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Who We Are

• Smart Vent Products began as an Engineered Flood Vent Manufacturer 20+ years ago

o 850,000+ vents and 170 million+ sq. ft. protected

• Risk Reduction Plus Group is an insurance brokerage developed to further help clients reduce flood 
insurance premiums

o Complimentary Flood Risk Evaluation services

• Floodproofing.com was created to provide Dry Floodproofing Solutions for non-residential buildings

o Active & Passive Flood Barriers, Shields, and Windows

o Partnered with FENEX to develop and bring to market Floodproof Windows tested to ANSI 2510

• Flood Design Team works with architects to specify in compliant and optimal floodproofing solutions

• 2,200+ Projects with Specification Assessments or Product Takeoffs since 2018



Dedicated Contact For Each 
Project

Installation & 
Maintenance Support

Complimentary Project 
Review

Transparent Deliverables & 
Timelines

Product & 
Solution Experts

In-House Engineers, Designers, 
& CFMs

Send plans to: 
plans@floodproofing.com





Installation Division

IN-DEPTH PRODUCT 
KNOWLEDE

PROFESSIONAL
INSTALLS

DEPLOYMENT
TRAINING

• Established in 2013

• Experienced with complex codes and standards

• Hundreds of high profile installs around the country

• Deployment training

• On-site verification sizing, retrofit quality checks

• Close out photo packets and more

+

National Flood Protection LLC
- Our Dedicated Installation Partner
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• Describe floods, floodplains, and the potential hazards to buildings.

• Explain the differences between wet and dry floodproofing techniques.

• Identify regulations, codes, and standards as they relate to sustaining 
foundations and overall business continuity in flood hazard areas.

• Define the differences in engineered and non-engineered flood openings and 
their ability to ensure resilient structures.

• Active vs. passive floodproofing solutions and the overall impact of ownership.

• Analyze the role of building compliance in securing lowering flood insurance 
rates and what mitigation solutions are available.

Learning Objectives



• ASCE 24-14 is the standard to follow, IBC references back to these requirements.

• FEMA TB-1 has all details for flood vents and wet floodproofing.

• FEMA TB-2 provides information regarding flood resistant materials to use.

• FEMA TB-3 for flood barriers and dry floodproofing.

• Local Floodplain Ordinances.

Floodplain Construction Regulations



• Base Flood Elevation (BFE) is the calculated level that flood waters will rise to 
during a Base Flood.

• Design Flood Elevation (DFE) is the elevation of the highest flood (generally 
the BFE including freeboard). Also, referred to as Flood Protection Elevation.

• Special Flood Hazard Area (SFHA)
- A zones have low impact from waves.
- Coastal A zones are expected to receive 1.5-foot or greater breaking waves.
- V zones have high impact from waves.

• Both A and V zones subject to experiencing a 1% annual chance flood event. 
This translates to a 26% chance of flooding over the life of a 30-year 
mortgage.

Basic Terms

Freeboard: Elevating a building’s lowest 
floor above and beyond BFE. This is a 
built-in safety factor resulting in lower 
flood insurance premiums. Freeboard 
ordinance regulations are popular in CRS 
communities.



Different Types of Flood Risk

COASTAL FLOODS RIVER FLOODSFLASH FLOODS

URBAN FLOODS PLUVIAL FLOODS



Hurricane Sandy - Seaside Heights, NJ

Lateral and Vertical Hydrostatic and Hydrodynamic Forces



Wet Floodproofing Methods



Types of Enclosures

Crawlspaces Full-height enclosures 
and garages

Spaces used for parking, 
storage, building access

Types of Enclosures Below Base Flood Elevation

Residential buildings are required to elevate finished first floors and wet floodproof these below enclosures. 

Commercial buildings have the option to wet floodproof, dry floodproof, or do a combination.

Mixed-use buildings have the option to wet floodproof or dry floodproof the lower commercial space floor 
(residential occupants above must have clear egress exit route; typically wet floodproofed).

No living or finished space.



