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Figure 5-9 
Damaged walls and 
cabinets, Peoria County, IL

Figure 5-10 
Basement damage at a 
grade school in Gurnee, 
IL, 1986

5.6.4   Utility System Damage

Utility system service equipment that is exposed to flooding is vul-
nerable to damage. Damage may result in total loss or may require 
substantial cleaning and restoration efforts. The degree of damage 
varies somewhat as a function of flooding characteristics. Certain 
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types of equipment and installation measures will help to mini-
mize damage and to reduce the costs of cleanup and restoration 
to service: 

❍ Displacement of equipment and appliances. Installation below 
the flood level exposes equipment and appliances to various 
flood forces, including drag due to flowing water and buoyancy. 
Gas-fired appliances are particularly dangerous:  flotation 
can separate the appliance from the gas source, resulting in 
building fires, and explosive situations. Displaced equipment 
may dislodge lines from fuel oil tanks, not only contributing 
to the threat of fires, but also causing water pollution and 
environmental damage. Firefighting efforts are compounded if 
access to the school is limited due to flooded roads.

❍ Corrosion. Corrosion related to inundation of equipment and 
appliances may not be apparent immediately, but can increase 
maintenance demand and shorten the useful life of some 
equipment and appliances. 

❍ Electrical systems and components. Electrical systems and 
components, and electrical controls of HVAC systems, are 
subject to damage simply by getting wet even for short 
durations. Unless specifically designed for wet locations, 
switches and other electrical components can short out due 
to deposits of sediment or otherwise not function even when 
allowed to dry before operation. Wiring and components that 
have been submerged may be functional, although generally 
it is more cost-effective to discard flooded outlets, switches, 
and other less expensive components than to attempt 
thorough cleaning.

❍ Ductwork damage. Ductwork is subject to two flood-related 
problems. Flood forces can displace ductwork and saturated 
insulation can overload support straps, causing failure.

❍ Mold and dust. Furnaces, air handlers, and ductwork 
that have been submerged must be thoroughly cleaned 
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and sanitized. Otherwise, damp conditions contribute to 
the growth of mold and the sediment can be circulated 
throughout the school, causing respiratory problems.

❍ Gas-fired systems. Water-borne sediment can impair safe 
functioning of jets and controls in gas-fired furnaces and 
water heaters, necessitating that they be professionally cleaned 
and inspected prior to restoration of service.

❍ Tanks (underground). Underground storage tanks are subjected 
to significant buoyant forces and can be displaced, especially 
when long-duration flooding occurs. Computations of stability 
should be based on the assumption that the tank is empty in 
order to maximize safety. Tank inlets, fill openings, and vents 
should be above the DFE or designed to prevent the inflow of 
floodwaters or outflow of tank contents during flood conditions.

❍ Tanks (aboveground). Aboveground storage tanks are subject 
to buoyant forces and displacement due to moving water. 
Standard strapping of propane tanks may be inadequate for 
the anticipated loads. Tank inlets, fill openings, and vents 
should be above the design flood elevation or designed to 
prevent the inflow of floodwaters or outflow of tank contents 
during flood conditions.

Damage to public utility service (potable water supply and waste-
water collection) can have consequential damage to schools:

❍ Water supply. Potable water supply systems may become 
contaminated if public water distribution lines or treatment 
facilities are damaged, or if wellheads are submerged.

❍ Sewer backup. Sewers back up during heavy rains due to 
infiltration and inflow of stormwater into the sewer lines and 
manholes, cross connections between storm and sanitary sewers, 
and/or flooded wastewater treatment plants. Sewer backup into 
a school poses a major health hazard. Even when the water has 
receded, exposed building components, finish materials, and 
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contents are severely contaminated and usually must be removed 
because adequate cleaning is difficult, if not impossible. 

5.6.5   Contents Damage

Schools may contain high value contents that can be damaged and 
unrecoverable when subjected to flooding. For the purpose of this 
discussion about the nature of flood-related contents damage, the 
term “contents” includes furniture, computers, laboratory equip-
ment and materials, records, and library materials. The following 
types of contents often are considered total losses: 

❍ Furniture. Depending on the nature of wood furniture, it may 
withstand short-duration inundation, requiring only cleanup. 
In long-duration flooding, porous woods become saturated 
and swollen, and joints may separate. Furniture with coverings 
or pads generally cannot be restored. Metal furniture is 
difficult to thoroughly dry and clean, is subject to corrosion, 
and typically is discarded.

