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Structural
Constructed measures that counteract coastal flooding

Property-Specific, Nonstructural
Home elevations, basement fills, floodproofing commercial 
structures

Natural and Nature-based Features
Oyster reefs, living shorelines, and wetlands mitigation

Project Features



PAGE 4  |  NORFOLK COASTAL STORM RISK MANAGEMENT |  2024

T-wall - A sturdy concrete 
wall, shaped like an upside-
down T. It consists of a 
concrete base with tall 
floodwall panels extending 
upward.

Risk Reduction Features
Bin-wall - A gravity 
retaining wall system made 
from adjoining closed-
faced bins, then backfilled 
with soil.

Levee - Man-made structures, 
such as an earthen 
embankment, designed and 
constructed practices to contain, 
control, or divert the flow of 
water.
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Risk Reduction Features
Gate - Adjustable gates 
used to control water flow in 
flood barriers, reservoirs, 
rivers, streams, or levee 
systems.

Pump station - These help 
protect areas by pumping away 
large volumes of water, 
preventing the occurrence of 
flooding.

Natural / Nature-based 
features - These are flood 
mitigation solutions that mimic 
natural processes and include 
varied practices that can be 
applied at many different scales.
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Natural and Nature-Based Features
Natural / Nature-based features – Are incorporated in all phases of the project and are environmentally 
friendly solutions to flood mitigation techniques. They can enhance the resilience of coastal areas challenged by 
sea level rise and coastal storms.
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Risk Reduction Features
Property-specific, nonstructural - 
These focus on reducing the 
damages caused by flooding to 
homes, businesses and critical 
infrastructure.

Critical infrastructure - Flood 
mitigation solutions that will 
protect the assets, systems and 
networks that are essential to 
the City’s function.
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Implementation Phases
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THE CITYWIDE PROJECT IS DIVIDED INTO

5 Implementation Phases

A system of floodwalls with a levee, surge 
barriers, and natural and nature-based features, 
extending from Ghent through downtown 
connecting to the Ohio Creek Watershed project.

Construction Phase

Design Phase
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NCSRM Phase 1A

Harbor Park ARB



Norfolk Coastal Storm Risk Management: Phase 1A

PHASE 1A
PHASE 1B

PHASE 1C

HARBOR 
PARK

ELIZABETH RIVER

DOWNTOWN 
NORFOLK

PHASE 1D

Central to storm surge mitigation in Norfolk, is the USACE Coastal Storm Risk 
Management (CSRM) Project. The $2.6 billion project features storm-surge barriers, 
nearly nine miles of floodwalls and levees, 11 tide gates, and ten pump stations, 
along with a series of nonstructural projects and nature-based features. Phase 1A 
of this ambitious program is nearing completion of 100% design. This includes the 
floodwall/levee along Water Street, from the Berkley Bridge to the ferry landing, 
the floodwall in front of Harbor Park and future casino development site, and the 
floodwall in the South Brambleton area near Lyons Shipyards. 

Pump stations at Harbor Park and Newton’s Creek are currently at an early stage of 
design and will be submitted to the ARB at a later date.
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Storm Surge and Flood Risk

LEGEND
70 Year Storm in 2076 
(1.4% annual chance)

Storm surges and wind-driven waves, 
produced by hurricanes, tropical storms, 
nor’easters, and other large coastal 
storms threaten low lying areas of Norfolk. 
Modeled flood risk to Harbor Park, the 
Tidewater Drive and Brambleton Avenue 
Corridors, and the St. Paul’s/Kindred 
neighborhoods is shown at right. 
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USACE Structures Reduce Flood Risk From Storm Surge Events
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70 Year Storm in 2076 
(1.4% annual chance)
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High Tide Flooding on East Water Street
September 20th 2024
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High Tide Flooding on Waterside Drive
September 20th 2024
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Site Connections
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Existing Condition Photos
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Ferry landing

View towards downtown Warehouse pier condition
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Water Street Open Space

Native planting at waters edge

Native planting at waters edgePublic art instillation

Existing site furnishings

Existing site furnishings
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Proposed Site Design
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St Paul’s blue/Greenway

Historic creek bed

PA
RK AV

E

PA
RK AV

E

MAIN ST

MAIN ST

WATER ST
WATER ST

WATERSIDE DRIVE

WATERSIDE DRIVE

BROW
N AVE

BROW
N AVE

W
ILLOUGHBY AVE

W
ILLOUGHBY AVE

CLAY AVE

CLAY AVE

Future casino development 
meets trail with plaza

Levee & floodwall

Berkley bridge to harbor park

Harbor park to Amtrak

Ferry landing 
pedestrian gate

Amtrak to campostella
Pier to be demolished

Floodwall & raised 
multi-use trail

11/08/2024 11



View towards Downtown Norfolk

Harbor park 
pump station

Ferry landing

Living shoreline

Elevated Elizabeth 
River Trail

Harbor park service 
road below
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Typical Sections at Harbor Park
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Berkley Bridge to Harbor Park

