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Project Estimating

Project Management

Product Supply
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Floodproofing analysis and assessments including recommended and multiple options
Pre-Design, project, code compliance, and flood insurance consulting

Turnkey quoting for floodproofing systems and installation
Commercial and residential services with systems for both new construction and retrofits

Fulkservice quality control process from design review through install
Deliverables including storage, training, deployment, maintenance, and inspections plans

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

Authorized installation team trained in all floodproofing systems servicing all markets
Postinstallation close out reports and support
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Dual Function 1540-510

Floodproofing.comProduct Portfolio

—_

Dual Function Stacker 1540-511

Dual Function 2x2 1540-150202E

Coverage Dimensions Coverage Dimensions Coverage | Dimensions
200 sq.ft 16"W x 8"H x 3"D 400 sq.ft I 16"w x 16"h x 3"D 800 sq.ft 32.5"wx16”h x 3"D.
Installation Type RO. Installation Type | R.O. Installation Type | RO.

Masonry Wall 16.25"w x 8.25"h Masonry Wall 16.25"w x 16.375"h Masonry Wall 33"w x16.375"h
Finish Finish Finish

316L Marine-Grade Stainless Steel

316L Marine-Grade Stainless Steel

316L Marine-Grade Stainless Steel

Insulated 1540-520

Insulated Stacker 1540-521

Insulated 2x2 1540-150202E

Coverage Dimensions Coverage Dimensions Coverage Dimensions

200 sq.ft 16"W x 8"H x 3"D 400 sq.ft 16"w x 16"h x 3"D 800 sq.ft 32.5"'wx16"h x 3'D
Installation Type R.O. Installation Type RO. Installation Type R.O.

Masonry Wall 16.25"w x 8.25"h Masonry Wall 16.25"w x 16.375"h Masonry Wall 33"w x 16.375"h
Finish Finish

316L Marine-Grade Stainless Steel

Finish
316L Marine-Grade Stainless Steel

316L Marine-Grade Stainless Steel

Insulated Wood Wall 1540-570

Insulated Garage Door 1540-574

Insulated Garage Door 1540-524
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Custom Multi-Frames
Configurations ranging from 2 x 2 to 6 x 3, with coverage from 800 to 3600 sq. ft.

Frame Style

Vent Door Style

Coverage Dimensions Coverage Dimensions Coverage Dimensions
200 sq.ft 14.5"W x 8.5"H x 3"D 200 sq.ft 14.5"w x 8.5"h x 3"D 200 sq.ft 16"W x 8"H x 3'D
Installation Type | RO. Installation Type R.O. Installation Type R.O.
Stud Wall 14.5"W x 8.75" Overhead Garage Door [14.5"w x 8.7.5"h _Overhead Garage Door | 16"w x 8”h
Finish Finish Finish

Powder Coat Painted White (MG 316 S5)

316L Marine-Grade Stainless Steel

Powder Coat Painted White (MG 316 SS)

Trim and Sleeve Fire Damper Pour-in-Place Bucks
Masonry Wood Wall Masonry Wood Wall Single, Stacker and Quad models for both

Insulated and Dual-Function Vents. Various
options available depending on wall depth.

UL-certified for 2hours available up to 2 x 3
Configuration

Sealing Kits
Sealing Kits work in conjunction with Insulated Smart Vent models and

provide a tight, insulated seal behind the vent opening o finish off the
interior space. Available in Single, Stacker or Quad models

Available for Stackers + Quad model

ICC




CEU Registration

Floodproofing.conis 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 comamt that
be deemed or construed to be an approval or endorsement by the AlA of any material of construction or any method or manner of
handling, using, distributing, or dealing in any material or product.

AIACOURSETITLE: ! yRSNEGI yRAY3 C2dzyRI GARY Cf22R Sy

ALY
3“ %, AIA COURSE #FP01
o zZ
= N\ AlA AIA CREDIT: 1 HSW
= EDUCATION
70, 0% PROVIDER AIA PROVIDERFLOODPROOFING.COM

AIA PROVIDER F058

PREFERRED .
EDUCATION ICC PPP ID: 1099
PROVIDER  icc coursE # 27898 C F I\/I PROVIDER




Learning Objectives

A Recognize applicable codes pertaining to flood vents and review the requirements
of engineered and noengineered openings.

A Analyze the new ICC regulations, ASGE424nd the NFIP (FEMA) regulations.

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

A Cover the process of independent evaluation of construction products and their
value to Architects and Code Officials.
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Different Types of Flood Risk and Forces
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IBC

INTERNATIONAL
BUILDING

Requirements for Flood Openings
in Foundation Walls and Walls
of Enclosures

IRC

RESIDENTIAL ¢

Requirements for the Design
and Certification of Dry
Floodproofed Non-Residential
and Mixed-Use Buildings

Areas
lood Insurance Program

Flood Damage-Resistant
Materials Requirements

% FEMA

Where To Get Started in Floodplain Design and Construction

Flood Resistant
Design and
Construction

Minimum Design Loads and
Assoclated Criteria for
Buildings and Other Structures




FEMA NFIP Technical Bulletin 1 / March 2020

Requirements for Flood Openings
in Foundation Walls and Walls
of Enclosures

Below Elevated Buildings in Special Flood Hazard Areas
In Accordance with the National Flood Insurance Program

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 (B0ABHAANd AO)

on Flood Insurance Rate Maps (FIRMs).

