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Purpose: To discuss requirements and recommendations for enclosures and breakaway walls  
below the Base Flood Elevation (BFE).
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Enclosures and Breakaway 
Walls

Key Issues
n Areas enclosed by solid walls be-

low the BFE (“enclosures”) are sub-
ject to strict regulation under the 
National Flood Insurance Program 
(NFIP). Note that some local jurisdic-
tions enforce stricter regulations for 
enclosures.

n Spaces below elevated buildings 
can be used only for building ac-
cess, parking, and storage.

n Enclosures in V Zone buildings must 
be breakaway (non-breakaway enclo-
sures are prohibited). Breakaway en-
closures in V Zones must be built 
with flood-resistant materials, meet 
specific design requirements, and 
be certified by a registered design 
professional.

n Enclosures (breakaway and non-
breakaway) in A Zone buildings 
must be built with flood-resistant materials and 
equipped with flood openings that allow water 
levels inside and outside to equalize. 

n Breakaway enclosure walls should be considered 
expendable, and the building owner could incur 
significant costs when the walls are replaced. 
Breakaway wall replacement is not covered un-
der flood insurance policies.

n For V Zones, breakaway wall enclosures below 
an elevated building will result in higher flood 
insurance premiums; however, surrounding be-
low-BFE space with insect screening, open lat-
tice, slats, or shutters (louvers) can result in 
much lower flood insurance premiums (Figure 
1) and will likely reduce damage during less-
than-base-flood events. It is also recommend-
ed that breakaway walls be designed to break 
into smaller sections so that they’re less likely 
to damage the foundation or the upper portions 
of buildings.

Figure 1.  Wood louvers installed beneath an elevated house in a  
V Zone are a good alternative to solid breakaway walls.
 

WARNING

Designers, builders, and homeown-
ers should realize that: (1) enclosures 
and items within them are likely to 

be destroyed even during minor flood events; (2) 
enclosures, and most items within them, are not 
covered under flood insurance, which can result 
in significant costs to the building owner; and (3) 
even the presence of properly constructed break-
away wall enclosures will increase flood insurance 
premiums for the entire building (the premium 
rate will increase as the enclosed area increas-
es). Including enclosures in a building design can 
have significant cost implications.

The Hurricane Ike Mitigation Assessment Team 
(MAT) observed some breakaway walls in excess 
of 11 feet high. While FEMA promotes elevating 
homes above the BFE (i.e., adding freeboard), one 
of the unintended consequences appears to be 
the increasing size of flood-borne debris elements 
due to taller breakaway walls.
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Space Below the BFE — What Can It Be 
Used For?
NFIP regulations state that the area below an ele-
vated building can only be used for parking, building 
access, and storage. These areas must not be fin-
ished or used for recreational or habitable purposes. 
Only minimal electrical equipment is allowed and no 
mechanical or plumbing equipment is to be installed 
below the BFE. 

What is an Enclosure? 
An “enclosure” is formed when any space below the 
BFE is enclosed on all sides by walls or partitions. 
Enclosures can be divided into two types—break-
away and non-breakaway. 

n Breakaway enclosures are designed 
to fail under base flood conditions 
without jeopardizing the elevat-
ed building (Figure 2) – any below-
BFE enclosure in a V Zone must be 
breakaway. Breakaway enclosures 
are permitted in A Zones but must 
be equipped with flood openings. 

n Non-breakaway enclosures can be 
constructed in an A Zone. They may 
be used to provide structural sup-
port to the elevated building. All A 
Zone enclosures must be equipped 
with flood openings to allow the au-
tomatic entry and exit of floodwaters.  
It is recommended that they be 
used only in A Zone areas subject 
to shallow, slow-moving floodwa-
ters without breaking waves (i.e., 
do not use in  Coastal A Zones). 

Breakaway Walls 
Breakaway walls must be designed to 
break free under the larger of the follow-
ing Allowable Stress Design loads: 1) 
the design wind load, 2) the design seis-
mic load, or 3) 10 pounds per square 
foot (psf), acting perpendicular to the 
plane of the wall (see Figure 3 for an ex-
ample of a compliant breakaway wall). If 
the Allowable Stress Design loading ex-
ceeds 20 psf for the designed breakaway 
wall, the breakaway wall design must be 
certified. When certification is required, 
a registered engineer or architect must 
certify that the walls will collapse under 
a water load associated with the base 
flood and that the elevated portion of the building 
and its foundation will not be subject to collapse, 
displacement, or lateral movement under simultane-
ous wind and water loads. Breakaway walls must 
break away cleanly and must not damage the 

elevated building (Figure 4). Utilities should not 
be attached to, or pass through, breakaway walls. 
See FEMA (2008a) Technical Bulletin 9, Design and 
Construction Guidance for Breakaway Walls for more 
information.

