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P A R T I V Chapter 10. Retrofitting 

Sammy Says: Don’t cause your own flood! Keep your sewer lines clear. 

• Keep out roots from trees and shrubs with root killer. 
• Make sure your yard clean-out vent will keep debris out. 
• Don’t pour dangerous liquids down the drain (motor oil, paint, pesticides, poisons, epoxies, 

etc.). 
• Don’t pour grease, fat, or cooking oil down the drain. They solidify later. 

Floor drain float plug. 

• Don’t flush large solids, such as diapers, down the toilet. 

Sewer backups can be caused by events not related to storms or flooding. Individual service lines can be 
plugged by grease, waste, tree roots, breaks in the pipe, or saturated ground. Proper maintenance can 
prevent most of these problems. This public information warning is from Lansing, Illinois, and is designed 
to encourage people to take steps to protect themselves from flooding. Lansing has a variety of materials 
displaying its flood protection mascot, Sammy Sandbag. 

Often flooding is caused by these two sewer systems being interconnected. In older 
cities, some sanitary sewage and stormwater systems drain to a combined sewer 
system. In newer areas, some downspouts, footing drains, and sump pumps have 
been illegally connected to the sanitary sewer service. During a heavy rain, stormwater 
enters the sanitary sewers, overloading the main lines and causing the sewage to back 
up into basements and other low areas of buildings. 

There are four main approaches to protect a structure against sewer backup: floor 
drain plugs, floor drain standpipes, backup valves, and overhead sewers. The first 
two devices keep water from flowing out of the lowest opening in the building, the 
floor drain.They typically cost less than $25; but if water becomes deep enough in 
the sewer system, it can flow out of the next-lowest opening in the basement, such 
as a toilet or laundry tub. 

Backup valves and overhead sewer lines are more secure, but are also more expensive 
($3,000–$5,000). A backwater protection valve allows sewage to flow out while 
preventing backups from flowing into the building. 

An overhead sewer acts like a standpipe but without the shortcomings. A sump is 
installed under the basement floor to intercept sewage flowing from basement fixtures 
and the basement floor drain.An ejector pump in the sump pushes sewage up above 
the flood level. From there it can drain by gravity into the sewer service line. Plumbing 
fixtures on the first floor continue to drain by gravity to the service line. 

In the unlikely event that the sewers back up above ground level, a check valve in the 
pipe from the ejector pump keeps it in the pipes. Backed-up sewage is enclosed in 
the sewer pipes and doesn’t overflow laundry tubs or basement toilets. Hydrostatic 
pressure is kept in the pipes outside the building walls, so if a break were to occur, 
it would be easier to fix than if the pipe burst under the building. 
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Pump discharge to 
yard clean-out 

Sewage 
backed up 
in sewer 
lines 

6" lateral to 
MSD sewer 

6" lateral 

Basement 

Sewage flows to grinder pump which forces 
sewage above level of sewer backup 

Adapted from Metropolitan St. Louis Sewer District 

Called a “grinder pump,” this is a variation on the backup valve and overhead 
sewer. The Metropolitan St. Louis, Missouri, Sewer District has funded the 
installation of many such pumps to prevent sewer backup in its service area. 

During a power outage, the ejector pump will not work unless a backup generator 
is provided.An outage would only limit the use of the facilities in the basement that 
need the pump. The upstairs plumbing would still work, and the sewer would still 
be prevented from backing up. 

Advantages of sewer backup protection 

 The floor drain plug and standpipe are inexpensive ways to prevent 
sewer backup. 

 The automatic sewer backup valve and overhead sewer are almost 100-
percent dependable and require no human intervention. 

Disadvantages of sewer backup protection 

 The floor drain plug and standpipe need to be removed to allow any 
spillage on the floor to drain.This requires someone to put it in place 
when it rains (human intervention). 
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P A R T I V Chapter 10. Retrofitting 

 The floor drain plug and standpipe do not stop backup from coming 
out of the next-lowest opening, like a laundry tub or toilet. 

 The floor drain plug and standpipe do not reduce the hydrostatic 
pressure on the sewer lines. If the line under the floor is not cast iron, it 
may break under pressure. 

 Sewer backup can equalize hydrostatic pressures on the basement 
walls and floor, preventing them from collapsing due to outside water 
pressures.Therefore, although stopping stopping sewer backup keeps 
sewage out, it may also increase the risk of structural damage. 

 The sewer backup valve and overhead sewer require periodic 
maintenance, something that is easy to forget because they are often 
placed out of sight. 

Wet Floodproofing 

Wet floodproofing is a term that covers various ways to protect a structure, its utilities, 
and its contents, while allowing flood waters to enter the structure.Wet floodproofing 
is the complement of dry floodproofing—the latter keeps water out, but at risk of 

damaging the structure from water pressures (see the 
photograph of the basement floor on the left). Wet 
floodproofing prevents such damage by letting the water 
in, so the pressures will be the same on both sides of 
the walls and floors. 

Wet floodproofing is usually one of the most cost-
effective means of reducing exposure to flood damage. 
Virtually any activity to reduce the number of things 
exposed to water damage is a wet floodproofing 
measure.This can be as simple as picking the television 
set up and setting it on a table or rolling up the carpet in 
the basement and taking it upstairs. A tall water heater 
installed on the floor can be replaced by a shorter, fatter 
one on a pedestal (see the photograph). 

All construction and finishing materials in the areas 

This basement floor in the photograph on the left of the structure that can get wet must be resistant 

buckled when the building was surrounded by flood to damage caused by direct and possibly prolonged 

waters. It is testament to the pressure water puts on a contact with flood waters. Since areas used for living 

structure. If the basement had been wet floodproofed, space contain materials that are easily damaged by 

the flood water allowed into the building would have water, such as furniture, appliances, and carpeting, 
equalized the pressures on the outside, and this damage wet floodproofing is practical only for those portions 

would not have happened. The photograph on the of a structure that do not need to be finished. It is 

right is an example of a wet floodproofed garage, i.e., generally used on enclosures below elevated buildings, 
an area that can be flooded with little or no damage to basements, crawlspaces, garages, and utilities and 

the structure or contents. Note the elevated water heater service equipment inside and outside the building. 
and unfinished walls. (In this case, gypsum wallboard Wet floodproofing requires human intervention in 
is required under the local fire code.) most cases. To reduce this need, the interior finishes 

French & Associates French & Associates 
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can be changed to improve their resistance to flood damage. Gypsum wallboard can 
be removed, and epoxy or other impervious paints can be applied to the walls and 
floors to reduce the likelihood of contaminants seeping into concrete.This will also 
make cleanup easier after the flood. See the various measures that were taken to wet 
floodproof the demonstration house in South Carolina shown on page 5-7. 

Advantages of wet floodproofing 

 Wet floodproofing reduces the potential of structural damage by 
minimizing flood forces on the structure due to standing water and 
buoyancy. 

 Many wet floodproofing actions can be accomplished for a minimal 
cost. 

Disadvantages of wet floodproofing 

 Wet floodproofing usually requires human intervention and, therefore, 
warning time. 

 It does not reduce the cost of flood insurance for residential structures. 

 It is most effective when the building is constructed of flood-resistant 
materials, e.g., concrete or block floors and walls. 

 The wet floodproofed area will be inundated by dirty floodwater and 
will need to be cleaned, sanitized, and dried out. 

Precautions and Parameters 
The retrofitting measures presented in the previous section will not work everywhere. 
There are certain technical precautions and design parameters that affect whether 
and how a measure should be used. 

Precautions 

There are some limitations to all retrofitting measures and some precautions that apply 
only to some of them.The following should be understood before the community 
or the property owner undertakes a project. 

Safety. The property will still be subject to flooding after the building is retrofitted. 
It should not be occupied during a flood. Even if the structure is high and dry or 
protected by a barrier, entering or exiting the structure presents a safety hazard. 
Riding out the flood may sound safe, but the occupants should consider the possibility 
of an emergency and whether an ambulance can get to the building through the 
flooded streets. 

Human intervention. Human intervention means that the retrofitting measure 
needs someone to take action in order for it to work. Examples include closing an 
opening, relocating contents, or turning on a pump. Other examples are seen on 
page 10-5 in the pair of photos at the top, and the bottom left photo. Projects that 
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P A R T I V Chapter 10. Retrofitting 

do not need human intervention are illustrated on pages 10-2, 10-5 (bottom right 
photo), 10-7, and 10-8. 

Retrofitting measures that require human intervention should be avoided. One reason 
elevation is the most desired retrofitting approach is because it does not need human 
intervention. During a flood, no one needs to do anything to make it work. Property 
owners can go to sleep at night or they can go on vacation without worrying about 
something that needs to be done during a thunderstorm. 

Passive retrofitting that requires no human intervention is not, unfortunately, always 
possible. Building or funding constraints may dictate some human intervention in 
the design.Although not the most dependable approach, a measure that uses human 
intervention may be the most economical one and, if the required actions are taken 
when needed, it can be effective. 

Work done by the owner. Some of the retrofitting measures, such as building a levee 
in the backyard and moving furniture upstairs, may be simple and straightforward 
enough for the owner to manage. However, some measures may not be as easy as 
they appear. A contractor, or even an architect or engineer, is recommended for the 
more complicated projects, such as elevation and dry floodproofing a structure.The 
community should also publicize where local codes require an engineer, a licensed 
plumber, or other professionals. 

Level of protection. One of the most important steps in the process of retrofitting 
a structure is determining the level of protection. This process is more challenging 
for structures located in B, C, and X Zones where flood data are not available from 
the Flood Insurance Study or Flood Insurance Rate Map (FIRM).Ways to determine 
flood elevations are discussed in Chapter 4. 

