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PURPOSE: The purpose of this item is to brief the Board of Supervisors (Board) regarding an
ongoing flooding issue in the Selma Estates development. Wood PLC, Loudoun County's (County)
third party engineering consultant, will present an overview of their report which includes a
watershed analysis and flood mitigation options.

BACKGROUND: The development of the Selma Estates project began around 2003. Overall,
Selma Estates now consists of 277 lots. Before development of the property, a floodplain study
had to be submitted to and approved by the County. The study (FPST-2002-0016) delineated the
boundary of the Minor Floodplain in the area. This study was approved by the County in 2004.
The area of floodplain is depicted on Loudoun County GIS as Floodplain Overlay District (FOD),
Minor Floodplain (see Attachment 1).
Between the years of 2013 and 2018, significant flooding events were experienced by residents
along Farnborough Place, Osterly Lane, Trongate Court, Berkhamstead Place, and Saxon Shore
Drive. These areas lie in various portions of Sections 1, 2, and 3 of the Selma Estates community.
These flooding events resulted in damage to residential structures as excessive runoff forced its
way through the windows and doors and into the basements of some residences. Around
September of 2018, former Representative Barbara Comstock’s office was made aware of this
situation. Ms. Comstock’s office then contacted the Federal Emergency Management Agency
(FEMA) and requested that FEMA conduct an independent floodplain analysis to better
understand the natural drainage patterns within the watershed, and to reexamine the floodplain
location within the associated area.
FEMA conducted an analysis to determine the appropriate location of a floodplain boundary.
FEMA found the floodplain was not properly delineated, and issued a Letter of Map Revision to
correct the floodplain boundary. This map change reflected a significant deviation from the current
FOD boundary, effecting approximately 25 properties (See Attachment 2). FEMA issued a
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revision to the Flood Insurance Rate Map (FIRM) based on this information in January of 2019
that became effective in June of 2019. This resulted in several structures not previously located
within, or in proximity to the floodplain at the time of purchase, having to comply with the
mandatory flood insurance provisions of the National Flood Insurance Program (NFIP). The
boundary of the FOD will be revised to follow the FEMA FIRM revision, and the FOD regulations
will apply to any development on the associated properties if it lies within the zoning floodplain
overlay district.
In response to the recurring flooding events, Christopher Consultants, the engineering firm that
designed the infrastructure for Sections 1, 2, and 3 of Selma Estates and conducted the 2002
Floodplain Study, has offered that a berm design intended to direct stormwater runoff toward the
existing drainage channel to the north of Trongate Court, and away from the structures could be a
possible solution to reduce the potential for damage resulting from flooding.
To further assess the potential for flooding and the cost of insurance in the affected areas, the
County contracted with a third party consultant, Wood PLC. (Wood) to conduct a detailed
watershed analysis. This effort more definitively delineates the floodplain boundaries, determines
the natural conditions that exist, assesses potential flood mitigation alternatives that could reduce
the potential for flood loss, evaluates Christopher Consultant’s potential remedy, and assists in
minimizing the cost of flood insurance to the homeowners within the affected area. A copy of the
Wood watershed analysis can be found here: Wood Watershed Analysis.
The Wood watershed analysis includes several components. First, an aerial survey of the
watershed area was conducted to generate a Digital Elevation Model (DEM) of the watershed area.
A ground survey was also conducted to verify elevations reflected in the aerial survey, pick up
information on items the aerial survey could not gather (stormwater pipes, etc.), and to obtain
elevation information associated with the properties in the floodplain. This information was used
to create an accurate floodplain model based on existing conditions. This model was used to
determine the quantity and direction of stormwater flows within the watershed area. The DEM
also provides a base for the engineering model used in assessing the drainage systems and intensity
of flooding. Second, an evaluation of the natural resources has been provided to delineate
wetlands, karst features, waters of the US, and other environmental conditions that must be
considered in assessing any flood mitigation alternatives. Third, a geophysical study was
conducted to locate any limestone solution channels within the watershed area. This information
is necessary to evaluate potential flood mitigation alternatives due to the potential to contribute to
the formation of sinkholes. Finally, an assessment of potential flood mitigation alternatives has
been provided that considers the information above, and a list of potential solutions has been
included in the final report.
The FEMA initiated map change showed that 24 properties might be affected. The survey
component of the contract with Wood included the completion of elevation certificates for those
24 properties. An Elevation Certificate (EC) is a FEMA document used to determine the insurance
premium rate and or to support a Letter of Map Amendment (LOMA). LOMAs are an official
written amendment to a FEMA map and are issued to remove a building from the FEMA
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designated floodplain. A LOMA is applied for because a building has been inadvertently mapped
in the floodplain, but is actually on natural high ground above the base flood elevation. When
LOMA is issued, it can be provided to lenders and the flood insurance requirement can be removed.
The EC’s provided by Wood PLC for the affected lots within Selma Estates were submitted by
county staff to support the request for a LOMA. When making a determination, FEMA considers
the flood elevations and compares that to the lowest ground elevation touching the building,
including a basement, attached decks, or a garage. FEMA reviewed the documentation provided
