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8.01 Stormwater Modeling

Stormwater modeling is dynamic rainfall-runoff simulation used for single event or long-
term (continuous) simulation of runoff quantity and quality from a given area. The
proprietary system that these programs run off of is called SWMM (Storm Water
Management Model). It continues to be widely used throughout the world for planning,
analysis and design related to stormwater runoff, combined sewers, sanitary sewers, and
other drainage systems in urban areas, with many applications in non-urban areas as well.
The use of these programs will allow Collierville to improve our ability to introduce low
impact development and other best management practices.
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Since the inception of stormwater modeling, the process has been used in many types of
sewer and stormwater studies throughout the world. Typical uses include:

e design and sizing of drainage system components for flood control

sizing of detention facilities and their appurtenances for flood control and water
quality protection

flood plain mapping of natural channel systems

designing control strategies for minimizing combined sewer overflows
evaluating the impact of inflow and infiltration on sanitary sewer overflows
generating non-point source pollutant loading for waste load allocation studies
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8.02 What does this mean?

Currently the Town of Collierville is in the largest period of growth in its history. The
increased development of this area is changing the face of our town’s land area daily.
The first step in making these storm water programs useful is to develop a model of the
town as it exists today. As an example, please consider the following model project that
was developed by SSR Ellers for the City of Memphis. The following picture is an aerial
view of the original conditions of Lenox Bayou in the Overton Park area of Memphis:

The areas shown in darker blue are in the existing 10-year flood zone while the lighter
green color represents the existing 100-year flood zone. As you can see there are several
homes whose finished floor elevation is underwater during a 10-year flood. After
developing a solution to the problem, the modifications can be put into the existing model
and the program is run again. The following picture is the improved conditions of Lenox
Bayou after added detention and other design improvements.




The improvements made to Lenox Bayou would drastically improve these citizen’s lives.
None of the homes have a finished floor elevation in the 10 or 100-year flood zone and
all of the property has been taken out of the 100-year flood zone completely. Prior to
these programs, the improvements made could be expected to help the situation but there
would be no way to know exactly how much it would help and if more or less could be
done to sufficiently improve the area.
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8.03 Impacts of Incoming Developments

Another major benefit of stormwater modeling is to see the impact of incoming
development. After receiving the plans for any new development, the survey data could
be entered into our existing model and show the effects of cut and fill, new drainage and
detention and other concerns. This would allow the town to make sure that the current
citizens are protected and not put in the situation where a new development might put
them in a flood zone where they have to pay for additional insurance or end up
underwater in a major storm event.

In addition to the calculations done by the program, a model of the proposed
improvements can be developed to allow for a better understanding of the effects to the
landscape. Referring back to the Memphis example, the following picture depicts the
proposed detention area incorporated into the soccer field at Christian Brothers
University.




This not only shows the effects on the landscape, but it also provides a visualization of
the aesthetically pleasing results these stormwater improvements can have.

The stormwater modeling programs have many uses. They can predict the impact of
development, storm events, stormwater system improvements and many other situations.
The Engineering Division of Collierville plans to implement a similar modeling
capability that will help us predict the impacts of new developments in Town.
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