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HOME BUILDER’S GUIDE TO COASTAL CONSTRUCTION Technical Fact Sheet No. G.1

Introduction

FEMA has produced a series of 37 fact sheets that provide technical guidance and recommendations con-
cerning the construction of coastal residential buildings. The fact sheets present information aimed at
improving the performance of buildings subject to flood and wind forces in coastal environments. The fact
sheets make extensive use of photographs and drawings to illustrate National Flood Insurance Program
(NFIP) regulatory requirements, the proper siting of coastal buildings, and recommended design and

construction practices, including structural connec-
tions, the building envelope, utilities, and accessory
structures. In addition, many of the fact sheets in-
clude lists of additional resources that provide more
information about the topics discussed.

Available Fact Sheets

The following 37 fact sheets are also available on the
FEMA website (www.fema.gov) as Adobe® Portable
Document Format (PDF) files and as plain text (.txt) files.
You must have Adobe® Reader to view the PDF files.
The latest version of Adobe Reader is recommended.
Download the free Reader from www.adobe.com.

Category 1 — General

Coastal Building Successes Fact Sheet No. 11, Coastal

and Failures

Building Successes and Fail-
ures — Explains how coastal
construction requirements
differ from those for inland
construction, and discusses
the characteristics that make
for a successful coastal res-
idential  building. Includes
design and construction recommendations for
achieving building success.

P Fact Sheet No. 1.2, Summary of
o Recommmelduions Coastal Construction Require-

- 2 ments and Recommendations
for Flood Effects — Summa-
rizes recommendations for
exceeding NFIP regulatory
requirements for new con-
i v struction and for repairs,
remodeling, and additions.
Topics include building foundations, enclosures
below the Base Flood Elevation (BFE), use of
nonstructural fill, use of space below the BFE,
utilities, certification requirements, and repairs,
remodeling, and additions. Cross-references to
related fact sheets are provided.
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Note: The fact sheets have been divided into 10
different categories, which represent various build-
ing components or aspects of the construction
process. Fact sheets are numbered first by the
category and then followed by a number to rep-
resent the fact sheet within the category. Future
updates to the guide will include fact sheets us-
ing these categories and will allow the user to add
new fact sheets within the category without requir-
ing the entire guide to be reprinted. Revisions to
individual sheets will include a letter behind the
numbers to represent each successive update.

Fact Sheet No. 1.3, Using a Dig-
ital Flood Insurance Rate Map
(DFIRM) — Explains the pur-
pose of Flood Insurance Rate
Maps (FIRMs) and Digital
Flood Insurance Rate Maps
(DFIRMs); highlights features
that are important to coastal
builders, including flood zones
and flood elevations; and ex-
plains how to obtain FIRMs, DFIRMs, and Flood
Insurance Studies (FISs).

S——— Fact Sheet No. 1.4, Low-
e est Floor Elevation — Defines
“lowest floor,” discusses ben-
efits of exceeding the NFIP
. minimum building elevation
= requirements, identifies com-
AR P mon construction practices
e —— that are violations of NFIP
regulations, which result in
significantly higher flood insurance premiums;
and discusses the NFIP Elevation Certificate.
Also includes a copy of the certificate.
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Fact Sheet No. 1.5,V Zone De-
sign Certification — Explains
the certification requirements
for structural design and
methods of construction in V
Zones. Also includes a copy
of a sample certificate and
explains how to complete it.

Fact Sheet No. 1.6, Design-
ing for Flood Levels Above the
BFE — Recommends design
and construction practices
that reduce the likelihood of
flood damage in the event
that flood levels exceed the
BFE. It includes illustrations
of appropriate construction

practices and information on the insurance ben-
efits of building above the BFE.

Coastal Building Materials
T —

Non-Traditional Building
Materials and Systems

& Fa S

Panels, Insulating

Fact Sheet No. 1.7, Coastal
Building Materials — Provides
guidance and best practices
on the selection of building
materials used for coastal
construction. Flood, wind, cor-
rosion, and decay resistance
are discussed, including pro-
tection recommendations.

