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tion rely to a large extent on landscaping-
type solutions. This means their feasibili-
ty often depends on soil characteristics.
Three areas of concern are addressed:
Standing Water This concern has three
aspects: nuisance, aesthetic, and public
health. Scale is a consideration. For
example, homeowners like their yards to
be well-drained and dry year-round.
Structural This concern also has three
aspects: basement flooding; potential for
undermining building and roadway founda-
tions if the soil is either reactive to satu-
ration or not well-drained; and utility con-
flicts that result in limited space.
Maintenance The degree of concern is a
function of scale: It makes a difference
whether the decentralized control is a
rain garden on a single-family lot or a veg-
etated roof on a major building. The
report identifies the maintenance factors
affecting long-term feasibility.

Five-Step Framework

The research team created a five-step
framework for evaluating and selecting
source control elements of a rainwater
management implementation strategy
(Figure 1). Step 1 defines the problem by
clarifying the drivers—reasons why the
retrofit is occurring. The CSO mitigation
strategy must consider primary and sec-
ondary watershed goals, which may be
long term and independent of CSO mitiga-
tion goals. Step 2 characterizes the site
by evaluating the type of project (i.e., rede-
velopment or retrofit); analyzing land cover
and soil; and identifying hot spots (e.g.,
flood prone areas, industrial districts).

Once the drivers, the watershed plan-
ning goals, and the site characteristics
are well understood, specific decentral-
ized controls can be evaluated for their
suitability, considering feasibility and
design variables (Step 3). The project is
then, in Step 4, analyzed for cost effec-
tiveness in the context of the goals and
site characteristics. In Step 5, the project
planners will select one or more appropri-
ate decentralized controls, or none if they
select a no-build option. The selected
controls should reflect the work done in
Steps 1 through 4, and be based on the

overall watershed and natural resource
protection goals.

Simulation and Cost-Effectiveness

In recent years, the rainwater runoff
modeling focus has shifted to assess
whether traditional simulation tools could
be reasonably downscaled to evaluate
micro-scale processes such as rainfall
and runoff at the individual parcel scale.
To provide an answer, contemporary
simulation and optimization software can
be used to evaluate decentralized control
options.

Evaluation of decentralized options for
CSO control is more complex than the
evaluation of traditional centralized con-
trols. There are a large number of decen-
tralized controls, and many decentralized
controls rely on infiltration, which is com-
plex to evaluate. For these reasons, a
sophisticated model such as U.S. EPA's
Stormwater Management Model (SWMM)
is unlikely to be used by local regulatory
agencies for routine assessment of
decentralized controls. The alternative is
to apply a spreadsheet approach.

Benefits Beyond Stormwater

Capturing runoff where it falls in urban
areas introduces ancillary benefits into
the community that extend beyond runoff
volume reduction. The use of decentral-
ized source controls in conjunction with
redeveloping land in urban regions cre-
ates opportunities, over time, to develop
greener communities that will achieve
higher levels of ecological and receiving
water protection.

Natural processes and functions,
when reintroduced into the design of
highly urbanized environments, provide
holistic benefits. Green infrastructure that
uses vegetation and soil to reduce rain-
water runoff volume may also reduce air
pollution and air temperature (through
evapotranspiration) and help to minimize
the urban heat island effect, while at the
same time providing ground cover that
serves a habitat function. Designing with
nature can also be seen in a larger
sense, as land development that is more
sustainable—economically, environmen-
tally, and socially.

The research on which this report is based was funded in part by the U.S. Environmental
Protection Agency (U.S. EPA) through Cooperative Agreement No. CR-83155901-01 with the
Water Environment Research Foundation (WERF). Unless an U.S. EPA logo appears on the
cover, this report is a publication of WERF, not U.S. EPA. Funds awarded under the agreement
cited above were not used for editorial services, reproduction, printing, or distribution.

CONTRACTOR

Neil Weinstein, RE., R.L.A., AICP
The Low Impact Development Center, Inc.

PROJECT TEAM

Charles Glass, Ph.D.
ETEC, LLC.

James Heaney, Ph.D., PE.
University of Florida

Wayne Huber, Ph.D., PE.
Oregon State University

Philip Jones
Christopher Kloss
The Low Impact Development Center, Inc.

Marcus Quigley, PE.
Eric Strecker, PE.
GeoSyntec Consultants

Kim Stephens, PEng.
KSA Consultants, Ltd.

PROJECT SUBCOMMITTEE
Larry Coffman (Chair)

Richard Horner, Ph.D.
University of Washington

Rick Howard, PE.
City of Orlando

Amy Leib
Philadelphia Water Department

Michael Sweeney, Ph.D., RE.
EMA, Inc.

Malcolm Walker, PE.
Larry Walker Associates

11/07

Water Environment Research Foundation m 635 Slaters Lane, Suite 300 Alexandria m VA 22314-1177