❍ Computers. Flood damaged computers and peripheral 
equipment cannot be restored after inundation, although 
special recovery procedures may be able to recover 
information on hard drives.

❍ School records. When offices are located in flood-prone 
space, valuable school records may be lost. Although 
expensive, some recovery of computerized and paper records 
may be possible with special procedures.

❍ Library books and collections. It is generally not economical 
to recover library materials and special collections that are 
saturated by floodwaters. 

❍ Laboratory materials and equipment. Depending on the 
nature of laboratory materials, cleanup may require special 
procedures. Generally, equipment is difficult to restore to 
safe functioning.
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❍ Kitchen goods and equipment. Stainless steel equipment 
and surfaces generally have cleanable surfaces that 
can be disinfected and restored to service. Because of 
contamination, kitchen contents and perishables cannot be 
recovered. 

5.7   RISK REDUCTION: PROTECTING 
EXISTING SCHOOLS

Schools that already are located in flood hazard areas may be 
made more resistant to flood damage. School districts may take 

such action when flood hazards are iden-
tified and there is a desire to proactively 
undertake risk reduction measures. Interest 
may be prompted by a flood or by the re-
quirement to address flood resistance as part 
of proposed substantial improvements or 
additions. Table 5-2 offers some questions to 
help identify building characteristics that are 
important when considering risk reduction 
measures.

Work on existing school buildings and sites 
is subject to codes and regulations and the 
appropriate regulatory authority with juris-
diction should be consulted. With respect to 

reducing flood risks, work generally falls into the following cat-
egories described in Sections 5.7.1 though 5.7.8.

School districts should be aware of the 
importance of flood insurance for flood-
prone existing schools. If not insured for 
flood peril, the amount of flood insurance 
coverage that should have been in place 
will be deducted from any federal disaster 
assistance payment that would otherwise 
have been made available. A district 
may have to absorb up to $1 million in 
unreimbursed flood damage per building 
because the NFIP offers $500,000 in 
building coverage and $500,000 in 
contents coverage.
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Table 5-2: Characteristics of Existing School Buildings

Question Guidance

What is the construction type and the 
foundation type and what are their bearing 
capacities?

Dry floodproofing creates large unbalanced forces that can jeopardize walls and 
foundations that are not designed to resist the hydrostatic and hydrodynamic loads.

Is the building suitable for elevation-in-place 
or relocation to higher ground?

Elevating a building provides a higher degree of protection than dry floodproofing. 
Depending on the type and soundness of the foundation, even large buildings can be 
elevated or relocated.

Are any building spaces below-grade 
(basements)?

Below-grade spaces and their contents are most vulnerable. If flooding is allowed, 
rapid pump out can unbalance forces if the surrounding soil is saturated, leading to 
structural failure. If intended to be dry floodproofed, buoyant forces must be taken into 
consideration.

What types of openings penetrate the 
building envelope below the DFE (doors, 
windows, cracks, vent openings, plumbing 
fixtures, floor drains, etc.)?

For dry floodproofing to be effective, every opening must be identified and measures 
taken to permanently seal or to prepare special barriers to resist infiltration. Sewage 
backflow can enter through unprotected plumbing fixtures.

Are utility systems and HVAC equipment 
(including ductwork) below the DFE?

Relocating utility equipment to higher floors or elevated additions or platforms 
minimizes damage and facilitates rapid reoccupancy.

Are electrical panels and primary service 
below the DFE?  Is the emergency power 
generator?

Relocating electrical panels to higher floors or elevated additions or platforms 
minimizes damage and facilitates rapid reoccupancy.
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5.7.1   Site Modifications 

Modifying an existing school property that is subject to flooding 
requires careful examination by an experienced professional 
engineer. Determining the suitability of a specific measure 
requires a complex evaluation of many factors, including the na-
ture of flooding and the nature of the site. Table 5-1 identifies 
questions to be examined relative to flood hazards that influ-
ence the measures that may be applicable to modifying existing 
school sites. Some characteristics may make it infeasible to apply 
flood-resistant measures to existing schools (e.g., depths greater 
than 3 to 4 feet, very high velocities, flash flooding or rapid rate 
of rise [insufficient warning], and very long duration). Each of 
these measures has limitations, including the fact that the level 
of protection will be exceeded by floods that are larger than the 
design flood.

