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April 7, 2003
OFFICE OF

RESEARCH AMD CEVELOPMENT

Holly Utrata-Halcomb

District Adminmistrator

Hamilton County Soil and Water Conservation District
29 Triangle Park Drive, Suite 2901

Cincinnati, OH 45246-3411

Dear Ms, Utrata-Halcomb:

The purpose of this letter is to request your participation in a ¢oordination meeting at the
Andrew W. Breidenbach Environmental Research Center, U.S. Environmental Protection
Agency (EPA) at 26 West Martin Luther King Drive in Cincinnati. The goal of the meeting is to
seek the advice and cooperation of your agency and other agencies in an experimental research
project in the area of storm water management in urbanized watersheds with mixed land use in
Cincinnati.

The title of the propesed project is "Hydroecological Benefits and Economic Attributes
of On-Lot Best Management Practices.” A brief summary is attached. The proposed project site
is in the Shepherd Creek area in the west side of the City of Cincinnati/Hamilton County near
Mt Airy Park. The study area would include parts of Mt Airy Park, private properly farms, and
a housing development. This is clearly a matter of commeon intercst to several agencies. Senior
representatives from the Ohio Environmental Protection Agency, the Metropolitan Sewer
District in Cincinnati, and the Cincinnati Board of Park Comnussioners have been invited to the
meeting. The proposed rescarch project will be undertaken by a team of scientists from the
Sustainable Environments Branch in the Sustainable Technology Division, National Risk
Management Research Laboratory, Office of Research and Development, 1.5, EPA.

The motuvation for the project is that, as vou well know, urbanization creates large
volumes of excess storm water runoff, causing flooding, water pollution, groundwater recharge
deficits, and alterations to stream ecology. Development of rural areas also has had impacts on
stream flows, altening stream habitat and sediment balance. The solutions that are currently
proposed to deal with these issues often involve large centrabized infrastructure with
correspondingly high expense.  While this can be an effective solution in many cases, an
alternate and possibly lower cost approach to storm water runoff management addresses runoff
production at smaller scales.  This involves reduction of impervious surface and increased
temporary storage of runoff at the parcel level. The purpose of the study is to investigate the
potential for stakeholder participation i an on-lot storm water management program, and to
measure cffectiveness in controlling runoff and maintaining good aguatic ecology under realistic
field conditions.
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Please accept my thanks in advance for your time and consideration. We will contact
your office to slarl setting possible dates for the meeting. In the meantime, if you have
questions, please ask a member of your staff to contact Dr, Heriberto (Herb) Cabezas at (513)
369-7350, or you may contact me at (513) 569-7418.

Sincerely,

i

Hugh W. McKinnon, MD, MPH
Director

Enclosure



HYDROECOLOGICAL BENEFITS AND ECONOMIC ATTRIBUTES OF ON-LOT
STORMWATER BEST MANAGEMENT PRACTICES

U.S. Enovironmental Protection Agency
Office of Research and Development
National Risk Management Research Laboratory
Sustainable Technology Division
Sustainable Environments Branch
Cincinnati, Qhio
Summary

Urbanized conditions increase the risk of downstream flooding, stream channel degradation, and
damage to both aquatic and terrestrial ecosystems. Although off-site detention and retention are
used to mitigate the hydrologic impacts of urbanization, the large areas needed for these best
management praclices (BMPs) are considered by many to be impractical. An altermate approach
to stormwater runoff management addresses runoff production at smaller scales, and involves
reduction of impervious surface and increased temporary sterage of runoff at the parcel level, or
on-lot measures. The idea of limiting excess runoff at the parcel level is relatively new, and
capitalizes on converting impervious surfaces to at least partially pervious surfaces, as well as
capturing modest runoff volumes in economucal parcel-level facilities. The implementation of
this approach to stormwater management has not been tested, nor has a path to implementation
been outlined. There is a critical need to determine whether the type and storage capacily of
typical on-lot BMPs, as chosen using economic constraints, are adequate to restore or protect
ecosystems. The purpose of this study is to investipate the potential for stakeholder participation
in an on-lot stormwater management program, and with field measurements, determine whether
such a program is effective insofar as the improvement of the hydrologic and ecological quality
of downstream subcatchments. In this project, the effectivencss of BMPs under realistic field
conditions will be measured.

Objectives:

. Determine putative relationships between increased parcel-level runoff storage capacity
and reduction in peak flows, flow variability, and channel stability.

