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While the Post-Construction Storm Water 
ordinance will not restore the environmental effects
from existing development, the ordinance will pro-
vide long-term reduction of pollution from new
development and redeveloped areas of the County.

The Vision for Water Quality Protection
Elected officials in Mecklenburg County and 

the incorporated towns cast their vision for envi-
ronmental stewardship by adopting ordinances
that not only meet the state-minimum Post-
Construction requirements, but go even further to
protect the environment.

Why did elected officials take a stance of going
beyond what was required while other surrounding
communities elected just to meet the state 
minimum requirements? As part of the
Mecklenburg County’s Environmental Leadership
Policy statement, the future and existing resources
of the County should be used “wisely for the 
benefit of the citizens.” Rather than developing
ordinances to meet only the minimum state
requirements, other surface water quality needs in
the community were evaluated to determine if 
multiple goals could be met through development
of a Post-Construction program. City, County and
town staffs developed the following goals:

• Meet the requirements of the Phase II storm 
water permit.

• Address cumulative and secondary impacts to 
aquatic life and water quality in watersheds 
with listed endangered species. This goal was 
added to meet the guidelines of the U.S. Fish 
and Wildlife to gain support to expand water 
and sewer services to areas of the County that 
contain threatened or endangered species.

• Minimize additional impaired stream listings 
(303(d) listed streams) which are streams 
classified by the EPA as not meeting their 
intended uses. Currently, 73 percent of all 
streams in Mecklenburg County are not 
meeting their intended uses.

• Address detention for control of storm water 
volume and peaks. This goal was added to 
address growing flooding issues in our County. 

Since all these goals have an impact on future
development and the environment, elected officials
supported the development of a stakeholders’
group with the purpose of developing a storm water
ordinance that met all four goals. 

Stakeholders were selected from the leading
environmental, development, community, and sci-
entific groups in Mecklenburg County, the City of
Charlotte and the towns and deliberated for 18
months to develop a model Post-Construction
Storm Water ordinance. Mecklenburg County and
the towns made minor revisions to the model 
ordinance prior to adoption, and the resulting 
ordinances took effect on June 30, 2007. The City of
Charlotte’s version of the ordinance takes effect 
July 1, 2008. 

How Will The Post Construction Ordinance Protect
Water Quality? 

The Post-Construction Ordinance contains four
main criteria that protect water quality:

• Installation of Structural Best Management 
Practices (BMPs)

• Increase in Stream buffers
• Installation of Storm Water Detention Structures
• Preservation of Undisturbed Open Space

Structural BMPs

Storm water treatment structures or Best
Management Practices (BMPs) are required to 
control pollutant loading to our streams and lakes
that come from overland flow (or runoff) from 
rain events. (Read more about BMPs on p. 92.) The
BMPs are designed to remove two of the main 
pollutants in runoff: total suspended solids (TSS)
such as sediment and total phosphorus (TP) which
often comes from excess fertilizer and atmospheric 
deposition on paved surfaces. The BMPs are
designed such that for every 100 pounds of TSS pol-
lution in storm water runoff that enters a BMP, only
15 pounds of pollution leaves and flows into our
streams and lakes. Requiring BMPs complies with 
minimum state standards, helps reduce pollutant

Post-Construction continued on page 90

           



90 2008 State of the Environment Report

air  surface water land  solid waste

loading to our streams, and helps maintain habitat
for threatened and endangered species within our
streams. In some areas of the County, BMPs are
also required to remove 70 percent of TP, which pro-
vides enhanced removal of pollution from storm
water.

Stream Buffers

Stream buffers serve an important function in
meeting multiple goals. Stream buffers soak up
rainfall which reduces runoff, absorb certain pollu-
tants (such as nitrogen and total phosphorus) via
plant update, shade creeks which reduces stream
temperature (or thermal pollution), and provides
food and habitat for threatened and endangered
species. Under the ordinance, buffers range from 30
feet in width on either side of the stream up to 200
feet depending on the stream size, classification,
and level of protection required.

