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Executive Summary

As a result of historical severe flooding and flood-related problems in the Naamans Creek
and Perkins Run Watersheds, legislation (HCR 24) was passed to establish a flood abatement
committee and fund a study of the problem. The purpose of the study was to characterize the
nature of the watersheds, identify sources of heavy stormwater runoff, quantify flows
throughout the watersheds, identify problem sites, propose and evaluate efficacy and
feasibility of solutions at these sites, and identify and propose methods of restoring natural
conditions within the watersheds. This report represents the culmination and presentation of
the findings of that study.

The study area includes the entire area that drains surface water runoff to Perkins Run and
the South Branch of Naamans Creek. The Naamans Creek and Perkins Run Watersheds are
highly developed with most of the development occurring prior to the 1970s, before New
Castle County and the State of Delaware required stormwater management for land
development. Consequently, as impervious area increased due to development, unmanaged
stormwater runoff flows increased proportionally. In addition, significant disturbances to the
natural stream system, such as stream relocation, stream channelization and lining, and
floodplain/riparian buffer encroachment, occurred. The combination of increased flows and
stream disturbance eventually caused Naamans Creek, Perkins Run and their tributaries to
exceed the capacity of their streambanks and historic floodplains during storm events,
resulting in severe flooding, erosion, ecosystem degradation, and other flood-related
problems throughout the watershed. A general in-field aquatic and water quality assessment
indicated significantly degraded conditions within stream areas at the middle and lower end
of the watersheds. A geomorphic evaluation of the evaluated streams indicates a similar
regressive trend in the downstream direction. Essentially, the results of the general
watershed characterization conducted as part of this study indicates that significant areas of
the Naamans Creek and Perkins Run Watersheds are highly disturbed, degraded with respect
to water quality and erosion, and prone to flooding.

The watersheds were hydrologically modeled using the National Resource Conservation
Service TR-20 computer model to generate storm flows for the 2-, 5-, 10-, 50- and 100-year
recurrence interval precipitation events. The results of this model were used to generally
evaluate erosion and flooding conditions at roadway crossings of the creeks, homes in the
vicinity of streambanks, and existing structural modifications to the creeks. Additionally, the
relative efficacy of proposed improvement measures were evaluated by incorporation into the
model and comparing the modeled improvement flows with existing conditions flows.

A fundamental task of the flood abatement study was to identify existing and historic
flooding, water quality, and other flood-related problems in the Naamans Creek and Perkins
Run Watersheds. In order to identify the improvement sites, the following tasks were
conducted: collection and review of existing data, review of New Castle County and
Delaware Department of Transportation problem areas, coordination of public workshops,
analysis of existing studies, and detailed field reconnaissance. Information obtained from
citizen comments on the Naamans Creek web site was also used as a source of problem site
identification.
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On the basis of the data-collection, a tabular summary was developed listing seventy-nine
(79) problem/potential improvement sites which were been identified as having a flood-
related problem or potential for use to mitigate flood-related problems. These sites were
evaluated and prioritized by the project team in cooperation with the flood abatement
committee and thirty (30) sites were selected for detailed evaluation. The sites that were not
specifically addressed by the study, where possible, were referred to an appropriate federal,
state or local agency (ie., Federal Emergency Management Agency, New Castle
Conservation District) for further action.

Site-specific irnprovement measures were developed for each of the thirty (30) sites based
upon the identification of specific flood-related problems by the residents of the Naamans
Creck and Perkins Run Watersheds. These measures were categorized as follows:

e General Drainage Improvements that relate to surface water conveyance
modifications,

o Floodproofing Improvements that protect structures from floodwaters by physical
means,

o Streambank Stabilizations that focus on restoring and protecting eroding streambanks,

o Culvert Improvements that involve enlargement of existing culverts to enhance
conveyance of water during flooding events,

o Stormwater Management Improvements that enlarge or otherwise modify existing
stormwater management facilities to provide additional quantitative and qualitative
treatment of runoff, and

o Flow Attenuation Facilities that consist of new, large-scale stormwater management
facilities.

A detailed site assessment, which included a conceptual design and a feasibility assessment,
was performed for each of the thirty (30) sites to evaluate the feasibility of the proposed
improvements, develop preliminary design features to be incorporated into the final design,
and eliminate the need for additional planning-level studies. They also facilitate
prioritization for future implementation and furnish cost estimates which can be used for
obtaining implementation funding. Preliminary design information packages summarizing
the analysis for each potential improvement were developed and are presented as an
appendix to the report.

General recommendations were made to address watershed-wide flooding issues and begin to
address the causes of flooding in the Naamans Creek and Perkins Run Watersheds. The
recommendations include the modification of existing stormwater management regulations to
minimize and seek to infiltrate stormwater runoff, the maintenance of predevelopment
groundwater recharge rates, use of conservation design techniques and protection of stream
channels. In addition, it was recommended that a watershed coordinator be appointed to
“champion” efforts to improve the Naamans Creek and Perkins Run Watersheds, a Water
Resources Management Plan be developed, riparian buffer areas be developed on
endangered, critical planting areas be developed.
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A final task of the watershed study was to research funding sources to be used to fund the
improvement measures recommended in this report. Appropriate federal, state, and local
funding alternatives are identified and discussed herein.

This report is a tool for the Naamans Creek Flood Abatement Committee and other
subsequent committees and planning efforts to use in implementing measures to improve the
flooding and water quality conditions in the Naamans Creek and Perkins Run Watersheds. A
summary of all the site-specific recommended improvements, their relative rankings and
estimated costs is presented in Table 9.1. It is recommended that these projects be
considered on the basis of the ranking set forth in this table and the availability of funds.

