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Acronyms and Abbreviations
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BOD
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EPA
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MS4
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NPDES
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TN
TP
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WMP
WMIP
WQRP

best management practice

biochemical oxygen demand

Better Site Design

Critical Area Protection Plan

capital improvements program

dissolved oxygen

Division of Water Quality (North Carolina)
U.S. Environmental Protection Agency
Federal Emergency Management Agency
geographic information system
hydrologic soil group

Jordan/Falls Lake Stormwater Load Accounting Tool

load allocation

low impact development
memorandum of understanding
municipal separate storm sewer system
North Carolina Biotic Index

North Carolina Central University
National Pollutant Discharge Elimination System
publicly owned treatment works
Riparian Area Management Plan
Reference Guide for Development
stormwater control measure

stream corridor restoration

Sanitary Sewer Overflow

Storm Water Management Model

total maximum daily load

total nitrogen

total phosphorus

total suspended solids

unified development ordinance
wasteload allocation

watershed management plan
watershed management improvement plan
Water Quality Recovery Plan
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Glossary

assessment

best management practice (BMP)

Better Site Design (BSD)

biochemical oxygen demand (BOD)

buffer

catch basin

concentrated flow

diffuse flow

discharge

illicit discharge
dissolved oxygen (DO)

drainage system (stormwater)

an evaluation to determine the importance, size, or
value

schedules of activities, prohibitions of practices,
maintenance procedures, and other management
practices to prevent or reduce the discharge of
pollutants to waters of the United States; see SCM

a collection of site planning, design, and
development strategies that help reduce adverse
impacts to the natural environment by recreating, to
a certain extent, the original hydrology and plant
community of the predevelopment site

measurement of the amount of oxygen used in the
decomposition of organic material, over a specified
time period (usually 5 days) in a wastewater or
stormwater sample

something that lessens or absorbs negative effects;
see riparian buffer

part of the stormwater drainage system that
temporarily holds runoff from a specific area
(usually a concrete box with a grate where a storm
drain empties into the sewer), a catch basin may be
used to catch large items that might block the flow
in the stormwater sewer

runoff that accumulates or converges into well-
defined channels

surface runoff flow that is spread out and slowed
down to help prevent erosion and protect water
quality

volume rate of stormwater or wastewater flow

a discharge to a stormwater drainage system that
contains anything not specifically allowed by an
NPDES permit (whether direct or indirect)

the amount of oxygen freely available in a body of
water — dissolved oxygen is important for a
balanced aquatic ecosystem

a system of natural and manmade drains, pipes,
ditches, and waterways (such as creeks, streams,
rivers, wetlands, ponds, and lakes) that collect and
carry stormwater—drainage systems can be owned
publically or privately

Vi
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easement

erosion

evaporation

evapotranspiration
flood / flooding

floodplain

floodplain: 100 year

floodplain: 500 year

floodway

filter

geographic information system (GIS)

groundwater

impervious surface

infrastructure

infiltration

low impact development (LID)

management, stormwater

a legal agreement that gives a right to a person or
group to make limited use of another's property
(examples include having a road on another's
property to reach your own or a utility easement
where pipe or power lines run through a property)

a process where water wears away soil and dirt
from the land carrying it to water

the process where the heat from the sun causes
liquid water to become water vapor

a combination of evaporation and transpiration

when a normally dry area becomes covered in
water or another liquid

an area likely to be covered by rising water (can be
outside a FEMA mapped floodplain); also known
as flood prone area

a flood that has a 1 percent chance of occurring in
any year

a flood that has a 0.2 percent chance of occurring in
any year

according to FEMA: where floodwaters are likely
to be deepest and fastest, the area of the floodplain
that should be kept free of obstructions to allow
floodwaters to move downstream

a porous media used for removing impurities or
solids from stormwater or wastewater

a system used to capture, store, analyze, and
display data linked to geographic locations

water that filters into the soil and either flows to an
aquifer or returns to surface waters; can be shallow
or deep