Site modifications may be designed to keep water away from 
a building. In each case, careful attention must be given to 
internal drainage. The rain that falls on the school and the 
portion of the site inside these flood protection measures 
will collect and must be accounted for or it may contribute 
to damage. Two general approaches are taken:  provide suf-
ficient ponding storage capacity or install pumps to transfer 
accumulated runoff outside the protection measure. Site mod-
ifications include:

❍ Regrading the site (berm). Where 
a school is exposed to relatively 
shallow flooding and sufficient land 
area is available, regrading the site 
or construction of a non-engineered 
earthen berm may provide adequate 
protection.

❍ Earthen levee or dike. Earthen levees are engineered 
structures that are designed to keep water away from land 
area and buildings (Figure 5-11). Hydraulic evaluations 

Schools protected by local berms, levees, 
and floodwalls should never be occupied 
during flood conditions. The consequences 
of failure or flood levels overtopping these 
measures can be catastrophic and create 
high-risk conditions. 

For NJ Flood Insurance Quotes Go To www.njfloodinsurance.com 
 



5-48 MAKING SCHOOLS SAFE AGAINST FLOODS 5-49MAKING SCHOOLS SAFE AGAINST FLOODS

and geotechnical investigations are required to determine 
their feasibility and effectiveness. For existing school sites, 
constraints include the availability of land (levees have a 
large “footprint” and require large land areas), cost (including 
availability of suitable fill material and long-term maintenance), 
and difficulties with site access. Levees rarely are used to protect 
a single site, although they may offer a reasonable solution for 
a group of buildings. Locating levees and floodwalls within 
a designated floodway generally is not allowed. Rapid onset 
flooding makes it impractical to design a flood levee with access 
points that require installation of a closure system. Earthen 
levees may also be subject to high velocity flows that cause 
erosion and affect the stability of earthen levees. 

Figure 5-11  
Schematic of typical 
earthen levee and 
permanent floodwall
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❍ Permanent floodwall. Floodwalls are freestanding, 
permanent engineered structures that are designed to 
prevent encroachment of floodwaters. Typically, floodwalls 
are located at some distance from buildings so that 
structural modification of the existing building is not 
required. Floodwalls may protect only the low side of a 
site (in which case they must “tie” into high ground) or 
completely surround a site (which may affect access because 
special closure structures are required and must be installed 
before the on-set of flooding, Figure 5-12).

Figure 5-12 
Masonry floodwall with 
multiple engineered closures   
at Oak Grove Lutheran 
School, Fargo, ND

SOURCE: FLOOD CONTROL 
AMERICA, LLC.

❍ Mobilized floodwall. This category of flood protection 
measures includes fully engineered flood protection structures 
that have permanent features (foundation and vertical 
supports) and features that require human intervention to 
mobilize when a flood is predicted (horizontal components 
called planks or stop-logs). Mobilized floodwalls have been 
used to protect entire sites or to tie into permanent floodwalls 
or high ground. Due to the manpower and time required 
for proper placement, these measures are better suited to 
locations with sufficient warning times.

A common problem associated with the site modifications listed 
above is access. Depending on the topography of the site, con-
struction of barriers to floodwaters may require special access 
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points. Access points may be protected with manually installed 
stop-logs or designed gates that drop-in, slide, or float into 
place. Whether activated by automatic systems or manually, ac-
cess protection requires sufficient warning time.

Other significant constraining factors include poor soils and 
insufficient land area. These also make site modifications ei-
ther infeasible or very costly. A school may be among several 
buildings and properties that can be protected, increasing the 
benefits. For any type of barrier, rainfall that collects on the 
land side must be accounted for in the design.

5.7.2   Additions 

The model building codes treat additions as new construction. 
Therefore, additions to existing schools that are located in flood 
hazard areas are required to comply with the code. Elevation 
of an addition on fill may not be feasible unless structural fill 
can be placed adjacent to an existing building. Section 5.5.2 
outlines other elevation options that are applicable to additions. 
Utility service equipment for the addition must also meet the 
requirements for new construction and new installations (see 
Section 5.5.5).

With respect to code compliance and designing additions to 
resist flood damage, one of the more significant issues that may 
come up is ease of access. If the lowest floor of the existing 
school building is below the DFE, steps, ramps, or elevators will 
be required for the transition to the new addition. Under the 
regulations of the NFIP and guidance that FEMA offers to juris-
dictions that may wish to consider variances, it is not considered 
appropriate to grant a variance to the elevation requirement for 
an addition because alternative means of access are available. 
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5.7.3   Repairs, Renovations, and Upgrades

Every school that is considered for upgrades and renovations, or 
that is being repaired after substantial damage from any cause, 

must be examined for structural integrity 
and stability to determine compatibility with 
structural modifications that may be required 
to achieve acceptable performance. When an 
existing school is located in a flood hazard 
area, that examination should include con-
sideration of measures to resist flood damage 
and reduce risks. 

