
DUVAL STREET | REVITALIZATION & RESILIENCY PLAN

View of flooding on Duval Street during Hurricane 
Rita - Key West, Florida. State Archives of Florida, 
Florida Memory, September 20, 2005, photo by Dale M. 
McDonald. 

2005
Determined visitors head for Sloppy Joe’s Bar while 
crossing a flooded Duval Street as heavy winds and rain 
pass over Key West. Key West Citizen via AP, July 6, 
2021, photo by Bob O’Neal  

2021
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For more information on flood resilience, contact the Engineering Department at 952-826-0371.

Other considerations

• The Federal Emergency Management Agency recommends that dry floodproofing should be designed by licensed professionals. 
Failure to anticipate hydrostatic forces (force due to the pressure of a fluid at rest) may result in extensive damage.

• Placement of flood shields or waterproof membranes is not feasible during flash floods or when warning times are short.

• Ongoing maintenance is required. 

• Flood shields and sealants may not be aesthetically pleasing. 

• Dry floodproofing does not mitigate the potential impact of high-velocity flood flow, wave action, erosion, or debris.

Actions for Flood Resilient Homes:
Dry Floodproofing

• Addressing closures: Openings in the walls need
to be either temporarily or permanently sealed
shut. For example, low window openings at ground
level can either have a pre-sized closure fitted over
their surface or a low wall constructed around the
opening. Similarly, all or part of a low window could
be replaced with brick or glass block.

• Using flood shields: Temporary watertight 
shields can be placed over windows or doors in
anticipation of flooding. Most residential shields can
be stored in the home and installed when needed
by bolting them into place or securing them in
permanently installed brackets or tracks.

• Addressing interior drainage: A good interior
drainage system to collect leaking water (e.g., a
sump pump with an emergency power source) is
an important component of a dry floodproofing
system. Sanitary backflow prevention is also
recommended.

(Above) Metal shields installed with bolts or permanently installed 
tracks; image courtesy of www.psfloodbarriers.com/wp-content/uploads/
sites/4/2016/09/Flood-Plank-21.jpg 

(Left) Low window raised and original opening filled with brick; image 
provided by FEMA P-312, Homeowner’s Guide to Retrofitting 3rd Edition 
(2014)

What are dry floodproofing methods? (continued)
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BACKFLOW PREVENTION
Elevated water levels can cause waste in sanitary sewer lines to back up through drainpipes 
and flow into homes through toilets and other drains. One solution is to install backflow 
prevention valves on sewer lines in existing structures. Backflow prevention valves allow 
flow in only one direction. Waste or stormwater can flow out through the sewer pipe but is 
also prevented from flowing back into the structure.

MECHANICAL SYSTEMS FLOOD PROTECTION
Mechanical equipment primarily includes heating, ventilation and air conditioning (HVAC) 
systems. Small amounts of saltwater can quickly corrode mechanical systems, rendering 
them inoperable. the simplest and most effective ways to protect primary mechanical system 
components is to elevate them above DFE. In Miami Beach, where buildings occupy most of 
their lot, mechanical units should likely be relocated to the roof of the building, where there 
is typically sufficient structural capacity.

UTILITY & LIFE-SAFETY FLOOD PROTECTION
Unless an electrical system - electric panels, meters, switches, outlets, light fixtures, and 
the wiring that connects them all together - is specifically designed to be submerged 
underwater, floodwater can severely damage its various components. Similarly, gas and 
water meters, unless rated for submersion, can be damaged by flooding. Use flood-rated 
equipment or relocate above DFE.

DRY FLOODPROOFING
Dry floodproofing involves taking measures to make a building watertight to prevent entry 
of water into interior spaces. Dry floodproofing measures must be paired to prevent failure. 
Reinforcing openings and walls to withstand floodwater pressures should be combined with 
reinforcing or anchoring the building slab to resist flotation from uplift pressures and other 
buoyancy forces.

WIND MITIGATION
Wind mitigation is the implementation of certain building techniques in order to limit damage 
caused by intense wind. These building features include opening protection of the doors 
and windows, appropriate roof deck and roof-to-wall attachment, use of appropriate roof 
coverings and implementation of secondary water resistance systems.