Examples of foundation walls and enclosure walls that require openings
Information on installing flood openings

Differences between engineered and rengineered openings

Code Comparisons

Guidance on documenting building elevations and flood openings
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TB1: Code Comparisons (PageS)pb

Table 1: Comparison of Selected 2018 IRC and NFIP Flood Opening Requirements

Topic

Flood openings

Installation of
flood openings

Breakaway
walls

Summary of Selected 2018 IRC Requirements

and Changes from 2015 and 2012 Editions

Comparison with NFIP
Requirements

Section R322.2.2(2) Enclosed area below design flood el i
Requires enclosed areas below the design flood elevation, including
crawlspaces, to have flood openings (non-engineered or engineered)
that meet listed criteria and that are installed in accordance with
R322.2.2.1. The enclosed area is measured on the exterior of the
enclosure. The listed criteria are equivalent to non-engineered and
engineered openings, with the addition of a minimum size (not less
than 3 inches in any direction in the plane of the wall).

Change from 2015 to 2018 IRC: No change.

Change from 2012 to 2015 IRC: No change.

Section R322.2.2.1 Installation of openings.
Specifies the following for the installation of flood openings:
* At least two openings on different sides of an enclosure are

required, and if more than one enclosed area is present, each must
have openings on exterior walls.

* The bottom of each opening must be not more than 1 foot above the
higher of the final interior grade (or floor) and the finished exterior
grade immediately under each opening.

* Openings are permitted to be installed in doors and windows.
Change from 2015 to 2018 IRC: No change.
Change from 2012 to 2015 IRC: Installation requirements moved to

new section.

Section R322.3.5 Walls below design flood elevation.

Requires walls below elevated dwellings in Coastal High Hazard Areas
(Zone V) and Coastal A Zones that are intended to break away under
flood loads to have flood openings that meet the requirements of
Section R322.2.2(2).

Change from 2015 to 2018 IRC: Section number was R322.3.4.
Change from 2012 to 2015 IRC: New requirement in Coastal High

Hazard Areas (Zone V) and Coastal A Zones if delineated.

Equivalent to NFIP

44 CFR § 60.3(c)(5) but
with more specificity:
measurement of
enclosed area and
minimum dimensions of
opening.

More specificity

than NFIP 44 CFR

§ 60.3(c)(5): openings on
different sides, openings
installed above higher
of interior and exterior
grade or floor, and
openings installed in
doors.

Exceeds NFIP 44 CFR
§ 60.3(¢e)(5): openings
in breakaway walls and
Zone V requirements
applied in Coastal A
Zones if delineated.

Table 2: Comparison of Selected 2018 IBC and ASCE 24-14 Flood Opening Requirements with NFIP Requirements

Topic

Certification
of engineered
openings

Breakaway
walls

Non-
engineered
openings

Engineered
openings

Installation of
flood openings

Summary of Selected 2018 IBC/ASCE 24-14 Requirements
and Changes from 2015 and 2012 IBC/ASCE 24-05

Section 1612.4(1.2).

Requires submission of a certification statement that the design provides
for equalization of hydrostatic flood forces in accordance with ASCE 24,
Section 2.7.2.2 (for engineered openings), if flood openings do not meet the
requirements of ASCE 24, Section 2.7.2.1 (for non-engineered openings).
Change from 2015 to 2018 IBC: Section number was 1612.5.

Change from 2012 to 2015 IBC: No change.

ASCE 24 Section 2.7.1.1.
Requires openings in breakaway walls.

Change from ASCE 24-05: New requirement for cpenings in breakaway
walls in Coastal High Hazard Areas and Coastal A Zones.

ASCE 24 Section 2.7.2.1.

Specifies non-engineered openings, requires enclosed areas to be
measured on the exterior, specifies minimum size (not less than 3 inches
in any direction in the plane of the wall), and requires that the presence
of louvers, blades, screens, faceplates or other covers, and devices be
accounted for in determining net open area.

Change from ASCE 24-05: Specifies measurement of enclosed areas

to determine square footage. Clarifies that the presence of louvers,
blades, screens, faceplates, and devices must be accounted for in the
measurement of net open area of flood openings.

ASCE 24 Section 2.7.2.2,

Specifies engineered openings with emphasis on performance accounting
for the presen f louvers, blades, screens, grilles, faceplates or other
covers, and devices and ensuring that the difference between exterior
and interior floed levels does not exceed 1 foot, with guidance related to
the rate of rise and fall in excess of (or less than) 5 feet per hour. Specifies
minimum size (not less than 3 inches in any direction in the plane of the
wall). Provides the formula for calculating the total net area of required
engineered openings.