a surface that does not allow water to soak in,
usually hard; examples: roofs, roads, and parking
lots

the basic physical and organizational structures and
facilities (e.g., buildings, roads, utilities) needed for
the operation of a society

the slow seeping of rain water into the soil

a land planning and engineering design approach to
managing stormwater runoff that emphasizes
conservation and use of on-site natural features to
protect water quality

controlling the amount and content of stormwater

vii
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municipal separate storm sewer system (MS4)

non-point source

non-structural control

nutrients

peak flow

pervious surface

pollutant/pollution

reservoir

riparian

riparian buffer

runoff

sanitary sewer

sediment

screening

a conveyance or system of conveyances (including
roads with drainage systems, municipal streets,
catch basins, curbs, gutters, ditches, man-made
channels, or storm drains) designed or used for
collecting or conveying stormwater, and neither
includes wastewater nor is connected to a publicly
owned treatment works (POTW)

water pollution affecting a water body that
originates from many, diffuse sources and is
difficult to identify and prevent

source-control programs, policies, techniques, etc.,
that reduce the amount of stormwater pollutants in
stormwater runoff by primarily seeking to change

human behavior

regarded as a pollutant in stormwater runoff; means
a chemical element or compound, such as nitrogen
or phosphorus that is essential to and promotes the
development of organisms

maximum volume rate of runoff during a storm
event

a surface that allows water to soak in; examples:
planted area of ground, forested areas

generally, something that damages or contaminates
air, water, or soil

a man-made lake used to store water for uses such
as a drinking water supply

an area next to the banks of streams, rivers, lakes,
or other bodies of water

an area with plants and trees next to a body of
water that helps protect water quality by filtering
pollutants from runoff

rain or snow melt that does not filter into the soil
but instead flows into nearby drains or bodies of
water

the sewer system that takes used water from sinks,
showers, and toilets to the wastewater treatment
plant; in Durham the stormwater sewer is separate
from the sanitary sewer; also can include waste
from commercial and industrial operations

material worn away from the landscape (such as
soil and bits of rock) by water, wind, or ice

the evaluation of a group using a methodical survey
to assess suitability for a particular purpose
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storm drain

stormwater

stormwater control measure (SCM)

stormwater drainage system

stream channel

stream corridor restoration (SCR)

structural control

sustainable

total maximum daily load (TMDL)

total suspended solids (TSS)
toxic

transpiration

unified development ordinance (UDO)

an opening to the stormwater sewer that moves rain
or melted snow that does not soak into the ground
to a nearby stream, river, or lake

water that flows over the land after it rains or snow
melts

any structural or nonstructural strategy, practice,
technology, process, program, or other method
intended to control or reduce stormwater runoff and
associated pollutants, or to induce or control the
infiltration or groundwater recharge of stormwater
or to eliminate illicit or illegal non-stormwater
discharges into stormwater conveyances; see BMP

infrastructure of curbs/gutters, catch basins,
manholes, culverts, ponds, etc. used to collect and
convey stormwater to its point of discharge; can
include SCM’s

a long, narrow low area a stream usually flows
through; includes the bed of the stream and its
banks

actions and measures designed to enable stream
corridors, both the stream channel and adjoining
riparian area, to recover dynamic equilibrium and
function at a self-sustaining level

facilities that reduce the quantity or improve the
quality of stormwater at or near its source,
commonly through filtration, infiltration, and
detention. Examples: swales, buffer strips,
wetlands, wet/dry ponds, bioretention, permeable
pavement

conserving an ecological balance by avoiding the
depletion of natural resources

sum of the individual wasteload allocations
(WLAs) for point sources and load allocations
(LAs) for nonpoint sources and natural background
under the federal Clean Water Act

measured of combined settleable and non-settleable
solids in stormwater and wastewater

able to cause injury or even death usually by means
of a poisonous chemical

a process where water vapor is released from a
living organism such as through the leaves of a
plant or the pores of an animal

a set of regulations that consolidates most of the
requirements that apply to development from both
the City of Durham and Durham County
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velocity

vegetation

wastewater

water body

watershed

waterway

how fast water flows in a given direction during a
specified time

plants; trees, shrubs, and grass

any water that has been adversely affected in
quality by anthropogenic influence; often refers to
domestic or industrial waste streams

an accumulation of water such as a river, lake,
stream, or ocean

land areas and their network of creeks that convey
stormwater runoff to a common body of water

navigable body of water such as a river, channel, or
canal
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1 Introduction

