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City of Durham
Water Quality Recovery Program: Northeast Creek
1 Purpose
The purpose of the Water Quality Recovery Program (WQRP) is to provide a planning and
implementation framework designed to reduce levels of fecal coliform bacteria in Northeast
Creek, to the maximum extent practicable, that are from the City of Durham storm sewer
system. This WQRP is being prepared in accordance with the 2007 City of Durham National
Pollutant Discharge Elimination System (NPDES) permit dated June 4, 2007 (Permit number
NCS000249) and the assigned waste load allocation identified in the approved Total
Maximum Daily Load (TMDL) for Northeast Creek. Per the permit, this program must
minimally contain the following items:
(a) Schedule to identify locations of outfalls within the jurisdictional area with the
potential of discharging the TMDL pollutant of concern.
(b) Schedule to discover and locate other outfalls within the jurisdictional area that
may be discharging the TMDL pollutant of concern.
(c) Monitoring plan for the TMDL pollutant of concern. This plan shall include the
sample location by verbal description, latitude and longitude coordinates,
sample type, frequency, seasonal considerations, and schedule.
(d) Annual reports to the North Carolina Division of Water Quality (NCDWQ).

2 Introduction
Northeast Creek has appeared on the State 303(d) list of impaired streams due to elevated
fecal coliform bacteria levels since 1998. A fecal coliform TMDL was prepared by the NC
Division of Water Quality in 2001-2002. The TMDL was approved by the US Environmental
Protection Agency on September 12, 2003. The TMDL specifically addresses fecal coliform
bacteria levels in Northeast Creek from NC Highway 55 to a point 0.5 miles downstream of
Panther Creek in Chatham County, an 8.4 mile linear stream distance. The watershed
including this 8.4 mile impaired length includes Durham, Wake and Chatham counties
(Figure 2-1). The fecal coliform bacteria TMDL calls for a 92 percent reduction in bacteria
levels from the City of Durham municipal separate storm sewer system (MS4). Northeast
Creek is classified as Water Supply-IV Nutrient Sensitive Water (WS-IV NSW) below Highway
55. Per North Carolina rules, WS-IV waters have the following best uses(15A NCAC 2B
.0216):
“a source of water supply for drinking water, culinary, or food-processing
purposes for those users where a more protective WS-I, WS-II or WS-III
classification is not feasible and any other best usage specified for Class C
waters; “
The creek is a Class C waterbody above Highway 55. Class C waters have the following best
uses (15A NCAC 2B .0211):
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“Aquatic life propagation and maintenance of biological integrity (including fishing,
and fish), wildlife, secondary recreation, agriculture and any other usage except for
primary recreation or as a source of water supply for drinking, culinary or food
processing purposes.”
A copy of the TMDL summary sheet from the approved TMDL document is provided in
Attachment 2.
Northeast Creek is located in southern Durham County in the piedmont physiographic
region of the state of North Carolina. The creek flows from north to south until entering B.
Everett Jordan Lake. The Northeast Creek watershed above the Durham and Chatham
County line includes a large portion of Research Triangle Park and industrial/office
properties within Research Triangle Park (Figure 2-1). Maps of current parcel land use and
impervious cover are provided in Figures 2-2 and 2-3.
This is the first WQRP prepared for a City of Durham watershed. Therefore, this WQRP sets
the foundation for future plans by describing the Northeast Creek watershed using existing
information and data, including water quality monitoring, existing BMPs, completed or ongoing stream restoration projects, and other programs.
A Stormwater Citizens Participation Group (CPG) was formed by the Joint City/County
Planning Commission Environmental Affairs Board in late 2008 to provide general guidance
to the City of Durham regarding the Stormwater Management Plan and Water Quality
Recovery Programs for the Northeast Creek and Third Fork Creek watersheds. Throughout
this document, guidance and desires of the Stormwater CPG are reflected.

3 Water Quality Recovery Team
The Water Quality Recovery Team (the Team) will consist of staff members from affected
municipal and county agencies that conduct activities in the TMDL watershed. This team
will be the guiding force behind designing and implementing a water quality recovery plan
for Northeast Creek. A variety of City and County agencies are anticipated to be involved in
the implementation of restoration measures to meet the goals of the Northeast Creek TMDL
and this WQRP. This includes the following City departments:
•

General Services,

•

Parks and Recreation,

•

Public Works, and

•

Water Management.

The following County departments are expected to be involved in the implementation of
restoration measures:
•

Animal Control,

•

General Services,

6

WQRP – Northeast Creek Watershed, Sept 2009

WQRP-Northeast Creek Watershed, Sept 2009

7

8

WQRP – Northeast Creek Watershed, Sept 2009

•

Public Health, and

•

Soil & Water Conservation.

Other groups that are expected to be involved in the Northeast Creek effort include the
following:
•

University of North Carolina at Chapel Hill, and

•

Northeast Creek Streamwatch.

The Stormwater Services Division of Public Works is responsible for maintaining the MS4
NPDES permit. For the purposes of this WQRP, the duties of Stormwater Services include the
following:
•

Coordinating the Team,

•

Interpreting data,

•

Coordinating implementation of stormwater management practices,

•

Judging the effectiveness of the stormwater management practices, and

•

Reporting to NC DWQ and the citizens of Durham.

4 Water Quality Concerns
The City is subject to Nutrient Sensitive Waters (NSW)
designations for several waterbodies downstream of
the City, including Jordan Lake. Northeast Creek flows
into Jordan Lake, and is subject to the Jordan lake
TMDL and management strategy. The Jordan Lake
TMDL requires reductions of nitrogen and phosphorus
loading to the lake, including nitrogen and phosphorus
from the Northeast Creek watershed. Nitrogen and
phosphorus are not explicitly discussed in the
remainder of this document, primarily because
implementation of the pending rules supersedes the
need for a WQRP. However, nitrogen and phosphorus
removal will be considered as part of any Northeast
Creek watershed plan.

