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Figure 4-5. Erosion, Sedimentation, and Stormwater Hot Spots Identified by Stakeholders
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4.1.6. Streambank Erosion

Modification of the hydrologic regime due to land development in a watershed can result in elevated
volumes of stormwater runoff being delivered to creeks, streams, and waterbodies. These increased
volumes and the quick delivery of these runoff events can lead to scour of stream channels, incision, and
streambank erosion. Hydrologic scour of the streambed can also limit key microhabitats (e.g., leaf packs,
sticks, and coarse substrate) for aquatic species. While it is difficult to delineate the different sources of
sediment that is being delivered to streams (e.g., streambank erosion as opposed to upland sources such as
construction sites), instream sedimentation and subsequent lack of microhabitat are, to some degree, a
result of sediment input to streams from streambank erosion. Channel widening through streambank
erosion can also exacerbate low flow conditions because channels become overly wide and shallow.

Ideally, the evaluation of streambank erosions risks in a watershed would be done through field
observations using industry-standard methodologies (e.g., Bank Erosion Hazard Index (BEHI) as
described by Rosgen (2001) or Channel Evolution Model as described by Simon (1989)). However, due
to limited time and funds, the influence of streambank erosion was quantified throughout the Gills Creek
watershed using a geospatial assessment that involved a statistical analysis of the Universal Soil Loss
Equation (USLE) K-factor values (obtained from the USDA NRCS Soil Survey Geographic (SSURGO)
Database) within 10 feet of all existing natural stream channels. While the USLE K-factor—having units
of tons/acre—is a measure of the susceptibility of a soil to particle detachment and transport by rainfall
(also with the assumption that the soil is cultivated, continuous fallow), it is the best available measure of
a specific soil’s susceptibility to streambank erosion for the Gills Creek watershed. Moreover, the K-
factor values most likely underestimate the risks of streambank erosion because the erosive power of
stream flows on (most likely) saturated streambank soils is presumed to be greater than that of rainfall.
The sub-surface K-factor was used so that bank and channel erodibility was most closely reflected by the
data.

To supplement the geospatial analysis, stakeholders identified hotspots from the first public meeting and
identified areas where streambank erosion processes may be active (Figure 4-6). These hotspots should
not be considered an exhaustive inventory of instream erosion concerns for the entire Gills Creek
watershed but may serve as a sampling of some of the potential areas of streambank erosion found
throughout the watershed.

The average sub-surface K-factor related to streambank erosion for the entire Gills Creek watershed
ranges from 0.10 to 0.32 ton/acre, and the area weighted average is 0.26. Because the soils are most
likely recently deposited alluvial sediments it is not surprising that areas with relatively high K-factor
values are in the floodplain of the Congaree River that are within and surround the City of Cayce.
However, there are numerous stretches of streams—of first and greater than first order—throughout the
entire watershed that have a K-factor value greater than the watershed’s weighted average of 0.26
tons/acre (Figure 4-7). The more erosive areas appear to be concentrated in the entire eastern side as well
as the entire upper and lower portions of the watershed. The data indicate that the western, middle
portion of the watershed may have the lowest risk for stream bank and channel erosion.
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Figure 4-6. Instream Erosion Hot Spots Identified by Stakeholders
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Figure 4-7. Sub-surface K-Factor within 10 feet of Streams
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4.1.7.  Atmospheric Deposition

Atmospheric deposition can be a source of pollutants that originate from air emissions within and outside
the watershed. Pollutants in the atmosphere may originate from automobiles, power plants, incinerators,
factories, and a number of other sources. The sources of pollutants may be located many miles from the
receiving watershed. Deposition can occur during rain events (wet deposition) and between rain events
(dry deposition). Atmospheric deposition is most commonly investigated as a source of nitrogen, sulfur,
and mercury, which can degrade water quality and endanger public health and aquatic life.

Statistics for mercury deposition were generated from the 2002 results of the CMAQ-Hg modeling
efforts, a regional mercury transport model developed by the US EPA as part of the U.S. Congestion
Mitigation and Air Quality (CMAQ) Improvement Program. The following mercury deposition rates
were estimated from the simulated data:

e Total Dry Mercury ranges from 19.3 pg/m” to 27.8 pg/m’, with an average 24.8 pg/m’
e Total Wet Mercury ranges from 12.9 pg/m” to 15.0 pg/m*, with an average 13.8 pg/m’
e Total Dry and Wet Mercury range from 32.8 pg/m? to 42.9 pg/m?, with an average 38.6 pg/m’

Estimated deposition rates are also available for nitrogen and sulfur from the USEPA Clean Air Status
and Trends Network (CASTNET). The closest CASTNET monitoring station is located in Montgomery
County, NC near the NC-SC border, and data from 1997 through 2007 are summarized in Table 4-1.

Table 4-1. Range and Average of CASTNET Deposition Rates for Nitrogen and Sulfur 1997-
2007, excluding 1998 and 2004, for Site NC36 in Montgomery County, NC
Nitrogen Deposition (kg/ha) Sulfur Deposition (kg/ha)
Dry Wet Total Dry Wet Total
Minimum 1.8 3.1 5.4 1.9 3.6 5.5
Average 2.2 4.5 6.6 2.3 5.0 7.3
Maximum 2.6 5.6 7.6 2.7 6.4 8.6

Mercury deposition is a source of high mercury concentrations in fish tissue and surface water, which
have impaired streams and lakes in the watershed. Nitrogen deposition is likely to contribute to total
nitrogen concentrations in the watershed, which can cause algal blooms and eutrophication, lead to lower
dissolved oxygen, and impact aquatic life. Sulfur deposition is likely to contribute to reduced pH below
natural conditions, which can also harm aquatic life. The entire watershed is expected to be affected by
atmospheric deposition of these pollutants.

4.2. POINT SOURCES

4.2.1. NPDES Permits

The National Pollutant Discharge Elimination System (NPDES) was developed by USEPA to regulate
point source pollutant discharges to surface waters. In South Carolina, NPDES permitted dischargers
must comply with discharge limitations that are set by DHEC to protect downstream waterbodies.

Figure 4-8 shows the locations of NPDES permitted facilities, with both active and inactive permits. Four
NPDES permitted facilities are active dischargers to surface waters in the watershed. Two of these
discharges are stormwater outlets from diked oil storage facilities within Fort Jackson. The NPDES
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facility in the upper part of the watershed (SC0046264) discharges concentrations of organic chemicals.
The active facility in the lower portion of the watershed (SCG250180), which is an industrial facility, is a
minor discharger of cooling water.

The NPDES discharges may contribute to declines in aquatic species populations in combination with
other sources of potential toxins (stormwater runoff, agriculture, and hazardous waste), but are not
expected to be significant pollutant sources in the watershed.

4.2.1.1. Phase | and Il Stormwater Permits

Urban areas designated by USEPA and DHEC as significant dischargers of stormwater runoff can
represent a significant source of sediment, nutrients, bacteria, metals, other dissolved substances, and
erosive stream flows. Stormwater is addressed generally under Section 4.1.5, but it is also important to
consider where significant sources of stormwater are identified by the federal and state governments.

DHEC Bureau of Water requires jurisdictions with significant urban area to develop municipal
stormwater management programs as part of EPA’s Phase I and II stormwater requirements. The
jurisdictions are termed Municipal Separate Storm Sewer Systems (MS4s). Within the Gills Creek
watershed, the following jurisdictions are MS4s: Richland County, the City of Columbia, the Town of
Arcadia Lakes, the City of Cayce, and the City of Forest Acres. Of these jurisdictions, Richland County
and the City of Columbia are designated medium MS4s and are required to address more elements under
their stormwater programs than the other jurisdictions, which are designated as small MS4s. Medium
MS4s are also required to develop an individual stormwater permit, whereas small MS4s can choose to
discharge under the state’s general permit.

As noted in Section 4.1.5, stormwater runoff is likely to be a significant nonpoint pollutant source in the
watershed. Stormwater runoff is likely to contain high concentrations of nutrients and sediment, and may
also be a significant source of fertilizer and pesticides from golf courses, lawns, and other landscaping.
Metals and other toxic substances in stormwater runoff can endanger aquatic life downstream of
urbanized areas. Pet waste in residential areas is likely to be a significant source of bacteria within MS4s
as well. The MS4 urbanized area in the watershed is shown in Figure 4-9 and encompasses a majority of
the watershed, excluding the lower portion near the Congaree River and the upper, northeastern portion.

4.2.1.2. CAFO Permits

Concentrated Animal Feeding Operations (CAFOs) are livestock operations that raise animals in confined
facilities. These facilities are permitted by USEPA, and DHEC regulates these and smaller facilities with
stricter standards than the minimum USEPA requirements. According to the most recent information
available from DHEC, no permitted animal feeding operations are located within the watershed.

4.3. HAzARDOUS WASTE

43.1. CERCLA Sites

The USEPA identifies uncontrolled or abandoned sites that contain hazardous waste under
Comprehensive Environmental Response, Compensation, and Liability Act (CERCLA). These sites are
commonly referred to as Superfund sites. According to the most recent information available from the
USEPA, no CERCLA, or Superfund, sites exist within the watershed.
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Figure 4-8. NPDES Permitted Facilities
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Figure 4-9. MS4 Urbanized Area
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4.3.2. RCRA Sites

Under the Resource Conservation and Recovery Act (RCRA), USEPA identifies locations where
hazardous wastes must be managed to protect against risks to human health. Improper handling and
disposal of hazardous substances could result in contamination of surface waters.

The Gills Creek watershed contains six RCRA sites as shown in Figure 4-10. Three of these sites are
designated as Treatment, Storage, and Disposal sites; these facilities are permitted to treat, store, and
dispose of hazardous wastes. Disposal of hazardous wastes may occur at these permitted sites or may
occur outside of the watershed and some of these facilities may be incinerators. The watershed also
contains two RCRA sites designated as Large Quantity Generators; these facilities produce relatively
large quantities of waste, are allowed to store hazardous waste for 90 days, and cannot dispose of
hazardous materials onsite.

Toxic substance releases are reported annually by industrial facilities, some of which may not be
regulated under RCRA. Three RCRA sites have reported toxic releases to the EPA, and 14 non-RCRA
facilities have reported toxic releases to the EPA. All but three of these releases were reported in the
lower portion of the watershed near and along State Route 48 (Bluff Road). For those RCRA facilities
that have not reported releases, no known releases occurred at these sites; however, small releases may
occur as a result of stormwater runoff.

4.3.3. Brownfields

Brownfields are sites where redevelopment may cause the release of hazardous substances or other
pollutants. Locations for brownfields could not be obtained during this assessment. Brownfields are
likely to exist within the watershed and may be concentrated in the older, industrial area along State
Route 48 and in the vicinity of airport.

