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Capabilities

Engineering & Design Project Estimating Product SupplyProject Management Installation

Engineering & Design
 Non-structural floodproofing analysis and assessments including engineered calculations and shop drawings

Project Estimating
 Turnkey quoting for floodproofing system and installation

Project Management
 Full-service quality control process from design review through install

Product Supply
 Floodproofing product selection based off building classification

Installation
 Authorized installation team trained in all potential floodproofing systems



Floodproofing Design Services 
and Installation Division

Supported by:

• Project Management Team 
• Engineering Division
• Technical Sales Representatives across the United States
• Product Technicians
• Internal Support Specialists

Floodproofing analysis and assessments including recommended and multiple options

Send plans to: PLANS@floodproofing.com
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Flooding by the Numbers

802.4M 99%
of all US counties were 

impacted by flooding since 
1996

First Street Foundation

40%
of all natural disasters 

have flooding

Nationalfloodinsurance.org

14.6M
Properties face 

substantial flood risk

University of Maryland

Damage claims 
since the 1970’s

NRDC

Average Deaths Per 
Year by Flood 

Events

Weather.gov

Every 2–3 Days5, America faces an 
urban flooding event



• Describe floods, floodplains, and the potential hazards to buildings.

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

• 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



 
Borough of Manville 

Ordinance #2021-1260 
An Ordinance by the Borough of Manville Authorizing the Adoption of Flood 

Plain Management Regulations 
 

STATEMENT OF PURPOSE 
An Ordinance By The Borough Council Amending The Borough Of Manville 
Code Of Ordinances To Repeal Ordinance #2019-1215; To Adopt Flood 
Hazard Maps; To Designate A Floodplain Administrator; And Providing For 
Severability And An Effective Date. 

 
 
WHEREAS, the Legislature of the State of New Jersey has, in N.J.S.A. 40:48 et seq 
and N.J.S.A. 40:55D et seq., conferred upon local governments the authority to 
adopt regulations designed to promote the public health, safety, and general welfare 
of its citizenry; and 

 
WHEREAS, the Federal Emergency Management Agency has identified special flood 
hazard areas within the boundaries of the Borough of Manville and such areas may be 
subject to periodic inundation which may result in loss of life and property, health and 
safety hazards, disruption of commerce and governmental services, extraordinary 
public expenditures for flood protection and relief, and impairment of the tax base, all 
of which adversely affect the public health, safety and general welfare, and 

 
WHEREAS, the Borough of Manville was accepted for participation in the National 
Flood Insurance Program on February 15, 1978 and the Borough Council desires to 
continue to meet the requirements of Title 44 Code of Federal Regulations, Sections 
59,60, 65, and 70 necessary for such participation; and 

 
WHEREAS, the Borough of Manville is required, pursuant to N.J.S.A. 5:23 et seq., to 
administer and enforce the State building codes, and such building codes contain 
certain provisions that apply to the design and construction of buildings and structures 
in flood hazard areas; and 

 
WHEREAS, the Borough of Manville is required, pursuant to N.J.S.A. 40:49-5, to 
enforce zoning codes that secure safety from floods and contain certain provisions that 
apply to the development of lands; and 

 
WHEREAS, the Borough of Manville is required, pursuant to N.J.S.A.58:16A-57, within 
12 months after the delineation of any flood hazard area, to adopt rules and regulations 

Where To Get Started in Floodplain Design and Construction

Codes: 
National + State

Standards: ASCERegulations: 
FEMA, NFIP, Floodplain Ordinances



ASCE Adds 500-Year Flood Protection to 7-22 Design Standard

• Beginning with ASCE 7-22 Supplement 2, the Flood Hazard Area was increased from the 
100-year floodplain (the Special Flood Hazard Area) to the 500-year flood plain (the SFHA 
and the shaded X-zone) for Risk Categories II, III, and IV structures to improve the 
performance of these structures subjected to flood events and to meet the target reliabilities 
of the Standard. 

• In prior versions of ASCE 7, debris loads were only required for the 100-year flood zone. ASCE 
7-22 Supplement 2 increased the design criteria to include the Shaded X-Zone (area 
between 100-year and 500-year flood) which increased the zone of debris requirements. 

• The supplement also introduces a new requirement for relative sea level change as it relates 
to each individual structure. The sea level rise estimated over the service life of the structure 
must be added to the design’s flood mitigation plans.



• 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 / METRO FLOODS PLUVIAL FLOODS



CONVENTIONAL DRY FLOODPROOFING METHODS



PASSIVE

• No storage required
• No deployment required 
• Ready to protect at all times 
• No human intervention required 

ACTIVE  
• Storage required 
• Labor needed for deployment
• Equipment may be required for 

deployment 
• Annual deployment / inspection 



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



Planning: What to consider?

