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Notes to the User

This reference book provides detailed information on administering a flood damage
prevention ordinance at the community level.

Sections 1 — 4 provide background information on flooding and the National Flood

Insurance Program, the two basic reasons for enacting and administering flood damage
prevention ordinances.

Sections 5 — 10 review the mapping and data that provide the flood information used in
the community’s floodplain management program.

Sections 11 — 17 discuss the regulatory standards that should be in the ordinance.

Sections 18 — 24 cover the administration procedures and practices that should be
followed to make the flood damage prevention ordinance effective.

Sections 25 — 28 review other aspects of floodplain management, including insurance,
disaster operations, and hazard mitigation.

Sections 29 — 31 include additional materials — references, a glossary, nhames and
addresses of key state and federal contacts, and the Index.

Common acronyms: The following acronyms are used most often in this reference.
Others are listed in the Glossary in Section 30:

NFIP The National Flood Insurance Program (explained in Section 3)

LADOTD Louisiana Department of Transportation and Development, the State
Coordinating Agency for the National Flood Insurance Program
(Section 3.3.2)

DHS/FEMA The Department of Homeland Security’s FEMA, the agency responsible
for the National Flood Insurance Program (Section 3.3.3)

FIRM Flood Insurance Rate Map (Section 8)

SFHA Special Flood Hazard Area, the 100-year floodplain shown on the FIRM
and regulated according to the community’s ordinance (Section 5.5.3)

BFE Base flood elevation (Section 5.3.2)
Referenced publications can be found in Section 29 and agency contact

information is in Section 31. If you don’t find what you’re looking for, check the
cross referenced sections and the Index.
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Significant Changes Since 2004

Since this manual was initially published and distributed in 2004, there have been
changes in the National Flood Insurance Program and changes in Louisiana. This 2008
revision reflects those changes.

Many of the changes in this version are minor, and are not noted. The significant
revisions are listed below. The important changes are denoted by a vertical bar in the
right margin of the page like the one to the right of this paragraph.

Section 2 was revised by adding a discussion of land subsidence and sea level rise as
Section 2.4

Section 5 was revised by updating the discussions on map modernization (5.1.3),
Cooperating Technical Partners (5.1.4), datum (5.3.4) and elevation reference marks
(5.3.5), and adding discussions of GPS survey methods (5.3.6) and changing datums
(5.3.7).

Section 6 was revised by expanding the discussion on mapping levees (6.5)and adding
a section on Provisionally Accredited Levees (PALS) (6.6.2).

Section 8 was revised by expanding the discussions on parish-wide FIRMs (8.4.1) and
digital FIRMs (8.4.2), and by adding a discussion on communities with no FIRMs
(8.4.5).

Section 9 was revised by adding discussions of advisory base flood elevations (ABFES)
(9.2.4) and properties located in two zones (9.5.3).

Section 17 was revised by creating new Section 17.6, Regulation of Development
Outside of the Floodplain. The earlier discussion on stormwater management is now
17.6.1, and a new discussion on dealing with local drainage problems is 17.6.2.

Section 24 was revised by replacing the earlier version of the FEMA Elevation
Certificate with the February 2006 version.

Section 25 was revised by adding a discussion on how the community floodplain
manager can deal with insurance issues in his community (25.4.4).

Section 29 was revised by including updated references and additional references.
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Section 1. Flooding Processes
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1.1. Riverine Flooding Processes
1.1.1. The hydrologic cycle

Floods are part of the Earth’s natural

hydrologic cycle. The cycle circulates £
water throughout the environment ~ iy
(Figure 1-1). This process maintains an 3 N

AT

overall balance between water in the Evaporation and iy, o
air, on the surface, and in the ground. Transpiration <", /4

A discussion of the hydrologic cycle
can start anywhere. Atmospheric water
is in the form of vapor, small droplets,
and ice crystals. Under the right
conditions, these fall as precipitation.
Precipitation may be rain, snow, hail, or
sleet. Even as the precipitation falls,
some of the water evaporates.
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Groundwater
Recharge and
Movement

The hydrologic cycle sometimes gets

out of balance, sending more water to Figure 1-1. The hydrologic cycle.
an area than it can normally handle.

The result is a flood.

1.1.2. Watersheds

A watershed is an area that drains into a
lake, stream, or other body of water. Other
names for it are “basin” or “catchment area.”
Watersheds vary in size, and larger ones
can be divided into sub-watersheds.

Figure 1-2 shows a watershed and some
key terms. The boundary of a watershed is a
ridge or a divide. Water from rain and
snowmelt are collected by the smaller |[MainChannel
channels (tributaries), which send the water
to larger ones and eventually to the lowest
body of water in the watershed (main Figure 1-2. Watershed terms.
channel).

Channels are defined features on the ground that carry water through and out of a
watershed. In Louisiana, these channels may be called bayous, rivers, creeks, coulees,
or canals. The major watercourses flow all year due to the abundance of precipitation.
However, the smaller, upland channels may have intermittent flow.

Flooding Processes 1-3 September 2008



When excessive precipitation occurs, surface water reaches the streams and rivers and
adds to the water already flowing there. If there is too much surface water, it flows out of
the channel and floods the floodplain.

Rainfall is abundant throughout Louisiana. The major source of moisture is the Gulf of
Mexico. In the winter, sustained precipitation results from polar fronts stalling over the
State or retreating northward after reaching the Gulf of Mexico. Summer thunderstorms
occur almost daily and release heavy rains; they are most frequent in the southern part
of the State. Tropical storms and hurricanes may cause flooding as the accompanying
rains overwhelm the drainage systems.

In general, precipitation increases from northwest to southeast. The Shreveport region
averages about 48 inches of rain annually. Maximum precipitation occurs across the
Florida parishes, with locations measuring over 70 inches of rain per year. Southern
parishes from Texas to Mississippi record annual precipitation of 56 inches to 64 inches.

Rains of up to 10 inches in a 2-day period are not rare in Louisiana. Over the past
century, there has been an apparent increase in large rainstorms and resultant flooding
associated with frontal activity, particularly in the late winter and spring.

If the floodplain is undeveloped, it has two major effects on a flood: it stores water
temporarily while the channel is overflowing and it allows excess water to filter into the
ground during the flood. Both of these effects reduce the amount of water moving
downstream. Infiltration also temporarily raises the water table. This water reenters the
stream soon after the flood has passed.

Water in the streams and rivers eventually reaches the Gulf of Mexico. Throughout
these processes, water is evaporating and restarting the hydrologic cycle.

What happens in a watershed affects events and conditions downstream. Terrain helps
determine the dynamics of inland flooding. In relatively flat areas, shallow, slow-moving
floodwater may cover large areas of land for days or even weeks. In hilly areas and
along bluffs, after a heavy rain a flood may come and go in minutes.

1.1.3. Riverine flooding

The most common type of inland flooding in Louisiana is called “riverine” flooding.
Riverine flooding occurs when a downstream channel receives more rain from its
watershed than it can handle. Excess water overloads the channel and flows over the
channel's banks, and out onto the floodplain. Riverine flooding is also called “overbank
flooding.”

Riverine flooding varies with the watershed’s size and terrain. Hilly areas have narrow
floodplains with faster moving water, so velocity can pose a serious hazard. In flat
areas, the floodplain can be very wide and floodwaters may move slowly, making
velocity less of a hazard (Figure 1-3).
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In addition to riverine flooding, Louisiana’s smaller subbasins experience headwater
flooding in the upper reaches of watersheds. Headwater flooding occurs when precipita-
tion and runoff exceed the capacity of the watercourse and the runoff overflows onto the
adjacent floodplain.

At the lower end of the watershed, where a magi‘l’lylfr'gggp'ai" €
tributary flows into a larger river, there may be ot
backwater flooding. Backwater flooding occurs
when flooding on the larger river or tide driven
water makes the receiving channel so high that
runoff from the small channel is blocked.
Basically, water in the larger channel acts as a
dam. Excessive flow then backs upstream in [V foodrian
the smaller tributaries and floods adjacent

lowlands. Figure 1-3. Riverine floodplain.

Flood warning time can be affected by the terrain. There may be hours or even days of
advance notice for rivers that drain a large watershed. On the other hand, there may be
no warning when a flood is about to strike on smaller streams in hilly or urbanized
areas.

Flood depths vary, as do flood durations. Generally, the larger the river, the deeper the
flood and the longer it will last. Depending on the size of the river and the terrain of its
floodplain, flooding can last for days and cover wide areas.

1.1.4. Flash flooding

Flash floods strike quickly and end swiftly. A severe storm that drops a lot of rain in a
short time can generate a flash flood. Generally, flash floods occur in hilly or mountain-
ous areas.

In Louisiana, flash floods occur when there is a rapid accumulation of rain that over-
loads the drainage system. Here, flash floods occur on smaller streams and in
urbanized areas. Smaller streams react faster to rain and urbanized areas speed runoff
through storm sewers and drainageways to those streams.

Unlike in mountainous areas, Louisiana’s flash floods do not have high velocity flows.
However, the water does rise and fall quickly and there is little or no warning time. Flash
floods also can be caused by dam failure, collapse of debris dams, or failure of a levee.
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1.1.5. Riverine erosion

River channels change as water moves downstream, acting on the channel banks and
the channel bottom. This force becomes more potent during a flood, when the river’s
velocity increases.

Several features along a river are
affected by this flow of water in
different ways. A meander is a curve
in a channel. On the outside of a
meander, the banks are subject to
erosion as the water scours against
them (Figure 1-4).

On the other hand, areas on the Figure 1-4. Erosion changes the shape of channels.
inside of meanders receive deposits

of sand and sediment transferred

from the eroded sites.

Meanders do not stay in the same place; they migrate slowly downstream and across
the floodplain, reworking the shape of the channel within the floodplain. Properties on
the outside of curves face a double threat of inundation and undercutting from riverine
erosion during floods.
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1.2. Coastal Flooding Processes

1.2.1. Coastal storms

Hurricanes and tropical storms
cause most coastal flooding.
Persistent  high wind and
changes in air pressure push
water toward the shore, causing
a storm surge that can raise the
level of a large body of water by
several feet (Figures 1-5 and
1-6). When a storm makes
landfall at high tide, the water
level and wind-driven waves are
even higher.

17 ft. Storm Tide

H

K
15 ft. Surge
v 2 ft. Normal High Tide

Mean Sea Level ———»

Figure 1-5. Storm surge.

During Hurricanes Katrina and Rita in 2005,
this combination brought flooding up to 27
feet above normal sea level. This storm
surge covered large areas up to 20 miles
inland along the Louisiana coast. On open
coasts, the magnitude of a flood varies with
the tides. An increase in the level of the
ocean during high tide will flood larger areas
than a storm that strikes during low tide.

Figure 1-6. Storm surge

flooding at
Mandeville, Tropical Storm Isidore, 2002.

Seventy percent of Louisiana’s citizens live in

the 11.5 million-acr tal zon ri |
e 11.5 million-acre coastal zone, seriously o, '\ A Brandone 2003,

threatened by hurricanes and Mississippi
River floods. The coastal zone is a landscape
of low elevation in which more than 95% of

The Times-Picayune Publishing Co., all
rights reserved. Used with permission of

o The Times-Picayune.
the 11.5 million acres are less than 3 feet y

above sea level. Highest elevations are
found along the Mississippi River levee
between Baton Rouge and New Orleans.

Natural levees, the highest and driest topographic features suitable for development,
decrease in elevation and width from Baton Rouge to the Gulf of Mexico. In the Chenier
Plain (the coastal zone west of the Atchafalaya), the cheniers (places of oaks) are
abandoned beach ridges now isolated from the Gulf of Mexico by marsh and mudflats.
Elevations along the ridges are just over 10 feet above sea level.

For the most part, Louisiana’s coastal zone population lives within leveed and pumped
areas, such as New Orleans and the coastal parishes. Although surrounded by hurri-
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cane protection levees and drained by the world’'s most expensive and extensive canal
and pump system, these areas are still at risk.

Recent coastal floods are summarized in
Figure 1-7. Most of the damage and loss
of life have been directly attributable to
storm surge and the failure of individuals
to evacuate in a timely fashion. No part
of coastal Louisiana is immune from the
effects of tropical storms and hurricanes.

Gulf surges can occur any time of the
year, directly affecting the low wetlands
and threatening the more populated
natural levees of the Mississippi River
and its abandoned distributaries. Along
the entire coast, persistent onshore
winds contribute to flooding. South and
southeast winds in the spring and
summer build water elevations in the
estuaries.

At Lakes Maurepas and Pontchartrain,
upland runoff is prevented from entering
the lakes, a particularly regular problem
in the lower Amite River Basin to the
west of Lake Maurepas. In spring 1991,
the low-lying coastal areas south of
Houma flooded, as did the Barataria
Basin and the area around Lake
Palourde. Strong and unrelenting south
winds caused backwater flooding by
preventing runoff from heavy precipita-
tion or pushed Gulf waters into the bays
and estuaries, flooding roads, yards, and
fields.

Louisiana’s coastal zone communities
are also subject to flooding due to heavy
precipitation and runoff either in the State
or in the watersheds that directly affect
the coastal zone. These flood processes
are discussed in Section 1.1.

Recent Coastal Floods

Several storms have become milestones when
discussing the impacts of hurricanes on Louisiana.

1915: Water levels rose to 13 feet at Fernier Beach
and 12 feet at Pointe a la Hache. Over 25,000
homes or structures were damaged or destroyed in
New Orleans when the City flooded to a depth of 1
foot to 8 feet.

1947: The storm flooded almost all of southeast
Louisiana. Many parts of Jefferson Parish were
under 6 feet of water and Louis Armstrong Airport
had 6 inches of water on the runway and could not
operate.

1957: Hurricane Audrey’s storm surge was 13 feet
as it crossed the Cameron coast, placing 12.4 feet
of water in the town of Cameron, and 8.5 feet of
water in Morgan City over 100 miles to the east.
Many people could not escape the rising water and

556 people died.

1964: Hurricane Hilda caused a 14.6-foot flood
elevation in St. Mary Parish.

1965: Water from Hurricane Betsy covered 2.5
million acres; fatalities numbered 81; and damages
exceeded $2 billion.

1969: Although Hurricane Camille expended most
of its fury on the Mississippi coast, Louisiana east
of the Mississippi River was heavily damaged by a
storm surge of up to 15.9 feet (23 feet in Biloxi,
Mississippi).

1992: Hurricane Andrew was devastating to south
Florida and caused damage to coastal Louisiana.
But Andrew was not as bad as it could have been
had it followed a path just west of New Orleans.

2005: Hurricanes Katrina (August 29) and Rita
(September 24) combined to cause the largest
damage totals in Louisiana history. More than
1,300 Louisianans died during Katrina.

Figure 1-7. Recent coastal floods.
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1.2.2. Coastal erosion

Erosion refers to the wearing or washing away of lands near water. Erosion should be
considered part of the larger process of shoreline change. When more sediment leaves
a shoreline segment than moves into it, erosion results; when more sediment moves
into a shoreline segment than leaves it, accretion results. When the amounts of sedi-
ment moving into and leaving a shoreline segment balance, the shoreline is said to be
stable.

A shoreline classified as “stable” or “accretional” may be subject to periods of erosion.
Actual shoreline behavior can change over time. Therefore, shoreline changes are
classified as “short-term” changes or “long-term” changes. Short-term changes occur
over periods ranging from a few days to a few years and can be highly variable in
direction and magnitude. Long-term changes occur over a period of decades, over
which short-term changes tend to average out to the underlying erosion or accretion
trend.

Shoreline erosion rates are usually computed and cited as long-term, average annual
rates. However, erosion rates are not uniform in time or space. Erosion rates can vary
substantially from one location along the shoreline to another, even when the two
locations are only a short distance apart.

Erosion can be due to a variety of natural or man-made causes, including:

e Storms and coastal flood events, usually rapid and dramatic (also called
storm-induced erosion)

e Natural changes associated with tidal inlets, river outlets, and entrances to
bays (e.g., interruption of flows by jetties, groins, and channels; migration or
fluctuation of channels and shoals; formation of new inlets; or saltwater intru-
sion)

e Man-made structures and human activities (e.g., certain shore protection
structures, damming of rivers, dredging, mining sand from beaches and
dunes, digging canals through marshes, boat wakes, and alteration of vegeta-
tion)

e Cumulative effects over the long term, such as changes in sea level and
sediment supply

e Local scour around structures, piles, and foundations

Erosion during storms can be dramatic and damaging. Although storm-induced erosion
is usually short-lived (usually occurring over a few hours in the case of tropical storms),
the resulting erosion can be equivalent to decades of long-term erosion. During severe
storms or coastal flood events, it is not uncommon for large dunes to be eroded 25 feet
to 75 feet or more and for small dunes to be completely destroyed.
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Coastal degradation during storms sometimes occurs despite the presence of erosion
control devices. Storm waves frequently overtop, damage, or destroy poorly designed,
constructed, or maintained structures such as seawalls, revetments, and toe protection.
Lands and buildings situated behind these structures are not necessarily safe from
coastal flood forces and storm-induced erosion.

1.2.3. Sea-level rise

The coastal flood effects described on the previous page typically occur over a period of
hours or days. However, longer-term water level changes also occur. Sea level tends to
rise or fall over centuries or thousands of years, in response to long-term global climate
changes. A warming trend expands water molecules and melts ice caps, raising the
level of the oceans.

Not only is the level of the water rising; in some areas, the level of the land is sinking or
subsiding. Subsidence is a hazard that typically affects areas where:

e Withdrawal of groundwater or hydrocarbons has occurred on a large scale
e Organic soils are drained

e Younger sediments are deposited over older sediments, compacting the un-
derlying beds (e.g., river delta areas)

e Surface materials collapse into underground voids, such as salt mines

All of these conditions exist in Louisiana. In coastal Louisiana, the Mississippi River
deposits large amounts of sediment in a relatively short period of time, causing the crust
to compensate for the extra weight of the sediment. Human acceleration of natural
processes through building levees along rivers, draining wetlands, dredging channels,
and cutting canals through marshes has made the subsidence problem worse.

Because it is difficult to separate the effects of subsidence and sea-level rise, a new
approach to categorizing the hazard has been developed. A coastal vulnerability index
(CVI) is determined based on rate of sea-level rise, coastal erosion, wave height, tidal
characteristics, regional coastal slope, and coastal geomorphology. The CVI for the
Louisiana coast is high to very high. Some portions rank very high for every factor with
the exception of wave height. The main factors responsible for the high ranking,
however, are geomorphology, coastal slope, and rate of relative sea-level rise.

The average subsidence/submergence rates in Louisiana’s coastal zone are approxi-
mately 0.39 inches per year or 3.3 feet per 100 years. Louisiana’s subsidence rates are
approximately six times the world average rate of 0.065 inches per year. Subsidence
rates along the Louisiana coast have ranged from a low of 0.048 inches per year (0.4
feet per 100 years) to a high of 0.75 inch per year (6.3 feet per 100 years). Local
subsidence rates can be as high as 4.7 inches per year (39 feet per 100 years) or 12
times the average coastal subsidence rates.
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Subsidence rates decrease away from the delta in a northeast, northwest, and western
direction. Those areas most affected are shown in Figure 1-8. There is little to suggest
that these processes will cease to occur in the future; in fact, rates may increase due to
naturally occurring sediment deposition.

Elevation Above Sea Level

Below 5 feet

r 5-10 feet
f Above 10 feet

Figure 1-8. Areas potentially affected by sea-level rise.

Increased rates of subsidence and sea-level rise can have an effect on structures,
infrastructure, and the coastal ecology, namely:

e Foundation failures for residential and commercial buildings, roads, bridges,
and sidewalks
e Structural failures of underground utilities, levees, railroad embankments, etc.

e Saltwater intrusion or submergence destroying wetland vegetation, which pro-
motes erosion

e Hurricane and storm protection structures being impacted directly over the
long term by increased loading from building higher structures

e Relocation of infrastructure—roads, utility lines, etc.

Increased susceptibility of the coast to storm surge

Perhaps the most significant secondary hazard associated with subsidence and sea-
level rise is the increased intensity of storm surge. The risk of flooding for cities like New
Orleans which are near or below sea level is greatly increased, even after minor storms.
This, in combination with the ongoing disappearance of delta marshes, leaves the New
Orleans area with an increasing probability of more severe flood impacts.
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1.3. Other Types of Flooding
1.3.1. Sheet flow

In areas where there are inadequate or no defined channels, floodwater spreads out
over a large area at a somewhat uniform depth in what is called sheet flow. Sheet flows
occur after an intense or prolonged rainfall during which the rain cannot soak into the
ground. During sheet flow, floodwaters move downhill and cover a wide area.

1.3.2. Ponding

In some areas, runoff collects in depressions or in areas where man-made features,
such as roads and railroad embankments, block outlets. Since these sumps cannot
drain, ponds result. Floodwaters remain in these temporary ponds and depressions until
they infiltrate, evaporate, or are pumped out.

To drain these areas, channels have been built and pumps installed to mechanically
move the water. Often, these man-made systems do not have the capacity to handle
heavy rains or intense storms.

1.3.3. Urban drainage

An urban drainage system is comprised of the natural channels and man-made ditches,
storm sewers, retention ponds, and other facilities constructed to store runoff or carry it
to a receiving stream or lake. Other features in such a system include yards and swales
that collect runoff and direct it to the streams, sewers, and ditches.

When most of the man-made systems were built, they were typically designed to handle
the amount of water expected during a 10-year or smaller storm. Larger storms over-
load them and the resulting backed-up sewers and overloaded ditches produce shallow
flooding.

1.3.4. Levee and dam failures

Levees and dams are designed to hold back large amounts of water. If they fail or are
overtopped, they can produce a dangerous flood situation because of the high velocities
and large volumes of water released. During Hurricane Katrina in 2005, 80% of New
Orleans was flooded as a result of levee failures. Near the locations of the failures, the
sudden rise in flood levels and the high velocity of flood water were especially danger-
ous and damaging. Flooding is caused by overtopping, failure, or seepage through or
under the structure. Since it occurs during a flood on the river, people are usually
alerted to a potential problem.

The river is connected to the water table, so, over time, the water table on the landward
side of the levee rises. Although the levee keeps surface water out of an area, it may
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not prevent rising ground water from damaging septic tanks and underground storage
tanks on the landward side when there are prolonged high flows in the river.

A break in a dam, on the other hand, can occur with little or no warning on clear days
when people are not expecting rain, much less a flood. Breaching often occurs within
hours of the first visible signs of dam failure, leaving little or no time for evacuation.
(Three of the four top killer floods in the 1970s were related to the failure of a dam or
dam-like structure).

Dam breaks occur for one of three reasons:

e Foundation failure due to seepage, settling, or earthquake
e Deficient design, construction, materials, operation, or maintenance

e Flow exceeding the capacity of the dam’s spillway

Proper design can prevent dam breaks. While state and federal dam safety programs
help ensure that new dams are properly designed, there are still many private or locally
built dams that were poorly designed and maintained. Louisiana’s dam safety program
is discussed in Section 20.3.4.

1.3.5. Debris dams

Debris, such as logs, can collect at shallow parts of a stream, sharp bends, bridges, and
other “choke points.” If the channel is not kept clear, the debris will build up and form a
dam. If the debris dam breaks during high flows (or anytime), the result can be a flood.

Usually, debris dam floods are not as severe as floods from man-made dams because
they do not hold as much water. However, they can also occur on sunny days and be
completely unexpected.
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1.4. Natural and Beneficial Floodplain Functions

Floodplain lands and adjacent waters combine to form a complex, dynamic physical and
biological system found nowhere else. When portions of floodplains are preserved in (or
restored to) their natural state, they provide many benefits to both human and natural
systems.

These benefits range from providing aesthetic pleasure to reducing the number and
severity of floods, helping handle stormwater runoff and minimizing nonpoint water
pollution. For example, by allowing floodwater to slow down, sediments settle out, thus
maintaining water quality. The natural vegetation filters out impurities and uses excess
nutrients. Such natural processes cost far less than it would take to build facilities to
correct flood, stormwater, water quality, and other problems.

Natural resources of floodplains fall into three categories: water resources, living
resources, and societal resources. The following sections describe each category’s
natural and beneficial functions. For more information on natural and beneficial flood-
plain functions, see Protecting Floodplain Resources - A Guidebook for Communities.

1.4.1. Natural flood and erosion control

Over the centuries, floodplains develop their own
ways to handle flooding and erosion with natural
features that provide floodwater storage and
conveyance, reduce flood velocities and flood
peaks, and curb sedimentation.

Natural controls on flooding and erosion help to
maintain water quality by filtering nutrients and
impurities from runoff, processing organic wastes,
and moderating temperature fluctuations.

Figure 1-9. Louisiana’s wetlands store

. . and filter floodwater and help recharge
These natural controls also contribute to recharging  aqyifers (Bogue Chitto National Wildlife

groundwater by promoting infiltration and refresh- Refuge).
ing aquifers and by reducing the frequency and
duration of low surface flows (Figure 1-9).

1.4.2. Biologic resources and functions

Floodplains enhance biological productivity by supporting a high rate of plant growth.
This helps to maintain biodiversity and the integrity of ecosystems. Floodplains provide
excellent habitats for fish and wildlife by serving as breeding and feeding grounds. They
also create and enhance waterfowl habitats and help to protect habitats for rare and
endangered species.
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1.4.3. Societal resources and functions

People benefit from floodplains through the food they provide, the recreational opportu-
nities they afford, and the scientific knowledge gained in studying them. Wild and
cultivated products are harvested in floodplains, where the agricultural land has been
enriched by sediment deposits. Floodplains provide open space, which may be used to
restore and enhance forest lands, provide recreational opportunities, or simple enjoy-
ment of their aesthetic beauty.

Floodplains provide areas for scientific study and outdoor education. They contain
cultural resources, such as historic or archaeological sites, and thus provide opportuni-
ties for environmental and other kinds of studies.

Floodplains can increase a community’s overall
guality of life, a role that often has been underval-
ued. By transforming floodplains from problem
areas into value-added assets, a community can
improve its quality of life. Parks, bike paths, open
spaces, wildlife conservation areas, and aesthetic
features are important to citizens (Figure 1-10).
Assets such as these make the community more
appealing to potential employers, investors,
residents, property owners, and tourists.

Figure 1-10. Louisiana’'s floodplains
provide many recreational benefits

(Bogue Chitto National Wildlife
Raefiine)
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Section 2. Flooding and People
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2.1. Safety and Health Hazards

Over 8 million families in the United States live in the floodplain. Millions more work in
floodplains or drive through them every day. In an average year, floods kill 150 people
and cause more than $3 billion in property damage. Nationally, average annual flood
losses continue to increase. Knowing the impact of a potential hazard—and guarding
against it—is an important part of administering a floodplain management program.

2.1.1. Safety hazards
Studies have shown that it does not take much depth or velocity to knock over a person.

No areas with moving floodwater can be considered safe for walking (Figures 2-1 and
2-2).
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Figure 2-1. Depth and velocity hazard chart. Figure 2-2. Even slow moving flooding

is life threatening.
Drowning in vehicles is the number one cause of  photo by chuck Cooke 2003.
flood deaths. The hazards of driving in flooded The Times-Picayune Publishing Co., all rights

reserved. Used with permission of The Times-

waters are explained in Figure 2-4. A car will float in  picayune.

only 2 feet of moving water, which is one reason

why floods kill more people trapped in vehicles than anywhere else. Victims often put
themselves in perilous situations by ignoring warnings about travel or mistakenly
thinking that a washed-out bridge is still open.

Electrocution is the number two cause of flood deaths, claiming lives in a flooded area
that is carrying a live current created when electrical components short. People die of
heart attacks, especially from exertion during a flood fight. Floods also can damage gas
lines, floors and stairs, creating secondary hazards such as gas leaks and unsafe
structures. Propane tanks can float, causing gas leaks and sending explosive “torpe-
does” downstream (Figure 2-3).
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Fire can be a result of too much
water: floods can break gas lines,
extinguish pilot lights, and short
circuit electrical wiring—causing
conditions ripe for a fire. Fire
equipment may not be able to
reach a burning building during
high water.

Figure 2-3. A propane tank floated into this build-
ing,exploded, and destroyed it.

Water weighs 62.4 Ibs. per cubic foot and When a vehicle stalls in the water, the water’s

typically flows downstream at 6 to 12 miles momentum is transferred to the car. For each

an hour. foot the water rises, 500 Ibs. of lateral force
are applied to the car.

But the biggest factor is buoyancy. For each Two feet of water will carry away
foot the water rises up the side of the car, the most automobiles.

car displaces 1,500 Ibs. of water. In effect,

the car weighs 1,500 Ibs. less for each foot

the water rises.

Figure 2-4. Effects of shallow water on cars.

Source: Flash Floods and Floods. The Awesome Power, National Weather Service, 1992.
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Figure 2-5 provides safety tips that can help people avoid these life-threatening hazards
brought on by floods. DHS/FEMA'’s Protecting Building Utilities from Flood Damage
provides guidance on protecting electrical and gas systems from creating safety
hazards.

Flood Safety Outdoors

Do not walk through flowing water. Drowning is the number one cause of flood deaths. Currents
can be deceptive; 6 inches of moving water can knock someone off their feet. Use a pole or stick
to determine if the ground is still there before walking through water.

Do not drive through a flooded area. More people drown in their cars than anywhere else. Do not
drive around road barriers; the road or bridge may be washed out. A car can float in as little as 2
feet of water.

Stay away from power lines and electrical wires. The number two flood killer after drowning is
electrocution. Electrical current can travel through water. Report downed power lines to the power
company.

Flood Safety Indoors

Turn off all electricity if the building is flooded. If you do not know how, call an electrician. Some
appliances, such as television sets, can shock you even after they have been unplugged. Do not
use appliances or motors that have gotten wet unless they have been taken apart, cleaned, dried,
and inspected by a professional.

Watch for animals. Small animals such as rats and snakes that have been flooded out of their
homes may seek shelter in yours. Use a pole or stick to poke and turn items over and scare away
small animals.

Look before you step. After a flood, the ground and floors are covered with debris, including
broken bottles and nails. Floors and stairs covered with mud can be very slippery.

Be alert for gas leaks. Use a flashlight to inspect for damage. Do not smoke or use candles,
lanterns, or open flames unless you know the gas has been turned off and the area has been
thoroughly aired out. If you have questions about gas, call the gas company.

Carbon monoxide exhaust kills. Use a generator or other gasoline-powered machine outdoors.
The same goes for camping stoves. Fumes from charcoal are especially deadly—cook with char-
coal outdoors.

Clean everything that got wet. Floodwaters pick up sewage and chemicals from roads, farms,
factories, and storage buildings. Spoiled food and flooded cosmetics and medicines are health
hazards. When in doubt, throw them out.

Take good care of yourself. Wear gloves and boots. Wash your hands frequently during clean up.
Recovering from a flood is a big job. It is tough on both the body and spirit and the effects a dis-
aster has on you and your family may last a long time. Keep your eyes open for signs of anxiety,
stress, and fatigue in you and your family.

Figure 2-5. Flood safety tips.

Taken from Repairing Your Flooded Home (FEMA 234).
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2.1.2. Health hazards

Two general types of health hazards accompany floods. The first comes from the water
itself. Floodwaters carry whatever was on the ground that the upstream runoff picked
up, including dirt, oil, animal waste, and lawn, farm, and industrial chemicals. Pastures
and areas where cattle and hogs are kept can contribute polluted waters to the receiv-
ing streams. Decomposing bodies of animals may add to these problems.

Rain and floodwaters saturate the ground, which leads to infiltration into sanitary sewer
lines. When wastewater treatment plants are flooded, there is nowhere for the sewage
to flow. Infiltration and lack of treatment lead to overloaded sewer lines that back up into
low-lying areas and some homes. Even though it is diluted by floodwaters, raw sewage
can be a breeding ground for bacteria and other disease-causing agents.

If the drinking water system loses pressure, an order to boil water before it is used may
be issued to protect people and animals from contaminated water. Private wells may
also be contaminated by flood waters. Septic systems are put out of operation when
under water, adding to the health hazard of a flood.

The second type of health problem comes after
the water is gone. Stagnant pools become
breeding grounds for mosquitoes and wet areas
of a building that have not been cleaned breed
mold and mildew (Figure 2-6). A building that is
not thoroughly and properly cleaned becomes a
health hazard, especially for small children and
the elderly.

Another health hazard occurs when heating ducts
in a forced-air system are not properly cleaned
after inundation. When the air conditioner is
turned on, the sediments left in the ducts are
circulated throughout the building and breathed in
by the occupants.

Figure 2-6. Post-flood silt, mold, and
mildew.

After Hurricane Katrina, the Federal Emergency Management Agency (FEMA), the
Center for Disease Control (CDC) and other agencies issued guidelines on inoculations,
equipment, apparel and other topics to protect the property owners and disaster
recovery staff who were entering flooded areas.

After a flood, walls and floors that were soaked for more than a few hours may have
absorbed large amounts of water. These areas must be cleaned, dried, and disinfected.
Mold has been found growing in wet insulation several months after a flood. The
insulation and the wooden studs may be wet for two or more feet above the flood's high-
water level because of absorption by the materials and wicking to other areas.
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Many people are allergic to molds. Mold allergies affect all age groups, but older folks
are more likely to suffer the most from worsening of asthma and other lung diseases
when exposed to mold spores. The respiratory symptoms of mold exposure include a
runny or congested nose, sinus pain, a sore throat, cough, wheezing, chest tightness,
and shortness of breath. You can also get headaches, a fever, a skin rash, eye irritation,
and a generally ill feeling (like you have the flu) from large mold exposures. Exposure to
high levels of indoor mold growth can eventually cause health problems for anyone.

2.1.3. Mental health

Flooding, especially repetitive flooding, takes a toll on people’s mental health. Stress
comes from facing the loss of time, money, property, and personal possessions such as
heirlooms. This is aggravated by fatigue during cleanup and anxiety over lost income,
health risks, and damage to irreplaceable items. Children and the elderly are especially
vulnerable to stress from the disruption of their daily routines.

Here are some warning signs of stress. Advise .

| ith th . t t helo th h th Van Sandt strode through her home Friday,
people wit ese signs 1o ge. elp rOL_lg € focused on cleaning and rebuilding just
local health department or disaster assistance hours after the water receded. Then she

counselors: stopped to pick up her mother's old Bible,
now sopping and blurred, from the bedroom
floor.

e Short tempers, frequent arguments "The water pressure opened our cabinet
» Greater consumption of alcohol doors and just pushed everything out,” Van
Sandt said, her voice starting to shake as
° Smoking more than usual she tried to thumb the pages. "Oh God, the
. . L videotapes of the grandchildren doing their
e (Getting upset over minor irritations Easter egg hunts and at Christmas. They're

all gone, too."

e Difficulty sleeping, bad dreams

. The Times-Picayune, 9/28/02
e Aches, pains, stomach problems

e Apathy, loss of concentration
e Depression
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2.2. Damage to Structures
Floodwaters damage structures in three general ways:

e Moving water can affect a structure’s stability
e Standing water can place pressures against a structure

e Water interacts with and damages
a variety of materials

2.2.1. Moving water

Moving water creates a hydrodynamic
force which can damage a building’s
walls in three ways (Figure 2-7):

e Frontal impact, as water strikes / ‘
the structure el
Downstream Side
e Drag effect, as water runs along
the sides of a structure Pides ™~

e Eddies or negative pressures cre-
ated as water passes the
downstream side

Figure 2-7. Hydrodynamic forces on a building.

The speed of moving water is called

velocity, a movement that is measured in feet per second. The faster water moves, the
more pressure it puts on a structure and the more it will erode stream banks and scour
the earth around a building’s foundation.

Floodwaters moving faster than 5 feet per second comprise a high-velocity flood,
requiring special design considerations for buildings, roads, bridges, and other man-
made structures in its path. While velocity is one factor in determining the potential harm
of a flood, the total impact of moving water is related to the depth of the flooding.
Studies have shown that deep water and low velocities can cause as much damage as
shallow water and high velocities.

In coastal areas, waves are hydrodynamic forces that can affect coastal buildings in a
number of ways. The most severe damage is caused by breaking waves. The force
created by waves breaking against a vertical surface is often 10 or more times higher
than the force created by high winds during a storm event.

Wave runup occurs as waves break and run up beaches, sloping surfaces, and vertical
surfaces. Wave runup can drive large volumes of water against or around coastal
buildings, inducing fluid impact forces, current drag forces, and localized erosion and
scour. Wave runup against a vertical wall generally extends to a higher elevation than
runup on a sloping surface and can destroy overhanging decks and porches.
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Debris increases the hazard posed by
waves and moving water. Floodwaters can
and will pick up anything that floats—Ilogs,
lumber, ice, even propane and farm chemi-
cal tanks and vehicles. Moving water can
also drag or roll objects that do not float. All
of this debris acts as battering rams that can
knock holes in walls (Figure 2-8).

ol -
e

Another impact from moving water is scour. v} SRt
Scour occurs when water flows at high Figure 2-8. House damaged by high-velocity
velocities past an object embedded in or flows and debris loads.

resting on erodible soil. The scour is not
caused by the flood or storm event, per se,
but by the distortion of the flow field by the
object. Flow moving past a fixed object must
accelerate, often forming eddies and
scouring loose sediment from the immediate
vicinity of the object.

Localized scour around piles and similar
objects is generally limited to small, cone-
shaped depressions (less than 2 feet deep
and several feet in diameter). Localized
scour is capable of undermining slabs and
grade-supported structures (Figure 2-9).