4.3.4. Underground Storage Tanks

Underground Storage Tanks (USTs) can be another potential source of toxic releases to soil and ground
water. Within the Gills Creek watershed, 266 USTs are known to exist (Figure 4-11). The highest
densities of USTs occur within dense urban areas and within Fort Jackson. Among the 266 USTs in the
watershed, 128 of these (about 50 percent) are known to be leaking. The leaking tanks are not
concentrated in one portion of the watershed and have a similar geographic distribution as the non-leaking
tanks. Leaks in these USTs could be contaminating soils and groundwater and may be impacting nearby
streams and aquatic communities within the watershed.

4.4, OTHER POTENTIAL POLLUTANT SOURCES

44.1. SSOsand CSOs

Sanitary Sewer Overflows (SSOs) and Combined Sewer Overflows (CSOs) are sources of sediment,
nutrients, bacteria, and toxins during storm events. These overflows are caused when surface water enters
sewer systems beyond their designed flow capacity, causing the sewers to overflow and release raw
sewage. During these events, the released sewage may enter nearby waterbodies and cause an acute
increase in pollutant concentrations. SSOs involve sewers that are exclusively used to transport sanitary
wastewater, whereas CSOs involve sewers that receive both stormwater runoff and sanitary wastewater.

Figure 4-12 shows where SSOs have occurred in the Gills Creek watershed and where releases have
reached surface water. Additional SSOs may have occurred in the watershed but could not be geolocated
due to insufficient information. The overflows do not appear to be concentrated in a single portion of the
watershed. The locations that cause the most pollution to surface waters are likely those that occur
directly adjacent to waterbodies, like the locations directly upstream of Lake Katherine. DHEC is not
aware of any CSOs in the watershed and does not expect that any CSOs have occurred (G. Trofatter,
DHEC Bureau of Water, personal communication to H. Fisher, September 2008).
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Figure 4-10. RCRA Sites
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Figure 4-11. Underground Storage Tanks (USTs)
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Figure 4-12. SSOs and CSOs
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44.2. Landfills

Landfills, mainly municipal and industrial, have been known to leach a number of pollutants into ground
water, including nutrients, heavy metals, and other substances. If streams are connected to ground water
near landfills, contaminated ground water could degrade water quality and endanger aquatic communities.
Landfills are required by the USEPA to implement leaching controls and to monitor groundwater
contamination.

Six landfills exist in the watershed (Figure 4-13). Two inactive landfills are located in the central portion
of the watershed along the western ridgeline. These landfills contain construction and demolition waste.
Among the two active landfills located in the lower portion of the watershed (near Interstate 77), one is
used to dispose of industrial waste (ash, cardboard, paper, wood, fillers, resin, and crushed 55-gallon
drums), and one is a City of Columbia composting facility. Two inactive landfills are located in the lower
portion of the watershed: one municipal landfill and one industrial landfill.

The inactive construction and demolition waste landfills are not expected to have a significant impact on
groundwater or downstream waterbodies. The greatest impacts to groundwater from landfills likely occur
in the lower reaches of Gills Creek, downstream of the inactive municipal landfill and the three
inactive/active industrial landfills. Leaching from these landfills, in combination with other sources of
pollutants (hazardous waste sites, urban/suburban runoff, etc.), may have some impact on aquatic
communities in Gills Creek. Sources related to hazardous waste and industry, in general, appear to be
concentrated in the lower portion of the watershed near the intersection of Interstate 77 and State
Highway 48 (Bluff Road). Although one single source may not have a significant impact, the cumulative
impact of these sources may be leading to degradation in Gills Creek.

4.4.3. Pesticides

Pesticides have been mentioned above as potential watershed contaminants that originate from a number
of land uses including agricultural, commercial, and residential areas. When herbicides are applied to
streams or stream banks to control weed growth, pesticides may enter streams and lakes directly. Runoff
from land where pesticides have been applied will carry pesticides into surface waters. Pesticides may
also enter streams via ground water. Since a number of sources are responsible for pesticide
contamination, it is useful to consider how all sources impact contamination in the Gills Creek watershed.

Maluk (1999), a USGS study, sampled 16 sites throughout the watershed over a 4-day low-flow period in
1996. The following pesticides were most commonly detected:

o Tebuthiuron — an herbicide which is used to control weeds in non-cropland areas, right-of-ways,
and industrial sites.

e Diazinon — an insecticide which is used to control a variety of insects in residential areas, home
gardens, and farms.

e Atrazine — an herbicide which is used on weeds in cropland and industrial areas.

In each of the 13 detections of Diazinon in the watershed, the pesticide exceeded the chronic criteria for
the protection of aquatic life. Two other pesticides, dieldrin and carbaryl, were not the most common
detected but were also detected at concentrations that exceed chronic criteria for aquatic life. Carbaryl, an
insecticide, is currently used on a variety of land uses, including crops, forests, lawns, poultry, livestock,
and pets. The USEPA banned dieldrin from use in 1987, but this insecticide breaks down slowly and may
be found in both surface and groundwater. Maluk (1999) also found that as the number of pesticides
detected at a location increased, the percent of urban land use increased.
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Figure 4-13. Landfills
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The Maluk study suggests that the largest source of pesticides may be residential and industrial areas,
since the most commonly detected pesticides are applied to these land uses. Agricultural areas are still a
concern for pesticides given that both diazinon and atrazine are used on farms. The largest pesticide load
is likely to originate from the portions of the watershed with the highest percentage of urban land.

4.5, POLLUTANT SOURCE OVERVIEW

Table 4-2 summarizes the significant pollutant sources identified in the watershed according to the
pollutant source assessment and lists the pollutants of concern and the affected area for each significant
source. Urban/suburban runoff is likely to be the largest source of nutrients and sediment in the
watershed since urban/suburban land is a dominant land use in the watershed. Although it is not listed as
a significant source, atmospheric nitrogen deposition is a likely source of nitrogen loading from urban and
suburban land. Atmospheric mercury deposition is likely to be a significant source of mercury in the
watershed. Waterfowl and SSOs are likely to have an impact on pollutant concentrations, especially for
bacteria, downstream of where these sources occur. Although a single hazardous materials source is
unlikely to pose significant concern, the concentration of abandoned and existing industrial uses near
State Route 48 (Bluff Road) may be posing a cumulative impact on aquatic life downstream.

Table 4-2.  Significant Pollutant Sources Identified in the Gills Creek Watershed

Significant Source Pollutant(s) of Concern Affected Area
Urban/suburban  runoff, and Nutrients, sediment, Most of the watershed except for
Streambank Erosion, including bacteria, and metals, the northeastern portion within
MS4 Urban Areas pesticides, and other Fort Jackson; if future

toxins. development occurs here, this
area will be affected as well.
Streams within the lowest portion
of the watershed, although mostly
undeveloped, are likely to be
affected by upstream
development.
Waterfowl Bacteria Within and downstream of lakes
and other impoundments.
Atmospheric deposition of Mercury Entire watershed.
Mercury
Combination of industrial sources Toxins Lower portion of the watershed
(RCRA, brownfields, USTs, near and downstream of State
landfills, etc. ) Route 48 (Bluff Road).
SSOs Nutrients, sediment, Downstream of SSOs that reach
bacteria, and metals and surface waters.
other toxins.

NPDES point sources, atmospheric sulfur deposition, crops, and livestock are not likely to be significant
sources of impairment or degradation but may be contributing to impacts in combination with more
significant sources. Pollutant loading from silvicultural activities and wildlife (other than waterfowl) is
expected to be minimal.
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5.0 Identification of Critical Areas

The purpose of the critical areas identification is to select areas within the watershed where particular
concerns exist and to identify management measures that would address those particular concerns.
Management may be considered throughout the watershed, but the critical areas provide a tool for
focusing management where it is most needed. Tetra Tech applied a two-tiered approach to selecting
critical areas in the Gills Creek watershed:

e Tier . Critical Areas for Watershed Concerns
e Tier II. Critical Areas for Management Opportunities

Under Tier I, watershed concerns are conditions in the watershed that indicate significant loss of
watershed function, and these concerns represent endpoints of watershed processes. Pollutant sources and
intermediate stressors interact to cause these endpoints; however, the watershed concerns focus on the
endpoints themselves. For example, a watershed concern may be declining fish populations, which could
be caused by multiple stressors, including toxicity and low dissolved oxygen. These stressors, in turn,
could be caused by multiple pollutant sources. The Tier I Critical Areas are selected based on where the
endpoints occur. Sources and stressors are considered under Tier II, when critical areas for management
opportunities are identified. Management opportunities include any measures that would address
watershed concerns.

The 16 subwatersheds delineated by CDM for the Gills Creek watershed HSPF model were used as the
unit of comparison for the critical areas. To ensure that the entire watershed was included in the analysis,
Tetra Tech added one additional subwatershed, for a total of 17 subwatersheds considered. The
subwatersheds were given identification codes based on stream names. Appendix B provides a look-up
table that matches these codes to the HSPF identification codes so that the critical areas can be linked to
model input and results in future analyses.

The critical areas were selected using indicators based on available data. The indicator data were
translated into scores that represented comparable conditions across the different indicators. Metrics, or
measurements, of the indicators were defined and simple rules were developed to score subwatersheds
based on the metrics. For each indicator, scores of 0, 0.5, and 1 were awarded according to a selected
threshold for each metric. A score of 1 represents the greatest impacts or worst conditions, and a score of
0 represents the least impacts or best conditions. The scoring rules, metrics, and scores are provided in
Appendix C.

Scores were totaled for each subwatershed, and subwatersheds with the highest scores were selected as
critical areas. For some indicators, several subwatersheds tied for the highest score for each category,
and, therefore, multiple subwatersheds were selected as critical areas for some categories. Appendix C
reports the resulting scores for both tiers. A spreadsheet tool was developed so that once improvement
occurs in critical areas, the next highest ranking subwatersheds can be identified for management. The
tool also allows the scoring to be updated based on new data.

5.1. TIERICRITICAL AREAS FOR WATERSHED CONCERNS

Tetra Tech reviewed stakeholder input, available data, and other information on the watershed, and
identified the following major watershed concerns:

o Flooding: Flooding hazards exist that endanger human life and have caused or may cause
property damage in the future.
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e Sedimentation: Streams, lakes, and other waterbodies have and continue to receive excessive
sediment loads during storm events, which reduce the aesthetic and recreational value of these
water bodies and impact fish and other aquatic life.

e Trash: Streams and other waterbodies contain excessive amounts of trash which reduce the
aesthetic and recreational value of the watershed, endanger wildlife, and threaten to clog
infrastructure.

e Water Quality and Aquatic Ecosystems: Water quality degradation in streams and other
waterbodies has impaired designated uses and threatens human health as well as aquatic life.

o Wildlife: Wildlife habitat has significantly declined, and some remaining wildlife habitat is
currently unprotected.

Table 5-1 lists the indicators used to evaluate the magnitude of watershed concerns in each subwatershed.
Using the scoring rules outlined in Appendix C, Tetra Tech identified subwatersheds within the Gills
Creek watershed as priorities for addressing watershed concerns.