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

FEMA TB-3: Floodproofing Certificate (Page 33)

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



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.



FEMA TB-3: Flood Insurance



• 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)

FEMA TB-3 + Others: Periodic Drills & Deployment Time

NFIP FLOOD INSURANCE MANUAL 
APRIL 2020  (pg. 70) 

ASCE 24-14 (Section 6.2.3 pg. 21)



PASSIVE SOLUTIONS = LONG-TERM SAVINGS

DRY FLOODPROOFING COST CALCULATOR

PASSIVE -Floodproof Windows ACTIVE – Flood Panels

Initial Investment - $138,752
Annual Upkeep - $0

CASE STUDY– Protecting (8) 4’ x 6’ openings, comparing only floodproof window systems against
traditional windows protected by 4’ tall flood panels.

Initial Investment - $100,544
Annual Upkeep - $8,274RETURN ON INVESTMENT 

IN LESS THAN 5 YEARS!

5 Year Cost of Ownership - $138,752 5 Year Cost of Ownership - $141,914 





• Passive flood barriers that maintain your view and aesthetic
• Custom configurated glass and laminate
• Designed to meet impact testing standards, fire or ballistic rating, or sound & energy 

performance standards
• Patented customizable frames designed to withstand impact & heavy loads
• Sealants & gaskets with custom engineered anchoring specifications
• Tested for 10’ water (ANSI/FM 2510 Standards) & up to 1,000 LB debris impact
• No issues with installation due to environmental corrosion, lack of maintenance
• Does not interfere with pedestrian pathway

Complete window systems can be pre-glazed in a factory-
controlled environment, delivered ready to be installed. This 
eliminates unnecessary handling of glass & frames and creates a 
higher quality product that is more cost-effective.

A COMPOSITION OF GLASS – INTERLAYER - GLASS

Floodproof Window and Wall Systems



Tested to ANSI/FM 2510 Standards

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



Case Study: Jersey City Medical Center – Jersey City, NJ

• PROJECT LOCATION: Jersey City, NJ

• TYPE: Dry Floodproofing

• Products: (14) 4'x6' Fenex® Floodproof 
Windows with faux mullions 

• FLOOD PROTECTION: 6'8" DFE 

• INDUSTRY: Healthcare

• BUILDING USE: Hospital



Case Studies

NAME: KINGWOOD HIGHSCHOOL
PROJECT LOCATION: Kingwood, TX
FLOOD PROTECTION: 8’ DFE
PRODUCTS: (38) Floodproof Windows

NAME: WORLD TRADE CENTER PAC
PROJECT LOCATION: New York, NY
FLOOD PROTECTION: 5’ DFE
PRODUCTS: (2) 5’ x 8’ Floodproof Windows with one-way 
mirror tint, Level 8 ballistic rating

NAME: WHITEHALL MILL
PROJECT LOCATION: Baltimore, MD
FLOOD PROTECTION: 6’8” DFE
PRODUCTS: (14) 4’ x 6’ Floodproof Windows



• 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 an aesthetic pleasing flood wall 
solution by waterfront application.

“The reconstruction of the Low Battery Seawall will serve as one of the City’s newest lines of 
defense against rising sea levels and the constant threat of flooding to the downtown peninsula. 
This sample represents a possible solution to provide additional future flood protection with 
minimal visual obstruction to the Charleston Harbor and surrounding area.”

Ryan Mattie, PE, Senior Associate at Johnson, Mirmiran & Thompson, Inc.

Glass Flood Wall Systems

Charleston, SC Battery Seawall
Total: 4,800 linear ft. 
Glass Wall Sections: 7’ wide x 2’ high





Horizontal Self-Activating Flood 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 - FEMA Mitigation Best Practice Story



Horizontal Self-Activating Flood Walls

• 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.

Lister Park – Rockville Centre, NY



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.

Vertical Self-Activating Flood Walls

National Archive Building – Washington, DC





Flood Logs

Tractor Supply Co. – Belen, NM Flood Log Storage



Flood Logs

Offset Mount
Offset wall mount provides an 
offset when the barriers need to 
make room for trim, door 
handles or other protrusions.
Most popular mounting type.

“Z” Mount
The Z mount allows the channel 
to mount within the lamb to 
minimize the aesthetic impact 
on the building. The Z design 
also gives and offset to go 
around any protrusions.

Jamb Mount
Jamb mounts can be used in 
combination with our offset 
mount when one side of the 
opening has a 90-degree wall. 
It can also be used in jamb to 
jamb conditions.

Jamb Offset Mount
Jamb Offset Wall Mount has a 
smaller profile then the OSW. 
Great for areas with limited wall 
space.

Interior Mount
Interior Offset wall mount allows 
the flood barrier to be on the 
interior when an exterior barrier is 
not an option. The compression 
bolts are reversed allowing the 
system to be accessed with the 
door open.