Fact Sheet No. 1.8, Non-Tradi-
tional Building Materials and
Systems — Provides guidance
on alternative building ma-
terials and techniques and
their application in coastal
environments. It includes dis-
cussions of Engineered Wood
Products, Structural Insulated
Concrete Forms, Prefabricat-

ed Shear Walls and Moment Frames, Sprayed

Closed-Cell Foam

Insulation, Advanced Wall

Framing, and Modular Houses.

Moisture Barrier S}\smm

Fact Sheet No. 1.9, Moisture
Barrier Systems — Describes
the moisture barrier system,
explains how typical wall mois-
ture barrier systems work, and
discusses common problems
associated with moisture bar-
rier systems.

How Do Siting and Design
Decisions Afiect the Owres’s Coss?
= -]

& Feaa

Category 2 — Planning

Fact Sheet No. 2.1, How Do
Siting and Design Decisions
Affect the Owner's Costs?—
Discusses effects of planning,
siting, and design decisions
on coastal home costs. Topics
include initial, operating, and
long-term costs; risk deter-
mination; and the effect on

costs of meeting and exceeding code and NFIP
design and construction requirements.

Selecting a Lot

and Silinﬁ the Buildinﬁ

Fact Sheet No. 2.2, Selecting
a Lot and Siting the Building-
Presents guidance concerning
lot selection and building sit-
ing considerations for coastal
residential buildings. Topics
include factors that constrain
siting decisions, coastal set-
back lines, common siting

problems, and suggestions for builders, design-

ers, and owners.

in Coastal Areas

Woed Pile-to-Beam
Connections

techniques.

Category 3 — Foundations

Fact Sheet No. 3.1,
Foundations in Coastal Areas—
Explains foundation design
criteria and describes foun-
dation types suitable for
coastal environments. Also
addresses foundations for
high-elevation coastal areas
(e.g., bluff areas).

Fact Sheet No. 3.2, Pile Design
and Installation— Presents ba-
sic information about pile
design and installation, in-
cluding pile types, sizes
and lengths, layout, installa-
tion methods, bracing, field
cutting, connections, and veri-
fying capacities.

Fact Sheet No. 3.3, Wood Pile-to-
Beam Connections - lllustrates
typical wood-pile-to-beam
connections; presents ba-
sic  construction guidance
for various connection meth-
ods, including connections
for misaligned piles; and illus-
trates pile bracing connection
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Reinforced Masonry Pler
Construction

Fact Sheet No. 3.4, Reinforced
Masonry Pier Construction—
Provides an alternative to
piles in V Zones and A Zones
in coastal areas where soil
properties preclude pile in-
stallation, but the need for
an “open foundation sys-
tem” still exists. Includes

recommendations for good masonry practices in
coastal environments.

Foundation Walls

& roaa

for crawlspaces.

Load Paths

Fact Sheet No. 3.5, Founda-
tion Walls— Discusses and
illustrates the use of foun-
dation walls in coastal
buildings. Topics include foot-
ing embedment, wall height,
materials and workmanship,
lateral support, flood openings
and ventilation requirements,
and interior grade elevations

Category 4 — Load Paths

Fact Sheet No. 4.1, Load
Paths— lllustrates the con-
cept of load paths and
highlights important connec-
tions in a typical wind uplift
load path.

Fact Sheet No. 4.2, Masonry
Details — Illustrates important
roof-to-wall and wall-to-foun-
dation connection details
for masonry construction in
coastal areas. Topics include
load paths, building materi-
als, and reinforcement.

Fact Sheet No. 4.3, Use of
Connectors and Brackets—
Illustrates important building
connections and the proper
use of connection hardware
throughout a building.

& man

Siding Installation in

'gh-“"ind E.rgimb

Window and Door
Installation

Category 5 — Wall Systems

Fact Sheet No. 5.1, House-
wrap— Explains the function
of housewrap, examines its
attributes, and addresses
common problems associat-
ed with its use. Topics include
housewrap vs. building paper
and housewrap installation.

