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Termainology

Throughout this guide, the following terms are used.

A Zone is defined as the Special Flood Hazard Area shown on a community’s Flood
Insurance Rate Map. The A Zone is the area subject to inundation during a 100-year
flood, which is the flood elevation that has a 1-percent chance of being equaled or
exceeded each year. There are several categories of A Zones, including AO (shallow
sheet flow or ponding; average flood depths are shown); AH Zones (shallow flooding;
base flood elevations are shown); numbered A and AE Zones (base flood elevations
are shown); and unnumbered A Zones (no base flood elevations are provided because
detailed hydraulic analyses were not performed).

B Zone is defined as an area of moderate flood hazard, usually depicted on Flood
Insurance Rate Maps as between the limits of the base flood and 500-year flood of
the primary source of flooding. B Zones may have local, shallow flooding problems. B
Zones are also used to designate areas protected by levees and base floodplains of little
hazard, such as those with average flood depths of less than 1 foot.

BFE is the base flood elevation. The base flood is the flood having a 1-percent chance
of being equaled or exceeded in any given year. (It is also known as the 100-year
flood.) The BFE has been adopted by the National Flood Insurance Program as the
basis for mapping, insurance rating, and regulating new construction.

C Zone is defined as an area of minimal flood hazard, usually depicted on the Flood
Insurance Rate Map as above the 500-year flood level of the primary source of
flooding. C Zones tend to have local, shallow flooding problems. B and C Zones may
have flooding that does not meet the criteria to be mapped as a Special Flood Hazard
Area, especially ponding, localized drainage problems, and streams that drain smaller
watersheds.

CRS is the abbreviation for Community Rating System, a voluntary program for
National Flood Insurance Program-participating communities. The goals of the
CRS are to reduce flood losses, facilitate accurate insurance rating, and promote
the awareness of flood insurance. The CRS was developed to provide incentives for
communities to go beyond the minimum floodplain management requirements to
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Introduction

This guide is intended to help local offices in cities, towns, villages, and counties in
the United States understand what they can do to reduce the damage, disruption, and
public and private costs that result from the shallow, localized flooding that occurs
within their jurisdictions. This is flooding that all too often escapes the attention
received by larger floods or those that are clearly mapped and subject to floodplain
development regulations.

Part I of the document introduces the content and goals of the guide. It includes
Chapters 1 and 2, which:

m Qutline the purpose of the guide and how to use it;
® Explain what is meant by local or localized flooding;

m Lay out the scope of the localized flooding problem as it affects jurisdictions
throughout the United States;

B Give reasons why communities would want to deal with these types of flood
problems; and

® Explore how a community can get started to find and implement remedies
for its localized flooding problems.

PartI:
Chapter 1. Background

Chapter 2. Localized Flooding
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Background

Most cities, towns, villages, and counties in the United States have one or
several clearly recognizable flood-prone areas, usually along a river or stream or
other large body of water. These areas usually are identified as the Special Flood
Hazard Area (SFHA) on the community’s Flood Insurance Rate Map (FIRM),
whach s provided to the community by the Federal Emergency Management
Agency (FEMA ) when it joins the National Flood Insurance Program (NFIP).

These flood-prone areas are properly the subject of community, State, and Federal

inatiatives to minimize the flooding and its impacts. The NFIP and communities

addpress these flood-prone areas through maps, floodplain management criteria,

ordinances, and communily assistance programs.

However, thousands of communities also have shallow, localized flooding problems
outside of the SFHA resulting from ponding, poor drainage, inadequate storm
sewers, clogged culverts or catch basins, sheet flow, obstructed drainageways, sewer
backup, or overbank flooding from small streams. These kinds of flood events can
occur anywhere in a community.

If these localized floods occurred infrequently, the problems would be minor.
However, in some areas localized flooding can be chronic, so that over the years the
cumulative damage and recurring disruption from localized flooding can be more
than that caused by flooding on major rivers and streams. The costs of insuring
buildings that are subject to this repeated damage add up as well.

Local and State officials confirm that localized flooding is a problem.They characterize
it as “a drainage issue,” “low-level nuisance flooding,” and “headwater flooding.”
According to one local official, citizens seem to present more complaints about
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Photo by Michael Democker © 2003
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Flood water does not have to be deep to make a costly mess.

repetitive localized flooding than about deeper, more destructive flooding from
larger bodies of water.

A community’s floodplain management requirements in the SFHA will protect new
construction from localized flooding. However, most communities do not have such
regulations for development outside the SFHA, in areas mapped as B Zones, C Zones,
or X Zones. If action is not taken, local flooding problems will likely increase over
time as development in watersheds and in B, C, and X Zones continues without
sufficient land use and building regulations.

The NFIP’s Interest

Flood insurance is available for all eligible buildings within a community that
participates in the NFIP. However, the NFIP currently has no floodplain management
criteria for B, C, and X Zones—those areas that lie outside of the SFHA—and no
requirements for communities to take action to reduce or prevent losses in these areas.
The result is significant financial losses for the NFIP, including the cost of insuring

1-2
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Chapter 1. Background

repetitive loss properties. Here are some statistics that

show the cost of localized flooding to the NFIP: What is Localized Flooding?
® Since 1978 the NFIP has paid over $2.8 billion In this guide, localized flooding refers to flooding
in claims in B, C, and X Zones. outside the scope of criteria that apply to the
. . ) SFHA as depicted on a community’s FIRM. This
» Of that, $1.1 billion was paid for claims includes areas within and outside the B, C, and

on repetitive loss properties. X Zones. Such floods are often referred to as:

stormwater flooding
nuisance flooding
flooding on small streams
carpet wetters

B Between 20 percent and 25 percent of all
repetitive loss properties are rated as being in B,
C, and X Zones.

® In some communities, over half of the repetitive poor drainage
loss buildings are in B, C, and X Zones. ponding

About This Guide

Many State and local officials assert that their communities have put forth substantial
effort to address localized flooding problems with much success. They say that,
although flood mitigation is not always seen as a good use of funds in lower risk
areas, communities would benefit from guidance on addressing localized flooding
problems. They believe that information for both the property owner and local
officials is important, and that both audiences need to understand the necessity for
taking action and how reducing flood losses can benefit them and their communities
in the long term.

This guide is a response to that expressed need. It is meant to help State and local
officials understand what they can do to reduce the damage, disruption, and
public and private costs that result from localized flooding that occurs within their
jurisdictions.

Accordingly, this document

® Supports the premise that State officials, local officials, and residents can do
something about localized flooding problems;

B Focuses on building a community’s capability to minimize its existing
localized flood problems and avoid future ones; and

® Contains ideas and techniques that can work within the existing community
framework. Nothing has to be reinvented unless the community wants to do
so.

This is not a technical manual; there are many excellent technical reference sources
already available. Instead, this guide outlines the types of actions that can be taken,
explains why they are important and what their potential benefits are, and points the
reader in the direction of where to obtain more information and assistance.
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Localized Flooding

Localized flood problems sometimes do not get the remedial attention they need,
partly because they are not the subject of dramatic headlines or stories on the
nightly news, and partly because they fall outside the scope of many local flood
protection ordinances, which are geared toward the Special Flood Hazard Area
(SFHA) depicted on the community’s Flood Insurance Rate Map (FIRM).
However, as local officials, technical staff, and residents of those areas know,

this flooding is a significant—and usually recurring—jproblem.

The Problem

Localized flooding can result from even minor storms. Runoff overloads the
drainageways and flows into the streets and low-lying areas. Sewers back up; yards
are inundated. Homes and businesses are flooded, especially basements and the lower
part of first floors. Localized flooding poses most of the same problems caused by
larger floods, but because it typically has an impact on fewer people and affects small
areas, it tends to bring less State or Federal involvement such as funding, technical
help, or disaster assistance. As a result, the community and the affected residents or
business owners are left to cope with the problems on their own. Finally, flooding
of this type tends to recur; small impacts accumulated over time can become major
problems.

Safety Hazards

People are at risk even in shallow flooding. It is not unusual for children, especially,
to drown after slipping in shallow water or to be swept into a ditch or storm drain.
Even adults can be knocked down by just a few inches of moving water.

According to the National Weather Service, almost half of all flood fatalities occur in
vehicles. Local storms can quickly fill underpasses and cover bridges, and even two
feet of water can float most vehicles, including large ones. If the water is moving,
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Chapter 2. Localized Flooding

Village of Gurnee, Illinois

Children, as well as adults, often do not realize the danger of even shallow flood
walters.

vehicles can be swept away. Driving at night during a local flood can be especially
hazardous.

Emergency workers and other public employees who help in flood response and
cleanup risk injury and even death themselves.

Water and electricity can lead to a dangerous situation, no matter how shallow the
water. Damp electrical system components pose a shock hazard, as do the extra tools
and appliances people use to clean up moist conditions.

Health Concerns

In addition to the obvious risks of drowning and electrocution, there are many
less well-known health problems that can be consequences of shallow flooding,
particularly if it is recurrent.

® Damp conditions can trigger the growth of mold and mildew in flooded
buildings, especially if the weather is warm and atmospheric humidity high.
Molds contribute to allergies, asthma, and respiratory infections, especially in
children, the elderly, and those with weakened immune systems.

® Snakes and rodents are forced out of their natural habitat by flood waters and
move into closer contact with people.

® Gasoline, pesticides, fuel oil, chemicals, and other substances can be brought
into the area and into buildings by flood waters. They soak into the soil,
building components, and furniture, and can result in long-term health
problems.

22
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® Standing water and wet conditions are breeding
grounds for mosquitoes, which are not only a
nuisance but also can transmit encephalitis and
West Nile Virus.

® Any flood experience is a strain on individuals
and families. Over time, this stress can lead to
anger, conflicts with others, inability to sleep,
anxiety, hyperactivity, depression, withdrawal,
or lethargy.

m The stress is intensified if there is a sense
that the flood water will be back because the
problem has not been solved. This can worsen
pre-existing medical conditions and contribute
to mental health problems.

Property Damage

Even a few inches of water in the basement or ground
floor of a building can cause expensive damage.
Carpeting, wallboard, insulation, mattresses, and
upholstered furniture must be thrown out and replaced.
Flooring, studs, and other wooden parts of the building
must be thoroughly cleaned and dried. Business records,
photographs, and other papers are often destroyed.
Many owners find it cheaper to replace flooded
furniture, cabinets, contents, machinery, equipment,
and inventory than to try to salvage them. Since these
areas often flood frequently, the cumulative damage
can be significant.

Many property owners outside the SFHA do not have
flood insurance. Property and contents damage from
flooding is not covered under standard homeowners

Even Minimal Risk Zones
Can Be Dangerous

In 1997, a series of intense thunderstorms

in Fort Collins, Colorado, resulted in flooding
throughout the city. The Johnson Mobile Home
Park, located in an X Zone, was completely
destroyed, and five of its residents died in the
flood.

L =4
Indiana Department of Natural Resources

Even shallow flooding results in a major cleanup and
repair effort. A common approach to cleaning flooded
wallboard is to cut and remove the lower 4 feet and
replace those sections and the insulation.

insurance policies. No amount of money can compensate for ruined keepsakes,

photographs, or family heirlooms.

Even under non-flood conditions, there can be some structural damage if the soils have

been saturated for a long period or repeatedly over time. Foundations can be gradually
undermined, wood can rot, and masonry materials can become weakened.

Disruption

Flood waters can block streets, disrupt traffic patterns, and hinder access to homes
and businesses. This can affect the entire community, not just those whose property

is flooded. People have to evacuate wet and/or damaged homes, and businesses have
to close. Cleanup and repairs take time away from normal routines, interrupting

lives and business operations. These difficulties may be serious enough to close a
business permanently. All these interruptions, even if short-lived, have ripple effects
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Legal Liability for Flood Problems

When individuals receive damage from flood-
ing or erosion they often file lawsuits against
governments, claiming that the government
has caused the damage, contributed to it, or

(in some instances) failed to prevent or provide
adequate warnings of the hazard. Such lawsuits

are expensive for governments not only because
damage awards are growing but also because of
attorney and expert witness fees... Courts have
often held governmental units liable for inade-
quately maintaining or operating culverts, bridge
crossings, channelization projects, and dams.

throughout a community, its citizens, its commerce,
and its economy.

Costs to Local Government

Localized flooding can cause damage to public property,
particularly if the flooding recurs periodically. Even
though they are intended to withstand some abuse,
sidewalks, streets and roads, benches, trash cans, fences,
public buildings, signs, and other public property suffer
additional wear and tear from flooding and will require
repair, replacement, or repainting more frequently than
normal.

Another cost of flooding is the diversion of local

government staff and resources. Flood fighting, repairs

Kusler (2004) to public buildings, extra trash collections, and cleanup

of public property are all expenses that are borne by

the public.
Impacts on the Community

In many instances, residents of the flooded areas complain to their local officials,
wanting to know why the flooding happens and what is going to be done about it.
Such dissatisfaction can even culminate in lawsuits against the local government for
damage resulting from, for example, an undersized storm drainage system.

Areas that are flooded repeatedly show signs of deterioration. Buildings age
before their time, and streets, sidewalks, and other infrastructure wear out sooner.
Maintenance becomes harder to carry out. Property owners can be discouraged if
flooding happens more than once or twice and begin to take shortcuts on some
repairs, skip them altogether, or even move out and convert the building to a rental
property, even if it has not been brought back up to its pre-damage condition. Some
owners of repeatedly flooded properties walk away, letting the mortgage holders
foreclose and resell or rent out the problem property. These approaches solve the
current owner’s problem, but just pass the flooding threat on to others.

Repeatedly flooded areas become undesirable places in which to live or work. Property
values decline and the community’s tax base is diminished.

Shallow stormwater flooding and drainage problems can have a ripple effect
throughout the community’s economy, social fabric, environment, and quality of life.
Itis a good idea to step back from the situation, take a broad look at other community
concerns or problems, and decide whether localized flooding is contributing to any
of them.

® Are property values falling in some areas?
B Has a once-attractive stream become a place to dump garbage?

® Is the economy periodically disrupted?
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Has the fishing declined?

B Have environmental conditions been degraded?

Are stream banks eroding and threatening homes or bridges?
B Do more storm sewers need repairs?

All these seemingly unrelated issues may well be influencing, or be influenced by, a
flooding problem. The advantage is that the solutions to the flood problem can be
linked with solutions to other, perhaps more visible or popular, local concerns. They
can even influence how well the community can sustain itself into the future.

What Can Be Done

Most of the time, the areas that receive shallow localized flooding are outside the
community’s regulatory floodplain and thus are not subject to the zoning regulations
and building standards that are in place in higher-risk areas. A community may feel
that it can do only what the National Flood Insurance Program (NFIP) requires and
that it has no regulatory jurisdiction or the power to enforce floodplain management
requirements outside the SFHA. However, there are many examples of communities
throughout the United States that have taken charge of their localized flooding
problems instead of focusing solely on the SFHA and the minimum NFIP criteria.
These communities have worked on their own to successfully resolve their localized
flooding problems by tailoring solutions to their own needs, resources, and desires.
The vital first step is for community officials and residents themselves to realize that
they have a problem and that they can resolve it.

Develop a Strategy

An organized approach is always best, and developing a strategy does not need to be
a large undertaking. The community’s approach to resolving a localized flood problem
can be a formal plan, such as a community hazard mitigation plan, or it can be a
simple decision to take a couple of visible steps in the right direction. Whatever is
decided, the strategy should address the real needs and desires of the community,
or at least those of the neighborhoods with flood problems. As detailed in Chapter
3 and Chapter 7, finding out what those concerns are lays the foundation for a plan
that can be implemented successfully.

Coordinate with Other Concerns

A remedy for a flooding problem can also be a remedy for some other local concerns,
and vice versa. Finding ways to combine solutions to these problems can be the key
to simultaneously improving life in the community and alleviating flooding.

B Does the community/neighborhood need a park? A low-lying area converted
to public space could fulfill that purpose and also provide needed storage for
stormwater to alleviate flooding of nearby homes or businesses.

® Does the community/neighborhood need after-school activities for young
people? Cleaning accumulated debris out of a stream channel and “adopting”

Reducing Damage from Localized Flooding: A Guide for Communities
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it can minimize flooding and provide an educational experience for middle
and high school students.

® Have residents or businesses in certain neighborhoods been asking for
sidewalks? Combining the installation of this infrastructure with drainage

works can make pedestrians safer and can also direct stormwater to a more

appropriate location.

® Has the downtown area been declining? If it is flood-prone, a project to
mitigate the flooding could support revitalization efforts, and vice versa.

Orland Hills Solves its Flood Problems

Village of Orland Hills

The Village of Orland Hills, Illinois, had a varied
and widespread flooding and drainage problem that
affected buildings, yards, and streets throughout
town. Heavy rains caused water problems several
times each year.

The Village has a FIRM, but the mapped SFHA
is relatively small and 82 percent is preserved as
open space. The chronic flooding situations faced by
Orland Hills residents were caused by local drainage
problems. Regulating floodplain development and
other traditional flood control approaches would not
help.

Accordingly, the Village created a Committee that
prepared a Flood Protection Plan in 1995. It re-
viewed problems with maintenance of open ditches
and detention basins. Many of the problems were
preventable.

In some areas, weeds and brush have
been allowed to grow. Rocks placed as rip
rap on the banks have been moved to the
channel bottom, apparently by children.
Figure 2-1 shows where the rip rap has been
moved to plug a detention basin inlet.

The worst problem in the channel is the
condition of some of the culverts. As shown
in the profiles, the culverts are so small
that they act as dams even when clear.
Ouver time, debris collects in them, rip rap is
moved to block them, and they suffer from
wear and tear. The pipes under 93rd Av-
enue have apparently separated, resulting
in a hole in the overlying fill. Figure 2-2
shows this culvert and the barricade that
has been placed over the hole.

Flood Protection Plan, Village of Orland Hills,
1995, pp. 2-6-2-7.
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Figure 2-3

The Plan identified storm sewer backup and yard
drainage as major causes of the continuing prob-
lems. The Plan also noted that many of the prob-
lems were caused by the owners themselves:

Over the years, this drainage system
has been disrupted. Many property own-
ers are not aware of the need to keep their
easements and swales open. They installed
sheds, planters, railroad ties, or swimming
pools in the easements. They built fences
right on their lot lines to enclose the largest
part of their properties. Figure 2-3 shows
this process in one of the newest areas of
Orland Hills. The low swale in the middle
of the picture is being encroached wpon by
the new fences.

