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Options for Town Stormwater Management Standards
An Engineering Department Staff Report
September 18, 2002

This summary and the following tables outline three alternative sets of standards for the
Town Stormwater Management Program. The standards are classified as Minimum,
Moderate and High. The tables include general implications or impacts of each standard.
The clearest impacts are related to staff resources and development costs.

Minimum Standards represent what is required by the National Pollutant Discharge
Elimination System (NPDES Phase 2), which are considerably more stringent than
current Town requirements. Moderate Standards represent what is included in the Third
Draft of the Land Use Management Ordinance. High Standards would be more stringent.

Introduction

The Town’s Development Ordinance currently addresses stormwater management for
infrequent, larger storm events and requires control measures on commercial and
institutional development. However, we do not currently manage stormwater for all
types of new development or for the more frequent, smaller storm events.

By March 10, 2003, the Town of Chapel Hill will need to meet mandates resulting from
the Clean Water Act, National Pollutant Discharge Elimination System (NPDES Phase 2)
with stormwater runoff controls for water quality treatment. A revised stormwater
management program, based on reasonable regulations and standards, is needed to
effectively meet these mandates and the community’s desire for improved stormwater
management.

The attached Minimum Standards are more stringent than the Town Development
Ordinance’s present stormwater management standards. The standards in the Third Draft
Land Use Management Ordinance are even more stringent than those, and include
additional standards related to peak discharge rate and volume management.

Service Categories
The proposed Stormwater Management Program has three service categories:

e Water Quality Treatment
e Peak Discharge Rate
e Volume

Water Quality Treatment v
Water quality treatment is required under the NPDES Phase 2 regulations. This mandate
is intended to improve surface water quality primarily by removing the suspended



pollutants from non-point source stormwater runoff and by reducing erosive forces on
stream banks.

Non-point source pollution is defined as pollution that is not created from a specific
outfall, such as a wastewater treatment plant or industrial waste. Non-point source
pollution is carried in stormwater runoff from all developed areas including residential
sub-divisions, office parks, schools, shopping centers, lawns, parks, golf courses and
parking lots.

Engineered best management practices (or integrated management practices) provide a
variety of options to manage non-point source stormwater runoff and meet the water
quality treatment requirement. Vegetated swales, sheet flow through buffers and rain
gardens are examples of integrated management practices. Such provisions must be
included in site development plans.

Under NPDES Phase 2, the Town must meet six measures that require the following
general programs:

A public education and outreach program

A public involvement and participation program

A program to detect and eliminate illicit discharges in the storm drainage system
A program to reduce pollutants from construction activities

A program to address post-construction stormwater runoff from new
development and redevelopment projects that cumulatively disturb one acre or
greater

6. A pollution prevention/good housekeeping program for municipal operations and
maintenance facilities

kv

The NPDES water quality treatment standards described above are included in the
attached Minimum Standards table. These new standards alone will have a significant
impact on the Town’s responsibilities and on development requirements for stormwater
management.

Higher water quality standards are included in the attached Moderate Standards and High
Standards tables. These standards include current regulations such as the Resource
Conservation District Ordinance and the Water Supply Watershed Rules.

Peak Discharge Rate

Managing the peak discharge rate requires collecting stormwater (in a basin, temporary
pond, underground structure, or by other means) and metering its release so that the rate
at which it leaves the site after development is no greater than the rate at which it left the
site before development.



The Town currently requires that commercial and industrial development manage the 10-
year or the 25-year storm event (storms with a 10% and 4% chance, respectively, of
occurring in any one year.) While we are managing these rare events now, more frequent
storm events are not currently managed for peak discharge rate. The 10-year or 25-year
storm event management practice is effective for water quantity or flood control purposes
only.

We expect that NPDES Phase 2 will mandate management of the more frequent 1-year,
24-hour storm event (99% or greater chance of occurring in any one year) as a part of the
NPDES required measures. This post-construction standard is included in the attached
Minimum Standards table for the peak discharge rate, and is intended to protect stream
channels from erosion and improve water quality by removing suspended solids.

In addition to meeting the minimum NPDES Phase 2 standards, the Town may wish to
implement a higher standard for peak discharge rate, as is proposed in the Third Draft
Land Use Management Plan. The proposed standards include the 2-year and 25-year
storm events, as well as the 1-year storm. The intent would be to maintain pre-
development runoff characteristics in the post-development environment to better protect
streams, drainage systems and properties from more frequent and/or higher pollutant
loads, discharge rates, volumes and velocities.

It is important to note that the Town is already near build-out, and existing flood risks
will not be significantly reduced by regulating new development for discharge rate and
volume. Reduction of actual flood damages and losses in Chapel Hill requires long term
measures beyond what could be included in the Land Use Management Ordinance. The
Town’s adopted Hazard Mitigation Plan describes measures applicable to both new and
existing development that can be implemented over a period of time.

Volume

Volume control in Chapel Hill is currently required only within the Water Supply
Watershed area, which includes the land area within five miles of Jordan Lake. Under
this requirement, runoff from the first inch of precipitation falling on an area with greater
than 24% impervious surface must be temporarily detained in an engineered facility. The
actual storage volume over a multi-hour period depends upon the size of the area draining
to the facility and the allowable draw-down time.

We think that the requirement to manage runoff volume from the first inch of
precipitation is likely to be included in the NPDES Phase 2 standards, as one way to
achieve the 85% average annual suspended solids removal requirement. In most cases,
the volume of runoff resulting from the first inch of precipitation would be less than the
volume resulting from the 2-year, 24-hour storm event as proposed in the Third Draft
Land Use Management Ordinance.

The proposed standard would require that the increased runoff volume resulting from
new development be temporarily stored and managed for an unspecified period of time
by hydrologic abstraction, re-use or recycling. Hydrologic abstraction is the uptake of



precipitation-induced runoff by soil, plants, and evaporative processes. Uptake rates of
these processes depend on many factors such as soil conditions and types, plant species
and density, and weather conditions.

The actual 2-year, 24-hour equivalent volume storage requirement depends upon several
factors such as drainage area, existing and proposed site conditions and allowable draw-
down time. Generally, the longer the draw-down time, the greater the storage capacity
requirement. Standard engineering practices typically specify draw-down times between
24-120 hours for water quality purposes. Considerations such as mosquito larvae
development and site constraints must also be considered in determining an-acceptable
draw-down time.

Additionally, managing runoff volume on small properties and typical residential lots
may be difficult or impossible due to space and grade limitations, Resource Conservation
District requirements, and tree protection regulatxons Because of the variability in most
of the factors regarding management of stormwater runoff volume, we are unable to
predict exactly how or if runoff volume from the 2-year, 24-hour storm event can
practically be managed on all development sites.

Conclusions

The Town of Chapel Hill does not have stormwater management standards for water
quality treatment and minimum flood control in the current Development Ordinance. If
the new Land Use Management Ordinance includes the minimum standards required to
meet the NPDES Phase 2 rules, it will represent a significant increase in stormwater
management regulation. The standards proposed in the Third Draft represent the
Moderate Standards listed in the attached Table Two, which is a still higher level of
regulation..

Each standard identified and described in the attached tables has implications for the
Town and for property owners. These include the potential cost for additional staff
resources and/or contract services; the possibility of increased development and housing
costs; the practicality of implementing regulations on all properties regardless of size and;
the combined effect and compatibility of the extensive set of new regulations.
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