2.2.2. Standing water , , , ,
Figure 2-9. Localized scour undermined this

. . slab-on-arade house on the coast.
The weight of standing water puts

hydrostatic pressure on a FLOOD FLOOD
a. LEVEL b. LEVEL

structure. The deeper the water,

H H GROUND GROUND
the more it weighs and the sLa
greater the hydrostatic pressure. . 1 2 s 0
Because water is fluid, it exerts _.TTTTTTTTTT‘# 3 s
the same amount of pressure 2 Clovanoy = T | BASEMENT |l ..
sideways (lateral pressure) as it FORGE Bt [t N——
does downward. As water gets AOTIONAL J’ HHHHHI-
deeper, it exerts more lateral SATURATED SOIL HUOYANGY FORGE
pressure than shallow water | _ _ h d
(Figure 2_10)_ \I/:vlgtlfarre 2-10. Hydrostatic pressure increases with deeper

Most walls are not built to withstand lateral pressure. Studies and tests have shown that
the lateral force presented by 3 feet of standing water can be enough to collapse the
walls of a typical frame house.
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2.2.3. Contact with water

Few floods have clear floodwater and so they leave a mess of natural and man-made
debris in the form of sediment and contaminants. Stormwater and river water pick up
whatever was on the ground, such as solil, road oil, and farm and lawn chemicals (see
the floor in Figure 2-6). If a wastewater treatment plant or livestock feedlots were
inundated, the floodwaters probably will include untreated sewage.

Many materials, including wood and fiberglass or cellulose insulation, absorb floodwater
and its sediment. Even if allowed to dry out, these materials will still hold the sediment
and contaminants brought by the flood. Simply letting a flooded house dry out will not
make it clean—and it certainly will not be as healthy a place as it was before the flood.

When soaked, many materials change their composition or shape. Wet wood swells and
if it is dried too fast it will crack, split, or warp. Plywood can come apart. Gypsum
wallboard falls apart if it is bumped before it dries out. The longer these materials are
wet, the more moisture they will absorb.

Soaking can cause extensive damage to
household goods. Wooden furniture and
cabinets may become so badly warped that
they cannot be used. Other furnishings,
such as upholstery, carpeting, mattresses,
and books, are very difficult to dry out and
restore. Electrical appliances and gasoline
engines will not work safely until they are
properly dried and cleaned.

Wa”s present a SpeC|aI problem a chklng Flgure 2-11. PrOlonged exposure to water and
effect pulls water up through wood, insula- “wicking” can destroy wood and gypsum walls.
tion, and wallboard. This can soak materials
several feet above the actual high water line
(Figure 2-11).

On the coast, salt spray and moisture lead
to corrosion and decay of certain building
materials. Metal connectors, straps, and
clips used to improve a building’s resistance
to high winds often show signs of corrosion
(Figure 2-12). Corrosion is affected by many
factors, but the primary difference between
coastal and inland areas is the presence of
salt spray. Salt spray accumulates on metal
surfaces (such as appliances and electrical services) and accelerates the electrochemi-
cal processes that cause rusting and other forms of corrosion. Salt also damages
concrete, concrete block, and lawns.

Figure 2-12. Hurricane straps rusted through by
salt spray.
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2.3. Impact of Development

Because floodplains attract people and industry, a substantial portion of this country’s
development is now subject to flooding. Floodplains account for only 7% of the nation’s
total land area. However, they contain a tremendous amount of property value. It is
estimated that 8 to 12 million homes are located in our nation’s floodplains.

Several problems result from floodplain development:

e Development alters the floodplain and the dynamics of flooding
e Buildings and infrastructure are damaged by periodic flooding
e Water-dependent habitat is destroyed

Development can have an adverse impact on the watershed (where the water comes
from), riverine floodplains (where it goes), and coastal shorelines.

2.3.1. Watersheds

Natural Ground Cover (0% impervious surface)

Development in riverine watersheds affects
the runoff of stormwater. Farming, parks,
buildings, and parking lots replace the
natural vegetation that is used to absorb
water. When rain falls in a natural setting,
as much as 85% of it will infiltrate into the Rural Development (10% — 20% impervious surface)
ground, evaporate, or be absorbed by VWY "y
plants. In an urbanized area, as much as
60% of it will run off (Figure 2-13). 23% of the rainwater runs off the land

15% of the rainwater runs off the land

Urban features alter flood dynamics as Single Family Homes (35% — 50% impervious surface)
well. Storm sewers and more efficient \

ditches that come with urban drainage
SyStemS Speed flood flows. The result of 35% of the rainwater runs off the land
urbanization is that there is more runoff in
the watershed and it moves faster, increas-
ing flooding downstream. Thus, a 10-year
storm may produce the runoff equivalent of
a 25-year storm, overloading the drainage ElERittelsinas e Sctit Slerd
system.

Full Urbanization (75% — 100% impervious surface)

Note: These are typical conditions. Actual runoff
varies with the length of the storm, soil type, and
Urbanization also changes the timing of degree of ground saturation before the storm.

flows along the tributaries. If one subwater-  gigure 2-13. Stormwater runoff increases as
shed develops faster than another, the areas areurhanized

flood will leave sooner than it used to,

possibly arriving at the main channel at the same time as the peak arrives from another
tributary, causing increased flooding downstream.
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2.3.2. Floodplains

The most obvious impact of development on
riverine flooding comes with moving or altering
channels or constructing bridges and culverts
with  small openings. Construction and
regrading of the floodplain can obstruct or
divert water to other areas. Levees and dikes
are the best known examples of this, but even
small construction projects have an impact
(Figure 2-14).

Filling obstructs flood flows, backing up
floodwaters onto upstream and adjacent
properties. It reduces the floodplain’s ability to

Before Development

Figure 2-14 Floodplain development

store excess water, sending more
downstream and causing floods to rise
to higher levels and flow at higher
velocities. Filling also reduces the area
available for infiltration and recharging
of ground water levels.

2.3.3. Coastal shorelines

Development close to the shore can
make flooding worse. Removing the
sand from beaches and dunes
removes the natural barrier built up by
flood forces over the years and
exposes inland areas to increased risk
of flooding.

Coastal erosion is affected by
construction of navigation channels,
breakwaters, jetties, and mining of
sand. Often construction of barriers,
groins, seawalls, or even sandbag
walls to protect buildings from flooding
or erosion has an adverse affect on

can increase flood problems
water
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properties at the end of the walls where erosion is accelerated. The natural forces that
transport sand and replenish beaches are disrupted, often increasing shoreline erosion
on adjacent properties (Figure 2-15). Therefore, structural barriers, such as groins and
seawalls, are not encouraged and even prohibited in many areas.
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2.4. Land Subsidence and Sea Level Rise

The combination of land subsidence and sea level rise are constantly increasing flood
risks in much of Louisiana. Coastal Louisiana has lost an average of 34 square miles of
land, primarily marsh, per year for the last 50 years. From 1932 to 2000, coastal
Louisiana has lost 1,900 square miles of land, roughly an area the size of the State of
Delaware. Louisiana accounted for an estimated 90 percent of the coastal marsh loss in
the lower 48 states during the 1990s.

In addition to these coastal areas, much of southern Louisiana has experienced land
subsidence, which increases flood hazards and damages roads, levees and other
infrastructure, as well as building foundations and other developments.

2.4.1. Land subsidence

There are several probable causes of land subsidence in Louisiana, and they are
probably working together in most areas. These include:

e Compaction of soil due to decomposition of organic components;
e Slippage along faultlines in deep sediments; and
e Compaction of soils due to the extraction of oil, gas and water

A rapid increase in the rate of land subsidence during the Twentieth Century indicates
that human activities probably have an effect on the rates. For example, drainage of
land for development exposes organic components in the soil to oxygen, increasing the
rate of decomposition. Also, extraction of liquids and gasses from the ground promotes
compaction of soils.

Processes which have occurred over geologic time have caused land subsidence of 1
mm (0.039 inches) to 5 mm (0.197 inches) per year. Since about 1970, subsidence
rates of 12 mm (0.472 inches) to 23 mm (0.906 inches) per year have been observed.

The land subsidence processes which have occurred over geologic time have been
offset, to some extent by the ongoing deposition of new sediment by floods. Since the
construction of levees along the Mississippi River and other streams in the Mississippi
Delta area during the early 20™ Century, most of this sediment has been carried to the
Gulf of Mexico.

2.4.2. Sea level rise

Global MSL rise is estimated by numerous studies to be between 1.0 and 2.4 mm/yr.
From 1947 through 1999, the trend of sea level rise at Grand Isle, Jefferson Parish, LA
was 9.85 mm (0.388 inches) per year. At Eugene Island, Terrebonne Parish, LA, the
trend from 1939 through 1999 was 9.74 mm (0.383 inches) per year. These figures
include absolute sea level rise and land subsidence. At Grand Isle, this indicates a
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relative sea level rise of 19.4 inches in 50 years; at Eugene Island, the relative rise is
19.2 inches in 50 years.

2.4.3. Implications for floodplain management

Subsidence and sea level rise have several implications for Louisiana floodplain
managers.

Land subsidence means that special attention must be paid to surveying tech-
niques and results (see Sections 5.3.5 through 5.3.7 for a discussion of datums
and surveying);

Coastal areas that are buildable today may be submerged in the relatively near
future;

Communities in areas subject to land subsidence may have special reasons to
consider adopting such higher standards as freeboard and foundation protection
(see Section 17); and

In riverine floodplains where it is likely that flood elevations (in absolute terms)
may be affected by land subsidence, it may be desirable to remap floodplains
every few years using updated topographic data. It is possible that calculated
flood elevations may subside at more or less the same rate as the land in some
areas.
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Section 3. National Flood Insurance Program
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3.1. History
3.1.1. Prelude to the National Flood Insurance Program (NFIP)

Historically, people at risk from flooding could only hope for help from their neighbors
and charitable organizations in the event of a flood. Government assistance varied from
community to community and flood insurance was scarce.

During the 1920s, the insurance industry concluded that flood insurance would not be a
profitable venture because the only people who would want flood coverage would be
those who lived in floodplains. Since they were sure to be flooded, the rates would be
too high to attract customers.

It wasn’t until the great Mississippi River flood of 1927 that the federal government
became a major player in flooding. As defined by the Flood Control Acts of 1928 and
1936, the role of government agencies was to build massive flood control structures to
control the great rivers, protect coastal areas, and prevent flash flooding. The 1936 Act
authorized construction of approximately 250 projects for both flood control and relief
work.

Until the 1960s, such structural flood control projects were seen as the primary way to
reduce flood losses. Public policy emphasized that flood losses could be curbed by
controlling floodwater with structures such as dams, levees, and floodwalls.

During the 1960s, there was a growing questioning of the effectiveness of this single
solution. Disaster relief expenses were on the rise and all taxpayers were paying more
to provide relief to those with property in floodplains. Studies during the 1960s
concluded that flood losses were increasing, in spite of the number of flood control
structures that had been built.

One of the main reasons structural flood control projects failed to reduce flood losses
was that people continued to build in floodplains. In response, federal, state, and local
agencies began to develop policies and programs with a “non-structural” emphasis,
ones that did not prescribe projects to control or redirect the path of floods. Since the
1960s, flood protection programs evolved from heavy reliance on flood control, or
structural measures, to one using a combination of many tools.

In recognition of increasing flood losses and disaster relief costs, major steps were
taken in the 1960s to redefine federal policy and approaches to flood control. In 1965,
Congress passed the Southeast Hurricane Disaster Relief Act to help pay for rebuilding
after Hurricane Betsy, which had hit Louisiana particularly hard. The Act provided
financial relief for the flooding victims and authorized a feasibility study of a national
flood insurance program.

The resulting report formed the basis for House Document 465, A Unified National
Program for Managing Flood Losses. These reports voiced concern with problems
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related to the traditional methods of dealing with floods and flood damage—construction
of structural projects and federal disaster assistance. Both were proving to be quite
expensive, with no end in sight.

It was concluded that:

e Although federal flood programs were funded by all taxpayers, they primarily
helped only residents of floodplains

e Flood protection structures were expensive and could not protect everyone
e People continued to build and live in floodplains, thus still risking disaster
e Disaster relief was both inadequate and expensive

e The private insurance industry could not sell affordable flood insurance because
only those at high risk would buy it

3.1.2. Creation of the NFIP

In 1968, Congress passed the National Flood Insurance Act to correct some of the
shortcomings of traditional flood control and flood relief programs. The act created the
National Flood Insurance Program (NFIP) to:

e Transfer the costs of private property flood losses from the taxpayers to
floodplain property owners through flood insurance premiums

e Provide floodplain residents and property owners with financial aid after floods,
especially smaller floods that do not warrant federal disaster aid

e Guide development away from flood hazard areas

e Require that new, substantially improved, and substantially damaged buildings
be constructed in ways that would minimize or prevent damage in a flood

Congress charged the Federal Insurance Administration (FIA) in the Department of
Housing and Urban Development with responsibility for the program.

Participation in the NFIP grew slowly. In 1972, Hurricane Agnes devastated a wide area
of the eastern United States. Disaster assistance costs were the highest ever, leading
Congress to examine why the NFIP was used so little. Investigators found that few
communities had joined the NFIP—there were fewer than 100,000 flood insurance
policies in force nationwide.

To remedy this, the Flood Disaster Protection Act was passed in 1973, requiring that
buildings located in identified flood hazard areas have flood insurance coverage as a
condition of federal aid or loans from federally insured banks and savings and loans and
as a condition for receiving federal disaster assistance. The “sanctions” for non-
participation (Section 3.5.5) made it difficult for any community that wanted federal
assistance for properties in floodplains to avoid joining the NFIP.
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3.1.3. Growth of the NFIP

The 1973 Act spurred

participation in the program 25,000

dramatically. By the end of the 20,000

decade, more than 15,000

communities (Figure 3-1) had 15,000

signed on and about 2 million

flood insurance policies were in 10,000

effect. 5.000

In 1979, the FIA and the NFIP L0 L e e e e e
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Management Agency (FEMA).

During the early 1980s, FEMA Figure 3-1 NFIP community participation

worked to reduce the program’s
dependence on its authority to borrow from the Federal Treasury.

Through a series of rate increases and other adjustments, the program has been self-
supporting since 1986. The NFIP is funded primarily through premium income, which
pays all the costs of administration, mapping, and claims.

Since 1973, the program has been amended several times. The most important
changes came under the National Flood Insurance Reform Act of 1994, which fine-
tuned various aspects of the program, such as authorizing the Community Rating
System (CRS), increasing the maximum amount of flood insurance coverage, and
establishing a grant program for mitigation plans and projects.

The Reform Act strengthened the provisions that mandate the purchase of flood
insurance that were created in the 1973 Flood Disaster Protection Act. The Act and the
initiation of an advertising campaign boosted sales of flood insurance policies. By 2008,
there were more than 5.5 million flood insurance policies in force in the country.

Louisiana ranks third in the nation (after Florida and Texas) with 503,000 flood
insurance policies. Since 1978, the NFIP has paid more than 300,000 claims to
Louisiana policy holders for a total of over $15.4 billion.

The number of participating communities exceeds 20,300 out of 22,000 with identified
floodplains. In Louisiana, 298 parishes and municipalities have identified flood hazards
and 276 of them have joined the NFIP. There are also more than 20 additional
communities in the NFIP that do not have flood hazard areas identified.

In 2003, FEMA and the NFIP were transferred to the newly created Department of
Homeland Security (DHS) and the agency’s name became “DHS/FEMA.”
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3.2. How the NFIP Works

The NFIP is based on a mutual agreement between the federal government and the
community. Federally guaranteed flood insurance is made available in those
communities that agree to regulate development in their mapped floodplains. If
communities do their part in making sure future floodplain development meets certain
criteria, DHS/FEMA will provide flood insurance for properties in that community.

There are three basic parts to the NFIP—mapping, insurance, and regulations. These
three parts are interconnected and mutually supportive.

3.2.1. Mapping

DHS/FEMA has prepared a floodplain map and developed flood hazard data for most
communities in the country. The maps and data are used for several purposes:

e Communities, states, and Federal agencies use them as the basis for regulating
new floodprone construction

e Insurance agents use them when rating flood insurance policies

e Lenders and federal agencies use them to determine when flood insurance must
be purchased as a condition of a loan or financial assistance

DHS/FEMA has issued two kinds of maps:

e The first map received for most communities was the Flood Hazard Boundary
Map (FHBM). This map just shows the boundaries of the floodplain using ap-
proximate methods. It is discussed more in Section 5.2.

e FHBMs were replaced by a Flood Insurance Rate Map, or FIRM, that shows
flood elevations and other hazard information necessary to better protect new
construction from flood damage. FIRMs are discussed in Sections 8 through 10.

The flood insurance rates for post-FIRM buildings are —
based on how protected they are from the mapped | Buildings that pre;fdate tlhe Flrl]?M
hazard. Therefore, NFIP regulations and insurance | ¢ Ueated differenty - than

. buildings built after the flood
coverage both depend on the accuracy and utility of the | hazard was made public on the

maps. FIRM. These existing structures
are called “pre-FIRM” buildings,
NFIP maps and flood studies are covered in depth in | While new construction is called

Sections 5 through 10. “post-FIRM.”
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3.2.2. Insurance

Flood insurance can be purchased to cover any building located in a participating
community—even buildings not located in a mapped floodplain. Coverage is for damage
by a “flood.” A flood is defined by the NFIP as a “general and temporary condition of
partial or complete inundation of normally dry land areas from:

e “The overflow of inland or tidal waters or

e “The unusual and rapid accumulation or runoff of surface waters from any
source”

Flood insurance premiums for post-FIRM buildings are based on how well they are
protected from flood damage. Therefore, it is very important for communities to ensure
that new buildings in the floodplain are constructed properly.

Flood insurance premium rates for pre-FIRM buildings are subsidized by NFIP. Owners
of these policies do not pay “actuarial” rates, i.e., rates based on the true risk to which
the building is exposed.

Whether pre- or post-FIRM, another advantage of flood insurance is that owners get
claims paid when needed; they do not have to wait for a disaster declaration for
assistance for financial recovery. Since its creation in 1968, the NFIP has paid out more
than $33 billion in flood insurance claim payments nationally for big and small floods.
Insurance provides relief for all floods, including those not severe enough to warrant
federal disaster aid.

Flood insurance and its relation to construction regulations are discussed in more detalil
in Section 25.

3.2.3. Regulations

The NFIP underwrites flood insurance coverage only in those communities that adopt
and enforce floodplain regulations that meet or exceed NFIP criteria. Buildings built in
accordance with these regulations have a lower risk of flooding and can be insured at
lower rates.

The community’s floodplain regulations are designed to ensure that new buildings will
be protected from the flood levels shown on the FIRM and that development will not
make the flood hazard worse. Over time, exposure to flood damage should be reduced,
as the stock of the floodplain’s older pre-FIRM buildings is replaced. Eventually, a
community should have only post-FIRM buildings subject to little or no flood damage.

The NFIP construction regulations focus on protecting insurable buildings, but they also
provide a degree of protection to other types of development. These criteria are detailed
in Sections 11 through 16.
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It should be noted that NFIP regulations are minimum standards. States and
communities are encouraged to adopt and enforce additional or more restrictive rules
that would better protect property from local flooding conditions. Suggested additional
standards are discussed in Section 17.

Floodplain regulations are often controversial and difficult to enforce. Many people want
the freedom to build what they want without government controls. In some areas, they
may not even be aware that they need a local permit to build.

As a result of public opposition, a community may not be inclined to fully enforce all of
the provisions of its ordinance, which puts its participation in the NFIP at risk. If the
community does not fulfill its NFIP obligations to the federal government and allows
construction in violation of its regulations, three things can happen:

1. New buildings will be subject to damage by the base flood
2. Insurance on an improperly constructed building may be very expensive

3. DHS/FEMA can impose sanctions on the community to encourage it to correct its
floodplain management program, up to and including suspending the community
from the NFIP. These sanctions are discussed in Section 3.5.5.
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3.3. NFIP Roles and Responsibilities

The NFIP is founded on a mutual agreement between the federal government and each
participating community. Local, state, and federal agencies and private insurance
companies must share roles and responsibilities to meet the goals and objectives of the
NFIP.

The community’s role is of paramount importance. Residents and property owners can
obtain flood insurance only if the community carries out its responsibilities.

3.3.1. The community role

The community enacts and implements the floodplain | In the NFIP, a “community” is a
regulations required for participation in the NFIP. | governmental body with the

These requirements are covered in Sections 11 | Statutory authority to enact and
enforce development regula-

through 16. tions. In Louisiana, the NFIP
o . o definition of “community” means
A participating community commits itself to: cities, towns, villages, and

parishes. Parishes qualify only
for their unincorporated areas.

e Designating an individual to be responsible for
implementing the community’s commitments

e Issuing or denying floodplain development/building permits
e Inspecting all development to assure compliance with the local ordinance
e Maintaining records of floodplain development

e Having flood maps and elevation and floodproofing certificates available for
public inspection
e Assisting in the preparation and revision of floodplain maps

e Helping residents obtain information on flood hazards, floodplain map data, flood
insurance, and proper construction measures

e Cooperating with neighboring communities’ floodplain management activities
3.3.2. The State role

In 1971, the Louisiana State Legislature passed RS 38:84, designating the Department
of Public Works as the NFIP State Coordinating Agency for the State. The law charged
the Department to cooperate with the federal government “in the planning and carrying
out of state participation in the National Flood Insurance Program.” The Department
“shall aid, advise and cooperate with parishes and municipalities endeavoring to qualify
for participation in said program.”

The Department of Transportation and Development (LADOTD) is the RS ON T

N b
successor agency to the Department of Public Works. As the State 24 ”%
coordinating agency for the NFIP, LADOTD is responsible for: 2IDOTD;:

[BULDS The yav]
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e Ensuring that communities have the legal authorities necessary to adopt and
enforce floodplain management regulations

e Coordinating the activities of various state agencies that affect the NFIP
e Assessing community compliance with the minimum NFIP criteria

e Advising local officials responsible for administering the ordinance

e Answering questions from the public

e Helping review and adopt new maps and data

e Providing information and training on flood insurance and the flood insurance
purchase requirement

Other agencies are also active. For example, the Louisiana | Current information
Office of Homeland Security and Emergency Preparedness | on State and FEMA
coordinates flood warning and response activities and several | offices can be found
flood hazard mitigation programs. In Section 31.

3.3.3. The Federal role

In the Department of Homeland Security, FEMA administers the NFIP
through its Regional Offices. There are 10 Regional Offices, each with
a Mitigation Division that coordinates the NFIP with states and
communities. Region VI covers the States of Louisiana, Texas,
Arkansas, Oklahoma and New Mexico.

The Regional Office is responsible for assisting the state NFIP coordinating agencies.
Regional staff can also provide assistance to local officials with questions on NFIP
maps, their regulatory obligations, flood insurance, disaster assistance, and hazard
mitigation.

DHS/FEMA’s Washington, DC, office sets national policy for floodplain regulations,
researches floodplain construction practices and administers the flood hazard mapping
program. DHS/FEMA has mapped more than 100 million acres of flood hazard areas
nationwide and designated some six million acres of floodways along 40,000 river miles.

DHS/FEMA also administers the insurance portion of the program. It sets flood
insurance rates, establishes coverage, monitors applications and claims, and markets
flood insurance. DHS/FEMA has established the NFIP as a self-supporting program.
Historically, NFIP expenses, including mapping and administrative costs, have been
paid through insurance premiums and fees from map revision requests.

Most insurance applications and claims are processed by private insurance companies
through an arrangement with DHS/FEMA called the Write-Your-Own Program.
DHS/FEMA also contracts for agent training and other assistance through regional
insurance offices (Section 31 has contact information).
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3.4. Joining the NFIP
3.4.1. Initial actions

Community participation in the NFIP is voluntary. There is no federal or Louisiana State
law that requires a community to join. However, as discussed in Section 3.5.5, a non-
participating community faces sanctions, such as loss of federal aid for insurable
buildings in the floodplain. The sanctions make participation a very important decision
for many communities.

To join, a community submits an application form, a resolution of participation, and its
flood damage prevention ordinance.

LADOTD and DHS/FEMA Region VI have a model resolution and ordinance. The
resolution states the community’s intent to participate and cooperate with DHS/FEMA.
The community agrees to “maintain in force ... adequate land use and control measures
consistent with the [NFIP] criteria” and to:

e Assist DHS/FEMA in the delineation of the floodplain
e Provide information concerning present uses and occupancy of the floodplain

e Maintain for public inspection, and furnish upon request, elevation and flood-
proofing records for all new construction in the floodplain

e Cooperate with agencies and firms that undertake to study, survey, map, and
identify floodplain areas and cooperate with neighboring communities on the
management of adjoining floodplain areas to prevent aggravation of existing
hazards

e Notify the floodplain administrator whenever the boundaries of the community
have been modified by annexation, or the community has otherwise assumed
authority to adopt and enforce floodplain management regulations for a particular
area

The community must also adopt and submit a flood damage prevention ordinance that
meets or exceeds the minimum NFIP criteria. These criteria are explained in Sections
11 through 16.

As shown in Figure 3-1, most communities joined the NFIP in the 1970s. At that time,
they were given a Flood Hazard Boundary Map that showed only the approximate
boundaries of the floodplain. Generally, these communities entered the “Emergency
Phase” whereby their regulatory responsibilities were limited because of the limited
flood hazard data provided on the map.
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3.4.2. Flood data and maps

Participating communities receive a Flood Insurance Rate Map (FIRM). In Louisiana,
over 70 communities have had their Flood Hazard Boundary Map “specially converted”
to a FIRM. A new map was not printed, but the Flood Hazard Boundary Map became
the FIRM. These special conversion FIRMs do not have flood elevations or detailed
flood data.

The other Louisiana communities in the NFIP have received a Flood Insurance Study
(FIS) and a new FIRM with more detailed flood hazard data. The FIRM and flood data
are discussed in Sections 5 through 10. After receiving a period of time to review and
appeal the draft map and study, the community is given 6 months to adopt the new data
in a more comprehensive ordinance.

3.4.3. The regular phase

Whether the community receives an FIS or has had its map specially converted, it is
converted to the “Regular Phase” on the effective date of the new FIRM. In a few cases,
communities have been converted with no map or study.

If the ordinance is not adopted in time, the community is suspended from the NFIP. The
FIRM still goes into effect on the same date and is used by lenders and federal
agencies to determine where loans can be issued and Federal assistance can be
provided. Suspension and lending repercussions are discussed in Section 3.5.

As of May 10, 2008, 99% of the nation’s NFIP communities were in the Regular Phase.
Here are the statistics for Louisiana:

In the Regular Phase with FIS 188
In the Regular Phase, specially converted, with FHBM 73
In the Regular Phase, specially converted, with no floodplain 24
Total in the Regular Phase 285
In the Emergency Phase 10
Suspended from the NFIP 2
Mapped, but not in the NFIP 20

Special conversion is discussed in Section 5.2.2.

The last category, “Mapped, but not in the NFIP,” is comprised of small villages and
towns that have little development in the floodplain. There is not much incentive for
them to initiate a regulatory program that would only affect a few properties. There are
also two communities that have been suspended from the NFIP for failure to adopt the
required floodplain regulations (Section 3.5.4).
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3.5. Compliance
3.5.1. Community Assistance Contacts and Community Assistance Visits

A community’s floodplain management program and permit records are reviewed
periodically by the DHS/FEMA Regional Office and the LADOTD. Staff may inspect
records as part of a Community Assistance Visit (CAV) or Community Assistance
Contact (CAC).

A CAC is used to establish contact with a community to determine if any problems or
issues exist and to offer the community assistance if necessary. CACs can be
conducted through telephone calls or brief visits.

A CAV is a site visit that includes a review of permit records and visits to recent
construction sites. It is an opportunity to discuss problems that local officials are having
and to identify any deficiencies in the community’s floodplain management program. It
also serves to verify the community’s compliance with its obligations to the NFIP.

Most deficiencies in a community’s program or violations of local ordinances are
generally due to a lack of understanding of the NFIP requirements, lack of technical
skills, failure to understand the rationales behind the NFIP requirements, or lack of an
appreciation of the insurance implications and other consequences of a decision. Most
problems that are identified can be solved through community assistance efforts.

When this does not happen, DHS/FEMA has procedures in place to conduct an
enforcement action in order to obtain compliance by the community. If a community
does not uphold its part of the agreement and fails to adequately enforce its floodplain
management regulations, DHS/FEMA has recourse through three approaches:

e Reclassification under the CRS

e Probation

e Suspension from the program
Most communities comply with NFIP requirements before DHS/FEMA ever takes a
formal compliance action. Communities often recognize that it is in everyone’s best
interest to bring the community into compliance before probation or suspension occurs.

One of the primary reasons communities comply is to avoid disruptions in the real
estate market that would result with the potential loss of flood insurance.

3.5.2. Community Rating System reclassification

The Community Rating System (CRS) provides a discount in flood

insurance premiums for properties in communities that participate in the
CRS. The CRS is explained in Section 26. CRS communities that are
NFIP/CRS deemed to no longer be in full compliance with the NFIP requirements
can be reclassified to Class 10. Should that happen, residents would
lose their CRS flood insurance premium discounts.
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3.5.3. Probation

Probation represents formal notification to the community that DHS/FEMA considers the
community’s floodplain management program to be noncompliant with NFIP criteria.

Prior to imposing probation, DHS/FEMA provides the community with a 90-day written
notice and lists specific deficiencies and violations. It also notifies all policy holders of
the impending probation, telling them that an additional $50 premium will be charged on
policies sold or renewed during the probation period. The objective of this surcharge is
to bring the policy holders’ attention to the fact that their community is not compliant and
failure to correct the problems may lead to suspension.

The community has 90 days to avoid this sanction by correcting deficiencies and
remedying identified violations. Probation may be continued for up to one year after the
community corrects all program deficiencies. This ensures that the community has truly
changed its ways and has become compliant and that all policy holders are advised of
the situation when their policies are renewed.

3.5.4. Suspension

If, after a period of probation, a community fails to remedy its program deficiencies, it
will be suspended from the NFIP. Suspension means the community is no longer in the
NFIP. It is subject to the sanctions for non-participation that are explained in the next
section.

DHS/FEMA grants a community 30 days to show why it should not be suspended and
then gives it a 30-day suspension letter. DHS/FEMA may also conduct a written or oral
hearing before the suspension takes effect.

A community can automatically be suspended if, following due notice, it failed to adopt
revisions to its floodplain ordinance in response to flood map revisions or amended
minimum NFIP criteria. It can also be suspended within 30 days for knowingly making
its ordinance noncompliant.

A community suspended under the NFIP may apply to the DHS/FEMA Regional Office
for reinstatement by submitting the following:

e A local legislative or executive measure reaffirming the community’s intent to
comply with the NFIP criteria

e Evidence that all program deficiencies have been corrected

e Evidence that any violations have been remedied to the maximum extent
possible

DHS/FEMA may reinstate the community to full program status, bring it to a
probationary status, or withhold reinstatement for up to one year after a satisfactory
submission from the community.
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3.5.5. Sanctions for non-participation

A community that does not join the NFIP, has withdrawn from it, or is suspended faces
the following sanctions:

Flood insurance will not be available. No resident will be able to purchase a flood
insurance policy.

If the community withdraws or is suspended, existing flood insurance policies will
not be renewed.

No direct federal grants or loans for development may be made in identified flood
hazard areas under programs administered by federal agencies such as the U.S.
Department of Housing and Urban Development, the Environmental Protection
Agency, and the Small Business Administration. State agencies may also deny
financial assistance for floodplain properties.

Federal disaster assistance will not be provided to repair insurable buildings
located in identified flood hazard areas for damage caused by a flood.

No federal mortgage insurance or loan guarantees may be provided in identified
flood hazard areas. This includes policies written by the Federal Housing Admini-
stration, Veterans Administration, and others.

Federally insured or regulated lending institutions, such as banks and credit
unions, must notify applicants seeking loans for insurable buildings in flood
hazard areas that there is a flood hazard and the property is not eligible for
federal disaster relief.

These sanctions can be severe on any community with a substantial number of
buildings in the floodplain. Most communities with a flood problem have joined the NFIP
and are in full compliance with their regulatory obligations.

3.5.6. Benefits of participation

A community should not be in the business of administering a flood damage prevention
ordinance because it is worried about the sanctions for non-participation. Most
communities have joined the NFIP because it offers some valuable benefits, including:

Flood insurance is made available to all residents of the community. Without the
NFIP, most residents and businesses would not have access to flood insurance.
Only if a flood is large enough to warrant a federal disaster declaration would
they be eligible for financial assistance, and then it is mostly in the form of a loan
that must be paid back with interest.

The NFIP provides floodplain maps and data to help local officials guide future
development and make other land use decisions with better knowledge about the
true flood hazard. The community will be better protected from future disasters.

Participation provides the opportunity for assistance from DHS/FEMA. Staff can
provide technical assistance and programs can provide financial assistance for
flood loss reduction efforts, hazard mapping and hazard mitigation.
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4.1. The NFIP Regulations

For a community to participate in the National Flood Insurance Program (NFIP), it must
adopt and enforce floodplain management regulations that meet or exceed the
minimum NFIP standards and requirements. These standards are intended to prevent
loss of life and property, as well as economic and social hardships that result from
flooding.

The NFIP standards work—as witnessed during floods in areas where buildings and
other developments have been built in compliance. Nationwide each year, NFIP-based
floodplain management regulations help prevent more than $1 billion in structural
damage.

It is important to emphasize that the NFIP criteria are minimums. Communities are
encouraged to enact their own higher regulatory standards, as discussed in Section 17.

4.1.1. 44 Code of Federal Regulations

The NFIP requirements can be found in Chapter 44 of the Code of Federal Regulations
(44 CFR). Revisions to these requirements are first published in the Federal Register, a
publication the federal government uses to disseminate rules, regulations, and
announcements.

Most of the requirements relative to a community’s ordinance are in Parts 59 and 60,
which are included in Section 4.2. Figure 4-1 shows how the regulations are organized.
The sections are referred to in shorthand, such as 44 CFR 60.1 — Chapter 44, Code of
Federal Regulations, Part 60, Section 1. In this reference, excerpts are shown in boxes:

44 CFR 59.2(b) To qualify for the sale of federally-subsidized flood insurance a community
must adopt and submit to the Administrator as part of its application, flood plain
management regulations, satisfying at a minimum the criteria set forth at Part 60 of this
subchapter, designed to reduce or avoid future flood, mudslide (i.e., mudflow) or flood-
related erosion damages. These regulations must include effective enforcement
provisions.

As noted in Section 3.4, when a community joined the NFIP, it agreed to abide by these
regulations. When the community’s Federal Insurance Rate Map (FIRM) was published,
it had to submit its ordinance to DHS/FEMA to ensure that it met these requirements.

Note: Periodically, the NFIP regulations are revised to incorporate new requirements or
clarify old ones. These changes are published in the Federal Register. Some revisions
require local ordinance amendments. A community may or may not have made the
amendments necessary to stay updated. Local staff should check periodically with the
Louisiana Department of Transportation and Development (LADOTD) or the
DHS/Federal Emergency Management Agency (DHS/FEMA) Regional Office to verify
that the ordinance is currently in full compliance with the latest NFIP requirements.
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Part 59—General Provisions
Subpart A — General

59.1 Definitions

59.2 Description of program
59.3 Emergency program
59.4 References

Subpart B — Eligibility Requirements

59.21 Purpose of subpart

59.22 Prerequisites for the sale of flood insurance

59.23 Priorities for the sale of flood insurance under the regular program
59.24 Suspension of community eligibility

Part 60 — Criteria for Land Management and Use
Subpart A — Requirements for Flood Plain Management Regulations

60.1 Purpose of subpart
60.2 Minimum compliance with flood plain management criteria
60.3 Flood plain management criteria for flood-prone areas

(&) When there is no floodplain map

(b) When there is a map, but not flood elevations

(c) When there are flood elevations

(d) When there is a floodway mapped

(e) When there is a map with coastal high hazard areas
60.4 Flood plain management criteria for mudslide-prone areas
60.5 Flood plain management criteria for erosion-prone areas
60.6 Variances and exceptions
60.7 Revisions of criteria for flood plain management regulations

Subpart B — Requirements for State Flood Plain Management Regulations

Subpart C — Additional Considerations in Managing Flood-Prone, Mudslide (i.e., Mudflow)-
Prone, and Flood-Related Erosion-Prone Areas

Figure 4-1 44 CFR Parts 59 and 60

Note: The full text of these two Parts can be found in Section 4.2
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4.1.2. Flood damage prevention ordinance

The NFIP regulations identify minimum requirements that communities must fulfill to join
and stay in the program. The requirements that apply to a particular community depend
on its flood hazard and the level of detail of the data DHS/FEMA provides to the
community. The specific requirements are listed in Section 60.3 and apply to
communities as follows:

e 60.3(a) DHS/FEMA has not provided any maps or data
e 60.3(b) DHS/FEMA has provided a map with approximate A Zones
e 60.3(c) DHS/FEMA has provided a FIRM with base flood elevations

e 60.3(d) DHS/FEMA has provided a FIRM with a base flood elevation (BFE)
and a map that shows a floodway

e 60.3(e) DHS/FEMA has provided a FIRM that shows coastal high hazard
areas

DHS/FEMA has developed a series of model flood damage prevention ordinances for
communities that relate to the five types of communities listed above. For example, a
community with a floodway map would use the 60.3(d) model ordinance. Copies of the
models are available from DHS/FEMA and LADOTD.