SEEPAGE AND WATERPROOFING
While most building materials appear solid and impenetrable to the naked eye, when 
sustaining flood loads, water may pass through these materials. Waterproofing techniques 
render a building envelope more impermeable and reduce the amount of water that 
can infiltrate. Waterproofing can be applied from either inside or outside a building wall, 
depending on the type of sealant used. Impermeable membranes can also be used to 
waterproof foundation walls belowgrade to resist groundwater seepage. 

A. BUILDING & SYSTEMS STRATEGIES | For more detail see Appendix III 
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BACKFLOW PREVENTION
Elevated water levels can cause waste in sanitary sewer lines to back up through drainpipes 
and flow into homes through toilets and other drains. One solution is to install backflow 
prevention valves on sewer lines in existing structures. Backflow prevention valves allow 
flow in only one direction. Waste or stormwater can flow out through the sewer pipe but is 
also prevented from flowing back into the structure.

MECHANICAL SYSTEMS FLOOD PROTECTION
Mechanical equipment primarily includes heating, ventilation and air conditioning (HVAC) 
systems. Small amounts of saltwater can quickly corrode mechanical systems, rendering 
them inoperable. the simplest and most effective ways to protect primary mechanical system 
components is to elevate them above DFE. In Miami Beach, where buildings occupy most of 
their lot, mechanical units should likely be relocated to the roof of the building, where there 
is typically sufficient structural capacity.

UTILITY & LIFE-SAFETY FLOOD PROTECTION
Unless an electrical system - electric panels, meters, switches, outlets, light fixtures, and 
the wiring that connects them all together - is specifically designed to be submerged 
underwater, floodwater can severely damage its various components. Similarly, gas and 
water meters, unless rated for submersion, can be damaged by flooding. Use flood-rated 
equipment or relocate above DFE.

DRY FLOODPROOFING
Dry floodproofing involves taking measures to make a building watertight to prevent entry 
of water into interior spaces. Dry floodproofing measures must be paired to prevent failure. 
Reinforcing openings and walls to withstand floodwater pressures should be combined with 
reinforcing or anchoring the building slab to resist flotation from uplift pressures and other 
buoyancy forces.

WIND MITIGATION
Wind mitigation is the implementation of certain building techniques in order to limit damage 
caused by intense wind. These building features include opening protection of the doors 
and windows, appropriate roof deck and roof-to-wall attachment, use of appropriate roof 
coverings and implementation of secondary water resistance systems.

SEEPAGE AND WATERPROOFING
While most building materials appear solid and impenetrable to the naked eye, when 
sustaining flood loads, water may pass through these materials. Waterproofing techniques 
render a building envelope more impermeable and reduce the amount of water that 
can infiltrate. Waterproofing can be applied from either inside or outside a building wall, 
depending on the type of sealant used. Impermeable membranes can also be used to 
waterproof foundation walls belowgrade to resist groundwater seepage. 
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BACKFLOW PREVENTION
Elevated water levels can cause waste in sanitary sewer lines to back up through drainpipes 
and flow into homes through toilets and other drains. One solution is to install backflow 
prevention valves on sewer lines in existing structures. Backflow prevention valves allow 
flow in only one direction. Waste or stormwater can flow out through the sewer pipe but is 
also prevented from flowing back into the structure.

MECHANICAL SYSTEMS FLOOD PROTECTION
Mechanical equipment primarily includes heating, ventilation and air conditioning (HVAC) 
systems. Small amounts of saltwater can quickly corrode mechanical systems, rendering 
them inoperable. the simplest and most effective ways to protect primary mechanical system 
components is to elevate them above DFE. In Miami Beach, where buildings occupy most of 
their lot, mechanical units should likely be relocated to the roof of the building, where there 
is typically sufficient structural capacity.

UTILITY & LIFE-SAFETY FLOOD PROTECTION
Unless an electrical system - electric panels, meters, switches, outlets, light fixtures, and 
the wiring that connects them all together - is specifically designed to be submerged 
underwater, floodwater can severely damage its various components. Similarly, gas and 
water meters, unless rated for submersion, can be damaged by flooding. Use flood-rated 
equipment or relocate above DFE.

DRY FLOODPROOFING
Dry floodproofing involves taking measures to make a building watertight to prevent entry 
of water into interior spaces. Dry floodproofing measures must be paired to prevent failure. 
Reinforcing openings and walls to withstand floodwater pressures should be combined with 
reinforcing or anchoring the building slab to resist flotation from uplift pressures and other 
buoyancy forces.