Detention
Historically, detention (the slowing down of

storm water runoff) has been required for industrial
and commercial developments. Under the new
Post-Construction Ordinance, detention is required
for residential development as well. Increased
storm water runoff from developed areas is a major
contributor to flash flooding of buildings and roads.
As development occurs, more storm water runs into
our streams and the water flows faster. As storm
water volume and velocity increase, the stream
channel cannot hold the all of the water results in
flooding, or the stream banks erode causing sedi-
ment pollution to our surface waters. By detaining
storm water runoff, the flow of storm water into our
streams can be controlled to reduce the risk of flash
flooding and stream bank erosion. Detention helps

protect our roadways, dwellings, and critical habitat
areas of our streams.

Undisturbed Open Space

The amount of undisturbed open space
required by the ordinance varies from 10 to 25 
percent of developed area depending on the
amount of hard surfaces (built-upon area) of a
development. The requirement for maintaining
undisturbed vegetated open space for new develop-
ments helps protect water quality by reducing the
impervious area of developments. The water 
quality benefits of undisturbed open space can be
illustrated by evaluating a one
inch rainfall event under two
different conditions. In
Mecklenburg County, 90 per-
cent of all rainfall events are
one-inch or less, and a one-
acre parcel of wooded land will
absorb a one-inch rainfall
event and produce virtually no
runoff to the downstream
creek. However, if the trees on
that same one-acre parcel of
wooded land are cut down and
replaced with a paved parking lot, the downstream
creek will receive more than 27,000 gallons of storm
water from each one-inch rainfall. To accommodate
this additional runoff, the stream will flood and its
banks will erode. This stream bank erosion then
causes sediment pollution in our streams and
lakes. By requiring undisturbed open space, the
Post-Construction Ordinance will help reduce
runoff from new development.

Historically, our community was founded, in
part, because of our water resources. As our 
community continues to grow, the Post-
Construction Ordinance will help protect 
that resource for the benefit our current and 
future citizens.
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Newspaper articles that appeared in the local
media the late 1960s painted a bleak picture of
water quality conditions in Charlotte area streams.
Headlines such as “Catch Any Fish In Sugar? You
Can Forget About It” and “The Creek Is Simply A
Sewer” were an indication of the level of pollution
impacting the environment within our community.
When Congress passed the Clean Water Act (CWA)
in 1972, it forced states and local municipalities to
enact regulations aimed at reversing the environ-
mental degradation that, until that critical point in
our nation’s history, had largely gone unchecked.
The CWA was initially focused on controlling
sources of pollution coming from a point source
that discharged directly into a stream. The most
common point sources were wastewater treatment
plants, industries, and livestock operations that
discharged waste including harmful contaminants
into waterways without treating it. While the
nation’s streams are arguably in better shape than
they were before the CWA took effect, we now find
another source of pollution is impairing our
streams’ ecosystems: non-point sources.

Non-Point Source Pollution
N o n - p o i n t

source pollution is
another term for pol-
luted storm water
runoff. This type of
pollution results
when precipitation
falls and the runoff 
flows across land,
picking up and 
t r a n s p o r t i n g  
pollutants as the

rainwater flows to storm drains, through pipes, and
directly to streams. Pollutants on land surfaces
include sediment, bacteria, nutrients, oils, metals, 
litter, pesticides, and herbicides.

The pollution carried by storm water is one
threat to the health of streams; the amount of

storm water is another. As impervious areas such as
roads, parking lots and driveways increase so does
the amount of runoff generated when it rains.
Instead of being absorbed into the ground, precipi-
tation runs off impervious surfaces at an increased
rate. The change in flow and velocities can cause
streambank erosion and stream degradation. 
The results can be devastating to aquatic life. 

Addressing non-point pollution is challenging
because of the nature of the source. The pollution
in storm water runoff is generated over a large area
and is transferred to streams through a complex
pipe network. End-of-pipe treatments that are a
common solution to point sources of pollution 
are not an option to address non-point sources. 
No matter how big the challenge is to address 
non-point sources of pollution, recent changes to
interpretations of the CWA require state and local
governments to address these pollution sources.