Two important notes:

The NFIP requirements and model ordinances are minimums. As noted in 44 CFR
60.1(d), "Any floodplain management regulations adopted by a State or a community
which are more restrictive than the criteria set forth in this part are encouraged and shall
take precedence.”

Communities are encouraged to enact regulatory standards that
exceed the NFIP minimums and are more appropriate for local
conditions. The Community Rating System (CRS) is a part of the NFIP
that rewards communities that implement programs that exceed the
minimums. This is explained in more detail in Section 26.

NFIP/CRS

These requirements are cumulative. A 60.3(c) community must comply with all
appropriate requirements of Sections 60.3(a) and (b). For example, 60.3(a) includes
basic requirements for subdivisions and utilities that are not repeated in the later
sections. All communities in the NFIP must comply with these subdivision and utility
requirements. For example, a 60.3(c) community must use the BFE provided on the
FIRM. If that community also has an approximate A Zone without a BFE, it must comply
with the requirements of 60.3(b) for that area.

The details of the requirements of 44 CFR 60.3 are explained in Sections 11 through
16. This Desk Reference is organized by subject matter, so the section numbers do not
correspond with 44 CFR. Where appropriate, the specific Code of Federal Regulations
section numbers are referenced.
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4.2.44 CFR

Note: This section only includes 44 CFR Parts 59 and 60, the sections of the Federal
Regulations that directly relate to local floodplain management requirements. Other
parts address mapping criteria and other issues. They can be found on DHS/FEMA'’s
website, www.FEMA.gov.

4.2.1. PART 59 — General Provisions
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Subpart A — General

Sec.

59.1 Definitions

59.2 Description of program
59.3 Emergency program
59.4 References

Subpart B - Eligibility Requirements

59.21  Purpose of subpart

59.22  Prerequisites for the sale of flood insurance

59.23  Priorities for the sale of flood insurance under
the regular program

59.24  Suspension of community eligibility

Authority: 42 U.S.C. 4001 et seq.; Reorganization Plan
No. 3 of 1978, 43 FR 41943, 3 CFR, 1978 Comp., p.
329; E.O. 12127 of Mar. 31, 1979, 44 FR 19367, 3
CFR, 1979 Comp., p. 376.

Source: 41 FR 46968, Oct. 26, 1976; 44 FR 31177, May
31, 1979; 50 FR 36022, Sept. 4, 1985; 51 FR 30306,
Aug. 25, 1986; 57 FR 19540, May 7, 1992; 58 FR
62424, Nov. 26, 1993; 59 FR 53597, Oct. 25, 1994; 62
FR 55715, Oct. 27, 1997, unless otherwise noted.

Subpart A — General
§ 59.1 Definitions.
As used in this subchapter.

"Act" means the statutes authorizing the National Flood
Insurance Program that are incorporated in 42 U.S.C.
4001-4128.

"Actuarial rates": see "risk premium rates."

"Administrator" means the Federal
Administrator.

"Agency" means the Federal Emergency Management
Agency, Washington DC.

"Alluvial fan flooding" means flooding occurring on the
surface of an alluvial fan or similar landform which
originates at the apex and is characterized by high-
velocity flows; active processes of erosion, sediment
transport, and deposition; and, unpredictable flow paths.

"Apex" means a point on an alluvial fan or similar
landform below which the flow path of the major stream
that formed the fan becomes unpredictable and alluvial
fan flooding can occur.

"Applicant” means a community which indicates a
desire to participate in the Program.

"Appurtenant Structure™ means a structure which is on
the same parcel of property as the principal structure to
be insured and the use of which is incidental to the use
of the principal structure.

"Area of shallow flooding” means a designated AO,
AH, AR/AO, AR/AH, or VO zone on a community's

Insurance

Flood Insurance Rate Map (FIRM) with a 1 percent or
greater annual chance of flooding to an average depth of
1 to 3 feet where a clearly defined channel does not
exist, where the path of flooding is unpredictable, and
where velocity flow may be evident. Such flooding is
characterized by ponding or sheet flow.

"Area of special flood-related erosion hazard" is the
land within a community which is most likely to be
subject to severe flood-related erosion losses. The area
may be designated as Zone E on the Flood Hazard
Boundary Map (FHBM). After the detailed evaluation
of the special flood-related erosion hazard area in
preparation for publication of the FIRM, Zone E may be
further refined.

"Area of special flood hazard" is the land in the flood
plain within a community subject to a 1 percent or
greater chance of flooding in any given year. The area
may be designated as Zone A on the FHBM. After
detailed ratemaking has been completed in preparation
for publication of the flood insurance rate map, Zone A
usually is refined into Zones A, AO, AH, A1-30, AE,
A99, AR, AR/A1-30, AR/AE, AR/AO, AR/AH, AR/A,
VO, or V1-30, VE, or V. For purposes of these
regulations, the term "special flood hazard area" is
synonymous in meaning with the phrase "area of special
flood hazard."

"Area of special mudslide (i.e., mudflow) hazard" is the
land within a community most likely to be subject to
severe mudslides (i.e., mudflows). The area may be
designated as Zone M on the FHBM. After the detailed
evaluation of the special mudslide (i.e., mudflow)
hazard area in preparation for publication of the FIRM,
Zone M may be further refined.

"Base flood" means the flood having a one percent
chance of being equaled or exceeded in any given year.

"Basement" means any area of the building having its
floor subgrade (below ground level) on all sides.

"Breakaway wall" means a wall that is not part of the
structural support of the building and is intended
through its design and construction to collapse under
specific lateral loading forces, without causing damage
to the elevated portion of the building or supporting
foundation system.

"Building": see "structure.”

"Chargeable rates" mean the rates established by the
Administrator pursuant to section 1308 of the Act for
first layer limits of flood insurance on existing
structures.

"Chief Executive Officer" of the community ("CEQ")
means the official of the community who is charged
with the authority to implement and administer laws,
ordinances and regulations for that community.
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"Coastal high hazard area" means an area of special
flood hazard extending from offshore to the inland limit
of a primary frontal dune along an open coast and any
other area subject to high velocity wave action from
storms or seismic sources.

"Community" means any State or area or political
subdivision thereof, or any Indian tribe or authorized
tribal organization, or Alaska Native village or
authorized native organization, which has authority to
adopt and enforce flood plain management regulations
for the areas within its jurisdiction.

"Contents coverage" is the insurance on personal
property within an enclosed structure, including the cost
of debris removal, and the reasonable cost of removal of
contents to minimize damage. Personal property may be
household goods usual or incidental to residential
occupancy, or merchandise, furniture, fixtures,
machinery, equipment and supplies usual to other than
residential occupancies.

"Criteria" means the comprehensive criteria for land
management and use for flood-prone areas developed
under 42 U.S.C. 4102 for the purposes set forth in Part
60 of this subchapter.

"Critical feature” means an integral and readily
identifiable part of a flood protection system, without
which the flood protection provided by the entire system
would be compromised.

"Curvilinear Line" means the border on either a FHBM
or FIRM that delineates the special flood, mudslide (i.e.,
mudflow) and/or flood-related erosion hazard areas and
consists of a curved or contour line that follows the
topography.

"Deductible" means the fixed amount or percentage of
any loss covered by insurance which is borne by the
insured prior to the insurer's liability.

"Developed area” means an area of a community that is:

(@ A primarily urbanized, built-up area that is a
minimum of 20 contiguous acres, has basic urban
infrastructure, including roads, utilities,
communications, and public facilities, to sustain
industrial, residential, and commercial activities, and

(1) Within which 75 percent or more of the parcels,
tracts, or lots contain commercial, industrial, or
residential structures or uses; or

(2) Is a single parcel, tract, or lot in which 75 percent of
the area contains existing commercial or industrial
structures or uses; or

(3) Is a subdivision developed at a density of at least
two residential structures per acre within which 75
percent or more of the lots contain existing residential
structures at the time the designation is adopted.

(b) Undeveloped parcels, tracts, or lots, the combination
of which is less than 20 acres and contiguous on at least

3 sides to areas meeting the criteria of paragraph (a) at
the time the designation is adopted.

(c) A subdivision that is a minimum of 20 contiguous
acres that has obtained all necessary government
approvals, provided that the actual "start of
construction” of structures has occurred on at least 10
percent of the lots or remaining lots of a subdivision or
10 percent of the maximum building coverage or
remaining building coverage allowed for a single lot
subdivision at the time the designation is adopted and
construction of structures is underway. Residential
subdivisions must meet the density criteria in paragraph
@)(3).

"Development” means any man-made change to
improved or unimproved real estate, including but not
limited to buildings or other structures, mining,
dredging, filling, grading, paving, excavation or drilling
operations or storage of equipment or materials.

"Director" means the Director of the Federal Emergency
Management Agency.

"Eligible community" or "participating community"
means a community for which the Administrator has
authorized the sale of flood insurance under the
National Flood Insurance Program.

"Elevated building" means, for insurance purposes, a
nonbasement building which has its lowest elevated
floor raised above ground level by foundation walls,
shear walls, posts, piers, pilings, or columns.

"Emergency Flood Insurance Program™ or "emergency
program" means the Program as implemented on an
emergency basis in accordance with section 1336 of the
Act. It is intended as a program to provide a first layer
amount of insurance on all insurable structures before
the effective date of the initial FIRM.

"Erosion” means the process of the gradual wearing
away of land masses. This peril is not per se covered
under the Program.

"Exception” means a waiver from the provisions of Part
60 of this subchapter directed to a community which
relieves it from the requirements of a rule, regulation,
order or other determination made or issued pursuant to
the Act.

"Existing construction,” means for the purposes of
determining rates, structures for which the "start of
construction” commenced before the effective date of
the FIRM or before January 1, 1975, for FIRMs
effective before that date. "EXisting construction” may
also be referred to as "existing structures."

"Existing manufactured home park or subdivision™
means a manufactured home park or subdivision for
which the construction of facilities for servicing the lots
on which the manufactured homes are to be affixed
(including, at a minimum, the installation of utilities, the
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construction of streets, and either final site grading or
the pouring of concrete pads) is completed before the
effective date of the floodplain management regulations
adopted by a community.

"Existing structures" see "existing construction."

"Expansion to an existing manufactured home park or
subdivision" means the preparation of additional sites
by the construction of facilities for servicing the lots on
which the manufacturing homes are to be affixed
(including the installation of utilities, the construction of
streets, and either final site grading or the pouring of
concrete pads).

"Federal agency" means any department, agency,
corporation, or other entity or instrumentality of the
executive branch of the Federal Government, and
includes the Federal National Mortgage Association and
the Federal Home Loan Mortgage Corporation.

"Federal instrumentality responsible for the supervision,
approval, regulation, or insuring of banks, savings and
loan associations, or similar institutions" means the
Board of Governors of the Federal Reserve System, the
Federal Deposit Insurance Corporation, the Comptroller
of the Currency, the Federal Home Loan Bank Board,
the Federal Savings and Loan Insurance Corporation,
and the National Credit Union Administration.

"Financial assistance™ means any form of loan, grant,
guaranty, insurance, payment, rebate, subsidy, disaster
assistance loan or grant, or any other form of direct or
indirect Federal assistance, other than general or special
revenue sharing or formula grants made to States.

"Financial assistance for acquisition or construction
purposes” means any form of financial assistance which
is intended in whole or in part for the acquisition,
construction, reconstruction, repair, or improvement of
any publicly or privately owned building or mobile
home, and for any machinery, equipment, fixtures, and
furnishings contained or to be contained therein, and
shall include the purchase or subsidization of mortgages
or mortgage loans but shall exclude assistance pursuant
to the Disaster Relief Act of 1974 other than assistance
under such Act in connection with a flood. It includes
only financial assistance insurable under the Standard
Flood Insurance Policy.

"First-layer coverage" is the maximum amount of
structural and contents insurance coverage available
under the Emergency Program.

"Flood" or "Flooding" means:

(@) A general and temporary condition of partial or
complete inundation of normally dry land areas from:

(1) The overflow of inland or tidal waters.

(2) The unusual and rapid accumulation or runoff of
surface waters from any source.

(3) Mudslides (i.e., mudflows) which are proximately
caused by flooding as defined in paragraph (a)(2) of this
definition and are akin to a river of liquid and flowing
mud on the surfaces of normally dry land areas, as when
earth is carried by a current of water and deposited
along the path of the current.

(b) The collapse or subsidence of land along the shore
of a lake or other body of water as a result of erosion or
undermining caused by waves or currents of water
exceeding anticipated cyclical levels or suddenly caused
by an unusually high water level in a natural body of
water, accompanied by a severe storm, or by an
unanticipated force of nature, such as flash flood or an
abnormal tidal surge, or by some similarly unusual and
unforeseeable event which results in flooding as defined
in paragraph (a)(1) of this definition.

"Flood elevation determination™ means a determination
by the Administrator of the water surface elevations of
the base flood, that is, the flood level that has a one
percent or greater chance of occurrence in any given
year.

"Flood elevation study” means an examination,
evaluation and determination of flood hazards and, if
appropriate, corresponding water surface elevations, or
an examination, evaluation and determination of
mudslide (i.e., mudflow) and/or flood-related erosion
hazards.

Flood Hazard Boundary Map (FHBM) means an official
map of a community, issued by the Administrator,
where the boundaries of the flood, mudslide (i.e.,
mudflow) related erosion areas having special hazards
have been designated as Zones A, M, and/or E.

“Flood insurance” means the insurance coverage
provided under the Program.

“Flood Insurance Rate Map (FIRM)” means an official
map of a community, on which the Administrator has
delineated both the special hazard areas and the risk
premium zones applicable to the community.

“Flood Insurance Study” see “flood elevation study.”

“Flood plain or flood-prone area” means any land area
susceptible to being inundated by water from any source
(see definition of ~*flooding").

Flood plain management means the operation of an
overall program of corrective and preventive measures
for reducing flood damage, including but not limited to
emergency preparedness plans, flood control works and
flood plain management regulations.

"Flood plain management regulations” means zoning
ordinances, subdivision regulations, building codes,
health regulations, special purpose ordinances (such as a
flood plain ordinance, grading ordinance and erosion
control ordinance) and other applications of police
power. The term describes such state or local
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regulations, in any combination thereof, which provide
standards for the purpose of flood damage prevention
and reduction.

"Flood protection system" means those physical
structural works for which funds have been authorized,
appropriated, and expended and which have been
constructed specifically to modify flooding in order to
reduce the extent of the area within a community
subject to a "special flood hazard" and the extent of the
depths of associated flooding. Such a system typically
includes hurricane tidal barriers, dams, reservoirs,
levees or dikes. These specialized flood modifying
works are those constructed in conformance with sound
engineering standards.

"Flood proofing" means any combination of structural
and non-structural additions, changes, or adjustments to
structures which reduce or eliminate flood damage to
real estate or improved real property, water and sanitary
facilities, structures and their contents.

"Flood-related erosion” means the collapse or
subsidence of land along the shore of a lake or other
body of water as a result of undermining caused by
waves or currents of water exceeding anticipated
cyclical levels or suddenly caused by an unusually high
water level in a natural body of water, accompanied by
a severe storm, or by an unanticipated force of nature,
such as a flash flood or an abnormal tidal surge, or by
some similarly unusual and unforeseeable event which
results in flooding.

"Flood-related erosion area" or "flood-related erosion
prone area” means a land area adjoining the shore of a
lake or other body of water, which due to the
composition of the shoreline or bank and high water
levels or wind-driven currents, is likely to suffer flood-
related erosion damage.

"Flood-related erosion area management" means the
operation of an overall program of corrective and
preventive measures for reducing flood-related erosion
damage, including but not limited to emergency
preparedness plans, flood-related erosion control works,
and flood plain management regulations.

"Floodway": see "regulatory floodway."

"Floodway encroachment lines" mean the lines marking
the limits of floodways on Federal, State and local flood
plain maps.

"Freeboard" means a factor of safety usually expressed
in feet above a flood level for purposes of flood plain
management. "Freeboard" tends to compensate for the
many unknown factors that could contribute to flood
heights greater than the height calculated for a selected
size flood and floodway conditions, such as wave
action, bridge openings, and the hydrological effect of
urbanization of the watershed.

"Functionally dependent use" means a use which cannot
perform its intended purpose unless it is located or
carried out in close proximity to water. The term
includes only docking facilities, port facilities that are
necessary for the loading and unloading of cargo or
passengers, and ship building and ship repair facilities,
but does not include long-term storage or related
manufacturing facilities.

"General Counsel" means the General Counsel of the
Federal Emergency Management Agency.

"Highest adjacent grade" means the highest natural
elevation of the ground surface prior to construction
next to the proposed walls of a structure.

"Historic Structure™" means any structure that is:

(@) Listed individually in the National Register of
Historic Places (a listing maintained by the Department
of Interior) or preliminarily determined by the Secretary
of the Interior as meeting the requirements for
individual listing on the National Register;

(b) Certified or preliminarily determined by the
Secretary of the Interior as contributing to the historical
significance of a registered historic district or a district
preliminarily determined by the Secretary to qualify as a
registered historic district;

(c) Individually listed on a state inventory of historic
places in states with historic preservation programs
which have been approved by the Secretary of the
Interior; or

(d) Individually listed on a local inventory of historic
places in communities with historic preservation
programs that have been certified either:

(1) By an approved state program as determined by the
Secretary of the Interior or

(2) Directly by the Secretary of the Interior in states
without approved programs.

"Independent scientific body" means a non-federal
technical or scientific organization involved in the study
of land use planning, flood plain management,
hydrology, geology, geography, or any other related
field of study concerned with flooding.

"Insurance adjustment organization" means any
organization or person engaged in the business of
adjusting loss claims arising under the Standard Flood
Insurance Policy.

"Insurance company" or "insurer" means any person or
organization authorized to engage in the insurance
business under the laws of any State.

"Levee" means a man-made structure, usually an
earthen embankment, designed and constructed in
accordance with sound engineering practices to contain,
control, or divert the flow of water so as to provide
protection from temporary flooding.
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"Levee System" means a flood protection system which
consists of a levee, or levees, and associated structures,
such as closure and drainage devices, which are
constructed and operated in accordance with sound
engineering practices.

"Lowest Floor" means the lowest floor of the lowest
enclosed area (including basement). An unfinished or
flood resistant enclosure, usable solely for parking of
vehicles, building access or storage in an area other than
a basement area is not considered a building's lowest
floor; provided, that such enclosure is not built so as to
render the structure in violation of the applicable non-
elevation design requirements of section 60.3.

"Mangrove stand" means an assemblage of mangrove
trees which are mostly low trees noted for a copious
development of interlacing adventitious roots above the
ground and which contain one or more of the following
species: Black mangrove (Avicennia Nitida); red
mangrove (Rhizophora Mangle); white mangrove
(Languncularia Racemosa); and buttonwood
(Conocarpus Erecta).

"Manufactured home™ means a structure, transportable
in one or more sections, which is built on a permanent
chassis and is designed for use with or without a
permanent foundation when attached to the required
utilities. The term "manufactured home" does not
include a "recreational vehicle."

"Manufactured home park or subdivision” means a
parcel (or contiguous parcels) of land divided into two
or more manufactured home lots for rent or sale.

"Map" means the Flood Hazard Boundary Map (FHBM)
or the Flood Insurance Rate Map (FIRM) for a
community issued by the Agency.

"Mean sea level" means, for purposes of the National
Flood Insurance Program, the National Geodetic
Vertical Datum (NGVD) of 1929 or other datum, to
which base flood elevations shown on a community's
Flood Insurance Rate Map are referenced.

"Mudslide" (i.e., mudflow) describes a condition where
there is a river, flow or inundation of liquid mud down a
hillside usually as a result of a dual condition of loss of
brush cover, and the subsequent accumulation of water
on the ground preceded by a period of unusually heavy
or sustained rain. A mudslide (i.e., mudflow) may occur
as a distinct phenomenon while a landslide is in
progress, and will be recognized as such by the
Administrator only if the mudflow, and not the
landslide, is the proximate cause of damage that occurs.

"Mudslide (i.e., mudflow) area management™ means the
operation of an overall program of corrective and
preventive measures for reducing mudslide (i.e.,
mudflow) damage, including but not limited to
emergency preparedness plans, mudslide control works,
and flood plain management regulations.

"Mudslide (i.e., mudflow) prone area" means an area
with land surfaces and slopes of unconsolidated material
where the history, geology and climate indicate a
potential for mudflow.

"New construction” means, for the purposes of
determining insurance rates, structures for which the
"start of construction" commenced on or after the
effective date of an initial FIRM or after December 31,
1974, whichever is later, and includes any subsequent
improvements to such structures. For floodplain
management purposes, "new construction” means
structures for which the "start of construction"
commenced on or after the effective date of a floodplain
management regulation adopted by a community and
includes any subsequent improvements to such
structures.

"New manufactured home park or subdivision” means a
manufactured home park or subdivision for which the
construction of facilities for servicing the lots on which
the manufactured homes are to be affixed (including at a
minimum, the installation of utilities, the construction of
streets, and either final site grading or the pouring of
concrete pads) is completed on or after the effective
date of floodplain management regulations adopted by a
community.

""100-year flood" see "base flood."
"Participating community,” also known as an "eligible

community,” means a community in which the
Administrator has authorized the sale of flood
insurance.

"Person" includes any individual or group of

individuals, corporation, partnership, association, or any
other entity, including State and local governments and
agencies.

"Policy" means the Standard Flood Insurance Policy.

"Premium™ means the total premium payable by the
insured for the coverage or coverages provided under
the policy. The calculation of the premium may be
based upon either chargeable rates or risk premium
rates, or a combination of both.

"Primary frontal dune” means a continuous or nearly
continuous mound or ridge of sand with relatively steep
seaward and landward slopes immediately landward and
adjacent to the beach and subject to erosion and
overtopping from high tides and waves during major
coastal storms. The inland limit of the primary frontal
dune occurs at the point where there is a distinct change
from a relatively steep slope to a relatively mild slope.

"Principally above ground" means that at least 51
percent of the actual cash value of the structure, less
land value, is above ground.

"Program" means the National Flood Insurance Program
authorized by 42 U.S.C. 4001-4128.
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"Program deficiency" means a defect in a community's
flood plain management regulations or administrative
procedures that impairs effective implementation of
those flood plain management regulations or of the
standards in 8§ 60.3, 60.4, 60.5, or 60.6.

"Project cost" means the total financial cost of a flood
protection system (including design, land acquisition,
construction, fees, overhead, and profits), unless the
Federal Insurance Administrator determines a given
""cost" not to be a part of such project cost.

"Recreational vehicle" means a vehicle which is:
(@) built on a single chassis;

(b) 400 square feet or less when measured at the largest
horizontal projection;

(c) designed to be self-propelled or permanently
towable by a light duty truck; and

(d) designed primarily not for use as a permanent
dwelling but as temporary living quarters for
recreational, camping, travel, or seasonal use.

"Reference feature” is the receding edge of a bluff or
eroding frontal dune, or if such a feature is not present,
the normal high-water line or the seaward line of
permanent vegetation if a high-water line cannot be
identified.

"Regular Program" means the Program authorized by
the Act under which risk premium rates are required for
the first half of available coverage (also known as "first
layer" coverage) for all new construction and substantial
improvements started on or after the effective date of
the FIRM, or after December 31, 1974, for FIRMs
effective on or before that date. All buildings, the
construction of which started before the effective date of
the FIRM, or before January 1, 1975, for FIRMs
effective before that date, are eligible for first layer
coverage at either subsidized rates or risk premium
rates, whichever are lower. Regardless of date of
construction, risk premium rates are always required for
the second layer coverage and such coverage is offered
only after the Administrator has completed a risk study
for the community.

"Regulatory floodway" means the channel of a river or
other watercourse and the adjacent land areas that must
be reserved in order to discharge the base flood without
cumulatively increasing the water surface elevation
more than a designated height.

"Remedy a violation" means to bring the structure or
other development into compliance with State or local
flood plain management regulations, or, if this is not
possible, to reduce the impacts of its noncompliance.
Ways that impacts may be reduced include protecting
the structure or other affected development from flood
damages, implementing the enforcement provisions of
the ordinance or otherwise deterring future similar

violations, or reducing Federal financial exposure with
regard to the structure or other development.

"Risk premium rates" mean those rates established by
the Administrator pursuant to individual community
studies and investigations which are undertaken to
provide flood insurance in accordance with Section
1307 of the Act and the accepted actuarial principles.
"Risk premium rates" include provisions for operating
costs and allowances.

"Riverine" means relating to, formed by, or resembling
a river (including tributaries), stream, brook, etc.

"Sand dunes" mean naturally occurring accumulations
of sand in ridges or mounds landward of the beach.

"Scientifically incorrect” means the methodology(ies)
and/or assumptions which have been utilized are
inappropriate for the physical processes being evaluated
or are otherwise erroneous.

"Second layer coverage" means an additional limit of
coverage equal to the amounts made available under the
Emergency Program, and made available under the
Regular Program.

"Servicing company" means a corporation, partnership,
association, or any other organized entity which
contracts with the Federal Insurance Administration to
service insurance policies under the National Flood
Insurance Program for a particular area.

"Sheet flow area": see "area of shallow flooding."

"60-year setback™ means a distance equal to 60 times
the average annual long-term recession rate at a site,
measured from the reference feature.

Special flood hazard area: see "area of special flood
hazard.”

"Special hazard area" means an area having special
flood, mudslide (i.e., mudflow), or flood-related erosion
hazards, and shown on an FHBM or FIRM as Zone A,
AO, Al1-30, AE, AR, AR/A1-30, AR/AE, AR/AO,
AR/AH, AR/A, A99, AH, VO, V1-30, VE, V, M, or E.

"Standard Flood Insurance Policy" means the flood
insurance policy issued by the Federal Insurance
Administrator, or an insurer pursuant to an arrangement
with the Administrator pursuant to Federal statutes and
regulations.

"Start of Construction” (for other than new construction
or substantial improvements under the Coastal Barrier
Resources Act (Pub.L. 97-348)), includes substantial
improvement, and means the date the building permit
was issued, provided the actual start of construction,
repair,  reconstruction,  rehabilitation,  addition,
placement, or other improvement was within 180 days
of the permit date. The actual start means either the first
placement of permanent construction of a structure on a
site, such as the pouring of slab or footings, the
installation of piles, the construction of columns, or any
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work beyond the stage of excavation; or the placement
of a manufactured home on a foundation. Permanent
construction does not include land preparation, such as
clearing, grading and filling; nor does it include the
installation of streets and/or walkways; nor does it
include excavation for a basement, footings, piers, or
foundations or the erection of temporary forms; nor
does it include the installation on the property of
accessory buildings, such as garages or sheds not
occupied as dwelling units or not part of the main
structure. For a substantial improvement, the actual start
of construction means the first alteration of any wall,
ceiling, floor, or other structural part of a building,
whether or not that alteration affects the external
dimensions of the building.

"State" means any State, the District of Columbia, the
territories and possessions of the United States, the
Commonwealth of Puerto Rico, and the Trust Territory
of the Pacific Islands.

"State coordinating agency" means the agency of the
state government, or other office designated by the
Governor of the state or by state statute at the request of
the Administrator to assist in the implementation of the
National Flood Insurance Program in that state.

"Storm cellar" means a space below grade used to
accommodate occupants of the structure and emergency
supplies as a means of temporary shelter against severe
tornado or similar windstorm activity.

"Structure” means, for flood plain management
purposes, a walled and roofed building, including a gas
or liquid storage tank, that is principally above ground,
as well as a manufactured home. "Structure" for
insurance coverage purposes, means a walled and
roofed building, other than a gas or liquid storage tank,
that is principally above ground and affixed to a
permanent site, as well as a manufactured home on a
permanent foundation. For the latter purpose, the term
includes a building while in the course of construction,
alteration or repair, but does not include building
materials or supplies intended for use in such
construction, alteration or repair, unless such materials
or supplies are within an enclosed building on the
premises.

"Subsidized rates” mean the rates established by the
Administrator involving in the aggregate a subsidization
by the Federal Government.

"Substantial damage" means damage of any origin
sustained by a structure whereby the cost of restoring
the structure to its before-damaged condition would
equal or exceed 50 percent of the market value of the
structure before the damage occurred.

"Substantial improvement” means any reconstruction,

rehabilitation, addition, or other improvement of a
structure, the cost of which equals or exceeds 50 percent

of the market value of the structure before the "start of
construction” of the improvement. This term includes
structures which have incurred "substantial damage,"
regardless of the actual repair work performed. The
term does not, however, include either:

(1) Any project for improvement of a structure to
correct existing violations of state or local health,
sanitary, or safety code specifications which have been
identified by the local code enforcement official and
which are the minimum necessary to assure safe living
conditions or

(2) Any alteration of a "historic structure,” provided that
the alteration will not preclude the structure's continued
designation as a "historic structure.”

"30-year setback™ means a distance equal to 30 times
the average annual long-term recession rate at a site,
measured from the reference feature.

"Technically incorrect” means the methodology(ies)
utilized has been erroneously applied due to
mathematical or measurement error, changed physical
conditions, or insufficient quantity or quality of input
data.

"V Zone": see "coastal high hazard area."

"Variance" means a grant of relief by a community from
the terms of a flood plain management regulation.

"Violation" means the failure of a structure or other
development to be fully compliant with the community's
flood plain management regulations. A structure or
other development without the elevation certificate,
other certifications, or other evidence of compliance
required in § 60.3(b)(5), (c)(4), (c)(10), (d)(3), (e)(2),
(e)(4), or (e)(5) is presumed to be in violation until such
time as that documentation is provided.

"Water surface elevation" means the height, in relation
to the National Geodetic Vertical Datum (NGVD) of
1929, (or other datum, where specified) of floods of
various magnitudes and frequencies in the flood plains
of coastal or riverine areas.

"Zone of imminent collapse" means an area subject to
erosion adjacent to the shoreline of an ocean, bay, or
lake and within a distance equal to 10 feet plus 5 times
the average annual long-term erosion rate for the site,
measured from the reference feature.

[41 FR 46968, Oct. 26, 1976, as amended at 43 FR
7140, Feb. 17, 1978. Redesignated at 44 FR 31177, May
31, 1979, and amended at 46 FR 1274, Jan. 6, 1981; 47
FR 43061, Sept. 30, 1982; 48 FR 31644, July 11, 1983;
48 FR 39068, Aug. 29, 1983; 48 FR 44543 and 44552,
Sept. 29, 1983; 49 FR 4751, Feb. 8, 1984; 49 FR 33655,
33656, Aug. 24, 1984; 49 FR 38119, Sept. 27, 1984; 50
FR 36023, Sept. 4, 1985; 50 FR 40007, Oct. 1, 1985; 50
FR 43706, Oct. 29, 1985; 51 FR 30306, Aug. 25, 1986;
52 FR 24372, June 30, 1987; 53 FR 16276, May 6,
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1988; 53 FR 25332, July 6, 1988; 53 FR 36975, Sept.
23, 1988; 54 FR 33549, Aug. 15, 1989; 54 FR 40005,
40282, Sept. 29, 1989; 57 FR 19540, May 7, 1992; 58
FR 62424, Nov. 26, 1993; 59 FR 53597, Oct. 25, 1994,
62 FR 55715, Oct. 27, 1997]

§ 59.2 Description of program.

(@) The National Flood Insurance Act of 1968 was
enacted by Title XIII of the Housing and Urban
Development Act of 1968 (Pub.L. 90-448, August 1,
1968) to provide previously unavailable flood insurance
protection to property owners in flood-prone areas.
Mudslide (as defined in § 59.1) protection was added to
the Program by the Housing and Urban Development
Act of 1969 (Pub.L. 91-152, December 24, 1969).
Flood-related erosion (as defined in § 59.1) protection
was added to the Program by the Flood Disaster
Protection Act of 1973 (Pub.L. 93-234, December 31,
1973). The Flood Disaster Protection Act of 1973
requires the purchase of flood insurance on and after
March 2, 1974, as a condition of receiving any form of
Federal or federally-related financial assistance for
acquisition or construction purposes with respect to
insurable buildings and mobile homes within an
identified special flood, mudslide (i.e., mudflow), or
flood-related erosion hazard area that is located within
any community participating in the Program. The Act
also requires that on and after July 1, 1975, or one year
after a community has been formally notified by the
Administrator of its identification as community
containing one or more special flood, mudslide (i.e.,
mudflow), or flood-related erosion hazard areas, no
such Federal financial assistance, shall be provided
within such an area unless the community in which the
area is located is then participating in the Program,
subject to certain exceptions. See FIA published
Guidelines at § 59.4(c).

(b) To qualify for the sale of federally-subsidized flood
insurance a community must adopt and submit to the
Administrator as part of its application, flood plain
management regulations, satisfying at a minimum the
criteria set forth at Part 60 of this subchapter, designed
to reduce or avoid future flood, mudslide (i.e., mudflow)
or flood-related erosion damages. These regulations
must include effective enforcement provisions.

(¢) Minimum requirements for adequate flood plain
management regulations are set forth in § 60.3 for
flood-prone areas, in § 60.4 for mudslide (i.e., mudflow)
areas and in § 60.5 for flood-related erosion areas.
Those applicable requirements and standards are based
on the amount of technical information available to the
community.

[41 FR 46968, Oct. 26, 1976, as amended at 43 FR
7140, Feb. 17, 1978. Redesignated at 44 FR 31177, May

31, 1979; 48 FR 44552, Sept. 29, 1983; 49 FR 4751,
Feb. 8, 1984]

8 59.3 Emergency program.

The 1968 Act required a risk study to be undertaken for
each community before it could become eligible for the
sale of flood insurance. Since this requirement resulted
in a delay in providing insurance, the Congress, in
section 408 of the Housing and Urban Development Act
of 1969 (Pub.L. 91-152, December 24, 1969),
established an Emergency Flood Insurance Program as a
new Section 1336 of the National Flood Insurance Act
(42 U.S.C. 4056) to permit the early sale of insurance in
flood-prone communities. The emergency program does
not affect the requirement that a community must adopt
adequate flood plain management regulations pursuant
to Part 60 of this subchapter but permits insurance to be
sold before a study is conducted to determine risk
premium rates for the community. The program still
requires upon the effective date of a FIRM the charging
of risk premium rates for all new construction and
substantial improvements and for higher limits of
coverage for existing structures.

[43 FR 7140, Feb. 17, 1978. Redesignated at 44 FR
31177, May 31, 1979; 48 FR 44543, Sept. 29, 1983]

§ 59.4 References.

(@) The following are statutory references for the
National Flood Insurance Program, under which these
regulations are issued:

(1) National Flood Insurance Act of 1968 (Title XIII of
the Housing and Urban Development Act of 1968),
Pub.L. 90-448, approved August 1, 1968, 42 U.S.C.
4001 et seq.

(2) Housing and Urban Development Act of 1969
(Pub.L. 91-152, approved December 24, 1969).

(3) Flood Disaster Protection Act of 1973 (87 Stat. 980),
Pub.L. 93-234, approved December 31, 1973.

(4) Section 816 of the Housing and Community
Development Act of 1974 (87 Stat. 975), Pub.L. 93-383,
approved August 22, 1974.

(5) Pub.L. 5-128 (effective October 12, 1977).

(6) The above statutes are included in 42 U.S.C. 4001 et
seq.

(b) The following are references relevant to the National
Flood Insurance Program:

(1) Executive Order 11988 (Floodplain Management,
dated May 24, 1977 (42 FR 26951, May 25, 1977)).

(2) The Flood Control Act of 1960 (Pub.L. 86-645).
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(3) Title II, section 314 of Title 11l and section 406 of
Title IV of the Disaster Relief Act of 1974 (Pub.L. 93-
288).

(4) Coastal Zone Management Act (Pub.L. 92-583), as
amended Pub.L. 94-370.

(5) Water Resources Planning Act (Pub.L. 89-90), as
amended Pub L. 94-112 (October 16, 1975).

(6) Title I, National Environmental Policy Act (Pub.L.
91-190).

(7) Land and Water Conservation Fund Act (Pub.L. 89-
578), and subsequent amendments thereto.

(8) Water Resources Council, Principals and Standards
for Planning, Water and Related Land Resources (38 FR
24778-24869, September 10, 1973).

(9) Executive Order 11593 (Protection and
Enhancement of the Cultural Environment), dated May
13,1971 (36 FR 8921, May 15, 1971).

(10) 89th Cong., 2nd Session, H.D. 465.

(11) Required land use element for comprehensive
planning assistance under section 701 of the Housing
Act of 1954, as amended by the Housing and
Community Development Act of 1974 (24 CFR §
600.72).

(12) Executive Order 11990 (Protection of Wetlands,
dated May 24, 1977 (42 FR 26951, May 25, 1977)).

(13) Water Resources Council (Guidance for Floodplain
Management) (42 FR 52590, September 30, 1977).

(14) Unified National Program for Floodplain
Management of the United States Water Resources
Council, July 1976.

(c) The following reference guidelines represent the
views of the Federal Insurance Administration with
respect to the mandatory purchase of flood insurance
under section 102 of the Flood Disaster Protection Act
of 1973: Mandatory Purchase of Flood Insurance
Guidelines (54 FR 29666-29695, July 13, 1989).

[41 FR 46968, Oct. 26, 1976, as amended at 43 FR
7140, Feb. 17, 1978. Redesignated at 44 FR 31177, May
31, 1979; 57 FR 19540, May 7, 1992]

Subpart B - Eligibility Requirements
§ 59.21 Purpose of subpart.

This subpart lists actions that must be taken by a
community to become eligible and to remain eligible for
the Program.

8§ 59.22 Prerequisites for the sale of flood insurance.