Fact Sheet No. 5.2, Roof-to-Wall
and Deck-to-Wall Flashing—
Emphasizes the importance
of proper roof and deck flash-
ing, and presents typical and
enhanced flashing techniques
for coastal homes.

Fact Sheet No. 5.3, Sid-
ing Installation in High-Wind
Regions— Provides basic de-
sign and installation tips for
various types of siding for
high-wind regions, including
vinyl, wood, and fiber cement
and discusses sustainable
design issues.

Fact Sheet No. 5.4, Attachment
of Brick Veneer in High-Wind Re-
gions— Provides recommended
practices for installing brick
veneer that will enhance wind
resistance in high wind re-
gions. Examples of proper
installations and brick veneer
tie spacings are provided.

Category 6 - Openings

Fact Sheet No. 6.1, Window
and Door Installation— Pres-
ents flashing detail concepts
for window and door openings
that provide adequate resis-
tance to water intrusion in
coastal environments, do not
depend solely on sealants, are
integral with secondary weath-

er barriers (e.g., housewrap), and are adequately
attached to the wall. Topics include the Ameri-
can Society for Testing and Materials (ASTM)
Standard E 2112 and specific considerations
concerning pan flashings, Exterior Insulation Fin-
ishing Systems, frame anchoring, shutters, and

adino

weatherstripping.
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Fact Sheet No. 6.2, Protection
of Openings — Shutters and
Glazing— Presents informa-
tion about the selection and
installation of storm shutters
and impactresistant glazing
and other types of opening
protection in windborne de-
bris regions. Shutter types
addressed include temporary plywood panels;
temporary manufactured panels; permanent,
manual closing; and permanent, motor-driven.

Protection of Openings—

Shutters and Ia.!ini

&M o=

Category 7 - Roofing

Fact Sheet No. 7.1, Roof
Sheathing Installation— Pres-
ents information about proper
roof sheathing installation
and its importance in coastal
construction; also discuss-
es fastening methods that
will enhance the durability
of a building in a high-wind
area. Topics include sheathing types and layout
methods for gable-end and hip roofs, fastener se-
lection and spacing, the treatment of ridge vents
and ladder framing, and common sheathing at-
tachment mistakes.

Fact Sheet No. 7.2, Roof Un-
derlayment for Asphalt Shingle
Roofs— Presents recommend-
ed practices for the use
of  roofing  underlayment
as an enhanced second-
ary water barrier in coastal
environments. Optional instal-
lation methods are illustrated.

Fact Sheet No. 7.3, Asphalt
Shingle Roofing for High-Wind
Regions— Recommends prac-
tices for installing asphalt roof
shingles that will enhance the
wind resistance of roof cov-
erings in high-wind, coastal
regions. Issues include in-
stallation at hips, eaves, and
ridges; shingle characteristics; weathering and
durability; and wind resistance.

Fact Sheet No. 7.4, Tile Roofing
for High-Wind Areas— Pres-
ents design and construction
guidance for tile roofing attach-
ment methods. Topics include
uplift loads, uplift resistance,
special considerations con-
cerning tile attachment at

Roof Sheathing Insallation
e m—

Roof Underayment for

Azl‘uli shinilr Roofs

Tile Roofing for

HuEh Wind &um

hips and ridges, tile installation on critical and
essential buildings, and quality control.

Minimizing Water Intrusion
Through Roof Vents in

HiEL\ -Wind H.cglumv

®

Fact Sheet No. 7.5, Minimiz-
ing Water Intrusion through
Roof Vents in High-Wind Re-
gions— Describes practices
for minimizing water intrusion
through roof vent systems,
which can lead to interior
damage and mold growth in
high-wind regions. Topics in-

clude soffit vents, ridge vents, gable end vents,
off-ridge vents, gable rake vents, and turbines.

Metal Roof Systems in

High -Wind chlom

& man

Enclosures and Breakaway
‘Walls

& s

or increased flood

Decks, Pools, and Accessory
Structures

Fact Sheet No. 7.6, Metal Roof
Systems in High-Wind Re-
gions— Presents design and
installation guidance for met-
al roofing systems that will
enhance wind-resistance in
high-wind  regions. Discus-
sions on sustainable design
options are included.