The specified elevation to which a structure is going to be protected through 
retrofitting (the DFE) is not necessarily the same as the regulatory flood elevation. 
If the property is located in a regulated floodplain (either the SFHA or a floodplain 
adopted in the community’s ordinance) and the project will be a substantial 
improvement, then the design must comply with the regulations. In this case, the 
design protection level must be at or above the regulatory flood elevation. 

However, if the project will not be a substantial improvement or it is not in a regulated 
floodplain, then the owner or designer is free to determine the DFE. Protecting to 
the 100-year flood level is highly recommended. However, there may be instances 
where protection to a lower level is more practical. An example would be a large 
masonry commercial structure on a slab foundation.The cost to elevate it could be 
hundreds of thousands of dollars, but the cost to dry floodproof the first 3 feet (the 
maximum height recommended) could be only $10,000 or $20,000. 

It must be remembered that the DFE can always be exceeded by a higher flood. In general, the cost of 
retrofitting increases as the design protection level increases. In choosing the level of 
protection, the community and the owner must consider not only how much they 
are willing to pay, but also the level of risk they are willing to accept. Depending on 
the retrofitting technique and the level of protection, there will be some residual risk 
of flooding. No retrofitting technique completely eliminates that risk. 
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Chapter 10. Retrofitting P A R T I V 

Other hazards. Although the focus of this chapter is retrofitting structures affected by 
flooding, the community and the owner should consider that retrofitting a structure 
influences how that structure reacts to other hazards. For example, an elevated building 
may be more at risk to wind damage or shaking from an earthquake. 

Flood Insurance 

In the SFHA, flood insurance rates for new buildings are based on the building’s 
exposure to flooding by the base flood. Retrofitting a building outside the SFHA will 
not affect the owner’s insurance premiums. If the building is in the SFHA, there are 
three instances in which the retrofitting project will affect flood insurance rates. 

1. If a building in the SFHA is elevated above the base flood elevation, the 
owner can submit an Elevation Certificate to receive lower rates.The table 
shows how much lower the premium can be for an elevated building 
compared to the cost of insurance for an older (pre-FIRM) building that 
benefits from the subsidized rate. 

2. If a non-residential building in the SFHA is dry floodproofed to or above the 
base flood elevation, the owner can submit the certificate needed to receive 
lower rates. 

3. If the building is in the SFHA and the project is a substantial improvement, 
then the building must be protected to the base flood and the rates would be 
reduced accordingly. 

Example NFIP Flood Insurance Premiums 
(as of May 1, 2005) 

Annual premium for $150,000 in building coverage and $60,000 in contents 
coverage for a one-story house with no basement and a $500 deductible. 
Note that premiums are lower in CRS communities. 

Policy/Building Exposure Premium 

Outside the SFHA: 

Standard Flood Insurance Policy $794 

Within the SFHA: 

Pre-FIRM (“subsidized”) rate $1,372 

Post-FIRM (actuarial) rates 

2 feet above base flood elevation $400 

1 foot above base flood elevation $577 

At base flood elevation $924 

1 foot below base flood elevation $3,288 
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P A R T I V Chapter 10. Retrofitting 

For more about 
designing a ret 
rofitting project, 
designers should 
consult Engineer 
ing Principles 
and Practices for 
Retrofitting Flood 
Prone Residential 
Buildings (FEMA 
259). 

It can be seen that protecting a pre-FIRM structure (one built before the date of the 
original FIRM for the community) to a level 2 feet above the base flood can save 
the owner about $1,000 annually in reduced insurance premiums. However, if the 
project is a substantial improvement in the SFHA and the building is not protected 
to the base flood elevation, the owner may be required to pay over $3,000 annually 
in flood insurance premiums. 

It should be remembered that even if the current owner does not want insurance 
(e.g., if he or she thinks that the project will protect the building from all floods), 
future owners may need to purchase a policy as a condition of a mortgage. The 
current owner has an incentive to make sure that a future owner can afford the 
required flood insurance. 

Design Parameters 

There are many different factors that affect whether a building should be retrofitted 
and what measure to use. Because of this, a building contractor and a design 
professional, such as an engineer or architect, would be helpful.The owner and the 
design professional need to consider important characteristics before a measure is 
selected and detailed plans are prepared. Many of these conditions vary greatly from 
one building to another, so gaining as much information about these characteristics as 
possible will help the design professional determine the most appropriate retrofitting 
techniques. 

Building condition and type. A dilapidated structure may not be worth protecting.A 
foundation that has settled and cracked will present problems if the building is to be 
elevated or dry floodproofed.As noted above, certain types of buildings are easier to 
retrofit than others. Buildings on crawlspaces are the most cost-effective to elevate, 
but generally they cannot be dry floodproofed because the floor is not watertight. 

Design protection elevation. As stated earlier, the owner or designer has some 
flexibility in setting the DFE. If the protection level is less than 3 feet deep over the 
floor, dry floodproofing becomes feasible, although it may not result in protection 
to the base flood elevation. 

If the owner would like Federal financial assistance to retrofit, he or she must show 
that the benefits of the project exceed the cost. This is done using a benefit-cost 
program that compares the long-term risk and potential for damage to the cost of 
the project.To do this, the program needs an accurate elevation of the lowest floor, 
which is compared to the elevation of the 10- and 100-year floods. 

Therefore, if financial assistance is sought, it may be worthwhile to conduct a study to 
calculate the various flood elevations before selecting the DFE. (See also the discussion 
on setting a regulatory flood elevation in Chapter 4.) 

Buildings in an SFHA that are being substantially improved (or have been substantially 
damaged) must be elevated to or above a DFE that is at least as high as the base flood 
elevation (BFE) and possibly higher, depending on the local ordinance. Even if the 
proposed modification is not a substantial improvement, it makes little sense not to 
elevate to at least the BFE even if it is not required. Usually it will not cost much more 
and will yield the added benefit of post-FIRM insurance rates, which are usually lower 
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Chapter 10. Retrofitting P A R T I V 

than pre-FIRM rates. In localized flooding areas where there is no readily available 
BFE, other types of retrofitting could be designed to a DFE that may be lower than 
the BFE. Owners and designers should bear in mind the precautions and parameters 
noted above when selecting a DFE. 

Hydrodynamic forces. Hydrodynamic forces include velocity and debris that can 
batter a structure. Higher velocities can cause erosion and scour a levee or the 
soil supporting the building. Debris can include trees, portions of flood-damaged 
buildings, mobile homes, storage tanks, and in cold climates, sheets or chunks of 
ice.The potential for debris to damage the structure is difficult to predict, but some 
data on velocities can be found in the Flood Insurance Study. If there are no studies, 
the forces can be estimated from previous floods. 

In most localized flooding situations, velocity and debris are usually a minimal 
concern. However, the owner and designer need to consider special precautions 
if velocities exceed 5 feet per second or if there is a history of higher velocities or 
debris during previous local floods. 

Warning time and rate of rise. How fast a flood rises determines whether human 
intervention measures are feasible. In areas of steep topography, in places with a 
high degree of urbanization and impervious surfaces, or in small drainage areas, 
floodwaters can rise very quickly with little or no warning. If there is a fast rate of 
rise but no public warning, measures dependent on human intervention should be 
avoided. (Flood warning systems are covered in Chapter 6.) 

There are ways to close openings and turn on pumps without human intervention. 
Doorways can be kept closed rather than open, as is done with the gate shown on 
page 10-8. Pumps can be activated when a sensor gets wet.These passive measures 
work, but they can increase the cost of the project and add to the likelihood of 
problems when the flood comes. 

Flood duration. Floods of long duration may hinder access to the structure, but more 
importantly for retrofitting, they may affect the amount of time the water is interacting 
with the structure. Long periods of inundation are more likely to cause significant 
damage than short ones. Certain retrofitting techniques, such as dry floodproofing, 
may be inappropriate in long-lasting flooding due to the increased chance of seepage, 
wicking, or other moisture damage caused by prolonged exposure to flood waters. 

Regulations. Local building codes and floodplain regulations are critical parameters in 
the design of a retrofitting project. (Refer to Chapter 4 for a more detailed discussion 
of regulations.) Here are some common constraints that must be checked: 

 Barriers are prohibited in the regulatory floodway and on drainage easements 
where they can divert flood waters onto other properties. 

 If the project is a substantial improvement in the regulatory floodplain, a 
residential building will have to be elevated and a nonresidential building 
will have to be elevated or dry floodproofed. 

 Zoning ordinances often have restrictions on the height of buildings, 
especially in residential areas. For example, the zoning ordinance may 
prohibit a house to be built more than 30 feet high. If a two-story house is 
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already 28 feet high, it would be difficult obtain a permit to elevate it much 
higher. 

 Barriers may be prohibited if the regulations include a compensatory storage 
requirement or prohibit bringing new fill into the floodplain. 

 Some building codes require that if an older building has electrical work, 
all the wiring and the service must be brought up to the current electrical 
code. While this is an excellent requirement, it adds more expense to a 
floodproofing project. 

Regulatory standards that are not NFIP requirements may be amended by the 
community. It may be appropriate to modify a flood protection requirement in order 
to facilitate protecting a building from flooding. For example, some communities’ 
compensatory storage requirements exempt floodwalls that are constructed within 10 
feet of the building, thereby permitting a flood protection measure while minimizing 
the amount of lost flood storage. 

Owner preference. A project to alter a building will not succeed without the support 
of the property owner(s). Owners should agree to a project only after they review 
these concerns and receive satisfactory answers: 

 How much will the project cost? 

 How will the construction project affect them? 

 How secure will they be from future flood damage? 

 What are their responsibilities in the project? 