Table 5-1. Tier | Watershed Concern Indicators

Watershed Concern Indicator

Flooding Stakeholder Hot Spots -- Flooding

Building within FEMA 100-Year Floodplain

Sedimentation Stakeholder Hot Spots — In-stream and In-lake Sediment

Trash Stakeholder Hot Spots -- Trash

Water Quality and Aquatic
Ecosystems 303(d) Listed Waterbody

Fish Use Advisory

Wildlife Percent forest and wetlands in subwatershed (protected and unprotected)

Percent forest and wetlands in riparian zone (protected and unprotected)

Observations of threatened and endangered species

The scoring rules in Appendix C provide a description of all data and assumptions used, but a few
assumptions are of particular importance. The riparian zone was defined as land within 100 feet of
perennial streams, within 50 feet of intermittent streams, and within 50 feet of lakes and ponds. Several
of the indicators depend on the hot spots identified by stakeholders during the first public meeting and
stakeholder survey. A few additional hot spots were identified by Richland County in the field. The
survey responses provided information on the magnitude or frequency of an impact, whereas the public
meeting hot spots only provided the location of a problem. To incorporate both into the scoring, Tetra
Tech assumed that the public meeting hot spots represented the highest level of severity as defined in the
survey. Many of the numeric indicators, both in Tier I and Tier II, are scored based on statistical quartiles
representing the 25" 50™ 75" and 100™ percentile of values across subwatersheds.

Subwatersheds with the greatest concerns (highest scores) were selected as Tier I Critical Areas. The
scores indicate where management should occur first; once the greatest concerns are addressed, the
county can use the rankings to manage remaining concerns. Table 5-2 presents the scores for each
watershed concern, with critical areas indicated in bold. Figure 5-1 illustrates the location of the Tier I
Critical Areas. The following sections discuss how the scores reflect the potential opportunities for
management within each critical area.
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Table 5-2.  Tier | Scores and Selected Critical Areas (in bold)
Water
Quality gnd
Aquatic

SWID | Flooding | Sedimentation Trash Ecosystems | Wildlife Total
EM-01 1.0 0.5 0.0 0.0 3.0 4.5
GC-01 0.0 0.5 0.5 0.0 0.0 1.0
GC-02 0.0 1.0 0.0 0.0 0.0 1.0
GC-03 1.0 0.5 1.0 0.0 25 5.0
GC-04 1.0 0.0 0.5 2.0 3.0 6.5
GC-05 1.5 1.0 1.0 0.0 25 6.0
GC-06 2.0 0.5 0.5 1.0 0.0 4.0
GC-07 2.0 1.0 1.0 1.0 2.0 7.0
GC-08 1.0 0.0 0.0 0.0 1.0 2.0
GC-09 0.5 0.0 0.0 0.0 0.5 1.0
JC-01 0.5 0.0 0.0 2.0 0.5 3.0
JC-02 0.0 0.0 0.0 1.0 0.0 1.0
JC-03 0.5 0.0 0.5 2.0 15 4.5
JC-04 1.5 1.0 1.0 1.0 2.5 7.0
LJ-01 1.0 0.0 0.0 0.0 1.0 2.0
LJ-02 0.5 0.0 0.0 0.0 1.0 15
LJ-03 1.0 1.0 1.0 0.0 25 55
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Figure 5-1. Tier I Critical Areas — Watershed Concerns
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Flooding

Subwatersheds GC-06 and GC-07 were selected as the critical areas for flooding. When Tetra Tech
reviewed FEMA 100-year floodplain maps and locations of development (using 2001 land use), GC-06
and GC-07 were among the subwatersheds with the greatest development intersecting the floodplain.
According to stakeholder survey results, in GC-06 residents in at least one home cannot leave their
neighborhood due to flooding between two and five times per year, and in GC-07 flooding occurs within
at least one home between two and five times per year. Also in GC-06, homes have experienced ponding
in yards at a similar frequency, and stakeholders noted a flooding hot spot in this subwatershed during the
first public meeting.

Sedimentation

The critical areas for instream or inlake sedimentation were selected as subwatersheds. GC-02, GC-05,
GC-07, JC-04, and LJ-03 using stakeholder recommended hot spots and severity ratings. Hot spots for
sedimentation were noted in these subwatersheds either during the public meeting, in survey responses, or
both. Considering all hot spots, these subwatersheds received the highest average rating for
sedimentation severity. Waterbodies affected include Carys Lake, Eight Mile Branch, and Gills Creek.
LJ-03 was selected due to one survey response, which indicated high sedimentation in an unnamed
stream. This subwatershed should be investigated during plan implementation to determine if either 1) a
localized sediment problem is occurring or 2) a larger, subwatershed-wide problem is occurring.

Trash

Subwatersheds GC-03, GC-05, GC-07, JC-04, and LJ-03 were selected as critical areas for trash. Like
sedimentation, stakeholder input was the only indicator used to select these critical areas. Hot spots for
trash were noted in these subwatersheds either during the public meeting, in survey responses, or both.
Considering all hot spots, these subwatersheds received the highest average rating for trash severity.
Affected waterbodies include Little Jackson Creek, Carys Lake, Lightwood Knot Branch, Rockyford
Lake, Gills Creek, Pen Branch, Lake Katherine, and Tributary G-1. The number of affected waterbodies
and critical areas indicates that trash loading is widespread throughout the watershed.

Water Quality and Aquatic Ecosystems

Subwatersheds selected as critical areas for water quality and aquatic ecosystems were GC-04, JC-01, and
JC-03. These subwatersheds each contain a 303(d)-listed waterbody as well as a waterbody with a fish
use advisory.

The selected critical areas contain mercury and dissolved oxygen impairments. In GC-04 and JC-01,
Forest Lake and Sesquicentennial Park Pond, respectively, are listed as impaired due to mercury. In JC-
03, Windsor Lake is listed for impairment of aquatic life due to low dissolved oxygen. The critical areas
selected do not include GC-06 and GC-07, which have fecal coliform and dissolved oxygen impairments.
As explained below, GC-07 is one of the two highest-scoring overall critical areas, partially due to water
quality impairments as well as its flooding, sedimentation, and trash impacts. Management to address
impairments in GC-07 is likely to occur upstream of both GC-06 and GC-07, which would help address
both impairments. For this reason, it does not appear necessary to consider GC-06 and GC-07 as water
quality critical areas.

In the Gills Creek watershed, waterbodies with fish use advisories for mercury are Sesquicentennial Park
Pond (JC-01), Windsor Lake (JC-03), Carys Lake (JC-04), and Forest Lake (GC-04). GC-04 was not
selected as a critical area because it does not contain a 303(d)-listed waterbody. No other fish use
advisories have currently been issued for parameters other than mercury in the Gills Creek watershed.

Wildlife

Subwatersheds EM-01 and GC-04 were selected as critical areas for wildlife. Since high scores represent
worst conditions, these subwatersheds are expected to have experienced the greatest loss of wildlife

@mﬂ‘-‘* -bpb- BP Barber 51



Gills Creek Watershed Management Plan May 2009

habitat and biodiversity. EM-01 and GC-04 are in the lowest quartile for percent area in forest and
wetlands, both within the riparian zone (34 and 37 percent respectively) and the entire subwatershed (10
and 17 percent respectively). They have more forest and wetland than several subwatersheds, but they
received the highest scores because they have no threatened or endangered species occurrences.

Preservation and restoration within EM-01 and GC-04 would not provide an efficient means of regaining
lost habitat because impacts within these subwatersheds are so severe. However, the Tier II critical areas
for preservation and restoration will help determine how a combination of management within and
adjacent to these subwatersheds could most efficiently protect and restore wildlife habitat.

Overall Critical Areas

When Tier I scores are summed across all watershed concerns, subwatersheds GC-07 and JC-04 have the
highest scores. These subwatersheds were selected as the overall critical areas where the greatest
management needs exist.

Subwatershed JC-04 received the highest scores for sedimentation and trash. This subwatershed also
received relatively high scores for flooding, water quality and aquatic ecosystems, and wildlife concerns.
A fish use advisory, due to mercury, has been issued for Carys Lake in this subwatershed.

Subwatershed GC-07 received the highest scores for flooding, sedimentation, and trash as well as
relatively high scores for water quality and aquatic ecosystems and wildlife. Within this subwatershed,
Gills Creek is on the 303(d) list for fecal coliform and dissolved oxygen impairments.

Impacts in subwatersheds JC-04 and GC-07 are likely to originate from numerous sources, and
management should be coordinated so that concerns are addressed effectively.  Management
opportunities that address more than one source or stressor may provide the most effective means of
addressing the impacts in these subwatersheds.

5.2. TIER || CRITICAL AREAS FOR MANAGEMENT OPPORTUNITIES

The Tier II critical areas represent subwatersheds where management would likely address downstream
watershed concerns, including the critical areas identified in Tier I. The following categories of
management opportunities were considered:

o Stormwater BMP Retrofits — Best Management Practices (BMPs), either structural or non-
structural, that are implemented within existing development to reduce impacts from stormwater
runoff.

e Stream and Riparian Buffer Restoration — Revegetation and/or restructuring of a stream channel,
banks, and/or floodplain area to reduce high flows, downstream flooding, and erosion and to
restore the biological and water quality functions of a stream.

e Preservation — Acquisition and permanent protection of undisturbed natural areas to protect
wildlife habitat and downstream water quality.

e New Development Policies — Requirements or other policies to encourage control and treatment
of stormwater runoff from new development to protect watershed functions, including water
quality and aquatic habitat.

e Other Policies and Outreach — Programs implemented to educate watershed citizens and promote
watershed protection efforts.

Table 5-3 lists the indicators used to evaluate management opportunity within a subwatershed. The
indicators represent likely causes of watershed concerns or other conditions that may indicate the
presence of management opportunities. The Tier I Critical Areas were used as indicators for each of the
management opportunities. A subwatershed’s score for these indicators depends on the location of the
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Tier I Critical Areas relative to that subwatershed (within, downstream, upstream, or adjacent). The
critical areas used for each management opportunity are shown in parentheses in Table 5-3. Stakeholder
hot spots relating to sources and stressors were also used as indicators. The remaining indicators were
based on available geographic data.

