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1 Executive Summary

The City of Alexandria (City) has tasked AECOM to use “minimal stabilization” approach to provide
stream stabilization in four areas on Taylor Run. The objective of the Hydrology and Hydraulics (H&H)
tasks were to update the previously completed one-dimensional HEC-RAS model to model existing
hydraulics using the updated topographic survey data and to develop a proposed conditions model
concurrently with the 60% design submission. The existing and proposed conditions models were run
for the 10-, 50-, and 100 -year, 24-hour storm events.

The Hydrologic Engineering Center — River Analysis System (HEC-RAS) existing and proposed
conditions models were run for the 10-, 50-, and 100 -year, 24-hour storm events. Comparison
between existing and proposed conditions results in an average reduction in velocity across the project
reach for all storm events. A water surface elevation rise is noted at all storm events, with an average
rise of 0.7 feet across the project reach during the 100-year storm. This rise is located entirely on City
of Alexandria property and does not affect adjoining properties. Hydraulic conditions downstream of
the project area remain the same in the existing and proposed conditions.

2 Introduction

The City of Alexandria (City) has tasked AECOM to use “minimal stabilization” approach to provide
stream stabilization in four areas on Taylor Run. The objective of the Hydrology and Hydraulics (H&H)
tasks were to update the previously completed one-dimensional HEC-RAS model to model existing
hydraulics using the updated topographic survey data and to develop a proposed conditions model
concurrently with the 60% design submission. The existing and proposed conditions models were run
for the 2-, 10-, and 100-, -year, 24-hour storm events.

2.1 Project Location

Taylor Run begins at a 72-inch outfall to the east of Chinquapin Park Recreation Cetner and Aquatics
Facility in the City. The stream runs parallel to Kings Street for approximately 700 linear feet before
turning south and flowing onto the First Baptist Church of Alexandria property. The extent of the study
limits is shown in Figure 1.

Taylor Run is within the Mid Atlantic Region within the Middle Potomac-Anacostia-Occoquan
(HUCB8:02070010), Cameron Run-Potomac River (HUC10:0207001003), and Cameron Run
(HUC12:020700100302) watersheds. The Taylor Run watershed consists of approximately 333 acres
of densely developed urban land. The total watershed imperviousness is estimated to be
approximately 38%.

AECOM 1
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Figure 1: Taylor Run Infrastructure Stablization Project Location Map
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2.2 FEMA Effective Data

Taylor Run is a regulatory Zone AE stream and was originally studied as part of the Cameron Run
watershed analysis (USACE 2007). The most recent Federal Emergency Management Agency
(FEMA) Flood Insurance Study (FIS) was published January 11, 2024. The hydrologic assessment
was completed using HEC-HM 3.1.1 and the hydraulic analysis was completed using HEC-RAS 3.1.1.
Flood hazards were re-delineated in 2020 as part of the revised 2024 FIS. The effective Flood

Insurance Risk Map with the Taylor Run floodplain is shown in Figure 2.
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Figure 2: Taylor Run Effective FIRM

3 Hydrology

AECOM was originally scoped to perform a hydrologic assessment of Taylor Run using a runoff model
such as HEC-HMS or equvialent. On September 23, 2025, during a bi-weekly meeting, AECOM and

the City agreed that the FEMA effictive flows at Janneys Lane would be utilized.
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Flows to be applied are provided in Table 1.

Table 1: Existing Conditions Peak Discharge at Outlet Point of Project Area

Scenario Peak Discharge

(cfs)
10-year 343
50-year 538
100-year 672

4 Hydraulics

A hydraulic analysis was conducted using HEC River Analysis System (RAS) version 6.5 to evaluate
changes in water surface elevations, lateral floodplain boundaries, and shear stresses between
existing and proposed conditions for the 2-, 10-, and 100-year storms. One-dimensional steady-state
models were developed to compare water surface elevations along each stream channel.

Taylor Run has a FEMA designated Zone AE floodplain, necessitating that proposed solutions do not
result in adverse impacts, such as increases downstream water surface elevations.

4.1 Existing Conditions

A previously completed one-dimensional Hydrologic Engineering Center River Analysis System (HEC-
RAS) model from Task Order No 22 was reviewed and updated with recent survey data. The existing
conditions hydraulic analysis was performed to analyze changes in water surface elevations and shear
stresses for the 2-, 10-, and 100-year storms using HEC River Analysis System (RAS) version 6.5.
One-dimensional steady-state models were developed. The existing conditions model was run with
using a subcritical flow regime.

The HEC-RAS model includes areas outside of our Project. Stations 2304-1805 encompass the
upstream portion of study (Project Area 1 and Project Area 2) and stations 1209-925 encompass the
downstream protion of our study (Project Area 3 and Project Area 4. Observed shear stresses were
taken into consideration for substrate design, but limitations of the model were also factored in.
Detailed outputs from the existing conditions HEC-RAS simulation for the 2-, 10-, and 100-year storms
can be found in Appendix B.

4.2 Proposed Conditions

The terrain for the proposed conditions hydraulic model was developed using a topographic surface
which combined the proposed design surface with the 2019 survey, 2025 survey, and available LiDAR
data. Similar Manning’s n values were used for the proposed conditions model, with 0.1 applied for
overbank areas, 0.04 applied for the existing channel, and 0.051 applied for placed riprap within the
channel. Computational parameters and cross section locations were selected similarly to existing

AECOM 4
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conditions parameters, with additional cross sections being placed at areas of instability or abrupt

grade change. The proposed conditions model was run using a mixed flow regime.

4.3 Results

The comparison of water surface elevations and shear stresses for existing and proposed conditions
informed design parameters and provided a general understanding of the Project impact. Comparison
between existing and proposed conditions results in an average reduction in velocity across the project
reach for all storm events. Localized increases can be noted in the proposed boulder cascades. A
water surface elevation rise is noted at all storm events, with an average rise of 0.7 feet across the
project reach during the 100-year storm. A maximum rise of 2.85 feet was noted at proposed cross
section 1073, located directly upstream of design area 4, due to backwater conditions. This rise is
located entirely on City of Alexandria property and does not affect adjoining properties. Hydraulic
conditions downstream of the project area remain the same in the existing and proposed conditions.
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Appendix A:HEC-RAS Results
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Appendix B: Floodplain Exhibits
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