What is a 303(d) list?
A federally required list of
waters that do not meet water
quality standards that states,
territories, and authorized
tribes have set for them, even
after point sources of pollution
have installed the minimum
required level of technology.
MCCOG 2004

As previously mentioned, a TMDL specific to Northeast
Creek was developed for fecal coliform bacteria. However, pollutants on the 2008 draft
state 303(d) list for which TMDLs have not yet been developed include turbidity, low
dissolved oxygen and nitrite+nitrate. TMDLs may be forthcoming for these violations of the
water quality standards, assuming actions are not taken to mitigate the problem. The TMDL
for fecal coliform bacteria and the 303(d) listings for turbidity, low dissolved oxygen and
nitrate+nitrite are based on monitoring conducted by the state and do not consider other
agency monitoring.
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Pollutants of Concern Identified by NC
DWQ in US EPA-Approved TMDLs or the
Draft 2008 303(d) List
Fecal Coliform Bacteria
Dissolved Oxygen (DO)
Nitrite+Nitrate Nitrogen
Turbidity

Other agencies monitoring Northeast Creek between 2004 and 2007 include the Upper
Cape Fear River Basin Association (UCFRBA), the US Geological Survey (USGS) and the
University of North Carolina at Chapel Hill (UNC-CH). Attachment 3 provides a list of the
pollutants monitored by these groups between 2004 and 2007. While the UCFRBA and DWQ
analyze a similar list of metals, the USGS included several metals not analyzed by other
agencies, as follows: cobalt, molybdenum, selenium and silver. None of these metals were
present at concentrations greater than the NC Water Quality Standards, thus none are
considered a concern.
Copper has been detected at levels higher than the Action Level (AL) standards by the City
of Durham, the NC DWQ, the UCFRBA and the USGS. Further, City evaluations of copper in
annual MS4 NPDES permit reports have included comparisons to the EPA Continuous
Chronic Criteria (CCC), which are also periodically violated. For the purposes of this WQRP,
copper will be included in any additional stream or watershed monitoring. Copper is not
considered a pollutant of concern. Potential copper removal will be considered during the
screening of stormwater management practices.

4.1

NPDES Permitted Sources

Although the WQRP is designed to address the waste load allocation assigned to the City of
Durham, there are numerous other sources of pollutants of concern in the Northeast Creek
watershed. Several of these are under the NC DWQ jurisdiction through other permitting
programs. Although the City of Durham is not required to reduce levels of pollutants of
concern from these sources, these other sources may obfuscate improvements made by the
MS4. Since the TMDL compliance point is below the wastewater treatment plant and
includes many other watershed influences including other permitted sources, an alternate
compliance point(s) may need to be selected to evaluate improvements by the MS4. Other
permitted point and nonpoint sources are listed below (not in any order):
NC Department of Transportation (NCDOT). The NC DOT operates several major limited
access highways located in this watershed, including Interstate 40 (I-40) and NC Highway
147 (Durham Freeway). NC Highway 54 and 55 are also located in this watershed. NC DOT
manages stormwater quantity and quality associated with these highways or major roads.
Automobiles, and roads by association, are sources of numerous pollutants including
nitrogen and metals.
Durham County Wastewater Treatment Plant (WWTP). Durham County operates a WWTP that
discharges effluent to Northeast Creek below Sedwick Road. The Durham Triangle WWTP is
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permitted to discharge 12 million gallons of wastewater each day (NPDES permit #:
NC0026051) (DWQ 2005). The Durham Triangle WWTP has limitations for the selected
pollutants of concern, including fecal coliform bacteria, nitrogen, phosphorus, oxygen
consuming wastes and solids.
On-site wastewater. There are also many on-site wastewater systems in the Northeast Creek
watershed. These include septic systems or sand filter systems with direct discharges.
Residential sand filter systems, as referred to in this document, are septic systems that have
a direct discharge to a surface ditch, creek or stream instead of allowing treated wastewater
to percolate into the ground. Where septic systems have failed, they may be a direct
discharge of wastewater. The Northeast Creek Fecal Coliform TMDL lists 10 septic and sand
filter residential systems that may have caused or contributed to the elevated levels of fecal
coliform bacteria. The City recently characterized pollution in sand filter discharges and
found these systems to have significant concentrations of nitrogen, phosphorus, total
suspended solids, and oxygen consuming wastes. A summary of average water quality
concentrations from sand filters is provided in Table 4-1.
Table 4-1. Residential Sand Filter System Water Quality
Pollutant

Arithmetic Mean
Concentration

Biochemical Oxygen Demand (BOD)

170 mg/L

Ammonia (NH3)

21.1 mg/L

Nitrite+Nitrate (NO2+NO3)

8.4 mg/L

Total Nitrogen (TN)

40.4 mg/L

Total Phosphorous (TP)

16.1 mg/L

Total Suspended Solids (TSS)
Fecal Coliform Bacteria

1,055 mg/L
318,570 cfu/100mL

Source: Woolfolk et al. 2008
The TMDL includes a list of 28 general permits for discharges of sanitary and other waste,
including offices, gas stations, and other small and large businesses.
Individually Permitted Stormwater Sources. The NC DWQ has issued three individual
stormwater permits in the Northeast Creek watershed, as shown in the table below:
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Table 4-2. Individual Stormwater Permits in the Northeast Creek Watershed
Permit No.

Facility

Receiving Water Body

NCS000017

Glaxo Wellcome, Inc. –
Durham Co.

Unnamed Tributary to
Northeast Creek

NCS000046

National Specialty Gases

Unnamed Tributary to
Northeast Creek

NCS000050

SCM Metal Products, Inc.

Unnamed Tributary to
Northeast Creek and Stirrup
Iron Creek

Source: NC DWQ 2005
All of the individual stormwater permitted facilities are within Durham County/Research
Triangle Park.

5 Baseline Conditions
This section of the WQRP outlines several existing pollution control programs, including
monitoring. This information serves as a baseline to describe conditions as they were in
2008 and 2009. These conditions can be used as a starting point for future management
and implementation plans for the watershed.