Category 8 - Attachments

Fact Sheet No. 8.1, Enclosures
and Breakaway Walls— Dis-
cusses requirements and
recommendations for enclo-
sures and breakaway walls
for their use below the BFE. It
includes a diagram of a compli-
ant wall system and examples
of systems that have either re-
sulted in increased damages
insurance premiums.

Fact Sheet No. 8.2, Decks,
Pools, and Accessory Struc-
tures—= Summarizes  NFIP
requirements, general guide-
lines, and recommendations
concerning the construction
and installation of decks, ac-
cess stairs and elevators,
swimming pools, and acces-

sory buildings under or near coastal residential

buildings.

Promcrini Utilities

Fact Sheet No. 8.3, Protecting
Utilities— Identifies the spe-
cial considerations that must
be made when installing utility
equipment, such as fuel, sew-
age, and water/sewage lines
in a coastal home, and pres-
ents recommendations for
utility protection.
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Category 9 - Repairs Category G - Guide

Repairs, Remodeling, FaCt Sheet NO. 9-1, RepaIrS, Coastal Construction FaCt Sheet NO' G'1_ TeChn'Cal
poemiee™™ | Remodeling, Additions, and e Fact Sheet Guide

Retrofitting - Flood— Outlines
NFIP requirements for repairs,
remodeling, and additions,
and discusses opportunities
for retrofitting in coastal flood
e e hazard areas. Also presents
recommendations for exceed-
ing the minimum NFIP requirements. Definitions

of “substantial damage” and “substantial im- v mineane | Fact Sheet No. G.2, References
provement” are included. and Resources— Lists referenc-

es that provide information
relevant to topics covered by
the Home Builder’s Guide to
Coastal Construction technical
fact sheets.

g Rmodelng. Fact Sheet No. 9.2, Repalirs,
e Remodeling, Additions, and
Retrofitting - Wind— Outlines
requirements and makes
“best practice” recommenda-
tions for repairs, remodeling,
and additions, and discusses
opportunities for retrofitting
in coastal high wind areas.
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FEMA P-499 Home Builder’s Guide to Coastal Construction— 2005 to 2010 Crosswalk

2005 Edition Fact

Category Category Code | Sheet Sheet No.

Guide Technical Fact Sheet Guide

General 1 1 Coastal Building Success and Failures 1
General 1 2| andRecommendations or Flood Effeds 2
General 1 3 (UDSIi:Tgl\%Digital Flood Insurance Rate Map 3
General 1 4 Lowest Floor Elevation 4
General 1 5 V Zone Design Certification 5
General 1 6 Designing for Flood Levels Above the BFE New
General 1 7 Coastal Building Materials 8
General 1 8 Non-Traditional Building Materials and Systems New
General 1 9 Moisture Barrier Systems 9
Planning 2 1 (I-)If,)vv:/]gg SCJth%?nd Design Decisions Affect the 6
Planning 2 2 Selecting a Lot and Siting the Building 7
Foundations 3 1 Foundations in Coastal Areas 11
Foundations 3 2 Pile Design and Installation 12
Foundations 3 3 Wood Pile-to-Beam Connections 13
Foundations 3 4 Reinforced Masonry Pier Construction 14
Foundations 3 5 Foundation Walls 15
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2005 Edition Fact