Extended Offset Mount
Flood barriers may need an 
extended offset but not enough for 
a U shaped corral. Our offset 
mount can be extended 1' 6" to 
ensure nothing is in the way of the 
barrier, like a gas meter or 
architectural detail on the building.

Custom Interior Mount
Interior mounts, like exterior, 
may have limited mounting 
space. We can customize 
solutions to ensure the barriers 
will fit within the space 
provided and work as 
intended

Custom Jamb Mount
For every problem we have a 
solution! Our customized 
mounts all allow us to provide 
you with a flood barrier that 
works as intended within the 
space provided.

Customized Wall Plates Finished Look

Wall Mount Customization



Flood Planks

St. Paul Downtown Airport (Holman Field) – Saint Paul, MN



Gasket Compression Technology Conforms to Uneven Surfaces Decorative Caps (paintable)

Custom Door & Window Flood Barriers

Dunkin’ Donuts – St. Petersburg, FL

• Custom sizes available
• Lightweight (less than 4 lbs. per sq. ft.)
• Easy to install and remove
• Fiber-reinforced plastic skin with engineered coating for extreme impact



Custom Door & Window Flood Barriers

No Tool Deployment

CVS – Miami, FL

Tech Center - Charleston, SC

Grow West – Redwood City, CA

The Yard at Bally’s – Atlantic City, NJ





Commercial Flood Doors

• Operates as a standard door
• Hydrostatic Tested up to 6-ft.
• Powder Coat Paint Options Available
• Mechanical Sealing Mechanism housed within the frame
• Manufactured in aluminum or steel
• Customization options including standard panic bars, specialized locking 

hardware, small glass view ports, and more.

Door Dog Removable 
Sealing Latch



Custom Industrial Flood Gates

SIDE-HINGED

• Engineered to fit any size and application
• Manual, full automation, or powered
• Multiple material and finish options
• Permanent, removable, and automatic options
• Lip seal, inflatable, or compression gasket options
• Projects for US ARMY Corps of Engineers, US NAVY, and State 

Transit Departments

Queens Midtown & High L. Carey Tunnels – New York City, NY

SLIDING REMOVABLE



Custom Industrial Flood Doors & Hatches

WATERTIGHT DOORS
• Single or Double Doors
• Automatic or Button Activated
• Custom Engineered for Variety of Pressure Requirements

SLIDING OVERHEAD

WATERTIGHT HATCHES
• Sealed with Logs, Wheels or Drop Bolts
• Larger Hatches May Require Mechanical Assistance
• Can Fit Any Size or Pressure Requirements

RAISED FLUSH

Individually-Dogged Flush Hatch

COMPRESSION 
GASKET

INFLATABLE GASKET

Manual Drop-Bolt Hatch



Semi Self-Fill



Flexible-Tube Flood Barriers 

• Standard heights of 18”, 24”, 30”, 36”, & 42”

• Length sold in 50’ sections

• Heavy duty double coated nylon/ PVC material

• Rapid deployment when filled using fire hydrant

• Can be turned at any angle to fit any shape

• Engineered to be stackable to 32’

This flood protection system has been thoroughly tested at The 
University of British Columbia, and is Platinum Certified by the U.S. 
Army Corp. of Engineers, the Association of State Floodplain 
Managers, and FM Approvals.

One World Trade – New York City, NY



Standard Perimeter Flood Barriers

• One 4-foot section replaces 468 sandbags
• Unlike sandbags, 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

Battery Park City Ball Fields – New York City, NY



Customizable Perimeter Flood Barriers

Melton’s Tax Service – Monroe, NC

• Custom sizes available
• Double structural zipper to connect sections
• Rolls up for easy storage
• Coated PVC engineered material 332 Newark Ave – Jersey City, NJ



Semi Self-Fill Perimeter Flood Barriers

Public Utilities – San Francisco, CA National Grid – Quincy, MA

• Semi Self-Filling – every other pod fills and empties itself
• No liner required – barriers have gaskets

• Comes in 25” (20” protection height) and 36” high (25” protection height) 

models

• 25” high model is 48” wide with built in connector keys

• 36” high model is 40” wide with separate connector keys

• Multi-hubs allow for wall connections and corners

• Stackable for use and storage and no anchoring required

• Reusable and all-season compatibility



• 50-ft. length sections; vary in height from 2’ to 6’
• Can be cut to size to fit in confined spaces and stackable
• Baffles sewn together forming 25 trapezoidal shaped compartments
• Highly resistant to damage from debris impacts
• USACE Tested
• Resists sliding and withstands rotational forces 
• Angular walls redirect active lateral water pressure downward
• 8 oz. woven polypropylene with highest UV protection.