5.1

Local Stormwater Programs

The City initiated efforts to develop water quality programs for its forthcoming Phase I
Stormwater Permit in 1991. There are also several state delegated programs that the City
administers. In brief, local storm water programs include the following:

• Water Supply Watershed Program,
• Erosion and Sedimentation Control Program,
• Unified Development Ordinance Environmental Protection Standards,
• Stormwater Performance Standards for Development
• Peak Flow Requirements, and
• Land Use Planning.
Several of these programs are briefly discussed below. Detailed discussions of all
programs can be found in the Stormwater Management Plan (2009).

5.1.1 Water Supply Watershed
In 1984, Durham City and Durham County coordinated the development and
implementation of a Water Quality Protection and Sediment and Erosion Control Program.
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The Northeast Creek watershed is included in the Jordan Lake Water Supply Watershed
program. Figure 5-1 shows water supply watershed overlay for the Northeast Creek
watershed. Table 5-1 summarizes the density thresholds for stormwater treatment, the
impervious limits, and the requirements for protecting riparian buffers for a portion of the
Northeast Creek watershed. Each water supply source has two zones, an inner area
designated as a critical area (denoted by an “A” in the Overlay Zone identifier) and an outer
area (denoted by a “B” in the identifier). The upper portion of the Northeast Creek
watershed is outside of the water supply watershed overlays.
Within protected areas, certain uses are prohibited and others are controlled through
special use permits. Forested buffers of 250 feet to 1,000 feet are required for the
permanent pool of major reservoirs. Perennial streams require 150 feet forested buffers in
“A” zones and 100 feet buffers in the outer “B” zones. Intermittent streams are protected by
forested buffers of at least 50 feet.
Low density development with imperious maximums as low as 6 percent is allowed in the
“A” zones. In some watershed areas, higher density is allowed with treatment of stormwater
runoff. Treatment must be sized for runoff from one inch of rainfall. It must also be
designed to remove 85 percent of total suspended solids in accordance with the NC BMP
Design Guide or equivalent guide. Continued operation and maintenance of the stormwater
treatment devices is provided through an operation and maintenance agreement and a
financial surety instrument between the property owner and the City.

5.1.2 Erosion and Sedimentation Control Program
Durham County implements a Sedimentation and Erosion Control Program that created the
County Sedimentation Control Office under the County Engineering Department. Minimum
requirements for this locally delegated program were established by the State’s Sediment
and Erosion Control Law. The ordinance, as well as the design guides and manuals that
offer guidance, were developed and updated by the North Carolina Division of Land Quality.
The County is authorized to regulate private development throughout the county, including
within the City of Durham. The Division of Land Quality continues to enforce requirements
on publicly funded projects throughout the state and for private sector projects in areas of
the state where local authority had not been granted.
North Carolina requires an approved erosion control plan for sites that disturb one or more
acres. Initially this standard was used in Durham. Currently, plans and permits are required
for sites that disturb more than one acre of land and permits are required for land
disturbances of more than 12,000 square feet. A permit and/or plan may be required for
sites that disturb less than 12,000 square feet on a case-by-case basis when the potential
for off-site damage exists. Local sedimentation and erosion requirements are codified in
the City-County Unified Development Ordinance which came into effect on January 1, 2006.

5.1.3 Unified Development Ordinance
The Water Supply Watershed and Erosion and Sedimentation Control programs are
implemented locally through the Unified Development Ordinance (UDO). However, the UDO
also includes other environmental protection provisions for the City and County. For
example, the UDO requires protection of a riparian buffer extending 50 feet from the top of
the bank on either side of perennial and intermittent streams. These buffers are in addition
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Table 5-1: Summary of the Current Water Supply Watershed Requirements in the Northeast
Creek watershed
Overlay
Zone

Low Density
Option
Impervious
Surface Limit

Within onehalf mile of
the normal
pool: 6%
A
Between onehalf and one
mile from the
normal pool:
9%

High Density Option
Impervious
Surface Limit
(requires treatment
of stormwater runoff)

Perennial
Stream
Buffer
Width

Intermittent
Stream
Buffer
Width

150 feet

100 feet

Reservoir
Permanent
Pool

Not permitted in the
Rural Tier
40%, for all areas not
in the Rural Tier and
with uses as allowed in
Sec. 4.11.4
Nonresidential Land
Use Restrictions,
intensities greater than
25% shall require a
Major Special Use
Permit, Special Use
Permit

2501 feet

50 feet
B,
24%

1

70%

100 feet

(High
Density
Option: 100
feet)

On nonresidential uses, the Jordan Lake buffer width shall extend to 1,000 feet.

to any wider buffers that may apply in water supply watershed overlay zoning districts.
Buffers are to remain in a natural vegetated state (forested or be allowed to succeed to
forested state). Development guidelines require a building set-back of 10 feet from the
edge of the buffer to ensure that construction equipment would not compact soils within
the buffer. The UDO also put in place 25 foot buffers for wetlands except for man-made
ponds; developers were allowed to reduce the buffer to 10 feet with mitigation. The
environmental standards also prohibited development on slopes steeper than 25 percent.
In 2008 the City and County initiated a process to review environmental protection
standards in the UDO including buffer widths, steep slopes, erosion and sediment control
requirements, etc. A review committee has been established and is receiving presentations,
analysis of alternatives from staff, and input from academic experts in public meetings.
This process allows written public comment. The review is expected to extend through
FY2010. The City and County are expected to conduct a review process called
Environmental Enhancements to the UDO (EEUDO). The EEUDO process was initiated by the
Joint City and County Planning Committee that is made up of elected leaders. EEUDO will
look closely at the environmental protections codified in the Unified Development Ordinance
and recommend improvements to that code. The process is expected to address erosion
and sediment controls, buffers, wetlands, and water quality. The process is expected to
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solicit input from recognized academic experts, staff members, regulated stakeholders, and
the general public. Updated information is available on the City’s web site. 1