French & Associates 

This library was built on flood-prone land donated by a developer. After flooding in 1986, 1987, 1989, and 
1990, the library was relocated. The building was given to the fire department for a headquarters and training 
facility, and the village built this levee. The levee surrounds the building and has no openings requiring human 
intervention. The top is 2 feet above the 100-year flood. 
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 How will the project affect the appearance of their property? 

It is important for the owners to understand that no project will provide total security 
from any future flood. A project can fail for a variety of reasons, such as: 

 The flood exceeded the project’s design level; 

 The owners did not properly maintain the project after it was constructed; or 

 The owners failed to take the appropriate actions during the flood, such as 
installing a closure, or they were away when the home flooded. 

These last two items underscore the need for owners not just to agree to the project, 
but also to understand their long-term responsibilities to ensure that the measure 
will work when it’s needed. 

The owners’ concern about how their homes and businesses will look after the 
project is completed is the most common reason for delays in projects, particularly 
elevation projects. There are many ways the designer can improve the appearance 
of the building, especially with landscaping. One example is the attractive floodwall 
on page 10-4. 

The primary thing to remember about owners’ preferences is that if the owners 
do not like the looks of a proposed project, the building may never be retrofitted. 
Similarly, if the owners are publicly displeased with the finished project, it may be 
hard to convince others of the merits of a similar retrofitting project. 

Community Support 
Usually, retrofitting measures are considered the responsibility of the property owner. 
However, local governments should have some involvement in all strategies that can 
reduce flood losses.Additionally, the community can play various roles in encouraging 
and supporting these projects.These opportunities are covered in more detail in the 
U.S. Army Corps of Engineers’ Local Flood Proofing Programs. 

Government Facilities 

One of the first duties of a local government is to protect 
In Activities 330 and 350its own facilities. Fire stations, water treatment plants, 
(Outreach Projects and Flood and other critical facilities should be a high priority 
Protection Information), the

for retrofitting.This also sets an example and provides 
CRS provides credit for distrib 

models for private property owners. uting technical information on 
property protection to citizens through news Public Information 
letters, presentations, displays, library refer 

The next step in supporting property protection ences, Web sites, and other means. Activity 
measures is providing basic information to property 360 (Flood Protection Assistance) encourages 
owners. Owners need information about measures they and provides credit for community visits to 

can take, and they need to see examples, preferably from flood-prone properties and for giving the owner 

nearby neighborhoods or towns. Public information site-specific advice on retrofitting and other 
protection measures.activities that can promote and support property 
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protection are discussed in Chapter 5. They are also eligible for credit under the 
Community Rating System. 

Financial Assistance 

The local government can be a pass-through and administrator for State or Federal 
funding programs, or it can contribute its own funds to allow for more locally 
appropriate arrangements. Financial assistance can range from full funding of a 
project to helping residents find money from other sources. 

Some communities assume responsibility for situations that arise from an inadequate 
public sewer or drainage system—sewer backups, street flooding, and other problems. 
Rather than face loss of staff time, legal costs, and ill will over assigning blame, 
the Metropolitan St. Louis, Missouri, Sewer District fully funds the sewer backup 
prevention measures shown on page 10-11. 

Two community-supported programs are low-interest loans and rebates. These 
approaches do not fully fund a protection project, but they decrease costs to the 
community treasury and increase the owner’s commitment to the project. Often, 
small amounts of money act as a catalyst to pique the owner’s interest and get a self-
protection project underway (described in the box on the facing page). 

The more common outside funding sources are listed below. Unfortunately, some 
are available only after a flood or disaster declaration. 

 Three Federal Emergency Management Agency (FEMA) programs, discussed 
in the acquisition section in Chapter 9, fund retrofitting and acquisition 
projects: Pre-Disaster Mitigation, Flood Mitigation Assistance grants, and the 
Hazard Mitigation Grant Program. 

 After a flood or other type of disaster that warrants a Presidential disaster 
declaration, damaged public and nonprofit properties can be eligible for 
funds that help pay for retrofitting measures that mitigate against future 
damage as part of funding repairs and reconstruction. However, the amount 
of assistance will be reduced by the amount of flood insurance that the 
public agency should be carrying on the property. 

 A Presidential disaster declaration may also trigger funds for limited home 
repairs and unmet needs for disaster victims. Sometimes these programs 
include wet floodproofing measures, such as replacing a flooded furnace in 
the basement with a furnace at a higher, flood-free, level. 

 Community Development Block Grants are provided to larger cities 
and counties; smaller communities can apply to the State community 
development agency. 

 The U.S. Army Corps of Engineers will support elevation projects as part of a 
larger flood protection program.The Corps works with the community, not 
directly with the property owner. 

 Flood insurance claims can include Increased Cost of Compliance (ICC) 
funding.This provision increases a flood insurance claim payment to help 
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underwrite a flood protection project required 
by code as a condition to rebuild the flooded 

Property Protection Rebates building. It can also be used to help pay the 
non-Federal portion of a cost-shared retrofitting The Village of South Holland, Illinois, has a re 

project. bate program to help property owners fund ret 
rofitting projects to protect against surface and 

 After a disaster declaration, the Small Business subsurface flooding. If a project is approved, 
Administration may provide disaster loans installed, and inspected, the Village will reim 
for non-governmental properties.There is a burse the owner 25% of the cost up to $2,500. 
provision for additional funds for retrofitting. About 650 floodproofing and sewer backup 

protection projects have been completed under 
this program. Perhaps not surprisingly, contracWhere to Get Help tors have become some of the best agents to 
publicize this program. Two helpful resources for making flood-

Lexington-Fayette Urban County, Kentucky,resistant modifications to houses are Homeowner’s 
has had a rebate program since 1992. ItGuide to Retrofitting: Six Ways to Protect Your House from 
funds up to 50% of the cost of a project. It hasFlooding, Federal Emergency Management Agency, 
distributed nearly $1,250,000 to protect 340 

FEMA 312, 1998, which is available at http:// 
homes from surface flooding. 

www.fema.gov/hazards/hurricanes/rfit.shtm and 
Engineering Principles and Practices for Retrofitting Flood Prone 
Residential Buildings, Federal Emergency Management 
Agency, FEMA 259, 1996. 

 FEMA’s retrofitting publications can be found at http://www.fema.gov/ 
hazards/floods/whatshouldidoprotect.shtm. 

 The Regional Office is the best place for information about FEMA mitigation 
funding. 

 The Corps of Engineers’ National Nonstructural/Flood Proofing Committee’s 
Web site, http://www.usace.army.mil/inet/functions/cw/cecwp/NFPC/ 
nfpc.htm, lists retrofitting references.The Corps’ District offices may be able 
to provide technical advice on retrofitting measures. 

 The most extensive retrofitting Web site is Louisiana State University’s (LSU) 
Extension Center, http://www.louisianafloods.org. In addition to listing 
LSU’s many publications, the site offers advice on floodproofing and flood 
insurance, and a link to the national Extension Disaster Education Network. 
There are also links to online shopping for retrofitting products, contractors, 
and professional services, and to examples of installations. 

Additional resources are listed in Appendixes A and B. 
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Flood Insurance 11 
Flood insurance is essential in helping people repair, recover, rebuild, and even 

install some retrofitting measures. Flood insurance has many advantages, 

especially for people in areas prone to shallower, localized flooding problems. 

 Homeowners, renters, businesses, and the local government can all purchase 
flood insurance, whether the property lies within the designated flood zones 
on the community’s Flood Insurance Rate Map (FIRM) or lies outside of 
them, in an area subject only to localized flooding. 

 Because localized flooding is unlikely to reach conditions severe enough for 
a Presidential disaster declaration, aid from the State or Federal government 
will be limited. In the absence of a disaster declaration, insurance may be 
the only source of assistance to help owners of damaged property pay for 
cleanup and repairs. 

 Besides paying for flood damage, insurance payments can be used to cover 
part of the cost of mitigation measures required by the community’s 
regulations (such as elevating the building above the base flood elevation). 
Increased Cost of Compliance (ICC) coverage of up to $30,000 may be 
provided (in addition to the claim payment for flood damage up to the limits 
of the policy) to elevate, floodproof, demolish, or relocate the property. 

 Coverage is available for the contents of a home or business as well as for the 
structure. 

 Renters can buy contents coverage, even if the building owner does not buy 
coverage for the structure itself. 

NFIP Flood Insurance 
Most standard homeowners insurance policies do not cover a property for damage 
caused by flooding. However, a business or homeowner can insure a building for 
damage by surface flooding through the National Flood Insurance Program (NFIP), 
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P A R T I V Chapter 11. Flood Insurance 

as long as the community in which the building is located participates in the 
program. 

Flood insurance coverage is provided for buildings and their contents damaged 
by a “general condition of surface flooding” in the area. Flood insurance can be 
purchased for any eligible building in the community, even those outside the Special 
Flood Hazard Area (SFHA) shown on the community’s FIRM. Residents in B, C, and 
X Zones can purchase coverage and can be eligible for the less-expensive Preferred 
Risk Policy discussed below. 

Under the NFIP rules, a “building” is a walled and roofed structure that is mostly 
above-ground and fixed to a permanent foundation (even a manufactured home). 
“Flooding” is a general and temporary condition during which the surface of 
normally dry land is partially or completely inundated, affecting two properties or 
at least two acres in the area. 

Community participation in the NFIP allows local insurance agents to sell a separate 
flood insurance policy under rules and rates set by the Federal Emergency Management 
Agency (FEMA).Any local property insurance agent may sell a policy through one of 
the “Write Your Own” insurance companies or a direct policy through FEMA. Both 
approaches result in the issuance of a Standard Flood Insurance Policy that meets all 
the requirements and nationally uniform rates determined by FEMA. Some sample 
premiums are shown in the table on the facing page. 

