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Capabilities

üFloodproofing analysis and assessments including recommended and multiple options
üPre-Design, project, code compliance, and flood insurance consulting

üTurnkey quoting for floodproofing systems and installation
üCommercial and residential services with systems for both new construction and retrofits

üFull-service quality control process from design review through install
üDeliverables including storage, training, deployment, maintenance, and inspections plans

üActive and passive flood barriers, floodproof windows & walls, and flood vent systems
üCustom design and standard options with engineered shop drawings and stamped calculations

üAuthorized installation team trained in all floodproofing systems servicing all markets
üPost-installation close out reports and support
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Floodproofing Design Services 
and Installation Division

Supported by:
 
Å Project Management Team 
Å Engineering Division
Å Technical Sales Representatives across the United States
Å Product Technicians
Å Internal Support Specialists

Floodproofing analysis and assessments including recommended and multiple options

Send plans to: PLANS@floodproofing.com



Floodproofing.com Product Portfolio



Floodproofing.com Product Portfolio



Floodproofing.com is a registered provider with The American Institute of Architects Continuing Education Systems. Credit earned 
on completion of this program will be reported to CES records for AIA members. 

This program is registered with the AIA/CES for continuing professional education. As such, it does not include content that may 
be deemed or construed to be an approval or endorsement by the AIA of any material of construction or any method or manner of 

handling, using, distributing, or dealing in any material or product.
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ÅRecognize applicable codes pertaining to flood vents and review the requirements 
of engineered and non-engineered openings.

ÅAnalyze the new ICC regulations, ASCE 24-14 and the NFIP (FEMA) regulations.

ÅUnderstand how to complete the Elevation Certificate and calculate an enclosure's square 
footage.

ÅCover the process of independent evaluation of construction products and their 
value to Architects and Code Officials.

Learning Objectives



Different Types of Flood Risk and Forces

COASTAL FLOODS RIVER FLOODS FLASH FLOODS PLUVIAL FLOODS

Lateral and Vertical Hydrostatic and Hydrodynamic Forces



 
Borou gh of  Manville 

Ordinance #2021-1260 
An Ordina nce by the Borough  of Manv il le Authorizi ng th e Adop tion of  Flood 

Plain Management  Regula tions  
 

STATEMENT OF PURPOSE 
An Ordinance By The Borough  Counci l Amending The Borough Of Manville 
Code Of Ordinances To Repeal Ordinance #2019-1215; To Adopt Floo d 
Hazard Maps; To Designate A Floodplain Administrator; And Prov iding For 
Severability And An Effec tiv e 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



FEMA NFIP Technical Bulletin 1 / March 2020

This Technical Bulletin explains the National Flood Insurance Program (NFIP) requirements 
for flood openings in foundation walls and walls of enclosures below elevated buildings in 
Special Flood Hazard Areas (SFHAs) that are designated as Zone A (A, AE, A1-30, AH, and AO) 
on Flood Insurance Rate Maps (FIRMs).

Å Examples of foundation walls and enclosure walls that require openings

Å Information on installing flood openings

Å Differences between engineered and non-engineered openings

Å Code Comparisons

Å Guidance on documenting building elevations and flood openings



TB-1: Code Comparisons (Pages 6-7)



Basic Terms

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

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

Å Freeboard: 9ƭŜǾŀǘƛƴƎ ŀ ōǳƛƭŘƛƴƎΩǎ ƭƻǿŜǎǘ ŦƭƻƻǊ ƻǊ ŘǊȅ ŦƭƻƻŘǇǊƻƻŦƛƴƎ ŀōƻǾŜ ŀƴŘ ōŜȅƻƴŘ 
BFE. This is a built-in safety factor as well as a requirement in many communities.

Å 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.

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



Regulating SFHA Zone X to Zone A Standards
+ Zone A Elevations

Harris County, TX Regulations ς Pages 25-26 

FLOODPLAIN ORDINANCE:
ZONE X REGULATIONS +
ZONE A ELEVATIONS



Regulating SFHA Zone X to Zone A Standards

Houston, TX Ordinance ς Sec. 19-33

FLOODPLAIN ORDINANCE:
ZONE X REGULATIONS



Ventnor, NJ Ordinance ς Sec. 126-17

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

FREEBOARD REQUIREMENTS

FLOODPLAIN ORDINANCE:
ZONE X REGULATIONS Regulating SFHA Zone X to Zone A Standards



Wet Floodproofing



Types of Enclosures
Types of Enclosures Below Base Flood Elevation

Crawlspaces Full-height enclosures and garages Parking, storage, building access

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

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

Å 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.



FEMA TB-1: Terms (Page 3)



FEMA TB-1: Below-Grade Crawlspaces (Pages 12-13)



Flood Vent Basics

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

Å 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.

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

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



Floodplain Impact Consideration

Å Increased flood depths, 
velocities, and flows

Å Growing the floodplain

Å ASFPM: No Adverse Impact

ï The action of one property 
owner or community does 
not adversely affect 
another

ï The goal is to prevent the 
growth and spread of the 
floodplain



Ban on Fill

FLOODPLAIN ORDINANCE:
BAN ON FILL

/ƛǘȅ ƻŦ /ƘŀǊƭŜǎǘƻƴ ōŀƴǎ άǎƭŀō-on-ƎǊŀŘŜέ ŎƻƴǎǘǊǳŎǘƛƻƴ ƛƴ ŦƭƻƻŘǇƭŀƛƴ

CHARLESTON, S.C. τ hƴ !Ǌƛƭ ннΣ нлноΣ /ƘŀǊƭŜǎǘƻƴ /ƛǘȅ /ƻǳƴŎƛƭ ǳƴŀƴƛƳƻǳǎƭȅ ǇŀǎǎŜŘ ŀƴ ƻǊŘƛƴŀƴŎŜ ōŀƴƴƛƴƎ άǎƭŀō-on-ƎǊŀŘŜέ ŦƻǳƴŘŀǘƛƻƴǎ.