Early homes in Orland Hills, especially
homes on crawlspaces, were built at the
original ground level. Later home builders,
especially for tri-levels, added fill around
the lots. This provided positive drainage
Jrom the lot, protected the lower areas from
drainage problems, and improved the ap-
pearance of the site.

Now when it rains, the runoff goes
downhill to the lowest point: the older
buildings that did not backfill or raise
their lots. Directing downspouls and sump
pump discharge pipes toward the property
line aggravates the problem. Often the first
property developed becomes the recipient of
runoff as later builders fill in their lots. An
example of this is seen in Figure 2-4.

Village of Orland Hills

Village of Orland Hills

Figure 2-4

The Flood Protection Plan recommended a range of
activities that have since been implemented:

» Tougher enforcement of easement restrictions;

» Passage and enforcement of a stream-dump-
ing ordinance;

* Initiating a formal drainage maintenance
program that inspects all ditches and storm
sewers several times each year and after
every heavy rain;

* Small scale projects to correct local prob-
lems, including televising storm sewers and
rehabilitating broken ones;

« Site visits to determine the causes of local
flooding problems and to advise property own-
ers about what they can do; and

* A public information program that includes
articles in the Village newsletter, annual let-
ters to residents in problems areas, cable TV
“crawlers,” and an annual public information
campaign theme, such as “Don’t forget your
drainage.”

Since these efforts were started, Village staff
report that the number of flooding complaints has
decreased dramatically. They noted that some
easement and dumping violations were reported by
neighbors, a sign that the public information activi-
ties were paying off.

In 1996, Orland Hills joined the NFIP Community
Rating System (CRS). Village officials found CRS
materials helpful in designing their program and the
annual reporting requirements helpful reminders
to keep their programs going. They note that there
are more advantages to the CRS than the direct
financial reward to the policyholders. Orland Hills is
currently a CRS Class 5, one of the best in the na-
tion, even though there are only 22 flood insurance
policies in the Village.

Reducing Damage from Localized Flooding: A Guide for Communities
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Solving Localized Flooding—
Value Added

» Property and neighborhoods are preserved
and often improved.
The lives of residents and emergency per-
sonnel are protected. Fewer floods mean
fewer opportunities for injuries and accidents
to occur.
The health of community residents is safe-
guarded; unhealthy and stressful situations
are minimized.
The economic viability of the community is
maintained.
Disruption and economic losses from
flooding are reduced or eliminated.
Business interruptions and permanent
closures are minimized.
Public (local) costs of flood response
and recovery are reduced or eliminated.
Property values and the local tax base
are preserved.
Legal liability is minimized.
Credit for certain activities can be obtained
under the CRS, resulting in lower insurance
premiums for all flood insurance policyhold-
ers in the community. Even policyholders
outside the SFHA receive a 5 to 10 percent
reduction in their premiums.
Making progress, and especially participat-
ing in the CRS, provides both an incentive for
more organized and permanent local flood-
plain management, stormwater drainage,
public awareness, and other activities.

Pick an Activity and Do It

Start with an action item listed in the plan or strategy
that is easy, or inexpensive, or can be added on an
existing activity. An early success will give people
a sense of accomplishment and encourage moving
on to the more difficult or complicated tasks. After
that, priorities will have to be set by the community
based on identification of the most visible problems
and the resources that are available, as well as other
factors.The area analysis process described in Chapter
7 offers some ideas of the factors to be considered
in setting priorities.

Any initiative will fall into one of the three general
categories of approaches listed below. These are
based on the scale of the area and number of people
affected, going from broad to narrow.The rest of this
guide is organized according to this scheme.

Organize community-wide activities (Part II of
this guide) to make a broad impact and/or obtain
wider support. This includes local planning and
bolstering the capabilities of community staff
(Chapter 3); and assessing regulations, mapping,
building standards, zoning, and other techniques
that apply to the whole community, even if there
are different provisions for certain areas (Chapter
4). Public awareness and education campaigns
(Chapter 5) and flood warning systems and
emergency services (Chapter 6) also are best
handled at the community level.

Tackle each neighborhood problem area
individually (Part IIT). In many cases, several
homes and/or businesses suffer flood problems
for the same reason, whether it’s their location
in a low-lying area or an inadequate storm

drain or culvert. The local government will probably be the entity to carry
out neighborhood-level projects or programs, but involving residents as

much as possible is essential. The area analysis recommended in Chapter 7
encompasses this idea. Neighborhood associations or even ad hoc groups of

property owners can be a big help in spreading the word, developing ideas,
and garnering citizen support for changes such as drainage improvements
(Chapter 8) and even redevelopment (Chapter 9).

® Deal with individual buildings. The flood risk to some flood-prone structures

cannot be mitigated through a community-wide or neighborhood-level
approach. These buildings need special attention to make them resistant
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to flooding. Another reason to work on a single-building basis is that
convincing one property owner to take protective measures for his or her
property may well induce others in the area to follow. Often people are
hesitant because they don’t know what the finished product will look like
or because they are unfamiliar with the problem or the techniques that can
solve it. An individual success can induce others to take action and lead to a
bigger project, if needed.

Part IV explains the best techniques to use on individual structures, namely,
retrofitting (changing a building or part of it to make it more resistant to
flood waters) in Chapter 10, and flood insurance, discussed in Chapter 11.

Join or Advance in the Community Rating System

Under the NFIP Community Rating System (CRS), a community receives a classification
based upon credit points that are awarded for conducting activities to reduce flood
losses, such as better mapping, stronger regulations, public information campaigns,
flood damage reduction projects, and/or flood warning and preparedness programs.
The credit points earn reductions in flood insurance premium payments for all NFIP
policyholders in the community, even those outside the floodplain.

But participating in the CRS is not just about saving people money. Belonging to the
CRS provides an incentive not only to start new flood mitigation activities, but also to
keep them going. A CRS community must recertify each year that it is continuing the
activities for which it receives credit. The recertification is a simple procedure, but it
serves to keep local attention focused on the importance of these ongoing activities.
Further, in the process of applying for the CRS, a community receives help on and
feedback about parts of its flood reduction program, which improves staff expertise
and generates new ideas. Some communities say that the CRS has changed the way
their programs work, even without budget increases.

Because there are 10 levels (classes) in the CRS, even communities that already
participate can benefit from undertaking additional flood-related activities. They will
receive greater premium discounts and can take advantage of the expert assistance,
information, and contact with other communities.

Where to Get Help

® The Community Rating System Web site is http://training.fema.gov/
emiweb/CRS/.

m The Web site of the Association of State Floodplain Managers (ASFPM) is
http://www.floods.org.

m Information on the NFIP can be viewed at http://www.fema.gov/nfip/.

® Examples of how localities have solved flood problems can be found easily
on the Web. Search for “mitigation success” or go to http://www.floods.
org/Publications/mitsuccstories/mssiiil.htm.

Additional resources are listed in Appendixes A and B.

The CRS has made

the Village think more
proactively about
stormwater management,
instead of just waiting
for the next big rain.

— Gary Salavitch, Village of
Hoffman Estates, Illinois
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Communaity-
Level 1ools and
lechmiques

The first part of this guide reviewed the problems created by localized flooding and
the reasons why a community should take actions to protect people and property
from the hazard. Chapter 2 noted that actions can be taken at three different levels:
community-wide, neighborhood, and individual structures.

Part II addresses the broadest of these levels: techniques for coping with flooding
that are appropriate for community-wide action. First, Part I describes a community
planning process that will help determine and build support for appropriate flood
mitigation activities. It will also meet the planning prerequisite for several Federal
funding programs. Next, various regulations are discussed that a community can
apply to its flood-prone areas. The usefulness and potential of public information
campaigns and projects are presented. Finally, Part II explores what a community
should do to improve its warnings for localized flooding, as well as its preparedness
for a flood emergency.

Part II:
Chapter 3. Community-Level Activities
Chapter 4. Regulatory Tools
Chapter 5. Public Information and Awareness

Chapter 6. Warning and Emergency Service
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Communaity-
Level Activities

This chapter reviews the three parts to organizing communaty-level activities:
(1) determining an overall strategy, (2) preparing a more detailed plan, and

(3) building capabilities to implement flood-protection actions. As used in this

guide, a “community” is any city, village, town, county, or other local government

with authority to enact floodplain management measures.

The Strategy

A community should have an overall strategy that outlines how it will address its
localized flooding problems. It may be as simple as doing nothing or funding drainage
improvements in response to complaints. The more the community intends to do,
the more involved the strategy must become.

The Document

Many communities have unwritten strategies or strategies that change when leadership
changes.To be effective, the strategy should be written. A written document provides
a clear statement that will be consistent over time. It also shows how individual
actions fit in the bigger picture. The best approach would be a document adopted
by the governing board, such as a resolution.

A strategy or resolution can be as short as one page. No special format is needed, but
it should recognize that there is a problem and identify the key policies and actions
that will be pursued. An example is on pages 3-4 and 3-5. Circulating a draft for
comments by the appropriate staff will help gain their support and ensure that the
policies and actions are realistic.

Strategy Statements

Strategy statements will depend on the problems, resources, and the community’s
level of commitment to take action. Examples include:
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® All reports of localized flooding problems will be investigated by municipal
engineering, utility, or public works staff to determine the cause and most
appropriate solution.

m New buildings constructed in flood problem areas must be protected to the
highest recorded flood level, even if they are not in the Special Flood Hazard
Area (SFHA) mapped on the community’s adopted Flood Insurance Rate Map
(FIRM).

m Land development regulations will be reviewed to determine if revisions
would help prevent localized flooding problems or exacerbate existing
problems in the future.

® All residents in areas with localized flooding problems will be encouraged to
purchase and maintain flood insurance.

® All buildings will be constructed with positive drainage away from the
building.

The rest of the chapters in this book can be used as a checklist to identify actions
that can be pursued by the community and included in the strategy document. The
more time spent reviewing what should be done, the more detailed the strategy can
be. However, there comes a point at which the level of detail is sufficient for the
community plan to be prepared, reviewed, and adopted.

Long-Term Strategies

Some communities have short-term and long-term strategies. Short-term strategies
might include small-scale drainage modifications and encouraging people to buy
flood insurance. The long-term strategy could be to prepare a flood mitigation plan
that sets out a more comprehensive approach to the problem.

A Community Plan

A community-level plan is more formal and detailed than a strategy statement. It
summarizes the problem(s), sets goals, reviews alternative actions, and selects those
actions that will best reduce the problem. It is a systematic and thorough review of
what can be done. It should take more time and involve more people than a simple
strategy.

Benefits
A well-prepared plan will:

B Ensure that all possible activities are reviewed and implemented so the local
problem is addressed by the most appropriate and efficient solutions;

B Ensure that individual activities are coordinated with other community goals
and activities, preventing conflicts and reducing the costs of implementing
each activity;

® Coordinate local activities with Federal, State, and regional programs;
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® Educate residents on flood problems, flood
insurance, and loss-reduction measures;

® Build public and political support for mitigation
projects; and

® Fulfill planning requirements for State or
Federal mitigation grant funds.

The Process

Plans can come in a variety of formats and organizational
styles. The format and organization of a plan is not
important, but the process of planning is.

The planning process provides a framework within
which planners, local officials, residents, engineers,
technical experts, stakeholders, and others can work
out the details and reach a consensus on what should
be done. The process works for all types of plans, such

The City of Conway, South Carolina, was se-
verely flooded by Hurricane Floyd in September
1999. The Waccamaw River and its tributaries
flooded areas that were mapped as X Zones on
the community’s FIRM. Acting quickly, before
the waters receded, the City Council passed a
resolution that spelled out its strategy:

 All properties, including those not in the
SFHA, would be inspected and subject to the
same reconstruction requirements.
A mitigation plan would be prepared to iden-
tify a long-term solution.
Residents would be helped with information
and financial assistance.

The resolution appears on the next two pages.

as comprehensive plans, land use plans, capital improvement plans, neighborhood

redevelopment plans, hazard mitigation plans, stormwater management plans, and

floodplain management plans.

Planning Guidance

The Federal Emergency Management Agency (FEMA) has published various guidance

documents over the years, and they all agree on four basic phases to developing a

mitigation plan:

1. Organize for the effort and involve affected parties, especially the public;

2. Assess the hazard and the community’s exposure to damage by the hazard;

3. Set goals and review and select appropriate measures to reach those goals;

and

4. Adopt, implement, evaluate, and revise the plan
periodically.

There are four FEMA programs with planning criteria:
the three major flood mitigation funding programs
require a plan as an application prerequisite, and the
Community Rating System (CRS) has credit criteria for
floodplain management planning The chart on page 3-6
shows that the planning process the community uses
can meet the prerequisites of all these programs.

One planning effort can meet the community’s
needs and meet the criteria of several different
programs, including hazard mitigation grants,
the CRS, the Natural Resources Conservation

Service, and the Corps of Engineers’ project
prerequisite. Planners should review the crite-
ria of each program to ensure that their efforts
will qualify for all the programs’ benefits.

These programs have published guidance documents that are listed in the last section

of this chapter. Furthermore, flood control assistance from the U.S. Army Corps
of Engineers also has a floodplain management plan requirement. The Corps of

Engineers’ guidance states that a plan that meets the CRS criteria under Floodplain
Management Planning, Activity 510, will fulfill this requirement.
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Resolution by the City of Conway, South Carolina, After
Flooding from Hurricane Floyd in 1999

WHEREAS, properties along the Waccamaw River
and its tributaries in the City of Conway have been
severely flooded, are currently uninhabitable, and
according to the best available information, may be
substantially damaged;

WHEREAS, the floodplain ordinance of the City
requires substantially damaged residences to be
either elevated or demolished and either option can
place a hardship upon the owners;

WHEREAS, the City Council has discussed vari-
ous alternative ways to redevelop the area but none
has yet been reviewed in depth and none has been
based on full knowledge of the condition of the
buildings or the desires or financial conditions of
the owners; and

WHEREAS, several of the redevelopment alterna-
tives reviewed to date may conflict with each other,
may jeopardize the availability of flood insurance to
residents, and/or may not be in the long term best
interests of the residents or the community;

NOW, THEREFORE, BE IT RESOLVED by the City
Council of the City of Conway that:

It is the policy of the City of Conway to:

1. Keep the City in good standing in the National
Flood Insurance Program to ensure that all resi-
dents can obtain financial assistance and flood
insurance to protect their properties from flood
damage;

2. Not allow any reconstruction or reoccupation of
flooded buildings or homes until the City Build-
ing Official or his duly authorized representative
has inspected the site and issued a building
permit;

3. Carefully develop a mitigation plan for the af-
fected area after a review of all options (includ-
ing flood control, reconstruction, elevation,

floodproofing and relocation) based on building

conditions, the desires of the property owners,

and funding sources that are available to assist
the property owners; and

Assist residents with information on relocation
and other flood protection measures and help
them obtain financial assistance.

To implement this policy, be it hereby resolved that:

1.

Every building that has been flooded must have
an inspection by the Building Official or his duly
authorized representative before it is repaired or
reoccupied. If the level of damage is minor, the
Building Official may issue a letter saying that
clean up may proceed without a permit. There is
no fee for such inspection or for the subsequent
permit to repair or rebuild a flooded building.

A Mitigation Planning Committee is hereby es-
tablished. Its members shall be:

(The City of Conway citizens’ names have been
removed, but their representation on the committee
is the following)

S

Chair — banker, floodplain resident and for-
mer city manager

Vice-chair — floodplain resident
Floodplain resident

Floodplain resident

Floodplain resident

Council member, floodplain resident
Council member, floodplain resident
Director of Planning

Building official, floodplain resident
Floodplain resident

Grants/special projects coordinator
Floodplain resident

The Mitigation Planning Committee is charged
with the following:

(continued on facing page)
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(continued from page 3-4)

a.Collect data on building conditions, the de-
sires of the property owners, and funding
sources for reconstruction and redevelop-
ment in the flooded area;

b.Recommend reconstruction and redevel-
opment policies and procedures to be
followed by the City;

c. ldentify particularly hard hit areas that
could be designated as target areas ap-
propriate for acquisition, clearance and
conversion to open space;

d.Prepare a post-flood hazard mitigation plan
for the City that designates target areas
and recommends mitigation measures
appropriate for the flood hazard facing the
City; and

e.Keep the public informed of its delibera-
tions and recommendations.

Upon the advice of the mitigation planning
committee, the City Council may adopt a

moratorium to prohibit reconstruction of
buildings in certain target areas until the
mitigation plan is adopted.

Owners of property in the affected area are
encouraged to:

a.Attend public meetings to review the City’s
mitigation planning activities and recom-
mendations;

b.Cooperate with the building inspectors in
order to help determine the condition of
their buildings and to collect accurate data
as quickly as possible; and

c.Assist in the preparation of the mitigation
plan by providing information on the condi-
tion of their buildings and whether they
are interested in relocating to a flood free
location.

Passed this 27th day of September 1999.

Building Capabilities

Once the strategy has been decided or the plan has been drafted, the community
should prepare to implement it. A formal plan will identify who is responsible
for each action item, when it will be accomplished, and what will be the source
of funding. A strategy may not be so specific; however, certain activities should be
pursued in a strategy.

Assign Staff Responsibilities

An activity identified in a strategy or an action item in a plan will not be implemented
if no one is responsible for it. The strategy resolution or the mayor should designate
offices or individual staff members as the lead for each activity.

In most cases, the responsibility will be obvious: the public works department is
responsible for drainage maintenance and the planner is responsible for plans. The
discussion in the following chapters includes typical contacts and responsible offices
for the various mitigation tools and techniques.
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Hazard Mitigation Grant

Community Rating System

Assess Risks

FEMA How-to and Pre-Disaster Flood Mitigation Floodplain Management
Series Mitigation Program Assistance Program Planning
(DMA 2000 Plan Criteria) (10-Step Process)
Coordination among Coordination with other - : :
agencies agencies or organizations. Coordination with other agencies
Phase 1 g}ﬁﬂﬁ;gﬁ\gfg other . Involve the public
Organize Involve the public, Including a
Resources Involve the public throughout the descrlptloF? gl;.th.e pli';mnlngt
lanning process process. Public involvement _
P may include workshops, public | Organize to prepare
State coordination of local meetings, or public hearings. the plan
mitigation planning
. Flood hazard area inventory
Identify all hazards that identifies the flood risk,
including estimates of the Assess the flooding
number and types of structures | hazard
Profile hazard events at risk and repetitive loss
Phase 2 properties.

Problem identification, including

Mitigation Plan

Identification and analysis of
mitigation measures

Funding sources

cost-effective and technically
feasible mitigation actions.

