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benefits of riparian areas
• Guidelines for maintaining vegetation along greenway trails, sewer and water easements, and parks
• Methods to remove invasive or non-native plant species
• Planning and design guidance for City managers and engineers
The City is ‘giving nature a hand’ by allowing some stream buffers and other less-used areas to return to their
natural habitat type. These sustainable, low-maintenance ecosystems allow trees, grasses, shrubs and other plants
to filter pollutants in stormwater runoff before it enters a stream.

What are the next steps in our study?
Now that the watershed assessment is complete and a number of measures that can improve water quality have
been identified, the next steps of the project include:
1. Build a set of computer models for each watershed to simulate rainfall, stormwater runoff, and water quality
conditions.
2. Apply the results from the computer models to evaluate and prioritize each potential water quality improvement
project based on a set of criteria that considers project benefits, such as:
a. How much does the project improve water quality compared to its construction and maintenance costs?
b. Does the project improve the ability of each creek to support fish and other aquatic life?
c. How effectively will the project reduce the amount of sediment entering the creek due to erosion of the
stream banks?
d. Will the project be welcomed by the local residents and the community?
e. Will any issues occur during implementation, such as difficulty in obtaining the necessary permits?
f. Will the project help reduce or prevent localized street flooding or damage to property during large storm
events?
3. Apply the computer models to evaluate the watershed-wide effect on water quality from a combination of the
most effective water quality improvement projects.
4. Prepare a draft Water Quality Improvement Plan for review and feedback from Durham residents and City
officials.

When will the City finish this project?

Project completion is expected by December 2012. Key milestones for the project are listed below.

Remaining Project Tasks
Watershed pollutant modeling
Evaluate and prioritize potential water quality improvement projects
Develop Draft Watershed Improvement Plan
Public / stakeholder meeting
Final Watershed Improvement Plan

Dates
May - September 2012
August - September 2012
October 2012
October 2012
November 2012

For Additional Information about the Northeast and Crooked Creeks Watershed
Improvement Project Contact:
City Project Manager, Sandi Wilbur
Sandra.Wilbur@durhamnc.gov
http://durhamnc.gov/ich/op/pwd/storm/Pages/storm_watersheds/northeastcreek.aspx
(919) 560-4326 ext. 30286.
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Northeast Creek & Crooked Creek
Watershed Improvement Project
Fact Sheet

Protecting our Watersheds
Protecting our Water

Improving the health of the Northeast Creek and Crooked Creek
Watersheds is an important goal for the City of Durham. This watershed
plan will help us identify projects and strategies to improve water quality
for these streams. The State of North Carolina has designated Northeast
Creek as an “impaired water”, which means that the creek is unable to
support a healthy population of aquatic life and may not always be safe
for fishing or swimming. Given the similar types of urban development
in the Crooked Creek watershed, it is likely to have similar water quality
problems.

Project Goals
99 Improve Local Water Quality
99 Restore and Protect Fish and
Wildlife Habitat
99 Educate the Community

99 Protect Jordan Lake
The Northeast Creek and Crooked Creek watersheds both drain to Jordan
Lake, which is an important part of our regional drinking water supply.
The State has rules in place to protect the Lake and the City is completing a watershed assessment to determine
the best ways to meet the State’s rules and protect the quality of water in Jordan Lake.

What is a watershed assessment?
A watershed assessment is a health check-up for a watershed and its streams. By learning about a watershed’s
current condition and projecting for the future, we can better understand how everyday activities, weather
conditions, population shifts, and development activities impact our creeks, rivers, ponds, and lakes.
Northeast
Creek and
Crooked
Creek
watersheds
drain south
into Jordan
Lake. The
health
of our
watersheds
directly
affects the
health of
the Lake.

For example, rainfall runs off of paved ground such
as parking lots and driveways and into our streams.
This “stormwater runoff” can cause erosion in the
banks along our streams and rivers, which is harmful
to fish and other aquatic animals. Stormwater runoff
can become polluted as it runs over paved areas by
picking up the grease, oil, litter, and other debris that
it encounters. Stormwater runoff can also pick up
nitrogen and phosphorous from fertilized lawns and
other sources. All of these pollutants can be harmful
to water quality and to animal life in our streams.
The watershed assessments for Northeast Creek
and Crooked Creek have been completed. The
results are summarized in this Fact Sheet and will
be used by the City to identify the best ways to
improve the health and water quality of these two
watersheds.

What do we know about the current
water quality?
The City has been monitoring water quality at four
locations in Northeast Creek and at two locations
1

Protecting our Watersheds ~ Protecting our Water, Vol.2

Northeast Creek & Crooked Creek Watershed Improvement Project

in Crooked Creek since 2004. The State of North Carolina Division of Water Quality has operated one monitoring
site on Northeast Creek since 1968, and the Upper Cape Fear River Basin Association has operated two monitoring
sites on Northeast Creek since 2000. Water samples at these sites are routinely analyzed for nutrients, bacteria,
metals, and other pollutants.
The State of North Carolina has designated the portion of Northeast Creek from where it crosses Highway 55 down
to Jordan Lake as an “impaired water”. This means that this section of the creek is unable to support a healthy
population of aquatic life, and may not always being safe for fishing or swimming.
Monitoring data collected in the Northeast Creek shows elevated levels
of fecal coliform bacteria and heavy metals, and too much sediment. The
data also shows low levels of dissolved oxygen, particularly during warm,
summer months. Given the similar types of urban development in both
watersheds, Crooked Creek is likely to have some of the same issues as
Northeast Creek.

