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Protecting Water Through Watershed Improvement Improvement Project Goals:
Revitalize the health of Ellerbe
Clean water is important to us all. The City of Durham wants to help keep our creeks, rivers, and Creel.( and CO’"P’,V with water
lakes safe for recreational activities, aquatic species, and ultimately, drinking water. As a result of quality regulations

decades of growth and development, our urban waterways have been affected by a variety of A
o . . . « Assess current stream and
natural conditions, such as ﬂoodmg and grosmn, as well as man—made factors'that include Ignd watershed conditions
development and road construction, sanitary sewer expansion, wastewater discharges, vehicleand Identify and prioritize Best
power plant emissions, littering, landscaping and lawn care, resident animal population, and other Management Practices and
activities. stream restoration projects
« Improve or prevent further
deterioration of water quality
conditions

To protect our rivers, lakes, and land areas, we must protect and maintain the health of our
watersheds - the land areas and their network of creeks that contribute stormwater runoff to a
common body of water. Protecting and improving the health of Ellerbe Creek is the primary goal of

Pilot Study Area (PSA) Evaluations

Table 1: Pollutant Load Reductions Based on
- ) Pilot Study Area Evaluations
The Ellerbe Creek watershed was subdivided into 33 smaller subwatersheds. Each

subwatershed has a unique mix of land use types, ranging from highly developed | psa N'IOtaI oh Tolt1al Sediment | Fﬁf“'
to largely undeveloped. Five subwatersheds (# 1, 8, 17, 24, and 30), which are itrogen osphorous oliform
representative of the conditions found throughout the watershed, were chosen | 20% 20% 37% 13%
as pilot area studies for more detailed analyses of the water quality benefits of 8 8% 12% 18% <1%
stormwater BMPs _and stream restoration projgcts, as shownin Figure 1. The 17 30 39 30 <1%
results of the detailed analyses were then projected to the other subwatersheds

. o . ) 24 10% 15% 28% 1%
that had similar characteristics to evaluate the potential benefits to the entire

. . . . . Note: Load reductions are based on estimated pollutant loads under
Within each pilot study area, potential watershed improvement projects were future land use conditions with project implementation occurring over

rated for their efficiency (i.e, water quality benefits per dollar spent). Projects that  the next twenty years.
performed well were selected for the pilot
study area evaluations; less efficient projects
were removed from further consideration.
The overall pollutant removal efficiency

for each pilot study area, shown in Table

1, is based on the combined performance

of the recommended projects within that
specific pilot study area. For example,

eleven potential water quality improvement
projects (e.g. water quality retrofits, water
quality improvement practices, stream
restoration) in pilot study area result in a 20%
reduction in pollutant loads for nitrogen and
phosphorus, a 37% reduction for sediment,
and a 13% reduction for bacteria. Since pilot
study area 30 is predominately undeveloped,
water quality benefits will likely be achieved
through implementation of the City’s new
Stormwater Performance Standards for
Development rather than through BMP
retrofits and stream restoration projects.

Figure 1: Pilot Study Areas



Evaluations of Non-Point Source Controls

In addition to the evaluation of retrofit and new BMPs and stream restoration projects,
three more non-point source control measures were evaluated for their water quality

Non-point source pollution occurs when
rainfall runs over land or through the ground
on its way to streams and lakes, picking up
pollutants like fertilizer, oil, and sediment.

benefits and costs:

1.

Potential pollutant load reductions from
implementation of the City’s Stormwater

Point source pollution can be traced back to a
single source such as a sewage treatment plant

City's Stormwater Performance Standards for Development: requires : e
or industrial discharge.

on-site water quality treatment for sediment and nutrients (e.g., nitrogen,
phosphorus) for all new development and most redevelopment projects in the
watershed that exceed 1 acre for single-family residential land use and %2 acre for
other land use types. Water quality benefits for the Stormwater Performance Standards for Development were estimated by applying
the on-site treatment requirements to all undeveloped parcels that met the ordinance’s size threshold and to areas expected to
undergo redevelopment identified by the City’s Planning Department.

Proprietary Stormwater Quality Treatment Devices: consist of stormwater BMPs that are designed, manufactured, installed, and
typically maintained by private companies. Proprietary BMPs (such as tree box filter) are becoming increasingly common in highly
urbanized areas where the drainage system is primarily piped and space is limited for more traditional but land-intensive BMPs such
as ponds and wetlands. Proprietary BMPs were evaluated to determine the potential water quality benefits and costs as retrofits to
the existing storm drainage system in highly urbanized areas (e.g., central business district).

Low Impact Development (LID) Practices: LID practices, such as bioretention areas and pervious pavement, can be very effective

stormwater management tools. They
Table 2: Non-Point Source Controls

improve water quality by reducing he
volume of stormwater runoff, reducing the Pollutant Load Reduction at Falls Lake

; . . ) Approx.
amount of impervious cover, increasing Control Public Cost
preservation and protection of natural ontrols Total Total sediment | _Fe<@ (Present
areas, and enhancing infiltration of Nitrogen | Phosphorus Coliform Value)
stormwater runoff. Better Site Design and

) . Stormwater
LID practices are important. A summary
Performance

of the results from this project’s LID 5% 5% 3% By Developers

evaluations is provided on Page 3.

Standards for New
Development

$103-5110
Million

Note: Load reductions are based on estimated pollutant loads under future land use conditions with

Proprietary BMPs 5% 7% 13% 10%

Performance Standards for Development and

from proprietary stormwater quality BMPs are

presented in Table 2. The results are based on
these controls applied independently of other
non-point source controls,

Point-Source Controls

proprietary BMP implementation and redevelopment occurring over the next twenty years. Maintenance
costs for proprietary BMPs are not included.

Three sewage-related point source controls were evaluated for pollutant removal potential: (1) eliminating sanitary sewer overflows, (2)
eliminating improper connections to the stormwater system, and (3) installing upgraded nutrient control technology at the North Durham
Wastewater Treatment Plant (WWTP), which discharges into Ellerbe Creek near the city limits.

To determine the effectiveness of these point source controls, staff estimated that sewer rehabilitation and the on-going efforts to identify

improper sewer connections could eliminate 85 to 100 percent of the current sanitary sewer overflows and illicit connections.

Potential pollutant load reductions from these point source controls are presented in Table 3. The results are based on these controls
applied independently of the non-point source controls.

Table 3: Point Source Controls

Pollutant Load Reduction at Falls Lake Approx.
Controls Public Cost
.Total Total Sediment Fgcal (Present
Nitrogen | Phosphorus Coliform Value)
Sanitary S Rehabilitation / $35-$50
anitary Sewer Rehabilitation 0 ) . . Vil
WWTP Reductions 4% 19% 0% 57%

Note: Load reductions are based on estimated pollutant loads under future land use conditions with project
implementation occurring over the next twenty years.