Sand-Filled Flood Fighting Systems: Long and Short Run

Harlow’s Casino - Greenville, MS

Waterfront – Peoria, IL Dune - Tybee Island, GA

Straps with D-Rings Female to Male Connection

Singular, Connectable Version



• 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

Flood Pumps

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)



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



Thank You For Your Time!
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T h a n k  Yo u !

Floodproofing Design 
and Turnkey Supply Services

Presenter Information:
Bryan Christopherson, CFM, LIA
Midwest Regional Manager
bchristopherson@floodproofing.com
c 563-613-1654

Go to www.floodproofing.com/education
to receive course certificate and submit 
AIA number

Send plans to: PLANS@floodproofing.com

AIA COURSE TITLE: Understanding Active & Passive Flood Protection  

AIA COURSE #: FP03

AIA CREDIT: 1 HSW

AIA PROVIDER: FLOODPROOFING.COM

AIA PROVIDER #: T058

AIA
EDUCATION 
PROVIDER



Glass Flood 
Wall
• 2’ Freeboard added to 

Flood Wall – Passive 
Flood Protection



Want to learn more about our Flood Design Team? Stay on for an extra 15 minutes for a brief 
introduction.

H E L P I N G  Y O U  N A V I G AT E  Y O U R  P R O J E C T  I N  A  F L O O D  Z O N E

The Flood Design Team



Floodplain
Design

plans@floodproofing.com /   Floodproofing.com /   1-800-507-0865

(Simplified)

H E L P I N G  Y O U  

Navigate Your Project in 
A Flood Zone



Designing & building in 
the floodplain presents 
many challenges

• Comparing product solutions

• Meeting specific testing standards

• Building for code compliance

• Proper installation and deployment

• Maintenance schedules
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Product Installation Partners

We Have An           Experienced 
In-House Team
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You Have Help

• Certified Floodplain Managers

• Engineers

• Flood Insurance Risk Specialists 

Product Installation 
Partners

We can supply expert 
installers

Distributor & 
Manufacturer

We have a variety of 
product solutions

Extensive Knowledge of 
Standards 

We study Federal, State & 
Local Building Codes

20+ years of working in the floodplain
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Where We Come From



Our Complimentary Solutions

Product Comparisons, Timelines & 
Deliverables, 3-Part Specs, & 

Budgetary Estimates

Complimentary 
Design Analysis

Dry Floodproofing 
Credits, Mitigation 

Savings

Flood Insurance 
Review & Quotes

Multiple AIA approved 
courses on Floodplain 

Design

Educational AIA 
Flood Courses
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Custom Product Options

Custom
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Flood Planks Flood Logs

Standard

Door & Window Barriers

Flood Logs



Window Systems Wall Systems

Horizontal Vertical

Passive Barriers

Floodproof Glass Systems



Collapsible CustomStandard

Point-of-Use Barriers Flood Vents

Perimeter Barriers

Point-of-Use Barriers Flood Vents



Working 
With Us

Save time to focus 
on other tasks

Clear communication & 
deliverables

Peace of mind from 
compliant solutions

Save money & fit in 
your budget

Did I mention it was Complimentary?
PSSST….
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Who We’ve Helped

P L A N S

R E V I E W E D

1,000+
A S S E S S M E N T S

C O M P L E T E D

1,200+
F I R M S

H E L P E D

850+
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T H I S  Y E A R ,  I N  2 0 2 1
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We’ve Worked For
Some of the Best

T R A N S P O R TAT I O N E D U C AT I O N

R E TA I L

C R I T I C A L  F A C I L I T Y H O S P I TA L I T Y

R E S TA U R A N T S



What You Can Expect

01
Submit Plans & 
Project Documents

Send us the necessary 
plans & drawings so we 
can review the details of 
your design

02
Review Call with 
Project Coordinator

Get your own Project 
Coordinator to review any 
issues, budgets and design 
requirements

Get Complimentary Design 
Analysis

03

A complete assessment 
with product solutions, 
budgetary estimates & 3-
part specs

04
Follow Up With Project 
Coordinator

Review assessment to 
address any questions & 
talk through the best 
solution for your project
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What You 
Receive

• Good | Better | Best

• Timelines & Deliverables

• 3-Part Specs

• Budgetary Estimates

Design Analysis

Added Bonus!
Ownership Cost Calculations



It Doesn’t
End There

We’ll work side-by-side with 
you, from the design process all 
the way to completion.

Product Sales & 
Procurement

Annual Maintenance & 
Deployment Drills

Installation 
Services
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F L O O D  D E S I G N  T E A M



Thank You
Questions? Ask Away.

Let’s discuss your project
R E A C H  O U T

You can also send plans to plans@floodproofing.com
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bchristopherson@floodproofing.com

1 (563) 613 - 1654
































































