by staff and determined that the revised floodplain encroached on 24 lots potentially affecting 14
homes (see Attachment 3).
ISSUES: Between 2013 and 2018, significant flooding events were experienced in the Selma
Estates community. The watershed analysis conducted by Wood indicates that 14 homes are
susceptible to flooding during a 100 year storm event and a smaller number of homes may
experience flooding during a less intense storm (10 year storm event). Wood also indicates that
the acreage draining to the area of concern is substantially larger than that area delineated in the
original design.
Mitigation Options: The Wood watershed analysis evaluated Christopher Consultants’s proposal
of installing a berm; and assessed the potential for three additional remedies which included:
increasing the capacity of stormwater infrastructure, constructing a stormwater management pond
in addition to increasing the capacity of the stormwater infrastructure, and implementing a buyout program to remove homes from the floodplain.
Installing a Berm: A berm, commonly called a levy, has been evaluated as a mitigation
alternative. The intent is to divert surface water in a direction consistent with the location of the
2002 mapped floodplain. Though Wood’s preliminary analysis appears to reflect this proposal
could be effective in redirecting flood flows and protecting downstream buildings from flooding,
the proposal is not consistent with established FEMA standards and, if brought up to FEMA
standards, has the potential to increase the risk of flooding on adjacent properties not currently in
floodplain. Additional significant findings of the Wood watershed analysis include:
 The design must adhere to United States Army Corps of Engineers (Corps) levy
construction standards to receive FEMA credit.
 Installation of berm relocates floodplain to other properties not currently encumbered with
floodplain.
 The proposal considers no existing environmental factors such as Corps wetlands
easements, wetlands, or karst topography.
 The proposal is not compliant with Limestone Overlay District regulations of the Zoning
Ordinance.
For these reasons and additional issues identified in the Wood watershed analysis, this alternative
is not recommended.
Increase the Capacity of the Existing Stormwater Infrastructure: Increasing the capacity of
the stormwater infrastructure, exclusive of stormwater best management practices, was evaluated
and the resulting floodplain was slightly reduced in some areas, but not enough to avoid flooding
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of homes. This option is somewhat limited in its effectiveness due to site constraints such as the
locations of homes, streets, and other utilities that limit pipe sizes and alignment alternatives. This
option is not recommended because it does not address the flood risk to homes.
Construct a Stormwater Management Pond and Increase the Capacity of the Existing
Stormwater Infrastructure: Besides increasing stormwater pipe sizes, the installation of a large
stormwater pond was also considered. The facility would be located immediately upstream of the
properties along Trongate. The resulting floodplain was reduced with the pond and culvert
upsizing option; however, Wood found that existing site conditions create significant issues with
this solution. The significant findings of the Wood report are:
 The karst features could cause negative impacts to properties.
 The estimated construction cost of this measure is anticipated to be $11.1 million.
 Karst features may significantly increase construction costs.
 The remedy does not decrease the risk from some homes that would be downstream from
the pond emergency spillway.
Other issues with this alternative are described in the Wood report.
Implement a Buy-Out Program: Wood found that the implementing a buyout program is the
most viable flood mitigation option because it removes all risk of structural flooding during a 100
year storm event. FEMA’s Hazard Mitigation Assistance (HMA) grant programs provide
acquisition funding. The Pre-Disaster Mitigation program provides annual funding to states and
communities to implement mitigation planning and mitigation projects before a disaster occurs.
The Flood Mitigation Assistance program provides funds to states and local communities to
support projects that reduce long-term risk of flood damage to FEMA-insured structures. The
Selma Estates area may be eligible for the Pre-Disaster Mitigation program or Flood Mitigation
Assistance program, competitive national programs that provide annual funds. FEMA pays up to
75% for hazard mitigation projects. The remainder of the cost would need to come from other
sources. Cost estimates for this option are preliminary and based on very limited information,
however, staff estimates that implementation of a buyout program could cost up to $12 million
including the cost of purchasing affected homes, demolition, and relocation costs. Costs could be
drastically reduced depending on program participation and grant opportunities. This option would
eliminate risks to homes in the floodplain, if property owners participated in a buy-out program.
As a result of this flooding situation, staff reviewed current floodplain regulations and County
review processes and does not recommend any changes at this time. Staff believes that recent
changes to floodplain standards, improved survey data, and refined modeling methodologies are
adequate to prevent similar situations from occurring.
Based on the Wood watershed analysis, staff will investigate the potential to implement a voluntary
buyout program to address recurring flooding issues in the Selma Estates subdivision. Staff
estimates it would take 90 to 120 days to assess the framework for a program for Board
consideration including: legal implications and authority, community interest, program acceptance
criteria, funding, grant opportunities, and limitations.
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ATTACHMENT(S):
1. Selma Estates Floodplain Overlay District (FOD), Minor Floodplain
2. Revised FEMA Floodplain Map 2019
3. Map- Structures in the 2019 FEMA Floodplain

2017 Floodplain Overlay District (FOD), Minor Floodplain Boundary

Attachment 1

Floodplain Boundary Changes Resulting from 2019 FEMA Remapping

Attachment 2

Parcels Not Removed by FEMA Letter of Map Amendment

Attachment 3

