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Executive Summary

Executive Summary

Introduction

On July 10, 18, 19, and September 2, 2012, intense rainfall events caused stormwater and combined
sewage to flood the residential neighborhoods of Bloomingdale and LeDroit Park in Wards 5 and 1,
respectively, of Washington, DC. During the severe storms, residents reported flooding of their
basements which occurred from either sewer backups, overland flow, or both.

On August 21, 2012, Mayor Vincent C. Gray established the Mayor’s Task Force on the Prevention
of Flooding in Bloomingdale and LeDroit Park. As mandated by Mayor Gray, this report identifies
the causes of surface flooding and sewer backups that occurred in Bloomingdale and LeDroit Park,
provides recommendations on short, medium, and long term mitigation measures, including the
methodology which led to those recommendations, and summarizes these issues within a regulatory,
economic, and social context.

Existing Conditions

The sewer system that serves the Bloomingdale and LeDroit Park neighborhoods is the Northeast
Boundary drainage area and was constructed by the United States Federal Government in the late
1800's. As with many communities in the 19™ Century, the sewer system serves the dual purposes of
collecting wastewater from homes and business and stormwater runoff from streets and properties.
Referred to as combined sewers, these systems continued to serve the District of Columbia as the
region’s population grew at an exponential rate. Figure ES-1 shows the Northeast Boundary Drainage
Area.

In meeting the growing population’s needs, the District experienced development that transformed
previously low-density rural areas into new communities. Impervious area, which contributes to
stormwater runoff, and population have increased drastically since the late 1800°s when the sewer
system was constructed. Most of the sewer pipes in the Northeast Boundary drainage areas were
constructed prior to 1910, well before the District’s 15-year storm design standard was established.
Consequently, the existing Northeast Boundary Trunk Sewer (NEBTS) and many of its trunk sewers,
including many of those in Bloomingdale and LeDroit Park, do not have the capacity to convey
storms with return frequencies beyond the 2-year storm without flooding.

Capacity limitations with the NEBTS were reported as early as the late 19" Century, and further
development of the City has exacerbated this problem. Many studies of these areas conducted during
the latter half of the 20™ Century proposed sewer system capacity improvements, but recognized that
the large scale of necessary improvements were extremely challenging from both a cost and
constructability standpoint. The $2.6 billion DC Clean Rivers Project is required to be completed in
2025 by a Federal Consent Decree signed by the U.S. Government, the District and DC Water. The
DC Clean Rivers project includes construction of a large $600 million tunnel system that is
approximately five miles in length. The tunnel will serve the Northeast Boundary drainage area,
including Bloomingdale and LeDroit Park, to mitigate flooding during large storm events. The project
is being funded by District rate payers through the DC Water Clean Rivers Impervious Area Charge
(IAC).
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Executive Summary

In historical terms, basement renovations are a relatively recent phenomenon for Bloomingdale and
LeDroit Park, and basement units have not historically functioned as livable space. Basement
conversions have coincided with a large influx of new property owners who are expanding livable
space for personal use or for rental income. A significant number of property owners have lowered
the foundations of their properties by one to two feet in order to maximize space at the basement
level. These renovations have rendered properties more susceptible to flooding and have increased the
value of potential damages from sewer backups.

2012 Flood Events

Rainfall data collected from DC Water’s rain gage at the Bryant Street Pump Station, and later
confirmed by a radar rainfall analysis, revealed that Bloomingdale and LeDroit Park experienced the
most intense rainfall and largest storm volumes in the region during the July 10, 18, 19, and
September 2, 2012 storms. The storms have been characterized as having a return frequency of
between five and ten years (see Table ES-1 below). In other words, on average, storms of this
intensity and total rainfall should be expected only once every five or ten years. However, history has
shown that the return frequency exceeds the average during particularly wet periods. Multiple storms
with a higher return period have occurred in the same year on a number of occasions since 1948,
when rainfall record-keeping began at National Airport.