(@ To qualify for flood insurance availability a
community shall apply for the entire area within its
jurisdiction, and shall submit:

(1) Copies of legislative and executive actions
indicating a local need for flood insurance and an
explicit desire to participate in the National Flood
Insurance Program;

(2) Citations to State and local statutes and ordinances
authorizing actions regulating land use and copies of the
local laws and regulations cited,;

(3) A copy of the flood plain management regulations
the community has adopted to meet the requirements of
88 60.3, 60.4 and/or § 60.5 of this subchapter. This
submission shall include copies of any zoning, building,
and subdivision regulations, health codes, special
purpose ordinances (such as a flood plain ordinance,
grading ordinance, or flood-related erosion control
ordinance), and any other corrective and preventive
measures enacted to reduce or prevent flood, mudslide
(i.e., mudflow) or flood-related erosion damage;

(4) A list of the incorporated communities within the
applicant's boundaries;

(5) Estimates relating to the community as a whole and
to the flood, mudslide (i.e., mudflow) and flood-related
erosion prone areas concerning:

(i) Population;

(if) Number of one to four family residences;
(iii) Number of small businesses; and

(iv) Number of all other structures.

(6) Address of a local repository, such as a municipal
building, where the Flood Hazard Boundary Maps
(FHBMs) and Flood Insurance Rate Maps (FIRMs) will
be made available for public inspection;

(7) A summary of any State or Federal activities with
respect to flood plain, mudslide (i.e., mudflow) or flood-
related erosion area management within the community,
such as federally-funded flood control projects and
State-administered flood plain management regulations;

(8) A commitment to recognize and duly evaluate flood,
mudslide (i.e., mudflow) and/or flood-related erosion
hazards in all official actions in the areas having special
flood, mudslide (i.e., mudflow) and/or flood-related
erosion hazards and to take such other official action
reasonably necessary to carry out the objectives of the
program; and

(9) A commitment to:

(i) Assist the Administrator at his/her request, in his/her
delineation of the limits of the areas having special
flood, mudslide (i.e., mudflow) or flood-related erosion
hazards;

(if) Provide such information concerning present uses
and occupancy of the flood plain, mudslide (i.e.,
mudflow) or flood-related erosion areas as the
Administrator may request;
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(iif) Maintain for public inspection and furnish upon
request, for the determination of applicable flood
insurance risk premium rates within all areas having
special flood hazards identified on a FHBM or FIRM,
any certificates of floodproofing, and information on the
elevation (in relation to mean sea level) of the level of
the lowest floor (including basement) of all new or
substantially improved structures, and include whether
or not such structures contain a basement, and if the
structure has been floodproofed, the elevation (in
relation to mean sea level) to which the structure was
floodproofed;

(iv) Cooperate with Federal, State, and local agencies
and private firms which undertake to study, survey,
map, and identify flood plain, mudslide (i.e., mudflow)
or flood-related erosion areas, and cooperate with
neighboring communities with respect to the
management of adjoining flood plain, mudslide (i.e.,
mudflow) and/or flood-related erosion areas in order to
prevent aggravation of existing hazards;

(v) Upon occurrence, notify the Administrator in writing
whenever the boundaries of the community have been
modified by annexation or the community has otherwise
assumed or no longer has authority to adopt and enforce
flood plain management regulations for a particular
area. In order that all FHBMs and FIRMs accurately
represent the community's boundaries, include within
such notification a copy of a map of the community
suitable for reproduction, clearly delineating the new
corporate limits or new area for which the community
has assumed or relinquished flood plain management
regulatory authority.

(b) An applicant shall legislatively:

(1) Appoint or designate the agency or official with the
responsibility, authority, and means to implement the
commitments made in paragraph (a) of this section, and

(2) Designate the official responsible to submit a report
to the Administrator concerning the community
participation in the Program, including, but not limited
to the development and implementation of flood plain
management regulations. This report shall be submitted
annually or biennially as determined by the
Administrator.

(c) The documents required by paragraph (a) of this
section and evidence of the actions required by
paragraph (b) of this section shall be submitted to the
Federal Emergency Management Agency, Washington
DC 20472.

[41 FR 46968, Oct. 26, 1976. Redesignated at 44 FR
31177, May 31, 1979 and amended at 48 FR 29318,
June 24, 1983; 48 FR 44543 and 44552, Sept. 29, 1983;
49 FR 4751, Feb. 8, 1984; 49 FR 33656, Aug. 24, 1984;
50 FR 36023, Sept. 4, 1985]

§ 59.23 Priorities for the sale of flood insurance
under the regular program.

Flood-prone, mudslide (i.e., mudflow) and flood-related
erosion prone communities are placed on a register of
areas eligible for ratemaking studies and then selected
from this register for ratemaking studies on the basis of
the following considerations.

(a) Recommendations of State officials;

(b) Location of community and urgency of need for
flood insurance;

(c) Population of community and intensity of existing or
proposed development of the flood plain, the mudslide
(i.e., mudflow) and the flood-related erosion area;

(d) Availability of information on the community with
respect to its flood, mudslide (i.e., mudflow) and flood-
related erosion characteristics and previous losses;

(e) Extent of State and local progress in flood plain,
mudslide (i.e., mudflow) area and flood-related erosion
area management, including adoption of flood plain
management regulations consistent with related ongoing
programs in the area.

§ 59.24 Suspension of community eligibility.

(a) A community eligible for the sale of flood insurance
shall be subject to suspension from the Program for
failing to submit copies of adequate flood plain
management regulations meeting the minimum
requirements of paragraphs (b), (c), (d), (e) or (f) of §
60.3 or paragraph (b) of § 60.4 or 8 60.5, within six
months from the date the Administrator provides the
data upon which the flood plain regulations for the
applicable paragraph shall be based. Where there has
not been any submission by the community, the
Administrator shall notify the community that 90 days
remain in the six-month period in order to submit
adequate flood plain management regulations. Where
there has been an inadequate submission, the
Administrator shall notify the community of the specific
deficiencies in its submitted flood plain management
regulations and inform the community of the amount of
time remaining within the six-month period. If,
subsequently, copies of adequate flood plain
management regulations are not received by the
Administrator, no later than 30 days before the
expiration of the original six month period the
Administrator shall provide written notice to the
community and to the state and assure publication in the
Federal Register under part 64 of this subchapter of the
community's loss of eligibility for the sale of flood
insurance, such suspension to become effective upon the
expiration of the six month period. Should the
community remedy the defect and the Administrator
receive copies of adequate flood plain management
regulations within the notice period, the suspension
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notice shall be rescinded by the Administrator. If the
Administrator receives notice from the State that it has
enacted adequate flood plain management regulations
for the community within the notice period, the
suspension notice shall be rescinded by the
Administrator. The community's eligibility shall remain
terminated after suspension until copies of adequate
flood plain management regulations have been received
and approved by the Administrator.

(b) A community eligible for the sale of flood insurance
which fails to adequately enforce flood plain
management regulations meeting the minimum
requirements set forth in 8§ 60.3, 60.4 and/or 60.5 shall
be subject to probation. Probation shall represent formal
notification to the community that the Administrator
regards the community's flood plain management
program as not compliant with NFIP criteria. Prior to
imposing probation, the Administrator (1) shall inform
the community upon 90 days prior written notice of the
impending probation and of the specific program
deficiencies and violations relative to the failure to
enforce, (2) shall, at least 60 days before probation is to
begin, issue a press release to local media explaining the
reasons for and the effects of probation, and (3) shall, at
least 90 days before probation is to begin, advise all
policyholders in the community of the impending
probation and the additional premium that will be
charged, as provided in this paragraph, on policies sold
or renewed during the period of probation. During this
90-day period the community shall have the opportunity
to avoid probation by demonstrating compliance with
Program requirements, or by correcting Program
deficiencies and remedying all violations to the
maximum extent possible. If, at the end of the 90-day
period, the Administrator determines that the
community has failed to do so, the probation shall go
into effect. Probation may be continued for up to one
year after the community corrects all Program
deficiencies and remedies all violations to the maximum
extent possible. Flood insurance may be sold or
renewed in the community while it is on probation.
Where a policy covers property located in a community
placed on probation on or after October 1, 1986, but
prior to October 1, 1992, an additional premium of
$25.00 shall be charged on each such policy newly
issued or renewed during the one-year period beginning
on the date the community is placed on probation and
during any successive one-year periods that begin prior
to October 1, 1992. Where a community's probation
begins on or after October 1, 1992, the additional
premium described in the preceding sentence shall be
$50.00, which shall also be charged during any
successive one-year periods during which the
community remains on probation for any part thereof.
This $50.00 additional premium shall further be charged
during any successive one-year periods that begin on or

after October 1, 1992, where the preceding one-year
probation period began prior to October 1, 1992.

(c) A community eligible for the sale of flood insurance
which fails to adequately enforce its flood plain
management regulations meeting the minimum
requirements set forth in §§ 60.3, 60.4 and/or 60.5 and
does not correct its Program deficiencies and remedy all
violations to the maximum extent possible in
accordance with compliance deadlines established
during a period of probation shall be subject to
suspension of its Program eligibility. Under such
circumstances, the Administrator shall grant the
community 30 days in which to show cause why it
should not be suspended. The Administrator may
conduct a hearing, written or oral, before commencing
suspensive action. If a community is to be suspended,
the Administrator shall inform it upon 30 days prior
written notice and upon publication in the Federal
Register under Part 64 of this subchapter of its loss of
eligibility for the sale of flood insurance. In the event of
impending suspension, the Administrator shall issue a
press release to the local media explaining the reasons
and effects of the suspension. The community's
eligibility shall only be reinstated by the Administrator
upon his receipt of a local legislative or executive
measure reaffirming the community's formal intent to
adequately enforce the flood plain management
requirements of this subpart, together with evidence of
action taken by the community to correct Program
deficiencies and remedy to the maximum extent
possible those violations which caused the suspension.
In certain cases, the Administrator, in order to evaluate
the community's performance under the terms of its
submission, may withhold reinstatement for a period not
to exceed one year from the date of his receipt of the
satisfactory submission or place the community on
probation as provided for in paragraph (b) of this
section.

(d) A community eligible for the sale of flood insurance
which repeals its flood plain management regulations,
allows its regulations to lapse, or amends its regulations
so that they no longer meet the minimum requirements
set forth in 8§ 60.3, 60.4 and/or 60.5 shall be suspended
from the Program. If a community is to be suspended,
the Administrator shall inform it upon 30 days prior
written notice and upon publication in the Federal
Register under Part 64 of this subchapter of its loss of
eligibility for the sale of flood insurance. The
community eligibility shall remain terminated after
suspension until copies of adequate flood plain
management regulations have been received and
approved by the Administrator.

(e) A community eligible for the sale of flood insurance
may withdraw from the Program by submitting to the
Administrator a copy of a legislative action that
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explicitly states its desire to withdraw from the National
Flood Insurance Program. Upon receipt of a certified
copy of a final legislative action, the Administrator shall
withdraw the community from the Program and publish
in the Federal Register under Part 64 of this subchapter
its loss of eligibility for the sale of flood insurance. A
community that has withdrawn from the Program may
be reinstated if it submits the application materials
specified in § 59.22(a).

(f) If during a period of ineligibility under paragraphs
(@), (d), or (e) of this section, a community has
permitted actions to take place that have aggravated
existing flood plain, mudslide (i.e., mudflow) and/or
flood related erosion hazards, the Administrator may
withhold reinstatement until the community submits
evidence that it has taken action to remedy to the
maximum extent possible the increased hazards. The
Administrator may also place the reinstated community
on probation as provided for in paragraph (b) of this
section.

() The Administrator shall promptly notify the
servicing company and any insurers issuing flood
insurance pursuant to an arrangement with the
Administrator of those communities whose eligibility
has been suspended or which have withdrawn from the
program. Flood insurance shall not be sold or renewed
in those communities. Policies sold or renewed within a
community during a period of ineligibility are deemed
to be voidable by the Administrator whether or not the
parties to sale or renewal had actual notice of the
ineligibility.

[41 FR 46968, Oct. 26, 1976. Redesignated at 44 FR
31177, May 31, 1979, and amended at 48 FR 44543 and
44552, Sept. 29, 1983; 49 FR 4751, Feb. 8, 1984; 50 FR
36023, Sept. 4, 1985; 57 FR 19540, May 7, 1992; 59 FR
2755, Jan. 19, 1994; 59 FR 53598, Oct. 25, 1994; 62 FR
55715, Oct. 27, 1997]
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4.2.2. PART 60 — Criteria for Land
Management and Use

Subpart A — Requirements for Flood Plain
Management Regulations

60.1
60.2

Purpose of subpart
Minimum  compliance
management criteria
Flood plain management criteria for flood-prone
areas

Flood plain management criteria for mudslide
(i.e., mudflow)-prone areas

Flood plain management criteria for flood-related
erosion-prone areas

Variances and exceptions

Revisions of criteria for flood plain management
regulations

Definitions

with  flood plain

60.3
60.4
60.5

60.6
60.7

60.8

Subpart B — Requirements for State Flood Plain
Management Regulations

60.11 Purpose of this subpart

60.12 Flood plain management criteria for State-owned
properties in special hazard areas

60.13 Noncompliance

Subpart C — Additional Considerations in Managing
Flood-Prone, Mudslide (i.e., Mudflow)-Prone, and
Flood-Related Erosion-Prone Areas

60.21 Purpose of this subpart

60.22 Planning considerations for flood-prone areas

60.23 Planning considerations for mudslide (i.e.,
mudflow)-prone areas

60.24 Planning considerations for flood-related erosion-
prone areas

60.25 Designation, duties and responsibilities of State
Coordinating Agencies

60.26 Local coordination

Subpart A — Requirements for Flood Plain
Management Regulations

Authority: 42 U.S.C. 4001 et seq.; Reorganization Plan
No. 3 of 1978, 43 FR 41943, 3 CFR, 1978 Comp., p.
329; E.O. 12127 of March 31, 1979, 44 FR 19367, 3
CFR, 1979 Comp., p. 376.

Source: 41 FR 46975, Oct. 26, 1976. Redesignated at 44
FR 31177, May 31, 1979; 50 FR 36024, Sept. 4, 1985;
59 FR 53598, Oct. 25, 1994; 62 FR 55716, Oct. 27,
1997, unless otherwise noted.

§ 60.1 Purpose of subpart.

(@) The Act provides that flood insurance shall not be
sold or renewed under the program within a community,
unless the community has adopted adequate flood plain
management regulations consistent with Federal criteria.
Responsibility for establishing such criteria is delegated
to the Administrator.

(b) This subpart sets forth the criteria developed in
accordance with the Act by which the Administrator
will determine the adequacy of a community's flood
plain management regulations. These regulations must
be legally enforceable, applied uniformly throughout the
community to all privately and publicly owned land
within flood-prone, mudslide (i.e., mudflow) or flood-
related erosion areas, and the community must provide
that the regulations take precedence over any less
restrictive conflicting local laws, ordinances or codes.
Except as otherwise provided in § 60.6, the adequacy of
such regulations shall be determined on the basis of the
standards set forth in § 60.3 for flood-prone areas, §
60.4 for mudslide areas and § 60.5 for flood-related
erosion areas.

(¢) Nothing in this subpart shall be construed as
modifying or replacing the general requirement that all
eligible communities must take into account flood,
mudslide (i.e., mudflow) and flood-related erosion
hazards, to the extent that they are known, in all official
actions relating to land management and use.

(d) The criteria set forth in this subpart are minimum
standards for the adoption of flood plain management
regulations by flood-prone, mudslide (i.e., mudflow)-
prone and flood-related erosion-prone communities.
Any community may exceed the minimum criteria
under this Part by adopting more comprehensive flood
plain management regulations utilizing the standards
such as contained in Subpart C of this part. In some
instances, community officials may have access to
information or knowledge of conditions that require,
particularly for human safety, higher standards than the
minimum criteria set forth in Subpart A of this part.
Therefore, any flood plain management regulations
adopted by a State or a community which are more
restrictive than the criteria set forth in this part are
encouraged and shall take precedence.

(Reorganization Plan No. 3 of 1978, Executive Order
12127)

[41 FR 46975, Oct. 26, 1976. Redesignated at 44 FR
31177, May 31, 1979, and amended at 48 FR 44552,
Sept. 29, 1983; 49 FR 4751, Feb. 8, 1984]

8 60.2 Minimum compliance with flood plain
management criteria.

(@ A flood-prone community applying for flood
insurance eligibility shall meet the standards of §
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60.3(a) in order to become eligible if a FHBM has not
been issued for the community at the time of
application. Thereafter, the community will be given a
period of six months from the date the Administrator
provides the data set forth in § 60.3(b), (c), (d), (e) or
(F), in which to meet the requirements of the applicable
paragraph. If a community has received a FHBM, but
has not yet applied for Program eligibility, the
community shall apply for eligibility directly under the
standards set forth in § 60.3(b). Thereafter, the
community will be given a period of six months from
the date the Administrator provides the data set forth in
8 60.3(c), (d), (e) or (f) in which to meet the
requirements of the applicable paragraph.

(b) A mudslide (i.e., mudflow)-prone community
applying for flood insurance eligibility shall meet the
standards of 8 60.4(a) to become eligible. Thereafter,
the community will be given a period of six months
from the date the mudslide (i.e., mudflow) areas having
special mudslide hazards are delineated in which to
meet the requirements of § 60.4(b).

(c) A flood-related erosion-prone community applying
for flood insurance eligibility shall meet the standards of
8 60.5(a) to become eligible. Thereafter, the community
will be given a period of six months from the date the
flood-related erosion areas having special erosion
hazards are delineated in which to meet the
requirements of § 60.5(b).

(d) Communities identified in Part 65 of this subchapter
as containing more than one type of hazard (e.g., any
combination of special flood, mudslide [i.e., mudflow],
and flood-related erosion hazard areas) shall adopt flood
plain management regulations for each type of hazard
consistent with the requirements of 8§ 60.3, 60.4 and
60.5.

(e) Local flood plain management regulations may be
submitted to the State Coordinating Agency designated
pursuant to § 60.25 for its advice and concurrence. The
submission to the State shall clearly describe proposed
enforcement procedures.

(f) The community official responsible for submitting
annual or biennial reports to the Administrator pursuant
to 8 59.22(b)(2) of this subchapter shall also submit
copies of each annual or biennial report to any State
Coordinating Agency.

(9) A community shall assure that its comprehensive
plan is consistent with the flood plain management
objectives of this part.

(h) The community shall adopt and enforce flood plain
management regulations based on data provided by the
Administrator. Without prior approval of the
Administrator, the community shall not adopt and
enforce flood plain management regulations based upon

modified data reflecting natural or man-made physical
changes.

(Authority: Reorganization Plan No. 3 of 1978,
Executive Order 12127)

[41 FR 46975, Oct. 26, 1976. Redesignated at 44 FR
31177, May 31, 1979, and amended at 48 FR 29318,
June 24, 1983; 48 FR 44552, Sept. 29, 1983; 49 FR
4751, Feb. 8, 1984; 50 FR 36024, Sept. 4, 1985; 59 FR
53598, Oct. 25, 1994; 62 FR 55716, Oct. 27, 1997]

8 60.3 Flood plain management criteria for flood-
prone areas.

The Administrator will provide the data upon which
flood plain management regulations shall be based. If
the Administrator has not provided sufficient data to
furnish a basis for these regulations in a particular
community, the community shall obtain, review and
reasonably utilize data available from other Federal,
State or other sources pending receipt of data from the
Administrator. However, when special flood hazard area
designations and water surface elevations have been
furnished by the Administrator, they shall apply. The
symbols defining such special flood hazard designations
are set forth in § 64.3 of this subchapter. In all cases the
minimum requirements governing the adequacy of the
flood plain management regulations for flood-prone
areas adopted by a particular community depend on the
amount of technical data formally provided to the
community by the Administrator. Minimum standards
for communities are as follows:

(@) When the Administrator has not defined the special
flood hazard areas within a community, has not
provided water surface elevation data, and has not
provided sufficient data to identify the floodway or
coastal high hazard area, but the community has
indicated the presence of such hazards by submitting an
application to participate in the Program, the community
shall:

(1) Require permits for all proposed construction or
other development in the community, including the
placement of manufactured homes, so that it may
determine whether such construction or other
development is proposed within flood-prone areas;

(2) Review proposed development to assure that all
necessary permits have been received from those
governmental agencies from which approval is required
by Federal or State law, including section 404 of the
Federal Water Pollution Control Act Amendments of
1972,33 U.S.C. 1334;

(3) Review all permit applications to determine whether
proposed building sites will be reasonably safe from
flooding. If a proposed building site is in a flood-prone
area, all new construction and substantial improvements
shall (i) be designed (or modified) and adequately
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anchored to prevent flotation, collapse, or lateral
movement of the structure resulting from hydrodynamic
and hydrostatic loads, including the effects of buoyancy,
(ii) be constructed with materials resistant to flood
damage, (iii) be constructed by methods and practices
that minimize flood damages, and (iv) be constructed
with electrical, heating, ventilation, plumbing, and air
conditioning equipment and other service facilities that
are designed and/or located so as to prevent water from
entering or accumulating within the components during
conditions of flooding.

(4) Review subdivision proposals and other proposed
new development including manufactured home parks
or subdivisions, to determine whether such proposals
will be reasonably safe from flooding. If a subdivision
proposal or other proposed new development is in a
flood-prone area, any such proposals shall be reviewed
to assure that (i) all such proposals are consistent with
the need to minimize flood damage within the flood-
prone area, (ii) all public utilities and facilities, such as
sewer, gas, electrical, and water systems are located and
constructed to minimize or eliminate flood damage, and
(iii) adequate drainage is provided to reduce exposure to
flood hazards;

(5) Require within flood-prone areas new and
replacement water supply systems to be designed to
minimize or eliminate infiltration of flood waters into
the systems; and

(6) Require within flood-prone areas (i) new and
replacement sanitary sewage systems to be designed to
minimize or eliminate infiltration of flood waters into
the systems and discharges from the systems into flood
waters and (ii) onsite waste disposal systems to be
located to avoid impairment to them or contamination
from them during flooding.

(b) When the Administrator has designated areas of
special flood hazards (A zones) by the publication of a
community's FHBM or FIRM, but has neither produced
water surface elevation data nor identified a floodway or
coastal high hazard area, the community shall:

(1) Require permits for all proposed construction and
other developments including the placement of
manufactured homes, within Zone A on the
community's FHBM or FIRM;

(2) Require the application of the standards in
paragraphs (a)(2), (3), (4), (5) and (6) of this section to
development within Zone A on the community's FHBM
or FIRM;

(3) Require that all new subdivision proposals and other
proposed developments (including proposals for
manufactured home parks and subdivisions) greater than
50 lots or 5 acres, whichever is the lesser, include within
such proposals base flood elevation data;

(4) Obtain, review and reasonably utilize any base flood
elevation and floodway data available from a Federal,
State, or other source, including data developed
pursuant to paragraph (b)(3) of this section, as criteria
for requiring that new construction, substantial
improvements, or other development in Zone A on the
community's FHBM or FIRM meet the standards in
paragraphs (c)(2), (c)(3), (c)(5), (c)(6), (c)(12), (c)(14),
(d)(2) and (d)(3) of this section;

(5) Where base flood elevation data are utilized, within
Zone A on the community's FHBM or FIRM:

(i) Obtain the elevation (in relation to mean sea level) of
the lowest floor (including basement) of all new and
substantially improved structures, and

(ii) Obtain, if the structure has been floodproofed in
accordance with paragraph (c)(3)(ii), the elevation (in
relation to mean sea level) to which the structure was
floodproofed, and

(iii) Maintain a record of all such information with the
official designated by the community under § 59.22
(@)(9)(iii);

(6) Notify, in riverine situations, adjacent communities
and the State Coordinating Office prior to any alteration
or relocation of a watercourse, and submit copies of
such notifications to the Administrator;

(7) Assure that the flood carrying capacity within the
altered or relocated portion of any watercourse is
maintained;

(8) Require that all manufactured homes to be placed
within Zone A on a community's FHBM or FIRM shall
be installed using methods and practices which
minimize flood damage. For the purposes of this
requirement, manufactured homes must be elevated and
anchored to resist flotation, collapse, or lateral
movement. Methods of anchoring may include, but are
not to be limited to, use of over-the-top or frame ties to
ground anchors. This requirement is in addition to
applicable State and local anchoring requirements for
resisting wind forces.

(c) When the Administrator has provided a notice of
final flood elevations for one or more special flood
hazard areas on the community's FIRM and, if
appropriate, has designated other special flood hazard
areas without base flood elevations on the community's
FIRM, but has not identified a regulatory floodway or
coastal high hazard area, the community shall:

(1) Require the standards of paragraph (b) of this
section within all A1-30 zones, AE zones, A zones, AH
zones, and AO zones, on the community's FIRM;

(2) Require that all new construction and substantial
improvements of residential structures within Zones Al1-
30, AE and AH zones on the community's FIRM have
the lowest floor (including basement) elevated to or
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above the base flood level, unless the community is
granted an exception by the Administrator for the
allowance of basements in accordance with § 60.6(b) or
(©);

(3) Require that all new construction and substantial
improvements of non-residential structures within
Zones A1-30, AE and AH zones on the community's
firm (i) have the lowest floor (including basement)
elevated to or above the base flood level or, (ii) together
with attendant utility and sanitary facilities, be designed
so that below the base flood level the structure is
watertight with walls substantially impermeable to the
passage of water and with structural components having
the capability of resisting hydrostatic and hydrodynamic
loads and effects of buoyancy;

(4) Provide that where a non-residential structure is
intended to be made watertight below the base flood
level, (i) a registered professional engineer or architect
shall develop and/or review structural design,
specifications, and plans for the construction, and shall
certify that the design and methods of construction are
in accordance with accepted standards of practice for
meeting the applicable provisions of paragraph (c)(3)(ii)
or (c)(8)(ii) of this section, and (ii) a record of such
certificates which includes the specific elevation (in
relation to mean sea level) to which such structures are
floodproofed shall be maintained with the official
designated by the community under § 59.22(a)(9)(iii);

(5) Require, for all new construction and substantial
improvements, that fully enclosed areas below the
lowest floor that are usable solely for parking of
vehicles, building access or storage in an area other than
a basement and which are subject to flooding shall be
designed to automatically equalize hydrostatic flood
forces on exterior walls by allowing for the entry and
exit of floodwaters. Designs for meeting this
requirement must either be certified by a registered
professional engineer or architect or meet or exceed the
following minimum criteria: A minimum of two
openings having a total net area of not less than one
square inch for every square foot of enclosed area
subject to flooding shall be provided. The bottom of all
openings shall be no higher than one foot above grade.
Openings may be equipped with screens, louvers,
valves, or other coverings or devices provided that they
permit the automatic entry and exit of floodwaters.

(6) Require that manufactured homes that are placed or
substantially improved within Zones A1-30, AH, and
AE on the community's FIRM on sites

(i) Outside of a manufactured home park or subdivision,
(ii) In a new manufactured home park or subdivision,

(iii) In an expansion to an existing manufactured home
park or subdivision, or

(iv) In an existing manufactured home park or
subdivision on which a manufactured home has incurred
"substantial damage" as the result of a flood, be elevated
on a permanent foundation such that the lowest floor of
the manufactured home is elevated to or above the base
flood elevation and be securely anchored to an
adequately anchored foundation system to resist
floatation collapse and lateral movement.

(7) Require within any AO zone on the community's
FIRM that all new construction and substantial
improvements of residential structures have the lowest
floor (including basement) elevated above the highest
adjacent grade at least as high as the depth number
specified in feet on the community's FIRM (at least two
feet if no depth number is specified);

(8) Require within any AO zone on the community's
FIRM that all new construction and substantial
improvements of nonresidential structures (i) have the
lowest floor (including basement) elevated above the
highest adjacent grade at least as high as the depth
number specified in feet on the community's FIRM (at
least two feet if no depth number is specified), or (ii)
together with attendant utility and sanitary facilities be
completely floodproofed to that level to meet the
floodproofing standard specified in § 60.3(c)(3)(ii);

(9) Require within any A99 zones on a community's
FIRM the standards of paragraphs (a)(1) through
(@)(4)(i) and (b)(5) through (b)(9) of this section;

(10) Require until a regulatory floodway is designated,
that no new construction, substantial improvements, or
other development (including fill) shall be permitted
within Zones A1-30 and AE on the community's FIRM,
unless it is demonstrated that the cumulative effect of
the proposed development, when combined with all
other existing and anticipated development, will not
increase the water surface elevation of the base flood
more than one foot at any point within the community.

(11) Require within Zones AH and AO, adequate
drainage paths around structures on slopes, to guide
floodwaters around and away from proposed structures.

(12) Require that manufactured homes to be placed or
substantially improved on sites in an existing
manufactured home park or subdivision within Zones
A-1-30, AH, and AE on the community's FIRM that are
not subject to the provisions of paragraph (c)(6) of this
section be elevated so that either

(i) The lowest floor of the manufactured home is at or
above the base flood elevation, or

(if) The manufactured home chassis is supported by
reinforced piers or other foundation elements of at least
equivalent strength that are no less than 36 inches in
height above grade and be securely anchored to an
adequately anchored foundation system to resist
floatation, collapse, and lateral movement.
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(13) Notwithstanding any other provisions of § 60.3, a
community may approve certain development in Zones
Al-30, AE, and AH, on the community's FIRM which
increase the water surface elevation of the base flood by
more than one foot, provided that the community first
applies for a conditional FIRM revision, fulfills the
requirements for such a revision as established under the
provisions of § 65.12, and receives the approval of the
Administrator.

(14) Require that recreational vehicles placed on sites
within Zones A1-30, AH, and AE on the community's
FIRM either

(i) Be on the site for fewer than 180 consecutive days,
(ii) Be fully licensed and ready for highway use, or

(iii) Meet the permit requirements of paragraph (b)(1) of
this section and the elevation and anchoring

requirements for "manufactured homes" in paragraph
(c)(6) of this section.

A recreational vehicle is ready for highway use if it is
on its wheels or jacking system, is attached to the site
only by quick disconnect type utilities and security
devices, and has no permanently attached additions.

(d) When the Administrator has provided a notice of
final base flood elevations within Zones A1-30 and/or
AE on the community's FIRM and, if appropriate, has
designated AO zones, AH zones, A99 zones, and A
zones on the community's FIRM, and has provided data
from which the community shall designate its regulatory
floodway, the community shall:

(1) Meet the requirements of paragraphs (c)(1) through
(c)(14) of this section;

(2) Select and adopt a regulatory floodway based on the
principle that the area chosen for the regulatory
floodway must be designed to carry the waters of the
base flood, without increasing the water surface
elevation of that flood more than one foot at any point;

(3) Prohibit encroachments, including fill, new
construction, substantial improvements, and other
development within the adopted regulatory floodway
unless it has been demonstrated through hydrologic and
hydraulic analyses performed in accordance with
standard engineering practice that the proposed
encroachment would not result in any increase in flood
levels within the community during the occurrence of
the base flood discharge;

(4) Notwithstanding any other provisions of § 60.3, a
community may permit encroachments within the
adopted regulatory floodway that would result in an
increase in base flood elevations, provided that the
community first applies for a conditional FIRM and
floodway revision, fulfills the requirements for such
revisions as established under the provisions of § 65.12,
and receives the approval of the Administrator.

(e) When the Administrator has provided a notice of
final base flood elevations within Zones A1-30 and/or
AE on the community's FIRM and, if appropriate, has
designated AH zones, AO zones, A99 zones, and A
zones on the community's FIRM, and has identified on
the community's FIRM coastal high hazard areas by
designating Zones V1-30, VE, and/or V, the community
shall:

(1) Meet the requirements of paragraphs (c)(1) through
(c)(14) of this section;

(2) Within Zones V1-30, VE, and V on a community's
FIRM, (i) obtain the elevation (in relation to mean sea
level) of the bottom of the lowest structural member of
the lowest floor (excluding pilings and columns) of all
new and substantially improved structures, and whether
or not such structures contain a basement, and (ii)
maintain a record of all such information with the
official designated by the community under §
59.22(a)(9)(iii);

(3) Provide that all new construction within Zones V1-
30, VE, and V on the community's FIRM is located
landward of the reach of mean high tide;

(4) Provide that all new construction and substantial
improvements in Zones V1-30 and VE, and also Zone V
if base flood elevation data is available, on the
community's FIRM, are elevated on pilings and columns
so that (i) the bottom of the lowest horizontal structural
member of the lowest floor (excluding the pilings or
columns) is elevated to or above the base flood level;
and (ii) the pile or column foundation and structure
attached thereto is anchored to resist flotation, collapse
and lateral movement due to the effects of wind and
water loads acting simultaneously on all building
components. Water loading values used shall be those
associated with the base flood. Wind loading values
used shall be those required by applicable State or local
building standards. A registered professional engineer
or architect shall develop or review the structural
design, specifications and plans for the construction,
and shall certify that the design and methods of
construction to be used are in accordance with accepted
standards of practice for meeting the provisions of
(e)(4)(i) and (ii) of this section.

(5) Provide that all new construction and substantial
improvements within Zones V1-30, VE, and V on the
community's FIRM have the space below the lowest
floor either free of obstruction or constructed with non-
supporting breakaway walls, open wood lattice-work, or
insect screening intended to collapse under wind and
water loads without causing collapse, displacement, or
other structural damage to the elevated portion of the
building or supporting foundation system. For the
purposes of this section, a breakaway wall shall have a
design safe loading resistance of not less than 10 and no
more than 20 pounds per square foot. Use of breakaway
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walls which exceed a design safe loading resistance of
20 pounds per square foot (either by design or when so
required by local or State codes) may be permitted only
if a registered professional engineer or architect certifies
that the designs proposed meet the following conditions:

(i) Breakaway wall collapse shall result from a water
load less than that which would occur during the base
flood; and,

(i) The elevated portion of the building and supporting
foundation system shall not be subject to collapse,
displacement, or other structural damage due to the
effects of wind and water loads acting simultaneously
on all building components (structural and non-
structural). Water loading values used shall be those
associated with the base flood. Wind loading values
used shall be those required by applicable State or local
building standards.

Such enclosed space shall be useable solely for parking
of vehicles, building access, or storage.

(6) Prohibit the use of fill for structural support of
buildings within Zones V1-30, VE, and V on the
community's FIRM;

(7) Prohibit man-made alteration of sand dunes and
mangrove stands within Zones V1-30, VE, and V on the
community's FIRM which would increase potential
flood damage.

(8) Require that manufactured homes placed or
substantially improved within Zones V1-30, V, and VE
on the community's FIRM on sites

(i) Outside of a manufactured home park or subdivision,
(i) In a new manufactured home park or subdivision,

(iii) In an expansion to an existing manufactured home
park or subdivision, or

(iv) In an existing manufactured home park or
subdivision on which a manufactured home has incurred
"substantial damage" as the result of a flood, meet the
standards of paragraphs (e)(2) through (7) of this section
and that manufactured homes placed or substantially
improved on other sites in an existing manufactured
home park or subdivision within Zones VI-30, V, and
VE on the community's FIRM meet the requirements of
paragraph (c)(12) of this section.

(9) Require that recreational vehicles placed on sites
within Zones V1-30, V, and VE on the community's
FIRM either

(i) Be on the site for fewer than 180 consecutive days,
(ii) Be fully licensed and ready for highway use, or

(iii) Meet the requirements in paragraphs (b)(1) and (e)
(2) through (7) of this section.

A recreational vehicle is ready for highway use if it is
on its wheels or jacking system, is attached to the site

only by quick disconnect type utilities and security
devices, and has no permanently attached additions.

(f) When the Administrator has provided a notice of
final base flood elevations within Zones A1-30 or AE
on the community's FIRM, and, if appropriate, has
designated AH zones, AO zones, A99 zones, and A
zones on the community's FIRM, and has identified
flood protection restoration areas by designating Zones
AR, AR/A1-30, AR/AE, AR/AH, AR/AO, or AR/A, the
community shall:

(1) Meet the requirements of paragraphs (c)(1) through
(14) and (d)(1) through (4) of this section.

(2) Adopt the official map or legal description of those
areas within Zones AR, AR/A1-30, AR/AE, AR/AH,
AR/A, or AR/AO that are designated developed areas as
defined in 8 59.1 in accordance with the eligibility
procedures under § 65.14.

(3) For all new construction of structures in areas within
Zone AR that are designated as developed areas and in
other areas within Zone AR where the AR flood depth is
5 feet or less:

(i) Determine the lower of either the AR base flood
elevation or the elevation that is 3 feet above highest
adjacent grade; and

(if) Using this elevation, require the standards of
paragraphs (c)(1) through (14) of this section.

(4) For all new construction of structures in those areas

within Zone AR that are not designated as developed
areas where the AR flood depth is greater than 5 feet:

(i) Determine the AR base flood elevation; and

(if) Using that elevation require the standards of
paragraphs (c)(1) through (14) of this section.

(5) For all new construction of structures in areas within
Zone AR/A1-30, AR/AE, AR/AH, AR/AQ, and AR/A:
(i) Determine the applicable elevation for Zone AR
from paragraphs (a)(3) and (4) of this section;

(ii) Determine the base flood elevation or flood depth
for the underlying A1-30, AE, AH, AO and A Zone;
and

(iii) Using the higher elevation from paragraphs (a)(5)(i)
and (ii) of this section require the standards of
paragraphs (c)(1) through (14) of this section.