Under the NFIP, building coverage is limited to $250,000 for residential dwellings 
and $500,000 for non-residential buildings. Contents coverage is available for up to 
$100,000 for a residence and $500,000 for a business. 

Preferred Risk Policies. Preferred Risk Policies can be obtained for most residential or 
commercial buildings in B, C, or X Zones that have not had multiple flood insurance 
claims or disaster assistance payments.The policy offers different levels of building 
and contents coverage (contents-only coverage for renters) for a fixed premium. A 
sample rate is shown in the table on the facing page. 

The Preferred Risk Policy has the same provisions as the Standard Flood Insurance 
Policy, and also includes the additional ICC coverage, as explained on page 11-6. 

Claims. If an insured property is flooded, the property owner contacts his or her 
insurance agent.The agent arranges for an adjuster to review the damage and work 
with the insured to settle the claim. Property owners always work through their 
insurance agents; they do not deal directly with FEMA. Note that policy coverage 
details can change from year to year, and a purchaser should carefully read the policy 
when it is issued and renewed. 

Building Coverage 

For NFIP flood insurance, a building is defined as a walled and roofed structure. 
This includes manufactured homes, as long as they are principally above ground and 
affixed to a permanent site. Detached garages on a residential property are covered 
under the building coverage for up to 10% of the policy limits. 
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Example NFIP Flood Insurance Premiums 
(as of May 1, 2005) 

Annual premium for $150,000 in building coverage and $60,000 in 
contents coverage for a one-story house with no basement and a $500 
deductible. 

Note that premiums are lower in CRS communities. 

Policy/Building Exposure Premium 

Outside the SFHA: 

Standard Flood Insurance Policy $794 

Preferred Risk Policy $264 

Within the SFHA: 

Pre-FIRM (“subsidized”) rate $1,372 

Post-FIRM (actuarial) rates 

2 feet above base flood elevation $400 

1 foot above base flood elevation $577 

At base flood elevation $924 

1 foot below base flood elevation $3,288 

Building coverage is for the structure itself and all the things that usually stay with 
the building when it changes ownership, including: 

 Utility equipment, such as a furnace, air conditioner, or water heater; 

 Permanent flooring materials installed over unfinished flooring; 

 Built-in appliances; and 

 Wallpaper and paneling. 

Coverage for items of property in a building enclosure below the elevated floor of 
an elevated post-FIRM building or in a basement is limited to a specific list of items 
described in the policy. 

Contents Coverage 

Contents coverage for flooding may be purchased separately from the building policy. 
If flood insurance is in force for a particular building because it was required by 
the lender when the mortgage was received, contents coverage may not have been 
purchased at that time, and the property owner should check to verify what coverage 
is in place. Insurance coverage is not required by most lenders for properties outside 
the SFHA, but some lenders do require it to protect their interest in the structure. 
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FEMA News Photo 

Local flooding, with shallow, slow-moving floodwaters, damages carpeting, 
furniture, and other contents as much as it damages the structure. Contents 
coverage is highly recommended in areas subject to localized flooding. 

Contents coverage is for the removable items inside the building, such as furniture, 
household items, and clothing. Renters can buy contents coverage, even if the owner 
does not buy structural coverage on the building. 

Certain contents are not insurable or are subject to coverage limits, such as: 

 Jewelry, artwork, furs, and similar items (coverage is limited to $2,500); 

 Money or valuable papers; 

 Animals and livestock; and 

 Licensed vehicles. 

Other Coverage 

The standard NFIP policy also provides coverage for other expenses or damage related 
to a flood. These include certain costs associated with the removal of debris and 
measures taken to protect the property, such as sandbagging, purchasing pumps, 
and/or expenses related to removing insured items to safety. 

Waiting Period 

Policy owners should be aware that in most cases there is a 30-day waiting period 
after the purchase of an NFIP policy before it goes into effect.This rule encourages 
people to keep a policy in force at all times, rather than wait until there is a flood 
threat.A community should publicize the availability of flood insurance so residents 
can have their insurance protection in place by the time a flood comes. 
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About the Mandatory Purchase of Flood Insurance Requirement 

The Flood Disaster Protection Act of 1973 and 
the National Flood Insurance Reform Act of 1994 
made the purchase of flood insurance mandatory 
for federally backed mortgages on buildings located 
in SFHAs. It also affects all forms of Federal or 
federally related financial assistance for buildings 
located in SFHAs. The SFHA is the base (100-year) 
floodplain mapped on a FIRM. It is shown as one or 
more zones that begin with the letter “A” or “V.” 

The requirement applies to secured mortgage 
loans from financial institutions, such as commer-
cial lenders, savings and loan associations, sav-
ings banks, and credit unions that are regulated, 
supervised, or insured by Federal agencies such 
as the Federal Deposit Insurance Corporation and 
the Office of Thrift Supervision. It also applies to all 
mortgage loans purchased by Fannie Mae or Fred-
die Mac in the secondary mortgage market. 

Federal financial assistance programs affected 
by the laws include loans and grants from agencies 
such as the Department of Veterans Affairs, Farm-
ers Home Administration, Federal Housing Admin-
istration, Small Business Administration, and the 
Department of Homeland Security’s FEMA. 

Lenders are required to complete a Standard 
Flood Hazard Determination (SFHD) form whenever 
they make, increase, extend, or renew a mortgage, 
home equity, home improvement, commercial, or 
farm credit loan to determine if the building or 
manufactured (mobile) home is in an SFHA. It is the 
Federal agency’s or the lender’s responsibility to 
check the current FIRM to determine if the building 
is in an SFHA. Lenders may read the FIRM them-
selves or they may use a flood zone determination 
company to provide the SFHD form. 

If the building is in an SFHA, the Federal agency 
or lender is required by law to require the recipient 

Mandatory Purchase Requirement 

to purchase a flood insurance policy on the build-
ing. Federal regulations require building coverage 
equal to the amount of the loan (excluding ap-
praised value of the land) or the maximum amount 
of insurance available from the NFIP, whichever is 
less. The maximum amount available for a single-
family residence is $250,000. Government-spon-
sored enterprises, such as Freddie Mac and Fannie 
Mae, have stricter requirements. 

The mandatory purchase requirement does not 
affect loans or financial assistance for items that 
are not covered by a flood insurance policy, such 
as vehicles, business expenses, landscaping, and 
vacant lots. It does not affect loans for buildings 
that are not in an SFHA, even though a portion of 
the lot may be within the zone. While not mandated 
by law, a lender may require a flood insurance policy 
as a condition of a loan for a property in any zone 
on a FIRM. 

If a person feels that an SFHD form incorrectly 
determines that the property is within the SFHA, 
he or she may request a Letter of Determination 
Review from FEMA. This must be submitted within 
45 days of the determination. More information can 
be found at http://www.fema.gov/fhm/fq_gen11. 
shtm. 

Note that even if a property is not in the SFHA 
or if FEMA issues a letter confirming that status, 
the lender may still require a flood insurance policy. 
Many areas of known local flooding are not in the 
SFHA, and having flood insurance is highly recom-
mended. People in areas of local flooding should 
discuss building coverage, contents coverage, and 
Preferred Risk Policies with their insurance agents. 

Although having a flood insurance policy is always a good idea, owners or renters 
of buildings subject to localized flooding that are outside the SFHA as shown on the 
community’s FIRM are not required to have insurance as a condition of receiving 
Federal assistance, including federally backed mortgages. However, if the area is 
remapped and a building previously outside the SFHA becomes included within it, 
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P A R T I V Chapter 11. Flood Insurance 

the mandatory purchase requirement (see previous page) will be triggered if the 
mortgage is refinanced or the owner takes out a home improvement loan. 

ICC Coverage 

There is a special coverage provision in the NFIP for insured buildings that have been 
substantially or repetitively damaged by a flood. ICC coverage provides up to $30,000 
to pay for the cost to comply with floodplain management regulations after a flood. 
If the building has been declared by the State or community to be substantially 
damaged or is repetitively damaged (as defined in the policy) the ICC coverage may 
be triggered.This payment is in addition to the damage claim payment that would be 
made under the regular flood insurance policy coverage. However, the total payments 
combined can not exceed the policy’s amount of coverage. 

Although a building subject to shallow localized flooding may be unlikely to be 
substantially damaged, it could become repetitively damaged by floods. In certain 
cases, an ICC claim can be paid if the building is repetitively flooded and has had 
two or more claims averaging 25 percent or more of the building’s value within a 
10-year period, provided the community requires that the property comply with its 
floodplain management ordinance. 

ICC will pay up to $30,000 to help cover elevation, relocation, demolition, and (for 
nonresidential buildings) floodproofing. ICC is available for any flood insurance claim 
and, therefore, is not dependent on the community’s receiving a disaster declaration. 

Coverage under the ICC does have limitations: 

 It covers only damage caused by a flood; 

 The building’s flood insurance policy must have been in effect during the 
flood; 

 ICC payments are limited to $30,000 per structure; and 

 Claims must be accompanied by a substantial or repetitive damage 
determination made by the local floodplain administrator. 

A community that is serious about reducing its repetitive local flooding problems 
should learn the details of ICC coverage. Proper enforcement and an informed property 
owner can greatly facilitate the claims process and help fund mitigation measures 
for flood-prone buildings. 

The Community’s Role 

NFIP flood insurance is available only in communities that participate in the NFIP. 
Communities must enforce their floodplain management regulations on new 
development in the SFHA (as discussed in Chapter 4) and stay in compliance with 
FEMA’s rules and regulations. Failure to fully enforce these regulations could result 
in the community’s residents having to pay a $50 probation surcharge or, if the 
community is suspended from the program, losing their flood insurance policies. 