Change from ASCE 24-05; Greater emphasis on performance and the

effects of louvers, blades, screens, grills, faceplates, and devices and

revises the table of coefficients of discharge

ASCE 24 Section 2.7.3.

Specifies the following for the installation of openings:

+ At least two openings in at least two walls of each enclosed area

+ The bottom of each opening not more than 1 foot above the higher of the
final interior grade or floor and the finished exterior grade immediately
under each opening

* Openings in doors and windows permitted

Change from ASCE 24-05: Consolidates installation requirements, which

apply to both non-engineered and engineered openings, and clarifies that

the position is relative to the higher of the interior and exterior grade or floor.

Comparison with
NFIP Requirements

Equivalent to NFIP
44 CFR § 60.3(c)(5).

Exceeds

NFIP 44 CFR

§ 60.3(¢)(S) by
requiring openings
in breakaway walls.

Equivalent to

NFIP 44 CFR

§ 60.3(c)(5) but with
more specificity:
measurement of
enclosure area,
minimum dimension
of openings, and
measurement of net
open area.

Equivalent to

NFIP 44 CFR

§ 80.3(c)(5) but with
more specificity:
minimum rate

of rise and fall,
minimum dimension
of openings,

and formula

for engineered
openings.

Equivalent to

NFIP 44 CFR

§ 60.3(c)(5) but with
more specificity:
openings on
different sides,
bottom of openings
above higher of
interior and exterior
grade or flood, and
openings in doors
and windows.




Basic Terms

A Base Flood Elevation (BFiE)he calculated level that flood waters will rise to during a
Base Flood.

A Design Flood Elevation (DFB)he elevation of the highest flood (generally the BFE
including freeboard). Also, referred to as Flood Protection Elevation.

A Freeboard9t S@F GAy3 | odzAf RAY3AQa t26Sad Ft 2
BFE. This is a buitt safety factor as well as a requirement in many communities.

A Special Flood Hazard Area (SFHA)
- A zoneshave low impact from waves.
- Coastal A zoneare expected to receive 1:f80t or greater breaking waves.
-V zoneshave high impact from waves.

A Both A and V zones subject to experiencing a 1% annual chance flood event. This
translates to a 26% chance of flooding over ay8ar timeframe.




FLOODPLAIN ORDINANCE:

B ONE ALl evationg Regulating SFHA Zone X to Zone A Standards
+ Zone A Elevations

Harris County, TX RegulationBages 226

SECTION 4.05 - CONDITIONS OF A CLASS “II” PERMIT
3. In cases where the structure is located geographically in the 0.2 percent A Class “I" Permit will be issued when the County Engineer determines that the
development will be made on land that is located in any “A” Zone, below the 1 percent or
100-year flood elevation in any Zone, in a floodway, or in a “V” Zone and that all other

or 500-year flood plain and the ground is lower than the 0.2 percent or
500-year level but higher than the 1 percent or 100-year level, the
finished floor elevation shall be elevated at or above the 0.2 percent or nece reviews and approvals required by County regulations | been obtained. The

500-year level. following conditions must be met:

b) The following conditions must be met for new construction or substantial
improvement of a structure:

1 The top of the subfloor of the lowest habitable floor must be elevated
to twenty-four (24) or more inches above the 0.2 percent or 500-year
flood elevation or twelve (12) inches above the level of the crown of the
nearest public street, whichever is higher, except in a floodway where
the bottom of the lowest supporting member of the structure shall be
elevated thirty-six (36) or more inches above 0.2 percent or 500-year

flood elevation.



FLOODPLAIN ORDINANCE:

CONE ARECEATIONS Regulating SFHA Zone X to Zone A Standards

Houston, TX OrdinancgSec. 183

(b) The following additional requirements apply in an X Shaded Zone:
(1) Any addition to, and new construction of any residential structure shall:

a. Have the lowest floor and all utilities elevated to at least the minimum flood protection elevation, except that additions which are no greater than 33% of the habitable area of the structure shall

be permitted to be constructed at the same elevation as the structure it is being added to; and
b. If the flood elevation of a garage attached to an addition is lower than the minimum flood protection elevation, the garage must meet the requirements of item (8) of section 19-32 of this Code.
(2) Any addition to, and new construction of nonresidential structure:
a. Shall be elevated to at least the minimum flood protection elevation measured to the lowest floor; or

b. Shall, along with sanitary sewerage facilities, be floodproofed to the minimum flood protection elevation.