Purpose of a Flood Vent



• Passively equalizes hydrostatic loads on enclosure 
walls below the BFE.

• Must allow bi-directional relief of the flood waters 
regardless of the direction of flow.

• Use of foundation flood vents is known as a "wet 
floodproofing” technique.

• Engineered & Non-Engineered Options

Flood Vent Basics

• It relieves (rather than resists) hydrostatic pressure on foundation walls during a flood event. 

• The flood vent must allow for the automatic entry and exit of flood waters (i.e., free inflow and 
outflow in both directions) to equalize the hydrostatic flood loads without human intervention.



The new TB-1 has references throughout to the flood opening industry 
standards, with an overall greater emphasis on the most important topics 
pertaining to flood openings.

• Comprehensive tables that provide a summary of ASCE 24 standards 
and International Code Councils IRC & IBC with a comparison to the 
NFIP requirements.

• A clear explanation of how Engineered Openings should be 
documented on the Elevation Certificate.

FEMA NFIP Technical Bulletin 1 / March 2020

To complete the NFIP Elevation Certificate with information
required for proper rating of NFIP flood insurance policies
for buildings with engineered openings, Item A8.c, “Total
net area of flood openings in A8.b,” must be filled in with
the total coverage or rated area of engineered openings.



Non-Engineered Openings Engineered Openings (ICC-ES Certified)

Types of Flood Openings

“Flood openings without moving parts are non-engineered openings, 
while those with moving parts should be certified as engineered openings.” 

FEMA TB-1 pg. 28



• Example of an Engineered Flood Vent:
(shown with flood door in the 
open position)

It has 200 sq. ft. of rated 
flood protection.

Engineered Flood Vent vs. Non-Engineered 

• Example of a Non-Engineered Opening:

It has 42 sq. in. net open area, 
if permanently disabled in the open position.

16 inches

8
inches



Debris is a Fact of FloodDebris is a Fact of Flood: Issues with Non-Engineered Openings

ASCE 24 recommends AVOIDING these types of openings.

These air vents will be REJECTED as flood openings by Houston FMO

“Where experience has shown that a 
particular type of opening has been blocked 
or clogged by flood debris or sediment, FMO 

will not accept that type of flood opening."

Houston City Code for Floodplain
Chapter 19 pg. 52



• Designed, tested, & certified for performance 

• Designed and certified based on computations 
(TB1 and ASCE 24)  

• ICC-ES Certified: AC-364 (MOFV)

• 3-inch min. dimension for debris flow 

• 316 Stainless Steel, Powder Coat Paint Options

ICC-ES Engineered Openings

DUAL-FUNCTION
MODELS

INSULATED
MODELS

Pour-in-Place Buck
Models

Garage Door 
ModelsWood Wall 

Models

Multi-Frame 
Configuration Models



• A performing Engineered Opening 
mechanically operates, automatically activated 
to reveal an unobstructed opening during 
design flood with a minimum unobstructed 
opening of 3-inch. 

• Because a rodent screen is required by ICC 
code for any under floor opening, it requires a 
Engineered Opening to go from a obstructed 
opening to a unobstructed opening when 
activated.

Flood door closed, 
obstructing the opening.

Mechanically Operated Passive Flood Relief

Flood door activated, 
reveals an unobstructed opening.



AC-364
Mechanically Operated Flood Vents Performance Testing



• All products certified through the ICC-ES will 
be clearly identified in the field with a label 
with the model number and certified coverage.

• Liability for performance rests on the 
manufacturer’s shoulders.

• Vents are tested.

• Flood Vents have regular quality control 
inspections – unannounced.

Sample ICC-ES Certification Report



Flood Vent Sealing Kits, Trim & Sleeve Kits, Fire Dampers

Pictured: Foyer application meets 2018 Energy Codes

Trim & Sleeve Kits Fire Dampers



Placement: Coverage, Two Exterior Walls, Height, Below BFE

More than 12”

Within 12”



Case Study: Porsche Dealership in OR & Mercedes Benz in NJ 

2x2 Multi-Frame
800 sq. ft. of 

flood protection each

6x2 Multi-Frame
2,400 sq. ft. of 

flood protection each



Medical University of South Carolina

Medical University of South Carolina
James E. Clyburn Research Center

Custom Multi-Frames
Nineteen 4 x 3 frames provided 2,400 sq. ft. each
One 3 x 3 frame provided 1,800 sq. ft. each

Total Flood Coverage: 
47,400 sq. ft.