Mechanisms to Address Non-Point Source Pollution
There are vari-

ous methods to
r e m o v e  m a n y  
non-point source
pollutants from
storm water runoff
before the contam-
inants reach our
streams. Storm
water treatment
devices such as
wet ponds and
constructed wet-
lands control the

quality and amount of runoff. The devices are
designed so that the rate of runoff leaving a new
development is equal or less to the rate of runoff
from the same site before development. These
devices also are designed to decrease the amount
of pollution in runoff from the site. Other provi-
sions to address non-point sources of pollution

Urban Environment continued on page 92

Challenges of Meeting Water Quality
Standards in an Urban Environment
By Jeff Hieronymus, Water Quality Modeler, City Water Quality Team 
Charlotte-Mecklenburg Storm Water Services
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include adequate stream buffers and setting aside
“no-build” zones to maintain a percentage of natu-
ral area on a planned development. The measures,
commonly referred to as best management 
practices (BMPs), are constructed at individual 
development sites as a way to minimize the overall
costs of protecting surface waters from pollution 
as runoff travels to streams, rivers, and lakes. 

Costs of Not Implementing Non-Point 
Source Controls

Many storm water management studies indi-
cate that the most cost-effective approach is to 
plan and design for the minimization of pollutants
in storm water discharges. In looking at the costs 
to retrofit degraded streams, the choice becomes
obvious. A recent analysis conducted by Charlotte-
Mecklenburg Storm Water Services (SWS) was
designed to identify the gap between current 
conditions and water quality standards. Water 
quality data was analyzed from four urbanized
watersheds to determine an order-of-magnitude
cost to SWS to remove the excess pounds of 
sediment to meet the water quality standard.
According to data in our most developed water-
sheds, it could cost on an order of $1 billion to
meet water quality standards in those four 
basins alone. This dollar figure does not include the
costs to fix flooding problems.

The cost to retrofit and restore a degraded
stream to meet its designated use is high.
According to data from the SWS BMP Pilot
Program, it costs on average $10,000 per acre of
drainage area to design and construct a water 
quality retrofit BMP. This cost does not include the
cost of land to build the BMP as, until this point,
the land for these pilot projects was obtained by
SWS through donated easements. 

The costs to retrofit a degraded stream in an
urban setting are significant. The storm water 
utility spends an average of $450 per linear foot 
of stream to design, construct, and restore a
degraded stream reach to a more natural condition.
When these costs are aggregated to the water-
shed scale, one can begin to see how reversing
degraded stream conditions can become very
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What is a BMP?

The Environmental Protection Agency defines a
Storm Water Best Management Practice as:

“technique, measure or structural control that is
used for a given set of conditions to manage the
quantity and improve the quality of storm water
runoff in the most cost-effective manner.”

Storm Water BMPs include:
· • Rain gardens 
· • Wetlands
· • Green roofs
· • Retention ponds

A structural BMP is a storm water management
system based on nature’s best designs. These
systems are built into the ground. BMPs can be
constructed near pollution sources such as 
parking lots, large buildings, or residential devel-
opments. BMPs are also effective along streams
or other bodies of water.

By their design, many BMPs remove selected pol-
lutants. That prevents the contaminants from
being carried by flowing water into creeks or
lakes. Some BMPs absorb or temporarily retain
excess storm water runoff, reducing flood risks.  

Different BMPs have different purposes. Choosing
the right BMP depends on the amount of storm
water runoff, types of pollutants in the runoff,
and land features such as slope, soil type, and
development density.

BMP Retrofit - Rain gardens were added
to this shopping mall parking lot on
Freedom Drive
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expensive. SWS recently completed a watershed
retrofit project of the Edwards Branch Watershed,
which is a tributary of Briar Creek. The costs to
design and construct various BMPs and perform
stream restoration in this one square mile water-
shed were over $3 million. Other recent stream
restoration projects completed by Storm Water
Services include:

• Little Sugar Creek near Westfield Road at a cost 
of $2.4 million (not including $12 million to 
acquire floodplain land)

• Little Sugar Creek at Hidden Valley at a cost 
of $3.1 million (not including an additional 
$1.3 million to acquire floodplain land) 

• Bruns Avenue Wetland at a cost of $500,000
• Shade Valley Pond Retrofit at a cost of $228,000.