Table 5-3.  Tier Il Management Opportunity Indicators

Management Opportunity Indicator

Upstream or within Tier | Critical Area (Flooding, Water Quality and Aquatic
BMP Retrofits Ecosystems)

Impervious (%)

Impervious (%) in Riparian Zone

Developed (%)

Hot Spots — Post-Construction

High Score in Restoration (within SW or upstream)

Trash Upstream or within Tier | Critical Area (Trash)

Stream and Riparian  Buffer | Upstream or within Tier | Critical Area (Sedimentation and Water Quality
Restoration and Aquatic Ecosystems)

Percent Forest and Wetlands in Riparian Zone (protected and unprotected)

Hot Spots — Bank Erosion

Subsurface K-factor within 10-ft of Stream

Impervious surface within 10-ft of Stream

Stormwater Outfalls per Stream Mile

Preservation Within or Adjacent to Tier | Critical Area (Wildlife)

Percent Forest and Wetlands in SW (unprotected)

Percent Forest and Wetlands in Riparian Zone (unprotected)

New Development Policies Upstream or within Tier | Critical Area (Any)

Hot Spots — Construction

Percent Forest and Wetlands in SW (unprotected)

Percent Forest and Wetlands in Riparian Zone (unprotected)

Surface K-factor in SW

Average % Slope

Population Trend to 2018

Other Policies and Outreach Upstream or within Tier | Critical Area (Any)

Upstream of Multiple Watershed Concerns

Using the scoring rules outlined in Appendix C, Tetra Tech selected subwatersheds as Tier II Critical
Areas where successful management opportunities are likely to restore and protect watershed functions in
the Tier I critical areas. Table 5-4 presents the scores for each management category, with critical areas
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indicated in bold. Figure 5-2 illustrates the location of the Tier II Critical Areas. The following sections
discuss how the scores reflect the potential opportunities for management within each critical area.

Table 5-4.  Tier Il Scores and Selected Critical Areas (in bold)
Stream and
Riparian New Other
BMP Buffer Development | Policies and
SW ID Retrofits Trash Restoration | Preservation Policies Outreach

EM-01 5.0 1.0 4.0 1.0 3.0 15
GC-01 25 1.0 2.0 0.0 15 1.5
GC-02 3.5 1.0 15 1.0 3.5 1.5
GC-03 4.5 1.0 3.0 2.0 25 1.5
GC-04 4.5 1.0 4.0 2.0 4.0 1.5
GC-05 4.0 1.0 3.5 1.0 3.0 1.5
GC-06 3.5 1.0 2.5 1.0 3.5 1.5
GC-07 4.0 1.0 3.0 1.0 3.5 1.5
GC-08 1.0 0.0 1.0 2.0 3.0 0.0
GC-09 0.0 0.0 1.0 2.0 3.0 0.0
JC-01 3.0 1.0 2.0 0.0 3.0 15
JC-02 1.0 1.0 2.0 0.0 3.0 15
JC-03 5.0 1.0 2.5 2.0 3.5 15
JC-04 55 1.0 3.5 2.0 4.5 15
LJ-01 4.5 1.0 2.5 2.0 4.0 15
LJ-02 3.5 1.0 2.0 2.0 5.0 1.5
LJ-03 6.0 1.0 4.0 0.0 2.0 1.5
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Figure 5-2. Tier Il Critical Areas — Management Opportunities
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BMP Retrofits

Subwatershed LJ-03 was selected as a critical area for BMP retrofit implementation. This subwatershed
is upstream of GC-04, which is one of three critical areas for water quality and aquatic ecosystems. LJ-03
is highly developed and is likely to contain numerous opportunities to control and treat stormwater with
BMP retrofits. This subwatershed is 89 percent developed and has the highest percentage of impervious
surface, both by total area (46 percent) and within the riparian zone (44 percent). LJ-03 contains
stakeholder recommended hot spots with post-construction impacts. This subwatershed also received the
highest score for restoration opportunity and is upstream of subwatersheds with high scores for
restoration opportunity. BMP retrofits within this subwatershed would not only address existing impacts
but would also help protect and enhance stream restoration projects downstream.

Following review of this analysis by Richland County and BP Barber, subwatersheds EM-01 and GC-04
were added as critical areas for BMP retrofits. These critical areas were added so that BMP retrofits
could be implemented in concert with stream restoration, which is recommended below for these
subwatersheds. The BMP retrofits will reduce the erosivity of flows entering stream restoration reaches
and achieve a more successful restoration of stream ecosystem functions.

Trash

All subwatersheds except GC-08 and GC-09 were selected as critical areas for trash. As noted above, the
only indicator available for measuring trash impacts was whether a subwatershed is upstream of the Tier I
Critical Areas for trash. The stakeholder hot spots and survey data indicated that trash impacts are
widespread throughout the watershed, and management would need to be focused throughout developed
areas to effectively reduce these impacts.

Stream and Riparian Buffer Restoration

EM-01, GC-04, and LJ-03 were selected as critical areas for stream and riparian buffer restoration. These
subwatersheds are upstream of Tier I Critical Areas for Sedimentation and Water Quality and Aquatic
Ecosystems. LJ-03 contains the least forest and wetlands in the riparian zone (9 percent) and has the
greatest impervious surface within 10 feet of streams (40 percent). EM-01 is more disturbed in the
riparian zone than most subwatersheds and has one of the highest counts of stormwater outfalls (7 per
mile). Riparian areas in GC-04 are moderately disturbed, and streambank erosion has been observed by
stakeholders in this subwatershed. All three subwatersheds are likely to contain promising stream and
riparian buffer restoration opportunities. None of the highest scoring subwatersheds had highly erodible
soils within 10 feet of streams (K-factor), but the disturbance within these subwatersheds indicates that
stream impacts are likely to have occurred regardless of soil erodibility.

Preservation

The subwatersheds selected as critical areas for preservation are GC-03, GC-04, GC-08, GC-09, JC-03,
JC-04, LJ-01, and LJ-02. These subwatersheds have the greatest percent unprotected forest and wetlands
within the watershed, ranging from 19 to 35 percent, and most of these subwatersheds have the highest
percent unprotected forest and wetlands within the riparian zone as well, ranging from 32 to 72 percent.
Several of these subwatersheds are adjacent to Tier I wildlife critical areas where habitat has been
severely impacted. Although not considered in the scoring, preservation within most of these
subwatersheds would help address multiple watershed concerns.

New Development Policies

Subwatershed LJ-02 was selected as a critical area for new development policies. Although other
subwatersheds should be considered for new development policies, this subwatershed is likely to present
a significant opportunity to reduce the impact of new development in the future. This subwatershed had
the highest average slope and moderately high densities of unprotected forest and wetlands (23 percent in
the subwatershed and 40 percent in the riparian zone). L.J-02 is also among the subwatersheds with the
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lowest population density. All of these characteristics indicate that [LJ-02 is likely to experience
significant new development in the future, and that the land disturbance and impervious surface
associated with development is likely to increase watershed impacts.

Other Policies and Outreach

All subwatersheds except for GC-08 and GC-09 were selected as critical areas for other policies and
outreach. The multiple impacts in GC-07 were a major factor in this selection, since most of the
watershed is upstream of this area. Most of the watershed’s population lives within or upstream of GC-
07, and therefore it would be appropriate to focus outreach efforts within the most populated
subwatersheds. However, people are living within GC-08 and GC-09 near State Route 48 (Bluff Road).
These communities were not represented in the stakeholder survey, and outreach should be conducted in
these areas as well.

Factors Not Considered

The critical areas prioritize portions of the watershed where management will, for the most part, target
urban/suburban runoff and streambank erosion. These sources were among the significant sources of
impacts identified in the source assessment. However, the source assessment also identified the following
significant sources:

o Waterfowl

e NPDES Point Sources

e Atmospheric deposition of Mercury

¢ Combination of industrial sources (RCRA, brownfields, USTs, landfills, etc.)
e SSOs

Septic Systems will also be considered since remnant systems may be a source of bacteria and nutrients.
Management scenarios will consider measures that will target these sources and help to address watershed
concerns.
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6.0 Watershed Goals and Objectives

The Gills Creek Watershed Association has set a vision.

In 2018, the Gills Creek Watershed is a national model for watershed management and planning.
Citizens are enjoying the biking and walking trails throughout the watershed and it serves as the
basis for an environmental education curriculum for Richland County Schools. All new development
is carefully studied for its impact on the watershed and many of the mistakes of the past have been
corrected. The stream corridors have received special attention, accommodate diverse wildlife and
natural flows and capacities have been restored. Water quality is much improved and best
management practices are working. An example is that there has been no net loss of pervious
surfaces. In fact, there has been a measureable reduction in impervious surfaces in the past 3 years.
Current codes reflect strong support from the public and encourage “green” development. The
watershed is litter free and sedimentation in the lakes has been drastically reduced. A task force
composed of governmental representatives and citizens is a model for a coordinated approach to
planning, regulation, and development in an environmentally sensitive area.

A list of goals and objectives were established in a strategic plan to achieve this vision (GCWA, 2009).
This watershed management plan takes this vision to the next level to establish specific goals and
objectives to meet the vision described by the Gills Creek Watershed Association. The Gills Creek
Watershed Association has already established the goal to develop a comprehensive plan for the
management of the Gills Creek watershed. Objectives set in their vision to meet this goal include:

e Gills Creek watershed will be a national model for watershed management and planning by 2018.
o Citizens will enjoy biking and walking trails throughout the watershed.

o Gills Creek watershed serves as a tool for environmental education in Richland County Schools.
e Stream corridors accommodate diverse wildlife.

e Stream hydrology has been restored.

e  Water quality is improved and standards are met.

e No net loss of pervious surface.

e Impervious surface area is reduced.

e County and City codes reflect support of low impact development.

As defined by the US Army Corps of Engineers, objectives in planning are statements that describe the
results you want to get by solving the problems and taking advantage of the opportunities (USACE,
2000). Understanding the problems identified by stakeholders as previously described (Section 5.1) and
the Gills Creek Watershed Association’s vision for the watershed, the following opportunities were
identified:

e Remove trash from waterbodies.

e Reduce the impacts of stormwater to decrease flooding and sedimentation and improve water
quality.

e Stabilize degrading stream channels and unstable stream banks to decrease sedimentation and
improve wildlife habitat and water quality.

e Meet water quality standards for fecal coliform.

e Meet water quality standards for dissolved oxygen.
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e Protect wildlife habitat in riparian zones.

In planning, there are constraints that must be considered in establishing management scenarios.
Constraints identified for this project include:

e The ability to update ordinances.
e Funding for outreach and implementation.
e Available land for new stormwater management features.

The constraints identified in the Gills Creek watershed are consistent with other urban watersheds. These
constraints were considered throughout the development of this watershed management plan.
Management strategies were prioritized to maximize the County’s ability to improve the ecosystem health
of the Gills Creek watershed without being limited by these constraints.

6.1. MANAGEMENT OBJECTIVES

Management objectives incorporate the watershed goals but focus on specific processes that can be
managed, such as riparian conditions and trash in waterbodies (EPA, 2008). After review of existing
data, objectives were established to meet the opportunities available in the watershed.

e Implement stream buffers throughout the watershed.

e Stop floatable trash from filling waterbodies in the Gills Creek watershed by keeping trash in
trash cans and out of stormdrains.

e Reduce the impacts of stormwater flooding by improving stormwater volume controls and
retrofitting inadequate confining structures (culverts and bridges).

e Stabilize degrading stream channels and unstable stream banks to decrease sedimentation and
improve wildlife habitat and water quality.

e Reduce bacteria loads from domesticated pets and leaking or inadequate septic tanks.
e Reduce nutrients from fertilizers.

e Purchase lands for preservation in areas near the Congaree River and in Little Jackson and
Jackson Creeks.