A community can help protect properties subject to localized flooding in the following 
ways: 
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 It can participate in the Community Rating 
System (CRS) to lower the cost of insurance for A community that participates 
its residents and businesses.The CRS is discussed in the CRS earns reduced 
in Chapter 2. premiums for its residents who 

buy NFIP coverage, even those 
 It can encourage its citizens and businesses 

who are out of the designated
to purchase flood insurance coverage. Local SFHA. More than 1,000 communities across
public information activities are discussed in the United States now participate in the CRS. 
Chapter 5. Their flood insurance policyholders outside the 

mapped SFHA receive reductions in their an It should purchase insurance on its own public 
nual premiums of 5–10 percent, while policy buildings. 
holders in the SFHA receive reductions of up to 

Insurance for Public Property 45 percent. 
Under Activity 330 (Outreach Projects), CRS 

If a local government’s public buildings or facilities lie credit is provided to communities that carry out 
in any area that is prone to flooding, flood insurance local public information and awareness pro 
should be obtained. Policies are available for public grams that explain flood insurance to property 
property through the NFIP, and local governments have owners. 
other options as well. 

A local government can set a good example for the 
rest of the community by obtaining flood insurance for its public buildings and 
facilities, even if they are not in the SFHA. Furthermore, a community with an array 
of public buildings both in and out of the floodplain should insure all of them. If a 
major flood occurs and many public buildings are damaged, the claims paid on the 
insured structures and contents will free up other local government funds that will 
be needed to repair and rebuild things that were not insurable. Furthermore, Federal 
disaster assistance will be reduced by the amount of insurance that the community 
should have had on its flood-prone buildings. 

Larger local governments often self-insure against flooding simply by absorbing 
the cost of the damage. The expense of repair and rebuilding then comes out of 
the community’s general fund. This avoids annual outlays in premium payments. 
However, if many properties or facilities are exposed to damage, self-insurance can 
be a major drain on the local treasury. Some communities essentially self-insure for 
part of the anticipated losses by specifying a higher deductible on their commercial 
property insurance policy, or by purchasing coverage on properties in flood-prone 
areas but not on others. 

NFIP Insurance 

Flood insurance is available under the NFIP for public buildings and contents 
anywhere in the community, just as it is for privately owned buildings. In general, 
there is an overall per-building limit for non-residential buildings of $500,000 for 
the structure and $500,000 for the contents. 

Commercial Insurance Policies 

Local governments can purchase commercial property insurance policies or join a 
local government insurance pool to protect their public buildings from perils such 
as flood, earthquake, and hail. Such policies have a couple of advantages: 
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Insurance Affects Disaster Assistance 

It should be noted that Federal law expects 
public agencies to be fully insured as a condi-
tion of receiving Federal disaster assistance, 
and that such assistance will be reduced by the 
amount of insurance that the community should 
have had on its flood-prone buildings. 

For example, if a city hall in the SFHA suf-
fered $600,000 in flood damage to the struc-
ture, Federal disaster assistance will assume 
that the city had $500,000 in flood insurance 
coverage (the maximum coverage available 
under the NFIP for a non-residential building). 
The amount of disaster assistance would be 75 
percent of the remaining $100,000. This would 
not affect public buildings outside the SFHA. 

 The community can obtain more coverage than 
under the NFIP. 

 The policy can be customized to meet the needs 
of the local situation, with special endorsements, 
varying deductibles, and other provisions. 

Communities should verify the specific coverage and 
limitations of their policies. Many local agencies find 
out too late that their “all risk” insurance policies or 
government pools do not cover flooding. Further, many 
such policies have a deductible of $500,000, based on 
the assumption that the policy holder will get NFIP 
coverage for smaller flood losses. 

Basements 

There is limited coverage for basements under NFIP 
flood insurance policies.The NFIP defines “basement” 
as “any area of the building, including any sunken 
room or sunken portion of a room, having its floor 

below ground level (subgrade) on all sides.” This includes the below-grade floors 
of bi-level and tri-level homes. 

In general, flood damage to the walls and floor of the basement area is covered by 
the standard flood insurance policy; this usually is the most expensive damage to the 
basement. However, flood insurance coverage for basements is limited in two ways: 
(1) what is covered, and (2) when it is covered. 

1. In the basement or subgrade levels of a house, NFIP flood insurance will 
cover damage only to specific items needed for the operation of the building, 
such as the furnace, water heater, electrical components, and sump pumps. 
If the policy has contents coverage, the following items are covered if they 
are located in a basement:  clothes washer, dryer, food freezer, or portable 
air conditioning unit.There is no coverage for finishings such as wallpaper, 
carpeting, furniture, or other contents located in a basement. 

2. Flood insurance covers basement damage only when there is a general 
condition of surface flooding in the area, and the flood is the proximate 
cause of the damage. Damage that occurs when water gets into the basement 
from some other cause, such as sump pump overflow or sewer backup not 
caused by a general condition of flooding, is excluded from coverage. 

Sump Pump Failure 

Many buildings in areas prone to localized flooding have sump pumps to automatically 
remove water that collects around the building foundation. Unfortunately, the pump 
may malfunction, or the electricity could go out, especially during a storm. NFIP 
flood insurance covers damage to the sump pump as a result of flooding, but does 
not cover water damage caused by sump pump failure (except in cases in which 
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there is general flooding in the area and that flooding is the proximate cause of the 
damage). 

However, several private insurance companies offer coverage for water damage to a 
structure and its contents incurred if a sump pump fails. Each company has different 
amounts of coverage, exclusions, deductibles, and arrangements. Most such policies 
will not pay for damage from surface flooding that would be covered by the NFIP. 

Sewer Backup 

During heavy rains, stormwater may overload a community’s sanitary or storm sewer 
system. If the water levels in the receiving streams are high, the storm sewers cannot 
drain. The water backs up, usually into basements and other low-lying areas (see 
Chapter 10 for more information and illustrations). 

Flood Insurance Coverage for Basements 

The NFIP has limited coverage for basements and 
the below-grade floors of bi-levels, split levels, split 
foyers, and other buildings that have their lowest 
floor below ground level. The NFIP defines “base-
ment” as “any area of the building, including any 
sunken room or sunken portion of a room, having 
its floor below ground level (subgrade) on all sides.” 
(Article II of the Standard Flood Insurance Policy, 
May 1, 2005.) 

Coverage under building or structural coverage is 
limited to: 
a. Any of the following items, if installed in their 

functioning locations and, if necessary for opera-
tion, connected to a power source: 

1. Central air conditioners; 
2. Cisterns and the water in them; 
3. Drywall for walls and ceilings in a base-

ment and the cost of labor to nail it, 
unfinished and unfloated and not taped, 
to the framing; 

4. Electrical junction and circuit breaker 
boxes; 

5. Electrical outlets and switches; 
6. Elevators, dumbwaiters, and related 

equipment, except for related equipment 
installed below the base flood elevation 
after September 30, 1987; 

7. Fuel tanks and the fuel in them; 
8. Furnaces and hot water heaters; 

9. Heat pumps; 
10. Nonflammable insulation in a basement; 
11. Pumps and tanks used in solar energy 

systems; 
12. Stairways and staircases attached to the 

building, not separated from it by elevated 
walkways; 

13. Sump pumps; 
14. Water softeners and the chemicals in 

them, water filters, and faucets installed 
as an integral part of the plumbing sys-
tem; 

15. Well water tanks and pumps; 
16. Required utility connections for any item 

in this list; and 
17. Footings, foundations, posts, pilings, 

piers, or other foundation walls and 
anchorage systems required to support a 
building. 

b. Clean-up. (Article III. Section A.8.) 

Coverage under personal property (contents) cover-
age is limited to the following items, if installed 
in their functioning locations and, if necessary for 
operation, connected to a power source: 
a. Air conditioning units, portable or window type; 
b. Clothes washers and dryers; and 
c. Food freezers, other than walk-in, and food in any 

freezer. (Article III. Section B.3.) 
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Sewer backups can be costly, but 
sewer backup insurance is not! 

All insurance companies writing homeowner poli-
cies in Virginia offer special coverage for damage 
resulting from backups of drains and sewers, 
and this additional protection is available at very 
reasonable rates. For information on obtaining 
sewer backup coverage, contact your insurance 
company. 

The Town’s insurance carrier rarely approves 
claims resulting from sewer backups unless neg-
ligence in maintaining the system can be shown. 
Therefore, residents are encouraged to protect 
their property by obtaining sewer backup insur-
ance. 

The Town of Vienna, Virginia, has this notice 
on its Web site, letting residents know about 
the availability of sewer backup insurance and 
also that claims against the Town are not likely 
to result in payments. The notice is accompa-
nied by links to sites that offer advice about 
preventing damage from sewer backup. 

http://www.ci.vienna.va.us/Town_ 
Departments/backup_ins.htm 

Policies under the NFIP can cover damage from sewer 
backup (even in the basement) if there are also general 
flood conditions in the area that caused the house 
and/or basement to get wet. If there is not a general 
condition of flooding in the area, an NFIP policy will 
not cover this damage. As noted on the previous page, 
there is still limited NFIP coverage for certain items in 
a basement, regardless of the cause of the flood. 

However, several private insurance companies offer 
coverage for damage to a structure and its contents when 
sewer lines or a septic tank back up. Policy details will 
vary from company to company, but most of them will 
not pay for damage from surface flooding that would 
be covered by the NFIP. Each company has different 
amounts of coverage, exclusions, deductibles, and 
arrangements. Some endorsements on a homeowner’s 
insurance policy are free; on others, the costs can range 
up to about $75. 

Where to Get Help 

 Local insurance agents have information on 
both the National Flood Insurance Program and 
private insurance for sump pump failure, sewer 
backup, and other related coverage. 

 The State NFIP Coordinator can provide contacts 
for insurance and for the Community Rating 
System. 