Case Study: MUSC in Charleston, SC



Case Study: Credit Island Lodge in IA



Dry Floodproofing Methods



• Goal to make a building watertight, impermeable to floodwaters.

• NFIP allows dry floodproofing in non-residential buildings only.

• For new construction or substantial improvements to existing buildings. 
Acceptable in A, AE, A1-A30, AO, & AH Zones.

• Design must be certified.

• Page 26 – “ASCE 7 should be used as the source of how to calculate debris 
impact loads..”  

• FEMA has identified that dry floodproofing solutions should withstand 
impacts from a minimum weight of 500 to 1,000 lbs at a minimum, 
considering site specific conditions.

FEMA Technical Bulletin 3 / January 2021



FEMA Technical Bulletin 3 / January 2021

• ASCE 24-14 allows you to have glass curtain walls protected by 
deployable flood barriers as long as they bolt back into the 
structural and substantially impermeable elements of the 
building, including the building facade. 

• FEMA identifies a glass curtain wall as a “wall”, therefore a 
deployable flood barrier system over a glass curtain wall, that is 
not structural and substantially impermeable, would not be 
compliant and does meet the CFR, in their eyes.

• NFIP participating communities always have to meet the 
minimum FEMA requirements. The CFR states walls need to be 
substantially impermeable. A community not enforcing FEMA’s 
stance on glass wall systems is technically not meeting the 
minimum requirements.

• A CAV performed by FEMA could put a town on probation due 
to non-compliance, if these FEMA standards are not met.



Comparison

Floodproof Window Wall Non-floodproof Window Wall with 
Deployable Flood Barriers

FEMA Compliant

ASCE 24-14 Compliant

FEMA Compliant

ASCE 24-14 Compliant





Beachfront Homes | Storefronts | Wind Screens | Seawalls
Storefronts | Commercial Windows | Seawalls | Beachfront Homes

• Passive flood barriers that maintain your view and aesthetic

• Patented customizable frames designed to withstand impact & heavy loads

• Tested up to 10’ of water

• Tested to FM/ANSI 2510

Floodproof Windows



Case Study: Whitehall Mill

• PROJECT LOCATION: Baltimore, MD

• TYPE: Passive Floodproof Windows

• FLOOD PROTECTION: 6’8” DFE

• SIZE: (14) 4’x6’ flood windows with faux mullions

• INDUSTRY : Historic Repurposed Mill Turned Wedding Venue

Before Faux Mullions



First-Ever Tested to FM/ANSI 2510

LOAD TEST OF 9’ OF WATER ON 20’ X 11’ FLOOD WINDOW1,000 LB. IMAPCT AT 8 FPS ASCE 7 REQUIREMENTS



• A permanent, passive system. Always ready. 
Extremely resistant to coastal and environmental 
corrosion.

• Installation feasible on sea walls/bulk heads to avoid 
blocking the view.

• Resists up to 8-ft. of water with debris. 1,000 LB 
impact tested.

• Can be used as a railing in addition to a aesthetic 
pleasing flood wall solution by waterfront application.

FLOOD WALLS
CONCEPTS TO INSPIRE



ASCE 24-14

ASCE 7-16

ASCE 24 & 7, International Building Code (IBC)

• IBC points to ASCE 24 for requirements 

• ASCE-24 Dry Floodproofing Sections: 
6.2.1, 6.2.2, 6.2.3

ASCE-24 Dry Floodproofing is a 
combination of measures that results in a 
structure, including the attendant utilities and 
equipment, being watertight with all 
elements substantially impermeable and 
with structural components having the 
capacity to resist flood loads.