Using the Tier II Critical Areas as guidance, management strategies were developed that would meet
these objectives. Section 7.0 describes these management strategies and how priority locations for
management were identified.
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7.0 Identification of Management Strategies

7.1. EXISTING MANAGEMENT STRATEGIES

Management strategies were developed to meet the goals and objectives established for the watershed and
address the identified critical areas. Prior to developing the management strategies, watershed
management strategies currently being used in the watershed were reviewed as building blocks for the
WMP management strategies. Currently, Richland County, the City of Columbia, and the Gills Creek
Watershed Association are leading management efforts in the watershed, including stormwater
regulations, incentives for developers, and public outreach.

Richland County stormwater regulations include requirements for developers to prepare and implement
erosion and sediment control plans. In general, the county requires developers to use best management
practices (BMPs) to minimize degradation of water quality. All temporary and permanent stormwater
BMPs must be designed and constructed either 1) to remove 80 percent of total suspended solids or 2) to
achieve 0.5 ML/L peak settleable solids concentration, whichever is less. The regulations also require
that stormwater runoff from a constructed development not exceed the pre-development discharge rate of
the 2-year, 24-hour storm up to the 10, 25, or 50-year, 24-hour storm, depending on the area of the
development (Richland County, 2001). Under the Richland County Green Development Code,
developers can receive density bonuses by using innovative watershed protection practices like low
impact development (LID). According to Richland County and the City of Columbia, a number of
stormwater control devices, including numerous detention ponds, have been constructed in the watershed.
Older stormwater ponds in the watershed are likely to need maintenance, repair, and/or retrofitting.

Several watershed management projects are being implemented within or near the watershed. The City of
Columbia is involved with daylighting' a stream reach in Martin Luther King, Jr. Park in downtown
Columbia. Innovative stormwater BMPs, including permeable pavement and two rain gardens (see
Section 7.2.1 for definitions) are being constructed on a commercial site north of the Gills Creek
watershed, near I-77. Wetland protection, restoration, and enhancement projects are being implemented
throughout the county through the US Department of Agriculture’s (USDA’s) Wetlands Reserve
Program. Within the Gills Creek watershed, a restoration project is underway to address an erosion
problem on Windsor Lake Beach along Windsor Lake Boulevard. These activities provide a baseline for
selecting future management activities that would be successful in the watershed. The current and past
activities have provided local government staff with experience in watershed management and have
promoted public awareness with these practices.

Richland County also has experience maintaining stormwater best management practices, including
innovative practices like rain gardens. The county has not yet maintained constructed wetlands and has
limited experience with permeable pavement. The county’s baseline experience in BMP maintenance is
an important consideration for future management strategy recommendations.

Several outreach activities are ongoing within the watershed. The Gills Creek Watershed Association is a
partnership of federal, state, local governments, private organizations, and individuals working to restore
and protect the Gills Creek watershed. Their objectives, as described in Section 6.0, include educating the
public on watershed protection practices. Richland County Conservation District educates homeowners
on the benefits of rain barrels. These activities provide a baseline from which to launch more extensive
outreach efforts.

! Daylighting is the process of converting an underground stream to an open, natural channel.
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7.2. STRATEGIES NEEDED TO ACHIEVE GOALS

The Tier II Critical Areas analysis in Section 5.2 identified general management strategies to address
watershed concerns in the Gills Creek watershed. These strategies were BMP retrofits, stream and buffer
restoration, preservation, new development policies, outreach, and other policies. To develop
management scenarios, these strategies were defined in more detail and areas were identified where
management would best address watershed concerns. Two scenarios were developed in which Scenario 1
recommends an intensive suite strategies and Scenario 2 recommends a less costly proposal, focusing on
the most critical management. Priority locations for management were focused in Tier II critical areas.
The following sections define the recommended management strategies in more detail, describe each
scenario, and provide information on costs and benefits.

7.2.1. Stormwater BMP Retrofits

Stormwater Best Management Practice (BMP) retrofits are implemented within existing development to
reduce impacts from stormwater runoff. BMP Retrofits can be selected and designed to achieve a variety
of water quality and hydrology benefits. This plan recommends a suite of BMP retrofits that would
address the multiple concerns within the Gills Creek watershed. Pond retrofits and stormwater wetlands
provide opportunities to reduce flow rates, which are currently eroding stream channels, while reducing
sediment, nutrient, and bacteria loading to waterbodies. Smaller BMPs — including bioretention/rain
gardens, vegetated filter strips, cisterns/rain barrels, and tree boxes — help treat pollutants at the source
and promote natural, less erosive drainage pathways. Green roofs and permeable pavement directly
reduce the impact of impervious surface by promoting evapotranspiration and infiltration of stormwater,
respectively. Green streets integrate multiple strategies, including treating pollutants at the source and
reducing impervious surface. Scenarios 1 and 2 recommend a combination of these BMPs to address
watershed concerns relating to flooding, sedimentation, and water quality and aquatic ecosystems. The
following sections describe each BMP in more detail.

Types of BMP Retrofits
Wet Detention Pond Retrofit

A wet detention pond maintains a permanent pool of water. This device stores stormwater runoff and
reduces stormwater flow. The ponding of stormwater allows excess sediment to settle out of the water
and encourages bacteria and algae to use excess nutrients. Shoreline plants and other aquatic vegetation
may also remove nutrients, and portions of other pollutants may also be removed. Under typical designs,
stormwater first enters a forebay, which is a
small depression lined with rocks that slows the
incoming stormwater flow and settles out larger
particles. The outlet structure and emergency
spillway control the rate of water draining out
of the pond.

A wet detention pond retrofit can take several
forms. Over time, wet detention ponds fill in
with sediment and no longer remove pollutants
effectively. Digging out the sediment and
replanting vegetation surrounding the pond can
restore the pond’s ability to perform its
functions. Improvements in outlet structures
may also be beneficial. Wet Detention Pond Retroﬁts can also be 1nsta11ed in place of existing Dry
Detention Basins, which are frequently used for peak flow and flood control, but provide little pollutant
removal.
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Stormwater Wetland

A stormwater wetland treats runoff through a series of shallow pools that support wetland plants. This
device stores some stormwater runoff and reduces stormwater outflow. The detention of stormwater
allows excess sediment to settle out of the water. The wetland conditions encourage bacteria and plants to
use excess nutrients, and portions of other pollutants may also be removed. The permanent pool varies in
depth, but is generally no deeper than 3 feet. An outlet structure controls the flow of water out of the
wetland. Large stormwater wetlands may have a forebay, which is a small depression lined with rocks
that slows the incoming stormwater flow and settles out larger soil particles. Stormwater Wetlands are
similar to wet detention ponds, but wet detention ponds have deeper pools, fewer plants, and less surface
area than stormwater wetlands.

Bioretention/Rain Gardens

Bioretention areas (also called rain gardens) are
depressions filled with 2 to 4 feet of sandy soil and
planted with drought and flood tolerant plants.
Stormwater drains into the surface of the
bioretention area and, as the water infiltrates
through the sandy soil, the soil and plants remove a
portion of pollutants (see photo to right). In areas
with permeable soils, the water treated by the
bioretention cell will infiltrate into the native soil.
In areas that have soils with low permeability
(typically clay-dominated soils), a gravel layer and
underdrain pipe are placed below the sandy soil
layer. Once the stormwater infiltrates through the
treatment cell’s sandy soil, it is drained out through the underdrain pipe. Bioretention areas are designed
so that a particular depth of water can pond in the cell during a rain event. The storage depth of these
areas vary from 6 to 12 inches depending local design standards. Sometimes a weir is included in the
bioretention area to bypass excess water above the ponding depth; other installations allow excess water
to filter onto adjacent pervious areas. Since bioretention areas use mulch and a variety of shrubs and
small trees, they can be easily incorporated into existing landscaping.

Tree Boxes

Tree boxes are a special kind of bioretention
cell designed to be used in heavily urbanized
areas. In a typical installation, a large self-
contained planter box is installed in the
sidewalk adjacent to the street and a curb cut or
other device directs runoff to the box’s filter
media (see photo to right). Tree boxes may be
indistinguishable from other street trees to the
untrained eye. Runoff filtered by the soil media
is captured by an underdrain and conveyed to
the stormwater sewer system. The boxes may
also contain shrubbery and other vegetation in
addition to trees to help take up water and
pollutants from the soil media.
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Permeable Pavement

Permeable pavement differs from conventional asphalt and concrete in that it allows for infiltration of
water during a rainfall event. Permeable pavement types include permeable asphalt, permeable concrete,
and paving stones interspersed with sandy soil or other porous fill. These types of pavement vary in
vehicular traffic capacity. Grass parking lots, reinforced with plastic rings, are typically used for
overflow parking while some permeable pavement can be designed to handle more frequent traffic.

Green Streets

Green streets are similar to bioretention in that they
are designed as depressions to temporarily store and
infiltrate stormwater runoff. They are generally
located between the street and sidewalk and contain
shrubs and other vegetation to slow runoff, take up
pollutants, and improve soil infiltration (see photo
to right). When properly designed and maintained,
they can reduce peak flows and infiltrate and treat a
large percentage of annual runoff. They can be
integrated with new development, but are especially
popular in some cities (such as Seattle, WA, and
Portland, OR) as retrofit projects in urban areas.
Municipalities have documented 51gn1ﬁcant cost savings for controlhng flooding and sewer overflow
problems when compared to traditional engineering approaches.

Vegetated Filter Strip with Level Spreader

A vegetated filter strip is a flat strip of land planted with grass or other vegetation. Level spreaders are
used with vegetated filter strips to distribute stormwater runoff and release the water as sheet flow onto
the filter strip. When combined, these two devices reduce stormwater flow and remove a portion of
sediment and pollutants from stormwater runoff.

Cisterns/Rain Barrels

Cisterns are tanks that hold rainwater for
irrigation and other uses (see photo to right). The
cistern pictured to the right can hold over 200
cubic feet of water. These BMPs can be pre-
manufactured or constructed on-site. They also
can be incorporated inconspicuously into the side
of a building. Rain barrels typically hold less
water than cisterns, about 8 cubic feet per rain
barrel. If enough storage volume is provided and
if water is reused frequently, they can be used to
control stormwater runoff, reduce stormwater
flow, and remove pollutants by preventing them
from entering runoff.
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Extensive Green Roof

Green roofs (photo to right) are grassy
areas or gardens installed on a roof.
Rainfall infiltrates into the soil of a green
roof, and a net reduction of stormwater
runoff is achieved as the plants and soil
media facilitate the evaporation of
collected rainfall. Green roofs vary in
design depending on the type of
vegetation and how the roof will be used.
Extensive green roofs are simple, low
maintenance designs that do not allow
public access to the roof. They are
generally constructed with a low weight
soil media that readily soaks up rainfall.
Special desert plants called sedums are frequently planted on extensive green roofs.