2 Assess vulnerability a description of the existing
© flood hazard, the extent of flood
g depth and damage potential, Assess the problem
= Estimate potential losses and the applicant's floodplain
2 management goals.
i}
o . .
> Documentation of planning process Set goals
'
s Capability assessment Review possible activities
T Review of possible mitigation
Phase 3 o actions, including the
Develop the Develop hazard mitigation goals identification and evaluation of

Draft an action plan

Phase 4
Implement and
Monitor
Progress

Adoption

Implementation of mitigation
measures

Implementation through existing
programs

Monitoring, evaluation, and
updating the plan

Continued public involvement

Documentation of the formal
plan adoption by the legal
entity submitting the plan
(e.g., Governor, mayor,
county executive).

Adopt the plan

Implement, evaluate, and revise
the plan

FEMA 386-3 (2000, p. xi)

The planning requirements and processes that are used for FEMA programs and described in various guidance
documents coincide as shown in this chart. It should be noted that a CRS publication, Example Plans, provides
guidance that will meet all three programs’ criteria. It is available at hitp://training. fema.gov/emiweb/CRS/.

3-6
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Educate Staff

Although it may be obvious that the planner is responsible for plans, the community’s
planner may not be familiar with flood mitigation planning. There are many
publications and training programs, as well as references in this guide, that can help
educate or train staff on flood protection tools and techniques.

Get Help

A community should not duplicate the efforts of others. Nor should it try to solve
all its problems by itself. Other government agencies and private organizations may
be implementing activities that can affect flooding in the community. Many agencies
and organizations can provide:

B Flood hazard data and maps;

® Technical information on flood mitigation tools and techniques;
B Guidance on regulatory requirements;

® Advice and assistance in the planning effort;

m Staff training;

® Implementation of an activity; and/or

® Financial assistance.

The lists in Appendixes A and B give agencies, organizations, and other resources
that can be consulted for help in planning and conducting local flood mitigation
activities.

Help can also be hired. A community may turn to a consultant if it concludes that:
® It does not have enough staff;
m It does not want to hire staff for a short-term project; or
® It wants help from someone with specialized knowledge.

At the end of each chapter of this guide is a section called “Where to Get Help,”
which lists relevant and helpful agencies and organizations. Those entities should be
contacted for assistance or for information on qualified consultants who can help
the community’s efforts.

Integrate Activities

The best way to ensure that an activity will be implemented is to incorporate
it into existing programs and activities. If staff members modify their work or
accept assignments as part of their regular duties, the activity will become part of
the community’s routine responsibilities. Integrating the flood protection tools
and techniques into ongoing activities also reduces the financial impact on the
community.
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A Planning Success Story

After a flood in 1990, Village officials of South
Holland, lllinois, were faced with many angry
residents who were convinced that the Village
was not doing enough to protect them from
flooding. The Village formed a Flood Liaison
Committee so residents and staff would work
together.

The Committee spent a year preparing a
floodplain management plan that reviewed all
the alternatives and recommended 31 action
items. The Village began providing technical
assistance and a floodproofing rebate program
that has helped fund 450 self-help retrofitting
projects to protect homes from local flooding.

Residents are now active participants in the
Village mitigation program. South Holland has
since received one of the highest ratings in the
CRS (Class 5), has received state and national
awards, and has played a lead role in the initia-
tion of a watershed-wide flood and stormwater
mitigation planning effort.

The Flood Liaison Committee still meets to
provide oversight of the staff’s activities and to
monitor, evaluate and recommend revisions to
the plan.

Wetmore and Jamieson (1999)

The integration of activities is discussed in the
chapters that follow. Examples include:

® Modifying subdivision regulations to include
stronger drainage and stormwater management
standards, rather than adopting a new set of
regulations;

® Adding flood protection topics to water quality
public information materials instead of creating
and printing new brochures;

B Coordinating park and open space planning
with floodplain property acquisition efforts,
using Federal mitigation funds to help expand
recreation lands; and

m Using experienced housing rehabilitation staff
to provide retrofitting advice and/or administer
retrofitting financial assistance funds.

Evaluate

A periodic review of activities included in the strategy or
plan can be helpful. The community should determine if
the activities are being implemented and, if so, whether
they are effective. At the same time, the basis for the
strategy or plan should be evaluated to determine if
they are still relevant and whether new activities are
needed.

Periodic monitoring, evaluating, and, if necessary,
revising the activities recommended by a floodplain

management or hazard mitigation plan are requirements of the FEMA planning

programs. They are good measures to include in a strategy.

Where to Get Help

m FEMA'’s Planning Resource Page at http://www.fema.gov/fima/planresource.

shtm.

® Flood Mitigation Planning—The First Steps, Association of State Floodplain Managers

(ASFPM), 2001, is a floodplain management planning kit consisting of
reference materials, masters that can be duplicated 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 at http://www.floods.org or call 608-274-0123.

m FEMA Regional Offices (see Appendix A).
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State National Flood Insurance Program coordinating office and the State
emergency management agency's mitigation office can be located at http://
www.floods.org/StatePOCs/map.asp and http://www.fema.gov/fema/
statedr.shtm, respectively.

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

The Insurance Services Office (ISO) administers the Community Rating
System on behalf of FEMA. For technical assistance in preparing a floodplain
management plan, contact NFIPCRS@ISO.com.

Publications and other information about the CRS, including its planning
components, are available at http://training.fema.gov/emiweb/CRS/.

Regional planning commissions and councils of government often help
communities with planning or prepare plans for them.

Training courses in floodplain management, flood insurance, the CRS,
building protection, and other matters are offered by the Emergency
Management Institute. Tuition is usually free to local government staff. The
schedule and course descriptions can be found at http://www.fema.gov/
emi/.

If there is a State-level professional association for floodplain managers,
wetlands managers, stormwater managers, or others, it can be a resource
for technical training opportunities for local staff. Floodplain management
associations can be found at http://www.floods.org/StatePOCs/stchoff.asp.

The State emergency management agency can be contacted for technical
training schedules for local staff.

Three FEMA programs provide financial assistance for flood or hazard
mitigation planning on a 75%/25% cost share:

» Flood Mitigation Assistance program (FMA)
» Pre-Disaster Mitigation program (PDM)

» In the PDM grant program, special consideration will be given to
small and impoverished communities and they may be eligible for a
90%/10% split.

» Hazard Mitigation Grant Program (HMGP).

The State emergency management agency and the FEMA Regional Offices
have more information about these funding programs. (Note that the Flood
Insurance Reform Act of 2004 has a special provision under which the

cost share for mitigating repetitive loss properties may be 90%/10%, but
regulations to implement this change have not yet been finalized.)
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Regulatory lools

In almost all cases, it is less expensive and less disruptive for a communaty to
prevent flood problems from occurring than to mitigate problems that already

exist. Regulatory tools can be designed to protect new buildings from flooding

and to prevent new development from creating new or aggravating existing flood

problems. The National Flood Insurance Program (NFIP) and its Community
Rating System (CRS) are good starting points for reviewing regulatory tools.

To participate in the NFIP, communities are required to adopt and enforce regulations
to manage new development in the Special Flood Hazard Area (SFHA) shown on the
Flood Insurance Rate Map (FIRM). As noted in Chapter 2, significant damage can
occur in the areas outside the SFHA in the B, C, and X Zones.

To prevent new development from making its localized flood problems worse, a
community needs to do more than just enforce its NFIP regulations. The many
regulatory tools that help minimize flooding and flood damage are discussed under
the five main sections of this chapter:

® Adopting a map showing additional flood-prone areas to be regulated;

Planning and zoning for appropriate development in flood-prone areas;

Setting standards for new subdivisions;

Setting standards for new buildings in flood-prone areas; and

Regulating site drainage.

A Regulatory Floodplain Map

The first step in managing new construction to protect it from flood damage is
to determine what areas are subject to regulation. The NFIP has published the
community’s FIRM, but this should be considered as only a beginning. The regulatory
floodplain on the FIRM may not adequately identify all of a community’s at-risk
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areas. There are several reasons why some local flooding areas may be missing from
the community’s FIRM.

® Smaller problem areas do not show up as SFHAs
because Federal Emergency Management Agency

In Activity 410 (Additional Flood (FEMA) mapping standards focus on larger flood
Data), the CRS encourages and * problems, such as watersheds larger than 1 square
provides credit for several map- NFIP/CRS mile.

ping activities:
Providing regulatory flood elevations in X and
approximate A Zones;

B Conditions may have changed since the study was
conducted to produce the FIRM, which could have

Restudying and remapping areas shown on been as long as 10 or 20 years ago.

the FIRM;

Requiring developers to produce regulatory
flood elevations in smaller watersheds; and
Studying hydrology based on future water-

shed conditions.

® When the FIRM was prepared, an area may not
have been known to have a flood problem or it
may not have had much development activity, so it
was not studied.

® The study criteria may not have reflected all types
of flood-related hazards, such as land subsidence.

In short, FIRMs cannot be expected to show every flooding problem in the community,
especially flooding caused by local drainage or storm sewer problems. However,
because these problems are more frequent than the major flooding shown on the
FIRM, and because the drainage or sewer system is a local responsibility, it is likely
that the community has additional information that could be used to supplement
the FIRM’s presentation of the community’s flood hazard.

Communities can do much to provide a better floodplain map and regulatory data.
This section explains four valuable options for improvement:

1. Use more accurate elevation contour information to map flood elevations
provided with the FIRM;

2. Restudy local flood-prone areas and produce a new regulatory floodplain
map;

3. Require permit applicants to provide needed flood data; and

4. Develop new flood hazard maps and data using more exacting study
techniques.

More Accurate Contour Map

When a community’s FIRM is prepared, the study contractor uses the best base map
available at that time. In many cases, it could be a U.S. Geological Survey quadrangle
map with a 5- or 10-foot contour interval. Since their FIRMs were prepared, many
communities have developed geographic information systems (GIS), often with more
recent and more accurate elevation data.

A community should check to see if there is a new base map with more accurate
topography. This could be the product of recent surveying, analysis of ortho-rectified
aerial photos, or light detection and ranging (LIDAR) (the use of an airborne laser

4-2
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system to prepare topographic maps). Such a base map
may have recently constructed roads, bridges, and other

human-made features, 1- or 2-foot contour intervals,
or contour information that is more accurate or more

recent than that used to prepare the FIRM.

If there is a more accurate and more recent contour map,
the 100-year flood elevations from the Flood Insurance
Study’s flood profile should be plotted on it. Such an

exercise may well reveal that the boundaries of the SFHA
should be different. Gurnee, Illinois, found this to be

true, as depicted in the adjacent map.

Many times, such a review finds that the FIRM

understates the true inundated area and the SFHA
should be extended into the X Zone. If this is the
case, it is recommended that the community adopt
this more accurate map in its floodplain management

regulations.

[ ] Buildings @
Another approach is to record the high-water marks and ] Contour Boundary
note the areas flooded if a recent flood extended outside ] 2000 FIRM Boundary
the boundaries of the SFHA. That is what the City of
Conway, South Carolina, did after Hurricane Floyd sent |_,_ Streets

the Waccamaw River flooding into its X Zone in 1999. Gurnee, Illinois, put its FIRM flood elevations

The city adopted the area flooded by Floyd as its new onto a more accurate base map and found these

regulatory floodplain (see page 4-5). differences, identifying other areas that could be
susceptible to flooding.

A third approach to capture more of the flood-prone
areas is to regulate the mapped floodplain plus all
areas 1 foot higher than the base flood elevation

(BFE). Development on properties outside the SFHA, New Maps vs. FIRM

but within 1 foot of the BFE, would need a floodplain Adoption of a different map in the local or-

permit. If the developer produces accurate ground dinance is allowed by the NFIP regulations,

elevation data that show the building site above the BFE, provided the new map covers a larger floodplain

the floodplain regulations would not apply. than the FIRM does. In fact, exceeding the NFIP
minimum criteria is encouraged by FEMA. How-

A variation on this approach is to regulate to the next ever, two things should be noted:

higher contour line. For example, a site located between « The community’s map will not affect the cur-

a BFE of 145 and one of 146 would be mapped at the rent FIRM or alter the SFHA used for setting in-

146 contour line. A disadvantage of this method is that surance rates or making map determinations.

elevations are not increased by a constant amount (for « Under 44 Code of Federal Regulations 65.3,

example, 145.1 and 145.9 both round to 146). as “soon as practicable, but not later than

six months after the date such information
New Flood Study becomes available, a community shall notify
[FEMA] of the changes by submitting technical
or scientific data....” The State NFIP Coordi-
nator or the FEMA Regional Office should be
contacted for instructions on how this is done
(see contact list in Appendix A).

Using more recent or more accurate elevation data is
a relatively inexpensive way to get a better flood map
from existing flood data. Another approach to getting
a new floodplain map is to conduct a new flood study
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Conway Remaps after Floyd

Hurricane Floyd flooded places in the City of Con-
way, South Carolina, that were outside the mapped
SFHA of the Waccamaw River and its tributaries.
The map below shows that many properties in the
X Zone were flooded with water over 2 feet deep.
Many flooded property owners did not have flood
insurance because they were not in the designated
SFHA.

Conway reviewed the discharges and elevations
from past floods. The chart below summarizes
these data, showing that the Hurricane Floyd flood
in 1999 had practically the same discharge as the
100-year or base flood used for the city’s FIRM.
However, the elevation of the flood was 1Y% feet
higher. There had also been a flood in 1928 with
the same discharge and elevation as in 1999.

Waccamaw River at Conway

Estimated

Peak Discharge Elevation

(cubic feet/ (NGVD)*
Date of Crest second) (feet)
October 1924 15,400 10.45
September 1928 22,000 12.75
September 1945 15,500 10.55
March 1959 8,800 7.75
July 1961 9,600 8.05
February 1973 9,900 8.35
December 1994 8,630 8.00
September 1996 12,000 9.15
February 1998 14,800 9.60
September 1999 22,400 12.55

Base Flood

(modeled) 22,310 11.10

* National Geodetic Vertical Datum

* Property
the outside wall of the building.
V' Properties with a “V” and no address are vacant.

Conway opted to use the Hurricane Floyd
flood elevations for its floodplain management
regulations. The area affected by Floyd became
the regulatory floodplain. The city subsequently
requested a revision to its FIRM in order to
allow the flooded properties to become eligible
for mitigation funding assistance and to inform
future purchasers of property of the true flood

hazard.
Flood Hazard Mitigation Plan,
City of Conway, South Carolina (2000)
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site. It includes instructions on using the Quick-2 program, which can help calculate
a BFE without conducting an expensive on-site flood study.

Permit Requirements

The greatest obstacle to preparing a new flood study is the cost. There is a rationale
that says that if someone wants to build in a flood-prone area, he or she should bear
all the costs of developing there, including paying for any needed flood data. The
NFIP requires that in approximate A Zones (mapped floodplains where FEMA did
not provide a flood elevation), anyone who develops more than 50 lots or 5 acres
must provide the needed data.

This rationale is appropriate in all flood-prone areas for all sizes of development.
Some communities require developers to:

® Identify all streams and watercourses that flow
through or adjacent to the property;

Lake County, lllinois, regulates many flood

problem areas outside the SFHA shown on its ® Determine the size of the contributing drainage

FIRM. These include: area; and

* “Flood table lands,” areas within 2 feet of
elevation of a floodplain for a stream that
drains more than 100 acres;
Depressional storage areas with a storage
volume of 0.75 acre-feet or more for the base An example of this approach is the City of Tulsa,
flood; and
Non-riverine depressional floodplains and

® If the drainage area exceeds a certain threshold,
provide the BFE (and in some cases delineate a
floodway).

Oklahoma. Tulsa requires all development in drainage
areas as small as 40 acres to conduct a study to show

wetlands of any size.
Permit applicants must have an engineer cal-
culate the BFE in these areas. In non-riverine

the 100-year floodplain and floodway. All areas smaller
than 40 acres must have a combination of storm sewer

cEes, e Hisiors lonsxitreer SesEion i and overland drainage so thata 100-year storm will not

3 feet can be used instead of conducting the

detailed study. The full language of the county’s In Prince George’s County, Maryland, developers are

Watershed Development Ordinance can be required to delineate the floodplain for streams that
found at http://www.co.lake.il.us/smc/regula-

tory/wdo/ .

cause any building to flood.

drain 25 acres or more. This approach can also be used
if the community has identified flood-prone areas

of concern, such as those that have been repetitively
flooded in the past. If such areas are delineated based on
available historical data, developers could be required to conduct a study to produce
a regulatory flood elevation before they are permitted to build there.

Study Standards

Although the FIRM floodplain boundaries are the regulatory boundaries initially
provided by FEMA, communities can consider using higher standards when mapping
a flood-prone area. This would apply to any of the previous conditions: restudying an
existing SFHA, preparing a new study, or requiring developers to prepare regulatory
flood data. (Note that a community should modify its ordinance to have the authority
to require that these higher study standards be used.)
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The most common higher study standard is known as future-conditions hydrology.
Under FEMA mapping standards, the flood elevations on FIRMs are based on land
use conditions existing at the time of the study (which may have been a decade or
more in the past). If significant development occurs in the watershed, the hydrology
(i.e., how much water comes from the watershed) will be outdated and will likely
understate the true flood hazard.

To prevent studies from becoming outdated as new development alters the
watershed and the hydrology, communities can take two approaches: (1) require
that new developments in the watershed include storage basins to store the excess
stormwater, or (2) conduct studies that are based on future watershed conditions.
Many communities use both approaches. Stormwater storage basins are discussed
on page 4-14.

Mapping based on future watershed conditions is especially useful where a community
does not have regulatory authority over the watersheds outside its corporate limits.
One of two common approaches is used:

B Assume that the watershed is developed according to a long-range land use
plan; or

m Assume that runoff comes from a fully urbanized watershed.

Future-conditions hydrology and other higher standards will usually result in larger
floodplains and higher flood elevations than are shown on the FIRM. Using such
data has several benefits:

m New construction will be better protected against flood damage;
® There will be fewer requests for FIRM revisions;

® Flood insurance rates will be lower for new buildings as a result of higher
standards; and

B The community can receive CRS credit.

Land Use Regulations

Once the flood-prone areas are shown on a community-adopted map, the community
can use several techniques to prevent new development in those areas from being
subject to flood damage and from aggravating existing flood problem(s). Three
general approaches are covered in the rest of this chapter:

® Tand use regulations to guide development away from the flood-prone areas;
® Regulations on new infrastructure, such as drainage systems; and
® Regulations on construction of individual buildings.