Substantially Impermeable means the 
maximum accumulation of 4 in. of water 
depth in such space during a period of 
24 hours.



• ASCE 24-14, FEMA TB-3, & NFIP 
FLOOD INSURANCE MANUAL require 
flood emergency and inspection 
plans approved by authority having 
jurisdiction.

• Calls for a periodic and annual 
deployment of shields and barriers.

• Just like a fire drill we need to practice 
to ensure the system will work.

• Calls for the flood warning time to be a 
minimum of 12 hours. Floodproofing 
measures should be installed within the 
warning time.

ASCE 24-14 (Section 6.2.3 pg. 21)   

FEMA TB-3 (pg. 16)

Periodic Drills & Deployment Time

NFIP FLOOD INSURANCE MANUAL
APRIL 2020  (pg. 70) 

ASCE 24-14 (Section 6.2.3 pg. 21)



Planning: What to consider?

• Warning time, Safety & Access
• Flood Velocities, Depths, and Debris
• Frequency
• Cost & Liability

FEMA Floodproofing Certificate

Emergency Operation Plan

• Establish the chain of command & responsibilities

• Procedure for notifying necessary parties 

• A list of specific duties & location of all dry 
floodproofing materials

• Evacuation plan with and without duties

• Annual training drills with community officials

• The plan is required to ensure that the 
floodproofing components will operate properly 
under all conditions, including a power failure 
which is often seen during floods. 

Inspection & Maintenance Plan

• Mechanical equipment, sump 
pumps & generators 

• Inspect & test all flood shields 
(check gaskets)

• Inspect foundation walls for cracks

FEMA “DRY” FLOODPROOFING CERTIFICATE



• Required for any dry floodproofed design

• Special consideration for perimeter flood barrier systems

• Float switches, wheel kits, remote monitoring & operation available

• Diesel driven permanent installation models

• FM Approved models for large areas

Pumps for Floodproofing Designs

Electric 
Submersible Pumps

Gasoline Driven 
Wet-Prime Pumps

Gasoline Driven 
Dri-Prime Pumps Inside Installation Permanent Installation

ASCE 24-14 (Section C6.2 pg. 61)



Issues:

A. Cast in place post sleeve was not installed plum
B. Wall bracket was left installed, gasket deteriorated in the Miami sun
C. Gap between the wall bracket and sill
D. Concrete leveler used, created uneven mounting surface and exposed gap. (Mouse Nest)
E. Drop in anchor not installed with adhesive and fell out

A

Proper Installation is Critical: Specify Trained Installers

B C D

E





• Flood Logs can be installed either across 
specific openings or as a perimeter defense.

• Each application is engineered to suit its 
site specific conditions optimizing the 
system’s effectiveness.

• Wall Mount, Offset Wall Mount, 
Jamb Mount, Corner Options available

Flood Logs



• 7 openings at a height of 4 ft. 
• Two 85 ft. arrays, jamb mount to outside channel
• Protecting louvers to basement mechanicals
• Concrete walls, modified concrete sills

Flood Logs: Installation at Court Annex in Houma, LA



Flood Plank Systems

Largest removable 
flood wall in USA (MN)



Standard Door Flood Barriers

2 ft. DFE
54” wide 

for 48 in. Opening
92” wide 

for 86 in. Opening4 ft. DFE 6 ft. DFE

ANSI/FM 2510 American National 
Standard for Flood Abatement 

Equipment for Openings

• High strength, “water-tight”, deployable barrier.

• Hydrostatic; High-impact; Low Leakage: ANSI/FM 2510 Approved

• Comprised of aluminum structural frame, structural impact 
resistant webbings, coated fabric water barrier, outer fabric 
impact cover.

• No bottom anchors

• Rapid Deployment & Removal: 1-2 people – 5-10 minutes

• Automatic Bottom Gasket Protection (while in storage)



Standard Door Flood Barriers



Standard Door Flood Barriers

Bolt Storage Bag

Lifting Handle

Structural Webbings



Standard Door Flood Barriers

Ground Gasket 
Compression Feature

Connector Posts



• Custom sizes available

• Lightweight (less than 5 pounds per sq. ft.)