Category Category Code | Sheet Sheet No.
Load Paths 4 1 Load Paths 10
Load Paths 4 2 Masonry Details 16
Load Paths 4 3 Use of Connectors and Brackets 17
Wall Systems 5 1 Housewrap 23
Wall Systems 5 2 Roof-to-Wall and Deck-to-Wall Flashing 24
Wall Systems 5 3 Siding Installation in High-Wind Regions 25
Wall Systems 5 4 Attachment of Brick Veneer in High-Wind Regions New
Openings 6 1 Window and Door Installation 22
Openings 6 2 Protection of Openings - Shutters and Glazing 26
Roofing 7 1 Roof Sheathing Installation 18
Roofing 7 2 Roof Underlayment for Asphalt Shingle Roofs 19
Roofing 7 3 Asphalt Shingle Roofing for High-Wind Regions 20
Roofing 7 4 Tile Roofing for High-Wind Areas 21
Roofing 7 5 '\H/l||3rl1m\ll\7|lr?g \l:/‘\;ag?ornlgtrusion through Roof Vents in New
Roofing 7 6 Metal Roof Systems in High-Wind Regions New
Attachments 8 1 Enclosures and Breakaway Walls 27
Attachments 8 2 Decks, Pools, and Accessory Structures 28
Attachments 8 3 Protecting Utilities 29
Repairs 9 1 Eﬁ)%z;irs, Remodeling, Additions and Retrofitting - 30
Repairs 9 2 \I?V?Egirs, Remodeling, Additions and Retrofitting - 30

m G 2 References and Resources 3il

NAHB

RESEARCH
CENTER

Developed in association with the National Association of Home Builders Research Center
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Coastal Building Successes
and Failures

HOME BUILDER’S GUIDE TO COASTAL CONSTRUCTION

Technical Fact Sheet No. 1.1

Purpose: To discuss how coastal construction requirements are different from those for inland
construction. To discuss the characteristics that make for a successful coastal building.

Is Coastal Construction That Different From
Inland Construction?

The short answer is yes, building in a coastal environ-
ment is different from building in an inland area:

Flood levels, velocities, and wave action in coast-
al areas tend to make coastal flooding more
damaging than inland flooding.

Coastal erosion can undermine buildings and de-
stroy land, roads, utilities, and infrastructure.

Wind speeds are typically higher in coastal areas
and require stronger engineered building connec-
tions and more closely spaced nailing of building
sheathing, siding, and roof shingles.

Wind-driven rain, corrosion, and decay are fre-
quent concerns in coastal areas.

In general, homes in coastal areas must be designed
and built to withstand higher loads and more extreme
conditions. Homes in coastal areas will require more
maintenance and upkeep. Because of their expo-
sure to higher loads and extreme conditions, homes
in coastal areas will cost more to design, construct,
maintain, repair, and insure.

Building Success

In order for a coastal building to be considered a
“success,” four things must occur:

The building must be designed to withstand
coastal forces and conditions.

The building must be constructed as designed.

The building must be sited so that erosion
does not undermine the building or render it
uninhabitable.

The building must be maintained/repaired.

5
Q

A well-built but poorly sited building can be under-
mined and will not be a success (see Figure 1).
Even if a building is set back or situated farther
from the coastline, it will not perform well (i.e., will
not be a success) if it is incapable of resisting high
winds and other hazards that occur at the site (see
Figure 2).

Figure 2. Well-sited building that still sustained damage.

1.1: COASTAL BUILDING SUCCESSES AND FAILURES
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GENERAL

Recommended Practice

What Should Owners and Home Builders Expect From a “Successful” Coastal Building?

In coastal areas, a building can be considered a success only if it is capable of resisting damage
from coastal hazards and coastal processes over a period of decades. This statement does not imply
that a coastal residential building will remain undamaged over its intended lifetime. It means that the
impacts of a design-level flood, storm, wind, or erosion event (or series of lesser events with combined
impacts equivalent to a design event) will be limited to the following:

The building foundation must remain intact and functional.

The envelope (walls, openings, roof, and lowest floor) must remain structurally sound and capable
of minimizing penetration by wind, rain, and debris.

The lowest floor elevation must be sufficient to prevent floodwaters from entering the elevated

building envelope during the design event.

The utility connections (e.g., electricity, water, sewer, natural gas) must remain intact or be re-

stored easily.

The building must be accessible and usable following a design-level event.

Any damage to enclosures below the Design Flood Elevation (DFE)* must not result in damage to
the foundation, the utility connections, or the elevated portion of the building.

Siting— Site buildings away from
eroding shorelines and high-haz-
ard areas.