(6) For all substantial improvements to existing
construction within Zones AR/A1-30, AR/AE, AR/AH,
AR/AO, and AR/A:

(i) Determine the A1-30 or AE, AH, AO, or A Zone
base flood elevation; and

(if) Using this elevation apply the requirements of
paragraphs (c)(1) through (14) of this section.

(7) Notify the permit applicant that the area has been
designated as an AR, AR/A1-30, AR/AE, AR/AH,
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AR/AO, or AR/A Zone and whether the structure will
be elevated or protected to or above the AR base flood
elevation.

[41 FR 46975, Oct. 26, 1976. Redesignated at 44 FR
31177, May 31, 1979, and amended at 46 FR 1274, Jan.
6, 1981; 48 FR 44552, Sept. 29, 1983; 49 FR 4751, Feb.
8, 1984; 49 FR 33656, Aug. 24, 1984; 50 FR 36024,
Sept. 4, 1985; 51 FR 30307, Aug. 25, 1986; 52 FR
24372, June 30, 1987; 52 FR 33411, Sept. 3, 1987; 53
FR 16276, May 6, 1988; 53 FR 25332, July 6, 1988; 54
FR 33550, Aug. 15, 1989; 54 FR 40005, 40283, Sept.
29, 1989; 54 FR 42144, Oct. 13, 1989; 59 FR 53598,
Oct. 25, 1994; 62 FR 55716, Oct. 27, 1997]

8 60.4 Flood plain management criteria for mudslide
(i.e., mudflow)-prone areas.

[Not included in this reference]

8 60.5 Flood plain management criteria for flood-
related erosion-prone areas.

The Administrator will provide the data upon which
flood plain management regulations for flood-related
erosion-prone areas shall be based. If the Administrator
has not provided sufficient data to furnish a basis for
these regulations in a particular community, the
community shall obtain, review, and reasonably utilize
data available from other Federal, State or other sources,
pending receipt of data from the Administrator.
However, when special flood-related erosion hazard
area designations have been furnished by the
Administrator they shall apply. The symbols defining
such special flood-related erosion hazard designations
are set forth in 8 64.3 of this subchapter. In all cases the
minimum requirements governing the adequacy of the
flood plain management regulations for flood-related
erosion-prone areas adopted by a particular community
depend on the amount of technical data provided to the
community by the Administrator. Minimum standards
for communities are as follows:

(@) When the Administrator has not yet identified any
area within the community as having special flood-
related erosion hazards, but the community has
indicated the presence of such hazards by submitting an
application to participate in the Program, the community
shall

(1) Require the issuance of a permit for all proposed
construction, or other development in the area of flood-
related erosion hazard, as it is known to the community;

(2) Require review of each permit application to
determine whether the proposed site alterations and
improvements will be reasonably safe from flood-
related erosion and will not cause flood-related erosion

hazards or otherwise aggravate the existing flood-
related erosion hazard; and

(3) If a proposed improvement is found to be in the path
of flood-related erosion or to increase the erosion
hazard, require the improvement to be relocated or
adequate protective measures to be taken which will not
aggravate the existing erosion hazard.

(b) When the Administrator has delineated Zone E on
the community's FIRM, the community shall

(1) Meet the requirements of paragraph (a) of this
section; and

(2) Require a setback for all new development from the
ocean, lake, bay, riverfront or other body of water, to
create a safety buffer consisting of a natural vegetative
or contour strip. This buffer will be designated by the
Administrator according to the flood-related erosion
hazard and erosion rate, in conjunction with the
anticipated "useful life" of structures, and depending
upon the geologic, hydrologic, topographic and climatic
characteristics of the community's land. The buffer may
be used for suitable open space purposes, such as for
agricultural, forestry, outdoor recreation and wildlife
habitat areas, and for other activities using temporary
and portable structures only.

(Reorganization Plan No. 3 of 1978, Executive Order
12127.)

[41 FR 46975, Oct. 26, 1976. Redesignated at 44 FR
31177, May 31, 1979, and amended at 48 FR 44552,
Sept. 29, 1983; 49 FR 4751, Feb. 8, 1984]

8 60.6 Variances and exceptions.

(a) The Administrator does not set forth absolute criteria
for granting variances from the criteria set forth in 8§
60.3, 60.4 and 60.5. The issuance of a variance is for
flood plain management purposes only. Insurance
premium rates are determined by statute according to
actuarial risk and will not be modified by the granting of
a variance. The community, after examining the
applicant's hardships, shall approve or disapprove a
request. While the granting of variances generally is
limited to a lot size less than one-half acre (as set forth
in paragraph (a)(2) of this section), deviations from that
limitation may occur. However, as the lot size increases
beyond one-half acre, the technical justification required
for issuing a variance increases. The Administrator may
review a community's findings justifying the granting of
variances, and if that review indicates a pattern
inconsistent with the objectives of sound flood plain
management, the Administrator may take appropriate
action under 8 59.24(b) of this subchapter. Variances
may be issued for the repair or rehabilitation of historic
structures upon a determination that the proposed repair
or rehabilitation will not preclude the structure's
continued designation as a historic structure and the
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variance is the minimum necessary to preserve the
historic character and design of the structure.
Procedures for the granting of variances by a
community are as follows:

(1) Variances shall not be issued by a community within
any designated regulatory floodway if any increase in
flood levels during the base flood discharge would
result;

(2) Variances may be issued by a community for new
construction and substantial improvements to be erected
on a lot of one-half acre or less in size contiguous to and
surrounded by lots with existing structures constructed
below the base flood level, in conformance with the
procedures of paragraphs (a)(3), (4), (5) and (6) of this
section;

(3) Variances shall only be issued by a community upon
(i) a showing of good and sufficient cause, (ii) a
determination that failure to grant the variance would
result in exceptional hardship to the applicant, and (iii) a
determination that the granting of a variance will not
result in increased flood heights, additional threats to
public safety, extraordinary public expense, create
nuisances, cause fraud on or victimization of the public,
or conflict with existing local laws or ordinances;

(4) Variances shall only be issued upon a determination
that the variance is the minimum necessary, considering
the flood hazard, to afford relief;

(5) A community shall notify the applicant in writing
over the signature of a community official that (i) the
issuance of a variance to construct a structure below the
base flood level will result in increased premium rates
for flood insurance up to amounts as high as $25 for
$100 of insurance coverage and (ii) such construction
below the base flood level increases risks to life and
property. Such notification shall be maintained with a
record of all variance actions as required in paragraph
(a)(6) of this section; and

(6) A community shall (i) maintain a record of all
variance actions, including justification for their
issuance, and (ii) report such variances issued in its
annual or biennial report submitted to the Administrator.

(7) Variances may be issued by a community for new
construction and substantial improvements and for other
development necessary for the conduct of a functionally
dependent use provided that (i) the criteria of (a)(1)
through (a)(4) of this section are met, and (ii) the
structure or other development is protected by methods
that minimize flood damages during the base flood and
create no additional threats to public safety.

(b)(1) The requirement that each flood-prone, mudslide
(i.e., mudflow)-prone, and flood-related erosion prone
community must adopt and submit adequate flood plain
management regulations as a condition of initial and
continued flood insurance eligibility is statutory and

cannot be waived, and such regulations shall be adopted
by a community within the time periods specified in 88
60.3, 60.4 or § 60.5. However, certain exceptions from
the standards contained in this subpart may be permitted
where the Administrator recognizes that, because of
extraordinary circumstances, local conditions may
render the application of certain standards the cause for
severe hardship and gross inequity for a particular
community. Consequently, a community proposing the
adoption of flood plain management regulations which
vary from the standards set forth in 88 60.3, 60.4, or §
60.5, shall explain in writing to the Administrator the
nature and extent of and the reasons for the exception
request and shall include sufficient supporting
economic, environmental, topographic, hydrologic, and
other scientific and technical data, and data with respect
to the impact on public safety and the environment.

(2) The Administrator shall prepare a Special
Environmental Clearance to determine whether the
proposal for an exception under paragraph (b)(1) of this
section will have significant impact on the human
environment. The decision whether an Environmental
Impact Statement or other environmental document will
be prepared, will be made in accordance with the
procedures set out in 44 CFR Part 10. Ninety or more
days may be required for an environmental quality
clearance if the proposed exception will have significant
impact on the human environment thereby requiring an
EIS.

(c) A community may propose flood plain management
measures which adopt standards for floodproofed
residential basements below the base flood level in
zones A1-30, AH, AO, and AE which are not subject to
tidal flooding. Notwithstanding the requirements of
paragraph (b) of this section the Administrator may
approve the proposal provided that:

(1) The community has demonstrated that areas of
special flood hazard in which basements will be
permitted are subject to shallow and low velocity
flooding and that there is adequate flood warning time
to ensure that all residents are notified of impending
floods. For the purposes of this paragraph flood
characteristics must include:

(i) Flood depths that are five feet or less for developable
lots that are contiguous to land above the base flood
level and three feet or less for other lots;

(ii) Flood velacities that are five feet per second or less;
and

(iii) Flood warning times that are 12 hours or greater.
Flood warning times of two hours or greater may be
approved if the community demonstrates that it has a
flood warning system and emergency plan in operation
that is adequate to ensure safe evacuation of flood plain
residents.
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(2) The community has adopted flood plain
management measures that require that new
construction and substantial improvements of residential
structures with basements in zones A1-30, AH, AO, and
AE shall:

(i) Be designed and built so that any basement area,
together with attendant utilities and sanitary facilities
below the floodproofed design level, is watertight with
walls that are impermeable to the passage of water
without human intervention. Basement walls shall be
built with the capacity to resist hydrostatic and
hydrodynamic loads and the effects of buoyancy
resulting from flooding to the floodproofed design level,
and shall be designed so that minimal damage will
occur from floods that exceed that level. The
floodproofed design level shall be an elevation one foot
above the level of the base flood where the difference
between the base flood and the 500-year flood is three
feet or less and two feet above the level of the base
flood where the difference is greater than three feet.

(if) Have the top of the floor of any basement area no
lower than five feet below the elevation of the base
flood;

(iii) Have the area surrounding the structure on all sides
filled to or above the elevation of the base flood. Fill
must be compacted with slopes protected by vegetative
cover;

(iv) Have a registered professional engineer or architect
develop or review the building's structural design,
specifications, and plans, including consideration of the
depth, velocity, and duration of flooding and type and
permeability of soils at the building site, and certify that
the basement design and methods of construction
proposed are in accordance with accepted standards of
practice for meeting the provisions of this paragraph;

(v) Be inspected by the building inspector or other
authorized representative of the community to verify
that the structure is built according to its design and
those provisions of this section which are verifiable.

(Reorganization Plan No. 3 of 1978, Executive Order
12127)

[41 FR 46975, Oct. 26, 1976. Redesignated at 44 FR
31177, May 31, 1979, and amended at 48 FR 44543 and
44552, Sept. 29, 1983; 49 FR 4751, Feb. 8, 1984; 50 FR
36025, Sept. 4, 1985; 51 FR 30308, Aug. 25, 1986; 54
FR 33550, Aug. 15, 1989]

8 60.7 Revisions of criteria for flood plain
management regulations.

From time to time Part 60 may be revised as experience
is acquired under the Program and new information
becomes available. Communities will be given six
months from the effective date of any new regulation to
revise their flood plain management regulations to
comply with any such changes.
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5.1. DHS/FEMA’s Mapping Effort
5.1.1. Map accuracy

National Flood Insurance Program (NFIP) flood maps were prepared for the purpose of
insurance ratings and land use regulations. DHS/Federal Emergency Management
Agency (DHS/FEMA) has a limited budget for mapping, so NFIP maps do not show
every flood problem that has been reported or that could exist. In some cases, they may
not provide flood elevations.

A community or a developer could conduct a new study that might be more accurate or
have more information. Therefore, it is important to know how the maps are prepared
and how they are updated and revised. How maps are prepared is the subject matter of
this section. Updating and revising DHS/FEMA maps is covered in Section 10.

5.1.2. DHS/FEMA’s mapping program

The National Flood Insurance Act of 1968 directed DHS/FEMA to:
1. Identify all floodprone areas within the U.S.
2. Establish flood zones within floodprone areas

To implement this directive, DHS/FEMA has prepared flood studies and produced
various forms of maps. The flood studies analyze the terrain and the factors that affect
flooding. This information is used to draw the maps that outline the boundaries of the
100-year floodplain.

Initial flood study and mapping efforts of the NFIP were focused on identifying all flood-
prone areas within the United States. The result was a series of Flood Hazard Boundary
Maps (FHBMs) for most of the country. These maps are discussed in the next section.

As money was appropriated by Congress, DHS/FEMA performed more detailed studies
for many communities, resulting in the publication of Flood Insurance Study (FIS)
reports and Flood Insurance Rate Maps (FIRMs). These studies provide communities
with data needed to adopt and implement more comprehensive floodplain management
measures and to enter the Regular Phase of the NFIP.

The FISs were prepared for developed communities and for those areas experiencing
rapid growth. They are used to guide future development within flood hazard areas and
to provide the information needed for new construction allowed in already developed
areas.
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Today, almost every community in the NFIP has a FIRM, which may be mapped in
detail with specified base flood elevations (BFEs), based on an approximate study, or
some combination of the two. The areas mapped with an approximate study are where
there was little or no development and/or little expectation of development when the
mapping was done. Over 200 Louisiana communities have an FIS and base their
regulations on the detailed data they provide.

Additional studies have been conducted by other agencies, but a community must use
DHS/FEMA's studies and maps as a minimum for managing floodplain development.

5.1.3. Map modernization

Flood Map Modernization (Map Mod) is a multiyear Presidential initiative supported by
Congress that is directed at improving and updating the Nation’'s flood hazard
identification maps. These flood maps have been produced and used for 35 years under
the National Flood Insurance Program (NFIP), originally for the identification and
depiction of flood hazard areas in communities and for setting flood insurance rates.
However, they have come to be much more widely used for many purposes, including
local planning, emergency preparedness and response, and natural resource
management.

At the end of the Map Mod initiative, it is estimated that:

e Digital flood map products will be available for 92% of the Nation’s population.

e 30% of the mapped stream miles will be based on new, updated or validated
engineering analyses, affecting 40% of the Nation’s population.

¢ Digital map products will be available for 65% of the land area of the continental
United States.

In order to leverage the successes of Map Modernization and further enhance the
usability and value of flood hazard mapping, FEMA has developed the Risk MAP
Strategy. Risk MAP combines flood hazard mapping, risk assessment tools and
Mitigation Planning into one seamless program. The intent of this integrated program is
to encourage beneficial partnerships and innovative uses of flood hazard and risk
assessment data in order to maximize flood loss reduction.

5.1.4. Risk Map Strategy

Building upon the Draft Concept Paper "FEMA's Flood Map Modernization - Preparing
for FY09 and Beyond: Integrated Flood Data Update, Risk Assessment, and Mitigation
Planning” released in June 2007, FEMA has put together a Draft Risk MAP Strategy
"FEMA's Risk MAP Strategy - Integrating Mapping, Risk Assessment, and Mitigation
Planning”, dated February 20, 2008. This Risk MAP Strategy provides a bridge between
previously described concepts and future implementation.
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The Strategy supports FEMA's mission and lays out the roadmap to the future by
describing cross-cutting themes and goals for Risk MAP. The Risk MAP vision is:

e Continue to focus on improving and maintaining flood hazard data and maps -
the foundation of both flood risk assessment and flood mitigation planning;

e Deliver quality products and services to the right audience, using the right
methods, at the right time;

e Reduce losses of life and property through continuous improvement of mitigation
plans; and

¢ Increase local mitigation action.
5.1.5. Cooperating Technical Partners

The CTP Program was developed in 1999 to increase involvement in the National Flood
Insurance Program (NFIP) through strong, formalized partnerships with federal, state,
regional, and local agencies. Many agencies have become technologically sophisticated
and invest significant resources in flood hazard identification. The CTP Program
facilitates and capitalizes on these efforts and coordinates them with FEMA's flood
mapping efforts

The Program objectives are to:

e Maintain consistent national standards while interjecting a tailored, local
focus;

e Provide training and technical assistance;

e Use data from local permitting and planning to facilitate floodplain manage-
ment;

e Extend limited public funds;
e Utilize local experience and knowledge;

e Facilitate mentoring of partners that are willing to develop ability to maintain
flood hazard information; and

e Build and maintain partner capabilities
Activities that are currently eligible for FEMA funding include:

e Base map acquisition;

e Refinement or creation of approximate Zone A boundaries;
e Hydrologic and hydraulic analyses and floodplain mapping;
e Coastal Flood Hazard Analyses and Floodplain Mapping;

e Digital Flood Insurance Rate Map preparation;
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e Redelineation of detailed flood hazard information using updated topographic
data;

e Digital topographic data development;
e Independent QA/QC Review of Hydrologic; and
e Hydraulic Analyses and Floodplain Mapping

You may send CTP related questions to CTP@Mapmodteam.com.

As of October 1, 2007, Louisiana had seven CTPs: Amite River Basin Commission,
Jefferson Parish, Lake Charles, Mandeville, Rapides Parish, St. Bernard Parish and the
Louisiana Office of Emergency Preparedness.

The Amite River Basin Commission’'s CTP agreement calls for redelineation of detailed
flood zones and refinement of approximate A Zone boundaries using updated
topographic data. Jefferson Parish is using digital topographic maps and will undertake
full hydrologic and hydraulic analyses and floodplain mapping. It will also be keeping its
digital FIRM updated.

Flood Insurance Studies 5-6 September 2008



5.2. Flood Hazard Boundary Maps
5.2.1. Flood Hazard Boundary Maps

Flood Hazard Boundary Maps (FHBMs) were initially prepared to provide flood maps to
many communities in a short period of time. They were prepared in the 1970s and early
1980s without benefit of detailed studies or hydraulic analyses. The FHBMs were based
on flood data and floodplain information from many sources, including soils mapping,
actual high water profiles, aerial photographs of previous floods, and topographic maps.
The approximate outline of the 100-year floodplain was overlaid on available community
maps, usually U.S. Geological Survey (USGS) topographic quadrangle maps.

Most communities used an FHBM when
they first joined the NFIP. The FHBMs
were intended for interim use in most
communities until more detailed studies
could be prepared, but they are still used
in areas where detailed FIS have not
been prepared or cannot be justified.
FHBMs are to be used for floodplain
management, in conjunction with other
local studies and other available data.

] Figure 5-1. Flood Hazard Boundary Map.
On the FHBM, the Special Flood Hazard

Area (SFHA) is designated as a shaded area labeled “Zone A,” and no base flood
elevations are given (Figure 5-1).

5.2.2. Special conversions

In some cases, DHS/FEMA simply converted the FHBM to a FIRM by issuing a letter to
the community stating that the FHBM will be the FIRM without printing a new map. This
process is called a “special conversion”—converting the community from the
Emergency Phase to the Regular Phase of the NFIP. (The phases of the NFIP are
discussed in Section 3.4).

There are more than 70 special conversion communities in Louisiana. Figure 5-2 is a
special conversion letter for the Town of Merryville. This letter tells the community that
DHS/FEMA is not reprinting its map but asks the local administrator to permanently
mark the “FHBM as a FIRM with the new effective date and suffix.” In these situations,
the Zone A is treated the same as an unnumbered A Zone on the FIRM.

As of January 1, 2004, 24 of the specially converted communities had no map at all.
These are designated as “No Special Flood Hazard Area (NSFHA)” in DHS/FEMA'’s
reports. These communities do not have any floodplain management requirements
other than to advise DHS/FEMA if they annex a floodplain or their flooding situation
changes.
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Federal Emergency Management Agency

Washington, D.C. 20472

[IA-RA-TO:19%

THIS IS A SPECIAL NOTICE REGARDING THE CONVERSION FROM THE
EMERGENCY PHASE TO THE REGULAR PHASE, WHICH SHOULD BE ATTACHED
TO THE MAP FOR THE COMMUNITY CITED BELOW.,

Community Number Community Name County Name State
220028 Merryville, Twm Beauregard LA
Flood Hazard Old Regular Program New
Boundary Map Date Suffix Entry & Initial Suffix
December 26, 1975 A February 1, 1987 B

This community will be converted to the Regular Phase of the National Flood Insurance
Program (NFIP), effective on the date indicated above. This action has the effect of
converting the Flood Hazard Boundary Map (FHBM), which is referenced above, to a Flood
Insurance Rate Map (FIRM). The Federal Emergency Management Agency does not intend
to republish the FHBM as a FIRM at this time. Therefore, for insurance application and
rating purposes, please note that the map suffix has been advanced from that shown on the
FHBM to the next letter, shown above. Also note that the Special Flood Hazard Areas.
which are shaded areas on the map, are designated Zone A and all other areas are Zone X
(unshaded). The conversion of a community to the Regular Phase of the NFIP affords
additional limits of insurance coverage.

[f the above is unclear, please call us at our toll-free number, (800) 638-6620, for more
details.

YOU ARE ONLY BEING SENT ONE COPY OF THE NOTICE TO SAVE PRINTING,
DISTRIBUTION AND POSTAGE. YOU MAY REPRODUCE THE NOTICE AS
NEEDED.

FOR YOUR CONVENIENCE, PLEASE PERMANENTLY MARK YOUR COPY OR COPIES OF THE APPLICABLE
FHBM AS A FIRM WITH THE NEW EFFECTIVE DATE AND SUFFIX

Figure 5-2. Special conversion letter.
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5.3. Flood Study Terminology

The term "100-year flood" has caused a lot of
5.3.1. The base flood confusion for people who are not familiar with
statistics. Another way of looking at it is to think of the
odds that a base or 100-year flood will happen

F|00d_s occur in - varying de_grees of sometime during the life of a 30-year mortgage (26%
magnitude and frequency. Rivers and | chance).

lakes are expected to flood because all
bodies of water have floodplains. But each Chance of flooding over a period of time
river and lake is also different; each has its ,

o . e Flood size
own probability of flooding. Probability is a Time
statistical term having to do with the size period 10- 125 50- ) 100-
of a flood and the odds of that size flood year |year |year |year
occurring in any year (Figure 5-3). 1 year 10% | 4% 2% 1%
10 years 65% 34% 18% 10%
For each river, engineers assign statistical 20 years 88% | 56% 33% 18%
probabilities to different size floods. This is
done to understand what might be a
common or ordinary flood for a particular
river versus a less likely or a severe flood [ Even these numbers do not convey the true flood risk
for that same river. because they focus on the larger, less frequent,

floods. If a house is low enough, it may be subject to

the 10-or 25-year flood. During the proverbial 30-year
In_order to have common standards, the mortgage, it may have a 26% chance of being hit by

NFIP adopted a baseline flooding I the 100-year flood, but the odds are 96% (nearly

probability. The NFIP calls this standard || guaranteed) that it will be hit by a 10-year flood.

the “base” flood. The base flood has been Compare those odds to the only 5% chance that the

called the 100-year flood. house will catch fire during the same 30-year
mortgage.

30 years 96% 71% 45% 26%
50 years 99% | 87% 64% 39%

The term 100-year flood s often
misunderstood. People commonly interpret  Figure 5-3. What are the odds of a 100-year flood?
the 100-year flood definition to mean “once

every 100 years.” This is incorrect. A community could have a 100-year flood two times

in the same year, two years in a row, or four times over the course of 100 years. A
community could also not have a 100-year flood over the course of 200 years.

The base flood is also called, and maybe more appropriately, the “1% chance flood.”
The 1% chance flood is the flood that has a 1% (1 out of 100) chance of occurring or
being exceeded in any given year.

The base flood was chosen as a compromise between excessive exposure to flood risk
from using a lower standard (such as a 10-year flood, which is a more frequent flood)
and applying such a high standard (e.g., a 1,000-year flood, which is a less frequent
flood) that it would be considered excessive and unreasonable for the intended
purposes of regulating new development and requiring the purchase of flood insurance.
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To restate, the base flood refers to a flood that has a 1% chance of occurring or being
exceeded in any given year. The terms base flood, 100-year flood, and 1% annual
chance flood are used interchangeably throughout the NFIP.

Another term used is the “500-year flood.” This has a 0.2% chance of occurring in any
given year. While the odds are remote, it is the standard used for protecting critical
facilities such as hospitals and power plants.

5.3.2. Base flood elevation

The computed elevation to which floodwater is anticipated to rise during the base flood
is the 100-year flood elevation, or in NFIP terms, the base flood elevation (BFE).

5.3.3. Special Flood Hazard Area

The land area covered by the floodwaters of the base flood is the 100-year floodplain.
On NFIP maps, this floodplain is called the Special Flood Hazard Area (SFHA). The
SFHA is the area where NFIP floodplain management regulations must be enforced by
the community and where the mandatory flood insurance purchase requirement applies.

Technical terms
Base flood = 100-year flood = 1% chance flood
Base flood elevation (BFE) = 100-year flood level

Base floodplain = 100-year floodplain = Special Flood Hazard Area = SFHA

5.3.4. Datum

If a site or a base flood is at an elevation of “22 feet,” above what starting point does the
22 feet refer? Generally, “above sea level” is what is meant. However, the sea is
actually not the same level everywhere. Furthermore, some inland communities’
elevation records may be in relation to some other starting point. The use of a common
starting point or “datum” ensures uniformity and avoids confusion.

During the 1920s, the U.S. government created a network of 21 tidal gauges in the
United States and 5 in Canada to provide a fixed continental datum that would bring a
consistent relationship to all vertical determinations in the United States. This new
datum was known as the National Geodetic Vertical Datum of 1929 (NGVD 29) and is
the base elevation to which all relief features and elevation data are referenced in the
contiguous United States. NGVD 29 is also the datum of reference for most Flood
Insurance Studies (FISs) produced before 2000.
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It was recognized that there were errors in the methods used for the NGVD 29 datum.
Gravitational variations over the surface of the earth, tectonic activity and subsidence
required adjustments in the benchmarks over space and time. Using “sea level” as a
standard was a misnomer as sea level changed over time. As global positioning system
(GPS) technology became available, it was apparent that a better datum could be
developed using a theoretical “surface” to approximate the shape of the earth and
account for gravitational differences. This surface would also be independent of local
surface movements due to subsidence and tectonic activity.

In 1993, the Federal Geodetic Control Subcommittee affirmed the North American
Vertical Datum of 1988 (NAVD 88) as the official civilian vertical datum for surveying
and mapping activities in the United States performed or financed by the federal
government. In 2000, FEMA began using NAVD 88 for all new Flood Insurance Rate
Maps (FIRMs) and for all restudies.

It is essential that all calculations and documentation for floodplain management use the
correct datum for all floodplain management activities. This will be discussed in detail in
Chapter 9.

If it is necessary to use two datums, a conversion must be made. The conversion from
NGVD 29 to NAVD 88 is not an easy or automatic procedure, although there is
computer software for it. Appendix B to DHS/FEMA'’s Guidelines and Specifications for
Flood Hazard Mapping Partners provides the detailed guidance on how the
conversions can be made. It is available on DHS/FEMA'’s website, www.fema.gov.

More information on datums and datum conversion can be obtained from Denis
Riordan, NGS State Geodetic Advisor, (225) 578-5260 or denis.riordan@noaa.gov.
Mr. Riordan is located at the Louisiana Spatial Reference Center at Louisiana State
University.

5.3.5. Elevation reference mark

Elevation reference marks are marked locations on the ground
that indicate the elevation of that location. The most
dependable reference marks are government-installed
benchmarks. These permanent brass markers are set in
concrete. Most permanent elevation reference marks (or
benchmarks) are referenced to the NGVD (see example in
Figure 5-4).

TT 24 LBR
My, 1961 §o
o) 700 e N
Lo, <
GICAL S

Each FIRM with base flood elevations provides one or more
elevation reference marks. They are listed in the FIS text or on  Figure 5-4. Typical
the FIRM. Figures 8-5 and 8-6 are examples of how they are  USGS benchmark.
shown on a FIRM.
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While there are some benchmarks set by federal agencies, most are established by
private surveyors and local agencies. Local reference marks should relate to a national
datum, but some may not. It is important to double check that the datum for elevation
reference marks is the same as the one used for flood elevations.

Reference marks are not always permanent monuments. They can be squares chiseled
into a sidewalk, bolts on a fire hydrant, or other designated markers left by surveyors.
Over time, these may disappear or be moved (in which case they are undependable).
The city or parish surveyor or engineer’s office should have a list of benchmarks in the
community. If a surveyor suspects that an elevation reference mark is not dependable,
e.g., it is in an area subject to subsidence and has not been checked for a while, it
should not be used.

If a surveyor finds a suspect reference mark, it should | Surveyors may use the reference
be reported to the community’s surveyor or engineer | marks shown on the FIRM,
and to other surveyors. If it is one listed on the FIRM, ;elg\‘/*;:mtﬁ?ecgwg‘ék;arg agt?heé
the DHS/FEMA Regional Office should be advised, SO | pasis for foundation elevations
the next FIRM revision will not include it. The reportto | and  Elevation  Certificates,
DHS/FEMA should include the FIRM panel number, | provided they use the same
FIRM reference mark number and, if available, data on | datum as the flood elevations on

one or more dependable reference marks in the area. | 1€ FIRM:

Southern Louisiana is subject to land subsidence. Over time, organic materials in the
deep alluvial deposits of the delta decompose and the land surface subsides. This
creates an obvious problem for standard benchmarks. In fact, reference marks of the
type described above must periodically be resurveyed and the elevations must be
corrected. Because of this, the NGS has “stopped supporting” benchmarks established
in areas of suspected subsidence.

5.3.6. GPS Survey Methods

The Global Positioning System (GPS) uses a constellation of at least 24 satellites that
transmit microwave signals. The system enables a GPS receiver on the ground to
determine its location with great accuracy. The satellites are managed by the United
States Department of Defense. A sophisticated GPS receiver calculates its latitude,
longitude and elevation using the signals from four or more GPS satellites. Each GPS
satellite continually transmits messages containing the current time and parameters to
calculate the location of the satellite. The receiver uses the arrival time to compute the
distance to each satellite, from which it determines the position of the receiver using
geometry and trigonometry.

Continuously operating reference stations (CORS) make it possible for GPS users to
determine horizontal and vertical elevations at a point on the ground much more quickly.
CORS stations are located at points whose positions are known to a very accurate
degree. GPS receivers at these CORS stations continuously receive location data from
GPS satellites. Portable GPS receivers utilize CORS station data to obtain accurate
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location data quickly. A number of CORS stations have been installed across Louisiana
to facilitate the use of GPS techniques for both horizontal and vertical surveys.

5.3.7. Changing Datums

The National Geodetic Survey (NGS), in the National Oceanographic and Atmospheric
Administration (NOAA) defines and manages a national coordinate system. This
network, the National Spatial Reference System (NSRS), provides the foundation for
transportation and communication; mapping and charting; and a multitude of scientific
and engineering applications. The NGS established and maintained the National
Geodetic Vertical Datum of 1929 (NGVD 29) until 1993, when it officially changed to the
North American Vertical Datum of 1988 (NAVD 88).

Virtually all Flood Insurance Rate Maps (FIRMs) and Flood Insurance Studies (FISS)
use either NGVD 29 (if they were published before about 2000) or NAVD 88 (if they
were published after about 2000). A community with a FIRM and FIS based on NGVD
29 has a particular problem, since that datum is no longer supported by the NGS in
Louisiana.

If a community’s FIRM uses NGVD 29 (see Section 8.1.7 to find the datum used), there
are two ways to ensure that the elevations used for floodplain management are on that
datum:

1. Make sure that all physical benchmarks used by the community and its surveyors
and engineers are resurveyed periodically (perhaps once every year) and corrected
for subsidence; or

2. Do all surveying using NAVD 88 and convert the elevations to NGVD 29.

If a community is in an area subject to land subsidence, it cannot rely on
conventional benchmarks unless they are periodically corrected for the local
amount of subsidence!

Method to correct physical benchmarks: A surveyor must determine the NAVD 88
elevation of one of the benchmarks used within the community (probably using GPS
techniques). Calculate the difference between NAVD 88 and NGVD 29 at that
benchmark using VERTCON. That will be the conversion factor for that benchmark.

Then, survey the elevation of all other benchmarks to be used by the community.
Survey the elevation for each additional benchmark based on the NGVD 29 elevation at
the first converted benchmark.

Repeat this procedure once every year.
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The National Geodetic Survey (NGS) role in managing and defining the National
Spatial Reference System (NSRS) includes the responsibility to develop tools allowing
users to transform data between different systems. To support users needing to
transform data between NGVD 29 and NAVD 88, NGS has developed the VERTCON
program.

VERTCON, currently version 2.0, is available as an element of the NGS Geodetic
Toolkit and is available for download from the NGS website:

http://www.ngs.noaa.gov/TOOLS/Vertcon/vertcon.html.

There is a web-based conversion tool for a single point on this website. The web-
based version of VERTCON does not allow users to upload a file of points. The
version available for download includes this feature.

For example, if the NAVD 88 elevation at the selected benchmark is 28.75, and the
VERTCON conversion factor is -1.35, the NGVD 29 elevation for that benchmark is
28.75 — 1.35, or 27.40. Use this elevation to survey the NGVD 29 elevations of other
nearby benchmarks.

Method for obtaining NAVD 88 elevations and converting them to NGVD 29: A
surveyor with a portable survey grade GPS receiver can quickly and accurately
determine an NAVD 88 elevation at a point of interest. Using VERTCON, this elevation
can be converted to NGVD 29.

If this method is used for floodplain management purposes, it should be documented
each time it is used. For example, if this method is used to complete a FEMA Elevation
Certificate (EC), the person completing the EC should place a comment in the
“Comments” part of the EC.

NOTE: All floodplain management records maintained by an NFIP community must be
based on the datum used for its FIS and FIRM. Also, all FEMA Elevation Certificates
must use the correct datum for all elevations on the EC.
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5.4. Flood Insurance Study

5.4.1. The FIS

How a flood study is prepared is covered in Section 6, Riverine Flood Studies, and
Section 7, Coastal Mapping.

When a flood study is completed for the NFIP, the information and maps are assembled
into a Flood Insurance Study (FIS). An FIS is a compilation and presentation of flood
risk data for specific watercourses, lakes, coastal zones, and ponding flood hazard
areas within a community. If a community has more than one identified hazard, the
study results of each hazard analysis are combined and included in the FIS.

The FIS report and associated maps delineate the
SFHA and sometimes the 500-year floodplain; they
also designate flood zones and establish base flood
elevations. These maps serve as the basis for rating
flood insurance, regulating floodplain development,
and carrying out other

measures.

Most studies have three components:

The Flood Insurance Study text (Figures 5-5

and 5-6)
The Flood Insurance Rate Map

The Flood Boundary and Floodway Map

(included in studies prepared before 1985;
since 1985, floodways have been shown on
some FIRMs)

5.4.2. FIS report

The FIS report includes:

An appraisal of the community’s flood
problems in a narrative that describes the
purpose of the study, historic floods, the
area and streams studied, and the engineer-
ing methods employed

A vicinity map of the community and often
photographs of historic floods

Tables summarizing various study data

Computed flood profiles for various
recurrence probabilities, usually the 10-, 50-,
100-, and 500-year floods

floodplain management

Additional copies of a community’s
FIS report, FIRM, or Floodway
Map can be ordered by calling
DHS/ FEMA's Map Service Center
at 1-800-358-9616 or visiting the
Center on DHS/FEMA'’s website:

www.fema.gov.

Maps are provided at no charge to
local government officials. The FIS
report and Floodway Maps must
be specifically requested, or only
the FIRMs will be sent. Be
prepared to provide the
Community Identification Number.

CITY OF \ 2
LAKE CHARLES, -
LOUISIANA

CALCASIEU PARISH

i -, IS Federal Emergency Management Agency
b COMRENTY UM 178043

Figure 5-5. Cover to Lake Charles’
Flood Insurance Study.

Flood Insurance Studies

5-15

September 2008



The majority of FIS reports use the same outline and numbering system. Note that the
location of the parish and community are pinpointed on the outline map on the cover. The
date of the FIS and the community identification number are also indicated on the cover.

Section 1 of all FIS reports states the purpose of the FIS, authority of and acknowledg-
ments by its authors, and coordination steps taken during the preparation of the study.

Section 2 provides background information on the community, its flood problems, which
areas were studied, and which flood protection measures are in effect.

Section 3 discusses the engineering methods used.

Section 3.1 covers the hydrologic analysis — how much water will flow through the
floodplain during peak floods. Section 3.2 describes the hydraulic analysis — how high
the water will get. Note that the tables in Section 3 specify the datum for all elevations.

Section 4 discusses how the flood map was prepared from flood data for floodplain
management applications. Section 4.1 covers mapping the floodplain boundaries —
where the water will go. If the study included a floodway determination, Section 4.2
describes the floodway study and mapping. Section 4 also includes the floodway data
table.

Section 5 covers data related to flood insurance, some of which a local official will not
need to use. This section can be a useful reference because it describes the zones
identified on the map.

Completing the FIS report are three self-explanatory sections: Section 6, Other Studies;
Section 7, Location of Data; and Section 8, Bibliography and References. Newer FIS
reports have a section on the FIRM.

Most riverine FIS reports include flood profiles as an exhibit at the end of the document.

Figure 5-6. FIS Report Contents.

5.4.3. Determining base flood elevations
There are three ways to find the BFE:

e Using the Floodway Data Table in the FIS
e Reading the flood profile in the FIS
e Using the FIRM

The first is the most accurate and is described in the next section. Using the profile is
the next most accurate approach and is described in the following section. Using the
FIRM is the least accurate and is discussed in Section 9.1.3.
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5.4.4. Floodway data table

The floodway data table in Section 4 of the FIS report presents data from the hydraulic
analysis. An excerpt from the table in the Lake Charles FIS is reproduced in Figure 5-7.