1.1 Stewardship of Third Fork Creek Watershed

The City of Durham’s vision is to be the leading city in providing an excellent and sustainable quality of
life (Durham Strategic Plan, 2012 annual report). Consequently, the mission of City staff is to provide
quality services to make Durham a great place to live, work, and play. For Durham’s Stormwater Services
Division, this means managing stormwater runoff to restore and protect the City’s water resources.
Stormwater management is most effective when viewed in the watershed context—watersheds are land
areas and their network of creeks that convey stormwater runoff to a common body of water.

In 2007, the City launched a watershed management planning process to proactively address changes the
City is making to comply with water quality regulations, to improve the health of the streams draining the
City, and create value for neighborhoods in the City’s watersheds. As a part of that process, the City is
finalizing a watershed management plan (WMP) for Northeast Creek and Crooked Creek and has
completed one for Ellerbe Creek. This WMP was developed for the Third Fork Creek watershed.

The Third Fork Creek WMP will primarily support these three goals of the City’s Strategic Plan:

Strategic Plan Goal 3: Thriving livable neighborhoods
Strategic Plan Goal 4: Well-managed city
Strategic Plan Goal 5: Stewardship of the City’s physical assets

The Strategic Plan calls for the City to modify wastewater treatment plant and stormwater discharge
processes to meet water quality standards. Any changes in surface water quality progress will be
measured using a Water Quality Index based on monitoring data collected and assessed by the
Stormwater Services Division. The WMP characterizes watershed resources and water quality, and
identifies high-priority areas in the watershed that need restoration and protection, and specific
management actions to improve water quality of Third Fork Creek.

A key to environmental stewardship is to identify, prioritize and implement stormwater management
projects to help achieve the City’s multiple goals. The Strategic Plan notes that part of being a well-
managed city (Goal 4) is periodically reviewing and updating the multiyear financial plan and the Capital
Improvements Program (CIP) to align resources with priorities and to identify and prioritize unfunded
CIP needs. Therefore, one of the primary reasons for developing this WMP is to identify, evaluate, and
prioritize watershed restoration and protection projects and actions to be incorporated in the City’s CIP
and financial plan.

1 Introduction



Third Fork Creek Watershed Management Plan December 2012

1.2 Organization of the Third Fork Creek Watershed Management
Plan

The WMP is organized into three volumes:

1. Volume I — Executive Summary. This brief document describes the approach for developing the
WMP, key findings of the assessment of watershed conditions, existing efforts that provide a
current base or foundation for watershed management, project prioritization criteria, high-priority
watershed improvement projects (see Table 6 and Figure 11 in Volume I1) and actions
recommended, and the associated costs and benefits of implementing the WMP.

2. Volume Il — Watershed Management Plan. The main report summarizes the methods for
developing the WMP; describes the character of the watershed (such as current land use);
discusses water quality issues and the primary forces negatively affecting water quality; states the
goals and objectives of the WMP; highlights existing management efforts in the watershed,
shows watershed improvement opportunities; and describes a plan for implementing the high-
priority projects and actions.

3. Volume Il — Technical Appendices. A series of memoranda and reports prepared throughout
the project are included in Volume 111. They describe in more detail the technical approaches used
and results of the analyses.

1.3 Introduction to the Third Fork Creek Watershed

The Third Fork Creek watershed is in southern Durham County, North Carolina (Figure 1). Third Fork
Creek flows through the heart of many City of Durham neighborhoods such as Tuscaloosa-Lakewood, St.
Teresa, Forest Hills, Hope Valley Farms, and Woodcroft, down to New Hope Creek that flows into
Jordan Lake. The northern boundary of the watershed is in downtown Durham, just north of NC 147, or
the Durham Freeway. The southern boundary is just north of Interstate 40. The watershed covers an area
of 16.6 square miles.