Building Form— Flat or low-sloped
porch roofs, overhangs, and

gable ends are subject to in-

creased uplift
in high winds.
Buildings that
are both tall

and narrow are J

subject to over-

turning. Each of
these problems \
can be overcome
through the de-
sign process, but
each must receive
special attention. In
the design process, choose
moderate-sloped hip roofs (4/12 to
6/12) if possible.

Lowest Floor Elevation— Elevate above the DFE
the bottom of the lowest horizontal structur-
al member supporting the lowest floor. Add
“freeboard” to reduce damage and lower flood
insurance premiums.

Free of Obstructions— Use an open foundation.
Do not obstruct the area below the elevated
portion of the building. Avoid or minimize the
use of breakaway walls. Do not install utilities

or finish enclosed areas below the DFE (owners
tend to convert these areas to habitable uses,
which is prohibited under the National Flood
Insurance Program and will lead to additional
flood damage and economic loss).

Foundation— Make sure the foundation is deep
enough to resist the effects of scour and
erosion; strong enough to resist wave, cur-
rent, flood, and debris forces; and capable of

1.1: COASTAL BUILDING SUCCESSES AND FAILURES
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transferring wind and seismic forces on upper
stories to the ground.

Connections— Key connections include roof

@ sheathing, roof-to-wall, wall-to-wall, and walls-
to-foundation. Be sure these connections are
constructed according to the design. Bolts,
screws, and ring-shanked nails are common re-
quirements. Standard connection details and
nailing should be identified on the plans.

Exterior Walls— Use structural sheathing in high-

e wind areas for increased wall strength. Use
tighter nailing schedules for attaching sheath-
ing. Care should be taken not to over-drive
pneumatically driven nails. This can result in
loss of shear capacity in shearwalls.

Windows and Glass Doors— In high-wind areas,

Q use windows and doors capable of withstand-
ing increased wind pressures. In windborne
debris areas, use impact-resistant glazing or
shutters.

Flashing and Weather Barriers— Use stronger
9 connections and improved flashing for roofs,
walls, doors, and windows and other openings.
Properly installed secondary moisture barriers,
such as housewrap or building paper, can re-
duce water intrusion from wind-driven rain.

Roof- In high-wind areas, select appropriate roof
coverings and pay close attention to detailing.
Avoid roof tiles in hurricane-prone areas.

Porch Roofs and Roof Overhangs— Design and tie
down porch roofs and roof overhangs to resist
uplift forces.

Building Materials— Use flood-resistant materi-

@ als below the DFE. All exposed materials should
be moisture- and decay-resistant. Metals should
have enhanced corrosion protection.

© 6
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1.1: COASTAL BUILDING SUCCESSES AND FAILURES

Mechanical and Utilities— Electrical boxes, HVAC

@ equipment, and other equipment should be el-
evated to avoid flood damage and strategically
located to avoid wind damage. Utility lines and
runs should be installed to minimize potential
flood damage.

Quality Control- Construction inspections and

@ quality control are essential for building suc-
cess. Even “minor” construction errors and
defects can lead to major damage during high-
wind or flood events. Keep this in mind when
inspecting construction or assessing yearly
maintenance needs.

Recommended practice and guidance concerning the
topics listed above can be found in the documents
referenced in these fact sheets and in many trade
publications (e.g., The Journal of Light Construction,
http://www.jlconline.com).

Will the Likelihood of Success (Building
Performance) Be Improved by Exceeding
Minimum Requirements?

States and communities enforce regulatory require-
ments that determine where and how buildings may
be sited, designed, and constructed. There are of-
ten economic benefits to exceeding the enforced
requirements (see box). Designers and home build-
ers can help owners evaluate their options and make
informed decisions about whether to exceed these
requirements.

Benefits of Exceeding Minimum
Requirements

Reduced building damage during coast-
al storm events

Reduced building maintenance
Longer building lifetime

Reduced insurance premiums*
Increased reputation of builder

* Note: Flood insurance premiums can be reduced up to 60 percent
by exceeding minimum siting, design, and construction prac-
tices. See the V Zone Risk Factor Rating Form in FEMA's Flood
Insurance Manual (http://www.fema.gov/nfip/manual.shtm).