5.1.4 Stormwater Performance Standards for Development
In 2009 the City of Durham adopted a new ordinance that requires water quality treatment
for areas within the City not covered by the Water Supply Watershed Overlay or the Neuse
Basin Requirements. As shown in Figure 5-1, a portion of the Northeast Creek Watershed
did not have water quality treatment requirements outside of the Water Supply Watershed
Overlay. Water quality treatment is now required throughout the Northeast Creek
Watershed. The ordinance has more stringent total suspended solids (TSS) removal
requirements than those required for the Water Supply Watershed Overlay in the Northeast
Creek Watershed. The control of the nitrogen export loading (to less than or equal to 3.6
lb/ac/yr) from the site is now a requirement in the Northeast Creek Watershed. In addition,
control of the 1-year stormwater discharge applies to the Northeast Creek Watershed. This
requirement previously only applied to areas within the Neuse Basin. Redevelopment within
the Northeast Creek Watershed is also required to provide for nitrogen export loading
reductions. Results of the implementation of the ordinance within the Northeast Creek
Watershed should include an increased number of water quality BMP’s installed as a result
of new development or redevelopment. The added control of the 1-year discharge should
result in an improvement in stream bank erosion resulting from new development or
redevelopment. Previous requirements for control of the 2-year and 10-year discharge and
stream buffer requirements remain essentially the same.

5.1.5 Jordan Lake Nutrient Management (Approved by the NC Environmental
Management Commission)
Summary information provided below is based on the NC DWQ web site dedicated to the
Jordan Lake Nutrient Strategy (http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm).
Of the pending rules, those most pertinent to the Northeast Creek WQRP are those
associated with development and buffers. These rules address nitrogen and phosphorus
specifically, but have the potential to affect the pollutant of concern as well. The following
descriptions were copied and shortened from those presented on the NC DWQ web site.

1
This site is available at:
http://www.durhamnc.gov/departments/planning/udo_environmental_enhancements.cfm.
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B. Everett Jordan Reservoir Water Supply Nutrient Strategy
The proposed nutrient strategy is a comprehensive set of rules designed to reduce nutrient
over-enrichment in Jordan Lake and restore it to full use. Jordan Lake is a multi-use
impoundment located in the piedmont region of central North Carolina in the upper Cape
Fear River Basin. The Reservoir was commissioned for the purposes of flood control,
downstream water quality, fish and wildlife conservation, recreation, and water supply. It
was created in 1983 by the damming of the Haw River a short distance upstream of its
confluence with the Deep River.
The strategy is designed around nitrogen and phosphorus percent reduction goals for each
of the three arms of Jordan Reservoir. Separate goals were needed for each arm because of
the hydrologically distinct behavior exhibited by each arm and the different inputs from
each watershed. The strategy targets all of the major nutrient contributors throughout the
entire watershed. In their final form, there are 13 rules in all. They include a purpose and
goals rule, a definitions rule, rules for each major source type, and a trading rule. … Several
rules require stormwater controls to reduce nutrient load coming from new and existing
developed lands, including state and federally owned lands.
Source: NC DWQ http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm

Stormwater Management for New Development ( Rule .0265). Requires the City to
implement stormwater programs for new development activities. Those programs
must be designed to meet nutrient loading rate targets. Developers will be required to
control nutrient export to certain levels onsite, but can meet remaining reduction
needs through offsite measures including payment of fees for nutrient offset projects
or through purchase of reduction credits from private sellers as described in the
Jordan trading rule.
Storwmater Management for Existing Development. (Rule .0266). Requires the City to
quantify nutrient loading from existing developed lands in its jurisdiction and identify
the load reductions needed to achieve the nutrient reduction goals relative to these
lands. Local governments must develop long-range plans to reduce nutrient loading to
reach the reduction goals and propose implementation rate, nature and overall
compliance timeframes.
Protection of and Mitigation for Existing Riparian Buffers. (Rules .0267, .0268, and
.0269). Requires the City to implement programs to protect existing vegetated
riparian areas within 50 feet of and adjacent to intermittent and perennial streams,
lakes, and ponds in the Jordan watershed. The first 30 feet adjacent to waters is
largely undisturbed forest, while the outer 20 feet may be managed vegetation.
Existing, ongoing activities within buffers may continue as long as these activities or
uses meet the requirements of the rule, while a change in land use invokes the
protections. The City currently exceeds these requirements in the Water Supply
Watershed overlays, as described in Section 5.1.1.
Options for Offsetting Nutrient Loads. (Rule .0273). Provides parties subject to the
various rules, including new and existing development, to obtain more cost-effective
reductions by purchasing reduction credit from other, offsite reduction sources or
private sellers.
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Detailed descriptions of the rules, and rule text, are available on the NC DWQ web site.
(http://h2o.enr.state.nc.us/nps/JordanNutrientStrategy.htm

5.2

Existing BMPs

Existing structural and non-structural BMPs are in place throughout the City of Durham.
Stormwater Services maintains a geo-referenced database of existing structural BMPs that
includes basic location and BMP type. In most cases, these BMPs are not owned or operated
by the City of Durham. BMP effectiveness depends upon a variety of factors, including the
BMP type, original design, as built construction, and maintenance. BMPs present in the
Northeast Creek watershed include wet and dry stormwater detention ponds, bioretention
areas, constructed wetlands, and sand filters. Wet stormwater detention ponds,
bioretention areas and constructed wetlands can provide better pollutant removal than dry
BMPs (i.e., dry stormwater detention ponds and sand filters), depending on the pollutant.
Most of the BMPs in the Northeast Creek watershed provide control of peak stormwater
flows. Other structural BMPs such as underground storage (e.g., cisterns) and pocket
wetlands are not prevalent in the Northeast Creek watershed. Locations of known
structural BMPs in the Northeast Creek watershed are shown in Figure 5-1.
Non-structural BMPs refers to management actions that can result in reductions of pollutant
loads. Non-structural BMPs may include the following:
•