Photographs from the following sources: Bioretention: Mecklenburg County, NC; Cistern/Rain Barrels: Clemson University;
Green Roof: U.S. General Services Administration; Stormwater Wetland: City of Charlotte, NC; Tree Box: Low Impact
Development Center; Green Street: City of Portland, OR Bureau of Environmental Services.

Scenario Development

Areas within the Tier II BMP Retrofit Critical Areas (subwatersheds LJ-03, EM-01, and GC-04) were
identified as priorities for BMP retrofits. Tetra Tech consulted past BMP retrofit programs, including
Mecklenburg County’s stormwater utility, and estimated that, due to lack of landowner interest or
physical constraints, BMP retrofits can be successfully implemented to treat up to 10 percent of a given
subwatershed. For Scenario 1, Tetra Tech added 5 percent as a safety factor and assumed that 15 percent
of the critical areas could potentially be treated. If fewer opportunities are available during
implementation, the funding could be used in other subwatersheds. Scenario 2 assumes that 10 percent of
the critical areas will be treated.

To prioritize locations within the critical areas, Tetra Tech selected locations with the most concentrated
impervious surface so that BMP retrofits would address the most severe impacts, both from a hydrologic
and water quality perspective. The area of land identified represented 15 percent of critical areas in
Scenario 1, and 10 percent of critical areas in Scenario 2.

Additional priority locations were selected to address concerns in the two overall Tier I Critical Areas JC-
04 and GC-07. BMP retrofits recommended in LJ-03 (described above) will help address concerns in
subwatershed JC-04; therefore, the additional priority locations were focused on subwatershed GC-07.
Although conditions in this watershed are likely to be affected by LJ-03, EM-01, and GC-04,
management downstream of Lake Katherine would most directly address concerns in GC-07. Therefore,
highly concentrated areas of imperviousness were identified in subwatershed GC-06. These locations will
help address flooding, sedimentation, and water quality and aquatic ecosystem concerns in subwatershed
GC-07. For Scenario 1, the priority areas were a commercial area located on Gills Creek and dense
development within Fort Jackson. For Scenario 2, the Fort Jackson locations were removed and only the
commercial area was considered. Figure 7-1 displays the locations prioritized for BMP retrofits under
Scenarios 1 and 2, including locations within Tier II critical areas and the additional locations in GC-06.

The recommended BMP retrofits above focus on areas with concentrated impervious surface and dense
development. Although these retrofits will help address hot spots of pollutant loading and high
stormwater flows, a well-rounded management plan also should consider dispersed sources and stressors.
Six subwatersheds were selected as priorities for implementing small BMP retrofits in residential
neighborhoods, including rain gardens, cisterns/rain barrels, and others as appropriate. These priority
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areas include the three Tier II critical areas (LJ-03, EM-01, and GC-04) and three additional
subwatersheds (GC-05, GC-06, and GC-07) to address the more downstream portion of the watershed.
Stormwater education and outreach should also be conducted in these subwatersheds, as described in
more detail in Section 7.2.5. Figure 7-1 displays the subwatersheds prioritized for residential stormwater
BMPs and outreach.
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Figure 7-1. BMP Retrofit Priority Locations and Subwatersheds
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The type of BMP most suitable for a given site will be determined during implementation of this plan.
For the purposes of these scenarios, Tetra Tech developed recommended proportions of the BMPs to be
applied to all priority locations, as shown in Table 7-1. The proportions were based on how well a BMP
has been tested and used successfully in the watershed as well as in other communities in the southeast.
The proportions also reflect cost-effectiveness and the ability to achieve a range of pollutant removal and
flow/runoff reduction benefits. These proportions were applied to both scenarios. For subwatersheds
selected for residential BMPs, an equal proportion of small BMP types (bioretention, cisterns/rain barrels,
etc.) was assumed.

Table 7-1.  Proportions of BMP Retrofit Type Applied to Recommended Priority Locations

Percent of Target Drainage
Recommended BMPs Area Treated
Wet Detention (retrofit existing ponds) 35%
Stormwater Wetland 25%
Bioretention/Rain Gardens 14%
Tree Boxes 5%
Green Streets 1%
Permeable Pavement 1%
Rain Barrels 5%
Cisterns 10%
Extensive Green Roofs 1%
Filter Strip and Level Spreader 4%

Table 7-2 displays the recommended drainage areas (DAs) for BMP retrofits within the Gills Creek
watershed. The DAs represent the amount of area for which BMP retrofits would treat and control
stormwater. The table also reports estimated ranges for upfront costs and percent pollutant removal for
those areas. Additional benefits that could not be estimated are described qualitatively. Area weighted
averages of the percent pollutant removal estimates are provided as a rough estimate of what can be
achieved in the prioritized areas for sediment, phosphorus, nitrogen, and bacteria removal. Both the
pollutant removal and cost estimates are provided as approximate, planning-level values; more accurate
costs and benefits will depend on site-specific characteristics and should be determined during plan
implementation.

The costs provided in Table 7-2 reflect costs to design, engineer, and construct BMP retrofits. Each
retrofitted facility also will require inspection and maintenance in order to achieve the water quality and
runoff/flow reduction benefits over the lifetime of the facility. Maintenance costs vary depending on
what equipment is available and what entity (local government, landowner, homeowner, etc.) is
performing the work. Appendix D provides a table of the major inspection and maintenance tasks for
each type of retrofit.
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Table 7-2.

BMP Retrofit Costs and Benefits

Recommended
BMPs

Scenario 1

Scenario 2

Percent Pollutant Load Removal

Target
Drainage
Area
(acres)

Upfront
Cost
Low

Upfront
Cost
High

Target
Drainage
Area
(acres)

Cost
Low

Cost
High

TSS TN TP FC

Description of other benefits
(hydrology, trash removal, etc.)

Wet Detention
(retrofit existing
ponds)*

380

$1.7M

$6.3M

210

$1.0M

$3.5M

20-28 | 15-25 | 13-37 | 18-42

Hydrology — peak flow reduction,
downstream channel erosion
protection.

Trash removal, depending on outlet
structure. Requires regular
maintenance.

Note that Wet Detention Retrofit may
provide only modest gains compared
to what is replaced.

Stormwater
Wetland

270

$2.1M

$7.5M

150

$1.2M

$4.2M

61-86 | 22-55 | 33-76 | 78-88

Hydrology — peak flow reduction,
downstream channel erosion
protection, modest annual runoff
reduction.

Trash removal, depending on outlet
structure. Requires regular
maintenance.

Bioretention/
Rain Gardens

150

$5.1M

$6.3M

80

$2.7M

$3.4M

59-74 | 42-65 | 50 - 65 90+

Hydrology — large reduction in annual
runoff volume, moderate reduction in
peak flow.

Trash removal — good, requires
regular maintenance.

Very good for metals/oil/grease
removal.

Tree Boxes °

50

$1.2M

$3.7M

30

$0.7M

$2.2M

59-74 | 42-65 | 50-65 90+

Same as bioretention.

! Range assumes existing pond performing at the 25™ percentile (poor),and retrofit pond performs between median (average) and 75™ percentile (good).

? Assumed to perform like bioretention.
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Recommended
BMPs

Scenario 1

Scenario 2

Percent Pollutant Load Removal

Target
Drainage
Area
(acres)

Upfront
Cost
Low

Upfront
Cost
High

Target
Drainage
Area
(acres)

Cost
Low

Cost
High

TSS TN TP FC

Description of other benefits
(hydrology, trash removal, etc.)

Green Streets *

10

$1.8M

$2.4M

3

$0.5M

$0.7M

72-92 | 53-74 | 49-74 0

Hydrology — large reduction in annual
runoff volume, moderate reduction in
peak flow.

Permeable
Pavement

$0.2M

$0.5M

$0.1M

$0.3M

Hydrology — good peak flow
reduction.

Performance tied to design and
infiltration capacity of soils. Potential
for moderate to good pollutant and
annual runoff volume reduction.

Rain barrels

50

$3.3M

$4.5M

30

$2.0M

$2.7M

Hydrology — minimal annual volume
reduction due to small volume/roof
area ratio.

Excellent as an
educational/stakeholder involvement
tool.

Cisterns

110

$2.2M

$3.0M

60

$1.2M

$1.6M

10-20 | 10-20 | 10-20 | 10-20

Hydrology — moderate annual volume
reduction, provided water reuse
occurs.

Extensive
Green Roofs

$1.1M

$4.4M

$0.7M

$2.6M

Not
known

Hydrology — good peak flow
reduction, exceptional annual runoff
volume reduction.

! Bacteria removal not reported in reviewed studies; however, any losses are likely offset by inputs from wildlife and pet waste.
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Recommended
BMPs

Scenario 1

Scenario 2

Percent Pollutant Load Removal

Target
Drainage
Area
(acres)

Upfront
Cost
Low

Upfront
Cost
High

Target
Drainage
Area
(acres)

Cost
Low

Cost
High

TSS

TN

TP

FC

Description of other benefits
(hydrology, trash removal, etc.)

Filter Strip
and Level
Spreader *

40

$0.5M

$1.2M

20

$0.3M

$0.6M

81 - 87

55-76

50-70

Hydrology — good peak flow control
and annual runoff volume reduction.

Performance depends heavily on level
spreader structure remaining
completely level to maintain diffuse
flow. Field evaluations demonstrate
that failure is common; even small
drops in structure elevation (fractions
of an inch) can result in concentrated
flow and active filter strip erosion.

Residential
BMPs

200

$7.2M

$11.6

200

$7.2M

$11.6M

0 -90+

0 -90+

BMPs include
bioretention/raingardens, tree boxes,
and cisterns/rain barrels; benefits
depend on BMP used.

Total

1270

$26.4M

$51.4M

789

$17.6M

$33.4M

32

37

49

Sources of cost estimates: Wossink and Hunt (2003), Low Impact Development Center (2008), USEPA (2008), previous Tetra Tech cost estimates for BMP
retrofits in Charlotte, NC.

Sources of pollutant removal estimates: Bean, et al. (2007), Center for Watershed Protection (2007), Collins, et al. (2007), Hunt, et al. (2006), Hunt and Lord
(2006), Moran, et al. (2003), Tetra Tech (2006), Tackett (2008), and Wossink and Hunt (2003).

! Few studies of bacteria in open channels or filter strips are available; most show export of bacteria.