Figure 3.  An example of an NFIP-compliant breakaway wall con-
structed of preservative treated or decay resistant lumber.

Figure 2.  Breakaway walls beneath this building failed 
as intended under the flood forces of Hurricane Ike.
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Obstruction Considerations
A V Zone building, elevated on an open foundation 
without an enclosure or other obstructions below the 
BFE, is said to be free of obstructions, and will re-
ceive a favorable flood insurance premium (see FEMA 
(2008b) Technical Bulletin 5-08, Free-of-Obstruction 
Requirements for more information).

The following building scenarios are also classi-
fied by the NFIP Flood Insurance Manual as free of 
obstructions:

n Below BFE space is surrounded by insect screen-
ing and/or by wooden or plastic lattice, slats, or 
shutters (louvers), if at least 40 percent of the 
lattice and louver area is open. Lattice can be no 
thicker than ¼ inch; slats or louvers can be no 
thicker than 1 inch.

n Below BFE space is surrounded by a combina-
tion of one solid breakaway wall (or garage door), 
and all other sides of the enclosure are either in-
sect screening, wooden or plastic lattice, slats, 
or louvers.

The following building scenarios are classified by the 
NFIP Flood Insurance Manual as with obstructions:

n Below BFE space is fully enclosed by solid break-
away walls.

n Below BFE space is enclosed by a combination 
of two or more solid breakaway walls, with the re-
maining sides of the enclosure comprised of ei-
ther insect screening, or wooden or plastic lat-
tice, slats, or louvers.

Flood Openings
Foundation walls and other enclosure walls of A Zone 
buildings (including Coastal A Zone buildings) must 
be equipped with openings that allow the automatic 
entry and exit of floodwaters (Figure 5).

A Zone opening requirements are as follows: 

n Flood openings must be provided in at least two 
of the walls forming the enclosure.

n The bottom of each opening is to be located 
no higher than 1 foot above the grade that is 
immediately under each opening. If the interior 
and exterior grades are different, the higher of 
the final interior grade and the finished exterior 
grade that is immediately under each opening 
is used to make the determination.

n Louvers, screens, or covers may be installed 
over flood openings as long as they do not inter-
fere with the operation of the openings during a 
flood.

n Flood openings may be sized according to either 
a prescriptive method (1 square inch of flood 
opening per square foot of enclosed area) or an 
engineering method (which must be certified by 
a registered engineer or architect).

Details concerning flood openings can be found in 
FEMA (2008c) Technical Bulletin 1-08, Openings in 
Foundation Walls and Walls of Enclosures. 

Other Considerations
Enclosures are strictly regulated because, if not con-
structed properly, they can transfer flood forces to 
the main structure (possibly leading to structural col-
lapse). There are other considerations as well.

n Owners may be tempted to convert enclosed ar-
eas below the BFE into habitable space, lead-
ing to life-safety concerns and uninsured losses. 
Buildings without enclosures below the lowest 
floor should be encouraged. If enclosures are 
constructed, contractors should not stub out 
utilities in enclosures (utility stub-outs make 
it easier for owners to finish and occupy the 
space).

Figure 4.  Building siding extended down and over the 
breakaway wall. Lack of a clean separation allowed 
damage to spread upward as the breakaway wall failed.

Figure 5.  Flood opening in a below-BFE enclosure wall.
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It is recommended to use insect screening, open 
wooden or plastic lattice, slats, or louvers in-
stead of solid breakaway walls beneath elevated 
residential buildings.

It is recommended that flood openings be con-
sidered for solid breakaway walls in V Zones, 
even though they are not required by the NFIP. 
The presence of flood openings may relieve flood 
forces against the solid breakaway walls, reduce 
damage to the walls, and reduce flood-borne 
debris.

n Siding used on the elevated portions of a build-
ing should not extend down over breakaway 
walls. Instead, a clean separation should be pro-
vided so that any siding installed on breakaway 
walls is structurally independent of siding else-
where on the building. Without such a separa-
tion, the failure of breakaway walls can result in 
damage to siding elsewhere on the building (see 
Figure 4). 

n Solid breakaway wall enclosures in V Zones will 
result in higher flood insurance premiums (es-
pecially where the enclosed area is 300 square 
feet or greater). Insect screening, lattice, slats, 
or louvers are recommended.

n If enclosures are constructed in Coastal A 
Zones, open foundations with breakaway enclo-
sures are recommended instead of foundation 
walls or crawlspaces. If solid breakaway walls 
are used, then they must be equipped with flood 
openings that allow floodwaters to enter and exit 
the enclosure. Use of breakaway enclosures in 
Coastal A Zones (or any A Zone) will not lead to 
higher flood insurance premiums.