Watershed-specific public education and outreach

•

Prioritize illicit discharge detection and elimination

•

Prioritize industrial inspections

•

Increased frequency of street sweeping

•

Encourage homeowner or community rain gardens

•

Encourage the use of low impact development techniques

The City of Durham has been conducting a Public Education and Outreach Program for more
than a decade. The program works to increase awareness by educating the public and
specific target audiences about the impacts of their behaviors on water quality. Efforts to
change awareness are accompanied by information about actions that members of the
public can take to reduce pollutants entering receiving waters. The program uses many
tools and approaches to reach a variety of audiences.
The Northeast Creek Streamwatch group has worked cooperatively with Stormwater Services
to educate citizens about water quality in the Northeast Creek watershed. Other groups
involved in the area include scouting programs, schools, and selected neighborhoods. The
Northeast Creek Streamwatch volunteer group conducts quarterly monitoring in Northeast
Creek and makes this information available on their web site and through email list serves.
Stream cleanups have been organized at least annually and in some years, more often.
Stream cleanups are associated with national environmental awareness days (e.g., Earth
Day, Big Sweep) or based on local interest (e.g., Glaxo Smith-Kline has also organized a
stream clean-up).
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Other outreach activities in this
watershed include supporting the
Northeast Creek Streamwatch
volunteer group with materials to
provide to residents (e.g., “Clean
Water Begins with You and Me”
brochures) and assistance with a
garden project at local elementary
school. In early 2009, volunteers
labeled 59 storm drains in the
Northeast Creek watershed.

Northeast Creek Stream Clean-Ups
Earth Day

More general public education is
ongoing through the Clean Water
Big Sweep
Education Partnership (CWEP). CWEP
is a partnership of several local
While Earth Day has a broader environmental
governments that has pooled funds to
awareness focus, Big Sweep focuses on cleaning
develop public service
up streams and rivers. In the Northeast Creek
announcements. The City of Durham
watershed, stream clean-ups occur twice a year
is one of the CWEP partners. The
corresponding to these national awareness days.
public service announcements focus
on individual behaviors that can be
harmful to the environment. These
announcements have been featured on radio programs, in movie theatres and on local
television channels.

5.3

Stream Restoration Projects

Stormwater Services has no record of stream restoration projects that have been completed
in the Northeast Creek watershed.

5.4

Water Quality Monitoring

The NC DWQ, UCFRBA and Stormwater Services continue to monitor water quality in
Northeast Creek. Each of these agencies monitors stream locations on a monthly basis for a
similar set of water quality parameters (Attachment 2). The NC DWQ maintains one
monitoring site in Durham County (B3660000) at Secondary Road (SR) 1100/Grandale Drive,
which is the TMDL compliance point for fecal coliform bacteria. Water quality monitoring by
the USGS is also conducted at this site, although USGS collects samples at a significantly
reduced frequency. The UCFRBA maintains one monitoring site at Sedwick Road (SR1102)
(B3300000). The City of Durham has sites at Sedwick Road (NE0.0NE), Highway 54
(NE1.2NE) and Meridian Parkway (NE2.2NP) as of 2008. These sites are shown in Figure 5-1.
Fecal coliform bacteria data collected from NC DWQ, UCFRBA and the City of Durham is
summarized in Figure 5-2. Annual geometric mean concentrations of fecal coliform bacteria
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are provided with the percent of samples in which levels were greater than 400 cfu/100mL.
Although these summaries cannot be directly compared to the North Carolina Water Quality
Standards for fecal coliform bacteria because the data were collected over a year versus 30days, the water quality standards provide a reasonable benchmark to evaluate water quality.
The most downstream site shown in Figure 5-2 is monitored by the NC DWQ. Generally,
the geometric mean concentration and the percent of samples greater than 400 cfu/100mL
indicate fecal coliform bacteria has been meeting an annual benchmark based on the water
quality standards, with the exception of 2003. However, most other stations and years
exceed the 400 /100mL benchmark in
more than 20% of the samples
Relevant NC Water Quality Standards for
collected. Further, the annual
Class C and Water Supply Waters (15A
geometric mean is often greater than
NCAC .0211)
200 / 100mL. The available data
indicate that fecal coliform bacteria is
Dissolved oxygen: Not less than a daily average of
elevated throughout the watershed
above Sedwick Road.
5.0 mg/L with a minimum instantaneous value of
not less than 4.0 mg/L.
The NC DWQ coordinated a bacteria
source tracking project involving several
Fecal coliform bacteria: Shall not exceed a
North Carolina municipalities in 2004geometric mean of 200 / 100mL based upon at
2005 (MapTech-HDR 2005). The City of
least five consecutive samples examined during
Durham participated in this study and
any 30-day period, nor exceed 400 / 100mL in
collected samples from Northeast Creek
more than 20 percent of the samples examined
for analysis. This study indicated that
during such period.
the dominant sources of bacteria at
O’Kelly Chapel Road were human
Turbidity: Will not exceed 50 Nephelometric
sources. Conversely, the wildlife
Turbidity Units (NTU) in streams not designated
sources were more persistent at
as trout waters.
Sedwick Road, while human and
domestic animal sources were present
to a lesser degree.
Dissolved oxygen data is summarized in Figure 5-3. Although the daily average portion of
the water quality standard could not be evaluated because none of the agencies collected
more than one sample per day, the minimum instantaneous portion of the water quality
standard was evaluated. Samples from the most downstream site, monitored by NC DWQ,
were generally in compliance. Most samples collected by NCDWQ were greater than 4 mg/L.
In contrast, samples collected by the UCFRBA and Stormwater Services at Sedwick Road and
Highway 54 were frequently not in compliance (concentrations less than 4 mg/L). In 2008,
Stormwater services added an additional monitoring station on the North Prong at Meridian
Parkway. Samples collected at Meridian Parkway were lower than 4 mg/L, but were
generally of better quality than samples collected from both Highway 54 and Sedwick Road.
With only one year of data collection at Meridian Parkway, it is difficult to make any general
statements regarding dissolved oxygen above this location. Stormwater Services will reevaluate dissolved oxygen following the 2009 calendar year to determine if the spatial
boundaries can be applied to the low dissolved oxygen problem.
Turbidity is a measure of light scattering in surface water. It is also frequently associated
with suspended sediment in streams, ponds and lakes. Turbidity data is summarized in
Figure 5-4. Elevated levels of turbidity have been reported at all monitoring locations in
the watershed, with more frequent turbidity exceedances moving upstream. Mean turbidity
levels ranged from the 16.3 to 28 NTU at the most downstream monitoring location,
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SR1100 (Grandale Drive). At an upstream Highway 54 monitoring location, turbidity levels
ranged from 30.2 to 61.6 NTU.
Nitrite+Nitrate-Nitrogen is also included on the draft 2008 303(d) list. The historical
monitoring data from NC DWQ and the UCFRBA indicate this problem was located
downstream of Sedwick Road and upstream of SR1100 (Grandale Drive). Improvements to
the Durham Triangle WWTP have resolved the nitrite+nitrate-nitrogen problem in Northeast
Creek. This pollutant of concern will not be included in the WQRP.