To interpret the floodway data table, follow these steps:

All numbers in the table are calculated at each floodplain cross section. The first two
columns under “Flooding Source” identify the cross sections used in the FIS and their
distance from some reference point, usually the mouth of a river or the point where a
stream reaches a river or other stream. The footnotes at the bottom of the floodway
data table identify this reference point.

For the South Branch Bayou Contraband example in Figure 5-7, the starting point is
the confluence of the South Branch with the main stem of Bayou Contraband.

Cross section A can be found on the FIRM in Figure 8-13. It is the line with the “A” in
the hexagon at both ends. Cross section A represents survey data that was shot
along the north side of McNeese Street.

Cross section A is 1,584 feet above the confluence of the South Branch with the
main stem of Bayou Contraband. Cross section B is 2,217 feet upstream of the
confluence and (2,217 —1,584 = 633) 633 feet upstream of cross section A.

Remember, a floodway’s width is not usually symmetrical; it varies with the topography
at each cross section. The next three columns (“Floodway”) provide data at each cross
section.

At cross section A in the example in Figure 5-7, the floodway is 100 feet wide. That
means from the floodway boundary on one side of the stream at this cross section to
the floodway boundary on the other side of the stream is 100 feet. This is useful for
double-checking the width of the floodway portrayed on the FIRM or Floodway Map.

The area of the floodway at cross section A is 300 square feet. This is the cross
sectional area of the floodway below the elevation of the base flood at this location.
The average or mean velocity of the base flood in the floodway is 7.1 feet per
second.
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Similar data are provided at each of the other cross sections.

Looking down the mean velocity column it is evident that the velocity for the South
Branch Bayou Contraband is highest at cross section A and lowest at cross section
C. Note that the floodway is narrowest at cross section A and widest at cross section
C. See also the width of the SFHA in Figure 8-13. As illustrated in Figure 1-3, a wide
floodplain generally has slower moving floodwaters.

Of the last three columns under “Base Flood Water Surface Elevation,” a permit
program is usually concerned only with the second one, “Without floodway.” This states
the regulatory flood elevation, which is calculated before the fringe is filled (“with
floodway”). The other columns tell engineers what happened to the water surface
elevation when the floodway study was run through the computer model. Notice that at
no cross section is the increase more than 1 foot (i.e., if the fringe was completely filled
in).

In some newer FISs, there are four columns under “Base Flood Water Surface
Elevation.” The first one is entitled “Regulatory.” Communities with these Floodway Data
Tables use the numbers in the “Regulatory” column for their regulatory flood elevations.

5.4.5. Example BFE determination

If the site is at or very close to a cross section, the most accurate source of a BFE is the
information in the “Without Floodway” column of the Floodway Data Table.

Site A is on the northeast corner of Ashland Street and Jefferson Drive. Cross
section C was shot on the downstream (north) side of Jefferson Drive.

The Floodway Data Table for Lake Charles is in Figure 5-7. The “Without Floodway”
elevation for cross section C is 13.6 feet NGVD. That is the regulatory base flood
elevation for the site.
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5.5. Flood Profile

Most FIS reports of floodplains with rivers, streams, bayous, or other channels include
one or more flood profiles at the back of the report. A flood profile is a graph of
computed flood elevations. How a profile is prepared is discussed in Section 6.2.

A profile can be used to determine elevations of floods of various frequencies at any
location along the studied stream. It also contains other useful information, including
location data for bridges, stream beds, stream crossings, and cross sections.

5.5.1. Profile features

Up to four flood levels are shown on the flood profile fold-out sheets at the back of the
FIS report: the 10-, 50-, 100-, and 500-year floods (i.e., the 10%, 2%, 1% [base] and
0.2% floods). Some profiles have all four, while others may only have the 100-year
flood.

Only the 100-year or base flood is used for compliance with NFIP standards. The 500-
year is often used as the protection level for critical facilities. The others are useful for
other floodplain management applications, such as bridge and culvert design and urban
stormwater management.

In addition to the flood elevation lines, FIS profile sheets contain:

e A plot of the stream bed

e Locations of the cross sections used in the FIS and shown on the Floodway Map
(a letter within a hexagon—refer to Section 6.1.3 for more information on cross
sections)

e Location of dams

e Location of bridges, roads, and other stream crossings (usually designated by a
symbol resembling the capital letter “I,” where the bottom of the letter marks the
elevation of the top of the bridge or culvert opening [an example is in Figure 6-4])

The data are plotted on a grid to facilitate their interpretation. With few exceptions, the
large grid squares are 1 inch on each side and are divided into 10 squares in both
directions to aid in making measurements.

The X-axis, or bottom legend on the profile, measures horizontal distance, up and
downstream. To be consistent with other data in the FIS report, distance is usually
measured in feet upstream of the mouth of the river or its confluence with another river.
In some profiles, the distances are measured in miles and tenths of a mile.

Figure 5-8 shows a portion of the profile for South Branch Bayou Contraband from the
Lake Charles FIS.
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Figure 5-8. The Lake Charles FIS profile for South Branch Bayou Contraband.



For the example profile in Figure 5-8, the starting point is the confluence of the
South Branch Bayou Contraband with the main stem of Bayou Contraband. Each
large square is 500 feet and each little square is 50 feet.

The left side, or Y-axis, shows elevation in feet NGVD. In flat areas, each little square
can be as small as one-half foot. The profile in each FIS may have a different scale.

For the example South Branch profile, each large square represents 5 feet and each
small square is one-half foot. Note that the Y-axis includes elevations below sea
level, a frequent occurrence in the southern portion of the State.

5.5.2. Reading a profile

Here are the steps to determine the BFE for a site using the flood profiles in the FIS
report:

1. Using the Floodway Map (or new FIRM), locate features near the site that appear
on the profile, such as a bridge or cross section.

Site B is on the north side of Contour Street.

2. Determine the site’s distance from a feature that appears on the profile.
The site is 350 feet north (downstream) from Contour Street.

3. Find the feature(s) on the flood profile for that stream.

Contour Street shows on the profile in Figure 5-8, 2,250 feet upstream from the
confluence with Bayou Contraband.

4. Check the scale used for the profile and using an engineer’s scale, measure the
distance from the feature(s) to the site.

Site B is 350 feet north of Contour Street, i.e., 350 feet downstream from the
bridge. On the profile, each square is 50 feet horizontal, so the site is seven
squares downstream (to the left) of Contour Street.

5. Find the site’s location on the appropriate flood profile line and read the elevation
on the Y-axis. Draw a straight line to the left or right edge of the graph, count
squares, or use an engineer’s scale. Remember to use a different scale when the
scale on the Y-axis is different from the scale for the X-axis.
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ELEVATION (FEET NGVD)

The enlarged profile in Figure 5-9 is from the profile in Figure 5-8. Go down-
stream (to the left) seven squares from the vertical line representing Contour
Street. From this point, go up or down on the profile until the 100-year flood line
is intersected. The 100-year line is denoted by the long dash, two short dashes,
and a long dash. This point (the intersect) is noted by a circle in Figure 5-9.

From the intersect with the 100-year flood line, move horizontally to the left until
the vertical axis is reached. The 100-year flood elevation is read from that vertical
axis. Each square on the vertical axis represents one-half foot. In this example,
the vertical (“Y”) axis is intersected between five and six squares up from 10 feet.
This point is noted by an arrow in Figure 5-9.

Since each vertical square is one-half foot, the point is between 12.5 and 13.0
feet. Since the point is about 4/5 of the way up the square, the 100-year (base)
flood elevation at the site is 12.9 feet above sea level (NGVD).

McNeese —, Contour —y,
Street Street

—
[@)]

<«— Confluence with
Bayou Contraband

ﬁ

RN
o

Figure 5-9. Using the profile to determine the 100-year (base) flood elevation.

6.

A surveyor can establish the flood elevation at the site so the owner or builder
knows how high the BFE is predicted to be.

A surveyor can either shoot 12.9 feet at the site or shoot any elevation and tell
the owner how high the base flood is in relation to the mark.
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5.5.3. Relating FIS data to maps and profiles

The data contained in the FIS report are consistent with those found on the accompany-
ing profiles and FIRM. For example, the base flood water surface elevations at each
identified cross section can be found in the floodway data table, the flood profiles, and
the FIRM.

Due to the limited detail and large scale of the base maps used for most FIRMs, the
study contractor must interpolate between contour lines when mapping the floodplain
boundaries. Discrepancies may be found when actual ground elevations are surveyed.
The maps are just the best available graphic representations of the base flood
elevations. They are not as accurate a source of flood elevation data as the FIS’
floodway data table and profile.

Here is the order of precedence for identifying the BFE at a particular location:

e The most accurate 100-year flood elevations are found in the Floodway Data
Table (for a riverine floodplain) and the Summary of Stillwater Elevations table
(for coastal and lake floodplains). These 100-year flood elevations are listed to
0.1 foot. However, the Floodway Data Table is only good for sites at a cross
section. One should not try to interpolate elevations between cross sections
using the Floodway Data Table. That is what the profile is used for.

e The most accurate source of data for sites not close to a cross section is the
profile.

e Of the three sources of BFE data in a standard FIS, the least accurate source of
elevation data for a riverine floodplain is the FIRM. One reason for this is that in
most communities, base flood elevations on the FIRM are rounded to the nearest
whole foot while a profile can be used to determine an elevation to the nearest
tenth of a foot. However, the FIRM is the only source of base flood elevations for
VE and V1-30 Zones, and usually the only source for AO and AH Zones.

In the example in the previous section, if the wavy lines on the FIRM were used to
determine the BFE for Site B, one would conclude that it is between 13 feet and 14
feet. However, using the more accurate profile showed that the BFE is really 12.9
feet.

5.5.4. When maps and data disagree

Base flood elevations take precedence if there is a dispute between the 100-year flood
elevation and the boundaries of the SFHA shown on the maps:

e If a property is shown to be in the SFHA on the map and more accurate elevation
information shows it above the BFE, the property owner may want to request a
Letter of Map Amendment (LOMA) for DHS/FEMA to formally declare the prop-
erty to be outside the SFHA. This is described in Section 10.3.
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e |If a property is shown to be out of the SFHA on the map and more accurate
elevation information shows the ground to be below the BFE, the community
should do two things:

1. If a large lower area is found to be inadvertently mapped as outside the
SFHA, the community should submit the more accurate elevation data for a
Letter of Map Revision (LOMR) (Section 10.4). It is the community’s obliga-
tion to advise DHS/FEMA when the map is found to be in error (Section
10.6.1).

2. The community should advise the property owner that he or she is suscepti-
ble to flooding. While the community may opt to not mandate that new
construction or substantial improvements be protected from the base flood,
the community has an obligation to its residents to advise them of the known
hazard. The community may also want to provide the information to avoid li-
ability later, should the property flood.

It must be noted that banks (and others who must read the FIRM to determine if flood
insurance is required) must go by SFHA boundaries shown on the map. They cannot make
on-site interpretations based on data other than the FIRM. However, they may recommend
that the property owner submit a letter of map revision or map amendment so the map can
be officially changed to reflect the more accurate data (Section 10).

Only DHS/FEMA can amend or correct the maps. Discrepancies should be brought to
DHS/FEMA'’s attention through a request for a map change. This is discussed in
Section 10.

If obvious mistakes or discrepancies between the tables, profiles, and FIRM are found,
contact LADOTD or the DHS/FEMA Regional Office.
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Note: This section reviews how base flood elevations and floodways are developed for
riverine and other non-coastal floodplains. Section 7 covers flood studies for coastal
areas.
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6.1. Hydrology and Hydraulics
6.1.1. Hydrology

Watersheds are discussed in Section 1.1. The study of a watershed’s behavior during
and after a rainstorm is called hydrology. A hydrologic analysis determines the amount
of rainfall that will stay within a watershed—absorbed by the soil, trapped in puddles,
etc.—and the rate at which the remaining amount of rainfall will reach the stream. The
rainfall that reaches the stream is called runoff and the rate at which it flows
downstream is the flood discharge.

River gages with many years of flood records are generally the best source of data to
estimate infrequent floods such as the 100-year flood. River gage records are used
where they are available, but they are expensive to install and maintain. To use the
record from a river gage, the hydrologist must make sure that conditions above the
gage have not changed too much. Upstream dams, levees, and development may
cause the record to be unusable.

Where river gage records are not available, or are unusable, other hydrologic methods
must be used. Models have been developed for various regions of the country and for
various types of watersheds. The models are developed from analysis of discharge data
from a large number of watersheds having different topographic characteristics.

The hydrologist uses these models to determine runoff amounts and discharge rates.
These will vary depending on soil type, vegetation, ground slope, land use, and the
presence of storm sewers. In general, more runoff occurs on paved and built-on urban
land and steeper slopes.

6.1.2. Discharges

Discharges are estimated by using rainfall data, historical ,

stream records, or regional equations that represent such E'Sccuhtﬂggfeesetar:r g;i%ﬂgi‘:
data. Computer models, such as the U.S. Army Corps of “cfs.” For pre)rspective, a
Engineers’ Hydrologic Engineering Center's HEC-1 or cubic foot of water is about
HEC-HMS, allow engineers to incorporate many 7.5 gallons and 1 cubic foot
watershed characteristics into hydrologic analyses. per second is about 450
Discharge rates also generally increase as the size of a gallons per minute.
watershed increases.

Upon completion of the hydrologic analysis, engineers have flood discharges for various
size rainstorms that are measured at different points along a stream, such as at the
confluence with another stream and at the mouth of a tributary stream.

Most DHS/FEMA Flood Insurance Studies (FISs) have a “Table 1 — Summary of
Discharges.” This table lists the discharges used for the study at one or more locations
for that stream.
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6.1.3. Cross sections

All detailed flood studies examine the areas through which floodwater flows. This
requires a determination of ground elevations and obstructions (such as buildings,
bridges, and other developments) for these areas. Accurate data on the shape of the
stream and changes in the floodplain are obtained from ground surveys, aerial
photographs, or topographic maps.

A cross section is a graphical depiction of the stream and the floodplain at a particular
point along the stream. It is generally taken at right angles to the flow of the stream. At
each cross section, the engineer has accurate information on the size of the channel,
the shape of the floodplain, and the changes in the elevation of the ground. A typical
surveyed cross section is shown in Figure 6-

1.

Cross sections of the floodplain are taken at W
locations along the stream that are repre-

sentative of local conditions. They are taken —
at each bridge or other major obstruction and
at other locations, depending on how much
the stream or adjacent floodplain conditions change. Generally, the more changes there
are in topography (e.g., steep river banks changing to large flat overbank area), the
more cross sections are necessary to define the floodplain accurately.

Figure 6-1. Surveyed cross section.

Cross sections are shown on Floodway Maps with a line and
a letter in a hexagon at each end (Figure 6-2). In the Lake . .
Charles Flood Insurance Rate Map (FIRM) in Figure 8-13,

cross sections A-D are shown. Cross section information is

also provided in the FIS Floodway Data Table (Section Figure 6-2. Cross section
5.4.4). symbol.

6.1.4. Roughness

Surveyors and engineers also estimate the roughness factor along the floodplain to
determine how fast floodwater will flow through the area. Roughness factors are related
to ground surface conditions and they reflect changes in floodwater velocity due to
ground friction. For example, water flows faster over mowed grass and pavement than it
does over an area covered with bushes and trees, or planted in tall crops. In developed
areas, fences substantially increase roughness values, since storm debris can clog the
openings.
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6.1.5. Hydraulics

For the purposes of floodplain analysis, hydraulics is the study of floodwaters moving
through the stream and the floodplain. Hydraulic analysis combines:

e Flood hydrology (i.e., the discharges)
e The cross section data on how much area there is to carry the flood

e Stream and floodplain characteristics: “roughness,” slope, and size of struc-
tures

Water flows faster in areas where the slope is steeper and the floodplain is “smooth”
(e.g., where there are no trees and buildings to cause turbulence). Redeveloping an
area can change the hydraulics of a flood.

Data are usually processed using a computer model, most commonly HEC-2 or HEC-
RAS, which were developed by the U.S. Army Corps of Engineers’ Hydrologic
Engineering Center.

The hydraulic study produces flood elevations, velocities, and floodplain widths at each
cross section for a range of flood flow frequencies (Figure 6-3). These elevations are
the primary source of data used by engineers to map the floodplain.

An FIS usually produces elevations for the 10-, 50-, 100-, and 500-year floods, although
many may just show the 100-year. Elevations for the other frequency floods are typically
used for other floodplain management purposes. For example, the 50-year flood data
may be used for placing bridges and culverts and the 500-year for siting critical facilities.

«<—— 100-year (base) floodplain ————|

500-year
)

ever- )
10-year flood Ievelm_year

Channel

Figure 6-3. Cross section with flood elevations.
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6.2. Flood Profiles and Maps
6.2.1. Flood profiles

The hydraulic computer program provides elevations at each cross section, but flood
elevations at locations between the cross sections must be determined as well. This is
done by plotting the elevations at the cross sections on a graph and connecting the
plotted points. Such a graph is called a flood profile (Figure 6-4).

Railroad Bridge —

e~

15

10

1 | | |

Figure 6-4. In this profile, the flood elevations for cross sec-
tions A — D are plotted on the graph.

The bottom of the graph (the horizontal axis or X-axis) shows the distance along the
stream, which is commonly called stationing. For stationing, start at the mouth of a
stream (its point of discharge into a larger body of water) and look upstream. When
profiles are plotted, the slope of the stream bed will rise as the graph is read from left to
right.

River distances are measured in either feet or stream miles. For most profiles, the
distance is measured above the mouth of the stream or above its confluence (where it
meets with another stream).

The left and right sides of the graph (the vertical axis or Y-axis) show elevation in feet
(generally in NGVD). Bridges are usually indicated with an “I” shaped symbol, which
represents the distance from the bridge’s lowest beam to the top of the roadway.

Additional information is provided on the profiles, including corporate limits and
confluences with smaller streams.

Profiles provide a picture of stream characteristics, such as steep sections of the stream
bed and where restrictive bridge openings cause floodwaters to back up.

How to read a FIS profile is covered in Section 5.5.
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6.2.2. Floodplain mapping

The next step in the mapping process is to transfer the flood elevation data from the
profile onto a map showing ground elevation data (Figure 6-5). This is called a
topographic or contour map because points with the same elevation are connected by a
contour line. The topographic or contour map is often referred to as the base map or
work map.

The most common topographic maps used are produced by the U.S. Geologic Survey
(USGS). Some communities have prepared their own topographic maps and provided
them to DHS/FEMA to improve the accuracy of their floodplain maps.

The BFEs from the cross sections and
profiles are plotted on the topographic map.
Floodplain boundary lines are drawn
connecting these plotted points using the
contour lines as a guide.

The floodplain boundaries, BFEs and flood
zones are transferred to a base map which
portrays the physical characteristics of the
community, such as streets. The augmented
base map (without any contours) is then
published as the FIRM. The completed FIRM
officially describes the 100-year floodplain
(the Special Flood Hazard Area, or the
SFHA).

Figure 6-5. Flood elevations from the

.. . profile in Figure 6-4 are transferred to
It is important to remember that floodplain  {he contour map to delineate the

map boundaries are only as accurate as the floodplain boundary.

topographic map on which they are drawn.

Since the USGS topographic quadrangle maps have so large a scale, the SFHA
boundaries cannot be precisely mapped. This is important to remember when determin-
ing if a building is in or out of the floodplain.

Correlating map features with ground features requires care, because maps do not
always represent exact conditions on the ground. Use the map to determine whether a
property is in or out of the floodplain for regulatory purposes. If the ground elevations
show a mapped floodplain to be above the base flood elevation (BFE), the property
owner should be advised to request a Letter of Map Amendment (LOMA) that will
officially amend the map to reflect the new data. This process is explained in Section
10.3.

How to read a Flood Insurance Rate Map is covered in Section 9.1.
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Banks (and others who must read the FIRM to determine if flood insurance is required) must
go by the SFHA boundaries shown on the map. They cannot make on-site interpretations
based on data other than the FIRM. However, they may recommend that the property owner
submit a request for a map revision or map amendment so the map can be officially changed
to reflect the more accurate data (Section 10).

DHS/FEMA does not map all the floodplains in a community. The agency generally
does not map streams with less than 1 square mile of drainage area in urban areas.
Some very shallow floodplains may not be mapped as Special Flood Hazard Areas, but
as B or shaded X Zones.

Therefore, the flood hazard areas shown on a FIRM are probably not all of the flood-
prone areas in the community. Consider them to be the minimum areas that must be
regulated by a community that participates in the National Flood Insurance Program
(NFIP). If the community is aware of additional flood hazard areas that meet
DHS/FEMA’s mapping thresholds, it has an obligation to inform DHS/FEMA (Section
10.6.1).

6.2.3. Mapping future conditions

Historically, flood hazard information presented on NFIP flood maps has been based on
existing conditions of the floodplain and watershed. The primary reason why it is done
this way is that future land-use development, such as urban growth, is uncertain and
difficult to predict and has not, therefore, been considered.

A number of communities experiencing urban growth expressed interest in using
hydrology based on future conditions to regulate floodplain development. DHS/FEMA
conducted an extensive evaluation to determine whether future conditions flood hazard
information could and should be placed on FIRMs and in the accompanying FIS. In
2001, DHS/FEMA issued a final rule that allows for floodplains that reflect future
conditions hydrology to be shown on the FIRM at the request of the community.

The future conditions flood hazard information is provided for informational purposes
only and it is up to the community to decide whether to use the information to regulate
floodplain development. When future conditions floodplains are included on the FIRM,
both the existing conditions floodplain and the future conditions floodplain are shown.
The existing conditions data are used to establish flood insurance rates and to
determine if flood insurance is required. This procedure allows DHS/FEMA to maintain
national standards while also providing additional information for the community to use.
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6.3. Mapping Floodways

The final step in preparing most riverine flood studies is to produce the floodway
analysis, which identifies where encroachment by development can and cannot be
allowed.

6.3.1. The floodway

The floodway is the stream channel and that portion of the adjacent floodplain that must
remain open to permit passage of the 100-year flood. Floodwaters generally are
deepest and swiftest in the floodway and anything in this area is in the greatest danger
during a flood.

The remainder of the floodplain is called the fringe, an area in which water may be
shallower and slower. NFIP minimum standards state that other areas outside the
boundaries of the floodway can be developed. Consequently, most communities permit
development in the fringe if the development is elevated or otherwise protected to the
BFE (or any higher state or local standards).

6.3.2. Floodway analysis

A floodway analysis establishes the boundaries of the floodway or “encroachment limits”
using these floodplain management concepts:

e Properties on both sides of a river or stream should be treated equitably. The
degree of obstruction permitted now for one side of the river should be permit-
ted in the future on the other side.

e If all areas up to the floodway encroachment limits were filled, the increase in
the BFE will not exceed 1 foot.

e The floodway is analyzed using “equal conveyance” on both sides of the
channel. To treat properties differently can only be done at the request of the
community.

A floodway analysis is done with a computer program that can make the necessary
calculations of the effects of further development. Beginning at both edges of the
floodplain, the computer model starts “filling” the floodplain. This proportionally
“squeezes” the floodwater toward the channel and causes the flood level to rise. At the
point where this process reaches a 1-foot rise, the floodway boundaries are drawn. This
process is shown in Figure 6-6.

Riverine Flood Studies 6-9 September 2008



100-Year (Base) Floodplain

A
A4

The analysis starts with current conditions at each cross section.

l« 100-Year (Base) Floodplain »|

[The computer model simulates what happens when the edge of the floodplain is filled or otherwise obstructed.
The base flood elevation will increase because there is less room for floodwaters.

< 100-Year (Base) Floodplain »

The simulated obstructions are moved closer to the channel.
The model notes when the flood elevation increases by 1 foot.

l¢ 100-Year (Base) Floodplain >

Fringe Floodway Fringe

The point where obstructions on the edge of the floodplain cause a 1 foot increase determines the location
of the floodway boundary. The area where fill is allowed is called the floodway fringe.

Figure 6-6. Computer floodway analysis.
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The floodway boundaries at each cross section are transferred to the topographic or
contour map (Figure 6-7). The plotted points are connected to show the floodway and
fringe on the floodplain map.

Not every cross section will show exactly a 1-foot rise. Topographic conditions and the
need to “smooth out” the floodway line will result in some cross sections with
surcharges of less than 1 foot (see the discussion of the Floodway Data Table in
Section 5.4.4).

How to read a Floodway Map is covered in Section 9.1.4.

100-Year Floodplain
< >

Fringe Floodway Fringe

Figure 6-7. Floodplain cross section and floodway map.
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6.4. Other Flood Studies
6.4.1. Shallow flooding studies

For the NFIP, shallow flooding is defined as flooding with an average depth of 1 foot to
3 feet in areas where a clearly defined channel does not exist. Shallow flooding can
exist in any of the following situations:

e Ponding: In flat areas, water collects or “ponds” in depressions

e Sheet flow: In steeper areas where there are no defined channels or on flat
plains, water will spread out over the land surface

e Urban drainage: Local drainage problems can be caused where runoff
collects in yards or swales or when storm sewers back up

For the purposes of the NFIP, shallow flooding is distinguishable from riverine flooding
because it occurs in areas where there is no channel or identifiable flow path. Shallow
flooding is mapped based on historic flood experiences and a study of the topography.
In some areas, the techniques used for riverine studies are used. The result will either
be a BFE (i.e., in NGVD) or a 100-year flood depth (i.e., in feet above the ground). A
shallow flooding study usually produces data for the base flood, but not for other floods.

These areas are usually designated on a FIRM as an “AO” or “AH” Zone (Figure 8-16).
Note that DHS/FEMA generally does not map shallow flooding areas less than 1-foot
deep. Therefore, a FIRM probably does not show all floodprone areas in a community.

6.4.2. Approximate studies

Detailed studies are expensive—a riverine study typically costs $5,000 to $10,000 per
mile of stream to be mapped—so it is not cost effective to perform a detailed study in
watersheds, such as in rural areas, where there is little or no development and none is
anticipated.

Many NFIP maps show floodplains that were mapped using approximate study
methods. Using flood data and floodplain information from a variety of sources—
including soils mapping, actual high water profiles, aerial photographs of previous
floods, topographic maps—the approximate outline of the 100-year floodplain for
specific stream reaches is overlaid on available community maps, usually USGS
topographic quadrangle maps.

An approximate study shows the estimated boundary of the SFHA. It does not establish
a BFE. The boundaries are drawn on the best available topographic map using
knowledge of past floods and the judgment of experienced engineers. Many flooding
sources have been studied by other federal, state, or local agencies. Such studies that
do not meet the NFIP standards for an FIS often contain valuable flood hazard
information that may be incorporated into NFIP maps as approximate studies.
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6.5. Mapping Levees
6.5.1. FEMA'’s levee policies

A levee is a man-made structure, usually an earthen embankment, designed and
constructed in accordance with sound engineering practices to contain, control or divert
the flow of water so as to provide protection from temporary flooding.

FEMA is responsible for identifying flood risks in areas behind levees through flood
analysis and flood hazard mapping projects, including updating the Nation's flood
hazard maps. In addition, FEMA has criteria for recognizing levees as providing
protection against the one-percent annual-chance flood. However, FEMA does not
actually examine or analyze structures to determine their performance in a given flood
event. The levee owner must provide documentation to show that a levee meets current
design, operations, and maintenance criteria. If the levee cannot be shown to meet
FEMA criteria, the levee will not be mapped as providing adequate protection on the
Flood Insurance Rate Map (FIRM) currently in effect. Because the risks associated with
levees are real, FEMA strongly encourages flood insurance protection and adherence to
evacuation procedures in all areas behind levees.

A levee is certified if evidence - typically a statement by a licensed professional
engineer or federal agency responsible for levee design - has been presented showing
that the structure meets current design, construction, maintenance, and operation
standards to provide protection from the one-percent annual-chance flood. The levee
owner is responsible for ensuring that the levee is being maintained and operated
properly and for providing evidence of certification. If it can be shown that a levee
provides the appropriate level of protection, then FEMA will "accredit,” or recognize, the
levee as providing adequate protection on flood hazard maps and the area behind it will
be shown as a moderate risk zone (shaded X zone on flood hazard maps). FEMA
accredits levees that meet the criteria and maps areas behind them as having a certain
risk level, but does not perform the actual certifications.

Once a levee is accredited, DHS/FEMA will remove the property behind the levee or
floodwall from the SFHA and show it as a B or shaded X Zone, as shown in Figure 6-8.

DHS/FEMA'’s review of a levee or floodwall system is for the sole purpose of
establishing appropriate flood zone determinations for NFIP maps and does not
constitute a determination or warranty by DHS/FEMA as to how a structure or system
will perform in a flood event. Because of the potentially devastating effects to life and
property if a levee or floodwall should fail or be overtopped, DHS/FEMA takes special
care when considering the impacts of such structures on flood hazards.
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. ZONEA10 (EL9)

THIS AREA PROTECTED FROM THE 100-

7 YEAR FLOOD BY LEVEE, DIKE OR OTH-

i i{ ER STRUCTURE SUBJECT TO FAILURE .

i .OR OVERTOPPING DURING LARGER_
FLOODS. : -

Figure 6-8. Flood Insurance Rate Map showing an area protected by a 100-year flood levee.

DHS/FEMA recognizes only a levee system or floodwall system that is certified to meet,
and will continue to meet, minimum design standards that provide protection from the
base flood. Specifically, the criteria established in 44 CFR 865.10 must be satisfied
before a levee may be credited. The criteria include:

e Design criteria, which address minimum freeboard above flood height,
closure devices for any openings, embankment protection, embankment and
foundation stability, settlement, and interior drainage. All data submitted to
demonstrate compliance with these structural requirements must be certified
by a registered professional engineer. In lieu of submitting these data, a fed-
eral agency with responsibility for levee design may certify that the levee
and/or levee system provides adequate protection against the base flood.

e Operations plan and criteria, which address operation of closures and
interior drainage systems during a flood event. Operations for a levee system
must be under the jurisdiction of a federal or state agency, an agency created
by federal or state law, or an agency established by a community participating
in the NFIP.

e Maintenance plans and criteria require an officially adopted maintenance
plan. At a minimum, the plan must specify the maintenance activities to be
performed, the frequency of their performance, and the person responsible for
their performance. All maintenance activities must be performed under the
jurisdiction of a federal or state agency, an agency created by a federal or
state law, or an agency of a community participating in the NFIP.

6.5.2. Provisionally accredited levees (PALS)

FEMA has issued two Procedure Memorandums to clarify the evaluation and mapping
requirements for areas protected by levees. PM 34-Interim “Guidance for Studies
Including Levees,” issued on August 22, 2005, helps clarify the responsibility of
community officials seeking recognition of a levee during a study/mapping project. PM
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43 “Guideline for Identifying Provisionally Accredited Levees (PALs),” revised on March
16, 2007, explains how to determine if previously accredited levee (a levee that has
been shown on a published FIRM) is or is not qualified to be a PAL. The PAL
designation allows communities or levee owners additional time to provide the data and
documentation to get the levee reaccredited. These Procedure Memoranda and other
information is available at http://www.fema.gov/plan/prevent/fhm/lv_intro.shtm.

FIRMs with Provisionally Accredited Levees (PALs) show the areas behind those levees
as a gray shaded area. See figures Figures 6-9 and 6-10.

Figure 6-10. DFIRM showing a levee that is not accredited.
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7.1. Coastal Flood Studies
7.1.1. Hydrology

Most coastal floods result from storm surge and wave action caused by coastal storms.
The storms bring very strong winds that push water up against the shore. Air pressure
changes add to this change in water level, which is called a storm surge. The result is
that the ocean is higher in some areas than in others. This holds true for other large
bodies of water, such as the Gulf of Mexico and Lake Pontchartrain.

A computer simulation of a coastal storm is developed based on data from past storms
and past flood heights. The computer model uses data on wind speeds, wind direction,
and air pressure from historical hurricanes. The results are correlated with the
probability of high or low tide during the storm.

The coastal hydrology computer program produces stillwater elevation (i.e., the
elevation of various coastal floods, not counting waves). The computer model is
checked or “calibrated” by reproducing the historical stillwater elevations. The program
calculates the base flood stillwater elevation from the historical data.

7.1.2. Waves

In addition to storm surge, wave action is an important part of coastal storms. The high
winds cause waves that increase the water surface elevations and cause a
phenomenon called wave set-up. Wave set-up is a "pile-up" of the waves, which further
increases the water surface elevation. The coastal flood study determines the height of
the wave crest elevation above the stillwater elevation.

When the waves hit the shoreline, the water moves with such force that it keeps moving
inland. This is called wave runup (i.e., when areas on land above the stillwater elevation
are flooded). Wave runup elevations are typically one to two times the height of the
wave.

7.1.3. Hydraulic analysis

As with riverine studies, a coastal hydraulic analysis also determines where moving
water goes. Instead of surveying a channel cross section, the coastal engineer’s profile
data is called a “transect.”

A transect shows the elevation of the ground, both onshore and offshore. The computer
program uses the ground elevation data to determine what happens to the stillwater and
wave crest (wave runup) elevations. A typical transect schematic is shown in Figure 7-1.
Underwater topography, called “bathymetry,” and the shape and location of coastal
islands, headlands, estuaries, and harbors, are also considered in the modeling.
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Figure 7-1. A typical transect schematic.

7.1.4. Wave heights and wave crest elevations

DHS/FEMA uses wave height as the primary criteria for distinguishing between the
base flood elevation (BFE) for coastal V Zones and the BFE for coastal A Zones and X
Zones. Simply stated, the wave height is the vertical distance between the crest and
trough of a wave as it moves inland.

The maximum height of a breaking wave above the stillwater elevation is equal to 0.55
of the depth of the water at a location. The depth of the water is the stillwater elevation
minus the ground elevation. One cautionary note: the ground elevation is not the
existing ground elevation present today. It is the ground elevation after the erosion that
results from a 100-year storm or the 1% annual chance event.

Example:

e The stillwater elevation is 10 feet National Geodetic Vertical Datum (NGVD)
e The post-storm ground elevation is 4 feet NGVD

e The depth of the water is the difference between the stillwater and the ground
elevations (10 — 4 = 6 feet)

e By multiplying the depth by 0.55 (6 feet X 0.55), the maximum height of a
breaking wave above the stillwater elevation, 3.3 feet, is obtained

e The wave crest elevation is therefore 3.3 feet + 10 feet = 13.3 feet
7.1.5. Wave runup
The rush of water up the surface of the natural beach, including dunes and bluffs, or the

surface of a man-made structure, such as a revetment or vertical wall, can result in
flood elevations that are higher than the crests of wind-driven waves.
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Figure 7-2 Wave runup determines the BFE if it is higher than the wave crest elevation

For a coastal flood hazard area where this situation occurs, the BFE shown on the
Flood Insurance Rate Map (FIRM) is equal to the highest elevation that the water
reaches (Figure 7-2).

The coastal methodology adopted by DHS/FEMA also includes computation of wave
runup elevations. For details on DHS/FEMA's coastal methodology, refer to
DHS/FEMA's Coastal Flood Hazard Technical Resources website:

www.fema.gov/fhm/en_cfhtr.shtm.
7.1.6. Coastal high hazard area

Waves have a great deal of energy and force. They are much more destructive than
standing or slow-moving water and that power increases exponentially with their height.
For the purposes of the National Flood Insurance Program (NFIP), the flood study
identifies the “coastal high hazard area” as that part of the coastal floodplain where the
wave heights during the base flood will be 3 feet or more.

These areas are designated as “V Zones,” in which the “V” stands for “velocity wave
action.” Due to the increased degree of risk, V Zones are subject to more stringent
regulatory requirements and a different flood insurance rate structure.
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The 3-feet wave height threshold was selected because it was found to be the smallest
wave with enough power to break a wall panel away from a floor to which it has been
nailed. Coastal flood areas with wave heights of less than 3 feet are mapped as AE or
A1-A30 Zones with the BFE indicated in parentheses.

7.1.7. DHS/FEMA models

In addition to storm surge models (or other means of determining stillwater elevations),
DHS/FEMA currently uses three distinct flood hazard components in its Flood Insurance
Studies (FISs): an erosion assessment, a wave runup analysis model, and a wave
height analysis model (WHAFIS). The erosion assessment used by DHS/FEMA
accounts for storm-induced erosion and does not take long-term erosion into account.

Figure 7-3  shows  which
techniques DHS/FEMA applies to MBS FERERE) U9 D AT I ‘
different shoreline types. Type of Shoreline Erosion Runup | WHAFIS
DHS/FEMA's application of the Rocky bluffs A A
;icmhmgl:iiz dfct))”ec;\(;vv?/: the procedure Sandy bluffs, little beach A A A
Sandy beach, small dunes A A
1. Draw analysis transect(s) Sandy beach, large dunes A A A
perpendicular  to  the Open wetlands A
shoreline at the site or Protected by rigid structure A A
region of interest (see
Section 7.4.3). Figure 7-3. DHS/FEMA coastal study models.

Determine type of shoreline (e.g., rocky bluff, sandy beach, rigid structure —
Figure 7-3) at each transect.

Determine profile bathymetry (ground elevations below the waterline) and
topography (ground elevations above the waterline) along each transect.

Determine the flood stillwater elevation and incident wave conditions during the
base flood event.

If a shore protection structure is present on a transect, determine whether it has
the structural capacity to survive the 100-year flood event and whether the top of
the structure is higher than the flood level. If not, neglect the structure in further
analyses. If so, apply the runup and WHAFIS models.