 The community’s risk manager or finance office can provide information on 
whether community properties are adequately insured. 

 The NFIP may be contacted directly at 1-800-CALL-FLOOD.This number can 
also refer callers to agents in the area who sell flood insurance. 

 The NFIP Web site at http://www.fema.gov/nfip/ has useful information, 
answers to questions, lists of insurance agents, links to and order forms for 
publications, and public information materials. 

 Information on the NFIP Preferred Risk Policy for residential buildings can 
be found at http://www.fema.gov/nfip/prphome.shtm and for businesses at 
http://www.fema.gov/nfip/prpbus.shtm. 

 The CRS Resource Center Web site has a collection of CRS materials, 
publications, and links to other insurance-related information at http:// 
training.fema.gov/emiweb/CRS/. 

Additional resources are listed in Appendixes A and B. 
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Appendix A 
Sources of Assistance 
This is a list of contact information for the principal agencies 

and organizations that have expertise, information, and written 

materials about the techniques and tools for dealing with local 

flood problems as discussed in this guide. 

Department of Homeland Security/Federal Emergency Management Agency 
http://www.fema.gov 

 Benefit-Cost helpline 
1-866-222-3580 

 The Community Rating System 
http://training.fema.gov/emiweb/CRS/ 

 Cooperating Technical Partners Program 
http://www.fema.gov/fhm/ctp_main.shtm 

 FEMA Regional Offices 
http://www.fema.gov/regions/ 

 FEMA For Kids 
http://www.fema.gov/kids 

 National Flood Insurance Program 
1-800-CALL-FLOOD 
http://www.fema.gov/nfip/ 

 Planning Resource Page 
http://www.fema.gov/fima/planning.shtm 

 Preparing for flooding 
http://www.fema.gov/hazards/floods/floodf.shtm 

 Retrofitting publications 
http://www.fema.gov/hazards/floods/whatshouldidoprotect.shtm 

 Training courses 
http://training.fema.gov/emiweb/ 

Reducing Damage from Localized Flooding: A Guide for Communities A-1 

http://training.fema.gov/emiweb
http://www.fema.gov/hazards/floods/whatshouldidoprotect.shtm
http://www.fema.gov/hazards/floods/floodf.shtm
http://www.fema.gov/fima/planning.shtm
http://www.fema.gov/nfip
http://www.fema.gov/kids
http://www.fema.gov/regions
http://www.fema.gov/fhm/ctp_main.shtm
http://training.fema.gov/emiweb/CRS
http://www.fema.gov


 

 

 

 

Appendix A. Sources of Assistance 

National Weather Service 
http://www.noaa.gov or http://hydrology.nws.noaa.gov 

 StormReady program 
http://www.stormready.noaa.gov 

 Turn Around Don’t Drown™ campaign 
http://www.nws.noaa.gov/om/water/turnaround.shtml 

Rivers,Trails, and Conservation Assistance Program, National Park Service 
http://www.nps.gov/rtca/ 

 List of funding sources 
http://www.nps.gov/ncrc/programs/rtca/helpfultools/ht_funding.html 

Small Business Administration 
http://www.sba.gov 

State emergency management agency hazard mitigation offices 
http://www.fema.gov/fema/statedr.shtm 

State National Flood Insurance Program Coordinating Offices Directory 
http://www.floods.org/StatePOCs/map.asp 

U.S. Army Corps of Engineers 
http://www.usace.army.mil 

 National Nonstructural/Flood Proofing Committee 
http://www.usace.army.mil/inet/functions/cw/cecwp/NFPC/nfpc.htm 

U.S. Department of Agriculture 

 Agricultural Extension Services 
http://www.csrees.usda.gov 

 Natural Resources Conservation Service 
http://www.nrcs.usda.gov or http://www.nrcs.usda.gov/programs/ 
watershed 

U.S. Department of Energy 

 Smart Communities Network 
http://www.sustainable.doe.gov/disaster/disintro.shtml 

U.S. Environmental Protection Agency 
http://www.epa.gov 

 National Pollutant Discharge Elimination System program 
http://cfpub.epa.gov/npdes/ 

 Environmental Kids Club 
http://www.epa.gov/kids/ 

U.S. Geological Survey 
http://www.usgs.gov 
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Organizations 

American Greenways Program 
http://www.conservationfund.org/?article=2471&back=true 

American Planning Association 
http://www.planning.org 

American Rivers 
http://www.americanrivers.org 

American Society of Civil Engineers 
http://www.asce.org 

American Red Cross 
http://www.redcross.org 

American Trails 
http://www.americantrails.org/ 

Association of State Floodplain Managers 
http://www.floods.org 

National Association of Flood and Stormwater Management Agencies 
http://www.floods.org/StatePOCs/stchoff.asp 

 Certified Floodplain Manager Program 
http://www.floods.org/Certification/certprog.asp 

 Mitigation Success Stories 
http://www.floods.org/Publications/mit%20succ%20stories/mssiii1.htm 

Land Trust Alliance 
http://www.lta.org/ 

National Association of Flood and Stormwater Management Agencies 
http://www.nafsma.org 

National Wildlife Federation 
http://www.nwf.org 

 Kidzone 
http://www.nwf.org/kids/ 

Nature Conservancy 
http://nature.org/ 

The Trust for Public Land 
http://www.tpl.org/ 

 Financing alternatives 
http://www.tpl.org 

The Waterfront Center 
http://www.waterfrontcenter.org/ 
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State and Local Entities 

 Local planning office 

 Local emergency services office 

 Local building department 

 Regional planning commissions and councils of government 

 Soil and water conservation districts 

 State office of emergency management 

 County emergency manager 

 Local chapter of the American Red Cross 

 Utility company and cooperatives 

 School district 

 Park department 

 Youth groups 
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Appendix B 
Reference Works and 
Recommended Reading 
The following are citations to all documents recommended in 

the text of this guide, supplemented by other materials useful in 

approaching local flood problems. It is organized by topic. Some 

references are listed under more than one topic. 

Community-Level Approaches 

Association of State Floodplain Managers. 1987. Reducing losses in high risk flood 
hazard areas: a guidebook for local officials. FEMA 116. Washington, D.C.: Federal 
Emergency Management Agency. 

Association of State Floodplain Managers and U.S. Environmental Protection 
Agency. 1996. Using multi-objective management to reduce flood losses in your watershed. 
Madison,WI: ASFPM.This publication reviews the 10-step planning process 
and coordination of a hazard mitigation plan with other community goals 
and objectives. It includes examples, references, and lists of sources of 
assistance. It is particularly detailed on integrating flood protection activities 
with other community activities.To order, call ASFPM: 608-274-0123. 

Association of State Floodplain Managers. 2001. Flood mitigation planning—the first 
steps. Madison,WI: ASFPM.This floodplain management planning kit consists 
of reference materials, masters for handouts, and a 2-part video that explains 
the 10-step process to the general public. It is designed to be shown at the 
first meeting of a planning committee. Order through the ASFPM Web site, 
http://www.floods.org or call 608-274-0123. 

Association of State Floodplain Managers. 2003. No adverse impact: a toolbox for 
common sense floodplain management. Madison, WI: ASFPM. Available from World 
Wide Web: (http://www.floods.org). 

Federal Emergency Management Agency. 2000. Planning for a sustainable future: the 
link between hazard mitigation and livability. FEMA 364. Washington, D.C.: FEMA. 
Available from World Wide Web: (http://www.fema.gov/fima/planresource. 
shtm). A 40-page illustrated overview of hazard mitigation principles, 
including a list of Federal technical assistance and funding sources. 

Reducing Damage from Localized Flooding: A Guide for Communities B-1 

http://www.fema.gov/fima/planresource
http://www.floods.org
http://www.floods.org
https://activities.To


 
     

 

 

 
 

 

 
  

  
   

 

 

 
 

  

 
  

Appendix B. Reference Works and Recommended Reading 

Federal Emergency Management Agency. National Flood Insurance Program/ 
Community Rating System. 2003. Example plans. Washington. D.C.: FEMA. 
Available from World Wide Web: (http://training.fema.gov/emiweb/CRS/ 
index.htm). Click on “Resources.”This 60-page document reviews the 
10-step CRS credit criteria for floodplain management plans and identifies 
additional actions needed to also qualify as a FEMA-approved hazard 
mitigation plan. 

Federal Emergency Management Agency. “How-to” guides for mitigation 
planning, available from World Wide Web: http://www.fema.gov/fima/ 
resources.shtm. 

Getting started: building support for mitigation planning (FEMA 386-1) 

Understanding your risks: identifying hazards and estimating losses (FEMA 386-2) 

Developing a mitigation plan: identifying mitigation actions and implementation strategies 
(FEMA 386-3) 

Bringing the plan to life: implementing the hazard mitigation plan (FEMA 386-4) 

Incorporating historic resources into mitigation planning (FEMA 386-6) 

Integrating manmade hazards into mitigation planning (FEMA 386-7) 

Federal Interagency Floodplain Management Task Force. 1996. Protecting floodplain 
resources: a guidebook for communities. FEMA 268.Washington, D.C.: Federal 
Emergency Management Agency. 

Wright, J.M., and J.L. Monday. 1996. Addressing your community’s flood problems:A 
guide for elected officials. Madison,WI: Association of State Floodplain Managers, 
and the Federal Emergency Management Agency.This 38-page booklet 
provides a useful explanation of the importance of planning, along with 
recommendations and first person testimonials. It is excellent background 
reading for elected officials.To order, call ASFPM: 608-274-0123. 

Wetmore, French and Gil Jamieson. 1999. “Flood mitigation planning: the CRS 
approach.” Natural Hazards Informer 1 (July). 