The Third Fork Creek watershed drainage includes a significant portion of the older and highly urbanized
downtown section of the City. Much of the development of this portion of the City occurred before
consideration was given to effects of development on water quality and watershed resources. As a
consequence, water quality is impaired in several areas of the watershed. Section 2 of this WMP
summarizes the findings of detailed watershed characterization conducted for Third Fork Creek. This
characterization helped to identify and prioritize the most important issues to address and guide
development of specific management goals and objectives (summarized in Section 3) and locate specific
opportunities throughout the watershed for improving water quality through protection and restoration of
watershed resources (Section 5 of the WMP).

Because Third Fork Creek drains to the Upper New Hope Arm of Jordan Lake, it is subject to regulatory
requirements stemming from the total maximum daily load (TMDL) and nutrient management strategy
for controlling nutrients to meet the state chlorophyll a standard established for Jordan Lake. This
standard and associated strategy was enacted by the North Carolina Environmental Management

1 Introduction
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Commission in 2009 and is administered by the North Carolina Division of Water Quality (DWQ).
Management actions recommended in this WMP were shaped and developed to help the City comply
with these regulatory requirements. Methods for developing the Third Fork Creek WMP are summarized
in Section 1.4.

1.4 Method for Developing the WMP

To develop the Third Fork Creek WMP, the City established a Coordination Team composed of staff
from multiple departments and groups. The team worked together and with the consultant, Tetra Tech,
throughout the process. A stepwise approach was conducted beginning with review of existing data on the
watershed and its water quality. On the basis of that review and additional analysis using a geographic
information system (GIS), field survey information in the primary areas of concern was collected. Field
data and observations were used to identify problem areas, specifically identifying stream channel
stability and riparian area condition (i.e., condition of the land adjacent to the stream channel and in the
floodplain), infrastructure crossings, illegal dumping, illicit discharges, and invasive species. Potential
sites for stream channel and riparian buffer restoration were noted, and the City’s existing Riparian Area
Management Plan (RAMP) was updated. Additional field data was collected in selected upland areas,
where overland flow of stormwater enters streams, to identify potential stormwater concerns and
opportunities for managing stormwater runoff volume and water quality.

Next, a watershed water quality model—Storm Water Management Model (SWMM)—uwas set up for
Third Fork Creek. The US Environmental Protection Agency (EPA) SWMM model, first developed in
1971, has undergone numerous updates and enhancements, and is designed for storm event flow
management in urban drainage systems. The model for Third Fork Creek was calibrated and validated
with observed data for flow and water quality collected in the watershed. The model allows for the City to
better understand the relationships between land use and land cover, stormwater management practices,
and the resulting runoff volume and pollutants that can impact Third Fork Creek and downstream Jordan
Lake. The model included a simulation of existing, on-the-ground stormwater control measures (SCMs)
to evaluate their ability to manage runoff volume and pollutants. The modeling results helped identify
those areas in the watershed generating the highest loads for pollutants of concern.

The combination of results from the existing data review, GIS analyses, stream surveys, upland surveys,
and SWMM modeling were used to identify and prioritize management areas in the Third Fork Creek
watershed. Opportunities for upland stormwater retrofits (i.e., constructing new or modified SCMs on
existing developed land where no or inadequate treatment exists) and stream and buffer restoration
projects were evaluated and ranked accordingly. Additionally, existing undeveloped lands found to be
critical to the future protection of water quality and watershed resources were identified and prioritized in
a Critical Area Protection Plan (CAPP).