FLOODPLAIN ORDINANCE:

FONEARECUEATIONS Regulating SFHA Zone X to Zone A Standards

Ventnor, NJ OrdinanceSec. 12617

(3) Require within any X Zone on the municipality’s FIRM that all new .
construction and substantial improvement of any residential structure shall Ve ntnor, NJ now regu lates structures located in
have the lowest floor, including basement, elevated at or above the base flood
elevation from the best available data, plus three feet. The base flood elevation X Zones to be regu lated as
shall be determined in accordance with §126-14B. A zone standards, plusf8

B. Nonresidential construction. In an area of special flood hazard, all new construction

and substantial improvement of any commercial, industrial or other nonresidential

structure located in an A or AE Zone or X Zone shall either have the lowest floor,

including basement, together with the attendant utilities and sanitary facilities as

well as all electrical, heating, ventilating, air-conditioning and other service

equipment:

(1) Elevated to or above the base flood elevation (published FIS/FIRM), the best
available flood hazard data elevation, or as required by ASCE/SEI 24-14,

Table 2-1, whichever is more restrictive, plus three feet; and

(2) Require within any AO Zone on the municipality's effective FIRM that all new
construction and substantial improvement of any commercial, industrial or
other nonresidential structure shall have the lowest floor, including basement,
elevated above the highest adjacent grade three feet above the depth number
specified in feet or at or above the best available flood hazard data elevation
plus two feet, whichever is more restrictive, and require adequate drainage
paths around structures on slopes to guide floodwaters around and away from
proposed structures; or

(3) Be floodproofed so that below the base flood level plus three feet, the best
available flood hazard data elevation plus three feet, or as required by
ASCE/SEI 24-14, Table 6-1 (whichever is more restrictive), or pursuant to
§126-14B for structures in the X Zone, the structure is watertight with walls
substantially impermeable to the passage of water;







Types of Enclosures Below Base Flood Elevation

Crawlspaces Fultheight enclosures and garages Parking, storage, building access

A Residental buildingsare required to elevate finished first floors and wet floodproof these below enclosures.
A Commercial building$ave the option to wet floodproof, dry floodproof, or do a combination.

A Mixed-use buildingshave the option to wet floodproof or dry floodproof the lower commercial space floor (residentia
occupants above must have clear egress exit route; typically, wet floodproofed).
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FEMA THL.: Terms (Page 3)

NFIP TERMS USED IN THIS TECHNICAL BULLETIN

Basement: Area of a building that has its floor subgrade (below ground level) on all sides. NFIP
regulations do not allow basements to extend below the base flood elevation (BFE) except in
dry-floodproofed, non-residential buildings.

Enclosed area (enclosure): An area below an elevated building that is enclosed by walls on all sides.

Lowest floor: Lowest floor of the lowest enclosed area of a building, including basement. An
unfinished or flood-resistant enclosure that is used solely for parking of vehicles, building access,
or storage is not the lowest floor, provided the enclosure is built in compliance with applicable
requirements.

Net open area: Permanently open area of a non-engineered flood opening.

Special Flood Hazard Area (SFHA): Area subject fo flooding by the base flood (1-percent-annual-
chance flood) and shown on Flood Insurance Rate Maps (FIBMs) as Zone A or Zone V.

Zone A: Flood zones shown on FIRMs as Zone A, AE, A1-30, AH, AD, A99, and AR.
Zone V: Flood zones shown on FIRMs as Zone V, VE, V1-30, and VO.




FEMA THL: BelowGrade Crawlspaces (Pages132)

7.2 Solid Perimeter Foundation Walls (Below-Grade Crawlspaces)

The NFIP regulations do not allow buildings in
SFHAs to have basements (areas below grade on
all sides) except for engineered, non-residential
buildings in Zone A that are designed and
certified to be dry floodproofed. Therefore,
crawlspaces that are below grade on all sides
are not allowed because they are basements. An
exception is available only in SFHAs with shallow
flooding and then only if specific requirements
and limitations are met. For more information,

LIMITATIONS ON
BELOW-GRADE CRAWLSPACES

Before authorizing below-grade crawlspaces,
communities are required to adopt specific
provisions in their ordinances to be consistent
with the limitations specified in NFIP Technical
Bulletin 11. Communities should consult NFIP
State Coordinators or FEMA Regional Offices for
the appropriate language.

see NFIP Technical Bulletin 11, Crawispace Construction for Buildings Located in Special Flood Hazard Areas:

National Flood Insurance Program Intertm Guidance.

According to Technical Bulletin 11, below-grade
crawlspaces may be allowed if the foundation wall
height is less than 4 feet from the bottom of the
floor joist/truss to the top of the footing or interior
grade/floor (whichever is higher). The top of the
footing or interior grade/floor must be no more than
2 feet below grade (see Figure 5). Flood openings
are required in the foundation walls surrounding
below-grade crawlspaces and, as noted in Section 7.1,
ventilation may be required. Because below-grade
crawlspaces may contribute to increased humidity
and mold growth, Technical Bulletin 11 requires that
below-grade crawlspaces have adequate drainage
systems to minimize moisture damage.

Although crawlspaces that meet the limitations in
Technical Bulletin 11 are not considered basements
for floodplain management purposes, they are
considered basements for NFIP flood insurance
purposes, and premiums will be higher if the grade
inside a crawlspace is below the exterior grade on
all sides.