Many similar projects must be built before 
our community begins to see a reversal in our
degraded stream conditions.

Challenges in an Urban Environment
It is particularly challenging to manage storm

water in a rapidly urbanizing environment. 
Because density is often a goal, land planners 
try to get the most yield out of a parcel of 
property. As natural areas are converted to rooftops
and parking lots, there is more storm water 
to manage. When the stream has more water than 
it can handle and cannot spill the excess into a 
natural floodplain, the result is streambank 
erosion. Another challenge is dealing with 
historical land development practices. Until the
late 1970s, development inside local flood-
plains was not restricted. Until 1998, local stream
buffers were not protected. Local streams with 
the highest pollution levels and highest risk of

flooding are those without buffers and where 
buildings were constructed in the floodplain. 

Altered stream channels also create storm
water management problems today. The paradigm
for dealing with storm water in the past was to send
the water downstream as fast as possible. In the
mid-20th century, the Army Corps of Engineers
straightened local streams to move water quickly.
The technique did not stop flooding. Instead, it
removed the naturally occurring twists and turns
that are indicative of a healthy stream. Without
meanders and access to a floodplain, the amount of
water in a stream during storm events can rise very
high, sometimes to the point where the water
becomes destructive. Severe streambank erosion
and downcutting are commonly seen in streams
that have been altered from their natural condition. 

Urban Environment continued on page 94

Stream restoration on Little Sugar Creek

Irwin Creek is one of many 
in Charlotte-Mecklenburg that 
was straightened decades ago

Channel
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Regulatory Environment
Despite these challenges, the regulatory cli-

mate suggests local governments must take a
proactive approach to meet water quality standards
and avoid restoration mandates. As our community
continues to grow, there is a need to provide 
necessary regulatory mechanisms to ensure that
growth takes place in an environmentally 
sustainable fashion. If the regulatory measures are
not in place, it could jeopardize the ability of
municipalities to annex new areas or redevelop
areas that are already urbanized. State officials look
to see if adequate ordinances are in place before
issuing permits for utility expansion in suburban
areas or expanding capacity of utilities within the
urbanized area of the community.

Quality of Life
Irrespective of the consequences of meeting

regulatory requirements, there are many quality 
of life issues that should be considered with
regards to water quality management. Who is
affected by a degraded environment? What is 
the value of clean streams and lakes? When does
the level of environmental impairment start to
affect economic development? How should towns,
cities and counties address environmental issues?
These are some of the questions that should 
be considered when determining the level of 
environmental protection that is appropriate for an
urbanizing area. 

Anecdotal evidence, backed up by scientific
studies, suggests citizens want to live in environ-
mentally sustainable communities. A recent 

analysis completed by the City of Charlotte found
that “Increasing numbers of people are concerned
about the natural environment ... A healthy 
environment, rather than viewed as an added
bonus, is now seen as one of an area’s prime 
economic assets.” The study also identified the
value capture of open space and stream buffers 
to economic development and property values.
Ordinance provisions such as open space and
stream buffer protection “... provide an opportunity
to leverage environmental protection into an 
additional value creation from the perspective of
project cost.” With regards to attracting talented
workers, communities are “... competing for the
best people, and if you don’t have the quality of life
and quality of place, you won’t get talented people.
Skilled talent calls the shots in where and how they
want to work.” 

Public Costs
Every year, SWS receives thousands of requests

for service regarding erosion, flooding, stream
blockages, and pollution. The costs to address
these problems are shared by the entire com-
munity. We have choices of whether to be 
proactive or reactive concerning flooding and 
sustainability. We have made a progress since the
Clean Water Act of the 1970s and since the first
State of the Environment Report in 1987. However,
we still face significant challenges to meet water
quality standards. These challenges and choices
must be carefully considered as elected officials
make decisions about our development practices
and how our region supports sustainable growth.   
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Uncapping and restoring Little Sugar
Creek near uptown will cost more than
$4 million, not including the cost of
acquiring land and building a greenway

              