There are two basic tools to regulate the use of land: a land use plan and a zoning
ordinance.These tools designate where low-, medium-, and high-density residential
development and industrial and commercial development should go.These tools are

Anne Arundel County,
Maryland, has a “48-
inch pipe rule,” which
requires that the 100-year
Sfloodplain be delineated
for a stream if a 10-
year ultimate land use
discharge cannot be
conveyed within a 4§-
inch reinforced concrete
pipe at the natural
ground slope.

Anne Arundel

County, Maryland,
Floodplain Ordinance

Reducing Damage from Localized Flooding: A Guide for Communities
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As a rule of thumb. ..
wetlands, floodplains,
and slopes. .. take first
priority for inclusion

in the designated

open space, as they
represent highly sensitive
environmental resources
that are generally
constidered to be
unbuildable in a legal
sense, in a practical
sense, or for reasons of
common sense.

Arendt (1996)

Chapter 4. Regulatory Tools

used early in the development process, and they should require or at least encourage
development to avoid flood-prone areas.

Planning and zoning regulations should allow only those land uses that are compatible
with the natural conditions of the land. For example, in areas where there is no
infrastructure for sanitary sewers, the regulations should specify a lot size large enough
for the soil type to accommodate the drain field needed for a septic system.

Use of the land should be tailored to match the land’s hazards, such as reserving flood-
prone areas for parks, greenways, golf courses, backyards, wildlife refuges, wetlands,
natural areas, resource conservation areas, or similar compatible uses. Planning and
zoning regulations should allow developers flexibility to arrange improvements on a
parcel of land so they can reach their development objectives and avoid the hazardous
areas at the same time. One way to do this is through the planned unit development
(PUD) approach discussed on page 4-10.

Plans

Most communities use comprehensive plans or land use plans to guide future
development. Although it usually has limited authority, the plan sets out what the
community would like to see happen. It guides other local measures, such as capital
improvement programs, zoning ordinances, and subdivision regulations.

Plans can reduce future property damage by specifying land uses of open space or low
density development within areas known to be flood-prone. Unfortunately, flooding
or other natural hazards are not always considered when many communities prepare
their plans. But in more and more instances, community plans call for reserving flood-
prone areas as open space. One example is St. Charles, Illinois (see facing page).

A capital improvement plan will guide a community’s major public expenditures for
5 to 20 years. Capital expenditures may include flood control projects and drainage
modifications; acquisition of open space in flood problem areas; and extension (or
withholding) of sewers, water lines, and other public services into flood-prone
areas.

Zoning

A zoning ordinance regulates development by dividing a community into zones
or districts and setting development criteria for each zone or district. Zoning is the
primary tool for implementing a comprehensive plan’s guidelines for how land should
be developed. Zoning ordinances can limit development in flood-prone areas, such
as reserving the SFHA for agricultural uses.

A zoning ordinance can also require larger lots or lower densities in areas with
flooding, poor soils, or known drainage problems. This requirement helps to ensure
that the builder can locate a suitable place on the lot for the structure and reduces
the total number of people who will be exposed to the hazard.

On large lots, a lower percentage of the area will have impervious surfaces, and it
will be easier to preserve natural storage depressions.

48
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St. Charles’ Comprehensive Plan

The Comprehensive Plan of the City of St. Charles,
Illinois, was adopted in 1996. Three chapters are
devoted to natural development factors: geological

conditions, hydrological conditions, and open space.

The introduction to this section states:

Many of today’s environmental prob-
lems result either from past ignorance of
the impact of man’s actions or insufficient
attention to the importance of natural
systems. ... An understanding of this infor-
mation will enable the community to build
and maintain a harmony between develop-
ment and nature.

Comprehensive Plan, page 5-2.

The plan recommends that permit applications
be required to include a soil survey and develop-
ment proposals be reviewed by the Soil and Water
Conservation District for their impact on natural
features.

|
11
{
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The chapter on hydrological conditions notes that
“One of the best ways to prevent losses from flood
damage is to protect floodplains from development”
(page 6-6). It then describes the beneficial uses of
floodplains, such as outdoor recreation, wildlife habi-
tat, and scenic beauty enhancement. This chapter
includes a map showing all the lots and floodplains
in the city.

The chapter on open space and recreation builds
on this goal to preserve floodplains. It identifies the
benefits of preserving and restoring natural areas
and the special attention that should be paid to the
Fox River waterfront. There is also a section on con-
tinuity of open space, which recommends corridors
to protect linear features (like streams) and to link
parks and other sites. Pursuing these concerns not
only makes for a more pleasant and safe environ-
ment to live in, it also enhances the city’s image
and character.

All of these concerns come together in one of the
most important parts of the Plan, the Future Land
Use Map. As seen in the excerpt below, the city
intends to overlap the green open space areas with
the blue watercourses and their floodplains.

Reducing Damage from Localized Flooding: A Guide for Communities
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An increasing number of communities have adopted the

In Activities 420 and 430LD PUD approach. The PUD approach allows adjustment
(Open Space Preservation and * of site design standards and land use densities to
Land Development Criteria), the NFIP/CRS preserve open space and/or flood-prone areas from
CRS encourages and provides development. In return, the developer is allowed to have
credit for: a higher density in the flood-free area (see example on

Regulations that preserve floodplains as facing page).

open space;

Regulations that encourage developers to .

set aside floodplains from development; and Standards for Subdivisions

Floodplains zoned for lower density develop-
ment (less than one building per acre).

Although land use plans and zoning ordinances can help
steer development away from flood-prone areas, some
development inevitably will occur in those places. This

guide recommends that communities use two types of
regulations for such development: (1) ensure that the infrastructure is free from flood
damage and does not aggravate flooding, and (2) ensure that individual buildings
are protected from flood damage.

“Infrastructure” is a term that encompasses the public works and utilities that serve
development. These include the streets, water lines, drainage system, storm and
sanitary sewers, and subdivision layout. The standards recommended here usually
would be incorporated into the community’s subdivision regulations. Four provisions
of subdivision regulations are reviewed in this section:

® Designing subdivision layouts to keep infrastructure and buildings out of
flood problem areas;

m Setting buildings back from the source of flooding through buffers;
® Controlling stormwater runoff; and

® Incorporating the “green infrastructure” approach.

Subdivision Layout

Zoning ordinances dictate the density of development in each zoning category (for
example, a zone of R2 may require a minimum lot size of 0.5 acre). Typically, a
developer will divide the parcel evenly, so that a 10-acre parcel will have 20 evenly
spaced half-acre lots. The concept of PUD is illustrated on the following page.
Subdivision developers should always be encouraged to vary from the traditional
approaches if by doing so they can avoid building in the flood-prone areas.

Cluster development is an attractive redevelopment option for developers because
the cost of land clearance, site preparation, and infrastructure is reduced. Sometimes,
the community will allow higher densities than permitted under the regular zoning
district as an incentive to keep new construction out of flood-prone areas.
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PUD: In the standard zoning approach (left), the
developer considers six equally-sized lots without
regard for the flood hazard. Two properties are sub-

Buffers

If the subdivision layout does not keep entire lots out
of the flood-prone area, buffers can help minimize
the amount of development exposed to flooding.
Buffers require certain areas to be kept open and free
of development.

A buffer is typically a setback of a specific distance, such
as 25 or 100 feet, from a channel, floodway, wetland,
or other water feature. In that area, no cutting, clearing
of ground cover, or alteration of the natural features is
allowed, but the rest of the lot can be regraded and built
on. In the State of Maryland, for example, a 25-foot
buffer is required next to all wetlands.

Under such a restriction, buffers help:

B Preserve the natural habitat adjacent to the
water,

® Improve the visual appearance of the waterway;

ject to flooding and the natural stream is disrupted. On
the right is an alternative, flexible, PUD approach. The
floodplain is dedicated as public open space. There are
seven smaller lots, but
those abutting the flood-
plain have the advantage
of being adjacent to a
larger open area. Four
lots have riverfront views
instead of two. These
amenities compensate
for the smaller lot sizes,
so the parcels are valued
the same. The developer
makes the same or more
income, and the future
residents are safer.

Lake County, Illinois, Stormwater Manageent Commssion
Buffers protect natural areas and filter runoff into
streams and ponds. They have a spin-off benefit of
keeping buildings away from sources of floodwater.

m Reduce the potential for disruption or erosion of channel banks; and

® Filter runoff to the stream, improving water quality.

Buffers are also a best management practice (BMP) recognized under the National
Pollutant Discharge Elimination System (NPDES). For further information on NPDES,

see page 8-5.

Reducing Damage from Localized Flooding: A Guide for Communities
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Buffers Help Manage Stormwater and Protect Wetlands

The south suburbs of the Chicago area are subject to several types of flood problems. The South Suburban
Mayors and Managers Association initiated a South Suburban Stormwater Strategy to develop programs to
reduce the area’s exposure to localized flooding. One of the resulting projects was a model ordinance that
combined floodplain management, stormwater management, and wetlands protection measures. Section
11 of the Model Stormwater and Floodplain Management Ordinance of the South Suburban Mayors and
Managers Association has the following buffer language:

11.1. Buffer Areas Required. Buffer areas shall be required along all streams, lakes, waterways, channels
and wetlands, except for the following:

(a) Roadside ditches;

(b) Existing excavated stormwater storage facilities;

(c) Borrow pits and quarries;

(d) Leveed waterways; and
(e) Improvements to existing public roads and utilities.

11.2. Buffer Area Dimensions

11.2.1. Linear Buffers. Linear buffers shall be designated along both sides of all streams and natural
channels. A minimum buffer of thirty feet on each side of the channel shall be provided.

11.2.2. Water Body Buffers. Water body buffers shall encompass all lakes, wetlands and other non-linear
bodies of water. A minimum buffer of thirty feet on each side of the channel shall be provided.

11.2.3. Exceptional functional value wetlands shall have a minimum buffer of one hundred (100) feet.

11.2.4. In areas having State or Federal threatened and endangered species present or for Illinois Natu-
ral Area Inventory Sites, buffer widths may be modified to meet the terms and conditions speci-
fied during consultation with the lllinois Department of Natural Resources (DNR) or United States
Fish and Wildlife Service, pursuant to State and Federal laws and regulations.

11.2.5. The buffer area for all Waters of the United States shall extend from the ordinary high water
mark. The buffer area for wetlands shall extend from the edge of the delineated wetland. A prop-
erty may contain a buffer area that originates from the Waters of the United States on another
property.

11.2.6. Buffer averaging may be allowed by the [title of permit official], provided the buffer width is at
least half of the buffer width required by this ordinance or the minimum width required by a Corps
of Engineers permit, whichever is wider.

11.3. Buffer Requirements

11.3.1. Features of the stormwater management system may be within the buffer area of a development.
11.3.2. Access through buffer areas shall be provided, when necessary, for maintenance purposes.
11.3.3. Preservation of buffer areas shall be provided by deed or plat restriction.

11.4. Allowed Uses in Buffer Areas

11.4.1. All buffer areas shall be maintained free from development except for the following uses:
(a) Passive recreation, including pedestrian, bicycle, or equestrian trails.

(b) Construction and maintenance of utilities and stormwater facilities.

11.4.2. Structures and impervious surfaces related to recreational facilities, such as trails and paths,
may occupy a maximum of twenty (20) percent of the buffer surface area, provided the runoff
from such facilities is diverted away from the Waters of the United States or such runoff is
directed to enter the buffer area as unconcentrated flow. Boat docks, boathouses and piers shall
be allowed and count as a structure when calculating percent of impervious area.

11.4.3. Buffer areas hydrologically disturbed by allowing construction or as part of a revegetation plan
shall be revegetated using the Native Plant Guide for Streams and Stormwater Facilities in North-
eastern lllinois, (NRCS, et al.) as a minimum standard.
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Example buffer regulations are on the facing page.

Enforcing buffer requirements is very important. Although many communities
have excellent enforcement programs while construction is taking place, it must be
remembered that permanent buffers and easements need to be established and kept
open forever. Many property owners are not aware that 10 years after the house has
been built, they still cannot build a shed in the easement or chop down trees in the
buffer area.

Stormwater Management

Development activities outside the flood-prone area can significantly affect drainage
and flooding. Stormwater runoff is increased when natural ground cover is replaced
by urban development. To protect properties from runoff, developers “improve”
the local drainage system by putting parts of it underground in storm sewers and
building ditches to carry larger surface flows.

This combination of increased runoff and drainage system modifications may increase
flooding, overload the downstream drainage system, cause erosion, and impair
water quality. Today, most communities have stormwater management requirements
designed to minimize the adverse impacts caused by urban development. Instead of
building larger pipes and ditches to hurry the water away from a development (and
onto someone else’s property), subdivision ordinances have
standards to manage stormwater.

In Activity 450 (Stormwa-

ter Management), the CRS

® Manage stormwater runoff so new development is encourages and provides NFIP/CRS
not damaged during a major storm; credit for regulations that

Stormwater management encompasses four objectives:

require developers to detain or retain ex-
cess stormwater runoff and that require
stormwater management facilities to in-
clude features that improve water quality.

® Prevent new development from diverting surface
flows onto other properties;

B Prevent new development from increasing the peak
flows to the receiving drainage system; and

® Maintain or improve the quality of the water in the
system.

To meet these objectives, a community’s subdivision or other development
regulations should have stormwater management standards. These usually include
the following:

B Locate building sites on higher ground or on human-made building pads so
stormwater will run away from the building, into swales, or into the street.

B Design swales along lot lines to carry water to drainage easements, the street,
or nearby ditches (see the Orland Hills illustration on page 4-18).

® Design storm sewers to carry the runoff from smaller storms without
causing street flooding. Traditionally, the national standard is for storm
sewers to carry the 10-year storm. Recently, communities are finding that
older estimates of the 10-year storm understated the true hazard, so they are
addressing larger storms.
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® Ensure the infrastructure can handle larger storms without damaging
buildings. For example, the streets or a defined overflow path can be
designed to handle the runoff that will not fit in the storm sewers, provided
that emergency access routes are established and maintained.

® Design parking lots, rooftops, streets, or storage basins to hold the runoff
and release it downstream over time, keeping the peak flow to a level at or
below the peak flow that existed under the pre-development conditions.

m Incorporate water quality provisions in the storage basins. For example, if
water is held for a period of time, sediment and other pollutants can settle to
the bottom, and the released water will be cleaner than when it entered the
basin. These techniques can also help meet the community’s NPDES goals.

Increasingly, communities are incorporating existing natural features into their
stormwater management plans and including water quality aspects in their drainage
system design. There is a move away from storm sewers, which are expensive and
have limited capacity, toward open swales and grassy ditches, which can carry larger
flows and have the added advantage of filtering and cleaning the water.

Green Infrastructure

As noted at the beginning of this section, infrastructure is a term that encompasses
the public works and utilities that serve development. Typically, streets and
drainageways are thought of as essential public features
that must be included in all new subdivisions and other
The Maryland Department of Natural Re- developments.
sources is working to identify those undevel-
oped lands that are most critical to the State’s
long-term ecological health. These lands,
referred to as Maryland’s green infrastructure,
provide the natural foundation needed to sup-

The green infrastructure concept views natural areas
as another form of infrastructure needed both for the
ecological health of an area and for the quality of life that
people have come to expect. Many communities have

port diverse plant and animal populations, and
enable valuable natural processes like filtering

water and cleaning the air to take place. ldenti-

realized that open space and green areas are just as vital
to urban development as are water and sewer lines.

Green infrastructure can include parks, buffers along

fying and setting priorities for protection of the
green infrastructure is an ongoing process.

A description of Maryland’s green infra-
structure, including county-by-county maps,
can be found at http://www.dnr.state.md.us/
greenways/gi/gi.html.

waterways, greenways, farms, backyards, residential
landscaping, and urban gardens. These areas can have
multiple uses. Not only do they protect natural functions
and habitat, but they also act as stormwater storage
areas, water conveyance areas, and runoff filters. They
can be excellent parks, trails, and recreational features

that increase the value of the properties near them.

Floodplain Regulations

Every community in the NFIP has floodplain management regulations. These
regulations require that the lowest floor of any new or substantially improved
residential building be elevated at or above the BFE. Nonresidential buildings can be
elevated or floodproofed.
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Stormwater Management in the Butterfield Creek Watershed
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tershed must be preserved in order to provide the part is a master floodplain and stormwater man-
needed natural stormwater storage. To do this agement model ordinance that all the communities
required a great deal of cooperation between the adopted. Developers are encouraged to preserve
downstream and upstream communities. Working marshes and wetlands for their flood storage
together, the Steering Committee prepared a Vision capacity and to enhance wildlife habitat and rec-
Plan, sought funding support, and received coopera- reational opportunities. Other storage areas have
tion and money from a variety of agencies. been purchased and turned over to park and forest
The Vision has regulatory measures, corrective preserve districts.

actions, and a strong recreational element. A key

Why not enforce these standards in known problem areas that are outside the SFHA
designated on the FIRM? The standards work in the official floodplain, and they can
be just as effective in other flood-prone areas.The discussion in the beginning of this
chapter describes how these other areas can be mapped. The community needs only
to adopt the new map as part of its floodplain management ordinance.
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A typical floodplain management ordinance includes the sections listed below. The
appropriate amendments are shown in red. Additional studies for other areas can
also be referenced. Note that any revision of the ordinance should be made only after
reviewing the change with the State or the FEMA Regional Office to ensure that it
complies with the NFIP,

Section __. Lands to which this ordinance applies

This ordinance shall apply to all the special flood hazard areas (SFHASs) as
shown on the Flood Insurance Rate Map of the City of Floodville. The SFHA
shall also include the regulatory floodplain along Oliver Creek as shown on
the Oliver Creek Flood Study.

Section . Basis for establishing the areas of special flood hazard
The SFHAs are identified

(1) by FEMA in the Flood Insurance Study for the City of Floodville, dated
January 1, 1995, and

(2) by the Oliver Creek Flood Study conducted by Lightning Engineers, dated
June 23, 2004,

with accompanying maps and other supporting data adopted by reference
and declared to be a part of this ordinance.

Other sections of the floodplain management ordinance adopt the regulatory BFE
and floodway. Those sections would be similarly amended. If the new area to be
regulated has not been delineated by a detailed study and there is no calculated BFE,
other techniques can be used to set a regulatory flood elevation, as described earlier
in this chapter.