5.4.1 Hydrologic Monitoring
Hydrologic monitoring is important for uses other than water quality. This monitoring can
also be used to assist with the management of water supply reservoirs and to provide
notices to residents about potential flooding in the area. In the case of flooding issues, it is
important that automated monitoring methods are used to relay information when field
staff are unavailable. For water quality purposes, hydrologic monitoring is critical to
understanding and managing the pollutant mass leaving the City MS4 jurisdiction, as well as
identifying abnormal baseline conditions such as continuous flows from sand filter systems.
Hydrologic monitoring can occur in a number of places in the water cycle, including stream
flow and/or stage, rainfall, and water table level. In the Northeast Creek watershed,
hydrologic monitoring is currently limited to stream flow and/or stage.
There are two USGS stream gauging stations in the Northeast Creek watershed. The older
stream gauge on Northeast Creek at SR 1100 (Gauge #: 0209741955) has been measuring
stream stage and stream flow since 1982. However, there are periods within this time
frame where stream stage and flow information is not available. This stream gauge is
currently funded by the Triangle Area Water Supply organization. The newer stream gauge
on the North Prong of Northeast Creek at SR 1182 (Gauge #: 0209741387) has been
measuring stream stage since mid-2008. This stream gauge is currently funded by the City
of Durham. The general locations of USGS stream gauging stations are shown in Figure 5-2.

6 Public Education and Outreach Program
Public education and outreach is an ongoing process in the Northeast Creek watershed. As
described in Section 5.2, the City partners with the Northeast Creek Streamwatch program,
organizes stream clean-ups, and has labeled storm drains in the watershed. The City will
augment the Public Education and Outreach Program for the Northeast Creek and Third Fork
Creek watersheds. This may include the following additions to the existing city-wide public
education and outreach program:
•

Establishing a combined website for the dissemination of information,

•

Providing information about pollutants of concern information in brochures and
other literature,

•

Continuing storm drain labeling activities,

•

Giving presentations and workshops to local businesses, neighborhood associations,
or schools,

•

Continuing participation in CWEP and/or other partnerships designed to provide
public outreach or education through the media, and

•

Continuing participation in stream clean-up activities.
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Intense outreach will occur following the development of a BMP schedule. At this point,
partnerships will be formed in order to determine where and how non-structural and
structural BMPs can be implemented.

7 MS4 Major Outfall Identification
The City is required to identify and map the locations of known major outfalls that have the
possibility of discharging the pollutant(s) of concern to the impaired waters or tributaries to
the impaired waters. Major outfalls are defined as MS4 outfalls that discharge from a single
pipe with an inside diameter of 36 inches or more, or MS4 outfalls that receive storm water
from lands zoned for industrial activity from a single pipe with an inside diameter of 12
inches or more or from a drainage area of two acres or more. Regular identification,
inspection, and mapping of outfalls is a requirement of the NDPES permit and will occur in
the absence of this WQRP plan. Further identification of previously unknown outfalls has
been included in the task of regular outfall screening. Newly identified outfalls with dry
weather discharges can be referred for a water quality investigation of the potential
pollutant source.
The City has mapped major storm water system components, including major outfalls.
Inspection of outfalls in the Northeast Creek watershed began in 2008 with the addition of
staff specifically for outfall screening. Currently Stormwater Services plans to continue
outfall identification in the Northeast Creek watershed during 2009 and 2010. Potential
outfalls identified using maps of stormwater inlets and outlets are visited by a field team to
verify location and determine current conditions and likelihood of conveying illicit
discharges (Figure 6-1). Mapped inlets and outlets are not currently distinguished from
each other within the Geographic Information System (GIS), so each must be field verified as
an outlet. In order to identify outlets that may not be included in maps, staff survey
streams during field visits. Outfall identification, inspection, and screening is typically
performed during winter months so that vegetation does not inhibit identification. In order
to identify illicit flows from outfalls, screening is conducted during dry weather conditions,
defined as a minimum of 72 hours after a rainfall
event. Illicit flows during dry weather conditions
Total mapped outlets and
are monitored to determine if the flow is a cause
outfalls in the Northeast Creek
for concern. In some cases, intermittent streams
watershed as of 2008: 1,069
may have been routed through stormwater pipes
and may cause outfalls to be wet during the
defined dry weather condition.
There are approximately 1069 outlets and outfalls included in the mapping system for the
Northeast Creek watershed. Those outfalls inspected by field staff between September
2008 and April 2009 (219 outfalls) are noted on Figure 6-1 as yellow dots. Of the outfalls
inspected, one illicit discharge was detected.
Outfall screening in the Northeast Creek watershed will continue in the 2009-2010 fall and
winter months. Any remaining outfalls and areas will be screened in the 2010 – 2011 fall
and winter months. A schedule of outfall screening following 2011 will be provided to NC
DWQ in the 2010 MS4 NPDES annual report.