The model building codes and the regulations 
of the NFIP and the model building codes 
require that work that constitutes ‘substantial 
improvement’ of an existing building be in 
compliance with the flood-resistant provisions of 
the code. Non-substantial improvements should 
take into account measures to reduce future 

flood damage, such as many described in Section 5.7.7 and wet flood-
proofing measures that allow water to enter the building to avoid 
structural damage, and emergency measures (see Section 5.7.8).

Compliance with flood-resistant provisions means the building 
must be elevated or dry floodproofed. Both options can be dif-
ficult for schools, given the typical size and complexity of school 
buildings. Dry floodproofing is described in Section 5.7.4 and is 
generally limited to water depths on the order of 3 to 5 feet. 

Elevating an existing building presents an entirely different set of 
challenges and also requires detailed structural engineering anal-
yses. It involves the same equipment and methods used to move 
other types of buildings, and expert building movers have success-
fully moved large, heavy, and complex buildings, sometimes by 
segmenting them. A school building that is elevated-in-place must 
meet the same performance standards set for new construction 
(see Section 5.5).

Selected References:  Flood Proofing:  
How to Evaluate Your Options (USACE, 
1993); Floodproofing Non-Residential 
Structures (FEMA 102); Non-Residential 
Floodproofing—Requirements and 
Certification (FIA-TB-3); and Engineering 
Principles and Practices for Retrofitting 
Flood-prone Residential Buildings (FEMA 
259). Although written primarily for homes, 
this last reference contains very detailed 
checklists and worksheets that can be 
modified for school buildings. They also 
provide some guidance for evaluating the 
costs and benefits of various measures. 
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5.7.4   Retrofit Dry Floodproofing

Modifications of an existing building may be required, including 
construction of a reinforced supplementary wall, measures to 
counter buoyancy (especially if there is below-
grade space), installation of special watertight 
doors or barriers, and providing watertight 
seals around points of entry of utility lines. 
The details of structural investigations and 
structural design of such protection measures 
are beyond the scope of this manual. 

Detailed structural engineering evaluations are required to deter-
mine whether an existing building can be dry floodproofed due to 
the tremendous loads that may be exerted on a building not origi-
nally designed for such conditions. The following elements must 
be examined:  

❍ Structural strength of walls.

❍ The effects of buoyancy on below-grade areas.

❍ Protection where utilities enter the building; and the seepage 
of water through walls. Secondary walls can be constructed 
immediately adjacent to existing walls, with a waterproof 
membrane, to provide adequate strength. 

Application of waterproofing products or membranes may mini-
mize infiltration of water through exterior walls, although there 
are limitations and concerns with durability. Measures that require 
human intervention are considered emergency measures and are 
discussed in Section 5.7.8. 

5.7.5   Utility Installations 

Some aspects of an existing school’s utility systems may be modified 
to reduce damage. The effectiveness of such measures depends 
not only on the nature of flooding, but the type of utility and the 
degree of exposure. Table 5-2 listed some questions that will help 
facility planners and designers to examine risk reduction measures.

Dry floodproofing refers to measures and 
methods to render a building envelope and 
utility systems substantially impermeable to 
floodwaters.
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Even if a school building is unlikely to sustain extensive structural 
damage due to flooding, high costs and delayed reoccupancy may 
result from flood-damaged utility systems. Risk reduction design 
measures can be applied whether undertaken as part of large-scale 
retrofits of existing schools or as separate projects:

❍ Relocate from below-grade areas. The most vulnerable utility 
installations are those located in below-grade areas, and the 
most effective protection measure is to relocate them to 
properly elevated sites or platforms that are at least 2 feet 
above the DFE. The complexity of re-routing pipes, conduits, 
ductwork, electrical service, lines, and connections will 
depend on site-specific factors.

❍ Elevate components. Whether located inside or outside of the 
building, some components of utility systems can be elevated-
in-place on platforms, including electric transformers, water 
heaters, air conditioning compressors, furnaces, boilers, and 
heat pumps (see Figures 5-13 and 5-14).  