One key factor in the NFIP floodplain management regulations is that they cover
existing buildings as well as new ones. If an existing building in the SFHA is to
undergo a substantial improvement (i.e., the cost of the improvement or addition
equals or exceeds 50 percent of the value of the building), then the building must
be brought into compliance with the floodplain management regulations.

If the building is damaged (by any cause) so that the cost to repair the structure
to its pre-damaged condition exceeds 50 percent of the value of the building, then
it is considered to be substantially damaged. As with a substantial improvement, a
substantially damaged building must be brought into compliance with the floodplain
management ordinance.

There is a special funding provision in the NFIP for insured buildings that have been
substantially or repetitively damaged by a flood. Increased Cost of Compliance (ICC)
coverage provides for the payment of additional funds (up to $30,000) to help pay
for the cost to comply with community floodplain management ordinances after a
flood in which a building has been declared substantially damaged or repetitively
damaged.

A community that is serious about reducing its repetitive localized flooding problems
would benefit by learning the details of ICC coverage. ICC currently is available to
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properties in the SFHA. After regulations pursuant to the Flood Insurance Reform Act
of 2004 are published, there will be ways for properties outside the SFHA to benefit
from this provision, too. The community should discuss ordinance language with
the FEMA Regional Office. Proper enforcement and an informed property owner can
greatly facilitate the claims process and help provide funding to mitigate the risk to
the flood-prone building.

Site Drainage

Inadequate site drainage is a common cause of flood damage to buildings. Conveyance
of stormwater away from a structure is critical to prevent overland flooding of the
structure. It can also help prevent basement flooding due to high groundwater
elevations.

Three regulatory approaches can prevent future problems caused by inadequate site
drainage:

® Require new subdivisions to account for drainage from each lot;
B Require individual buildings to be elevated; and

B Enforce drainage easement provisions.

Subdivision Design

When a subdivision is designed, a separate drainage plan should be prepared
and reviewed by the community’s engineers. It should include the stormwater
management provisions discussed above to ensure that excess surface flows are

properly handled.

A subdivision or other development proposal may also include a separate drainage
or grading plan. Individual lots should be designed to direct the flow of surface
water away from the building. Typically, the developer must provide a building pad
on each lot. The top of the pad must be at a certain elevation or a set number of feet
higher than the edge of the lot.

Most subdivision regulations require utility or drainage easements to be set aside
as part of the subdivision plat. Such easements are 5 or 10 feet inside the property
line and carry restrictions that prohibit construction or obstructions. Stormwater
flows from the building pad to the easements and into the street or a drainageway.
An example of a properly designed drainage pattern is shown on the left side of the
illustration on the following page.

Building Elevation

Some homes have been built at grade. In very flat areas, the first floor may be only
a few inches higher than the ground. When it rains, the water does not drain away.
Instead, it ponds or flows into these low structures.

This has been a significant cause of repetitive flooding problems, especially in the
South where, over the last 50 years, slab-on-grade foundations replaced the earlier
method of building houses on piers or crawlspaces. Under the old construction
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‘ Street ‘ ‘ Street ‘

‘ Street ‘

Proper Drainage Pattern Disrupted Drainage Pattern

—-— Lotline - -- 10' drainage easement/setback == Direction of drainage flow

The Village of Orland Hills, lllinois, found out the hard way why it is important to keep drainage easements
open. Some of the problems that occurred are described in the sidebar on Orland Hills in Chapter 2. This
graphic is based on the Village’s 1995 Flood Protection Plan that explained the problem to the public and
helped launch more public information and enforcement activities to keep the easements open. The num-
ber of violations and drainage complaints has steadily decreased over the years since the Plan has been
implemented.

method, localized floodwaters flowed under the first floor, causing no damage. With
the more recent construction techniques, such flooding goes over the slab and into the
first floor (see the left side of the St. Tammany Parish example on the facing page).

There are three typical approaches to ensure that new buildings are not built too
low for the circumstances:

B Require positive drainage away from the building This is a standard
provision in the model building codes. Section 1803.3 of the International
Building Code has such a requirement, for example, so this provision may
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St. Tammany Parish, Louisiana French & Associates

St. Tammany Parish, Louisiana, had many homes built close to grade in very flat areas. Heavy rains caused
on-site flooding and did not drain away quickly. Homes like the one on the left were frequently flooded. In
response, the Parish adopted a requirement that lowest floors be at least 6 inches above the street. Site
plans for new construction combine elevation of the building pad with improved drainage, so local drainage is
not a flooding problem in new subdivisions (as shown on the right).

already be part of the community’s regulations,
but that does not mean that it is always In Activity 450 (Stormwater

adequately enforced. Management), the CRS provides

i NFIP/CRS
m Require the lowest floor of new buildings to be slieeli e el 10758 ppleREnes &

1 or 2 feet higher than street level (see the right
side of the St. Tammany Parish example above).

protect new buildings from local
drainage problems.

B Require the permit applicant to submit a site
plan that accounts for local drainage from and onto
adjoining properties and that protects the building and adjoining properties
from local drainage flows.

Drainage Easements

Most lots have utility or drainage easements that set aside the area that is 5 or 10
feet inside the property lines. These easements are designed to carry surface water
away from the buildings and to the street, storm sewer, or other drainage facility (see
illustration of drainage patterns on facing page). Easements must be kept open to do
their jobs. Unfortunately, many property owners do not realize (or forget) that the
easements exist or why they are needed.

When people build fences, garages, sheds, or swimming pools, or plant trees in the
easement, the drainage pattern is disrupted and surface water will be pushed onto
other properties. The photograph on the following page shows how a local drainage
system can become obstructed when property owners forget to keep their easements
open.
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Public

Information
and Awareness

One of the most effective long-term ways a community can cope with localized
flood problems and prevent future ones from occurring is by educating its
residents about why such problems occur outside the Special Flood Hazard Area

(SFHA) and what they can do to help prevent them.

A community can choose from numerous avenues to build awareness of and
knowledge about localized flooding and remedies.The following public information
activities serve community residents, property owners, insurance agents, lenders, and
real estate agents by advising them about the flood hazard, flood insurance, ways to
prevent or reduce flood damage to buildings, and the natural benefits and functions
of floodplains.

Answer Questions

Virtually all communities provide residents with information about flooding and
preventive measures if they ask for it, perhaps when they inquire whether a property
is in the floodplain or they request an elevation certificate. National Flood Insurance
Program (NFIP) communities are required to make public documents available, such
as the current Flood Insurance Rate Map (FIRM), or permit records, so that residents
can consult them as needed.

Communities with drainage problems or other types of localized flooding should
be ready to explain that the issue is more complicated than simply being inside or
outside the SFHA, or 100-year floodplain. The community’s program for providing
map information could be expanded to offer information about low-risk areas as
well as about the 100-year flood. Local staff should provide information about all
known flood hazards, including those not mapped on the FIRM.

The local staff should be prepared to provide information and advice about:

® Safety measures that can be taken by individuals, property owners, drivers,
and passengers in automobiles;

® Flood risk both inside and outside the SFHA;
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French & Associates

Before a permit is issued, permit officials should review all information known
about drainage and local flooding problems in the area.

m Retrofitting techniques to make buildings safer;

m Building techniques and standards (or regulations, if applicable) to make a
new structure resistant to shallow flooding (such as placing utilities above
the flood level);

m Sources of help in taking action to reduce flood damage;

m The availability of flood insurance and insurance for sump pump failure and
sewer backup, even outside the floodplain; and

m Special flood-related problems in the community, such as streambank
erosion or subsidence.

A community’s technical staff—building department personnel, code enforcement
officers, public works staff—have expertise and experience in construction. Although
they cannot assume responsibility for the design or
construction of a property owner’s project, they can
Credit is provided by the CRS answer inquiries about flood protection measures,
under Activity 360 (Flood Pro- & point people in the right direction, explain what won’t
tection Assistance) for visiting iR work, and identify licensed companies or experienced
a problem site and giving the contractors who can do the work. Some building

property owner advice appropriate for the situa- department or public works staff, such as those of the
tion, such as retrofitting techniques and names

- St. Louis, Missouri, Metropolitan Sewer District, visit
of qualified contractors.

properties on site and offer suggestions.
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Provide Resources for the Public

People who set out to learn more about localized flooding and its possible remedies
are far more likely to follow through if they find resources within the community
that help them with their mission. A community can help by making sure that various
types of information about local flooding are accessible to the public.

The local library is a logical place to start. A community could have a special section
in the library that includes materials on its local flooding history, flood control and
drainage projects, success stories, guidance for homeowners, flood maps, and natural
resources associated with the streams, such as wetlands or wildlife habitat. Interested
property owners can read or check out handbooks or other publications that apply
to their situations or log on to the Internet to search for helpful Web sites.

Some communities participating in the Community Rating System (CRS) already
have documents on flood risk available in the library, and get CRS credit points for
doing so. It would be simple to augment this collection with specific information
about local flooding within the community, action to take, and experts to contact
for advice.

A community can display its maps showing flood

risks at various places in town—the city hall, public Under Activity 350 (Flood Pro-

works offices, library, or other visible locations. If tection Information), the CRS
additional information (beyond what is displayed credits making references and NFIP/CRS
on the community’s FIRM) is shown on these maps, technical information available

the residents are more likely to become interested in through the community’s library

flooding problems and remedies. The maps should show and/or Web site.
not only the 100-year floodplain but also other features

relevant to local flooding, such as low-risk flood areas,

drainage problems, natural zones along waterways,

or wetlands. They could incorporate aerial photographs that show recognizable
buildings or landmarks, information about additional hazards (such as landslides);
flooding outside the SFHA; natural habitat and parks; or zoning and development
regulations.

Not only can the community Web site be a research tool, but it also can be a quick
way to stimulate interest or convey ideas to Internet surfers. The Web site could include
the same sorts of information housed in the local library, but with the advantage of
being displayed in a more attention-getting format. It is not difficult to provide links
on the community’s Web site to many different sources of information, both public
and private, about floods, flood insurance, property protection, and other ways of
coping with local flooding.

B Mecklenburg County, North Carolina, has an interactive Web site that
allows people to look up their flood zones, as well as obtain educational
information (http://maps.co.mecklenburg.nc.us).

® The Colorado Foundation for Water Education has an extensive collection
of articles, educational materials, and links to other sources (http://cfwe.
org/SchoolPrograms/).
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The annual mailing to
owners of flood-prone
property has targeted
the people who need to
have this information.
... Connecting with
the local Association
of Realtors® has also
heightened awareness.

Linda Wheeland
Sangamon County, Illinois

Credit is provided by the CRS
under Activity 330 (Outreach
Projects) for different types

of projects designed to inform
people about the flood hazard, about flood pro-

tection measures, and about the availability of
flood insurance. The special publication, CRS

Credit for Outreach Projects, includes many ex-
amples of things that communities have done.
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m The city Web site for Fargo, North Dakota, has local information, flood maps,
links to the flood-related collection of North Dakota State University, and to
State and Federal agencies and organizations (http://www.ci.fargo.nd.us/
floodemergency.htm).

® The Federal Emergency Management Agency (FEMA) Web site has a wide
array of helpful information geared toward the public.

B The Louisiana State University Extension Center has an extensive flood Web
site, a link to the national Extension Disaster Education Network, and online
shopping options for retrofitting products, contractors, professional services,
and examples of installations (http://wwwlouisianafloods.org).

A community could also provide a mapping Web site, available to the public. This
can serve several purposes, from enabling users to determine their FIRM zone and
other property information to displaying the areas that perhaps are not mapped on
the FIRM but that the community considers prone to localized flooding. This can
be automated through the community’s geographic information system (GIS), if it
has one. Users who locate their properties in localized flooding areas could then
be offered links to other information appropriate to that type of flooding. Palo Alto,
California, has a Web site that lists all flood-prone properties in the city, and allows
users to see current stream levels at certain monitoring sites (http://www.city.palo-
alto.ca.us/cgi-bin/floods.cgi).

Deliver Flood Information

Instead of waiting for residents to try to find out about localized flooding and its
remedies for themselves, a community can reach out in various ways to its residents,
businesses, and property owners to help them become aware of and concerned about
flood problems and what they can do to protect themselves and their property. This
is also a way of letting people know what the community itself is already doing to
combat nuisance flooding and drainage problems.

Such efforts on the part of local government or community groups are often called

“outreach projects,” and they can take almost any form imaginable. Outreach projects

are designed to encourage people to seek out more information, take steps to protect

themselves and their property, and help them understand the natural processes and
benefits of flooding.

Special outreach projects can be undertaken to reach
residents subject to local flood problems, or outreach
NPICRE projects that are underway or ongoing can be expanded
to specifically target those people and their particular
needs. For example, many communities do an annual
mailing to owners of property in the floodplain,
reminding them of their flood-prone location, the
availability of flood insurance, and steps they can and
should take to protect themselves. Residents outside the

SFHA but still subject to flooding could be added to this
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mailing and/or an insert tailored to localized flooding could be included in their
mailings.

Any of the topics discussed in this guide could be included in outreach projects to
residents subject to localized flooding, such as measures to protect a property from
flood damage (retrofitting, grading a yard, correcting local drainage problems,
moving furniture, using sandbags) and drainage system maintenance (rules against
dumping in stream channels, how to report violations, and why it is important to
maintain the drainage system).

® Brochures or flyers with pertinent flood information can be mailed directly
to flood-prone properties, displayed in public places, enclosed in utility bills,
or distributed door-to-door by scouts or other
service groups. This is a good way to reach the

eople who need to know, because it can be EVEREADY
peop FLOOD CONTROL

done only in those neighborhoods subject to
localized flooding.

® Presentations can be made by community staff
or other experts to neighborhood associations,
civic groups, or business organizations.

® Signs posted in appropriate places in town can
show the height of the water during previous
floods, or remind residents that a storm drain
leads to the river.

® Media packets delivered to local radio and

television stations compile basic flood facts, Fred Block
information about protective measures, names In the spring of 2003 the lllinois communities
of local experts willing to be interviewed and/ of South Holland, Calumet City, and Lansing

declared Flood Awareness Week and hosted mul-
tiple events to raise public and official awareness
of local flood problems.

One such event was a floodproofing open
house, held on a mid-week evening at a local

or quoted, and sound bites to help the media
convey accurate, helpful, and straightforward
information, especially during flood or
hurricane season.

® Displays can be set up in public buildings grade school. It was arranged so that partici-
showing maps of flood-prone neighborhoods, pants first checked in at a registration table,
historical flooding, photographs of houses that viewed a slide show about local flooding, and
have been retrofitted, and other information. were invited to view a new video, “Keeping Your

Home Out of Deep Trouble,” in a separate room.
They then browsed the gymnasium at will, visiting
multiple booths and exhibits prepared by public
agencies and private firms involved in various

This can be expanded to a booth for special
events in shopping malls, staffed by a person
who can answer questions.

B Awareness campaigns spread the word aspects of flood loss reduction.
throughout the whole community, and some Reponses from the participants were favor-
can be tailored to localized flooding problems. able. Most had heard about the open house
For example, the Turn Around Don’t Drown™ through the local newsletter, and less than half

national campaign, which communities can had experienced flooding in the past.

use free, has particular applicability to drainage
problems, because the danger of driving

Reducing Damage from Localized Flooding: A Guide for Communities
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into flooded intersections is its main message. A “stream cleanup day”
could emphasize keeping waterways clear of debris, to minimize drainage
problems. A poster contest could feature things people can do to their own
homes and yards to make them more resistant to flood damage.

® Videos can be produced by the community or local organizations, explaining
how, why, and where local flooding occurs, and what can be done about it.
The videos can be loaned to groups, shown on local cable TV shows, or used
as part of presentations made by community staff. An example of a video
prepared by a community college with local retrofitting examples can be
viewed at http://www.southholland.org/Resources/flood%?2 Oresources.
htm.

B Feature articles in newspapers or stories in local newsletters can highlight
local flooding and send messages about what people can do. These are
usually more effective if they are issued at the onset of the rainiest season.

Educate to Build Community Capability

Educating the community’s leaders and future residents is an even longer-term
approach to preventing flood problems. People who have a thorough understanding
about local floodplain resources and the potential for flooding and damage
permanently change their attitudes from one of helplessness to one of knowing
how to take care of the problems. Over time, this education and changed attitude
result in residents who are able and willing to take responsibility for managing the
flood hazard. The community will have built the capability to cope with flood risks
without relying on State or Federal help. This is never more true than with smaller
watersheds and the localized flooding that results in less-than-disastrous damage.
More details about building capability among the local government staff can be
found in Chapter 3.

Local Staff

Training for community staff who deal with flooding, zoning, permits, engineering,
and public works is readily available through FEMA, the States, and professional
associations. The national Emergency Management Institute (EMI) in Emmitsburg,
Maryland, offers numerous courses on its campus, and some courses are offered
throughout the country to address specific issues. Attending or hosting floodplain
management workshops and conferences gives local staff members an opportunity to
learn more about their fields, network with other communities about their programs,
and trade successes and lessons learned.

Elected Officials

Keeping elected officials informed and knowledgeable about ongoing programs and
projects is very important. Something as simple as a presentation to City Council every
few months can keep decision makers abreast of progress. Inviting elected officials
to be present (and visible) at a stream cleanup or an open house on floodproofing
gives them an opportunity to deepen their understanding of (and commitment to)
flood issues in their districts.
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113 Calhoun Street:
A Center for Sustainable Living

This building in Charleston, South Carolina, is used
as a learning center to demonstrate various sustain-
able building techniques, including flood mitigation.
The 125-year-old building, located in the historic
downtown district, was already abandoned when it
was further damaged by Hurricane Hugo in 1989.
The 113 Calhoun Street Foundation, a private, non-
profit organization established by the South Carolina
Sea Grant Consortium, Clemson University Exten-
sion Service, and the City of Charleston, decided

to transform it into a real-life example of sensible
building practices and use it as a demonstration
project. Funding for floodproofing was obtained from
FEMA. People can tour the house, and it also is a fo-
cal point for hazard-related education and research.

» All renovations and improvements had to comply
with the historic district rules, but a variance to
the substantial improvement requirement allowed
the house to remain close to street level (elevat-
ing to the 100-year flood level would have meant
raising it 4 feet, destroying its historic appear-
ance).