8 WQRP Monitoring Plan
A supplemental monitoring plan will be developed to support the activities associated with
this WQRP. This supplemental plan will incorporate the existing ambient monitoring
program and additional special studies. The goals of the WQRP monitoring plan are as
follows:
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1. Identify the significant sources of the pollutants of concern related to the regulated
City MS4 waste load allocation,
2. Evaluate the performance of BMPs utilized in the WQRP, where possible, and
3. Assess the progress toward the goals of the WQRP at a TMDL compliance point or
other location suitable for tracking progress of the regulated City MS4 area.
Monitoring data can be used in several places during the development and evaluation of a
recovery program. Most importantly, monitoring data will be used to determine progress
toward or compliance with this WQRP and applicable TMDLs. In the case of Northeast
Creek, the TMDL compliance point is located at a point where the watershed includes a
significant portion of Durham County and several other NPDES regulated discharges of
stormwater. Thus, the City will evaluate progress using several additional monitoring sites
(shown in Figures 5-2 through 5-4) with watershed areas primarily comprised of the City
MS4 area.
The City of Durham will utilize the existing monitoring program described in Section 5.3 to
support the above goals. This existing monitoring program can be used to evaluate
loading, both spatially and temporally, sources, in-stream concentrations and long-term
progress. Existing monitoring may be augmented with special studies, short and longterm, to provide additional information regarding BMP performance and wet weather
considerations, including potential source tracking.
However, there are numerous City uses of monitoring data to aid with the detection and
elimination of pollution to Northeast Creek. Several other potential, and relevant, uses of
monitoring data include calculating nitrogen and phosphorus loading from subwatersheds
to determine areas contributing higher loading, providing input to water quality modeling
tools, including Event Mean Concentrations (EMCs) and export coefficients, and prioritizing
BMP selection and placement within the watershed.
Per requirements, the final monitoring plan will include detailed information regarding the
sample location as well as the following:
•

Written description of monitoring location,

•

Latitude and longitude coordinates of monitoring location, with maps,

•

Sample type and frequency,

•

Seasonal considerations,

•

Quality assurance, and

•

Record keeping.

The monitoring plan will include in-stream and/or major outfall monitoring at locations to
support assessment of activities outlined in this WQRP. Where appropriate, the City of
Durham may reduce the monitoring burden of outfalls by proposing to monitor in-stream
sites or major outfalls the NC DWQ would consider similar to other in-stream sites or major
outfalls. This would include monitoring of ephemeral channels. Monitoring plans may be
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adjusted according to the schedule required in the Stormwater Management Plan and as
accumulating data suggest.

9 BMP Identification and Cost
The results of the watershed and pollutant of concern analysis, monitoring program, and
outfall identification will be used to develop BMP strategies aimed at reducing the
pollutant(s) of concern as described in the waste load allocation of the approved TMDL.
Stormwater Services will ensure that the BMP strategy also addresses improvements to other
pollutants identified in Section 4, to the extent possible (i.e., copper).
As part of the BMP identification, existing programs, ordinances, and initiatives will be
evaluated for applicability and use within the WQRP. The Jordan Lake rules and programs
will apply to the Northeast Creek watershed. Thus, the impact of these rules (and timelines)
will need to be considered when developing the Northeast Creek BMP strategies since some
of the rules are not scheduled to be implemented for several years. The Jordan Lake
nutrient reduction requirements must also be considered with the fecal coliform waste load
allocation when designing a BMP strategy.
A variety of different BMPs may be initially considered for the Northeast Creek watershed.
However, many of these BMPs may not meet various criteria or goals. For example, the type
of structural BMP may meet a water quality goal, but physical constraints at the site render
that structural BMP unviable. A graphic describing this process of evaluating structural and
non-structural BMPs is provided
Figure 9-1. Process for Screening Management
in the figure below.
Practices
The value of field evaluations
was established in the City’s
successive participation in the
development of Local Watershed
Plans for Little Lick Creek and
Lick Creek. This experience was
applied to the Ellerbe Creek
watershed implementation
project and expanded to include
stream stability. The Ellerbe
Creek project also included the
development of a computerbased tool to evaluate the water
Source: USEPA
quality benefits associated with
(2008)
different combinations of BMPs.
The desktop tool is based on
stream monitoring data, loading functions, land use, and topographic characteristics.
Combining the desktop evaluation of water quality benefits with cost estimates can provide
a reasonable, preliminary cost-benefit analysis. The City plans to complete a similar
analysis for Northeast Creek.
Regulatory, structural and non-structural BMPs to be considered will include the following:
•

Regulatory strategies and ordinances,

•

Pending Jordan Lake regulatory requirements,

•

Targeted public education and outreach programs,

28

WQRP – Northeast Creek Watershed, Sept 2009

•

Watershed specific webpage to include WQRP information,

•

Increased Illicit Discharge Detection and Elimination (IDDE ),

•

Increased industrial and commercial inspections,

•

Targeted municipal storm system maintenance,

•

Partnerships to improve existing BMP maintenance,

•

Increased municipal operations, including street sweeping, catch basin cleaning,
etc., and

•

Use of Low Impact Development techniques.

Each of these potential BMPs, and others, will be considered as part of the Northeast Creek
WQRP.

10 Program Implementation Schedule
Program elements and associated activities identified in the WQRP will be conducted in
various permit years within the current and future NPDES 5-year permit cycles. The
proposed implementation schedule for this WQRP with anticipated dates of completion as
follows:
•

Year 2 (June 2009). Identify the purpose and goals of the Water Quality Recovery
Program (WQRP).

•

Year 2 (June 2009). Identify the watershed and describe existing conditions (Section
5).

•

Year 2 (June 2009). Identify locations and map major known outfalls within the City
limits (Section 6).

•

Year 2 (June 2009). Adopt Stormwater Performance Standards for Development
Ordinance.

•

Year 3 (June 2010). Assemble a team of City and County representatives from
affected agencies.

•

Year 3 (June 2010). Establish a Public Education and Outreach Program that
augments the City-wide program.