WIND MITIGATION
Wind mitigation is the implementation of certain building techniques in order to limit damage 
caused by intense wind. These building features include opening protection of the doors 
and windows, appropriate roof deck and roof-to-wall attachment, use of appropriate roof 
coverings and implementation of secondary water resistance systems.

SEEPAGE AND WATERPROOFING
While most building materials appear solid and impenetrable to the naked eye, when 
sustaining flood loads, water may pass through these materials. Waterproofing techniques 
render a building envelope more impermeable and reduce the amount of water that 
can infiltrate. Waterproofing can be applied from either inside or outside a building wall, 
depending on the type of sealant used. Impermeable membranes can also be used to 
waterproof foundation walls belowgrade to resist groundwater seepage. 
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BACKFLOW PREVENTION
Elevated water levels can cause waste in sanitary sewer lines to back up through drainpipes 
and flow into homes through toilets and other drains. One solution is to install backflow 
prevention valves on sewer lines in existing structures. Backflow prevention valves allow 
flow in only one direction. Waste or stormwater can flow out through the sewer pipe but is 
also prevented from flowing back into the structure.

MECHANICAL SYSTEMS FLOOD PROTECTION
Mechanical equipment primarily includes heating, ventilation and air conditioning (HVAC) 
systems. Small amounts of saltwater can quickly corrode mechanical systems, rendering 
them inoperable. the simplest and most effective ways to protect primary mechanical system 
components is to elevate them above DFE. In Miami Beach, where buildings occupy most of 
their lot, mechanical units should likely be relocated to the roof of the building, where there 
is typically sufficient structural capacity.

UTILITY & LIFE-SAFETY FLOOD PROTECTION
Unless an electrical system - electric panels, meters, switches, outlets, light fixtures, and 
the wiring that connects them all together - is specifically designed to be submerged 
underwater, floodwater can severely damage its various components. Similarly, gas and 
water meters, unless rated for submersion, can be damaged by flooding. Use flood-rated 
equipment or relocate above DFE.

DRY FLOODPROOFING
Dry floodproofing involves taking measures to make a building watertight to prevent entry 
of water into interior spaces. Dry floodproofing measures must be paired to prevent failure. 
Reinforcing openings and walls to withstand floodwater pressures should be combined with 
reinforcing or anchoring the building slab to resist flotation from uplift pressures and other 
buoyancy forces.

WIND MITIGATION
Wind mitigation is the implementation of certain building techniques in order to limit damage 
caused by intense wind. These building features include opening protection of the doors 
and windows, appropriate roof deck and roof-to-wall attachment, use of appropriate roof 
coverings and implementation of secondary water resistance systems.

SEEPAGE AND WATERPROOFING
While most building materials appear solid and impenetrable to the naked eye, when 
sustaining flood loads, water may pass through these materials. Waterproofing techniques 
render a building envelope more impermeable and reduce the amount of water that 
can infiltrate. Waterproofing can be applied from either inside or outside a building wall, 
depending on the type of sealant used. Impermeable membranes can also be used to 
waterproof foundation walls belowgrade to resist groundwater seepage. 
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FLOOD RESISTANT BUILDING MATERIALS
Everyday building materials may be susceptible to rot and mold when exposed to flooding. 
Using flood-resistant materials can reduce the damage and make cleanup easier following a 
flooding event. Building materials are considered flood-resistant if they can withstand direct 
contact with flood waters for at least 72 hours without being significantly damaged (damage 
requiring more than cosmetic or low-cost repairs).

WET FLOODPROOFING
Wet floodproofing is a concept that accepts some level of flooding, rather than working to 
reinforce the structure against floodwater pressures. Strategically designed and placed 
openings allow floodwaters to automatically enter and exit the enclosed area.

ADA ACCESSIBILITY FEATURES
The Americans with Disabilities Act (ADA) requires businesses that serve the public to
remove barriers from older buildings and to design and build new facilities implementing 
features that provide access to customers with disabilities. These features include parking, 
access to the building entrance, route into and through the establishment, access to the 
store’s goods and services, restrooms, cashier stations and egress from the building. 