Example of severe streambank erosion

The results of the streamwalks will be used by the City to prioritize portions of the two creeks that should be targeted
for restoration measures, such as re-planting native trees and shrubs, to improve the stream health and water
quality.

How can Stormwater Control Measures improve water quality?
existing stormwater control
measures visited

existing stormwater control
measures that could be
improved

Team member evaluating an existing
stormwater control measure - in this
case, a wet pond in a development.
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Our engineers and scientists visited 55 existing stormwater control measures that are located in the Northeast
Creek and Crooked Creek watersheds to determine if modifications could be made to improve their water quality
benefits. Our field crews recommended modifications to 29 of the existing stormwater control measures to improve
their water quality benefits.

Critical Area Protection Plan

and high sediment in a channel of
Field crews noted that the majority of both creeks are experiencing
Northeast Creek that was discovered by
moderate to high streambank erosion, which is likely a result of increased
our team during a streamwalk.
stormwater runoff volumes caused by increased urban development. The
field crews judged the overall health of most sections of each creek as
“fair” based on a visual assessment of criteria such as physical condition of the stream channel, the water quality,
the type of vegetation growing within 100 feet of the channel, and the types of fish and other aquatic species evident
in the area.

55
29
152

Today, new construction projects are required to manage stormwater by building stormwater control measures.
However, some older developments do not have measures in place to clean up stormwater runoff. These older
areas can often be a good candidate for building a new stormwater control measure. Building a new stormwater
control measure in an already developed area is a type of stormwater control measure called a “retrofit”.

Our field crews also identified 152 sites where a new stormwater control measure retrofit could be installed to
treat polluted runoff from developed areas. The water quality benefits of each stormwater control measure will
be estimated in the next phase of the study to help determine which provide the most cost-effective water quality
benefits.

What did we find on our Streamwalks?
Engineers and scientists walked along the streams to observe the
condition and collect data – this is called a “streamwalk”. They looked
for areas that need improvement; for example, where a stream bank is
eroding or spots where there is illegal dumping of trash. Approximately 58
miles of Northeast Creek and eight miles of Crooked Creek were assessed
during the City’s streamwalks.

pollutants are filtered out by the plants and soil. The cleaner runoff flows out of the wetland to the City’s stormwater
drainage system or directly into a stream or lake.

sites identified for
new stormwater
control measures

Activities and systems
that control the amount
of stormwater runoff
and how clean it is
are called stormwater
control measures. One
example of a stormwater
control measure is a
landscape feature called
a constructed wetland. A
constructed wetland is full
of plants and grasses and
is built lower than ground
level so that runoff flows
into it. When the runoff
flows into the wetland, the

Critical areas are defined as privately-owned,
undeveloped natural areas located along Northeast
Creek or Crooked Creek. Preserving the critical areas
will protect their ecological benefits and help reduce or
prevent pollution from entering the creeks. The Critical
Area Protection Plan was prepared to identify the
highest-value critical areas.

Four high-value critical areas were identified in the
Crooked Creek watershed and 97 high-value critical
areas were identified in the Northeast Creek watershed
as areas where the City should focus initial efforts to
purchase or preserve land.

To identify the highest-value critical areas, a set of 19 selection criteria were applied to all privately owned,
undeveloped parcels greater than ¼ acre in size. The selection criteria consist of site characteristics such as
existing site conditions, presence of valuable natural features such as wetlands, potential water quality benefits, and
connectivity to other protected natural areas such as parks.
Site characteristics from candidate sites were gathered from a number of resources, including the: (1) City of
Durham Comprehensive Plan; (2) 2001 Trails and Greenways Master Plan; (3) 2009 Cape Fear River Basin
Restoration Priorities; (4) State of Our Streams: 2010 publication, and (5) supplemental information obtained during
the streamwalks.

Riparian Area Management
Plan
“Riparian area” refers to the land
directly adjacent to creeks, streams,
rivers, wetlands, ponds, and lakes.
When left to grow naturally, these
areas are important for protecting
stream banks and shorelines from
erosion and pollution, accommodating
floodwaters during severe storms, and
providing wildlife habitat.
The Riparian Area Management Plan
provides educational information and
recommendations for City-owned
riparian areas. The Plan includes:
• Water quality and ecological

The riparian area along this stream
has been mowed and cleared
allowing any polluted stormwater
runoff to flow directly into the stream.

Rendering of the same riparian
area with reduced mowing. The
plants help to filter pollutants out of
stormwater runoff and also help to
secure the soil along the streambank.
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