• Easy to install and remove

• Fiber-reinforced plastic skin

• Decorative caps to cover anchors when not in use 

Custom Door & Window Flood Barriers



Conforms to Uneven Surfaces Decorative Caps
(paintable)

3/8” Fasteners

Custom Door & Window Flood Barriers: Components



Custom Door & Window Flood Barriers: Installations & Deployment

Tooless Deployment





Point-of-Use Flood Barriers: Side-Deployed Flexible Gate

ANSI/FM 2510 American National 
Standard for Flood Abatement 

Equipment for Openings



57

Example: 8-ft. length packed 
in an 8-in. x 8-in. space

Point-of-Use Flood Barriers: Vertical-Deployed Flexible Gate





Passive Flood Barriers: Self-Activating Walls

KEY BENEFITS

• Fully passive operation – protecting people & property 24/7 without 
human intervention or power. 

• Passive flood mitigation measures preferred by FEMA.

• Flood barriers that remain hidden, blended into the surrounding 
architecture.

• Long service life with minimal maintenance.

• Proven: field tested for over a decade, including real world 
deployment & long-term exposure in a variety of field conditions.

• Over 2,500 flood barriers installed worldwide.

Lourdes Hospital – Binghamton, NY
2011 FEMA Mitigation Best Practices Story

MD Anderson – Houston, TX



Passive Flood Barriers: Self-Activating Walls

KEY FEATURES

• Buoyant barrier is lifted by water 
• Hinged beam floats up with water.

• Self closing – floats back down to hidden position as 
water recedes.

• Permanently installed beneath grade to protect 24/7.
• Structurally anchored to prevent overturning.

• Self activating gaskets seal against the wiper walls.



Passive Flood Barriers: Self-Activating Walls



Resting Position
In non-flood conditions, all 
operational parts of the barrier 
are concealed in the 
underground basin.

Deploying
When floodwater rises to 
within a predetermined level 
below flood level, the basin 
housing the floating wall starts 
to fill up through an inlet pipe 
from the adjacent service pit.

Fully Deployed
The flood wall floats and rises. 
When the basin is totally filled, 
the angled support block will 
lock the barrier into position 
making it watertight.

Passive Flood Barriers: Self-Activating Walls





Standard Perimeter Flood Barriers: Rigid, Portable

FLOOD CONTROL CONTAINMENT STORMWATER 
MANAGEMENT

ROAD 
CROSSING

• One 4-foot section replaces 468 sand bags.
• Unlike sand bags, can be installed during the flooding event.
• Sustainable, reusable, and reliable.
• Can be deployed quickly and safely when time is low.
• Stackable for use and storage.
• Tongue and groove panel interface for easy connections.
• Connections allow for 11-degree flexibility in either direction.
• Corner pieces allow for 90-degree turns.
• All-season compatibility.



Standard Perimeter Flood Barriers: Rigid, Portable

California Department of Water 
Resources Flood-Fighting Specialists 
being trained on how to most 
effectively deploy on a levee.

Solutions for terminating against a wall

"We were able to set up 200 feet of barriers with three people in less than 45 minutes."
Larry Bowler, Operation Manager of Sandy City Utilities



• Solution for existing buildings that aren’t being substantially improved.

• Temporary solution while renovation work is being completed.

• Stormwater Management & Erosion Control.

• Environmental and containment applications. 

• Golf course and agricultural applications.

Standard Perimeter Flood Barriers: Rigid, Portable



Custom Perimeter Flood Barriers: Flexible, Portable

• One person can unroll the barrier and deploy in minutes

• Attach multiple pieces together as needed with a double 
waterproof zipper connection

• Applications – Protection for Commercial, Residential, 
Transit, Farmland, Livestock

• No stitching. All High Frequency welding; Corners 
options are available

• Materials – Coated PVC Fabric, Fiberglass Batons & Rods, 
Stainless Steel Cables

• Weight – 0.75 lbs. per sq. ft. 