NAHB
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Summary of Coastal
Construction Requirements
and Recommendations

HOME BUILDER’S GUIDE TO COASTAL CONSTRUCTION Technical Fact Sheet No. 1.2

Purpose: To summarize recommendations for exceeding National Flood Insurance Program (NFIP)
regulatory requirements concerning coastal construction.

Key Issues

New construction* in coastal flood hazard areas (V Zone and A Zone) should be designed using the engi-
neering standards (ASCE 24 and ASCE 7) or the International Residential Code (IRC), as applicable. Best
practices must exceed the minimum NFIP requirements and must meet, or exceed, all community zoning
and building code requirements. Repairs, remodeling, and additions must always meet NFIP and building
code requirements for the part of the structure impacted. Should these costs exceed 50 percent of the
fair market value of the structure, the entire building must be brought to local floodplain management
and building code compliance.

Engineering standards ASCE 24-05 and ASCE 7-10 are more stringent in V Zones than in A Zones, to pro-
tect against the increased flood, wave, flood-borne debris, and erosion hazards typical of V Zones.

For added protection, it is strongly recommended that buildings in flood zones that are subject to break-
ing waves between 1.5 and 3 feet as well as erosion and scour be designed and constructed to V Zone
standards. These coastal areas, mapped as A Zones, may be subject to damaging waves and erosion
and are often referred to as “Coastal A Zones.” Buildings in these areas are typically constructed to the
minimum NFIP A Zone requirements and have at least a 1-percent-annual-chance of sustaining major
damage or being destroyed. This regulatory standard is known as the base flood.

Buildings constructed to minimum NFIP A Zone standards and subject solely to shallow flooding (i.e., not
subject to breaking waves greater than 1.5 feet or erosion) are still subject to flood damage and should
be built with a first floor elevation above the BFE (usually at least one foot or greater), which is referred
to as “freeboard.”

Following the recommendations in the following table will result in less damage to the building and may
reduce flood insurance premiums (see the V Zone Risk Factor Rating Form in FEMA's Flood Insurance
Manual (http://www.fema.gov/nfip/manual.shtm).

* For floodplain management purposes, new construction refers to structures for which construction be-
gan on or after the effective date of adoption of the community’s floodplain management ordinance.
Substantial improvements, repairs of substantially damaged buildings, and some enclosures must meet
the same floodplain management ordinance and building code requirements as new construction where
such ordinances and codes have been adopted by the community.

The following table summarizes NFIP regulatory requirements and recommendations for exceeding those
requirements for both (1) new construction and (2) repairs, remodeling, and additions.
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GENERAL

Coastal Construction Requirements and Recommendations

Coastal A Zone

Cozetal
A

A Zone

Additional Resources

[see Fact Sheet
No. 1.5]

or above, BFE.