	

n Garage doors installed in below-BFE enclosures 
of V Zone buildings—even reinforced and high-
wind-resistant doors—must meet the perfor-
mance requirement discussed in the Breakaway 
Walls section of this Fact Sheet. Specifically, the 
doors must be designed to break free under the 
larger of the following Allowable Stress Design 
loads: design wind load, the design seismic 
load, or 10 psf, acting perpendicular to the plane 
of the door. If the Allowable Stress Design load-
ing exceeds 20 psf for the designed door, the 
door must be designed and certified to collapse 
under base flood conditions. See the Breakaway 
Walls section for information about certification 
requirements.

There are two other enclosure scenarios that should 
be mentioned, both of which have construction and 
flood insurance consequences. Contractors and de-
signers should be cautious when an owner asks for 
either type of enclosure, and consultation with the 
community and a knowledgeable flood insurance 
agent is recommended.

n Below-BFE enclosures that do not extend all the 
way to the ground (sometimes called “hanging” 
enclosures or “elevated” enclosures, occurs 
when there is an enclosure floor system tied to 
the building foundation and above the ground – 
see Figure 6). In V Zones, the enclosure walls 
must be breakaway, and the enclosure floor sys-
tem must either break away or the building foun-
dation must be designed to accommodate flood 
loads transferred from the enclosure floor sys-
tem to the foundation. In V Zones, the enclosure 
walls must be breakaway, and the enclosure floor 
system must either break away or the building 
foundation must be designed to accommodate 
flood loads transferred from the enclosure floor 
system to the foundation.

n  In A Zones, the enclosure walls must have prop-
er flood vents, with the bottom no higher than 1 
foot above the enclosure floor. These types of 
enclosures were not contemplated when flood in-
surance premium rate tables were constructed, 
and can result in significantly higher flood insur-
ance premiums than had the enclosure walls ex-
tended to the ground. The NFIP is working to cor-
rect this rating issue; until then, owners will pay 
a substantial premium penalty for this type of 
construction.

Figure 6.  Example of an enclosure that does not ex-
tend to grade. This type of enclosure presents special 
construction and flood insurance issues. Contractors 
should proceed with caution when an owner requests 
such an enclosure.
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Figure 7.  Example of a two-story enclosure below the BFE. This type 
of enclosure presents special construction and flood insurance 
issues. Contractors should proceed with caution when an owner 
requests such an enclosure. 

n Two-story enclosures below ele-
vated buildings (see Figure 7). As 
some BFEs are established high-
er and higher above ground, some 
owners have constructed two-story 
solid wall enclosures below the ele-
vated building, with the upper enclo-
sure having a floor system approxi-
mately midway between the ground 
and the elevated building. These 
types of enclosures present unique 
problems. In A Zones both levels of 
the enclosure must have flood open-
ings in the walls unless there is 
some way to relieve water pressure 
through the floor system between 
the upper and lower enclosures; in V 
Zones, the enclosure walls (and pos-
sibly enclosure floor systems) must 
be breakaway; special ingress and 
egress code requirements may be 
a factor; these enclosures may re-
sult in substantially higher flood in-
surance premiums. 

 

Additional Resources
FEMA. 2008a. Design and Construction Requirements for Breakaway Walls. Technical Bulletin 9-08,  
(http://www.fema.gov/library/viewRecord.do?id=1722). 

FEMA. 2008b. Free-of-Obstruction Requirements. Technical Bulletin 5-08,  
(http://www.fema.gov/library/viewRecord.do?id=1718). 

FEMA. 2008c. Openings in Foundation Walls and Walls of Enclosures. Technical Bulletin 1-08,  
(http://www.fema.gov/library/viewRecord.do?id=1579).

FEMA. 2009. Hurricane Ike Recovery Advisory, Design  and Construction in Coastal A Zones,  
(http://www.fema.gov/library/viewRecord.do?id=1569).