Figure 5-13  
Elevated electric 
transformer at an 
elementary school in 
Verret, LA

SOURCE: U.S. ARMY CORPS OF 
ENGINEERS, FLOOD-PROOFING 
SYSTEMS & TECHNIQUES, 1984
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Figure 5-14 
Elevated utilities behind 
an elementary school in 
Wrightsville Beach, NC

❍ Anchor tanks and raise openings. Existing tanks can be elevated 
or anchored (both underground and aboveground tanks), as 
described in Section 5.5.7. If anchored below the DFE, tank 
inlets, vents, fill pipes, and openings should be elevated above 
the DFE or fitted with covers designed to prevent the inflow of 
floodwaters or outflow of the contents of the tanks.

❍ Protect components. If utility components cannot be 
elevated, it may be feasible to construct watertight enclosures 
or enclosures with watertight seals that require human 
intervention to install when flooding is predicted.

❍ Elevate control equipment. Control panels, gas meters, and 
electrical panels can be elevated, even if the equipment 
cannot be protected.

❍ Separate electrical controls. Where areas within an existing 
school are flood-prone, separation of control panels and 
electrical feeders will facilitate shutdown before floodwaters 
arrive and help protect the safety of workers during cleanup.
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5.7.6   Potable Water and Wastewater Systems

All plumbing fixtures that are connected to the potable water 
system may become weak points in the system if they allow flood-
waters to contaminate the system. Relocating such uses to at least 
2 feet above the DFE provides protection. Wellheads can be sealed 
with watertight casings or protected with a sealed enclosure.

Wastewater system components become sources of contamina-
tion during floods. Rising floodwaters may force untreated 
sewage to backup through toilets. Specially designed back-flow 
devices can be installed or restrooms below the DFE can be pro-
vided with overhead piping that may require specially designed 
pumps in order to operate properly. Septic tanks can be sealed 
and anchored. 

5.7.7   Other Damage Reduction Measures 

A number of steps can be taken to make existing schools in flood 
hazard areas more resistant to flood damage, which also facilitates 
rapid recovery, cleanup, and reoccupancy. Whether these mea-
sures are applicable to a specific school depends, in part, on the 
characteristics of the flood hazard and the characteristics of the 
building itself. School facility planners and designers should con-
sider the following:

❍ Retrofit the building envelope with openings specifically 
designed to allow floodwaters to flow in and out to minimize 
hydrostatic pressure on walls. Although allowing water to 
enter the building, this measure minimizes the likelihood of 
major structural damage. Walls that enclose interior spaces 
would also be retrofitted with openings.

❍ Replace interior walls that have cavities with flood-resistant 
construction or removable panels to facilitate cleanup and drying.

❍ Abandon use of below-grade areas (basements) by filling to 
prevent structural damage.
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❍ Permanently relocate high-value uses that often are found 
on the ground floor of schools (e.g., offices, school records, 
libraries, and computer laboratories) to higher floors or 
elevated additions.

❍ Install backflow devices in sewer lines.

❍ Pre-plan actions to move damageable furniture and high-
value contents from lower floor to higher floors, when a flood 
warning is issued.

❍ Replace wall, flooring, and finish materials with flood-resistant 
materials. 

❍ Use epoxy or other impervious paints on concrete and other 
pervious surfaces to minimize contamination. 

❍ Install separate electric circuits and ground fault interrupter 
circuit breakers in areas that will flood. Emergency measures 
should be provided so that electrical service can be shut down 
to avoid electrocution hazards.

❍ Relocate chemicals to areas not subject to flooding.

5.7.8   Emergency Measures

Emergency response to flooding is outside the scope of this 
manual. However, because some existing schools may not be ret-
rofitted to provide protection against the design flood, it may 
be appropriate to examine feasible emergency measures that 
may provide some protection. The following discussion pertains 
only to emergency measures that have been used to reduce 
flood damage to older buildings that are already located in flood 
hazard areas. These measures do not achieve compliance with 
building and life safety codes, do not provide protection to occu-
pants, and experience a very high frequency of failure. 