Requirement: Top
of floor must be at or

Structural Fill Prohibited Requirement: Requirement: IBC: 1804.4, App. G 401.1,
Compaction where Compaction where App. G 401.2
NFIP 60.3(e)(6 used; protect against used; protect against .
(€)(6) scour and erosion. scour and erosion. IRC: R322.3.2
ASCE: ASCE 24 Sec. 2.4
Other: FEMA TB #5
Solid Foundation | Prohibited Requirement: Requirement: IBC: 1612.5.1
Walls [see Fact Flood vents must be Where used, the walls i
sh t[N 31 installed to equalize must allow floodwaters IRC: R322.2.3
eet Nos. 5.1, pressures (see Fact to pass between or ASCE: ASCE 24 Sec. 2.5,
3.5] Sheets Nos. 3.5 and through the walls using | ASCE 7 Sec. 5.4.4.2
8.1). flood openings (see 0
ther: FEMA TB #5, FEMA
NFIP 60.3(c)(3) Recommendation: Fact Sheets Nos. 3.5 550
- and 8.1).
An open foundation
system should be used.
Open Foundation | Recommendation: Recommendation: Recommendation: IBC: 1803.5.5
Fact Sheet | Site new construction Open foundations Open foundations are .
l[\lsees 130 Hne landward of the long- are recommended in recommended in A IRC: R322.3.3
0.3.1] term erosion setback Coastal A Zones. Zones. ASCE: ASCE 7 Sec.5.4.4.1,
and landward of the ASCE 24 Sec 4.5.5
NFIP 60.3(e)(5) area subject to erosion Other:
and 60.3(c)(5) during the 1% coastal er. FEMATB #5
flood event.
Requirement: All new
construction shall be
landward of the reach
of the mean high tide;
alteration of sand
dunes and mangrove
stands that increases
the potential of flood
damage is prohibited.
Lowest Floor Not Applicable Recommendation: Requirement: IBC: 1603.1.7, 1612.5
Elevation (not in Elevate the bottom of | Top of floor must be at :
VZ ( the lowest horizontal or above BFE. §§é2a1505'3'1'1' R322.2.1,
aV Zone) structural member at, "

ASCE: ASCE 24 Sec. 1.5.2,
ASCE 24 Sec. 2.5, ASCE 24
Ch.5, ASCE 24 Ch.7

[see Fact Sheet
No. 1.4]

NFIP 60.3(e)(4)

above, the BFE (see
Fact Sheet No. 1.5).

NFIP 60.3(c) above BFE. Other: FEMA TB #5
Bottom Lowest | Requirement: Recommendation: Recommendation: IBC: 1603.1.7, 1605.2.2,
Horizontal Bottom of the lowest Follow the V Zone The minimum 1605.3.1.2, 1612.4, 1612.5.2
S horizontal structural building elevation recommendation is IRC: R322.3.2

ructura member of the first requirement. to follow the Coastal : stk
Member floor must be at, or A Zone requirements. | ASCE: ASCE 24 Sec. 4.4,

Users should consider
following V Zone
recommendations for
the lowest horizontal
structural member
elevation to further
minimize the risk of
flood damage.

ASCE 24 Sec. 2.5, ASCE 24
Ch.5

Other: FEMA 55, FEMA TB
#8, FEMA TB #5
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Orientation
of Lowest
Horizontal
Structural
Member

Coastal Construction Requirements and Recommendations

V Zone

rys
\'4

Requirement:
Elevate the bottom of
the lowest horizontal
structural member at,
or above, BFE.

Coastal A Zone

Cozetal
A

Recommendation:

If the orientation of
the lowest horizontal
structural member

is parallel to the
expected direction of
waves, elevate the
bottom of the member
to or above BFE; If
the orientation of

the lowest horizontal
structural member is
perpendicular to the
expected direction of
waves, elevate the
bottom of the member
to BFE plus one foot.
Diagonal bracing

for decks, stairways,
balconies and other
attached structures
should also be elevated
at, or above, the BFE.

A Zone

Recommendation:
Follow the Coastal A
Zone recommendation.

Additional Resources

IBC: see ASCE 24

IRC: R322.3.2

ASCE: ASCE 24 Sec 4.4
Other: FEMA TB #5

Freeboard
[see Fact Sheet
Nos. 1.1,1.4]

Requirement:

No NFIP requirement,
but freeboard is
required by IRC and
ASCE.

Recommendation:
Freeboard is
recommended in
Coastal A Zones.

Note: Per ASCE 24-05
one foot of freeboard
required for Risk
Category Il structures.

Recommendation:
Freeboard is
recommended in A
Zones.

Note: One foot above
BFE is required per
IRC R322.2.1 ltem #2
for Coastal A Zones.

IBC: see ASCE 24
IRC: R322.2.1, R322.3.2
ASCE: ASCE 24 Sec. 2.3

Enclosures
Below the BFE
(notin aV Zone)

Not Applicable

Recommendation:

If an enclosure is
constructed, use
breakaway walls, open
lattice, or screening (as
required in V Zones).

Requirement:

If an area is fully
enclosed, the