Jolst/truss

A
Flood
opening ——=| | acoot
e maimm
< Interior
- 2foot grade/
Exterior grade i floor

Figure 5: Limitations on below-grade crawlspaces in
shallow flood hazard areas (see NFIP Technical Bulletin 11
for more information)




Flood Vent Basics

It relieves (rather than resisfshydrostatic pressure on foundation walls during a flood event.

The flood vent must allow for theutomatic entry and exit of flood watergi.e., free inflow and outflow in both
directions) to equalize the hydrostatic flood loastghout human intervention.

Passivelyequalizes hydrostatic loads on enclosure walls below the BFE.

Must allowbi-directional reliefof the flood waters regardless of the direction of flow.

A. Inadequate B. Adequate

Floor of

Home
] Interior
1 Flood
4 Level

S

Opening

Opening
PSS TRSTRS |
Ground :

Foundation —
Wall K

Foundation —
Wall




Floodplain Impact Consideration

Floodplain After Filling A
Mo == , sl Both Houses Previously
Factories Now .. e = Unaffected by Floods
Liable to Flood Now Liable to Flood A
Increase S A

in Flood
Level

Floodplain Before Filling

If large areas of the floodplain are filled, then there will be
an increase in the land area needed to store flood waters.
This means your home or business may be impacted.

Increased flood depths,
velocities, and flows

Growing the floodplain
ASFPM: No Adverse Impact

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

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




FLOODPLAIN ORDINANCE:
BAN ON FILL

Ban on Fill

I AGe 2F 1 KI NIorSENI2R/S £ | /28y SaENIEDG A 2 Y

CHARLESTON,$.Chy ! NAf HHZ HAnHoOoX [/ KIFENISaidz2y [/ AGe [ 2dayf-DNIE RIB | FA 2|

The commonsense ordinance, an important recommendation of the Dutch Dialogues Charleston, will stopggkadte construction,
£ a2 1y 2ahdd deAdf RTFE Ayiddyfloodiah where houses have a greater chance of flooding each year, prevbeting

worsening flooding created by the practice.



Davenport, IA | COMMUNITY CENTER

Credit Island Lodge

(42) #1546620 Insulated Flood Vents
(42) Flood Vent Sealing Kits

PRODUCTS
8,300 sq. ft.
FLOOD COVERAGE TOTAL | 2FEN

i
i
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| ot ] |
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FLOODPLAIN ORDINANCE:
FLOOD VENT INSPECTIONS

Communities Adopting Flood Riespections into Ordinance

Cape May, NJ Ordinangé®age 13
§ 199-6.

A. The purpose of this section is to require an inspection of buildings, structures, or
units prior to the transfer of title to determine compliance with City Code Section
258-17E (Flood Damage Prevention), but only with respect to the minimum
number of flood vents.

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.



FEMA THL: NonConversion Agreements (Page 10)

NON-CONVERSION AGREEMENTS

When some communities issue permits for
buildings with enclosed areas below the BFE,
permittees are required to execute Non-
Conversion Agreements. These agreements
document the permittees’ understanding that
the allowed use of enclosures is limited, that
conversion to other uses is not allowed, and that
modifying enclosed areas may render a building
non-compliant with minimum requirements and
result in higher NFIP flood insurance rates.



FLOODPLAIN ORDINANCE:-SONVERSION

FIRM (8ase Flood Elevation] at the st s feet above ML and desgrateds___flood zone. Map Panel Number s
ABFE at the site is__feet above MsL food DFIRM at the ste feet
above MSL.

Authartzed by Date:

FEMA/NFIP NONCONVERSION AGREEMI
FOR CERTAIN STRUCTURES IN THE FLooDM.AIN

Application will be made for a Permit from Terrebonne Parish, Louisiana to constructielevate

Property Owner
Site Address
Deed dated,

Recorded Taxmap, block_, and parcel

a Permit for the Property Owner agrees to abido
by ‘all applicable reguiations including the following:

1 n parking . oraccess o he
2. That alwals,celings,and foors below he
3. That lectical heating. ventiation, plumbing, and

proposed
wahin the componeas dsing conditons o fooding
4 , stste and
zones, % y : the local, state and
forsuch work.
5 Thatany
and Chapter 5, Secton 10 o he Terrebome Parish Gode of Ordnances
6. That i
7 sructre
o continued complance.
Signature of Property Owner Witness Date
Ata minimum, the following has been recorded on the deed to the above property: This structure has recenved
pomisson i b consuced i he Specil Food Hazard Awa cnly under e folowig condtons: The owet fox
shal not be . This , maintained,
Fesioved ko resoian o e ncpety e Uy o of the Terrebon
Government at the written request of awner.
Signaturs, Recorder of Deeds Date

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

Nonconversion Agreement

Uity of Miami

BUILDING DEPARTMENT

Floodprane Enclosures Below the Design Flood Elevation  aew 128 2014

This made this __ day of

20___ by,

("Gwner’

WITNESSETH:

within the.