Emergency barriers are measures of “last resort,” and should be 
used only when a credible flood warning with adequate lead-
time is available and dependable. These measures have varying 
degrees of success, depending on the available manpower, skill 
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required, long-term maintenance of materials and equipment, 
suitability for site-specific flood conditions, and sufficiency of 
warning. Complete evacuation of protected buildings is required 
as these measures should not be considered adequate protection 
for occupants. Further, emergency barriers are not acceptable 
in lieu of designed flood resistant protection for new buildings. 
Typical examples include:

❍ Sandbag walls. Unless planned well in advance or emergency 
workers are under the direction of trained personnel, most 
sandbag barriers are not constructed in accordance with 
proper practices, leading to leakage and failures. Because 
of the intensive work effort and length of time required 
for protection from even relatively shallow water, sandbag 
walls are not a reliable protection measure. To be effective, 
sandbags and sand should be stockpiled and checked 
regularly to ensure the sandbags have not deteriorated. 
Sandbags have some drawbacks, including high disposal costs 
and their tendency to absorb pollutants from contaminated 
floodwaters.

❍ Water-filled barriers. A number of vendors make barriers 
that can be assembled with relative ease, depending on the 
source water for filling. The barriers must be specifically 
sized for the site. Training is important so that personnel 
know how to place and deploy the barriers. Proper storage, 
including cleaning after deployment, is necessary to protect 
the materials over long periods of time.

❍ Panels for doors. For shallow and short-duration flooding, 
plywood panels or panels of other sturdy material can be 
made for doorways to minimize the entry of floodwaters. 
Effectiveness is increased significantly if a flexible gasket or 
sealant is provided and the mounting hardware is designed 
to apply even pressure. Personnel must know where the 
materials are stored and be trained in deployment.
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5.8    THE SCHOOL AS AN EMERGENCY 
SHELTER

Emergency managers regularly identify schools to serve as short-
term and/or long-term shelters. They are attractive sites for 
shelters because they have kitchen facilities that are designed 
to serve many people, restroom facilities that are likely to be 
adequate for many people, and space for cots in gymnasiums, caf-
eterias, and wide corridors.

New schools that are to be used for emergency sheltering are 
appropriately designed as essential or critical facilities that war-
rant a higher degree of protection than other schools. If located 
in or adjacent to flood hazard areas, it is appropriate to provide 
protection for the building and utility systems to at least the 
0.2%-annual chance (500-year) flood level or, at a minimum, 2 
to 3 feet above the DFE. Additional guidance on hazard-resistant 
shelters is found in FEMA 361, Design and Construction Guidance 
for Community Shelters. 

Additional measures that may be appropriate for consideration by 
the school district and designer include:

❍ Wastewater service must be functional during conditions of 
flooding.

❍ Emergency power service must be provided.

❍ Dry-ground access is important in the event flooding exceeds 
design levels.
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5.9    REFERENCES AND SOURCES OF 
ADDITIONAL INFORMATION

Obtaining Selected Publications: 

❍ FEMA publications may be obtained at no cost by calling 
(800)480-2520, faxing a request to (301)497-6378, or 
downloaded from the library/publications section online at 
http://www.fema.gov. 

❍ U.S. Army Corps of Engineers publications can be found 
online at: http://www.usace.army.mil/inet/functions/
cw/cecwp/NFPC/nfpc.htm.

American Society of Civil Engineers, Inc. Flood Resistant Design and 
Construction, ASCE/SEI 24-98, Reston, VA, 2000.

American Society of Civil Engineers, Inc. Minimum Design Loads 
for Buildings and Other Structures, ASCE-7-02, Reston, VA, 2002.

Federal Emergency Management Agency, Answers to Questions 
about Substantially Damaged Buildings, FEMA 213, Washington, DC, 
May 1991.

Federal Emergency Management Agency, Answers to Questions 
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Hydrostatic pressure. The pressure put on a structure by the 
weight of standing water. The deeper the water, the more it weighs 
and the greater the hydrostatic pressure. 

Lowest floor. The lowest floor of the lowest enclosed area (in-
cluding a basement) of a building. 

National Flood Insurance Program (NFIP). Federal program to 
identify flood-prone areas nationwide and make flood insurance 
available for properties in communities that participate in the 
program. 

Substantial damage. Damage to a building from any cause such 
that the cost to repair it to its pre-damaged condition is equal to 
50 percent or more of its pre-damaged value. 

Substantial improvement. A modification or remodeling of a 
building such that the value of the addition or remodeling is 
equal to 50 percent or more of the building’s original appraised 
value. 

Wet floodproofing. Permanent or contingent measures applied 
to a building and/or its contents that prevent or provide resis-
tance to damage from flooding by modifying interior finishes, 
removing damageable items from lower areas, and allowing water 
into the building.
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