* A benefit-cost analysis conducted with FEMA’s
software showed that raising the structure one Pt Ganiiesy GfF 1113 ol Sivas Howmdkson
foot would protect it from shallow, more frequent
localized flooding. It was calculated that the prob-

ability of flood damage would be reduced by 60%. » Wooden panels, called wainscoting, were installed
up to the 100-year flood elevation. These panels

* The original foundation was completely replaced are less water-absorbent than wallboard and can
with concrete footings reinforced with steel rods. be removed after a flood, allowing both the panels
This prevents it from floating off its foundation in and the wall space to dry thoroughly.
a severe flood. The original brick from the founda-
tion was re-used as a veneer over the concrete e Other protection measures for wind, hurricane, and
block to preserve the historic character. other hazards were also incorporated.

e The crawlspace is insulated with non-water-ab- More information, including a virtual tour, can be
sorbing foam insulation. found at http://1413calhoun.org.

 All electric, telephone, and computer outlets and
furnace, air conditioning, and other ductwork are
located above the 100-year flood elevation. There
are no splices or connections below that eleva-
tion.
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Children and Youths

Environmental and safety education programs can teach children about flooding,
the forces of nature, the factors that cause flood problems, and how important
it is to protect natural drainageways and the many resources of watersheds. Such
programs operate to influence future property owners
and elected officials and foster a sense of stewardship
for the land and water. Educational programs can be

The Milwaukee Metropolitan Sewerage Dis-
presented through schools, summer camps, parks and

trict and the Milwaukee Public Schools have
a partnership to develop an environmental edu- recreation departments, conservation groups, and youth
cation curriculum focusing on water quality and organizations.

addressing such issues as floodplain manage-

, Sponsoring special workshops for teachers helps
ment, flooding, and stormwater runoff.

them learn more about flooding and gives them ideas

and materials for passing that knowledge on to their
students.

Professionals

A community whose professionals have an accurate understanding of the flood
situation and about rules, requirements, and remedies will be closer to resolving its

flood problems.

For floodplain managers and local ordinance administrators, the Association of State
Floodplain Managers administers the Certified Floodplain Manager (CFM") Program
to ensure that floodplain management staff are trained and that they keep their skills
and knowledge up-to-date through continuing education. Some States operate their
own nationally approved certification program for floodplain managers. New Mexico
and Oklahoma have state laws requiring that all local floodplain administrators be
accredited.

These certification programs connect their applicants and members with numerous
training and continuing education opportunities.

Some States license their building inspectors and code officials, and specify the type
of training, skills, and abilities that are required to effectively perform those roles.

Other professionals, like real estate agents, insurance agents, and surveyors, are links
between flood information and the public. It is in their best interest to have accurate
information to pass along to their clients; providing updates, speaking at their regular
meetings, keeping them in the loop through their publications, and inviting them
to meetings or workshops is a good informational strategy.

Where to Get Help

® Tocal public information campaigns are underway in many communities,
sponsored by the county emergency manager, the local chapter of the
American Red Cross, the utility company, school district, parks department,
youth groups, and others. Finding a way to combine their projects with
information that will raise flood awareness is an inexpensive way to get
started.
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The community’s webmaster may accept
contributions to focus attention on local

flooding.

The local library may welcome displays about
flooding, lecture series, and special flood-related
collections.

The Web sites of most Federal agencies with
flood mitigation or water resources missions
have numerous floodplain and flood protection
references that can be ordered, downloaded, or
linked to a community’s Web site.

Many State, Federal, and non-profit Web sites
have special sections for school children, with
downloadable materials, posters, and projects.
Some examples are the National Wildlife
Federation’s Kidzone at http://www.nwf.
org/kids/; FEMA for Kids at http://www.fema.
gov/kids; or Environmental Kids Club at http://
www.epa.gov/kids/.

The Web sites of cities, such as Fort Collins,
Colorado, and Tulsa, Oklahoma, are examples of
sites that provide extensive outreach materials
to educate their residents about local flooding
and floodplains.

The StormReady program provides proven
methods for educating citizens and preparing
the community to be ready to handle a storm at
http://www.stormready.noaa.gov.

The CRS publication CRS Credit for Outreach Projects
has lots of ideas and examples for reaching
people with information about flood problems.
See http://training.fema.gov/emiweb/CRS/.

Training courses in floodplain management,

Maryland Residents Watch
Their Streams

The Stream Teams program is a way for
residents of Prince George’s County to work
together to protect the over 1,500 miles of
streams in the county. Stream Teams are
groups of friends, work colleagues, families,
school classes, scout troops, church organi-
zations, or others who want to work together
to protect and restore streams. Each team
adopts a stream of its choice and agrees to
carry out one or more activities.

There are three levels of Stream Teams
involvement, coordinated by the county Depart-
ment of Environmental Resources.

» A Stream Reporter conducts stream surveys
by periodically walking along the adopted
stream, observing and reporting problems
such as unusual discharges, trash dumps,
fish kills, algae blooms, sewage leaks, or
sudden sedimentation.

» Stream Activists do stream cleanups, tree
plantings, storm drain stenciling, or public
education.

e Stream Water Quality Monitors collect and
identify certain aquatic insects that are in-
dicators of the water quality in a stream. All
Stream Teams attend a free half-day training
workshop.

Additional information may be found at the

Stream Teams page on the Prince George’s

County Web site at http://www.co.pg.md.us/

government/agencyindex/der/ppd/commu-

nity/stream_teams.asp.

flood insurance, the CRS, building protection, and other matters are offered

by the Emergency Management Institute. Tuition is usually free to local staff.
The schedule and course descriptions can be found at http://www.fema.

gov/emi/.

Information about the CEM® Program of the Association of State Floodplain

Managers can be found at http://www.floods.org.

Project WET (Water Education for Teachers) provides guides and workshops
for teachers on many water resources issues. See http://www.projectwet.

org/. Educating Young People about Water maintains a catalog of almost
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Warning and
Emergency
Services

If people know that flood conditions are likely to occur, they can take steps to
ensure thewr own safely and minimize damage to their homes, businesses, and
personal property. A flood warning system that does the following things can go a

long way toward reducing losses from localized flooding:
w [dentifies flooding threats,
w Dissemuinates information to residents as a warning or advisory,
m Signals the need for emergency services; and

= Promotes public understanding of flood risks.

A flood warning and emergency response program focuses on knowing when and
where it will flood and doing something about it before the flood causes any damage.
In areas subject to localized flooding, the first component of the system—flood
threat recognition—would be different from that on larger rivers, but the provisions
for spreading the warning, educating people, and
developing community response would be essentially

the same as for other flood situations. Communities can obtain CRS
credit for their flood warning
Recognizing the Threat system. CRS Credit for Elood NFIP/CRS
Warning Programs describes
Types of Systems the elements of a flood warning
system that are eligible for credit under Activity
Before a flood warning program can be developed, the 610 of the CRS:
community must have a system that provides advance « Flood threat recognition systems;
notice of potential flooding conditions. This is known » Emergency warning dissemination;
as flood threat recognition. Nationally, flood threat « Other response efforts;
recognition is managed by the National Weather Service « Critical facilities planning; and

(NWS) and its regional River Forecasting Centers. * Being a StormReady community.
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When information from
raday, remote gauges,

or the NWS indicate
that conditions are ripe
Jor local flooding, the
emergency operations
staff can monitor
developments and decide
if a watch or warning is

appropriate.
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French & Associates

The NWS focuses on larger rivers and major threats, such as hurricanes. It cannot
track every little stream and ditch. It does monitor conditions and issue flood watches
and warnings, but often only for low-lying areas, not crest predictions on individual
streams. Therefore, more specific recognition of localized flooding potential is left to
local authorities. The NWS can, however, provide technical advice and assistance.

A Local System

There are two major types of local flood warning systems: manual and automated.
Deciding which to choose depends on the characteristics of the watershed, the flood
loss potential, and the warning time that will be needed for the community to take
action.

Manual systems involve a network of residents who collect data by reading rain and
river gauges or using other observation techniques. When a predesignated condition
occurs (perhaps the gauge measurement reaches a certain level), the gauge watchers
contact a community flood coordinator, usually in the emergency management office.
The flood coordinator may use paper graphs or a computer model to calculate the
impact of the rain and water levels and obtain a simple flood forecast.

Automated systems can be faster, more accurate, and more reliable, but are more
expensive than manual systems. As rain gauges fill with water, they tip over, sending a
signal to a central monitoring station. Computers record and react to the data provided
by the automatic rain and river gauges and calculate a flood prediction.

The amount of damage incurred by localized flooding may not justify the significantly
greater expense of an automated system. Further, an automated system may not be
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effective for localized flooding because there is often
no identifiable flooding source on which to install a
stream gauge.

A community and its local NWS office can work
together to determine what can be done to develop
advance notice of localized flooding. The collective
experience of community officials and residents with
historic flooding and drainage problems can help
inform hydrologists about the conditions under which
localized flooding is likely to occur and help them
advise the community on the most effective type of
flood warning system and what conditions will warrant
issuing a warning.

It may be that the NWS general watches or warnings
will provide all the advance notice that can be expected.
If so, rather than invest a lot of effort in gauges, radios,
and computers, the community could use storm
spotters, police patrols, and other volunteer weather
watchers to advise of potential flooding. It should focus
on preparing an appropriate program for disseminating

French & Associates

Before this gauge was installed in Matteson, Illinos,
two people had died at this underpass. They thought
the water was shallow enough that they could drive
through, their cars stalled, and they drowned. The
gauge is a localized flood threat recognition system that
enables motorists to see how deep the water is and avoid
risking their cars and lives.

the warnings it does get, teaching people what to do,
and developing effective community responses.

However, it may be possible and very useful to have a system that predicts that
low lying areas will flood in the next few hours. Even this general advance notice
could help residents move cars or close openings. Such a warning system would be
meteorologically focused, with warnings based on precipitation rates, radar displays,
the rate of snowmelt known historically to cause flooding, and other factors, rather
than on gauges of the precipitation and stream flow.

Issuing the Warning

Even though the community’s system for recognizing a threat of localized flooding
would be different from the system for larger rivers, the procedures for issuing
the flood warning would be much the same as for other hazards. Once NWS flood
watches and warnings are received or local information suggests an imminent threat,
that information needs to be spread among residents, businesses, critical facilities,
and local government personnel.

A community should determine whether, and when, any areas subject to flooding
should receive special warnings. For example, some neighborhoods may always be
the first to be flooded, even if the flood threat to the rest of the community never rises
to the level of a general warning. Or, if the general NWS warning for the community
is the best information that is going to be available, perhaps areas subject to localized
flooding should receive special instructions beforehand.

Reducing Damage from Localized Flooding: A Guide for Communities
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FEMA News Photo

Some roads will be blocked because of flooding.

A flood warning should advise people what areas are likely to be flooded, what actions
they should take, what actions they should avoid (using closed streets or dangerous
intersections, etc.), and what they can expect officials and emergency personnel to
do. It should also encourage people to pass the word to others, especially those least
likely to hear the warning and those who might need special help.

Responding to the Threat

The Community’s Response

After a flood warning is issued, the community sets in motion a previously agreed-
upon flood response effort. The actions to be implemented should be part of the
emergency response or emergency preparedness plan administered by the emergency
manager. Often these plans have a flood annex or separate procedures for flood-
specific activities.

The plan should include:
® Instructions for emergency services personnel;
m Identification of roads that should be closed before flooding begins;

m Identification of routes to be kept clear for flood response and access to
buildings;

® Procedures for residents to exit the flooded (or blocked) areas; and

® Identification of critical facilities (hospitals, water treatment plants, etc.) that
need attention.

6-4
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Raindrops to Response

Tulsa, Oklahoma, is subject to flooding and flash
flooding, often resulting from severe thunderstorms.
Tulsa’s system for recognizing flood threats and
issuing warning information is a cooperative effort
among the National Weather Service, the news me-
dia, the Tulsa Area Emergency Management Agency
(TAEMA), amateur radio operators, and the City of
Tulsa.

Tulsa’s computerized ALERT (Automated Local
Evaluation in Real Time) system includes 39 rain
gauges, 19 stream gauges, and seven detention
gauges that report changes as they happen. A
hydrologic program develops stream and flood fore-
casts, which are analyzed by the city’'s Department
of Public Works staff in consultation with TAEMA,
the Fire Department, and the Police Department, to
determine appropriate action.

When warranted, flood watches and flood warn-
ings are issued by the Tulsa NWS office. They
are distributed through the National Oceanic and
Atmospheric Administration (NOAA) Weather Wire or
NOAA Weather Radio, and then via other media.

If the amount of rain expected will cause ponding
and other flooding of small streams and depres-
sions, the NWS may issue a “flash flood warning.”
But sometimes these events are so localized and
rapid that a flash flood warning never gets issued.
On the smaller flooding sources, local rainfall and

river gauges are needed. When street flooding is
reported, Public Works staff are sent to the field as
spotters, who confirm what is occurring and what ac-
tion needs to be taken.

In addition to the NWS data, TAEMA also main-
tains a weather sensor system consisting of two
types of radar, which are used to monitor stream
water levels and changes in the atmosphere. The
system is equipped with its own database that
compiles and analyzes data received from the two
sensors. A technician analyzes both reports.

When a flood threat is recognized, the next step
is to notify the public and staff of other agencies
and critical facilities. Residents receive informa-
tion through the media. Manual and automated
telephone systems are used by TAEMA to contact
city departments and critical facilities such as area
nursing homes, childcare facilities, and hospitals.

TAEMA may decide to activate the emergency
warning sirens. Tulsa has 82 warning sirens, each
of which can be heard for up to a 1-mile radius. A
three-minute alternating “high-low” tone on the siren
tells people of impending flooding. Citizens have
been instructed that, upon hearing the flood siren,
they should avoid low-lying areas or any place where
flooding is likely to occur, drive only with caution,
and access local media for further information.

The community should conduct practice drills of its response program at least
once each year when there is no flood. In addition, an ongoing training program
will ensure that local staff are always aware of what to do. The staff should also be
trained to test and maintain warning equipment; response equipment, machinery,
and supplies; computers, and communications systems.

Site-Specific Responses

The community’s plan should specify the personnel responsible for securing critical
facilities and providing flood protection for those facilities. Each critical facility should
have its own flood response plan that its staff implements. Often, these are prepared
and administered by the facility’s security office, the counterpart to the community’s
emergency management office.
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The facility flood response plan should cover the following topics:

® Identifying what flood warning message will trigger implementation of the
plan;

® Identifying which people need to be called when the warning is issued, their
telephone numbers, and where they should report;

® Operating or closing a gate valve, including
how to do it, when to do it, and where it is
located;

® Closing door or window shutters on a
building or gates in a floodwall, including
where they are stored, how they should be
installed, and how they should be fastened or
locked in place;

B Operating a sump pump system;

® Operating a generator if the power is
disrupted, including how to connect or
disconnect it, how to start it, how to refuel it,
and what circuits should be charged;

St. Tammany Parish, Louisiana

® Maintaining the valves, pumps, and other

Cars can be damaged in a small amount of water. Moving mechanical components;

vehicles to higher elevations before local flooding can

significantly reduce the cost of flood damage. ® Reporting to and communicating with the
community’s emergency manager; and

B Listing safety measures, such as:
» Evacuating the building when the flood threatens;

» Making sure that generators do not injure power company personnel by
back-feeding into the power lines; and

» Ensuring that there is adequate ventilation for generator exhaust.

Informing the Public

Public information before the flood should equip residents with an understanding

of:

® The procedure for the warnings, signals used, what radio or television
station to listen to, how much time there will be, and the reliability of the
warnings;

® What to do during a flood warning to minimize risks to health and safety;

® What to do during a flood warning to reduce property damage;

6-6 Reducing Damage from Localized Flooding: A Guide for Communities



Chapter 6. Warning and Emergency Services

® How to get help from the Red Cross, local emergency services, and other

organizations;
® How to find out which shelters are open; and
®m How to obtain supplies, if needed.

It is important to ensure that homeowners are also
aware of their options for responding to potential flood
threats. The community should provide information
about where homeowners can obtain materials for
sandbags and other mitigation activities.

Where floodwaters rise quickly, people should be
advised that sandbagging may be too little too late.
Instead, they should be advised about other measures
that can be taken to protect the building. The most
effective ones (see Chapter 10) are permanent and need
to be prepared in advance, well before a flood warning
is given. However, it may be possible on short notice to
put protective shields on buildings as illustrated on page
10-5, or to put a few sandbags in crucial places.

People also need to know the location of some nearby,
safe parking so they can quickly move their vehicles
out of danger. This alone can significantly reduce the
cost of damage.

Residents should be advised how to develop a family
response plan. Generally, people are more interested in
such preparations when they understand that they are
useful for fires, storms, and other family emergencies
as well.

StormReady Program

Becoming a designated StormReady community is
one way to ensure that the community is prepared
for localized flooding. The StormReady program
is administered by the NWS to help communities

The Turn Around Don’t Drown™ program is a
public education program developed by the NWS
to help communities educate residents about
the dangers of walking or driving in flood waters.

http://weather.gov/os/water/tadd/index.shtml

@Ready

become better prepared for storms and other natural disasters. Because it is not

limited to the problems of riverine or coastal flooding, the StormReady program
guidance and materials are particularly well-suited to localized flooding problems.

The Web site, http://www.stormreadynoaa.gov, provides guidance for warning
dissemination and describes proven methods for educating citizens and preparing

the community to handle a storm.
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The recovery phase of

a flood is a good time

for public information
programs because people
are more aware of the
issues and problems caused

by flooding.
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To be officially StormReady, a community must:

HURAICANE » FLASH FLOOD » HAZARDOUS MATERIALS SPILL

B Establish a 24-hour warning point and

emergency operations center; Your
, Family Disaster Plan
® Have more than one way to receive severe ~n

weather warnings and forecasts and to alert
the public;

® Create a system that monitors weather
conditions locally;

B Promote the importance of public readiness
through community seminars; and

® Develop a formal hazardous weather plan,
which includes training severe weather

spotters and holding emergency exercises. @
Being designated as a StormReady community I
by the NWS is a good measure of a community’s Vit Aoy e G
emergency Warning program for weather hazards. EARTHOUAKE + TORNADO = WINTER STORM » FIRE

It is also credited by the CRS.
The Red Cross has a great

deal of information on
After the Flood Jamily preparedness.

Recovery

After a disaster, communities should undertake activities to protect public health
and safety and facilitate recovery. Appropriate measures include:

® Ensuring that the basic needs of citizens are met, including shelter, food,
and safe drinking water;

® Monitoring for diseases;

B Vaccinating residents for tetanus;

B Patrolling evacuated areas to prevent looting;
® (Clearing streets; and

B Cleaning up debris and garbage.