• Available in 3, 4, 5, 6 ft. heights

Waterproof Zipper Connection Section Lengths Transport Easily



Custom Perimeter Flood Barriers: Flexible, Portable



Custom Perimeter Flood Barriers: Flexible, Portable



SAND-FILLED FLOOD FIGHTING SYSTEMS



• Sold in 50’ L sections; vary in height from 2’ to 6’
• Can be cut to size to fit in confined spaces
• Baffles sewn together forming 25 trapezoidal shaped compartments
• Highly resistant to damage from debris impacts
• Rapid Deployment and Stackable
• USACE Tested and Approved

The trapezoid shape allows the system to redirect lateral pressures into 
downward pressure to stabilize the system.

Benefits
• Resists sliding 
• Withstands rotational forces 
• Angular walls redirect active lateral water pressure downward
• Uses gravity and system weight to self-stabilize 

Engineered Sand-Filled Multi-Cellular Design



Material:

• 8 oz woven Polypropylene with highest UV protection. 
• It is a pliable material that has strong tensile and 

elastomeric properties.
• Water-tight.
• Mounting knobs sewn on top to mount on installation 

platform to aid in the speed of installation.

Sand-Filled Flood Fighting System

Female to Male Connection

Straps with D-Rings



Harlow’s Casino, Greenville, MS
Situation: 2011 Mississippi River flooding
Application: Used stacked sand-filled system to create a water 
barrier 1.07 miles long x 8’ high (3 miles in total)
Results: Completed in 4 days and held 7.5’ of water for 31 days

Sand-Filled Flood Fighting System



USACE Tested

“In terms of price, effectiveness, and durability, 
this is a premier flood fighting product.”
- USACE



Other Applications:
• Stabilized Earthen Mound
• Bank Stabilizations
• Levees
• Dunes
• Singular, Connectable Versions

Sand-Filled Flood Fighting System

Tybee Island, GA Flooding From Irma After

Singular, Connectable Version



Considerations for Floodproofing Strategy

Don’t let the tip of the iceberg distract you from what is below the surface

Acquisition Cost

Storage

Maintenance & Inspection

Annual Deployments

Training
Closure Time
Before & after event, training, annual 
deployments

Operational Costs

Deductible

Damages

Equipment Replacement

Lost Revenue
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Extras



Residential Flood Barrier

• Ready-to-use and deploys in under 5 min.

• Expands from 30” – 43” width

• 28” protection height

• No hardware, adhesives, or permanent 
hardware for single barriers

• Can be connected together with 
extension pole(s) – anchor required.



Happy Customers



• Updated FEMA – NFIP Technical Bulletin 1 released March 2020

• Realtor.com® Flood Factor Score: Driving consumer demand for home inspectors to do flood reviews.

• Cities are updating their floodplain ordinances following Houston’s lead to regulate shaded X zones and increase 
freeboard requirements.

• Solid privacy fences required to have hydrostatic relief vents in flood zones in reference to FEMA TB-5 and 
breakaway fence requirements.

Industry Trends



Communities Adopting Flood Re-inspections into Ordinance

Flood Vent inspections with every home sold  in the SFHA can help to get 
pre-existing homes that do not meet current standards up to code. 

At the time of a real estate transaction in Cape May, a flood vent inspection is triggered. 

If the house fails, Cape May requires a retrofit into compliance.

Cape May, NJ Ordinance – Page 13



More Communities Regulating X Zones to A Zone Standards

Ventnor, NJ Ordinance – Sec. 126-17

Ventnor, NJ now regulates structures 
located in X Zones to be regulated as 
A zone standards, plus 3-ft.



NJ Floodplain Ordinance Updates

Sea Isle City, NJ implements Non-Conversion Agreements and Flood Ventilation compliance checks to 
ensure that inhabitable spaces do not get converted to habitable, finished spaces in the future.



Agricultural & Processing Facility Need: Washable Cover for Sealing Kit



CBC & WUI CalFire Standards: 1/8” Max Screen Requirement

California Building Code