•

Year 3 (June 2010). Develop and submit a schedule to discover and locate all other
City of Durham MS4 major outfalls within the MS4 jurisdiction that may be
discharging the pollutant(s) of concern to the impaired watershed, including
impaired stream segments and tributary streams.

•

Year 3 (June 2010). Conduct major outfall screening within the City limits
(continued).

•

Year 3 (June 2010). Conduct an assessment of the available data.
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•

Year 3 (June 2010). Adopt the Environmental Enhancements to the UDO.

•

Year 4 (June 2011). Using a systematic planning/Data Quality Objectives (DQOs)
process, assess the available data to determine if additional monitoring is needed.
Evaluate what type(s) of monitoring would meet DQOs, including potential shortterm special studies. Prepare a monitoring plan for the pollutants of concern and
submit to NC DWQ for approval.

•

Year 5 (June 2012). Develop non-structural and structural BMP strategies.

•

Year 5 (June 2012). Jordan Lake New Development Rule becomes effective.

•

Years 6 and 7 (June 2014). Complete qualitative and/or quantitative assessment of
regulatory strategies, non-structural BMPS and structural BMPs towards reducing
levels of pollutants of concern.

•

Years 6 to 8 (June 2015). Complete cost estimates and estimates of resource needs
for demonstration projects. Complete BMP demonstration project(s) in residential
area.

•

Year 7 (June 2014). Complete a cost-benefit analysis of non-structural and structural
BMP strategies.

•

Years 7 to 8 (June 2015).
Complete Existing
Development plan for
Jordan Lake watershed

•

Year 8 plus. Develop a
schedule to implement
appropriate regulatory
strategies, non-structural
BMPs and structural BMPs
to control the pollutant(s)
of concern to the
maximum extent
practicable. Preliminary
definition of the end point of the WQRP within maximum extent practicable
standards. Conduct community outreach and develop partnerships for nonstructural and structural BMP projects. To the extent possible and as resources
allow, implement non-structural and structural BMP projects. Update definition of the
end point of the WQRP within maximum extent practicable standards.

Figure 10-1. The Iterative Process of
Stormwater Management

This ambitious implementation schedule depends upon staff availability to implement steps
either in-house or through contracting mechanisms. This schedule is also dependent upon
changes to the impaired waters list (303(d) list) and new TMDLs. Updates to this schedule
will be considered each year and provided in the annual MS4 NPDES report.

11 Implementation of the Program to the Maximum
Extent Practicable
As part of the WQRP, the selected BMP strategy for implementation, and other potential
strategies, will be evaluated regarding their contribution towards meeting the specified
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waste load allocation within the approved fecal coliform TMDL. The maximum extent
practicable will be evaluated using a combination of the strategy environmental benefits and
costs. This cost benefit analysis will be used to prioritize limited funding aimed at
elimination of the greatest reduction for the least amount of expenditure.
The City of Durham proposes evaluations of the maximum extent practicable occur twice
during the WQRP process for Northeast Creek, during the selection of a BMP strategy and
following implementation of a portion of the BMP strategy. In this way, assumptions made
regarding the strategy can be compared to actual results.

12 WQRP Reporting
Activities and assessments conducted under the WQRP will be reported to DWQ with the
annual report submitted each year for the NPDES permit. Annual compliance with the WQRP
implementation schedules will constitute compliance with the overall WQRP. The annual
report for the WQRP will include, as applicable per the schedule provided in Section 10, the
following:
•

Status of the WQRP and schedule additions/revisions,

•

Activities conducted for the WQRP and progress made toward meeting program
elements during the report year,

•

Annual costs of the WQRP,

•

Description of monitoring program and assessment of the available monitoring data
for pollutants of concern,

•

Assessment of BMP performance, as resources allow,

•

Maps displaying major outfalls and results of inspections (including identification of
outfalls not currently mapped), and

•

Identification of additional BMPs, if necessary.

Following any review and comment by the NC DWQ on the WQRP, the WQRP shall be
incorporated into the Stormwater Management Plan.

12.1 Data Assessment
Assessments of the activities conducted under the WQRP will be performed per the program
implementation schedule. The assessments will include a review of programmatic
management measures, existing WQRP data, watershed data, monitoring data, and other
relevant data. This assessment may be used, where possible, to evaluate the performance
of existing BMPs and identify additional BMP strategies as necessary.
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Attachment 1. List of Acronyms

AL

NC DWQ Action Level Standard

BOD

Biochemical Oxygen Demand, usually measured as 5-day (BOD5)

CCC

Continuous Chronic Criteria

CPG

Citizens Participation Group

CWEP

Clean Water Education Partnership

DQO

Data Quality Objectives

EEUDO

Environmental Enhancements to the UDO

EMCs

Event Mean Concentrations

GIS

Geographic Information Systems

IDDE

Illicit Discharge Detection and Elimination

MS4

Municipal Separate Storm Sewer System

NC DOT

North Carolina Department of Transportation

NC DWQ

North Carolina Division of Water Quality

NH3

Ammonia

NO2+NO3

Nitrite plus Nitrate

NPDES

National Pollutant Discharge Elimination System

NSW

Nutrient Sensitive Water

POC

Pollutant of Concern

QAPP

Quality Assurance Project Plan

SMP

Stormwater Management Practice

SOP

Standard Operating Procedure

SSD

Stormwater Services Division, Public Works Department

TMDL

Total Maximum Daily Load

UCFRBA

Upper Cape Fear River Basin Association
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UDO

Unified Development Ordinance

UNC-CH

University of North Carolina at Chapel Hill

USGS

United States Geological Survey

WQRP

Water Quality Recovery Program

WRF

Water Reclamation Facility

WS-IV

Water Supply Watershed Level IV

WWTP

Wastewater Treatment Plant.

US EPA

United States Environmental Protection Agency
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Attachment 2. Northeast Creek Index of TMDL Submittal (NC DWQ)
(2 following pages)
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Attachment 3. 2004-2008 Parameters Monitored by Various Agencies
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