Throughout the recovery phase, everyone wants to get back to normal. The problem
is, “normal” means the way they were before the disaster, exposed to repeated
damage from future floods. There should be an effort to help prepare people and
property for the next disaster. It should include three concurrent tasks:

B Inspecting damaged buildings and public facilities to identify mitigation
measures that can be included during permitted repairs;

® Conducting public information activities to advise residents about mitigation
measures they can incorporate into their reconstruction work; and
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® Updating the community’s mitigation plan and applying for assistance made
available through the disaster programs.

Inspections

Requiring permits for building repairs and conducting inspections are vital activities
to ensure that damaged structures are safe for people to re-enter and repair. Even in
shallow flooding, the foundation may have shifted or been undermined; electrical
hazards are always a potential danger; and building components that are saturated
lose their strength and can collapse, injuring people. There is a special requirement
to do an inspection in the Special Flood Hazard Area and other regulated floodplains,
regardless of the type of disaster or cause of damage.

The National Flood Insurance Program (NFIP) requires that local officials enforce
the substantial damage regulations in their floodplain management ordinances.These
rules require that if the cost to repair a building in the floodplain equals or exceeds 50
percent of the building’s market value, the building must be retrofitted to comply with
the community’s floodplain ordinance. In many cases, this means that a substantially
damaged building must be elevated to or above the base flood elevation.

There may be pressure from the public and elected officials to waive this regulation
in order to help people return to normal as fast as possible, even though that means
exposing people and buildings to the type of flooding that caused the disaster in
the first place. Further, waiving the requirement is a violation of the community’s
adopted regulations and its obligations to the NFIP, and can be cause for placement
on probation or suspension from the program. However, a community can facilitate
post-disaster reconstruction and make the permit requirements more palatable
through such techniques as:

® Publicizing the need for permits and explaining how to apply for them;
® Keeping the permit office open later;
® Setting up a permit office in the affected area;

® Having permit officials walk through the flooded area and issue permits to
repair minor damage without all the application paperwork; and

B Waiving the permit fee.

The substantial damage requirement can be very difficult for understaffed and
overworked offices after a disaster. If these activities are not carried out properly,
not only does the community miss a tremendous opportunity to redevelop or clear
out a hazardous area, but it also may be violating its obligations under the NFIP. In
some areas, mutual aid agreements have been established so building inspectors
from a community not affected by the disaster can work in the communities that
were hit the hardest.

The Federal Emergency Management Agency (FEMA) has developed software to help
local officials make substantial damage determinations. The software comes with
a manual, Guide on Estimating Substantial Damage Using the NFIP Residential Substantial Damage

Reducing Damage from Localized Flooding: A Guide for Communities
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The community should evaluate how the warning and
response systems worked during the flood. Information
should be collected about where flooding occurred and
which properties were affected. Documenting high
water marks can help a community make decisions
about potential regulatory changes. It may be useful to
use this information to redraw flood hazard maps, as
Conway, South Carolina did (see Chapter 4).

Community staff should go with the disaster assistance
staff as they inspect public facilities and identify
opportunities for mitigation during reconstruction
of the facilities. Certain public and private nonprofit
facilities are eligible for additional funding for approved
mitigation measures.

The staff should review and update the community’s
mitigation plan to reflect what is learned about
the flooding hazard, the lessons learned from the
community’s flood response, information collected
during the building inspections, and available
mitigation funding.

Where to Get Help

® The county office of emergency services or
emergency management is a good source
of information, and can describe how other
communities are addressing flood warning
systems, response, and public education.

B The National Weather Service is an essential
contact on flood threat recognition and
warning. Each Weather Service Office has a
hydrologist who can help set up a local flood

During post-flood rebuilding, it also can be
possible to incorporate sustainability principles
into individual buildings or into neighborhoods.
In Grand Forks, North Dakota, for example,
people who had to replace their furnaces or
hot water heaters because their basements
got wet during the 1997 flood were offered
rebates by the community and the local utility
to encourage them to replace the old models
with more energy-efficient systems.

More information on redevelopment is given
in Chapter 9, and the U.S. Department of
Energy has a large compilation of suggestions
for similar measures at its “Smart Communi-
ties Network” at http://www.sustainable.doe.
gov/disaster/disintro.shtml.

After a flood in 1995, Jefferson Parish, Louisi-
ana, examined the causes of flooding prob-
lems in the Dumonde Subdivision. The area
had been flooded four times in the previous 10
years. The investigation found two homes and

a wooden fence that obstructed drainage from
the subdivision. The Parish applied for and
received a Hazard Mitigation Grant from FEMA.
It acquired the properties, cleared the build-
ings and the fence, and restored the drainage
system

warning program. They can be found at http://www.nws.noaa.gov/

organization.html.

® The National Weather Service StormReady Program can be accessed at

http://www.stormready.noaa.gov.

m The local chapter of the American Red Cross can provide recovery assistance
and should be included in a community’s response and recovery planning. It
can also provide valuable information on family preparedness. http://www.
redcross.org.

m The State Office of Emergency Management can provide guidance on
warning systems, emergency response planning, and mitigation resources.
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Newghborhood-
Level lools and

lechmiques

Part I of this guide notes that actions to solve localized flooding problems can be
taken at three different levels: at the community level, at the neighborhood level, and
by individual structure. Part II discusses the community-level approaches.

Part III focuses on the specific neighborhood or block where the flooding takes place.
Chapter 7 reviews the area analysis, a process that determines whether flood protection
approaches should be pursued at the area (or neighborhood) level. There are two
types of area-wide approaches: making improvements to the drainage system, or
redeveloping one or more parcels. Chapter 8 covers drainage system techniques that
are appropriate at the neighborhood scale, and Chapter 9 describes redevelopment
options.

Part III:
Chapter 7. Area Analysis
Chapter 8. Drainage Improvements

Chapter 9. Redevelopment
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Area Analysis

In order to determine whether one of the neighborhood-level approaches (discussed
in the remaining two chapters of Part III) would successfully resolve localized
flood problems, an area analysis needs to be conducted. The area analysis is a
scaled-down plan that focuses on a relatively small portion of the communaty. If
it concludes that there are no feasible or appropriate drainage or redevelopment
projects that would resolve the localized flooding problem, the community would

pursue protection measures on an individual building basis (covered in Part IV).

The “Area”

Delineating Areas

The first step in an area analysis is to determine the boundaries of the area, watershed,
or neighborhood to be reviewed. There is no standard or optimal size area or typical
number of buildings involved. An area for analysis can have 1 building or 100 or
1,000, as long as it is an area of contiguous properties subject to the same source of
flooding. Areas subject to local drainage problems and flooding outside the mapped
Special Flood Hazard Area (SFHA) usually will be relatively small.

The ideal approach is to start with the most frequently flooded sites and delineate
the drainage basin or subwatershed that drains to them.This can be done if adequate
topographic maps are available. Sometimes, such as in flat areas or neighborhoods
subject to sewer backup, this can be difficult.

An important part of an area analysis is to work with the property owners. Therefore,
the area should be delineated, where possible, to include existing neighborhoods
or neighborhood organizations, even if this means extending the boundaries of the
area to be analyzed beyond the drainage basin boundaries.
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Prioritizing Areas

The community can conduct an area analysis for areas that have requested it or that
have been flooded recently. Or, it can delineate all localized flood problem areas and
set priorities to analyze each in turn. It is a good idea to prioritize all action items,
expenditures, and projects, and document why certain items are given precedence.
Documenting the prioritization process can help keep planners impartial and justify
funding for projects. The following factors can be considered when prioritizing
areas:

® Start with areas with properties that are on the Federal Emergency
Management Agency (FEMA) severe repetitive loss or repetitive loss list and
are priorities for FEMA mitigation funding programs. Contact your local
floodplain coordinator or Regional FEMA Office for assistance.

m Start with smaller areas that will be easier to analyze. It is a good idea
to begin a program by tackling the smaller, more manageable problems
and then move on to the larger problems as procedures and expertise are
improved.

m Start with the areas where the residents are actively requesting assistance
or that have been recently flooded. These areas are most likely to have
motivated, interested property owners who will be willing to cooperate with
the community’s effort.

® Start with the areas that have the greatest flooding threat to health and safety,
such as areas subject to flash floods or fast-moving flood waters.

Conducting the Analysis

The objective of the analysis is to determine if there is a feasible and appropriate
way to reduce flood damage at the area or neighborhood level. The analysis can be
informal or highly organized. In either case, it is important to involve the owners of
the affected properties. A written report is also recommended, showing the process
that was followed and the rationale for the conclusions.

The following five steps are suggested:
1. Advise the neighborhood about the upcoming analysis.
2. Determine the cause and extent of the problem.
3. Review alternative area-level approaches.

4. Contact other parties about their activities and possible coordination of
efforts.

5. Document the findings.
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Step 1. Advise the neighborhood.

Residents and owners of the properties in the area should be told that the community

plans to initiate the analysis. This notification can be done through the mail or at a

public meeting. The notice should include the following:

Review the reasons for the analysis and the process that will be followed.

Request information on the causes and impacts of past flooding. Use a
form to facilitate review and summary. An example of a request for this

information is shown on the next page.

Inform residents that all information is voluntary.

Advise that field crews or surveyors will be in the area and include the dates,

if known. Explain that community staff have identification cards.

Provide the name and telephone number of someone who can answer

questions.

Provide the date, time, and place of a meeting that will review the results of

the analysis.

Step 2. Determine the problem.

The community’s engineer should review available

data, such as:

The community’s Flood Insurance Rate Map
(FIRM) and Flood Insurance Study;

Other flood studies and reports;
Stormwater management plans;

A topographic map or other source with more
detailed contour data than the map used to
prepare the FIRM (see the Gurnee and Conway
examples in Chapter 4);

Questionnaires and information provided by
the residents;

Flood insurance claims data that provide the
location and dates of flood events and the extent
of damage (see Where to Get Help); and

Field investigations to locate or confirm channel
obstructions or other reported causes of
flooding.

A hydrologic and hydraulic study is not necessarily

warranted at this step, nor are detailed flood elevations
needed. Step 2 can be performed using engineering

judgment and staff experience. The product of Step 2

National Flood Mitigation
Data Collection Tool (NT)

Limited Data View
Detailed Data View
Reports
Utilities

Help

Exit Application

FEMA has developed a useful software appli-
cation to collect information on flood problems
and building conditions. The National Flood
Mitigation Data Collection Tool provides a step-
by-step process to gather information on each
building in the area to be analyzed. If the area
analysis concludes that site-specific approach-
es should be pursued, the data and the soft-
ware can be very helpful in determining which
measures would be most appropriate.

Reducing Damage from Localized Flooding: A Guide for Communities
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Village of Gurnee/Lake County, lllinois Stormwater Management Commission
Flood Protection Questionnaire

Property address:
1. Has your home or property ever been flooded or had a water problem? () Yes () No
If “yes,” please complete this entire questionnaire.
If “no,” please complete questions 6 — 9.

2. In what years did it flood?

3. Where did you get water and how deep did it get?

() In basement: deep.

() In crawl space: deep.

() Over first floor: deep.

() Water kept out of house by sandbagging, sewer valve or other protective measure.
() In yard only.

4. What do you feel was the cause of your flooding? Check all that affect your building.

() Storm sewer backup (') Sanitary sewer backup

() Sump pump failure/power failure () Saturated ground/leaks in basement walls
() Standing water next to house

() Overbank flooding from River/Lake

() Other:

5. Have you installed any flood protection measures on your property?

) Sump pump () Backup power system/generator

) Overhead sewers or sewer backup valve () Sewer plug or standpipe
) Waterproofed walls () Moved things out of the basement

) Regraded yard to keep water away from building
)

(
(
(
(
() Other:

6. When did you move into the building?

7. What type of foundation does your building have?
() Slab () Crawlspace () Basement

8. Do you have flood insurance or a sewer/basement flood rider to your homeowner’s insurance?
()Yes () No

9. Do you want information on protecting your house from flooding or sewer backup?
() Yes () No If yes, please include your full mailing address.

Please include any comments you may have about flooding in your area.

This questionnaire was sent to residents of a flood-prone area in Gurnee, Illinois.
[The reverse side had the Village Hall address and a stamp so the form could be folded and mailed after it was
Sfilled out. ]
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would be a narrative and/or map. Examples of findings from a community’s investigation
are listed in the table below. It is important to remember that if a drainage modification
project looks feasible as an alternative, a hydrologic and hydraulic analysis will be
needed to make sure the improvement is properly sized.Too often a community goes
forward with a poorly conceived solution that is destined to fail, is under-sized for
the job, or worsens flooding elsewhere.

Examples of Flood Problems and Possible Approaches to Resolve Them

Problem Statement Approaches to Investigate

On four occasions in the last 5 years, local storms overloaded
the ditch along County Road 14 and flooded nearby houses.
The ditch has filled in with sediment over time and can no
longer carry flows from a severe storm.

The storm sewer system was designed and installed in
1950. At that time, it could handle the 10-year storm from
the upstream drainage basin. Since then, the basin has
been urbanized and the amount of runoff has substantially
increased. The storm sewers have deteriorated over time and
now surcharge once every 2 years on the average.

Intense storms in June 2000 and July 2001 resulted in
overland flow over construction sites on Vine and Race
Streets. Lumber, trash, and other loose items were washed
into the ditch. The debris caught at the culvert under Broadway
and plugged the pipe, resulting in a 3-foot backwater which
flooded eight houses.

The houses at 103, 105, and 107 Elm Street are bi-levels
with garages below grade. Approximately once each year,
stormwater runoff flows onto EIm Street to a level higher than
the sidewalk. The water flows over the sidewalk and down the
driveways. Only these three properties have been affected.

Flood insurance records show damage to 12 houses and one
business on July 1, 1990, August 3, 1995, July 26, 1999, and
July 17, 2002. A review of the area shows that there are 15
similarly situated homes and businesses that either were not
insured or did not have enough damage to warrant a claim,
but are likely to have been flooded on these dates. The area
is very flat and poorly drained. Construction of homes and
streets in a grid pattern has cut the drainageways that existed
before development. This is an area that should not have been
developed without construction of new drainage ditches and
pumps.

Dredge the ditch
Enlarge the ditch
Initiate a drainage
maintenance program
Install an underground
sewer

Install an upstream storage
basin
Install larger storm sewers

Enlarge the culvert

Install a trash rack

Initiate a drainage
maintenance program
Enforce a construction-site
housekeeping program

Improve the storm sewers
Raise the sidewalk

Install an upstream storage
basin

Acquire the three homes

Improve drainage

Acquire the lowest
properties and redevelop
the site as a storage basin

Reducing Damage from Localized Flooding: A Guide for Communities
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Step 3. Review alternative approaches.

The objective of the area analysis is to determine if an area- or neighborhood-level

approach is feasible and appropriate. Chapters 8 and 9 discuss specific techniques under
these approaches. Here are some examples of neighborhood-level approaches.

® Drainage modifications, such as removing obstructions or enlarging culverts,
ditches or storm sewers, to carry the floodwaters away from the area;

m Storage basins to hold the water upstream from the area and/or release it

over time;

m Levees, floodwalls, berms, and other structures to divert loodwaters away
from flooded properties;

® Better maintenance of the drainage system to remove obstructions to low

flows; and

B Acquisition of some or all of the flood-prone properties and conversion to
open areas that will not be damaged when flooded or to other appropriate

uses.

Some approaches will be obvious while others will take some time to investigate. If

residents have voiced a strong opinion about one or two approaches, these should
be studied, even if the professional engineer thinks they are not feasible. The success

of this program depends on local support; resident interests should be pursued and
the advantages and disadvantages of each approach should be clearly explained.

Examples of approaches that could be explored for different problem scenarios are
shown in the table on the preceeding page. Although these solutions may appear

simple, the engineer will need to review their pros and cons and determine if they

The area analysis process can be abbreviated
if the problem is small or the solutions are ob-
vious. In the first example in the table on page
7-5, it may be that neighbors and the analyst
agree that cleaning out the ditch would allevi-
ate the flooding problem. Such a project could
be conducted by a public works crew in a day.
All that would be needed is a memorandum
for the record that explains the problem and
recommended solution.
The more formal step-by-step process is
recommended for:
» Larger problems;
* Problems that have resulted in resident com-
plaints over the years;
* Problems with no obvious solution; and
* Problems that will be expensive or disruptive
to the neighborhood.

effectively reduce the flood problem and are also
affordable.

For example, installing larger storm sewers appears to
be the answer to overloaded storm sewers. However,
replacing existing sewers can be very expensive and the
impact of increased flows onto downstream properties
would need to be considered. Such an approach may
be readily ruled out as infeasible by an experienced
engineer. If so, the analyst needs to provide a rough
cost estimate, rather than summarily state that it is too
expensive.

Step 4. Contact other parties.

Other agencies or organizations may have plans that
could affect the cause or impacts of the flooding. For
example, if the roadside ditch is along a State or county
highway, are there plans to work on the road or improve
the ditch? Key agencies and organizations that should
be contacted include the following:
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French & Associates

Sometimes a minor ditch-clearing project can stop flooding and drainage problems.

® Drainage, levee, sewer, or sanitary district responsible for flood, drainage, or
sewer problems;

B Local or State street or highway department that may improve a ditch,
bridge, or culvert or construct a project that will affect drainage;

® Parks department or school district that may be interested in expanding open
space lands or athletic fields;

® An adjacent landowner or a developer or economic development agency that
may be interested in acquiring, clearing, and redeveloping some properties;

B State emergency management or State National Flood Insurance Program
coordinating office, council of government, or regional planning agency
that would know of ongoing mitigation efforts, funding sources, and their
priorities; and

® Environmental or open space organizations, such as the Nature Conservancy
or the Trust for Public Land, that might be interested in converting problem
areas into open space.

The analyst should discuss the findings from Step 3 with the agency or organization
to determine if there are opportunities for cooperation, coordination, cost sharing,
or modifying the approach to gain support from the agency or organization.

Reducing Damage from Localized Flooding: A Guide for Communities
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There may be many cases in which the area
analysis concludes that there is no appropriate
or feasible drainage, flood control, or redevel-
opment project. In these situations, commu-

Chapter 7. Area Analysis

Step 5. Document the findings.
The analyst should prepare a short report that includes the following items:
® A summary of the process that was followed;
® A summary of residents’ comments and/or a tally of the questionnaires;

® The problem statement with a map of the area affected and/or the drainage
basin, if possible;

® The alternatives reviewed and their advantages and disadvantages;
B Relevant activities by other agencies and organizations; and
® Conclusions and recommendations.