Future harbor park 
pump station

Ferry landing plaza

Grassy berm slopes from 
trail to  water street

Ferry landing

Trail slopes back up  from 
parking lot to top of wall
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RK AV

E
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RK AV

E

MAIN ST

MAIN ST

WATER ST
WATER ST

Views towards 
downtown and 
Elizabeth river

Harbor park 
service road
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Typical Levee/Floodwall

Living shorelineSloped grassy berm 
meets water street

Profile at Water Street

TOP OF WALL 16.5FT NAVD88TOP OF RAILING 19FT NAVD88

TOP OF TRAIL 15FT NAVD88

TRAIL WIDTH 18.5FT

WATER STREET

SIDEWALK APPROX. 7FT NAVD88

MAX SLOPE 3:1
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Harbor Park to Amtrak

Future casino development 
meets trail with plaza

Trail ramps down 
to access road

Trail slopes down 
to ferry landing

Trail at top of wall 
16.5ft NAVD88 

Views towards 
downtown and 
Elizabeth river

Views towards 
downtown and 
Elizabeth river

Vehicle 
Swing gate

Pedestrian 
Swing gate
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Ferry Landing Plaza
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View at Ferry Gate

Harbor park stadium

Floodgate with 
pedestrian access 
to ferry landing

Elizabeth river trail
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View of Ferry Landing 

USACE pump station

Ferry landing

Harbor park stadium

Living shoreline

Elizabeth River TrailPedestrian gate
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View on Elizabeth River Trail looking Downtown

Harbor park stadium

USACE pump station

Elizabeth River Trail

Living shoreline
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View on Water Street looking Downtown
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View on Water Street looking Downtown
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Ramped Trail Access at Ferry Landing

Trail slopes down 
to ferry landing

Living shoreline

Harbor park stadium

TRAIL WIDTH 12FT

TOP OF WALL 16.5FT NAVD88

TOP OF SLOPE 6FT NAVD88

Harbor park 
access road
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Floodwall and Elizabeth River Trail at Harbor Park Stadium

Trail height at 
top of wall

Living shoreline

Maintenance access 
for harbor park stadium

Harbor park stadium

20ft

12.5ft6ft

TOP OF WALL 16.5FT NAVD88

TOP OF RAIL 19FT NAVD88

TOP OF SLOPE 6FT NAVD88
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Floodwall and Elizabeth River Trail Future Casino Development

Trail height at 
top of wall

Living shoreline

Future casino plaza will abut 
trail

12.5ft6ft

TOP OF WALL 16.5FT NAVD88

TOP OF RAIL 19FT NAVD88

TOP OF SLOPE 6FT NAVD88
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Amtrak to campostella road

Future newtons creek 
pump station
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Permanent Easement

Future casino development 
meets trail with plaza

Trail at top of wall 
16.5ft NAVD88 
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LYON’SLYON’S 
SHIPYARDSHIPYARD

Vehicle 
Swing gate

Pedestrian 
Swing gate

Access gate

Vehicle 
Swing gate

Vehicle 
Slide gate

Vehicle 
Slide gate

Vehicle 
Swing gate

Vehicle 
Swing gate
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Wall Elevation Precedents

University of Pamplona, Spain. Sport Campus, Den Haag.

Reckli 2/75 Kocher. Richmond Flood Wall. Reckli 2/122 Yukon.
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Potential Mural/Art Wall Panels

E.2

11/08/2024 28



Wall Elevation Studies Option A
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Wall Elevation Studies Option B
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Wall Elevation Studies Option C
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Wall Elevation Studies Option D
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Railing

Carl stahl wire mesh railing

Chincoteague national wildlife refuge

Cable Railing on Top of Wall

Railings will be minimal and as transparent as possible to maximize views to the river and 
downtown. Design of railings is similar to the nearby st. Paul’s blue Greenway.
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Existing Site Furnishings
Benches and trash/recycling receptacles could be reused from the Water Street Open Space park

Existing planters Existing bench

Existing benches and trash receptacles at Water Street Open Space

Existing bench
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Pedestrian Street Lights and Illuminated Bollards

Dominion lighting at Town Point Park

Light fixtures for this project will continue the Town Point Park style, per Dominion Energy standards.

Illuminated bollards at own Point Park Dominion lighting at Town Point Park

11/08/2024 35



Cycling 

Mmcite Elk

Mmcite Bikeblocq

Dero Fixit Plus

Bike racks at Town Point Park
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Questions?

ResilientNorfolk.com

https://ncsrm-usacenao.hub.arcgis.com/
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Thank you

Michael Anaya, PLA
 Senior Project Manager, Norfolk Resilience Office

NorfolkRC@norfolk.gov 

mailto:Matthew.Simons@norfolk.gov
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