Table ES-1: Rainfall Summary for Major 2012 Storms

Date Duration Rainfall (inches)* NO?A TS LT 1 )
requency (Nearly)
7/10/2012 1-hour 1.96 10 year storm
7/18/2012 30-minute 1.35 5 year storm
7/19/2012 15-min 0.94 5 year storm
9/2/2012 2-hour 2.78 10 year storm

* Recorded by DC Water’s Bryant Street Rain Gage

During the four major 2012 storms, the trunk sewers
were observed to surcharge and overflow through
manholes and catch basins at numerous locations. Many
homes and businesses whose sewer laterals connect to
the sewer collection system in close proximity to these
surcharged sewers (sewers that are flowing full) were
subject to sewer backflow conditions (sewer backups)
that introduced sewage into basements through floor
drains and plumbing fixtures. Surface flooding in the
streets occurred at First Street NW and Rhode Island
Avenue, where ponding levels topped two feet, and at
other locations on or near Florida Avenue, Flagler
Place, and First Street NW.

More than 200 property owners reported flooding. More
than 100 of these owners were impacted by sewer

Figure ES-2: Flooding at the
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Executive Summary

backups, with a much lower number reporting incidences of surface flooding. Reported costs
associated with flood clean-up and repair range from $3,000 to $18,000 per household. Other reported
damages included loss of personal property and family heirlooms, lost time from work, lost tenants
and rental income, reduced resale value of homes, and the physical and emotional toll of repeated
clean-up and mitigation efforts.

District agencies responded during the storms and in the days and weeks following the storms. DC
Water increased catch basin cleaning, began a rigorous sewer inspection program, began a public
outreach initiative, coordinated with the Department of Public Works to distribute sandbags in
advance of predicted storm events, and initiated the backflow preventer rebate program. The District
Department of Transportation deployed variable message boards to flood areas, detoured traffic, and
responded to roadway emergencies. After the September 2™ storm, the Department of Health
surveyed the neighborhood for health hazards and began an outreach campaign to educate residents
about flood clean-up, water and food safety, mold prevention, and other health topics.

Causes Of Flooding And Sewer Backups

Investigation of the Bloomingdale sewer system utilizing closed-circuit television (CCTV) began on
July 23, 2012. DC Water recently completed the inspection program for all critical sewer lines in the
affected region. As indicated by the condition assessment results for sewer pipes surveyed to date, no
pipes were identified to be collapsed or near collapse. Additionally, no large-diameter pipes were
identified to have blockages that would inhibit flow to the degree that could cause manhole
overflows, basement back up, and street flooding, as were seen in Bloomingdale and LeDroit Park
during the July floods.

Flooding in the Bloomingdale and LeDroit Park area during the July, 2012 and September, 2012
storms stems from rainfall that exceeds the capacity of the sewer system. Trunk sewers serving these
neighborhoods have capacity to convey a rainfall event with a magnitude and intensity that is smaller
than that which occurred. Under heavy rainfall conditions, the sewers become surcharged (the pipe is
full) and sewer laterals that serve adjacent homes and businesses backup. In addition to the trunk
sewers having capacity less than that required to convey the necessary flows, the stormwater inlets (or
catch basins) in some parts of the area are either .

too small or are not located for optimal [ e Tt twn

(B b b = TN

performance. This prevents surface runoff from ST
ever entering the system and contributes to T TS T e LI e ‘
surface ponding. Other possible causes of e ‘L X l { ‘i“."._ q*”
flooding have been investigated, but have not b ‘ 1 L w@;
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Executive Summary

based model already being used by DC Water for its capital planning activities. Surface and
subsurface pipe models of the combined and sanitary sewer systems were developed to evaluate the
mechanics of flooding in Bloomingdale. The surface model analyzed the overland surface flow in the
drainage area. The subsurface pipe model analyzed the hydraulic capacity of the sewer system. The
model was then used to predict ponding levels and volumes of flow that would occur in the
Bloomingdale area for various storm frequencies and with various flood control alternatives.

Engineering Alternatives Evaluated
The Task Force identified and evaluated many short, medium and long term measures to mitigate
flooding. The measures evaluated are summarized in Table ES-2.

Table ES-2: Remedial Measures Evaluated

Short Term Medium Term Long Term
e Backwater Valves e Storage at McMillan ¢ DC Clean Rivers Project
e Engineering Consultations | e  Storage at McMillan with (Northeast Boundary
¢ Removable Barriers Flagler Place Pump Station Tunnel)
e Rain Barrels e Storage at McMillan with
e Green Infrastructure First Street Tunnel
e Catch Basin e Local Separation
e Detention Vaults e Conveyance to Tiber Creek

e Rain Barrels

e Green Infrastructure

e Catch Basin Inlet
Restrictors

o Inflatable Flood Walls

The long term remedial measure for flooding and sewer backups in Bloomingdale, LeDroit Park, and
other known chronic flood areas in this part of the City is the DC Clean Rivers Project. Over $600
million will be spent by DC Water to construct the tunnel system and sewer diversion facilities that
will provide flood relief. Since this project has been identified and budgeted and scheduled, it was the
sole remedial measure considered for the long term.