Regulatory Tools 

Arendt, Randall G. 1996. Conservation design for subdivisions. Washington, D.C.: Island 
Press. 

Association of State Floodplain Managers. 1987. Reducing losses in high risk flood 
hazard areas: a guidebook for local officials. FEMA 116.Washington, D.C.:  Federal 
Emergency Management Agency. 
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Appendix B. Reference Works and Recommended Reading 

Association of State Floodplain Managers. 2003. No adverse impact: a toolbox for 
common sense floodplain management. Madison, WI: ASFPM. Available from World 
Wide Web: (http://www.floods.org). 

Federal Emergency Management Agency. 1995. Managing floodplain development in 
approximate zone A areas: a guide for obtaining and developing base (100-year) flood elevations. 
FEMA 265. 1995. Available from World Wide Web: (http://www.fema.gov). 
Includes the computer program QUICK-2: Computation of Water Surface 
Elevations in Open Channels,Version 1.0. 

Federal Emergency Management Agency. National Flood Insurance Program/ 
Community Rating System. 2002. CRS credit for stormwater management. 
Washington, D.C.: FEMA. Available from World Wide Web: (http://training. 
fema.gov/emiweb/CRS/index.htm). Click on “Resources.” 

Federal Emergency Management Agency. National Flood Insurance Program/ 
Community Rating System. 2002. CRS credit for higher regulatory standards. 
Washington, D.C.: FEMA. Available from World Wide Web: (http://training. 
fema.gov/emiweb/CRS/index.htm). Click on “Resources.” 

Federal Emergency Management Agency. 2003. Guidelines and specifications for flood 
hazard mapping partners. Washington, D.C.: FEMA. Available from World Wide 
Web: (http://www.fema.gov). 

Kusler, Jon A. 2004. No adverse impact: floodplain management and the courts. Madison,WI: 
Association of State Floodplain Managers. Available from World Wide Web: 
(http://www.floods.org). 

Morris, Marya. 1997. Subdivision design in flood hazard areas. Planning Advisory 
Service Report No. 473. Chicago: American Planning Association and 
Federal Emergency Management Agency. Copies can be ordered for $32 
from American Planning Association, 122 South Michigan Ave., Suite 1600, 
Chicago, IL  60603, 312-431-9100. pasreports@planning.org. 

Public Information and Awareness 

Federal Emergency Management Agency. National Flood Insurance Program/ 
Community Rating System. 2002. CRS credit for outreach projects. Washington, 
D.C.: FEMA. Available from World Wide Web: (http://training.fema.gov/ 
emiweb/CRS/index.htm). Click on “Resources.” 

Warnings and Emergency Services 

Denver Office of Emergency Management, Urban Drainage and Flood Control 
District. 2003. Flood Protection Handbook. Denver, CO: City and County of Denver. 

Federal Emergency Management Agency. National Flood Insurance Program/ 
Community Rating System. 2002. CRS credit for flood warning programs. 
Washington, D.C.: FEMA. Available from World Wide Web: (http://training. 
fema.gov/emiweb/CRS/index.htm). Click on “Resources.” 
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Appendix B. Reference Works and Recommended Reading 

National Science and Technology Council, Committee on Environment and 
Natural Resources. 2000. Effective disaster warnings, report by the Working Group 
on Natural Disaster Information Systems Subcommittee on Natural Disaster Reduction. 
Washington, D.C.: NSTC. 

U.S. Army Corps of Engineers. 1985. Guidelines on community local flood warning and 
response systems. Washington, D.C.: National Technical Information Service. 

Area Analysis 
Federal Emergency Management Agency. 2001. Understanding your risks: identifying 

hazards and estimating losses. FEMA 386-2. Washington, D.C.: FEMA. 

Federal Emergency Management Agency. 2003. “Mitigation BCA toolkit.” 
Washington, D.C.: FEMA.This compact disk has FEMA benefit-cost analysis 
software, guidance documents, and case studies. 

Federal Emergency Management Agency. 2005. “National Mitigation Data 
Collection Tool.” Washington, D.C.: FEMA.This software is an aid to 
choosing appropriate mitigation measures for a flood-prone property, 
with information on risk, building construction, and costs. Available from 
NFIPCRS@iso.com. 

Drainage Improvements 

Association of State Floodplain Managers. 2003. No adverse impact: a toolbox for 
common sense floodplain management. Madison,WI: ASFPM. Available from World 
Wide Web: (http://www.floods.org). 

Bannerman, Roger. 2003. Rain gardens: a how-to manual for homeowners. Madison: 
Wisconsin Department of Natural Resources. 

Federal Emergency Management Agency. National Flood Insurance Program/ 
Community Rating System. 2002. CRS credit for drainage system maintenance. 
Washington, D.C.: FEMA. Available from World Wide Web: (http://training. 
fema.gov/emiweb/CRS/index.htm). Click on “Resources.” 

Federal Emergency Management Agency. 2002. Promoting mitigation in Louisiana. 
Washington, D.C.: DHS/FEMA. 

Price,Thomas N., and Dennis W. Dreher. 2000. Urban Stormwater Best Management 
Practices for Northeastern Illinois: Course Notebook. Chicago: Northeastern Illinois 
Planning Commission. 

Sacks, Alvin M. 1994. Residential Water Problems. Washington, D.C.:  Home Builder 
Press. 

Redevelopment 
Federal Emergency Management Agency. 1998. Property acquisition handbook for local 

communities. FEMA 317.Washington, D.C.: FEMA. 

Reducing Damage from Localized Flooding: A Guide for Communities B-4 

https://fema.gov/emiweb/CRS/index.htm
http://training
http://www.floods.org
mailto:NFIPCRS@iso.com


 
    

  
 

  
    

 
   

  
 

 
 

 

 
  

 
 

 

 
  

 

 
   

  
    

 
     

 
   

Appendix B. Reference Works and Recommended Reading 

Federal Emergency Management Agency. 2000. Planning for a sustainable future: the 
link between hazard mitigation and livability. FEMA 364. Washington, D.C.: FEMA. 
Available from World Wide Web: (http://www.fema.gov/fima/planresource. 
shtm). A 40-page illustrated overview of hazard mitigation principles, 
including a list of Federal technical assistance and funding sources. 

Federal Emergency Management Agency. 2000. Rebuilding for a more sustainable future: 
an operational framework. FEMA 365. Washington, D.C.: FEMA. 

Federal Insurance Administration. 1991. Answers to questions about substantially damaged 
buildings. FEMA 213.Washington, D.C.:  Federal Emergency Management 
Agency. 

Flink, Charles A., and Robert M. Searns. 1993. Greenways: a guide to planning, design, 
and development. Washington, D.C.: Island Press. 

Monday, Jacquelyn L. 2002. “Building back better: creating a sustainable 
community after a disaster.” Natural Hazards Informer 3. Boulder, CO: Natural 
Hazards Research and Applications Information Center. Available from 
World Wide Web: (http://www.colorado.edu/hazards/informer/infrmr3/ 
informer3.pdf). 

National Wildlife Federation. 1998. Higher ground: a report on voluntary property buyouts 
in the nation’s floodplains. Washington, D.C.: NWF. Available from World Wide 
Web: (http://www.nwf.org). 

Natural Hazards Research and Applications Information Center. 2001. Holistic 
disaster recovery: ideas for building local sustainability after a natural disaster. Boulder, CO: 
Natural Hazards Center. Available from World Wide Web: (http://www. 
colorado.edu/hazards/holistic_recovery/). 

Schwab, Jim; Kenneth C.Topping; Charles C. Eadie; Robert E. Deyle; and Richard 
A. Smith. 1998. Planning for post-disaster recovery and reconstruction. PAS Report No. 
483/484. Chicago, IL: American Planning Association. 346 pp. 

Retrofitting 

Federal Emergency Management Agency. 1996. Engineering principles and practices for 
retrofitting flood-prone residential buildings. FEMA 259. Washington, D.C.: FEMA. 

Federal Emergency Management Agency. 1998. Homeowner’s guide to retrofitting: 
six ways to protect your house from flooding. FEMA 312.Washington, D.C.: FEMA. 
Available from World Wide Web: (http://www.fema.gov/pdf/hazards/ 
hurricanes/guide.pdf). 

Federal Emergency Management Agency. 1999. Protecting building utilities from flood 
damage. FEMA 348.Washington, D.C.: FEMA. Available from World Wide Web: 
(http://www.fema.gov/hazards/floods/lib06b.shtm). 

Federal Emergency Management Agency. 2000. Above the flood: elevating your flood-
prone house. FEMA 347. Washington, D.C.: FEMA. 
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Appendix B. Reference Works and Recommended Reading 

Federal Emergency Management Agency’s Technical Bulletin series. Available 
from World Wide Web: (http://www.fema.gov/fima/techbul.shtm). 

Federal Insurance Administration. 1993. Openings in foundation walls. FIA-TB-1. 
Washington, D.C.: Federal Emergency Management Agency. 

Federal Insurance Administration. 1993. Flood-resistant materials requirements. FIA-
TB-2. Washington, D.C.: Federal Emergency Management Agency. 

Federal Insurance Administration. 1993. Non-residential floodproofing—requirements 
and certification. FIA-TB-3.Washington, D.C.: Federal Emergency Management 
Agency. 

Federal Insurance Administration. 1993. Wet floodproofing requirements for structures 
located in Special Flood Hazard Areas in accordance with the National Flood Insurance Program. 
Technical Bulletin 7-93. Washington, D.C.: Federal Emergency Management 
Agency. 

Louisiana State University Cooperative Extension Service. 1999. Floodproofing 
resources. Baton Rouge, LA: LSU. 

Sacks, Alvin M. 1994. Residential water problems. Washington, D.C.:  Home Builder 
Press. 