The document should be reviewed, either by another engineer or by the community’s
upper management. Upper management or an elected official (e.g., the council
member for the area being analyzed) can verify that the recommendations are
politically acceptable.

Follow-Up Activities

A draft report will be the likely product at the end of Step 5. Before it is officially
adopted as the way to reduce flood damage for the area, three follow-up activities
should be pursued.

Neighborhood Review

Neighborhood support is vital, especially if the proposed project depends on access
onto private property, obtaining easements, or voluntary sales of property. The analysis
findings should be reviewed with the residents and
property owners of the affected area.

If it is not too long, the document could be sent to
everyone. An alternative is to send a notice to everyone
with a Web link to where the document can be read.

nity staff should begin looking at site-specific There should also be a meeting with the neighbors.

projects, such as retrofitting.

The meeting to review the findings of the
area analysis can be used to introduce the
concept of site-specific approaches and to
schedule appointments with the property
owners.

The author of the analysis can review the problem, the
alternatives, and the conclusions and recommendations.
The community can gauge support for the
recommendations at the meeting. Unanimous support
may not be necessary, but if there is strong opposition,
the recommendations may need revision or extra time
may be needed with the concerned parties.

Detailed Plans

If the recommended project proves appropriate (i.e., it will reduce flood losses and has
resident support), it should be verified that it is also feasible (i.e., it is cost-effective
and can be funded). The analyst should have estimated the cost and reviewed cost-
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effectiveness during Step 3. Some level of hydraulic and hydrologic analysis will
probably be needed.

For small projects, such as cleaning out a ditch, no further details may be needed.
For larger projects, a formal cost estimate may need to be prepared. If FEMA funds
will be sought, a formal benefit-cost analysis (BCA) should be conducted, preferably
using FEMA software, because it will be required when application is made. The
community may opt to contract out this work for very large projects.

Funding

The final activity is to schedule and fund the recommended project. Small projects,
such as ditch cleaning, may just be a work order for the public works department.
Larger projects may have to be funded or budgeted individually.

There are usually four sources of funds for a flood mitigation project:

Local funds;

State funds;

Federal funds; or

The benefiting properties.

Typically, larger projects use a combination of sources. For example, most State and
Federal programs will only fund a percentage of a project’s cost and require a local
cost-share to make up the difference.

Local Funds

Most communities have operating budgets and capital
budgets. Operating budgets fund routine activities

The CRS provides credit under

and capital budgets fund one-time-only construction
projects. Smaller flood mitigation projects can often be
funded from an operating budget account, while larger
ones are considered capital improvement projects.

Typically, operating budgets are funded by taxes, such
as property or sales taxes. There are usually limits to
how much can be raised, so flood projects compete
with other community concerns for the limited funds
available.

Capital budgets are often funded by bond issues. Some
bond issues require a referendum that sets the purpose
and the amount of funds to be made available. Again,
there may be a limited amount of money available.

Activity 540 (Drainage System
Maintenance), if the commu-
nity has an ongoing program,
such as a capital improvements
plan, “to eliminate or correct problem sites or

NFIP/CRS

to construct ‘low maintenance’ channels or
other facilities.” There is no credit for this item
if the community does not spend money on a
regular basis on such improvement projects (a
one-time-only project would not be credited).
More information can be found in CRS Credit
for Drainage System Maintenance.

Increasingly, communities are turning to sources other than their limited general-
purpose taxes. Sometimes special revenue sources can be used. For example, if a
roadside drainage ditch is causing a localized flooding problem, the community
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may be able to use its share of the State gasoline tax to make improvements that also
reduce street flooding. Projects to relieve or prevent sewer backup are often funded
by sewer utility revenues.

The most promising new source of local funding is the stormwater utility. Stormwater
utilities charge each property according to how much it uses the stormwater system
(i.e., how much stormwater runoff it generates). As with a water or sewer utility,
everyone pays according to how much they use the system. Unlike some taxes, no
properties are exempt. Utility bills are sent to all properties, or the stormwater fee
is included in the water or sewer bill.

Typically, each single-family home pays a base rate, usually $2 to $5 per month.
Other properties pay according to their “equivalent residential unit” amount of
impervious surface. A five-acre shopping center with a parking lot would pay more
than a five-acre lot with one building and a lawn. Often credits are provided for
good stormwater management practices, so a shopping center with a storage basin
would pay a lower utility fee.

Stormwater utilities have proven to be a dependable source of funds for both operating
and capital expenses. A set amount of money is raised each year for flood mitigation
that is not subject to diversion to other uses. Communities with stormwater utilities
have greatly improved their stormwater and flood protection programs.

State Funds

Some States have special appropriations to fund local flood protection, acquisition,
and retrofitting projects. Some examples include:

® Washington’s Flood Control Assistance Account Program receives $4 million
from the State legislature every two years.

®m Minnesota’s Flood Damage Reduction Grant Program provides 50% of the
local cost of flood mitigation projects.

® Virginia collects surcharges on insurance policies and places the funds in a
State mitigation fund.

® Florida has several dedicated State funds that can be used for flood
mitigation, including the Emergency Management Preparedness Assistance
Trust Fund, the Residential Construction Mitigation Program, and the
Communities Trust Program.

More information on State programs can be obtained from the State National Flood
Insurance Program (NFIP) Coordinator. A directory of State NFIP coordinators can
be found at http://www.floods.org/StatePOCs/map.asp.

Federal Funds

Several Federal agencies can provide funding support for certain types of flood
protection projects. This section identifies the programs and where more information
can be obtained.
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FEMA has several grant programs for acquisition, retrofitting, and small drainage
improvement projects. The Hazard Mitigation Grant Program, Flood Mitigation
Assistance, and Pre-Disaster Mitigation program are explained on pages 9-9 and
9-10. For more information, contact the FEMA Regional Office (see http://www.
fema.gov).

The U.S. Army Corps of Engineers can help design and fund flood control projects.
For the local Corps of Engineers district, see http://www.usace.army.mil.

The Department of Housing and Urban Development administers the Community
Development Block Grant program. Larger cities and counties receive entitlement
grants; smaller communities apply to their county or State community development
agency. Funds may be limited to projects that benefit low- and moderate-income
families or economic development. Block Grant funds can also be used to help cover
the non-Federal match required by other Federal programs. For more information,
see http://www.hud.gov/offices/cpd/communitydevelopment/programs/index.
cfm.

Benefiting Properties

A fourth source of funding for a project to reduce flood damage is the owner of the
property who benefits from the project. In many communities, the property owner
has paid the 25% non-FEMA cost share for an acquisition or retrofitting project.
Sources of assistance to help these people are summarized on pages 10-20 through
10-21.

Many communities have the authority to create special service districts or levy special
assessments. In these situations, owners of the benefiting area pay an additional
property tax. The additional tax revenue is used to retire the bonds that funded the
project. Each State has its own procedures for using these tools.

Impact fees are contributions from developers. They are designed to offset the cost
a new development will add to the community’s expenses. For example, if a new
subdivision increases the amount of runoff that drains into the community’s storm
sewer system, the developer might be charged an amount sufficient to pay for
increasing the capacity of that system.

In Fairfax County, Virginia, for example, developers are required to contribute to the
cost of handling the increased stormwater runoff produced by their developments.
The fees are put into a fund for drainage projects. The fund can pay for a retrofitting
project where it is shown to be an economical way to handle a drainage problem.
The project illustrated on page 10-7 was funded under this program.
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Drainage
I'mprovements

Every community has a drainage system, either natural or human-made o
more likely, a combination of both. The drainage system carries surface water
Jrom where it falls (or where the snow melts) through channels to a recetving

body of water.

This chapter focuses on improvements to local drainage
systems. In most cases, these improvements will be
applicable to small streams or areas with stormwater
drainage problems. The types of drainage projects
described here are smaller than flood control projects,
and would not be expected to alter a 100-year flow
or result in a change in a flood hazard area boundary.
However, if communities implement the measures
outlined in this chapter, they will see a reduction in

overall flooding problems.

The Drainage System

Watershed terms.
Terminology

The setting for the drainage system is the watershed.
A watershed is an area that drains into a lake, stream, or other body of water. Other

names for a watershed are “basin” or “catchment area.” Watersheds vary in size, and
larger ones can be divided into sub-watersheds.

The boundary of a watershed is a ridge or a divide. Water from rain and snowmelt
is collected by the smaller channels, or tributaries, which can be natural streams,
ditches, or swales. Swales are shallow flow areas that may not look like a defined
channel. These tributaries collect the surface water and send it to larger channels and
eventually to the lowest body of water in the watershed (main channel).
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When there is too much surface water, it flows out of the channel and floods the
adjacent areas. This scenario can happen along the main channel, where the floodplain
may be mapped on the community’s Flood Insurance Rate Map (FIRM) as an A Zone.
Or, it can happen along the smaller upland tributaries, ditches, and swales, which
may not be mapped on the FIRM, but are shown as a B, C, or X Zone.

What happens in a watershed affects events and conditions downstream. In relatively
flat areas, shallow, slow-moving flood water may cover large areas of land for days or
even weeks. In hilly areas after a heavy rain, a flood may come and go in minutes.

Development and Drainage

If the watershed and its floodplains are undeveloped, water is temporarily stored
while the channel is overflowing. This allows excess water to filter into the ground
during and after the rain or snowmelt, reducing the amount of water moving
downstream.

The buildings, streets, and parking lots that accompany
human development replace the natural ground
cover, which allowed infiltration into the soil, with
impervious surfaces, which do not allow water to be

Natural Ground Cover (0% impervious surface) absorbed. Storm sewers and ditches collect surface flows

and discharge them away from developed sites and into
downstream systems.

15% rainwater runoff When rain falls in a natural setting, as much as 85

Rural Development (10 — 20% impervious surface)

percent of it will infiltrate into the ground, evaporate,
or be absorbed by plants. Human development in the
watershed and the floodplains changes the natural
conditions of the ground surface. In an urbanized area,
as much as 60 percent of it will run off, as illustrated

25% rainwater runoff on this page.

The result of urbanization is that there is more

Single Family Homes (35% — 50% impervious surface) runoff in the watershed, which can increase flooding

35% rainwater runoff

downstream. For example, the amount of runoff from
a 5-year rainfall on a developed parcel in the Houston
area can be more than the runoff from a 50-year rainfall
on the same parcel had it had been left undeveloped;
this overloads the drainage system.

Full Urbanization (75% — 100% impervious surface)

Urbanization also changes the timing of flows along
the tributaries. After a subwatershed develops, the

60% rainwater runoff peak runoff will leave sooner than it used to, possibly

arriving at the main channel at the same time as the

Note: These represent findings from land use peak arrives from another tributary, causing increased
conversions in the Chicago area. Actual values flooding downstream.

are site-specific and depend on the initial land use
condition, soil type, degree of ground saturation,

and the storm’s duration.
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General Channel Types

Natural Channel

A community’s drainage system is usually a com-
bination of natural and human-made channels and
storage basins.

A natural channel typically has a wider area in
which to flow. Trees and small log or debris jams
can be accommodated by minor diversions of flow
without causing any problems. In fact, vegetation
and minor obstructions that cause riffles and pools
are desired in many natural streams because they
improve habitat and water quality.

Conveyance

Human-Made Ditch -

A human-made drainage ditch or canal is typically
designed to use less surface area to carry more
water. These channels need more attention because
there is no room to carry overflows caused by block-
ages. They are not intended to have trees or other
vegetation growing in them. In human-made ditches,
too much vegetation is considered “debris.”

CRS Credit for Drainage System Maintenance, page 9

The drainage system can perform two functions: it carries water away and, during
times of high water, it may store water until it can be carried away. The drainage
system therefore contains conveyance systems and may contain storage facilities.

Traditionally, human alterations to drainage systems
focused on conveyance. People wanted to move water
away from a site as quickly as possible. Ditches and
storm sewers were built to collect the surface water
more quickly and send it to the larger streams. Natural
channels were altered to be larger and/or straighter so
they could carry more water more efficiently.

Urban or human-made channels are different from
the natural channels. As illustrated here, human-made
channels may carry more water, but may need more
maintenance to provide proper conveyance. To function
properly, it is necessary that they be kept clean and
clear.

The urban drainage system also includes storm sewers
(i.e., pipes) that carry smaller flows underground.
When storm sewers work, the streets and yards are
drained quickly. Storm sewers won’t work for storms

French & Associates

Human-made ditches can carry more water, but they
may require more maintenance.
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r greater than their design specification, or when they
curb

are blocked. Typically, neither the storm sewer nor the
inlets are designed to handle larger storms, such as the
100-year event; overflow paths should be provided that
will protect surrounding buildings from damage.

Blockages can be caused by debris at the inlet, an outlet
or outfall that is under water, a broken pipe, or debris or

Storm sewer terminology.

outfall sediment in the pipe (see diagram for terminology).

French &Associates After a watershed is developed, the natural channels in
urban drainage systems have to carry more water for
longer periods. As a result, the water scours the channel

bottom and banks and increases bank erosion.

In the last 30—40 years, communities have been using storage basins as an alternative
approach to addressing the problems created by urban drainage channels.

Storage

Under natural conditions, the floodplain provides storage for the drainage system.
When a stream floods, the water is often stored in the floodplain area outside the
waterway's banks. The excess water drains back into the river as the water level goes
down.

Today’s drainage systems typically include human-made storage basins, especially in
the newer areas. Storage basins can be dry or wet. Dry basins are intended to drain
completely and not to hold any water between storm events. The land may be used
for other purposes, such as a park or playing field.

Wet bottom basins have permanent pools of water that function like natural ponds.
Excess runoff is stored above the permanent water level in the basin and is discharged
at a reduced rate through an outlet. Some communities prefer wet basins because
they provide a water amenity, but others may be concerned about the safety hazard
of having children playing near a body of water.

Communities have built larger basins to reduce flooding in developed areas and
they require new developments to build basins to store their excess runoff on site.
As noted in Chapter 4, most communities now require that new developments
ensure that the peak flows leaving their sites are no greater than they were before
the development.

A third approach is to incorporate natural storage areas into the design of the
drainage system. Preserving wetlands and natural depressions has been found to be
very effective for storing (and filtering) flood waters. See the example of Butterfield
Creek on page 4-15.

Water Quality

Human activity within a watershed affects how and where stormwater runoff flows
and also affects the quality of the water. Most stormwater runoff affected by human
activity eventually ends up in a stream, river, lake, or other water body. There are
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many programs to monitor, regulate, and in general protect streams, rivers, and
lakes from being polluted by contaminated runoff, discharges of pollutants, and
other sources.

One program that affects most communities was established under the Federal Clean
Water Act to ensure that only water of a certain quality is discharged into the waters
of the United States. The National Pollutant Discharge Elimination System (NPDES)
regulates the type and amount of pollutants and sediment that a community can
release from its drainage system into a water body (see below).

Water quality is not the subject of this guide, but it is important to keep its principles
and goals in mind when considering the drainage system, because many of the
techniques for preventing and relieving localized flood problems are the same as
those for preventing water pollution.

Local Stormwater—Quality and Quantity Intertwined

Section 402 of the Clean Water Act directed the
U.S. Environmental Protection Agency (EPA) to
develop and implement a program to prevent harm-
ful pollutants from being released into the nation’s
surface water from sources such as wastewater
treatment plants, agricultural operations, and storm-
water drainage. Under the program (the National
Pollutant Discharge Elimination System (NPDES),
which is administered by most states on behalf of
EPA), most communities that operate a storm drain-
age system must obtain a permit to discharge their
stormwater drainage into a local water body. To get
the permit, the community must have a local storm-
water management program that includes these
components, most of which are also fundamental to
sound management of flood problems:
1. Public education and outreach on stormwater
impacts.
2. Public involvement and participation.
3. lIdentification and elimination of illicit discharges
to storm sewers.
Control of construction site runoff.
5. Control of stormwater runoff from development.
6. Reduction of pollutant runoff from local govern-
ment operations.

>

The NPDES permit specifies what can be dis-
charged, how the level and type of pollutants in the
water are to be monitored and reported, and other
provisions.

Under their stormwater programs, communities
use best management practices, or “BMPs,” that
are recognized techniques for improving water qual-
ity. Some of these are described in this guide as be-
ing central to flood mitigation as well. Some BMPs
for stormwater management are:

» Using buffers

e Planning

* Installing riparian (stream-side) zone protection
* Minimizing land disturbance

* Maximizing open space

¢ Installing wet ponds

» Establishing wetlands

» Using filtering practices

» Building open channels for storage
» Using infiltration measures

* Planting vegetation

The NPDES stormwater regulations now apply
to all stormwater systems that serve more than
100,000 people and to smaller ones that are
located in urbanized areas or are designated by the
state or EPA as being subject to the regulations.
Construction sites larger than one acre are also
required to have NPDES permits.

For more information, see http://cfpub.epa.gov/
npdes/.
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French & ssocia[es
This project improved the carrying capacity of the
channel and protected some of the banks, but had an
adverse effect on the natural functions of the stream
and created new maintenance costs for the community.

Modifying the Drainage System

Methods for modifying the drainage system focus on
its two main components: conveyance and storage
facilities. Because the purpose of drainage ditches and
storm sewers is to safely convey water downstream,
modifications to conveyance are recommended only
where the receiving stream or river has sufficient
capacity to receive the increased volume of water. To
minimize the cumulative downstream flood impacts
that may result from multiple small drainage projects,
more detention or runoff reduction techniques should
be considered along with the channel or storm sewer
improvements.

Remember that the drainage system serves many
purposes. Modifying it for one purpose—tlood
protection—can have adverse impacts on its other
purposes. As noted on page 8-4, a natural stream
carrying more flow will often result in bank erosion
and accompanying sedimentation. Water moving out
of the area too quickly can inhibit the natural process

of filtering out pollutants. Altering the channel with rock or concrete will damage
or destroy habitat and the aesthetic value a stream provides to adjacent property

OWIETS.

Channel Modifications

Four types of channel modifications are usually used to reduce localized flooding:

channelization, vegetated swales, dredging, and increasing conveyance at stream

crossings.

Channelization. Channelization means straightening, deepening, and/or widening
a ditch or drainageway. It is important to emphasize some concerns about this

French & Associates

Channelization project.

approach.

® Channelized streams can cause or worsen flooding
problems downstream because more water is
transported more efficiently and often at a faster
rate.

® Channelization projects destroy habitat (see
bottom photo, this page).

® Channelized streams rise and fall faster than
natural ones. When the weather is dry, the water
level in the channel is often too low, which can
diminish water quality and degrade the stream-
side and aquatic habitat.
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