WHEREAS,

i, County of Miami-Dade,

designated in the Tax Records as

WHEREAS, the Owner has applied for a permit to {circle one] build / improve a strueture on this progerty that has
of

a floodprane enclosed ares below the lowest floor (A-Zon

the lowest fizor {V-Zanes) cansirucied in accordance with the requiremens of the Floodplain Management

Ordinance of the ity of Miami and undes Permit Number

WHEREAS, the Owner RATION and certifies and ing covenants,
eonditions and restrictions are placed on the subject property a5 a condition of granting the Permit, and affects
rights and obligations of the Owner and shall be binding on the Ownes, his heirs, persanal representatives,

successars, future owners, and assign.

UPON THE TERMS AND SUBIECT T0 THE CONDITIONS, a3 follows:

TestNGVD  NAVD [circle anel.

T Mikopery, l‘heﬂvwdlmn and the Base Fiood Eievalion s
shall be

3. AN interor w

e, Mechankal, st and heniig evces sha o be

i load resistant
installed below the Lowest Floue/Dedign Flood

Elevaion, (K0 & ol el o eduiraments,(afar 1o iy of M loadplain Managermsct

Tha walls of

o0 cpeni

plans,
The jurtdiction issieg the Perenit and enforcing the Grsance may take any appropriate logal action 18 correst any.
significantly

vislation, Any alterations or changes fram these condlitions alsa may render the struciure ninsurabie or

Increase the cost af flood Insurance.

The! below Fleod
sioeage, and bulding access. Any other use shall be conskdered 2 violation of the Gty of Miar’s Floodgbin Management
Ordinance.

Potice 10 the Owner and no more frequently thin wice
SAm-aNOU inSpecion SROVErS 3 VOLMION of the Parmit,

8 Other conditions:

y sppciied representative of the City is suthorized 10 enter the property for the purpose of InPecting the exterior
‘and intersar of the endosed ares to verify compliance with this Declaration. Such inspections wil be conducted upan due.
each year. More frequent inspections may be conducted ¥ the

] {sigred)

ity of Miami Bulding Offcal o decignee (name & tile) Owaer

Date: 0 Oate:

STATE OF FLORIDA STATE OF FLORIDA
‘COUNTY OF MUAMI-DADE COUNTY OF MIAMIDAGE

The foregaing iestrumens was acknowlodged bofare me
i dayof. )

by

(e LT E—————ry

Frineed Mame.

The faregoing mstrument was. acknewledged before me
this dayof

by

w__

(NOTARY SEAL)  Syatureof otary Pe—stame o L

Printed Name.

e of derifcation produced

Miami, FL

Enclosure NorConversion Agreement Examples

NONCONVERSION AGREEMENT
FOR CERTAIN STRUCTURES IN THE FLOODPLAIN

WHEREAS, PermitiControl # has been issued o comstruct, improve, o repair the peoperty
at faddress] (municipality]
County of Manmeouth, New Jersey located ot Block Lot 55 recarded in the Office of the Manmeuth County
Clerk in Deed Book. Page s AND

WHEREAS, the permied uding s th st e

 the building meets current building code.

ordinance requirements; AND

WHEREAS, s conditionof w agree buikling a1 & later date s0
a5 to violate i

NOW, THEREFORE, i sabd proge iog:

L lowest
buikding and will never be- used for human

solely for parking of vehicles, limited storage, o access to the
ordinance in effcet at the time of conversion.

2 Thatall interior walls, ceilings, and floy exign flood ion plus 1 foot] shall e
unfinished of canstructed of flaed.resistant materials.

3 electrical, ot [design flood
elevationbase flood elevarion plus__foot].

4. Thal the openings in the walls arca below the abstructed, or otherwise

pesing ' exit o floodwaler.

5. y variat ‘beyond what i folati i Section __of

Ordinance

6. That this Agreement shll be recorded with the dood to the abave property so that subscquent owners are made aware of these

restrictions.
Segaature of Property Cuwner Signature of Property Grner
TypelPrinied Nase: Typed Prisied Name.

Dute: Due:

STATE OF NEW IERSEY, COUNTY OF
befors s, the subscribes, personally appearcd

Dathis____dayof .
‘wha, | am sarificd, are the persons named in

ignod, seaicd
Sigane Oicial

Type Prinied Name, Date:

STATE OF NEW JEKSEY, COUNTY O

On dayat

who, | am salisfied, Sealed

‘A Notary Public of New Jervey

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
0%20Inspection.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.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

FLOODPLAIN ORDINANCE:-SONVERSION

Non-Conversion Agreements & Flood Ventilation Compliance Checks

The Property Owner acknowledges and agrees to the following:

1. That s/he is a new owner of the above property,

2. That the enclosed area, if permitted, shall be used solely for parking of vehicles, limited storage,
or access to the building and will never be used for human habitation without first becoming fully
complaint with the Floodplain Management Ordinance in effect at the time of conversion,

3. That all interior walls, ceilings, and floors below the Flood Protection Elevation shall be
unfinished or constructed of flood resistant materials,

4. That mechanical, electrical, or plumbing devices shall not be installed below the Flood Protection

Elevation,

—> 5. [At the time of inspection this property required square inches of venting.
Requiring vents and crawl space access door(s) used to meet the flood
venting requirements of the City of Sea Isle City,]

6. That this Non-conversion Agreement becomes part of Permit Number and
grants the City of Sea Isle City the ability to inspect and enforce the provisions of this Agreement
at any time.