. Evaluate the accuracy of tradable stormwater credit models, and the efficiency of a

tradable credit system for stormwater management at the watershed level.
Monitor for qualitative and quantitative improvements in ecological endpoints in various

areas of the subwatershed, and frame these results in the context of hydrologic change in
the watershed,

Studv Site

The headwaters area of the Shepherds Creek watershed is located on the west side of Cincinnati
OH, and this stream ultimately drains into the Mill Creek. This degraded stream network is



proximate to USEPA-AWBERC and therefore an appropriate, yet convenient study site. An
older suburban development, known as “Ponderosa”, occupies the higher elevations of this
subwatershed (Figure 1), and most runoff drains into several small tributaries that outline the
various catchments that constitute this subwatershed. The confiuence of drainage from Mt Airy
Park, the upslope Ponderosa subdivision, and the interspersed horse farms is at the Bauman
residence, where USEPA and City of Cincinnati employees have previously coliaborated on
monitering efforts. Of the several horse farms, one has a ca. (.75 hectare pen underlain by bare
soil only. This area s assumed to be the major source of channel at the Bauman residence, which

accumulated more than 20 (dry weight equivalent) metric tons of fine and coarse sediment over
the first six months of 2002.

Technical Approach

Hvdrology:

We will undertake a monitoring program that addresses flows in each of the major tributaries,
sediment load, precipitation, selected water quality parameters, and soil water status at various
points along the landscape. We will also conduct a parcel-level land survey to determine the
specific slope and aspect of the different sections of each parcel area, and explicitly measure and
delineate total and effective impervious surface area for each parcel. Based on the type of
impervicus surface, roof geometry, location within the suburb and proximity to headwaters, we
will recommend for each parcel the implementation of either a rain garden {or grass swale),
downspout-rain barrel system; litter guards for gutters, or a combination of these BMPs, Our
prescriptive approach will be initially based on criteria used by the City of Milwaukee and other
metropolitan areas that have adopted this sort of on-lot detention.

Economics:

While we do not intend to implement a full market-based trading scherne in this research, we are
interested in what landowners in the case study area reveal about their valuation of on-lot BMPs
after they are informed that they have an opportunity to contribute to an aggregate increase in
watershed detention capacity. Previous studies have made assumptions about consumer
behavior, in that parce] holders are presumed to choose the least costly and most effective BMP
from a suite of BMPs available, yet ignore the opportunity costs associated with dedicating
limited lot space to stormwater detention structures. One possible avenue for addressing this
shortcoming is to initiate a bidding system for parcel-by-parcel implementation of BMPs. While
previous studies have relied on model simulation of rainfall and have based BMP effectiveness
on capacity, the proposed research allows for collection of data on actual costs, BMP capacity,

and document effectiveness of BMPs and their effect on the actual waterways and their
ecological communities.

Ecological metrics may be more sensitive to urbanization or changes in land use, in contrast to
gross hydrological or chemical indicators, and may better reflect the condition of the gcosystermn
and its biclegical communities. A popular index to quantify ecological integrity is the index of
community integnty (ICI), which quantifies many characteristics of benthic invertebrate



community condition. Indices such as the ICI are used to assess the abundance and diversity of

agquatic invertebrate populations, and are an indirect indicator of habitat quality for fish and other
riparian zone attributes.

We will measure ICI and QHEI (Qualitative Habitat Evaluation Index) with standardized field
data collection forms, following the methodology used by the Ohio EPA to assure that the data
collected will be comparable to the state’s water quality programs, and other watershed
assessment projects in the state. We will also collect periphyton samples for biomass and
chlorophyll measurements, We will collect samples at least five times between Apnl and
Qctober 2003 in the year prior to installment of on-lot BMPs. which will provide a baseline data
set to determine ambient ecological integrity. After BMPs are implemented, these measurements
will be repeated about every 6 weeks, for a period of one year,

Timeframe:
The study is expected to last 4 to 6 years in three phases:

1. Ecological and hydrologic monitering to establish base-line nieasures.
2. Implementation of BMPs.
3

Ecological and hydrologic monitoring to evaluate effect of BMPs.

Contact: Dr. Heriberto Cabezas
Chief, Sustainable Environments Branch
U.S. Environmental Protection Agency
26 West Martin Luther King Drive
MS 498
Cincinnati, OH 45268

Tel, 513-569-7350
Fax 513-487-2511
Cabezas heriberto(@ cpa.vov