? Area-weighted percent pollutant removal for both scenarios..
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7.2.2. Trash Management

Richland County staff and stakeholders have observed trash loading to streams and lakes throughout the
watershed. The critical areas analysis confirmed that trash loading was widespread based on locations
provided by stakeholders during Public Meeting #1 and the stakeholder survey. Fifteen subwatersheds
were selected as critical areas for trash management because these subwatersheds were upstream of areas
where significant trash loading has been observed. Trash can be released to waterbodies through a
number of mechanisms, including but not limited to: improperly covered receptacles, wildlife tampering
with trash bins, littering from moving vehicles, littering from parked cars in parking lots, and littering
during recreational activities. A combination of outreach, enforcement, and stormwater collection is
required to significantly reduce the amount of trash reaching waterbodies in the Gills Creek watershed.
Retrofits to collect trash from stormwater are considered in this section; outreach and enforcement are
discussed under Section 7.2.5.

BMP Retrofit Types Recommended for Trash

A variety of BMP retrofit options are available to collect trash from stormwater runoff and directly from
waterbodies. Large-scale trash filters that span streams and use nets to remove trash from stream flow
tend to be expensive to install and maintain and are generally geared towards removing trash before it
reaches a large critical waterbody. The trash concerns for the Gills Creek watershed are more focused on
trash accumulating within the streams and lakes throughout the watershed. Tetra Tech therefore
determined that small-scale BMPs, which remove trash at or near the source, were more appropriate for
the Gills Creek watershed.

Catch basin inserts, inlet screen covers, and trash booms
are recommended as trash BMP retrofits for Scenarios 1
and 2. Catch basin inserts (top photo) are screens or
filters inserted into a catch basins or stormwater inlets,
which prevent trash from continuing through the
stormwater conveyance system. Screen covers (bottom
photo) are installed over the entrance to the catch basin or
inlet, preventing trash from entering the conveyance
system. Both of these devices are effective at removing
trash from stormwater runoff including floatable and non-
floatable trash.  Trash build-up must be removed
regularly, and design should consider that these devices
can cause street flooding during storm events. If
stormwater infrastructure is being newly constructed or
replaced, devices that remove trash from multiple inlets
(baffle boxes) may be more cost-effective than individual
inserts or screen covers.

In addition to these BMPs, trash racks can also be
installed on the outlet structures of stormwater BMPs.
These racks cost $1,000 to $2,000, which is a fraction of
the cost of the large scale BMP retrofits like stormwater
wetlands. The racks could be installed on all BMP
retrofits implemented through this plan as well as any
BMPs installed through new development. Maintenances
activities for these BMPs would need to include regular
removal of trash. The cost of trash racks was not included
in the scenario costs.
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Stormwater is not the only source of trash loading to the watershed. Stakeholders have reported that
motorists litter near or directly into waterbodies. To remove trash from these sources, in-stream or in-lake
mechanisms are required. Low-cost trash booms can be installed in streams to remove floatable trash.
These structures consist of a floating plastic boom perpendicular to stream flow that collects trash and
debris. As with the stormwater BMPs, trash must be removed periodically from these devices.

Photographs from the following sources: Catch Basin Insert: City of Los Angeles Stormwater Program; Screen Cover: Gordon,
M. and R. Zamist (2006).

Scenario Development

As noted above, fifteen Tier II Critical Areas were selected for trash management. These areas represent
the majority of the watershed, and implementing and maintaining retrofits for trash removal in this entire
area may not be cost-effective or practical for Richland County and other local governments. Tetra Tech
selected five subwatersheds (LJ-03, JC-02, JC-03, JC-04, and GC-03) that were upstream of the most
severely rated trash hot spots where retrofits may also benefit other trash hotspots downstream. Within
these subwatersheds, priority locations were selected where trash loading from stormwater is likely to be
highest. For Scenario 1, significant areas of high and medium density development were selected as well
as parks and other recreational facilities. For Scenario 2, the selection was limited to significant areas of
high density development. The selected areas are prioritized for either catch basin inserts or screen
covers.

In addition to these areas, a trash boom is recommended along Gills Creek downstream of a large
commercial area and upstream of several trash hot spots in the lower portion of the watershed
(subwatershed GC-06). This device will help remove floatable trash from the commercial area
stormwater runoff as well as from direct loading to Gills Creek from littering. BMP retrofits
recommended for this commercial area will also help reduce trash loading if trash racks are used. To
achieve significant reduction of trash loading, this device should be implemented along with extensive
outreach, enforcement of littering fines, and improvement of city trash bin quality (to prevent wildlife
tampering). One trash boom at this location is recommended for both scenarios. Figure 7-2 displays the
locations prioritized for trash retrofit BMPs (inserts and screen covers) and the recommended trash boom
under Scenarios 1 and 2.
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Figure 7-2. Trash Management Priority Locations
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Table 7-3 displays the recommended drainage areas (DAs) for catch basin inserts or screen covers within
the Gills Creek watershed for each scenario. The DAs represent the amount of area for which the retrofits
would remove trash from stormwater. The recommended trash boom is also included in this table, and
ranges of upfront cost and trash removal estimates are provided for both facility types. The costs
provided in Table 7-3 reflect costs to design, engineer, and install the devices. Each facility will require
regular trash removal to achieve the estimated reduction efficiencies and to prevent street or parking lot
flooding. Trash removal and maintenance costs vary depending on what equipment is available and what
entity (local government, contractor, landowner, etc.) is performing the work. Outreach, enforcement,
and other policies will be essential to achieving significant reduction of trash loading from all sources;
these recommended strategies are described in Section 7.2.5. Both the trash removal and cost estimates
are provided as approximate, planning-level values. More accurate costs and benefits will depend on site-
specific characteristics and should be determined during plan implementation.

Table 7-3. Trash Management Costs and Benefits

Scenario 1 Scenario 2
Upfront | Upfront | Target | Upfront | Upfront Percent
Target Cost Cost Cost Cost Trash
Recommended BMPs Low High Low High Removal
Catch basin inserts or screen covers
(DA acres) 1330 $1.3M $1.8M 448 $0.4M $0.6M 61-81
Trash booms (#) 1 $1,000 $2,000 1 $1,000 $2,000 12-20"
Total | e $1.3M $1.8M | T $0.4M | $0.6M |

Sources of cost and removal estimates: Gordon, M. and R. Zamist (2006), Santa Clara Valley Urban Runoff Pollution
Prevention Program (2007), Granite Environmental, Inc., personal communication to H. Fisher, September 23, 2008.

7.2.3.  Stream and Riparian Buffer Restoration

Restoration of stream channels and riparian buffers are recommended in the Gills Creek watershed to
address the watershed concerns of sedimentation and water quality and aquatic ecosystems. Although
flooding is best addressed by BMP retrofits that control stormwater, restoration may also address flooding
concerns as well. The benefits of stream restoration are best understood by considering watershed
functions of unimpacted stream ecosystems, which include:

e Removal of suspended sediment through settling within floodplain areas

e Filtering of sediment, nutrients, and other pollutants as runoff flows through floodplain areas
e Reduction of instream nutrients that cause low dissolved oxygen and algal blooms

e Regulation of stormwater flows and flooding

Disturbance and development of watersheds impact stream ecosystems by increasing flows and pollutant
loads beyond the natural capacity of these systems. BMP retrofits are recommended to protect streams
from erosive flows from development and impervious surfaces, while enforcement of sediment and
erosion control requirements is recommended to reduce excessive sediment loading to streams. Stream
and riparian buffer restoration is recommended to restore the natural functions of stream ecosystems that
have previously been impacted. Recommended restoration includes revegetation and/or restructuring of a
stream channel, banks, and/or floodplain areas to reduce high flows, downstream flooding, and erosion

" Booms capture floatable trash only, which accounts for about 20 percent of all trash; this range reflects the percent
of total trash removed.
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and to restore the biological and water quality functions of streams. The following section describes the
recommended types of restoration in more detail.

Types of Restoration Recommended
Daylighting

Some stream reaches within the Gills Creek watershed have been covered by parking lots or other
structures or piped under a variety of land uses. These reaches may either be piped or buried as earthen
channels. Piped streams are not likely to be actively eroding but may cause stream instability and
channel/bank erosion downstream of their confluence with open channels, while buried earthen channels
are likely to be actively eroding and contributing sediment to downstream reaches. Daylighting is a type
of stream restoration that converts a buried stream to an open channel and seeks to restore the natural
functions of a stream. When a stream is daylighted and restored, the natural functions of nutrient cycling
can be enhanced and restored; these functions remove excessive dissolved nutrients that cause low
dissolved oxygen. Restoration provides habitat for fish and other aquatic organisms, slows stream flow,
and reduces erosion of downstream reaches. Daylighting buried earthen channels provides the additional
benefit of reducing channel erosion within the stream reach. Once a stream is converted to an open
channel, restoration strategies can be similar to those used for channel restoration, which is described
below.

Channel Restoration

Open channels that have been receiving
stormwater flow from development are likely
experiencing bank and channel erosion beyond
their natural capacities. Aquatic communities are
likely degraded due to these impacts, and this
erosion was identified in the source assessment as
a potentially significant source of sediment
loading (Section 4.1.6). Restoration strategies
include:

e Producing more gradually sloping banks

e Reconnecting a stream to the floodplain

e Converting a stream from a straight to a
meandering channel

o Restoration of riffles (shallow areas where flow passes over a gravel bed)

e Restoration of pools (deeper, more slow flowing areas)

e Rock or wood structures that promote natural stream flow patterns (see above photo)
e Revegetation of banks

Within urban streams, development may exist too close to stream reaches and limit restoration strategies
to those that can be accomplished within the existing channel configuration. The design of stream
restoration depends on a number of site-specific factors.

Photograph by Heather Fisher, Tetra Tech.
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Riparian Buffer Restoration

Riparian habitat exists between stream channels and upland areas and typically intersects with the
floodplain. Riparian buffer restoration involves restoring natural vegetation where riparian habitat has
been previously impacted or destroyed. Riparian buffer restoration will provide an important
management strategy, particularly when coupled with preservation, bioengineering, and BMP retrofit
opportunities.

Riparian buffer restoration management measures, as considered in this management plan, would include
restoration (i.e., planting) of riparian vegetation. Appropriate plant communities will need to be selected,
and a planting plan should be developed for each site that identifies planting zones based on hydrology,
soils, slopes and other factors) for the selected plant communities. Construction activities will involve
invasive plant removal, grading, soil conditioning, planting, and soil stabilization. Maintenance and
monitoring will be required to ensure success of the restoration.

Scenario Development

Three subwatersheds (EM-01, GC-04, and LJ-03) were selected as Tier II Critical Areas for stream and
riparian buffer restoration. Within these subwatersheds, aerial photographs were used to identify
opportunities for restoration. Intermittent and perennial stream reaches that were buried beneath surfaces
and are relatively easy to remove, like grass or parking lots, were identified as daylighting opportunities.
For some reaches, the type of channel was difficult to determine using aerial photographs; daylighting
opportunities will need to be verified during implementation. Open channels, either intermittent or
perennial, were prioritized for channel restoration. Areas within the riparian zone® were identified as
riparian buffer restoration opportunities if they were significantly devoid of natural vegetation and were
not already developed. Scenario 1 includes all three types of restoration opportunities, and Scenario 2
includes only channel and buffer restoration. Daylighting opportunities were removed from Scenario 2 to
reduce costs and potential feasibility issues. Figure 7-3 displays the priority locations for daylighting,
channel restoration, and buffer restoration for Scenarios 1 and 2.