  

http://www.fema.gov/library/viewRecord.do?id=1722
http://www.fema.gov/library/viewRecord.do?id=1718
http://www.fema.gov/library/viewRecord.do?id=1579
http://www.fema.gov/library/viewRecord.do?id=1569




Key Issues
n Any deck, accessory building, or 

other construction element that 
is structurally dependent on or 
attached to a building in V Zone 
is considered part of the build-
ing and must meet the NFIP reg-
ulatory requirements for con-
struction in V Zone (see NFIP 
Technical Bulletin 5-08 and Fact 
Sheet Nos. 1.2, 1.4, 1.5, 1.7, 
3.1, 8.1, 9.1). Attached con-
struction elements that do not 
meet these requirements are 
prohibited.

n If prohibited elements are at-
tached to a building that is oth-
erwise compliant with NFIP 
requirements, a higher flood in-
surance premium may be as-
sessed against the entire 
building.

n Swimming pools, accessory build-
ings, and other construction elements outside 
the perimeter (footprint) of, and not attached 
to, a coastal building may alter the characteris-
tics of flooding significantly or increase wave or 
debris impact forces affecting the building and 
nearby buildings. If such elements are to be con-
structed, a design professional should consider 
their potential effects on the building and nearby 
buildings.

n This Home Builder’s Guide to Coastal Construction 
strongly recommends that all decks, pools, ac-
cessory structures, and other construction ele-
ments in Zone A in coastal areas be designed 
and constructed to meet the NFIP V Zone re-
quirements.

n Post-storm investigations frequently reveal enve-
lope and structural damage (to elevated build-
ings) initiated by failure of a deck due to flood 

and/or wind forces. Decks should be given the 
same level of design and construction attention 
as the main building, and failure to do so could 
lead to severe building damage.

Decks
Requirements
n If a deck is structurally attached to a building in 

Zone V, the bottom of the lowest horizontal mem-
ber of the deck must be elevated to or above the 
elevation of the bottom of the building’s lowest 
horizontal member.

n A deck built below the Design Flood Elevation 
(DFE) must be structurally independent of the 
main building and must not cause an obstruction.

n If an at-grade, structurally independent deck is 
to be constructed, a design professional must 

Purpose: To summarize National Flood Insurance Program (NFIP) requirements and general guidelines 
for the construction and installation of decks, access stairs and elevators, swimming pools, and accessory 
buildings under or near coastal buildings.

Damage from Hurricane Opal in Florida. This deck was designed to meet 
State of Florida Coastal Construction Control Line (CCCL) requirements.  
The house predated the CCCL and did not meet the requirements.
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Decks, Pools, and Accessory 
Structures



evaluate the proposed deck to determine wheth-
er it will adversely affect the building and nearby 
buildings (e.g., by diverting flood flows or creat-
ing damaging debris).

Recommendations
n Decks should be built on the same type of foun-

dation as the primary building. Decks should be 
structurally independent of the primary structure 
and designed to resist the expected wind and 
water forces.

n Alternatively, decks can be cantilevered from the 
primary structure; this technique can minimize 
the need for additional foundation members.

n A “breakaway deck” design is discouraged be-
cause of the large debris that can result.

n A “breakaway deck” on the seaward side poses 
a damage hazard to the primary structure.

n Decks should be constructed of flood-resistant 
materials, and all fasteners should be made of 
corrosion-resistant materials.

Access Stairs and Elevators
Requirements
n Open stairs and elevators attached to or be-

neath an elevated building in V Zone are ex-
cluded from the NFIP breakaway wall re-
quirements (see NFIP Technical Bulletin 
5-08 and Fact Sheet No. 8.1), but must meet 
the NFIP requirement for the use of flood-resis-
tant materials (see NFIP Technical Bulletin 2-08 
and Fact Sheet No. 1.7). Large solid staircases 
that block flow under a building are a violation of 
NFIP free-of-obstruction requirements (see NFIP 
Technical Bulletin 5-08)

n Although they need not be designed to break 
away under flood forces, access stairs and ele-
vators are obstructions; therefore, the loads they 
may transfer to the main building must be con-
sidered by the design professional.

Recommendations
n Open stair handrails and risers should be used 

because they allow wind and water to pass 
through rather than act as a barrier to flow.

n The bottom of the stair, like the foundation of the 
primary structure, should be designed and con-
structed to remain in place during a windstorm 
or a flood.

n Stairways not considered the primary means of 
egress can be constructed with hinged connec-
tions that allow them to be raised in the event of 
an impending storm or flood (check code require-
ments before employing this technique).

n Elevators should be installed in accordance with 
the guidance in NFIP Technical Bulletin 4-93 and 
the building code.