Alternatives for short and medium term remedial measures were evaluated using the following
criteria:

e Reduces Sewer Backups

e Reduces Impacts of Surface Flooding

e Protects Downstream Properties

e Magnitude of Benefit

e Practicality

e Cost

e Schedule

Mayor’s Task Force Report On
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Executive Summary

Regqulatory

The Task Force also evaluated a number of regulatory and insurance topics, with specific
consideration given to backwater valves, basement conversions, insurance options offered through
Federal Emergency Management Agency (FEMA), legislative proposals to address flooding, historic
preservation guidelines, and the water and sewer permitting process. Broadly speaking, the regulatory
options that were explored for this report were focused on reducing the risk and impact of sewer
backups in the future, strengthening regulatory enforcement over occupancy requirements, and
improving homeowner knowledge of insurance options.

Table ES-3 provides an overview of the regulatory topics explored in this report.

Table ES-3: Overview of Regulatory Topics

Topic

Overview

Backwater Valves

Existing requirements for backwater valve installation for
renovation and new development, summary of the permit
review process and post-permit inspections, options to reduce
the burden associated with backwater valve installation,
advantages of grinder pumps or sewage ejectors over backwater
valves, cases where rain leader disconnections may apply, and
the Construction Codes amendment process

Basement Conversions

Requirements for renting out basement space with and without
a kitchen, overview of the Department of Consumer and
Regulatory Affairs inspection and enforcement authority and
potential amendments to the Plumbing and Construction Codes
for stairway drain connections and basement thresholds

FEMA Insurance Options

Overview of the National Flood Insurance Program (NFIP),
NFIP policy types and general coverage, coverage options
specific to basement dwellings, explanation of mandatory
versus supplemental insurance, NFIP’s flood insurance
discount program, sewer backup insurance, and regulatory
options for increasing sewer backup insurance for homeowners

Legislative Proposals to Address
Flooding

Overview of proposed legislation: Bloomingdale and LeDroit
Park Backflow Preventer and Sandbag Act of 2012, District of
Columbia Flood Assistance Fund Amendment Act of 2012, and
District of Columbia Fire and Casualty Amendment Act of
2012; potential home inspection and home seller disclosure
requirements

Historic Preservation Guidelines

General guidelines for construction on private property and
public rights-of-way in historic districts, special stipulations for
DC sponsored projects, and State Historic Preservation Office
review of proposed construction on the McMillan Reservoir
Site

Mayor’s Task Force Report On
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Executive Summary

Review process for new construction and renovations that
would modify the public water and sewer system, definition of
Water and Sewer Permitting Process | available capacity, general standards for determining available
water system capacity, sewage treatment capacity, combined
sewer capacity, and sanitary sewer capacity

Storm Preparedness and Response

The Task Force also investigated storm response actions that would prepare residents and operational
agencies to better respond to future flood events. These actions focused on increasing citizen
preparedness for all stages of a storm (e.g., before, during, and after), providing residents and
businesses with a compendium of government and local resources, coordinating community outreach
and communication efforts, inter-agency response, informing voluntary home inspections for
hazards, and managing mental stress associated with disaster situations. Table ES-4 summarizes the
storm preparation and response activities detailed in Section 7.

Table ES-4: Storm Preparation and Response Activities

Topic Overview

Guidance on formulating a Family Emergency
Plan, protecting personal property, monitoring
weather-related and public announcements, and
flood clean-up and disinfection

Citizen Storm/Flood Preparedness

Flood resource information and contacts for
Flood Protection & Homeowner Toolkit agencies involved in pre-, during, and post-
disaster assistance

Discussion of the major communication
Community Outreach & Communication components needed to inform residents on
emergency preparedness

Identification of key agencies, organizational
Agency Coordination of Storm Response control, and emergency management operations
for each agency

Overview of agency-specific assistance available
to residents who are interested in performing
voluntary home inspe