If no shore protection structure exists on the transect, or if the structure fails the
tests described in step 5, determine whether the shoreline type is erodible. If it is
not erodible, apply the runup and WHAFIS models. If erodible, apply the erosion
assessment procedure and then apply the runup and WHAFIS models on the
eroded profile.
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7. Determine base flood elevations along the transect(s) using the higher of the
flood elevations calculated by the runup and WHAFIS models. Merge the results
between transects to define flood zones over the area of interest. The Coastal
Hazard Analysis Modeling Program, version 1.1 (CHAMP) model that
DHS/FEMA recently developed incorporates the WHAFIS model, erosion as-
sessment, and the wave runup model in a more user-friendly platform.
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7.2. Coastal Floodplain Map

Section 7.1 reviews how stillwater elevation and wave height data are developed at the
transects. The next job is to transfer the elevation data to the best available topographic
map. Flood elevations between transects are interpolated, taking into consideration
local topography.

7.2.1. FIRMs
An example of a coastal floodplain map is shown in Figure 7-4. The applicable BFE is

shown on the map in parentheses below the zone designation. Two coastal flood zones
are shown: V Zones and A Zones.

The V Zone (also known as the »

. : =
velocity zone or the coastal high Oo%
hazard area) is more hazardous hw =

because structures located there H

ZONE A10
(EL 11)

are exposed to the most severe
flood and wind forces, including
wave action, high-velocity flow,
and erosion. Zones V1-V30 were
used on FIRMSs until 1986. FIRMs
published since then show VE
Zones.

SEAGULL ST.
SHEARWATER ST.
HERON ST.
SANDPIPER ST.
CRANE ST.

ZONE V13
(EL 15)

ﬁ

ZONE V13
Insurance is the most expensive =
in V Zones because of the
severity of the hazard. However,  fgigyre 7-4. Coastal floodplain on a FIRM.
V Zones are often not very wide
and most coastal buildings are

usually located inland of this area.

Zones A1-A30 were used on FIRMs until 1986. FIRMs published since then show AE
Zones. DHS/FEMA does not currently map or regulate coastal A Zones any differently
than inland A Zones; however, post-disaster damage inspections consistently show the
need for such a distinction. Flood hazards in coastal A Zones, like those in V Zones,
can include the effects of waves, velocity flow, and erosion (although the magnitude of
these effects will be less in coastal A Zones than in V Zones).

7.2.2. Erosion considerations

Current DHS/FEMA coastal flood study procedures account for the potential loss of
protective dunes during the 100-year flood. However, this factor was not considered in
the preparation of many older coastal FIRMs, which delineated V Zones without
consideration for storm-induced erosion. V Zone boundaries were often drawn at the
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crest of the dune solely based on the elevation of the ground and without regard for the
erosion that would occur during a storm.

Flood zones shown on FIRMs do not necessarily reflect current flood hazards
accurately. For example, flood hazard restudies completed after hurricane Opal (Florida
Panhandle, 1995) and Fran (Topsail Island, North Carolina, 1996) resulted in FIRMs
that are dramatically different from the FIRMs in effect prior to the storms.

Figure 7-5 compares pre-and post-storm FIRMs for Surf City, North Carolina. The map
changes are attributable to two factors: (1) pre-storm FIRMs did not show the effects of
erosion that had occurred since the FIRMs were published and did not meet technical
standards currently in place and (2) Hurricane Fran caused significant changes to the
topography of the barrier island. Not all coastal FIRMs would be expected to undergo
such drastic revisions after a flood restudy; however, many FIRMs may need to be
updated.

Post-Hurricane FIRM

Pre-Hurricane FIRM

m =
| ‘\‘ X\
i /

/| zone A S
/ (EL &

Figure 7-5. Portions of pre- and post-hurricane FIRMs for Surf City, North Carolina.
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7.3. Coastal Barriers
7.3.1. Coastal Barrier Resources Act

The Coastal Barrier Resources Act (CBRA) of 1982 (16 U.S.C. 3501 — 3510) was
enacted to protect vulnerable coastal barriers (Figure 7-6) from development; minimize
loss of life; reduce expenditures of federal revenues; and protect fish, wildlife, and other
natural resources. This law established the Coastal Barrier Resources System (CBRS),
which is managed by the U.S. Department of the Interior’s Fish and Wildlife Service.

Figure 7-6. East Island, of the Isle Dernier barrier island group.

Photo by Dr. Shea Pennland in Water Marks, February 2003 (New Orleans District, U.S. Army Corps of Engineers).

The law restricts federal expenditures and financial assistance that encourages
development of coastal barriers. The CBRA does not prohibit privately financed
development; however, it does prohibit most new federal financial assistance, including
federally offered flood insurance, in areas within the CBRS (also referred to as CBRA
areas).

Flood insurance may not be sold for buildings in the CBRS that were constructed or
substantially improved after October 1, 1983. The financial risk of building in these
areas is transferred from federal taxpayers directly to those who choose to live in or
invest in these areas.

Banks can only make conventional loans in the CBRS, but are hesitant to do so
because the property that secures their money is not insured. They are also wary
because conventional loans are often sold to the secondary loan market and that
transfer will require flood insurance. Although some private flood insurance may be
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available, it is generally far more expensive than NFIP coverage. While lenders cannot
require NFIP flood insurance on newer buildings in CBRS or “otherwise protected
areas” since none is available, they are required to notify borrowers of the flood hazard
and the lack of disaster assistance.

7.3.2. Coastal Barrier Improvement Act

The Coastal Barrier Improvement Act (CBIA), passed in 1991, tripled the size of the
CBRS to more than 1.1 million acres. The CBIA also designated “otherwise protected
areas” that include lands under some form of public ownership.

The CBIA prohibits the issuance of flood insurance on buildings constructed or
substantially improved after November 16, 1991, for the areas added to the CBRS,
including these “otherwise protected areas.” An exception is made to allow insurance for
buildings located in “otherwise protected areas” that are used in a manner consistent
with the purpose for which the area is protected. Examples include research buildings
and buildings that support the operation of a wildlife refuge.

7.3.3. Coastal barrier maps

The official CBRS boundaries are shown on a series of maps produced by the
Department of the Interior. However, DHS/FEMA has transferred CBRS boundaries to
FIRMs so that insurance agents and underwriters can determine eligibility for flood
insurance coverage. In situations where the FIRM does not allow for a definitive
determination, a determination can be requested from the U.S. Fish and Wildlife
Service, based on its maps.

FIRMs show areas designated as within the Coastal Barrier Resources System or
“otherwise protected areas.” Figure 7-7 provides an example of these designations.
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FLOOD INSURANCE NOT AVAILABLE
FOR STRUCTURES - NEWLY BUILT OR
SUBSTANTIALLY IMPROVED ON AND
AFTER NOVEMBER 16, 1991 - NOT
USED IN A MANNER CONSISTENT WITH
THE PURPOSE OF THE OTHERWISE PRO-
TECTED AREAS.

LEGEND

UNDEVELOPED COASTAL BARRIERST

Y Ban] IR

Identified Identified Otherwise:
1983 1990 Protected Areas

tCoastal barrier areas are normally located within or adjacent to special flood
hazard areas.

Figure 7-7. How Coastal Barrier Resource System areas are shown on a FIRM.
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7.4. Using Coastal Maps and Data
7.4.1. Using the FIRM

Figure 7-8 shows a portion of a FIRM with a coastal floodplain. The FIRM shows that
the BFE decreases with increasing distance from the shoreline.

To determine the flood zone for a site, scale on the FIRM from one or more identifiable
features (streets, roads, etc.) to the zone boundary. Measure the scaled distances from
these features on the ground to establish the boundary location. If any part of the
proposed building construction is located in a V Zone, the entire building must meet the
V Zone requirements.

Figure 7-8. Excerpt from the coastal FIRM for Grand Isle.
7.4.2. Coastal flood elevations

Older coastal flood insurance studies used coastal profiles to show base flood
elevations instead of transects. For the recent studies that contain transects, base flood
elevations for coastal areas are obtained directly from the FIRM. The number in
parentheses after or below the zone designation is the BFE.
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In the example in Figure 7-8, sites along the south shore (to the left of Oleander Drive)
are in the VE Zone. The BFE for these sites is 13 feet above sea level.

7.4.3. Transect data

As explained in Section 7.1.3, instead
of wusing surveyed channel cross
sections, coastal studies use survey
data called transects. The coastal FIS

‘9;\) L (%) i\
Rl iy - £ )
,{xuuﬁws CENTRAL & [

S —GULF RAILROAD

text includes a map of transect [ @ votitows et %
locations and a table with stillwater 77 Town of Mandevile
{ / areanorincupeo - City of |

and base flood elevations along each

transect. As an example, Figure 7-9 ylown ot
shows where profiles were modeled 515 el uneo
for the St. Tammany Parish Flood 5
Insurance Study and FIRM. %é‘ 1&g
Transect data for each transect are T
shown in the FIS in a “Summary of —
Stillwater  Elevations” table. The
example from the FIS for St.
Tammany Parish is in Figure 7-10.
This table shows the storm-surge Figure 7-9. Transect location map from St.
stillwater elevations for the 10-, 50-, ~Tammany Parish’s FIS.

100-, and 500-year flood events for

each transect.

TABLE 5 — TRANSECT DATA
Base Flood
Stillwater Elevation Elevation
Flooding Source 10-Year 50-Year 100-Year 500-Year FHFs Zone (Feet NGVD)1
GULF OF MEXICO/
LAKE PONTCHARTAIN
Transects 1-2 6.9 10.6 11.6 13.2 075 V15 14-17
* * 11.4 * 050 Al0 11-13
Transect 3 6.9 10.6 11.6 13.2 075 V15 14~18
* * 11.4 * 050 Al0 11-13
5.9 * 10.6 * 050 Al0 11-12
* * 10.4 * 050 Al0 10
Transect 4 6.9 10.6 11.6 13.2 075 V15 14~18
5.9 * 10.6 * 050 Al0 11~13
* * 10.4 * 050 Alo 10
Transects 5-7 6.9 10-6 11.6 13.2 075 V15 14-18
* * il.4 * 050 AlOD 11-13
4.9 * 9.4 * 050 A7 9-11
Transect 8 6.9 10.6 11.6 13.2 075 V15 14-18
* * 11.4 * 050 Al0 11-13

Figure 7-10. Excerpt from the St. Tammany Parish FIS summary of stillwater elevations.
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8.1. What's on a FIRM

8.1.1. FIRMs and Floodway Maps

When FEMA began publishing floodplain maps in the 1970s, two separate maps were

prepared for each community:

e The Flood Insurance Rate Map (FIRM), which is published in an old format in
studies prepared before 1985 and a new format for some studies prepared

after 1985.

e The Flood Boundary and Floodway Map (the FBFM or Floodway Map), which
was included in studies prepared before 1985. Since 1985, DHS/FEMA has
generally not published separate floodway maps for new studies.

Originally, FIRMs were designed primarily for use
by insurance agents and lenders. The Floodway
Maps were directed toward the floodplain
management aspects of the National Flood
Insurance Program (NFIP) and intended for use by
local administrators and floodplain managers.

Today, all floodway and floodplain boundary
information is presented on the FIRM. The
examples used in this reference use the new
formatting.

DHS/FEMA floodplain maps are either flat or Z-
fold. Flat maps are on 11- by -17-inch “ledger” size

Additional copies of a community’s
Flood Insurance Study (FIS) report,
FIRM, and Floodway Map can be
ordered by calling DHS/FEMA’s Map
Service Center (MSC) 1-800-358-
9616.

Maps are provided at no charge to
local government officials. The FIS
report and Floodway Map must be
specifically requested, or only the
FIRM will be sent. Be prepared to
give your Community Identification
Number.

paper. Z-fold maps are on larger pages and are named for the way they are folded.

All flood maps are prepared with general features or elements that include:

e Anindex

e Community name and NFIP identification number

o Atitle box

e Alegend (or key to map)

e Panel or map number information

e An arrow pointing north on the map

e A scale to relate distance on the ground
to distance on the map

e FEffective date or revision date informa-
tion

Note: as explained in Section 5.2.2,
some communities have been
“specially converted” to the NFIP’s
Regular Phase. Their Flood Hazard
Boundary Maps were converted to
Flood Insurance Rate Maps by letter.
These maps should be considered
FIRMs with approximate A Zones and
used as described in Section 9.3.

Flood Insurance Rate Maps 8-3

September 2008



8.1.2. Map Index

Smaller communities with relatively compact floodplains can have everything shown on
one panel. The phrase “Only Panel Printed” on the title box of the FIRM (or earlier

Floodway Map) shows that everything is included on the one panel.

Many communities, especially parishes, are geographically too large to fit on one map
or panel at a usable scale. Therefore, maps for these communities are divided into two
or more panels with unique panel numbers. Whenever a community requires more than
one panel, a Map Index for both the FIRMs and Floodway Maps is prepared.

The Map Index shows the community’s boundaries, highlighting prominent features
such as major highways, railroads, and streams. The Map Index shows how the
community is displayed on the panels. Panels with no identified flood hazard areas (or
no floodways on a Floodway Map) are not printed, as indicated by an asterisk “*.”

Figures 8-1 and 8-2 are from the Map Index for Lake Charles. With the older system of
separate FIRMs and Floodway Maps, there is an index for each. In cases where
floodways were not mapped for a particular area, the Floodway Map panel may not be
printed. It is not uncommon for a given community to have more FIRM panels printed

than Flbodway Maps.

The number of panels that were printed dm :r,]T],m o s
. . ” . il INSURANCE PROGRAM |
appears in the title box (“Panels Printed: 10, ;—-=f-|r——-——————-—_—_-_____________.'
15, 20, 25, 30...”). Sometimes the entire panel ; ,'
is in one flood zone and is not printed. The ' I‘l' !-L'UEDM |'
flood zone for that panel is noted directly on | 770 INSURANCE RATE Map |
the Map Index. j| am o |
| LAKE CHARLES, '

| LOUISIANA '

|I CALCASIEU PARISH .

8.1.3. Community NFIP number

II |
DHS/FEMA gives every community that MAP INDEX |

participates in the NFIP a six-digit |pA~ELm.m |
identification number. In Louisiana, all |'|| |'
community numbers start with “22” because || .'

| |

Louisiana is the 22" state alphabetically. | |

|

||I gU?HMUNlT'f'PANEL NUMBERS |I
If

| 20040 0001-0010 |

|
MAP REVISED: |
JULY 3, 1997 |

Fiaure 8-1. Lake Charles’ FIRM Index.

Flood Insurance Rate Maps September 2008



- J3LNIHd LON V3IHV SIHL

= — — = TOCeTIO0 ) hiAEG Youeig 1583

;\\ :m: “

X INOZ NI v3uyY

|
|

&) wﬁﬂ

i 19
5

5000 O¥0022 13NV NO ¥ LISN| SY
NMOHS SIALINAWWOD 3HL 40 VIHY SIHL

T

aamey |
:_Qﬁ_._n_lh_
\

S o
\. AoREg
NOINA

HIBWNN 1INV ALINAWWNOD

IV

i

471700 L 3
HHONOAVY I__ T \
= \z[.. \n\ Ay

HEITONT

Figure 8-2. Lake Charles’ FIRM Index Map.

September 2008

8-5

Flood Insurance Rate Maps



8.1.4. Title box

When the FIRM Map Index or panels are opened, the title box can be found in the lower
right corner. Figure 8-3 shows the type of information found in the title box for the Map
Index and each map panel.

S —— ey %
—————y

o —
| CE PROGRAM |
-‘/. {| WATIONAL FLODD INSURAN AR

1 WATI i \
. ————————— —l _.' 5 OWAL FLODD INSURANCE PROGRAM |

i_ I.. Ill—— l e -
(kg | |
| FIRM i
| | | ._ |
"| FLOOD INSURANCE RATE MAP | { (il FFL f}EM _
' | | { [l lf] F-00D INSURANCE RATE map
Community name |y oF ' il
\ﬂ_ LAKE CHARLES, || b (il S ¢
Tl LoutSIANA f | CITY OF
Panel number (on the Map Index, all of Il CALCASIEU PARISH || liflil LAKE CHARLES,

| | .' | LOUISIANA

\_l':" MAP INDEX |

| pANELS PRINTED: 5, 10 |

the panel numbers are listed)

."' CALCASIEU PARigy |

Six-digit community identification number I |
— 220040 followed by the panel number I '
(“0010") i

| COMMUNITY-PANEL nuusi_ns I |
™~ 550040 0001-0010 | ; COMMUNITY-PANEL Nompey |

MAP REVISED:
JULY 3,1997 II

Map panel suffix — a letter,
e.g., “Bl! Or “C”

REVISED: |

JULY 3, 1997

Map effective or map revision date

Figure 8-3. Title boxes to Lake Charles’ FIRM Index and Panel 10.
8.1.5. Map revision date

The date in the title box shows the map’s most recent revision. As changes within a
community occur, and which result in a change in flood elevations or floodplain

delineation, DHS/FEMA generally only republishes the Map Index and changed map
panels.

Any revised panels are given a new map effective date and a new suffix letter. Some
FIRMs have map panels with different effective dates.

The Map Index shows the current effective map date for all of the FIRM panels, or that
of the most recently revised panel. A new panel suffix accompanies each revision.
Check the “Community Status Book” on DHS/FEMA's website if you are not sure of the
current version of a NFIP map.
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8.1.6. Map scales and north direction

Different map scales are used on FIRMs and
Floodway Maps, depending on the size of the
mapped area for a community and the base map
that is used. The map scale for the Lake Charles
FIRM is 1 inch equals 1,000 feet (Figure 8-4). Be
aware that different scales may be used for a
single community with more than one map panel.

APPROXIMATE SCALE IN FEET

1000 0
(= —— ——— |

1000
)

Figure 8-4. Map scale and north arrow.

An arrow pointing north is shown on all maps, including the Map Index. For FIRMs and
Floodway Maps, the north direction arrow is located near the map scale. Generally,
maps have north at the top of the map. However, sometimes the north direction on the
map is “turned” to the left to maximize the mapped area that can be shown on a panel
and to minimize the number of panels. Be sure to check the north arrow on any map

used.

8.1.7. Elevation reference marks

E%E? s:f e
3 >

Elevation reference marks are shown on FIRMs and ,L: *

Floodway Maps. Locations are identified with a small x

“x” and the designation “ERM” or “RM” followed by a i

Descriptions of the marks,

number.

RM2N@
including their Jf m// Mj/i

or in the Flood Insurance Study (FIS) text.

elevations, appear on the FIRM panel, the FIRM Index, |_ | %\7

Each FIRM that has base flood elevations or a
more elevation

Floodway Map provides one or
reference marks (ERMs). They are
listed in the FIS text or on the FIRM.
Figures 8-5 and 8-6 show how they
are listed on a FIRM.

ERMs and RMs are important sites.
They provide a ground elevation
reference for surveyors to start from
when they shoot the elevation of a
building.

More information on reference marks
can be found in Section 5.3.5.
Please refer to Section 5.3.5 to see
why a surveyor may not be able to
use reference marks from the FIRM
to obtain accurate elevations.

b ﬁ J ONE 7/'\
// oo 5’!/ X.
Figure 8-5. Lake
Reference Mark No. 2.

Charles’

MARK
RM 1

ELEVATION REFERENCE MARKS

REFERENCE ELEVATION
[FT. NGVD)

DESCRIPTION OF LOCATION

6.0 USC&GS disk set in 5-inch cast iron pipe
approximately 63 feet northwest of
northwest corner of Ramada Inn Motel;
located approximately 1 foot northwest of
witness post and approximately 0.95 mile
west_along Southern Pacific Railroad from
station in Lake Charles.

19.1 USC&GS disk, set in morth brick wall of
courthouse at southwest corner of
intersection of Kirby and Ryan Streets;
located approximately 147 feet west of
west curb of Ryan Street and
approximately 79.5 feet south of south
curb of Kirby Street.

Figure 8-6. Legend for Elevation Reference Marks 1 and 2

on the Lake Charles FIRM.
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8.1.8. Flood zones

Flood Insurance Rate Maps show different floodplains with different zone designations.
These are primarily for insurance rating purposes, but the zone differentiation can be
very helpful for other floodplain management purposes. The more common zones are
listed in Figure 8-7.

The 100-year or base floodplain. There are six types of A Zones:

A The base flood mapped by approximate methods, i.e., base flood
elevations are not provided. This is often called an unnumbered A Zone or
an approximate A Zone.

A1-A30 These are known as numbered A Zones (e.g., A7 or Al4). This is the
base floodplain where the FIRM shows a base flood elevation (old format).

AE The base floodplain where base flood elevations are provided. AE Zone
delineations are now used on new format FIRMs instead of A1-A30 Zones.

Zone A AO The 100-year floodplain with sheet flow, or shallow flooding; 100-year flood
depths (feet above ground) are provided.

AH Shallow flooding base floodplain, such as ponding; base flood elevations
are provided.

AR The 100-year floodplain that results from the decertification of a previously
accredited flood protection system that is in the process of being restored
to provide a 100-year or greater level of flood protection.

A99 An area of special flood hazard where enough progress has been made on
a protective system, such as dikes, dams, and levees, to consider it
complete for insurance purposes.

The base floodplain subject to coastal high-hazard flooding. There are three
Zone V types of V Zones: V, V1-30, and VE that correspond to similar A Zone
designations.

Area of moderate flood hazard, usually the area between the limits of the 100-

Zo;oenli z)a(nd year and 500-year floods. It can also be an area of the 100-year flood (1) with
(shaded) average depths of less than 1 foot, (2) with a drainage area less than 1 sq. mile,

or (3) protected by levees from the base flood.

Zone C and Area of minimal flood hazard, usually depicted on FIRMs as above the 500-year
Zone X flood level. B and C Zones may have ponding and local drainage problems that
(unshaded) do not warrant a detailed study or designation as base floodplain.

Zone D Area of undetermined but possible flood hazard.

Figure 8-7. Flood zones.
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8.2. Map Formats
8.2.1. FIRM: old format

This section discusses the format used for FIRMs issued before 1985. The FIRM is
used to determine;:

e Whether a property is in the floodplain
e The flood zone that applies to the property
e The approximate base flood elevations at the site

Dates: Several dates may be listed in the

FIRM legend, including: O
. . g . stcgmr glllreet
e I|nitial ldentification: Date of the Lake Charles, Louisiana 70602
. (Maps available for reterence only, not for distribution.)
first Flood Hazard Boundary INITIAL IDENTIFICATION:
Map, NOVEMBER 1. 1974
. . FLOOD HAZARD BOUNDARY MAP REVISION:
e FIRM Effgctlye. Date of the initial S——
FIRM. This is the date that de- FLOOD INSURANCE RATE MAP EFFECTIVE:
termines whether a building is OCTOBER 16, 1979
“ ” “ ” FLOOD INSURANCE RATE MAP REVISIONS:
pre-FIRM” or “post-FIRM.” The r——
legend for Lake Charles is in SEPTEMBER 5. 1990
. . revi E limits, d i
Figure 8-8. The FIRM effective R e e B i oo
. desi i i dat f 1, 1o add ds and d , and
date for Lake Charles is October o Wi i i, e
16 1979_ To determine if flood insurance is available in this community, comact your
! insurance agent or call the National Hood Insurance Program at (800) 638-6620.
¢ FIRM Revisions: Dates of sub- @}
sequent revisions to the FIRM.
100-year floodplain or Special Flood e LA

Hazard Area (SFHA): Designated by the Figure 8-8. The FIRM panel shows the
dark-shaded areas (Zones A, A1-A30, AE, history of revisions for Lake Charles’ FIRM.
AO, AH, V, and V1-V30).

500-Year floodplain: Designated by the lighter-shaded areas (Zone B).

Base Flood Elevation (BFE): The water surface elevation of the 100-year or base
flood at that point of the stream is denoted on wavy lines running across the floodplain.

Note that in riverine floodplains, the number on the FIRM is the approximate elevation
normally rounded to the nearest foot. Flood elevations in the profile are more accurate
and can usually be determined to 0.1 foot.

AH Zones and some lake AE Zones have the BFE noted in parentheses beneath the
zone designations.
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Zone break line: The thin white line that separates zones within the SFHA.

Approximate floodplain areas: The 100-year floodplain areas are delineated using
approximate methods. No flood elevations are shown in approximate floodplain areas;
these areas are classified as (unnumbered) A Zones.

An example of a FIRM with SFHAs using both approximate and detailed study methods
is illustrated in Figure 8-9. Note the white line that separates the approximate SFHA (the
Zone A) to the west from the detailed studied area (the Zone A4) to the east. Note also
the approximate Zone A to the west has no wavy lines showing the BFE or B Zones
subject to the 500-year flood.

“Numbered” Zone A: Special
Flood Hazard Area (SFHA or ==l

100-year floodplain)—flood ) ?-—ST EET
elevations are provided -~ ZONE B

Zone A: SFHA, but no flood
elevations provided

Zone break line: separates
different A Zones

Zone B: 500-year floodplain

Zone C: outside the 500-year
floodplain (but still may have
flood or drainage problems)

. 4 CEDAR
DOWMNEY /9
STREET
Base flood elevation FOOTBRIDG%/
(Section 9.1.3) /aj

Figure 8-9. Example of the old FIRM format.

Note: This is the companion map for the Floodway Map in Figure 8-11.

8.2.2. Flood Boundary and Floodway Map

The Flood Boundary and Floodway Map (FBFM) is also known as the Floodway Map.
This format was used with Flood Insurance Studies published before 1985. After that
date, the new format FIRM was used for most communities.

The Floodway Map shows how the floodplain is divided into the floodway and the fringe
where streams are studied in detail. It also shows general floodplain areas where
floodplains have been studied by approximate methods.
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Title box: Includes the community name, parish name, panel number, community
number, and map date. Panel nhumbers and effective dates may differ from the FIRM
panel numbers.

Map scale: The Floodway Map may have a different scale than the FIRM for the same
community.

Cross section line: These lines represent the location of some of the surveyed cross
sections used in the computer model of the stream for calculating base flood elevations.
These cross sections can be used to relate a specific point on the Floodway Map to the
floodway data table and flood
profile (see also Sections 5.4.4

and 5.5). KEY TO MAP

Floodway: The SFHA has been 500-Year Flood Boundary
divided into two areas, the 100-Year Flood Boundary
floodway and the fringe. The .
white area adjacent to and FLOODWAY FRINGE FLOODWAY
including the channel is the
floodway. The shaded area is
the fringe (Figures 8-10 and 8-

11). Approximate 100-Year _.—| ;
Flood Boundary -
A problem with this method of

delineating floodways is that | Cross Section Line
sometimes people confuse the
white floodway with the white

area representing land that is in  Figure 8-10. Floodway map legend.
the C Zone.

100-Year Flood Boundary
500-Year Flood Boundary

Also, since the floodway was mapped separately, property owners, lenders, real estate
agents, and others often do not have easy access to the Floodway Maps and are
unaware of the severe flood hazard associated with the floodway.

Many newer FIS reports have corrected this problem—they do not have separate FIRM
and Floodway Maps. Floodways are delineated on the newer FIRMs as a diagonally
hatched area (Figures 8-12 and 8-13).

Note that the Floodway Map does not show base flood elevations or flood zone names.

If a map panel area does not include any detailed study of streams or floodways, a
Floodway Map will not be printed; only a FIRM panel will be printed.

Fringe: The fringe is shown as a shaded area outside of the floodway but still within the
SFHA.
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500-year floodplain: Lighter shaded areas adjacent to but outside of the 100-year

floodplain delineate the 500-year floodplain for streams studied in detail.

Approximate floodplain areas: SFHAs that are determined using approximate
methods. Limits of the approximate floodplain on the Floodway Map are shown as

dashed lines.

Stream channel

Floodway (white area on
both sides of the channel)

Fringe (that part of the
floodplain that is not in
the floodway)

Approximate mapped
floodplain; floodway not
determined

Elevation reference mark
(benchmark that shows
ground elevation)

"'J.-"?:‘__a-"/-:\;; | L .lll__,:' ___-"l.l
Cross section (surveyed as Sl /J/ (_ Q/ | Jiy LFED_
part of the flood study) &) 5owney x.i‘?’"_ 1

= STREET /[y
FOOTBRIDGE/& I

i~ B |

Figure 8-11. Example of the Floodway Map format.
Note: This is the companion map for the FIRM in Figure 8-9.

8.2.3. FIRM: new format

Flood maps have been redesigned over the years to make them easier to use since the
first FIS reports were prepared in the late 1960s. A new format for FIRMs was

introduced in 1985 that includes:

e Floodways and other floodplain management information (such as cross
section locations) that were previously provided on separate Flood Boundary
and Floodway Maps (Floodway Maps). (Except in a few instances, Floodway

Maps are no longer being prepared).

o Simplified flood zone designations. Zones A1-A30 were replaced by the
designations AE; Zones B and C were replaced by Zone X. The 500-year

floodplain is still shown as lightly “shaded” portions of Zone X.
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LEGEND

ZONE A
ZONE AE
ZONE AH

ZONE AO

ZONE A99

ZONE V

ZONE VE

e

ey

b e A

SPECIAL FLOOD HAZARD AREAS INUNDATED
BY 100-YEAR FLOOD

No base flood elevations determined.
Base flood elevations determined.

Flood depths of 1 to 3 feet {usually areas of
nonding); base flood elevations determined.

Flood depths of 1to 3 feet (usually sheet flow
on sloping terrain); average depths deter-
mined. For areas of alluvial fan flooding;
velocities also determined.

To be protected from 100-year flood by
Federal flood protection system under con-
structicn; no base flood elevations deter-
mined.

Coastal flood with velocity hazard (wave
action); no base flood elevations determined.

Coastal flood with velocity hazard (wave
action); base flood elevations determined.

FLOODWAY AREAS IN ZONE AE

— 1 OTHER FLOOD AREAS

A

L]

ZONE X

ZONE X

ZONE D

Areas of 500-year flood; areas of 100-year
fload with average depths of less than 1foot or
with drainage areas less than 1 square mile;
and areas protected by levees. from 100-year
flood.

OTHER AREAS

Areas determined to be outside 500-year flood*
plain.

Areas in which flood hazards are undeter-
mined.

UNDEVELOPED COASTAL BARRIERSY

N\

haza

Identified
1983

rd areas.

(EL 987)

RM 7y
oM 1.5

S NN

]

Identified Otherwige
1990 Protected Areas

+Coastal barrier areas are normally located within or adjacent to special flood

Floodplain Boundary

Floodway Boundary

Zone D Boundary

Boundary Dividing Special Flood Hazard
Zones, and Boundary Dividing Areas of Dif-
ferent Coastal Base Flood Elevations Within
Special Flood Hazard Zones.

Base Flood Elevation Line; Elevation in Feet*
Cross Section Line

Base Flood Elevation in Feet Where Uniform
Within Zone*

Elevation Reference Mark

River Mile

*Referenced to the National Geodetic Vertical Datum of 1929

Figure 8-12. New FIRM format legend.
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With these changes, community officials can use the FIRMs more easily for floodplain
management; lenders can determine the need for flood insurance; insurance agents
can rate policy applications; and land surveyors, engineers, property owners, and others

can determine flood hazards in a given location.

Figure 8-13 is an example of a new format FIRM with a floodway and Figure 8-12 is the

legend for the new format.

Unshaded Zone X: |
outside the 500-year

floodplain (but still may
have flood or drainage
problems)

Hazard Area (SFHA or
100-year floodplain); flood
elevations are provided.

Zone AE: Special Flood %‘2

HEARTH

Floodway \
Fringe —_—

Cross section

Base flood elevation
(Section 9.1.3)

Shaded Zone X:

500-year floodplain

Zone boundary

Approximate A Zone; no

flood elevations provided

LIMIT

w
DETAILED =
STUDY

OF

advIIv

Figure 8-13. New FIRM format (Lake Charles).

=

7
LIMIT OF

DETAILED
STUDY

|

OMIsS3IHD
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8.3. Special FIRM Formats
Note: How FIRMs depict coastal floodplains is covered in Section 7.2.
8.3.1. Lakes

Most lakes have a whole number BFE shown in parentheses below the flood zone
(Figure 8-14). The actual BFE is obtained from the FIS. However, many long lakes,
especially reservoirs, have a higher BFE at the upstream end than at the outlet. These
types of lakes and reservoirs have base flood elevations shown with wavy lines, the
same as riverine base flood elevation. They also appear on the stream profiles in the
flood insurance study.

When studies have been carried out for lakes and reservoirs, information on base flood
elevations is contained in Section 3 of the FIS. A “Summary of Elevations” is provided
as a table in the FIS (Figure 8-15). Note that base flood elevations are rounded to one-
tenth of a foot in the table, but are shown in parentheses in whole numbers on the
FIRM. For the most accurate flood elevation, use the “100-year flood elevation” from the
table, not the FIRM.

Figure 8-14. Caddo Parish FIRM with Caddo Lake floodplain.

Elevation Above NGVD

Flooding Source and Location 10-year 50-year 100-year | 500-year

Caddo Lake
At Town of Mooringsport 178.50 183.30 183.80 184.60

Figure 8-15. Summary of elevations for Caddo Lake
(from the Caddo Parish Flood Insurance Study).

Flood Insurance Rate Maps 8-15 September 2008



8.3.2. Shallow flooding

Under the NFIP, ponding or sheet flow constitutes shallow flooding, which is mapped
based on historic flood experiences and study of the topography.

Two methods can be used to display shallow flooding. An AO Zone may or may not
show the 100-year flood depth. “AO 1,” “AO 2,” and “AO 3” Zones designate that the
base flood is 1, 2 or 3 feet deep. We do not know how high the base flood is in relation
to sea level, but we do know that the base flood should be no deeper than the listed
number.

An AO Zone with no number means the base flood depth was not calculated.

Figure 8-16 provides an
example of the other way
DHS/FEMA maps a
ponding area: using an AH
Zone with a BFE. This map
shows both the river
floodplain outside the levee
(Zone A20) and the
drainage problem areas
that are inside the levee
(Zone AH).

Note how the BFE on the
river is 26 (feet above sea
level) while in the AH
Zones' ponding areas it is
2, 4, and 5 feet. While there
are still SFHAs inside the
levee, the flood levels are
much lower because the
levee protects the area L
from the 100-year flood of ZONE AH
the river. (ELR

The rules for managing
new development in AO
and AH Zones are covered
in Section 12.2.3.

Figure 8-16. Shallow flooding areas shown as AH Zones.
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8.4. Other Types of FIRMs
8.4.1. Parish-wide FIRMs

Recent and future FIRMs will be in the parish-wide FIRM format, unlike current maps
which have been prepared for each jurisdiction. Parish FIRMs, for example, only show
the flood hazards identified in the unincorporated areas of the parish and do not include
any flood information inside the corporate limits of a municipality.

A Parish-wide FIRM displays an entire parish and any incorporated areas. Parish-wide FIRMs
may include more than one community. As with all indexes the community boundaries are
shown along with the numbers and position of the individual panels. All panels may not be
printed so "Panels Printed" are listed in the title block. Some indexes may contain a generalized
depiction of the SFHA shown on each panel for reference purposes only. On selected index
maps, a flood-prone streets index may be included that lists flood-prone streets on the Flood
Map. Occasionally, there are exceptions where a community that falls within the area of a
parish-wide FIRM may continue to be shown on a separate FIRM.

The parish-wide FIRM format has a number of advantages; one in particular is that
FIRMs will not have to be updated when municipal boundaries change.

One element that is only found on a Parish-wide FIRM Index is the list of Floodprone
Communities:

e Floodprone communities covered by the FIRM. (Note: All communities are
listed; the non-floodprone communities are footnoted to indicate they are non-
floodprone.)

e The community identification number for each community
e The panel on which each community is shown

e The initial flood identification date (the date that flood hazards were first
identified)

e Post FIRM date for each community (the date of the first FEMA FIRM for the
community)

8.4.2. Digital FIRMs

DHS/FEMA is modernizing the map creation process by digitizing FIRMs. The
conversion of FIRMs to a digital format has many benefits. For example, they can be
revised and updated easily and can be incorporated into the community’s mapping
system and tied in with other geographic-based data, such as lot and parcel maps and
aerial photographs that show building footprints.
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All DFIRMs will contain certain standard features:

e A base map that is distributed with the digital files;

e The features normally shown on a printed FIRM; e.g., flood boundaries, Base
Flood Elevations (BFES), cross sections, benchmarks, etc.; and

e Electronic FIS report and profiles.

However, the simple conversion of FIRMs to a digital format does not inherently
improve the engineering quality of the product. Many of the same difficulties with
interpretation of flood risk data—and the requirement that users apply sound judgment
in methods selected for decision making and map interpretation—remain unchanged.

DHS/FEMA charges a fee for all digital FIRM data products. Any questions regarding
these products may be directed to DHS/FEMA (Section 31).

8.4.3. Q3 Flood Data

In the Q3 Flood Data Product, DHS/FEMA has developed a graphical representation of
certain features of the FIRM. The Q3 Flood Data are in three formats that are usable
with desktop mapping and GIS software packages (Digital Line Graph, ARC/INFO, and
Maplnfo).