Swimming Pools
Requirements
n An at-grade or elevated pool adjacent to a coast-

al building is allowed only if the pool will not act 
as an obstruction that will result in damage to 
the building or nearby buildings.

n When a pool is constructed near a building in 
Zone V, the design professional must assure 
community officials that the pool will not increase 
the potential for damage to the foundation or 
elevated portion of the building or any nearby 

Large solid stairs such as these block flow under a 
building and are a violation of NFIP free-of-obstruction 
requirements. 

The rails on these stairs were enclosed with siding, 
presenting a greater obstacle to the flow of flood wa-
ter and contributing to the flood damage shown here.
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buildings. Pools can be designed to 
break up (“frangible pools”) during a 
flood event, thereby reducing the po-
tential for adverse impacts on near-
by buildings.

n Any pool constructed adjacent to a 
coastal building must be structurally 
independent of the building and its 
foundation.

n A swimming pool may be placed be-
neath a coastal building only if the 
top of the pool and the accompany-
ing pool deck or walkway are flush 
with the existing grade and only if the 
lower area (below the lowest floor) 
remains unenclosed. Under the NFIP, 
lower-area enclosures around pools 
constitute a recreational use and 
are not allowed, even if constructed 
to breakaway standards.

Recommendations
n Pools should be oriented with their 

narrowest dimension perpendicular 
to the direction of flood flow.

n Concrete decks or walkways around pools 
should be frangible (i.e., they will break apart un-
der flood forces).

n Molded fiberglass pools should be installed and 
elevated on a pile-supported structural frame.

n No aboveground pools should be constructed in 
V Zone unless they are above the DFE and have 
an open, wind- and flood-resistant foundation.

n Pool equipment should be located above the 
DFE whenever practical.

n Check with community officials before construct-
ing pools in Zone V.

Accessory Buildings
Requirements
n Unless properly elevated (to or above the DFE) 

on piles or columns, an accessory building in V 
Zone is likely to be destroyed during a coastal 
storm; therefore, these buildings must be lim-
ited to small, low-value structures (e.g., small 
wood or metal sheds) that are disposable. See 
NFIP Technical Bulletin 5-08.

n If a community wishes to allow unelevated ac-
cessory buildings, it must define “small” and 
“low cost.” NFIP Technical Bulletin 5-08 defines 
“small” as less than 100 square feet and “low 
cost” as less than $500. Unelevated accessory 

buildings must be unfinished inside, constructed 
with flood-resistant materials, and used only for 
storage.

n When an accessory building is placed in Zone V, 
the design professional must determine the ef-
fect that debris from the accessory building will 
have on nearby buildings. If the accessory build-
ing is large enough that its failure could create 
damaging debris or divert flood flows, it must be 
elevated above the DFE.

Recommendations
n Whenever practical, accessory buildings should 

not be constructed. Instead, the functions of an 
accessory building should be incorporated into 
the primary building.

n All accessory buildings should be located above 
the DFE whenever practical.

n All accessory buildings should be designed and 
constructed to resist the locally expected wind 
and water forces whenever practical.

n The roof, wall, and foundation connections in ac-
cessory buildings should meet the requirements 
for connections in primary buildings.

n Accessory buildings below the DFE should be an-
chored to resist being blown away by high winds 
or carried away by floodwaters.

Siting and design recommendations for swimming pools in coastal 
areas.
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n Accessory buildings (including 
their foundations) must not be 
attached to the primary build-
ing; otherwise, failure of the ac-
cessory building could damage 
the primary building.

n Orienting the narrowest dimen-
sion of an accessory building 
perpendicular to the expected 
flow of water will create less of 
an obstruction to flowing water 
or wave action, and may result 
in less damage.

Additional Resources
FEMA. NFIP Technical Bulletin 2-08, Flood Damage-Resistant Materials Requirements for Buildings Located in 
Special Flood Hazard Areas. (http://www.fema.gov/library/viewRecord.do?id=1580)

FEMA. NFIP Technical Bulletin 4-10, Elevator Installation for Buildings Located in Special Flood Hazard Areas. 
(http://www.fema.gov/library/viewRecord.do?id=1717)

FEMA. NFIP Technical Bulletin 5-08, Free-of-Obstruction Requirements for Buildings Located in Coastal High 
Hazard Areas. (http://www.fema.gov/library/viewRecord.do?id=1718)

Small accessory building anchored to resist wind forces.