The commonsense ordinance, an important recommendation of the Dutch Dialogues Charleston, will stop slab-on-grade construction, 
ŀƭǎƻ ƪƴƻǿƴ ŀǎ άŦƛƭƭ-and-ōǳƛƭŘΣέ ƛƴ ǘƘŜ млл-year floodplain where houses have a greater chance of flooding each year, preventing the 
worsening flooding created by the practice.



Credit Island Lodge
D a v e n p o r t ,  I A  |  C O M M U N I T Y  C E N T E R

P R O D U C T S

F LO O D  C O V E R AG E  TOTA L

8,300 sq. ft.

(42) #1540-520 Insulated Flood Vents
(42) Flood Vent Sealing Kits



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 ς Page 13

FLOODPLAIN ORDINANCE: 
FLOOD VENT INSPECTIONS



FEMA TB-1: Non-Conversion Agreements (Page 10)



Enclosure Non-Conversion Agreement Examples

Terrebonne Parish, LA
https://www.tpcg.org/files/permits/FE
MA_NFIP_Nonconversion_Agreement.p
df

Miami, FL
https://www.miamigov.com/files/share
dassets/public/building/fema_nonconve
rsionagreement.pdf

Monmouth County, NJ
https://www.co.monmouth.nj.us/docum
ents/24/NonConversionAgreement%20N
o%20Inspection.pdf

FLOODPLAIN ORDINANCE: NON-CONVERSION

https://www.tpcg.org/files/permits/FEMA_NFIP_Nonconversion_Agreement.pdf
https://www.tpcg.org/files/permits/FEMA_NFIP_Nonconversion_Agreement.pdf
https://www.tpcg.org/files/permits/FEMA_NFIP_Nonconversion_Agreement.pdf
https://www.miamigov.com/files/sharedassets/public/building/fema_nonconversionagreement.pdf
https://www.miamigov.com/files/sharedassets/public/building/fema_nonconversionagreement.pdf
https://www.miamigov.com/files/sharedassets/public/building/fema_nonconversionagreement.pdf
https://www.co.monmouth.nj.us/documents/24/NonConversionAgreement%20No%20Inspection.pdf
https://www.co.monmouth.nj.us/documents/24/NonConversionAgreement%20No%20Inspection.pdf
https://www.co.monmouth.nj.us/documents/24/NonConversionAgreement%20No%20Inspection.pdf


Non-Conversion Agreements & Flood Ventilation Compliance Checks

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.

FLOODPLAIN ORDINANCE: NON-CONVERSION



Non-Engineered Openings Engineered Openings

Types of Flood Openings



Å άbƻǘ ŘŜǎƛƎƴŜŘέ flood openings.

Å Come equipped with obstructions to flow as there is a minimum screen requirement per code.

Å Should provide 1 sq. in. of NET open area for every 1 sq. ft. of enclosed area.

Å A 16-in. x 8-in. hole with air vent device inserted does NOT provide 128 sq. in. of open area.

Å You must account for obstructions to flow. Deducts from the coverage area calculation.

Å Liability rests with design professional, contractor, surveyor, construction official specifying and 
ŀƭƭƻǿƛƴƎ ŀ ǇǊƻŘǳŎǘ ŦƻǊ ƛǘΩǎ ǳƴƛƴǘŜƴŘŜŘ ǳǎŜΦ

Non-Engineered Openings



Å 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 

Å 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

FEMA TB-1 (Page 29)

FEMA TB-1 (Page 34) shows the calculation used to 
determine the coverage area for engineered openings.



Sec t ion  9 .3 .1  ASCE COVERAGE FORMULA
Page  33-34  

T h e  c a l c u l a te d  m i n i m u m  n e t  a re a  o f  e n g i n e e re d  o p e n i n g s  m ay  b e  c a l l e d  t h e  
άŎƻǾŜǊŀƎŜέ ƻǊ άǊŀǘŜŘέ ŀǊŜŀΦ

Clarified

Å The design and performance criteria for engineered openings are in ASCE 24, Section 2.7.2.2. Section C2.7.2.2 of 
the ASCE 24 commentary provides additional information on engineered openings and the best means to test 
expected performance.

Å The equation from ASCE 24, shown in Figure 25, is used to determine the total net area of engineered openings 
required for a given total enclosed area, based on some of the characteristics of the openings. The calculated 
ƳƛƴƛƳǳƳ ƴŜǘ ŀǊŜŀ ƻŦ ŜƴƎƛƴŜŜǊŜŘ ƻǇŜƴƛƴƎǎ Ƴŀȅ ōŜ ŎŀƭƭŜŘ ǘƘŜ άŎƻǾŜǊŀƎŜέ ƻǊ άǊŀǘŜŘέ ŀǊŜŀΦ





FEMA TB-1: Elevation Certificate Documentation of Engineered Openings (Pages 39-40)



New FEMA Elevation Certificate (released July 7, 2023)



Å Footprint of 30 ft. x 40 ft. =1,200 sq. ft.

Å 1,200 (sq. ft.) /42 =
29 total non-engineered vents required

Å About 1 opening every 3 CMU block

The Math on Non-Engineered Openings

If certain Engineered 
Flood Vents are used:

1,200 sq. ft. / 200 =

6 total engineered flood 
vents required