U.S. Army Corps of Engineers’ National Flood Proofing Committee references. 
Available from World Wide Web: (http://www.usace.army.mil/inet/ 
functions/cw/cecwp/NFPC/nfpc.htm). 

U.S. Army Corps of Engineers. National Flood Proofing Committee. 1984. Flood 
proofing systems & techniques. Washington, D.C.: Corps of Engineers. 

U.S. Army Corps of Engineers. National Flood Proofing Committee. 1996. Flood 
proofing techniques, programs, and references. Washington, D.C.: Corps of Engineers. 

U.S. Army Corps of Engineers. National Flood Proofing Committee. Floodproofing 
– how to evaluate your options, U.S. Army Corps of Engineers National Flood 
Proofing Committee. 1993.Washington, D.C.: Corps of Engineers. 

U.S. Army Corps of Engineers. Local flood proofing programs. 2005. Washington, D.C.: 
Corps of Engineers. Available from World Wide Web: (http://www.nwo. 
usace.army.mil/nfpc/docs/Local_FP_Program_February_2005.pdf). 
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Index 
A 

A Zone vii, 4-4, 4-5, 8-2 
acquisition 7-9, 7-10, 9-2, 9-6 through 9-15, 10-20, B-5 
anxiety 2-2  [See also safety hazards] 
approximate A Zone  4-4, 4-6 
area analysis  2-8, 7-1 through 7-12, 8-7, 9-1, 9-2 
ASFPM [See Association of State Floodplain Managers] 
Association of State Floodplain Managers (ASFPM)  2-8, 3-8, A-2, A-3, B-1, B-2, B-3 
automated system for flood warning  6-3 

B 

B Zone vii, 1-2 
backup valve  7-4, 10-10 through 10-12 
base flood elevation (BFE)  vii, 4-5, 4-6, 4-14, 10-16, 11-1 
base map  4-2 
basement 7-4, 9-11, 10-3, 10-5 through 10-7, 10-9 through 10-15, 11-3, 11-8, 11-9, 11-10 
basin [See watersheds] 
benefit-cost analysis  5-7, 7-9, 7-12, 9-10, 10-16, B-2, B-4 
berm  7-6 
BFE [See base flood elevation] 
buffers  4-10, 4-11 through 4-12, 8-5 
building codes  10-17 
building coverage  10-15, 10-16, 11-2, 11-3 
building standards  2-5, 2-8 
buy-out [See acquisition] 

C Zone viii, 1-2 
capital improvement plan  3-3, 4-8, 9-4 
catchment  [See watersheds] 
CDBG [See Community Development Block Grant] 
Certified Floodplain Manager (CFM) program  5-8, A-3 
CFM [See Certified Floodplain Manager program] 
channelization  2-4, 8-3, 8-6, 8-7, 9-5 
cleanup  2-2 through 2-4, 6-8 through 6-10, 10-13, 11-1 
cluster development  4-8, 4-11 
commercial insurance policies 11-7 
Community Development Block Grant (CDBG)  7-11, 9-10, 10-20 
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Index 

Community Rating System (CRS)  vii, 2-8 through 2-10, 3-8, 4-1, 4-7, 4-10, 4-13, 4-18, 5-3, 
5-4, 5-9, 6-1, 7-9, 8-14, 8-15, 9-10, 9-11, 10-15, 10-19, 10-20, 11-3, 11-7, A-1, B-2, 
B-3, B-4 

compensatory storage  8-10, 10-18 
comprehensive plans  3-3, 4-7, 4-9, 9-3 
contents coverage  10-15, 11-1 through 11-5 
Cooperating Technical Partners (CTP) program  4-4, A-1 
Corps of Engineers  [See U.S. Army Corps of Engineers] 
covenants  9-13, 10-3 
crawlspace  5-7, 9-11, 10-3 
critical facilities  6-1, 6-4 through 6-6, 10-19 
CTP [See Cooperating Technical Partners program] 
culvert  1-1, 2-4, 2-6, 7-5, 7-7, 8-6, 8-8, 8-13 

D 

dams 2-3, 8-7, 8-8, 8-11 
debris  2-5, 2-6, 5-5, 6-8, 7-5, 8-3, 8-11, 8-14, 8-15, 10-3 
design flood elevation (DFE)  10-2, 10-16 through 10-18 
design parameters 10-16 
detention 2-4, 4-13, 4-14, 8-4, 8-10, 8-11 
development regulations  3-2, 4-2, 4-10, 4-14, 5-2, 8-9 
development rights  9-13 
DFE [See design flood elevation] 
disaster assistance 2-1, 6-9, 8-8, 9-10, 10-21, 11-2, 11-6, 11-8 
disaster declaration  9-10, 10-20, 10-21, 11-1 
Disaster Mitigation Act (DMA) of 2000  3-6 
drainage  2-6, 2-7, 4-1, 4-2, 4-6 through 4-8, 4-10, 4-13 through 4-20, 5-1, 5-5, 7-1, 7-5, 

7-6, 7-7, 7-9, 8-1 through 8-16, 9-13, 9-15, 10-6 through 10-7 
dredging  7-5, 8-7, 8-8 
drowning  2-1, 2-2  [See also safety hazards] 
dry floodproofing  10-2, 10-7 through 10-9 
dumping 2-4, 5-5, 8-13 through 8-16 

E 

easements 2-5, 4-11, 4-17 through 4-20, 7-8, 8-13, 9-13, 10-6, 10-7, 10-17 
ecosystem 8-12, 9-13 
education  [See public awareness] 
ejector pump 10-10, 10-11 
electrocution  2-2  [See also safety hazards] 
elevation  4-14, 4-17, 4-19, 5-7, 6-9, 10-1 through 10-3, 10-14 through 10-16, 10-18, 

10-19, 11-3 
Elevation Certificates  2-10 
elevations  4-2 through 4-5 
Emergency Management Institute (EMI)  3-9, 5-6, 5-9 
emergency operations center  6-5  [See also critical facilities] 
EMI [See Emergency Management Institute] 
EPA  [See U.S. Environmental Protection Agency] 
erosion  2-5, 4-11, 4-13, 4-15, 5-2, 8-4, 8-7, 8-9, 10-3, 10-17 
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F 

fatalities  2-1  [See also safety hazards] 
Federal Emergency Management Agency (FEMA)  viii, 1-1, 3-3, 3-6, 3-8, 3-9, 4-2, 4-3 

through 4-7, 4-16, 5-4 through 5-7, 6-10, 7-2, 7-3, 7-10, 7-11, 9-5, 9-8 through 
9-14, 10-20, 10-21, 11-2, A-1, B-1 through B-6 

FEMA [See Federal Emergency Management Agency] 
FEMA mapping standards  4-6, 4-7 
fill 8-10, 10-2, 10-18 
financial assistance 2-1, 3-5, 3-8, 4-4, 4-5, 5-7, 6-11, 7-9 through 7-11, 9-2, 9-7 through 

9-10, 10-20 
fire station  [See critical facilities] 
FIRM [See Flood Insurance Rate Map] 
FIS [See Flood Insurance Study] 
Flood Insurance Rate Map (FIRM)  viii, 1-1, 1-3, 2-6, 3-2, 4-1 through 4-7, 4-16, 5-1, 5-3, 

7-3, 8-2, 9-1, 10-15 through 10-17, 11-2 through 11-5 
Flood Insurance Study (FIS)  4-3, 4-12, 7-3, 8-8, 10-14, 10-17 
flood maps  4-3, 4-4, 4-5, 5-2 
Flood Mitigation Assistance (FMA)  3-6, 7-11, 9-10, 10-20 
flood mitigation plan  3-3, 9-10, B-1, B-2 
flood of record  4-3 through 4-6 
flood profile  4-3, 8-8 
flood watches  6-3 through 6-5 
floodplain vii, 1-1, 1-2, 3-8, 4-1 through 4-5, 4-14 through 4-16, 5-1 through 5-3, 8-2, 9-1, 

9-2, 9-15 
floodproofing  3-8, 5-4 through 5-7, 10-2, 10-7 through 10-12, 10-16, 11-6, B-6 
floodwall  6-6, 7-6, 8-9, 8-10, 9-6, 10-4 through 10-6, 10-18 
floodway  vii, 4-11, 4-16, 8-10, 10-17 
floor drain plug 10-9, 10-10 
funding [See financial assistance] 
future-conditions hydrology  4-7 

G 

grants [See financial assistance] 
green infrastructure  4-11 through 4-15 
greenway  4-14, 9-4, 9-12, 9-13, A-3, B-5 
groundwater  4-18, 10-9 

H 

habitat  4-8, 4-11, 4-14, 4-15, 5-3, 8-6, 8-8 through 8-13, 9-2, 9-5, 9-14 
Hazard Mitigation Grant Program (HMGP)  3-8, 7-10, 9-9, 10-20 
hazard mitigation plan  2-5, 3-4 through 3-6, 3-8, 9-4, 9-6, B-1, B-2 
health [See safety hazards] 
historic preservation  5-7, 9-4, 9-5 
HMGP [See Hazard Mitigation Grant Program] 
homeowners association  5-5, 8-15, 9-6 
homeowners insurance  2-3, 11-1, 11-10 
human intervention  10-4 through 10-6, 10-9 through 10-14 
hurricanes  3-4, 3-5, 4-5, 5-7, 6-3 
hydrology  4-3 through 4-9 
hydrostatic pressure  10-8, 10-11, 10-12 
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Y 

yard drainage  2-7, 8-12, 10-6 
yard improvements  10-1, 10-6, 10-7 

Z 

Zone A  [See A Zone] 
zoning 2-5, 2-8, 4-1, 4-8, 4-10, 5-3, 10-3, 10-18 
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