¥ Consistent with earlier analysis, the riparian zone was defined as land within 100 feet of perennial streams, within
50 feet of intermittent streams, and within 50 feet of lakes and ponds.
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Figure 7-3. Stream and Riparian Buffer Restoration Priority Locations
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Table 7-4 displays the recommended lengths of stream restoration reaches and drainages areas for buffer
restoration. The buffer restoration drainage areas represent the area within approximately 150 feet of
buffer restoration opportunities. Buffer restoration is estimated to provide the greatest pollutant removal
benefits for runoff from land within 150 feet of the buffer. Beyond this distance, runoff can begin to form
channels or concentrated flow that short circuits the pollutant removal functions of the buffer.

The costs provided in Table 7-4 reflect costs to design, engineer, construct, and purchase conservation
easements for the recommended restoration. Monitoring of each restoration will be required in order to
ensure successful restoration of ecosystem functions, and some repairs or revegetation may be necessary
to maintain these functions.

Table 7-4 provides approximate pollutant removal estimates for channel restoration and riparian buffer
restoration. Data on pollutant removal from daylighting were not available and could be highly variable
depending on the condition of the buried stream. Daylighting and restoring streams that are buried
without being piped would have both direct sediment and nutrient reduction benefits, while daylighting of
piped streams might provide direct nutrient reduction benefits and only indirect sediment reduction
benefits by reducing downstream erosion. Percent removal efficiencies for channel restoration in Table
7-4 refer to the reduction of instream sediment loading from bank and channel erosion. The removal
efficiencies for riparian buffer restoration estimate the reduction in pollutant loading from the target
drainage areas (150 feet from the restored riparian buffer). Both the pollutant removal and cost estimates
are provided as approximate, planning-level values; more accurate costs and benefits will depend on site-
specific characteristics and should be determined during plan implementation.
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Table 7-4.  Stream and Riparian Buffer Restoration Costs and Benefits
Scenario 1 Scenario 2 Percent Pollutant Load Removal
Target Target
Area | Upfront | Upfront | Area | Upfront | Upfront
Recommended or Cost Cost or Cost Cost Description of other benefits
Restoration Length Low High Length Low High TSS TN TP FC (hydrology, trash removal, etc.)
P 1
Daylighting (feet) 12,000 $3.1M $3.8M 0 $0.0M $0.0M Not Not Not Not Hydrology — restoration of natural
known | known | known | known | hydrology.
Restoration of aquatic habitat.
Channel , | 13,000 | $3.3M | $4.1M | 13,000 | $3.3M | $4.1M | 50- Not Not Not | Hydrology — restoration of natural
Restoration (feet) 90° known | known | known | hydrology.
Restoration of aquatic habitat.
Eipa”a“_B“ffgg 160 | $2.1M | $3.2M 160 | $21M | $32M | 62 31 38 Not | Restored wildlife habitat, increased
¢ es.toratlonD( " B known | flood retention, further pollutant
oot; acres DA) loading reduction through
conversion to forest from other land
uses.
Eipa”a“_B“ff% . 50 | $0.6M | $0.8M 50 | $0.6M | $0.8M | 67 34 43 Not | Enhanced wildlife habitat, flood
¢ es.toratlonD(A B known | retention, and additional pollutant
oot; acres DA) loading reduction compared to 50-
foot buffers.
Total | $9.8M | $119M | - $6.7M $8.IM | - | e | e | e

Source of cost estimates: NCEEP (2007)
Sources of pollutant removal estimates: Desbonnet, et al. (1994), Jessup (2003), Schueler (1995), Tetra Tech (2005), Wenger (1999).

! Reduction in nutrients likely due to establishment of aquatic ecosystem and build up of organic matter. Sediment reduction is less likely but depends heavily on
whether the buried stream and/or its outlet were a sediment source.

? Preliminary research suggests limited or no additional nutrient removal

3 Percent pollutant removal refers to reduction of instream sediment sources and not reduction of delivered loads from upland areas. Stream restoration may
provide additional sediment reduction benefits relating to the settling of delivered upland sediment loads.
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7.2.4. Preservation and New Development Policies

The majority of natural areas within the watershed, outside Fort Jackson, have been disturbed or
developed. The remaining land within riparian, or floodplain, areas provides natural pollutant removal
and stream flow regulation, as described in the previous section. Natural areas outside of the riparian
zone protect land from erosion and provide wildlife habitat, and if this land were developed, pollutant
loading and runoff delivered to streams would increase. These impacts would be especially prominent in
critical areas in the upper watershed where the highest slopes and erosion potentials were identified. The
purpose of recommended preservation and new development policies is to reduce future impacts to
existing natural areas.

Types of Preservation and New Development Policies

Preservation of natural areas involves the purchase of land in fee simple or through a conservation
easement. A conservation easement typically costs 50 to 80 percent of the fee simple purchase price of
land. The easement allows a property owner continued use of the property while preventing the removal
or disturbance of natural vegetation. A fee simple purchase involves a complete transfer of property
rights from the landowner to the party preserving the property.

New development policies include practices to minimize the impacts of development on existing natural
areas. These practices can either be promoted or required by local governments. Richland County
currently requires developers to manage the quality and quantity of stormwater runoff and encourages
additional treatment and control through its Green Development Code. The county is also currently
updating its stormwater and water quality regulations to provide additional watershed protection.
Developers would be required to maintain undisturbed riparian buffers within 100 feet of perennial
waterbodies and within 50 feet of intermittent waterbodies. The proposed regulations include an overlay
district, whose boundaries are defined as the Gills Creek Floodway as shown on the FEMA Flood
Insurance Rate Maps. Within this district, the proposed regulations would require that developers restrict
peak discharges rates to half the pre-development rates for the 2, 5, 10 and 25-year storm events or to the
downstream system capacity, whichever is less. The proposed regulations would also require all
development in the Gills Creek watershed to treat runoff for water quality beyond what is currently
required (Richland County, 2008).

The proposed regulations, if enacted, would reduce the impacts of new development in the Gills Creek
watershed. New development regulations, both current and proposed, are often more successful when
pilot projects demonstrate how the regulations can be implemented. New development strategies
recommended as part of this plan considered how Richland County could work together with developers
to implement pilot projects on new development.

Scenario recommendations considered two innovative development design strategies that can help
address watershed concerns. The first strategy, Low Impact Development (LID), allows for development
of a property while maintaining the essential site hydrologic functions (Coffman, 1999). LID
accomplishes this by drawing on a suite of site planning concepts as well as structural and non-structural
BMPs. The major LID design concepts are:

e Minimization of disturbed area: Delineate areas that can be permanently protected from
disturbance to reduce the extent of clearing and grading required.

e Natural drainage design: Design the drainage and hydrology of the site to minimize stormwater
runoff, to convey runoff through the site in a way that takes advantage of natural landscape
features, and to modify drainage flow paths to promote longer travel times.

e Location of Best Management Practices (BMPs) near the pollutant source: Locate detention and
water quality stormwater BMPs to treat runoff at the source.
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e Reduction of impervious surface: Reduce total impervious area through alternative roadway
layouts, narrower road sections, fewer on-street parking spaces, smaller rooftops, and alternative
driveway configurations to minimize hydrologic impacts.

e Disconnection of impervious surfaces: Disconnect impervious surfaces from stormwater
conveyances (e.g., directing roof drains to bioretention cells or conveying runoff from lawns and
driveways through vegetated buffers).

e Optimal use of structural practices: Adjust the location, type, and/or configuration of structural
practices to enhance overall site performance (e.g., use swales to convey and treat stormwater as
opposed to simply conveying stormwater with underground storm drains).

The LID concepts offer guidance for
how to design a site that minimizes
pollutants in surface runoff and helps to
preserve the natural hydrology of the site
and receiving waters. The photograph to
the right depicts an LID design with
permeable  pavement, disconnected
impervious surface, and natural drainage
design that incorporates landscaping.
Not all LID strategies are appropriate for
each site, and at times, a hybrid
approach, incorporating LID and
conventional designs, may provide the
most cost-effective approach to reducing impact. The success of an LID design is determined by
evaluating how similar a development’s hydrology and pollutant loading are to predevelopment
conditions.

Conservation design is related to LID and involves planning development to preserve natural, undisturbed
forest, wetland, and other natural features. Strategies include clustering lots and buildings to reduce road
lengths and disturbance to natural areas; prioritizing high quality habitat and other natural features to
preserve; and designing the development so that residents and visitors benefit from the natural beauty,
shade, and recreational opportunities of the preserved areas. The photograph below depicts a community
in which natural areas have been preserved.

Opportunities to implement conservation
design and LID can enhance the benefits
of  Richland  County stormwater
requirements (both current and pending
future  regulations) by  controlling
pollutants at the source, reducing overall
land disturbance, and preserving natural
areas. Within the remaining developable
land in the watershed, Richland County
and other local governments could work
with developers to implement these
strategies,  providing incentives  to
developers under the County Green
Development Code. The management - = s : .
scenarios consider how these efforts can be 1ntegrated w1th preservatlon and Where in the watershed
would innovative development practices provide the greatest benefit.

Photographs by Heather Fisher, Tetra Tech.
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Scenario Development

Eight subwatersheds were selected as Tier II Critical Areas for preservation. Unprotected natural areas,
including undisturbed forest and wetlands, were identified as priority locations for preservation.
Locations were defined as unprotected if they are not currently being maintained within city or state park
boundaries. Natural areas within Fort Jackson were also considered protected because they are managed
for wildlife habitat and are not currently planned for development [D. Allen, Fort Jackson Natural
Resources, personal communication with H. Fisher, November 20, 2008]. Priority areas include
extensive forested wetlands within the floodplain of the Congaree River. Development may occur on this
land if developers obtain permits from the federal government. Permanent preservation of these wetland
areas would prevent development and ensure that this wetland habitat remains undisturbed. For Scenario
1, all priority locations identified are recommended for preservation; for Scenario 2, priority locations
were reduced to land within the riparian zone' only.

Subwatershed [LJ-02 was selected as the Tier II Critical Area for new development policies. Priority
locations were identified in this subwatershed for the promotion of innovative development techniques,
like LID or conservation design, to reduce the impact of future development. Significant areas of
undeveloped land were identified for this purpose. Since this land coincides with those identified for
preservation in this subwatershed, Scenario 1 would involve pursuit of preservation of this land first. If
landowners are not interested in preservation but want to develop the property, then a partners