RAIN GARDENS 
Rain gardens are special planting areas designed to capture and store rainwater. Not only 
do rain gardens assist in reducing overall storm runoff quantity, but they can also aid in 
purifying water from pollutants and contaminants using natural filtration processes present 
in soil and plants. Plantings and microorganisms in the soil have the ability to break down
biological toxins and also bioaccumulate toxins. Rain gardens are usually located within a 
small depression in a property to allow water to naturally flow to low points.

GREEN ROOFS
Green roofs are partially or fully vegetated roofs that are layered over waterproofing. In 
addition to providing shade, a green roof’s plants remove air particulates and produce 
oxygen. Another benefit of green roofs is their ability to reduce and slow stormwater runoff 
in urban environments.
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FLOOD RESISTANT BUILDING MATERIALS
Everyday building materials may be susceptible to rot and mold when exposed to flooding. 
Using flood-resistant materials can reduce the damage and make cleanup easier following a 
flooding event. Building materials are considered flood-resistant if they can withstand direct 
contact with flood waters for at least 72 hours without being significantly damaged (damage 
requiring more than cosmetic or low-cost repairs).

WET FLOODPROOFING
Wet floodproofing is a concept that accepts some level of flooding, rather than working to 
reinforce the structure against floodwater pressures. Strategically designed and placed 
openings allow floodwaters to automatically enter and exit the enclosed area.

ADA ACCESSIBILITY FEATURES
The Americans with Disabilities Act (ADA) requires businesses that serve the public to
remove barriers from older buildings and to design and build new facilities implementing 
features that provide access to customers with disabilities. These features include parking, 
access to the building entrance, route into and through the establishment, access to the 
store’s goods and services, restrooms, cashier stations and egress from the building. 

RAIN GARDENS 
Rain gardens are special planting areas designed to capture and store rainwater. Not only 
do rain gardens assist in reducing overall storm runoff quantity, but they can also aid in 
purifying water from pollutants and contaminants using natural filtration processes present 
in soil and plants. Plantings and microorganisms in the soil have the ability to break down
biological toxins and also bioaccumulate toxins. Rain gardens are usually located within a 
small depression in a property to allow water to naturally flow to low points.

GREEN ROOFS
Green roofs are partially or fully vegetated roofs that are layered over waterproofing. In 
addition to providing shade, a green roof’s plants remove air particulates and produce 
oxygen. Another benefit of green roofs is their ability to reduce and slow stormwater runoff 
in urban environments.
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FLOOD RESISTANT BUILDING MATERIALS
Everyday building materials may be susceptible to rot and mold when exposed to flooding. 
Using flood-resistant materials can reduce the damage and make cleanup easier following a 
flooding event. Building materials are considered flood-resistant if they can withstand direct 
contact with flood waters for at least 72 hours without being significantly damaged (damage 
requiring more than cosmetic or low-cost repairs).

WET FLOODPROOFING
Wet floodproofing is a concept that accepts some level of flooding, rather than working to 
reinforce the structure against floodwater pressures. Strategically designed and placed 
openings allow floodwaters to automatically enter and exit the enclosed area.

ADA ACCESSIBILITY FEATURES
The Americans with Disabilities Act (ADA) requires businesses that serve the public to
remove barriers from older buildings and to design and build new facilities implementing 
features that provide access to customers with disabilities. These features include parking, 
access to the building entrance, route into and through the establishment, access to the 
store’s goods and services, restrooms, cashier stations and egress from the building. 

RAIN GARDENS 
Rain gardens are special planting areas designed to capture and store rainwater. Not only 
do rain gardens assist in reducing overall storm runoff quantity, but they can also aid in 
purifying water from pollutants and contaminants using natural filtration processes present 
in soil and plants. Plantings and microorganisms in the soil have the ability to break down
biological toxins and also bioaccumulate toxins. Rain gardens are usually located within a 
small depression in a property to allow water to naturally flow to low points.

GREEN ROOFS
Green roofs are partially or fully vegetated roofs that are layered over waterproofing. In 
addition to providing shade, a green roof’s plants remove air particulates and produce 
oxygen. Another benefit of green roofs is their ability to reduce and slow stormwater runoff 
in urban environments.

B. GREEN INFRASTRUCTURE | For more detail see Appendix III 

RESILIENCY STRATEGIES FOR HISTORIC BUILDINGS

strategy 1: adapt in place

General Building Adaptation Strategies

Duval Streetfront Conditions

strategy 2: raise

wet floodproofingdry floodproofingsandbags raise structureraise utilities