Developed in association with the National Association of Home Builders Research Center
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Purpose: To identify the special 
considerations that must be made 
when installing utility equipment 
in a coastal home.

Key Issues: 
Hazards, requirements, and recom-
mendations – Special considerations 
must be made when installing util-
ity systems in coastal homes. 
Proper placement and connection 
of utilities and mechanical equip-
ment can significantly reduce the 
costs of damage caused by coastal 
storms and will enable homeowners 
to reoccupy their homes soon after 
electricity, sewer, and water are re-
stored to a neighborhood.

Coastal Hazards That Damage 
Utility Equipment
n Standing or moving floodwaters
n Impact from floating debris in floodwaters
n Erosion and scour from floodwaters
n High winds
n Windborne missiles

Common Utility Damage in Coastal Areas
Floodwaters cause corrosion and contamination, 
short-circuiting of electronic and electrical equip-
ment, and other physical damage.

Electrical – Floodwaters can corrode and short-circuit 
electrical system components, possibly leading to 
electrical shock. In velocity flow areas, electrical pan-
els can be torn from their attachments by the force of 
breaking waves or the impact of floating debris.

Water/Sewage – Water wells can be exposed by ero-
sion and scour caused by floodwaters with velocity 
flow. A sewage backup can occur even without the 
structure flooding.

Fuel – Floodwaters can float and rupture tanks, cor-
rode and short-circuit electronic components, and 
sever pipe connections. In extreme cases, damage 
to fuel systems can lead to fires.

Basic Protection Methods
The primary protection methods are elevation or 
component protection.

Elevation
Elevation refers to the location of a component and/or 
utility system above the Design Flood Elevation (DFE). 

Component Protection
Component protection refers to the implementation 
of design techniques that protect a component or 
group of components from flood damage when they 
are located below the DFE.

NFIP Utility Protection Requirements
The NFIP regulations [Section 60.3(a)(3)] state that:

All new construction and substantial improvements 
shall be constructed with electrical, heating, ven-
tilation, plumbing, and air conditioning equipment 
and other service facilities that are designed and/
or located so as to prevent water from entering or 
accumulating within the components during condi-
tions of flooding.

Electrical lines and box dislocated by hurricane forces.

Elevation of utilities and mechanical equipment 
is the preferred method of protection.
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Protecting Utilities

8.3: PROTECTING UTILITIES



Utility Protection Recommendations
Electrical
n Limit switches, wiring, and receptacles below 

the DFE to those items required for life safety. 
Substitute motion detectors above the DFE for 
below-DFE switches whenever possible. Use only 
ground-fault-protected electrical breakers below 
the DFE.

n Install service connections (e.g., electrical lines, 
panels, and meters; telephone junction boxes; 
cable junction boxes) above the DFE, on the land-
ward side of interior piles or other vertical sup-
port members.

n Use drip loops to minimize water entry at 
penetrations.

n Never attach electrical components to break-
away walls.

Water/Sewage
n Attach plumbing risers on the landward side of 

interior piles or other vertical support members.
n When possible, install plumbing runs inside 

joists for protection. 

n Never attach plumbing runs to breakaway walls.

HVAC
n Install HVAC components (e.g., condensers, 

air handlers, ductwork, electrical components) 
above the DFE.

n Mount outdoor units on the leeward side of the 
building.

n Secure the unit so that it cannot move, vibrate, 
or be blown off its support.

n Protect the unit from damage by windborne debris.

Recommended installation techniques for electrical and plumbing lines and other utility components. 
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Fuel
n Fuel tanks should be installed so as to prevent 

their loss or damage. This will require one of the 
following techniques: (1) elevation above the 
DFE and anchoring to prevent blowoff, (2) buri-
al and anchoring to prevent exposure and flota-
tion during erosion and flooding, (3) anchoring 
at ground level to prevent flotation during flood-
ing and loss during scour and erosion. The first 
method (elevation) is preferred.

n Any anchoring, strapping, or other attachments 
must be designed and installed to resist the ef-
fects of corrosion and decay.

Additional Resources
American Society of Civil Engineers. Flood Resistant 
Design and Construction (SEI/ASCE 24-05). 
(http://www.asce.org)

FEMA. Free-of-Obstruction Requirements. Technical Bulletin 5-08,  
(http://www.fema.gov/library/viewRecord.do?id=1718).

FEMA. Protecting Building Utilities From Flood Damage. FEMA 348. November 1999.  
(http://www.fema.gov/library/viewRecord.do?id=1750)

Elevated air conditioning compressors.
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