Sea Isle City, NJ implements Noanversion Agreements and Flood Ventilation Compliance Checks to ensure that
inhabitable spaces do not get converted to habitable, finished spaces in the future.



Types of Flood Openings

Non-Engineered Openings Engineered Openings

Flood openings without moving parts are non-engineered openings, while those with moving parts
should be certified as engineered openings (see Section 9.3). Non-engineered openings are used to
provide 1 square inch of net open area for each square foot of enclosed area. The size of an enclosed
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Non-Engineered Openings

Gb2i R Sfidod @péringst

Come equipped with obstructions to flow as there is a minimum screen requirement per code.
Should providd sqg. in. of NET open area for every 1 sq. ft. of enclosed area

A 16in. x 8in. hole with air vent device inserted does NOT provide 128 sq. in. of open area.
You musiccount for obstructions to flow Deducts from the coverage area calculation.

Liability rests with design professional, contractor, surveyor, construction official specifying and
Ffft26Ay3a | LINPRdzOG F2NJ AGQ&a dzyAyiSyRSH




Engineered Flood Vent vs. Ndfngineered

< 16 inches >
| ,
reary
8
inches
l LIC
.

7

FEMA TH (Page 34) shows the calculation used to

determine the coverage area for engineered openings.

16.7 inches

Na

6.5
inches

ul
il

Uy

—>| |-<—0.5 inch

FEMA TR (Page 29)

L ST

\ Closure device disabled

in the open position

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

It has200 sq. ft. of rated
flood protection.

Example of a No&ngineered Opening:

It has42 sqg. in. net open area
if permanently disabledn the open position.




Section 9.3.1 ASCE COVERAGE FORMULA
Page 3334

The calculated minimum net area of engineered openings may be called the
GO0O2OSNI 3Sé€ 2N NI GSRE | NSI o

A The design and performance criteria for engineered openings are in ASCE 24, Section 2.7.2.2. Section C2.7.2.2 0
the ASCE 24 commentary provides additional information on engineered opemddkse best means to test
expected performance.

@ A 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 opéhiagslculated

YAYAYdzyY ySG FNBIF 2F SyaaAySSNBR 2LISyAy3a YILé 6S OFff

A, =0.033[1/| R A,
Where: A, = total net area of openings required (in2)
0.033 = coefficient corresponding to a factor of safety of 5.0 (in? « hr/ft3)
¢ = opening coefficient (non-dimensional; see ASCE 24, Table 2-2)
R = worst case rate of rise and fall (ft/hr)

A, = total enclosed area (ft2)

Figure 25: Equation used to determined total net area of engineered openings (ASCE 24-14; used
with permission)

E—— T



Table 2-2 Flood Opening Coefficlent of Discharge®

Opening Shape and Condition '
All shapes, partially obstructed during design flood® 0.20
Circular, unobstructed during design flood 0.60

Rectangular, long axis horizontal, short axis vertical, unobstructed — 0.40°
during design flood

Square, uncbstructed during design flood 0.35

Rectangular, short axis horizontal, long axis vertical, unobstructed 0.25
during design flood

Other shapes, unobstructed during design flood 0.30

“Different coefficients of discharge shall be permitted: (1) where a designer
has performed detailed, opening-specific calculations, a coefficient of dis-
charge up to 10% different than given in Table 2-2 shall be permitted; or (2)
where laboratory testing or numerical modeling of flow through the opening
has been conducted, the resulting coefficient of discharge shall be permitted.
In no case shall a coefficient of discharge =0.60 be permitted.

*Openings shall be classified as partially obstructed if louvers, blades,
screens, grilles, faceplates, or other covers or devices are present during the
design flood.

“When the horizontal dimension is twice or more the vertical dimension, use
0.4; as the dimensions approach a square, interpolate from 0.4 to 0.35.
“When the horizontal dimension is half or less the vertical dimension, use
0.25; as the dimensions approach a square, interpolate from 0.25 to (.35,



FEMA THL: Elevation Certificate Documentation of Engineered Openings (Paget39

9.3.5 NFIP Elevation Certificate and Documentation of Engineered Openings
for Flood Insurance

When engineered openings are used, the NFIP Elevation Certificate must be completed carefully. The 8. For a build - ' .