In addition, a list of recommended watershed-wide improvements is presented in Table 9.2.
Implementation of these improvements will require the cooperation of federal, state and local
government agencies.
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1.0 Introduction

1.1 Background

Historically, the Naamans Creek and Perkins Run Watersheds have experienced severe
flooding and other flood-related problems as a result of increased streamflows during intense
precipitation events. Concerns about land development and its effect on the quantity and
quality of water in these watersheds have driven an effort to identify existing conditions and
problem areas through a watershed flood abatement study.

Local State legislators and New Castle County officials responded to concerns about the
flooding problems and the quality of water in the Naamans Creek and Perkins Run
Watersheds by passing House Resolution HCR 24.  This legislation, sponsored by
Representatives Wayne Smith and Senator Myrna Bair, established the Naamans Creek
Flood Abatement Committee (NCFAC). Funded by State (75%) and County (25%) monies,
the Committee contracted with Duffield Associates, Inc. in association with McCrone, Inc.
(herein referred to as the project team) to perform the Naamans Creek Flood Abatement
Study (NCFAS). The project team was to perform an evaluation of watershed characteristics
and the effects of flooding on properties in the Naamans Creek and Perkins Run Watersheds.
Members of the Naamans Creek Flood Abatement Committee are as follows:

« Representative Wayne Smith, Co-Chair

e Senator Myrna Bair, Co-Chair

e Councilman Robert Weiner, New Castle County

e Richard Baccino, New Castle County

o Dariel Rakestraw, New Castle Conservation District

o Richard Smith / John Hughes, Delaware Department of Natural Resources and
Environmental Control

o Gerald Kauffman, University of Delaware Water Resources Agency
e Robert McCleary, Delaware Department of Transportation

e Marianne Cinaglia, Citizen

e Nathan Cloud, Citizen

1.2 Purpose and Goals

The purpose of the Naamans Creek Flood Abatement Study as defined by the NCFAC is to
seek to address the present condition of a highly urbanized watershed and to propose means
to mitigate damage to structures and natural features of the land and to restore, to the extent
possible, the physical, hydrologic, biological, and ecological characteristics of the watershed.
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The goals of the Naamans Creek Flood Abatement Study as defined by the NCFAC are to:

A. Identify sources of heavy stormwater runoff, impact of flooding, water flow
and stormwater runoff on Naamans Creek, Perkins Run, and its tributaries.

Al. Prepare a watershed model that the public can understand and that will
summarize the impacts to the entire watershed (Naamans Creek, Perkins
Run, their major tributaries), during/after the 2-year, 5-year, 10-year, 50-
year, and 100-year storm.

A?2. Include hydrologically significant points of entry of estimated runoff.

B. Seek measures to eliminate stormwater damage.

B1. Identify and propose solutions to existing stream and stormwater related
flooding problems to residences, businesses and infrastructure.

B2. Qualitatively assess the effectiveness of stormwater management
techniques to correct current structural damage.

B3. Stabilize streambanks where high stream velocities have eroded the
banks.

B4. Improve culvert capacity to prevent flooding.

B5. Examine stormwater management systems to determine which areas may
be expanded or designed for improved stormwater management.

B6. Propose locations for embankment and/or wetland construction to
attenuate water flow and hence reduce flooding.

B7. Minimize soil erosion and sediment deposition along corridors.

BS8. Determine by preliminary design analysis, the estimate of probable cost,
flood reduction benefits, and constructability of each site.

B9. Preserve and enhance stream corridors, floodplains and wetlands.
C. Seek means to restore a more natural base flow and aquatic habitat to the
Naamans Creek.

C1. Propose conservation and acquisition of critical open space along stream
corridors, floodplains and wetlands.

C2. Examine stormwater management systems to determine which areas may
be expanded or designed for improved stormwater management.

C3. Propose locations for embankment and/or wetland construction to
attenuate water flow and hence reduce flooding.

C4. Propose methods to minimize soil erosion and sediment deposition along
corridors.

C5. Propose methods to establish and maintain water quality controls to
safeguard streams, wetlands, and wildlife habitat.
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C6. Propose methods to preserve and enhance stream corridors, floodplains
and wetlands.

D. Prepare a community awareness campaign to heighten awareness of the public
to the problems of urban runoff.

E. Suggest state/county, legislative/regulatory changes to accommodate future
development without denigrating the watershed.

To accomplish these goals, the NCFAS addresses site-specific problems as identified by the
residents of the Naamans Creek and Perkins Run Watersheds (Figure 1.1). These problems
include, but are not limited to, flooding, erosion, drainage, and water quality. This report
recommends specific improvements that will serve to solve or mitigate the most significant
of these problems.

In addition, the NCFAS identifies and makes recommendations to address watershed-wide
flood-related and water quality concerns. This initiative will recommend long-term,
innovative methods and techniques to improve the general health of the watershed such as
retrofitting existing stormwater management basins, developing or enhancing riparian
buffers, utilizing bioengineering technologies, and preserving open spaces, among others.

The following sections of this report provide a general characterization of the watersheds and
describe the hydrologic model for each watershed. Next, the report delineates the method of
problem identification and the processes for improvement site selection and assessment that
were followed in this study. Finally, the report describes site-specific and general
recommendations, projected costs, and funding alternatives as well as providing an overall
prioritization of the sites and a recommended plan for implementing the suggested
improvements.
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