1 Introduction
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Figure 1. Third Fork Creek Watershed in South Durham
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A subset of the prioritized SCM and stream restoration projects was selected to develop preliminary
engineering or conceptual designs for implementation consideration. These project designs (with
preliminary cost-benefit evaluations) will provide the opportunity for the City to determine whether the
selected projects merit inclusion in the City’s CIP and financial plan. Additionally, an existing City
property was selected and is being evaluated for potential application of Better Site Design (BSD)/Low
Impact Development (LID) concepts.

In addition to management recommendations specific to the Third Fork Creek watershed, policies and
procedures were reviewed for a number of services that pertain to City-wide programs. Local stormwater
codes, ordinances, policies, and procedures were reviewed for potential refinement needs. Similarly, SCM
maintenance standards, protocols, and policies were reviewed for areas of potential refinement.

Public outreach and education was another important component of this WMP. Results of the watershed
characterization and selection of management opportunities were shared with interested members of the
public through newsletters, three public meetings, and updates on the project webpage
(http://durhamnc.gov/ich/op/pwd/storm/Pages/stormwater_thirdfork.aspx) and the Stormwater Services
Facebook page (https://www.facebook.com/durhamncstormwater). Public input was received from
stakeholders on potential enhancements to watershed management in the Third Fork Creek watershed and
incorporated into the WMP, as feasible.

The final step of the WMP was the development of an implementation strategy for the identified
recommendations.

An overview of field and planning efforts conducted for Third Fork Creek is provided in this WMP.
Additionally, an executive summary has been prepared to summarize and help communicate the WMP to
a broader audience. Finally, the technical memos and reports prepared during the planning process were
compiled into a set of appendices to provide long-term reference for those interested in more detailed
information.

1 Introduction
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2 Watershed Characterization

The phrase watershed characterization generally refers to the process of obtaining and evaluating
information on the physical, chemical, and ecological conditions in a watershed to develop an
understanding of its overall health and the issues most in need of management. This section of the WMP
summarizes the findings for Third Fork Creek on the basis of three components of assessment:

1. Initial review and preliminary characterization of existing data from the City and other sources
2. Field assessment including upland, riparian, and stream components

3. Watershed modeling to aid in understanding of existing and future watershed conditions
(particularly pollutant loading and stormwater runoff volume) and the impact of structural SCMs

The Third Fork Creek watershed was divided into 60 subwatersheds, averaging about 177 acres, as a basis
for organizing and evaluating data. To help with summarizing and communicating the characterization
results, the subwatersheds were grouped into six drainage areas on the basis of name and location: Lower
Third Fork Creek, Middle Third Fork Creek, Rock Creek, Third Fork Creek Headwaters, Third Fork
Creek Tributary, and Upper Third Fork Creek (Figure 2). The sections below summarize the results of the
characterization using these subwatersheds and groupings.

2.1 Geology and Land Cover Influences on Water Quality

A key defining natural characteristic of the Third Fork Creek watershed (that greatly influences water
quality) is its soil properties that are different than other areas of Durham County. Third Fork Creek is
entirely within the Triassic Basin, with a parent geology dominated by sedimentary mudstones and
siltstones. As a result, the soils derived from the mudstones and siltstones tend to be fine-grained with a
high clay content and low permeability and thus generate higher volumes of stormwater runoff than soils
with a higher infiltration capacity.

Another key characteristic of the watershed is the degree to which land has been converted from forest to
development or road networks. Land use and land cover determine many aspects of the watershed’s
overland wash off of stormwater, pollutant loading to the streams, and the hydrologic response of streams
and creeks from increases in stormwater volume and velocity. Land cover in the watershed is a
suburban/urban mix of deciduous and evergreen trees, turf grass, wetlands, and impervious surfaces.
Approximately 48 percent of the Third Fork Creek watershed is devoted to residential uses, half of which
are considered low density. Nearly eight percent of the watershed is classified as commercial or industrial
land use. Most of the nonresidential, developed land uses are in the Third Fork Creek headwaters and the
Rock Creek area. The watershed’s existing land use/land cover is mapped on Figure 3.

_ 2 Watershed Characterization
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Figure 2. Third Fork Creek Assessment Subwatersheds
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