. b A . - b d with “Yes” (. ASd d A9 in Fi 26) . For a building with a crawlspace or enclosure(s):
questlun. Engineered .ﬂood openings? must be answered wi es” (see AB.d an d in Figure 26). 2) Square footage of crawlspace or enclosure(s) 1 675
The engineered opening documentation must be attached to the NFIP Elevation Certificate. Insurers
and insurance agents must ask property owners to provide the documentation as part of applications for

sq ft

b) Number of permanent flood openings in josure(s) within 1.0 foot above adjacent grade q

. P N . . c) Total net area of flood openings in A8,b sq in
NFIP flood insurance policies. The following are acceptable forms of documentation: o e oo e ® Insert coverage/rated area times number
ngineered flood openings? Yes No ) ; o

* For engineered openings with ICC-ES Evaluation of engineering openings in A8.b and A9.b.
Reports or equivalent reports from other product NFIP ELEVATION CERTIFICATES A9. For a building with an attached garage: Add qomments to identify engmeerm_g
certification organizations, a copy of the report AND NON-ENGINEERED OPENINGS a) Square footage of attached garage 350 sq ft ggzg‘::g;igeuaf;g:;grfow of Evaluation
that identifies the manufacturer’s model number When non-engineered openings are b) Number of permanent flood openings in the ithin 1.
and specAlﬁes the numl:fcr of such openings that used, the total net open area of the ) Total et area of o0 openings In A9 4_00 o
are required for a specified square footage of openings that are within 1.0 foot above
enclosed area the higher of the exterior or interior ¢) Engineered flood openings? [ Yes  [JNo

grade or floor should be determined by

. llation i ific buildi ‘ficati measurement (see examples in
installation in a specific building, a certification Section 9.2) or by using the Comments (including type of equipment and location, per C2(e), if applicable)

that is signed and sealed by a registered design
professional who is licensed in the state where the

bulding islocated, and that addresses the statements A8 and A9 — Engineered openings manufactured by
escribed in Section 9.3.
ompany, Inc., model number XX-
To complete the NFIP Elevation Certificate with information required for proper rating of NFIP flood Xxx C P y) ’ xx xxx)

insurance policies for buildings with engineered openings, Item A8.c, “Total net area of flood openings in ICC-ES REPOVt No. XXXX (ﬂttacff\ed)- Rated

A8.b,” must be filled in with the total coverage or rated area of engineered openings. The total coverage 200 Sq n pZV‘ unit.
or rated area is the number of engineered openings identified in Item A8.b multiplied by the “coverage”
area, “rated” area, or “enclosed area coverage” identified in the ICC-ES Evaluation Report, equivalent
report, or individual certifications. When engineered openings are used in attached garages, Item A9.c
must be completed in the same manner. The coverage or rated area usually is given in square feet of
enclosed area for which an engineered opening can provide automatic inflow and outflow of floodwater,
which is, in effect, equivalent to the performance that would be provided by that number of square inches
of non-engineered openings.

For engineered openings individually certified for

manufacturer’s specifications.

FEMA Form 086-0-33 (7/15) Replaces all previous editions. Form Page 1 of 6

Also, in Section D, “Check here if attachments” must be selected, and a copy of the certification
report must be attached to the NFIP Elevation Certificate (see Figure 26). Notes must be added in the - - - - - -
Section D comment section to identify the manufacturer and the manufacturer’s model number of the Figure 26: Completing the NFIP Elevation Certificate when engineered openings are used

engineered opening.

L ST




AT.
AB.

A9.

New FEMA Elevation Certificate (released July 7, 2023)

Building Diagram Number: v

For a building with a crawlspace or enclosure(s):

a) Square footage of crawlspace or enclosure(s): sq. ft.

b) Is there at least one permanent flood opening on two different sides of each enclosed area? [ ] Yes [ |No [ ] N/A

c) Enter number of permanent flood openings in th ithi ove adjacent grade:
Non-engineered flood openings: Engineered flood openings:

d) Total net open area of non-engineered flood openings in A8.c: sqg. in.
[ e) Total rated area of engineered flood openings in A8.c (attach documentation — see Instructions): sq. ft. ]
f) Sum of A8.d and A8.e rated area (if applicable — see Instructions): sq. ft.

For a building with an attached garage:
a) Square footage of attached garage: sq. ft.
b) Is there at least one permanent flood opening on two different sides of the attached garage? [ Yes [ |No [ N/A

c) Enter number of permanent flood openings in the attached garage within 1.0 foot above adjacent grade:

Non-engineered flood openings: Engineered flood openings:
d) Total net open area of non-engineered flood openings in A9.c: sq. in.
e) Total rated area of engineered flood openings in A9.c (attach documentation — see Instructions): sq. ft.

f) Sum of A9.d and A9.e rated area (if applicable — see Instructions): sq. ft.




The Math on NorRENngineered Openings

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

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

A About 1 opening every 3 CMU block

If certain Engineered
Flood Vents are used:

1,200 sq. ft. / 200 =

6 total engineered flood
vents required