Q3 Flood Data are created by digitally capturing certain key features from the current
paper FIRMs. They show whatever was scanned in at the time the paper FIRM was
made. These features are converted into area features in one parish-wide data layer.
The following data features are included:

e SFHA and 500-year floodplain

¢ Flood zone designations

e Floodway boundaries (if available)

e Coastal Barrier Resources System (CBRS) areas
e Political boundaries

e Community/map panel identification numbers

e Boundaries between FIRM panels

e U.S. Geological Survey (USGS) 7.5 minute (1:24,000 scale) quadrangle neat-
lines

Several features are not included, such as:

e Hydrographic features
e Base flood elevations
e Cross section lines
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e Roads, road names, or address ranges
e Elevation reference mark locations and elevations

Q3s were developed to provide guidance and a general proximity of the location of
SFHAs. Unlike digital FIRMs, Q3s do not replace paper FIRMs as the legal document.

Note: Q3 data are not suitable for applications such as detailed site design and
development plans or flood risk determinations. They cannot be used to determine
absolute delineations of flood boundaries, but instead should be viewed as portraying
zones of uncertainty and possible risks associated with flooding.

All Q3 Flood Data for the State are available on a single CD-ROM from the DHS/FEMA
Map Service Center (Section 31).

8.4.4. FIRMettes

A FIRMette is a relatively new product available through DHS/FEMA’'s Map Service
Center (MSC) website. It allows on-screen display of scanned FIRMs. A community can
be selected, panned, and zoomed within its FIRM, and an area of interest can be
selected and printed. This is known as a “FIRMette.” The FIRMette includes the map
title block, north arrow, and scale bar, and can be printed on paper sizes of 8%"x11",
8%2"x14", and 11"x17".

Because a FIRMette is a same-scale “clip” of an official NFIP flood map image, it can be
used in all aspects of the NFIP, including floodplain management, flood insurance, and
enforcement of mandatory flood insurance purchase requirements. While the original
and complete FIRM should be used, FIRMettes are an easy way to not only print
selected areas of the FIRM for others, but also to check floodplain boundaries in other
communities.

This new technology allows users to view, print, email, and save the FIRMette free of
charge. Help screens assist users to navigate the entire inventory of scanned flood map
images.

To obtain a FIRMette, follow these steps:

1. Go to www.msc.fema.gov.
2. Select FEMA Flood Map Store.

3. Select Catalog from the menu at the top. A user ID or password will not be
necessary.

4. Select FEMA Issued Flood Maps.
5. Under #1 - Select State, select Louisiana.
6. #2 - Select the parish.
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7. #3 - Select the community.
8. #4 - Select Find FEMA-issued flood maps.

9. Select the Index panel or panel you want. Index panels are shown with “IND”
under Item ID. For smaller communities, there may be only one panel listed.

10. Select View to the right of the listed panel.
11.Use the Zoom tools to see the details better.
12.When ready to print, use Max Zoom Ouit.
13.Select the Make a FIRMette button.

14.#1 - Select the paper size.

15.#2 - Select the three areas that will be printed. When selected, each will be a
brown box with a green border. Move the boxes to the areas you want to repro-
duce. Note that the panel title and scale boxes are often not centered just right.

16.#3 - Select the format desired—Adobe or TIFF.

17.Select Save your FIRMette. You must save the file to the computer or a diskette
and then print from the file to get the proper map size and page distribution.

18. Print the file.

The result will look like the FIRMette in Figure 8-17 for an area in Lake Charles.
Compare this to the FIRM excerpt for the same area in Figure 8-13.
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APPROXIMATE SCALE IN FEET
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220040 0010E
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This is an oficial copy of a portion of the abowe feferenced flood map. It

was extracted using F-MIT On-Line. This map doos not refloct changos.

of amendments which may have been made subsequent 1o the date on the
title biock. For the latest product information about National Flood Insurance
Program food maps check the FEMA Flood Map Store at www. mac. fema, gov

.

Figure 8-17 FIRMette for the same area as in Figure 8-13

8.4.5. Communities Without a Map

There are communities without formally identified SFHAs that chose to have flood
insurance coverage available even though the local flooding problems are not mapped.
For any such community in the Regular Program, all areas within that community are
treated as Zone C or X.
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9.1. How to Read a FIRM

9.1.1. Locating a site

How easily a site can be located on a National Flood Insurance Program (NFIP) map
depends on the level of familiarity with properties in the community and the scale of the
flood maps.

To locate a site, follow these steps. Remember to check the map’s north arrow. The top
of the map is not always north.

1.

If the community has more than one map panel, use the Map Index to determine
which panel to use. Use map landmarks—highways, streets, or streams—to find the
site on the index.

. Find the map panel for the area containing the site. Be sure the map panel is the

most recent one—compare its suffix letter with the suffix letter for that panel on the
current Map Index. Remember, in many communities, panels will have different
effective dates due to revisions that do not affect the entire community (see the
discussion in Section 8.1.5).

If there is an asterisk on the panel number on the Map Index, either no flood hazard
has been identified in that area or it is entirely one flood zone and the panel was not
printed.

Locate the site as accurately as possible. Use a detailed street or road map as well
as the tax assessor’s plat map to identify the property boundaries, if necessary.

In Figure 9-1, Site 1 is
on the southeast corner
of Contour and Ashland
Streets. Looking at the
FIRM, all properties
southeast of this corner
are in the AE Zone;
therefore, Site 1 is in the
AE Zone.

Figure 9-1. Location of example sites on the Lake Charles
FIRM.
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4. For sites near the floodplain boundary, determine the distance on the ground
between the site and one or more identifiable points, such as the centerline of a road
or street, a bridge, or some other feature on the map. Locate these points on the
flood map.

Site 2 is on the north side of Glover Street, the fifth home east of Ashland Street.
Each lot is 60 feet wide. The site of interest is the fifth lot in, so it is located
between 240 feet and 300 feet from east of Ashland Street.

5. Check the map scale used for the panel. The scale is in the map legend or key
(Section 8.1.6).

The map scale for the Lake Charles FIRM is 1 inch = 1,000 feet (Figure 8-4).
This means the “10” scale on an engineer’s scale should be used (Figure 9-2).

6. Once the site and the identifiable point (in this case, Ashland Street) have been
located, convert the distances to the map scale and plot the site on the map.

The Lake Charles FIRM
has a scale of 1 inch =
1,000 feet. Measure 240 Net=f b
feet along Glover Street
east from the Ashland
Street right- of-way. In
this example, Site 2 is in
the AE Zone.

1 AGME A

n r » |.'::-'_i'_d'|' QOuR

Figure 9-2. Using the map scale to locate a site on the
FIRM shown in Figure 9-1 (not to scale).

Note: The map reading procedures reviewed here are to
help the community manage floodplain development.
Different procedures may be followed by lenders and others
who must determine whether a flood insurance policy is
required as a condition of a loan or financial assistance
(Section 9.5).

9.1.2. Stationing

To identify the base flood elevation (BFE) at a development site, the location of the site
along the stream—or stationing—must be determined. The stationing of a site enables
us to read the flood profiles to determine the BFE.
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1. Locate the site on the Floodway Map or the newer version of the FIRM that
shows cross sections. ldentify which labeled cross sections are nearest to the
site, upstream or downstream.

Site 3 is on the corner of Ashland and Jefferson Streets. On the Lake Charles
FIRM in Figure 9-1, the site is south of Contour Street and cross section B.

2. Check the map scale used for the panel. The scale is in the map legend or key.

The map scale for the Lake
Charles FIRM is 1 inch = 1,000
feet (Section 8.1.6 and Figure 8-
4). The “10” scale on an engi-
neer's scale should be used
(Figure 9-3)

3. Use an engineer's scale to
measure the distance from the
site to the nearest cross section. If
the stream curves, follow the
stream centerline on the FIRM,
including all bends and curves.
Stationing readings should be Figure 9-3. Measuring the distan.cefrom Site 3
taken perpendicular to the stream to Contour Street and cross section B.
centerline.

Using the “10” scale, Site 3, the corner of Ashland and Jefferson Streets, is
500 feet south of Contour Street and cross section B (Figure 9-3).

4. Instructions on how to use stationing information to read a flood profile are found
in Section 5.5.2. If the X-axis on the flood profile

is in miles, convert these distances to miles by |+ | 1+ —
dividing by 5,280. When converting to miles, n FrH T e
some accuracy is lost. INEN"EEN i CHHE

; fa) -Egl ‘
Figure 9-4 is an enlargement of the Lake T BT
Charles flood profile (which is shown in its T M
entirety in Figure 5-8). Each horizontal square is  p++8—— - ‘%'Ll*
50 feet, so 500 feet equals 10 squares. This 500 feel | | -
information identifies where Site 3 falls on the  ABBMBAS S EEE -
profile. Note that while Site 3 is on Jefferson Em=== 'iL_ﬂ e
Street, Jefferson Street curves to the south === f_'_'_,f‘“'i""'f“*
before it crosses the Bayou. Therefore, using [ [ EN T

the Jefferson Street Bridge would not be an

accurate way to determine the BFE at this site. Figure 9-4. Transferring station-

ing information to the flood
profile.
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9.1.3. Getting a base flood elevation

Base flood elevations are shown on the FIRMs. For VE, V1-30 Zones on the coast, and
AE and A1-30 Zones for lake floodplains, use the BFE printed in parentheses below the
flood zone designation. No interpolation is necessary. The same holds true for VE and
AH Zones with base flood elevations (Figures 7-4 and 8-16).

For other numbered A Zones and AE Zones, read the BFE from the nearest wavy “BFE
line.” Refer to the map legend or key if unsure of the line markings.

For Sites 2 and 4 in Figure 9-1, the BFE from the FIRM is approximately 13 feet.

Note: For riverine floodplains where a flood profile is available, it is always more
accurate to use the BFE from the profile (Section 5.5).

For Site 3 in Figure 9-1, using stationing data and the flood profile shows that the
BFE at the site is actually 13.5 feet.

There are no base flood elevations in AO Zones with base flood depths. Instead, the
equivalent flood protection level is the number of feet shown in parentheses after the
“Zone AO.” This is not an elevation above sea level; it is the depth of flooding measured
above ground level.

9.1.4. Locating the floodway boundary

If the site is located at a surveyed cross section, floodway width data from the FIS
Floodway Data Table may be used as a more accurate measure than field and map
measurements. This is discussed in Section 5.4.4. Remember, the width listed in the
table is the distance from the floodway boundary on one side of the stream to the
floodway boundary on the other side of the stream.

If the floodway width measured on the map at the site is at a cross section, the map
should be used because it is the floodway officially adopted by the community. If there
is a significant difference between the map width at the site and the closest cross
section width in the Floodway Data Table, contact the DHS/FEMA Regional Office for
an interpretation.

Most sites will not fall conveniently on a cross section, so here are the steps to using the
map:

1. Locate the site on the map and select the correct engineer’s scale for the map
scale.

See Figures 9-1 and 9-5. Site 4 is on the north side of Glover Street, one lot west
of the end of the block.
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2. Using an engineer’s scale, measure the distance from the floodway boundary to
a nearby feature on the ground. For streets, use either the right-of-way or the
center of the street; just use the same approach on the map and the ground.

See Figure 9-5. The map
scale for the Lake Charles
FIRM is 1 inch = 1,000 feet. | o |
Using the “10" scale, the [t ==Vl
floodway boundary is ap- |- MuNEESE é

-y

proximately 50 feet west of *.I ~/ =
the street right-of-way. Site J__2 GLOVER

4 is one lot farther west, so it
is 60 feet west of the street. 110’ SQH';E

Therefore, Site 4 is not in CONTIOUR 59 i D

the floodway.

3. Run the same measurement on  Figure 9-5. Using the map scale to locate the
the ground to locate the flood- boundary of the floodway in Figure 9-3 (not to
way boundary at the site. scale).

4. If any portion of the site is determined to be within the floodway, the floodway
provisions of the ordinance apply.
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9.2. Community Responsibilities
9.2.1. Requirement to use the FIRM

A community must adopt and enforce floodplain management regulations based on the
data that DHS/FEMA provides (44 CFR 60.2(h)). This includes the floodplain
boundaries, base flood elevations, flood zones, and floodway boundaries shown on the
Flood Insurance Rate Map, Flood Boundary Floodway Map, and/or Flood Insurance
Study.

44 CFR 60.2(h): The community shall adopt and enforce flood plain management
regulations based on data provided by the Administrator. Without prior approval of the
Administrator, the community shall not adopt and enforce flood plain management
regulations based upon modified data reflecting natural or man-made physical changes.

This requirement does not prevent a community from adopting and enforcing regula-
tions based on data more restrictive than what DHS/FEMA provides. For example, a
community may want to regulate to a historical flood that was higher than the base flood
elevations shown on the FIRM.

This requirement also does not prevent a community from using other technical data to
identify and regulate floodprone areas not shown on DHS/FEMA maps. For example,
many cities and urban parishes map and regulate areas on small tributary streams that
are not shown on the FIRM. Such data should be adopted in the community’s flood
damage prevention ordinance so that all floodplains are treated consistently.

The community always has a voice in what the latest maps and data should be.
DHS/FEMA sends the community its proposed revisions to the official FIRM and there is
time to review them and submit comments to DHS/FEMA before they are published. If
the community disagrees with the DHS/FEMA data, it can submit a request for a map
revision as discussed in Section 10.

9.2.2. Unmapped areas

There are communities interested in floodplain management and flood insurance where
DHS/FEMA has not done any mapping. In fact, 24 Louisiana communities in the NFIP
Regular Phase have no FIRM. DHS/FEMA has determined that their flood or drainage
problems are relatively minor and do not warrant an expensive FIS.

These communities still have an obligation to the NFIP. They must comply with the
requirements of 44 CFR 60.3(a) (Section 4). Section 60.3(a)(1) of the Federal
Regulations states that the community shall “Require permits for all proposed
construction or other development in the community, including the placement of
manufactured homes, so that it may determine whether such construction or other
development is proposed within floodprone areas.”
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The rest of 60.3(a) lists specific requirements to ensure that new buildings, factory-built
homes, subdivisions, and utilities are “reasonably safe from flooding.” The easiest way
to do this is to map the flood problem area and adopt the map in one of the model
ordinances. If it is likely that new buildings will be built in the mapped floodplain, the
community should determine base flood elevations.

In other words, even though DHS/FEMA did not give it a map, the best way for a
community to meet its obligation to the NFIP is to prepare its own map. This approach
will eliminate confusion and claims of arbitrary treatment when the permit official has to
decide if a building is “reasonably safe from flooding.”

9.2.3. Unincorporated areas

If a municipality owns land in the unincorporated areas of the parish, plans to annex
land, or otherwise has authority over lands outside its corporate limits, it has an
obligation under the NFIP to ensure that development is properly regulated. To do this,
it must use the parish’s FIRM.

If a municipality annexes property in the mapped floodplain in the parish (Figure 9-6), a
revision request should be submitted to the DHS/FEMA Regional Office (Section 31).
The submittal needs to include a copy of the ordinance of annexation.

Because it is expensive to reprint and redistribute flood maps, corporate boundary
changes are usually made only when maps are revised for other reasons, such as new
or better flood data. The municipality does not need a new map after it has annexed an
area that is shown on the parish’s
FIRM. It uses the parish’s FIRM
and the flood data in the parish’s
Flood Insurance Study (FIS).

It is recommended that a Proposed e —‘

iy |ZONE X
municipality formally adopt its Subdivision & E

parish’s FIRM in its ordinance to I

regulating areas not currently

shown on the municipality’s I L
FIRM E /—1LI gl = .

strengthen  the basis  for
Figure 9-6. Communities are obligated to regulate new
floodprone subdivisions that want to be annexed.

JAPLE

M

ZONE A
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9.2.4. Advisory Base Flood Elevations (ABFES)

Following Hurricanes Katrina and Rita, FEMA updated its flood frequency analyses to
include more recent storm surge data (including storm surge stillwater levels measured
after Katrina and Rita). The results of the analysis show that the updated one percent
annual chance stillwater levels (also known as the 100-year stillwater levels) are 3 to 8
feet above the stillwater levels used to produce FIRMs before Hurricanes Katrina and
Rita.

For post-Katrina recovery purposes, FEMA devised a method to approximate one
percent annual chance wave crest elevations. The results of this effort are known as
Advisory Base Flood Elevations (ABFEs, sometimes referred to as Advisory Flood
Elevations [AFES]).

The ABFEs are updated estimates of the one percent annual chance flood elevations,
and are generally higher than the base flood elevations (BFEs) shown on the pre-
Katrina FIRMs. ABFEs also extend farther inland than the Special Flood Hazard Areas
(SFHASs) shown on the pre-Katrina FIRMs.

The ABFE Maps also show the approximate inland extent of storm surge inundation
experienced during Hurricane Katrina. Since Katrina exceeded the BFE in most
locations (based on the updated flood frequency analysis), the inland extent of Katrina
storm surge penetration generally lies inland of the ABFE limit. However, where the
Katrina impact was less extreme (very near the eye where the hurricane winds are
small, to the left of the eye where the peak winds blow offshore rather than onshore,
and far to the right of the eye where the winds weaken), the Katrina surge penetration
properly lies seaward of the ABFE limit (see Figure 9-7).
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Advisory Base Flood Elevations
*
Back Bay: N/A :
Effectlve Base Flood Elevatlons s

VE Zone: 14-18 ft
AE Zone: 12-13 ft

Figure 9-7. Sample Hurricane Katrina Surge Inundation and Advisory Base Flood Elevations.
The shaded region in blue indicates the approximate inland extent of storm surge inundation
experienced during Katrina; the ABFE contours are shown in yellow and the predicted inland
limit of damaging wave effects during the advisory base flood is shown by the red line. Blue
points indicate surveved Katrina hiah water mark elevations.
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The NFIP regulations identify V or VE Zones as areas subject to flooding with high
velocity wave action, usually mapped wherever the wave height component of flooding
is 3 feet or greater. (Note that other factors are also used to identify VE zones, including
wave run-up, wave overtopping, and Primary Frontal Dunes.) However, laboratory tests
and field observations of building performance following numerous hurricanes (including
Opal in 1995, Georges in 1998, Ivan in 2004, and Dennis in 2005) have shown that
waves as small as 1.5 feet in height can cause structural damage to buildings with slab-
on-grade or solid, perimeter-wall foundations.

FEMA'’s Coastal Construction Manual (FEMA 55) and other guidance documents advise
property owners, design professionals, and local officials to consider mitigating against
moderate but damaging waves and scour in these “coastal A Zones,” where waves are
1.5 to 3 feet in height. The NFIP regulations and the official flood maps do not currently
identify these zones as anything other than normal AE Zones or require any special
design or construction considerations. As a result, FEMA chose to show the estimated
1.5-foot wave zone on the ABFE Maps to aid map users in identifying where damaging
waves may be possible based on the depth of the surge flooding.

Like the 3-foot-breaking wave zone, this 1.5-foot wave zone does not take into account
dense vegetation, buildings, or other features that may serve as obstructions to wave
growth. Therefore, there may be areas where the 1.5-foot wave limit has been
overestimated; engineering judgment should be used to evaluate potential obstructions
to wave growth and to adapt the wave zone delineation locally. The limitations of the
wave-zone mapping method are, in part, why FEMA has not attached any regulatory
requirement to this zone and chose to show the data for advisory purposes only.

If FEMA provides advisory information for your community, you should “reasonably
utilize” it. If your community agrees with the information, the ordinance should be
revised to adopt it. If it disagrees with the data, you should be ready to explain why the
community is not requiring construction and reconstruction to be protected. You and
your community are not helping residents if you allow them to rebuild without protection
from a known hazard.

For more information on this issue, see Use of Flood Insurance Study (FIS) Data As
Available Data, FEMA Floodplain Management Bulletin 1-98. Sometimes FEMA issues
advisory data after a major flood where it was found that the FIRM and/or flood
insurance study underestimated the hazard. This information is provided so
communities can ensure that reconstructed buildings are protected from the true
hazard, not the one shown on the FIRM.

There are no insurance ramifications or NFIP eligibility issues that will result from non-
adoption of the wave zones depicted on the ABFE Maps. Adopting the wave zones may
help to reduce flood insurance premiums because the advisory risk is higher than the
legislated (adopted) risk (including wave heights). Flood Insurance rating tables are
based on the following: the higher above the BFE a building is protected, the lower the
risk and the lower the rate.
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Communities that participate in the Community Rating System (CRS) program may
receive credit for adopting higher regulatory standards by adopting the wave zones.
There also can be significant credit available for adoption of V Zone standards in areas
subject to velocity wave action flooding that are beyond the limits of the adopted V or

VE Zones and/or A Zones (see Section 26).
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9.3. Using FIRMs in Approximate A Zones

Approximate A Zones are those areas not studied by the detailed hydrologic and
hydraulic methods discussed in Section 6. These areas are shown as “unnumbered” A
Zones on the FIRM and “approximate 100-year flood” zones on the old format Floodway
Maps. They are also the Special Flood Hazard Areas designated on Flood Hazard
Boundary Maps that have been specially converted to FIRMs (Section 5.2.2).

Approximate A Zones are Special Flood Hazard Areas where DHS/FEMA has not
provided base flood elevations. They must be regulated, but more information is needed
for effective floodplain management.

9.3.1. NFIP requirement

44 CFR Section 60.3(b)(4) requires a community to make every effort to use any flood
data available to achieve a reasonable measure of flood protection.

44 CFR 60.3(b) When the Administrator has designated areas of special flood hazards (A
zones) by the publication of a community’s FHBM or FIRM, but has neither produced water
surface elevation data nor identified a floodway or coastal high hazard area, the
community shall:...

(3) Require that all new subdivision proposals and other proposed developments
(including proposals for manufactured home parks and subdivisions) greater than 50 lots
or 5 acres, whichever is the lesser, include within such proposals base flood elevation
data;

(4) Obtain, review and reasonably utilize any base flood elevation and floodway data
available from a federal, state, or other source, including data developed pursuant to
paragraph (b)(3) of this section, as criteria for requiring that new construction, substantial
improvements, or other development in Zone A on the community’s FHBM or FIRM meet
the standards ...

9.3.2. Existing data

Where can flood data be found when DHS/FEMA has not provided it on the FIRM? The
best place to start is to find out whether the data have already been prepared by a state
or federal agency or from another project. Possible sources of existing floodplain data
include:

. . The New Orleans District of
e Louisiana Department of Transportation and the US. Army Corps of

Development (LADOTD), either from existing Engineers can often help
flood studies or highway and bridge design provide or develop flood

projects elevations in approximate A
. . Zones to support local
* Parish engineer floodplain ~ management

programs. See Section 31
for contact information.
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e U.S. Army Corps of Engineers studies or projects

e Natural Resource Conservation Service

e U.S. Geological Survey

e Advisory flood maps provided by FEMA (see Section 9.2.4).

Data obtained from one of these other sources should be used, provided the data
reasonably reflect flooding conditions expected during the base flood, are known to be
technically correct, and represent the best data available.

9.3.3. New flood studies

A new study should be conducted if no data are available. Developers usually pick up
the cost of the study since they are the ones who want to build in the floodplain.

Guidance can be found in the DHS/FEMA publication Managing Floodplain
Development in Approximate Zone A Areas: A Guide for Obtaining and Developing
Base (100-Year) Flood Elevations (see Section 29). This publication provides
information on a number of methodologies for developing base flood elevations in
approximate A Zones. These methodologies range from detailed methods that produce
base flood elevations and perform floodway analyses similar to those developed for a
FIS, to simplified methods that can be used in isolated areas where more costly studies
cannot be justified.

If the community has approximate A Zones that are likely to be developed, it should
obtain a copy of this document and have its engineer review it. (The guide includes the
Quick-2 software for computing flood elevations.) In some cases, the developer will not
have to finance an expensive detailed study. These cases are discussed in the next two
sections on large and small developments. Whatever method is used, be sure to record
the source of the flood elevation on the permit records. This will help encourage
consistency with future development in the same area.

9.3.4. Large developments

A large development is a subdivision that will consist of at least 5 acres or 50 lots. Base
flood elevations are required if a large development will be built in the SFHA. The
developer conducts the necessary study, but the community or other agency may
provide assistance. The study must provide base flood elevations. The community may
also want to require a floodway delineation to facilitate its review of the proposed
development.

44 CFR 60.3(b)(3): [Communities must] Require that all new subdivision proposals and
other proposed development (including proposals for manufactured home parks and
subdivisions) greater than 50 lots or 5 acres, whichever is the lesser, include within such
proposals base flood elevation data.
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More than
50 Lots

T |

Figure 9-8. A detailed flood study is required for the affected lots in the subdivision on the left
because it is has more than 50 lots or is greater than 5 acres. A study would not be needed for the
subdivision on the right if the entire approximate A Zone area is to be left as open space.

In the subdivision on the right in Figure 9-7, the entire approximate Zone A area will be
left as open space. If the planned subdivision shows that the floodplain is contained
entirely within an open space lot, it may not be necessary to conduct a detailed
engineering analysis to develop the BFE data.

Permit officials should review the flood hazard as early as possible in discussions with
subdividers and developers of large areas. If a subdivision or planned unit development
will be partially located in the floodplain, there may be ways to avoid building in the flood
hazard area, which could save the developer the cost of preparing a flood study. The
resulting vacant area makes more sense from a floodplain management perspective
than constructing buildings.

9.3.5. Small developments

If the project is an isolated building (e.g., a cabin) or other development smaller than 50
lots or 5 acres, the community still must ensure that the building is protected from flood
damage. Section 44 CFR 60.3(a)(3) of the NFIP regulations requires the floodplain
administrator to determine if the site is reasonably safe from flooding and, if it is not, that
the building be constructed with methods and practices that minimize flood damage and
meet other construction requirements.

In nearly all cases, the only way to do this is to require that the building be elevated or
otherwise protected to or above a flood elevation. For these small projects, a less
expensive alternative to a detailed hydrologic and hydraulic study could be used to
obtain a flood elevation sufficient for this requirement. They are listed in priority order.

e Check with other agencies for an available study that has a base flood eleva-
tion.
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Identify a site that is outside the mapped A Zone and require the building to
be protected to a level 1-foot higher than that site.

Use historical records or the flood of record (the highest known flood level for
the area) prepared by a government agency. It may be that a recent flood
was close to the base flood. If records of the recent flood can be used, base
the regulatory flood elevations on them (or add a foot or two to the historical
flood levels to provide a margin of protection). Before doing this, get a second
opinion from DHS/FEMA.

Require protection to at least 5 feet above grade. This will result in lower flood
insurance rates than if the building had no protection, but the rates may not
be as favorable as they would be if a base flood elevation were calculated.
This approach should only be used if the floodplain administrator agrees that
5 feet of elevation will provide adequate flood protection to a building at that

site.

9.3.6. Submittal to DHS/FEMA

When a detailed flood study provides new data in an approximate A Zone, it must be
submitted to DHS/FEMA within 6 months. The community can pass that cost on to the
developer by requiring that he or she submit a request for a Letter of Map Revision
(LOMR) as a condition of approving the development. LOMRs are discussed in Section
10.4. If the developer does not do it, many individual property owners will have to do it

later.

44 CFR 65.3: As soon as practicable, but not later than six months after the date such
information becomes available, a community shall notify the Administrator of [map]
changes by submitting technical or scientific data in accordance with this part.

9.3.7. Community Rating System credit

NFIP/CRS

Community Rating System (CRS) credit is provided if base flood
elevations, floodways, and related regulatory data are provided in
areas not mapped by the NFIP. It does not matter who prepares the
study—it can be the developer, the community, or a state or federal
agency (other than DHS/FEMA). The size of the watershed or the
flood zone designation does not matter either.

This credit can be found in Activity 410, Section 411, of the CRS Coordinator's Manual
or the CRS Application. For more on the CRS, see Section 26.
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9.4. Conflicts with FIRM Data

In some cases, the Flood Insurance Rate Map may not be accurate or reflect more
recent flood data. This section reviews three occasions when a community may vary
from the data that DHS/FEMA has provided on the FIRM.

Note: These situations only apply to the use of flood data for floodplain management
purposes. Insurance agents and lenders must use the current FIRM when determining
insurance rates and whether flood insurance is required. If a person wants to vary from
the current FIRM to obtain different premium rates, or to avoid the mandatory flood
insurance purchase requirement, the FIRM must be officially revised or amended.

9.4.1. Better ground data

The base flood elevations published in the FIS set the level for flood protection
purposes. The maps are a graphic portrayal of that information.

As explained in Section 6.2 on floodplain mapping, since a flood study contractor
usually does not have detailed topographic mapping to use in preparing flood maps, the
flood boundaries are interpolated between cross sections using whatever topographical
information is available. This can result in inaccuracies in drawing the boundaries on the
map.

Ground higher than the flood level: When ground surveys show that a development
site is above the BFE based on natural high ground (i.e., no fill is involved), the data
should be recorded and the permit may be issued. Then, if the developer or owner
wants the property removed from the SFHA designation (e.g., in order to remove the
federal mandate to purchase flood insurance), he or she can request a Letter of Map
Amendment (LOMA).

The applicant should be advised of the benefits of a LOMA before the permit is issued.
Many local officials require the LOMA first and many developers prefer the clear-cut
exemption from the floodplain rules that a LOMA provides. However, a LOMA is not
mandatory before a permit is issued.

It is up to the developer or property owner, and not community officials, to apply for a
map change. This procedure is discussed in Section 10.

Ground lower than the flood level: Conversely, if site surveys show that an area
considered outside the SFHA on the FIRM is in fact below the BFE, the applicant should
be advised of the hazard and encouraged to protect new buildings to the BFE.

Even though a site may be technically outside the mapped SFHA, a community is not
helping future occupants if it ignores the known flood hazard. However, NFIP
regulations do not require the permit official to apply the floodplain management
regulations on a property clearly outside of the SFHA.
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The community’s ordinance may be changed to define the regulated floodplain as “the
area designated on a FIRM and adjacent areas that are below the base flood elevation.”
Then it will have clear authority to regulate those areas even though it is not otherwise
required by NFIP regulations.

9.4.2. Draft revised NFIP data

The second situation in which a community may vary from the official DHS/FEMA data
is when DHS/FEMA sends preliminary data to the community for review. Communities
are required to “reasonably utilize” data from a draft or preliminary FIRM or FIS.

Four scenarios are possible:

1. The original FIRM shows a SFHA with no base flood elevations and the draft
FIRM has flood elevations: Use the draft information. In the absence of other
elevation or floodway data, the draft information is presumed to be the best
available.

2. The original FIRM shows an AE, VE, or AH Zone with a base flood elevation (or
an AO Zone with a flood depth) or floodway and the revision increases the base
flood elevation or widens the floodway: The draft revised data should be used.
However, if the community disagrees with the data and intends to appeal, the
existing data can be presumed to be valid and may be used until the appeal is
resolved.

3. The original FIRM shows an AE or AH Zone with a base flood elevation (or an
AO Zone with a flood depth) or floodway and the revision decreases the base
flood elevation or shrinks the floodway: The existing data should be used. Be-
cause appeals may change the draft data, the final BFE may be higher than the
draft. If the community were to allow new construction at the lower level as
shown in the draft, the owners would have to pay higher flood insurance premi-
ums.

4. The original FIRM shows a B, C, or X Zone and the draft FIRM shows a SFHA:
NFIP regulations do not require the draft revised data to be used. However,
communities are encouraged to use the draft data to regulate development, since
these areas are subject to a flood hazard.

If the community intends to appeal preliminary data, it must be done during the official
appeals period. Otherwise, it will have to wait for the new map to become official and
then submit a request for a map amendment or revision.

For more information on this issue, see Use of Flood Insurance Study (FIS) Data as
Available Data (FEMA Floodplain Management Bulletin 1-98).
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CLOMRs: The above four scenarios are also relevant for a Conditional Letter of Map
Revision (CLOMR). Note the conditional part of a CLOMR. A CLOMR provides that if a
project is constructed as designed, the base flood elevations or boundaries can be
revised or modified (or the property in question can be removed from the SFHA) after
the as-built specifications are submitted and the final LOMR is issued. A permit cannot
be issued based on a lower BFE or different floodway delineation proposed by a

CLOMR until the final LOMR is issued. This presents a quandary: How does the
developer construct the changes needed for the LOMR if he cannot get a permit? A
permit can be issued for that part of the work not dependent on the changes that will
result from the LOMR. The full permit can be conditioned upon receipt of the final LOMR
(e.g., construction in the fringe could be permitted while waiting for a LOMR that revises
the floodway boundary). See also the discussion in Section 10.1.3.Advisory flood
hazard data

Sometimes DHS/FEMA issues advisory data after a major flood in which it was found
that the FIRM and/or FIS underestimated the hazard. This information is provided so
communities can ensure that reconstructed buildings are protected from the true hazard
and not the one shown on the FIRM.

When such advisory information is received, the community should “reasonably utilize”
it. If the community agrees with the information, the ordinance should be revised to
adopt it. If it disagrees with the data, the permit official should be ready to explain why
the community is not requiring construction and reconstruction to be protected. The
community is not helping its residents if it allows them to rebuild without protection from
a known hazard.

For more information on this issue, see Use of Flood Insurance Study (FIS) Data as
Available Data (FEMA Floodplain Management Bulletin 1-98).
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9.5. Flood Hazard Determinations
9.5.1. Hazard determination form

The Flood Disaster Protection Act requires banks and other lenders to determine if a
loan or other financial assistance is for a

property located in a Special Flood Hazard A
Area (SFHA). This requirement is discussed . '
in Section 25.4.

A bank or lender may ask local officials to
determine if a property is in or out of the
SFHA. Communities should be aware that
lenders are legally responsible for
determining if a flood insurance policy is
required for a loan. This is called a “flood
hazard determination.”

IS BUILDING/MOBILE HOME IN SPECIAL FLOOD HAZARD AREA
(ZONES CONTAINING THE LETTERS "A” OR "V")? [JYES [ NO

s required by the Flood Disaster P of 1
s not requined by the Flood Disaster Protection Act of 1

Under the 1994 National Flood Insurance
Reform Act, if someone other than a lender
provides a flood hazard determination to
decide if a flood insurance policy is required
for a loan, that information must be
guaranteed. This information is usually
provided on DHS/FEMA’s Standard Flood
Hazard Determination Form, which can be
downloaded from DHS/FEMA’'s website, Figure 9-9. Standard Flood Hazard Determi-
www.FEMA.gov. A copy is provided as nation form.

Figure 9-8.

This form may be locally reproguced.

If asked to sign such a form, the local official is guaranteeing the accuracy of the
determination and may assume some liability for the action. Most local officials do not
use the form. Banks and map determination companies use it under contract with
lending institutions.

9.5.2. Flood hazard determination review

Sometimes a property is incorrectly placed in the SFHA by the lender or its map
determination company. The property owner may come to the community asking for
help or advice. The local official is welcome to double check the determination. The
inquirer should be informed that the determination is the lender’s responsibility and the
local government has no authority over it.

If it appears that the property is outside the SFHA, but the map determination says that
it is inside, the owner can ask DHS/FEMA for a determination review. A Flood Hazard
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Determination Review is requested jointly by the owner and the lender. Requests must
be postmarked not later than 45 days following the date the lender notified the borrower
that the property is in a SFHA. The following must be submitted to DHS/FEMA:

e A copy of the completed Standard Flood Hazard Determination form (FEMA
Form 81-93)

e A copy of the dated notification to the borrower from the lender that the property
is in the SFHA

e A copy of the effective NFIP map panel for the community in which the structure
or manufactured home is located, annotated to show the location of the structure
or manufactured home

e A copy of all material used by the lender or any third party it has employed to
make the flood hazard determination (DHS/FEMA must confirm the location of
the structure on the NFIP map by examining the data source used to make the
determination)

e A letter to DHS/FEMA requesting a review of the lender's determination, signed
by the borrower and the lender

e $80 payment by check or money order, in U.S. funds, made payable to "National
Flood Insurance Program"

e The materials are sent to the office identified on the form. The applicant should
download the latest version of the form from the DHS/FEMA website
(www.fema.gov) to ensure that the correct office and address are used.

If the submittal is complete and on time, DHS/FEMA will issue a Letter of Determination
Review (LODR). This review does not result in an amendment or revision to the
effective NFIP map. It is only a finding about the location of a building or manufactured
home relative to a designated SFHA.

A LODR only affects the federal requirement for purchase of flood insurance. However,
the mortgage lender always has the option to require flood insurance as a condition of
providing financing, regardless of the location of the structure.

The property owner can submit a request for a LOMA (Section 10.3) if the map needs to
be changed.

9.5.3. Property located in two zones

The building footprint, not the land, located in more than one zone must be rated using
the more hazardous zone. If a building is determined to be located where a break
occurs between zones on the FIRM, the community should use the building
requirements for the more restrictive zone.
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For example, if part of the building footprint is in a zone with BFE = 7 and part is in a
zone with BFE = 6, the community should use BFE = 7 for regulatory purposes.
Similarly, if a building footprint is partially in an A zone and partially in a V zone, the V
zone standards should be applied.

It is the location of the building footprint that determines whether a building should be
regulated under the community’s floodplain management ordinance, and how the
building should be rated for insurance purposes. For example, if part of a parcel is in an
A zone and part is in an X zone, but the building footprint is entirely in the X zone, there
is no regulatory requirement, and the building should be rated as an X zone property for
NFIP insurance purposes.
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10.1. FIRM Revision Procedures

No map is perfect and no flood situation is static. DHS/FEMA maps are based on the
best information available at the time the study was completed. The floodplain maps
should be updated as better information becomes available or as changes are proposed
in the floodplain.

From time to time, DHS/FEMA, communities, or individuals may find it necessary for a
Flood Insurance Rate Map (FIRM) or Floodway Map to be updated, corrected, or
changed.

Uniform procedures have been established for requesting and administering map
changes. DHS/FEMA uses two methods to make flood map changes—physical map
revisions and letters of map change.

10.1.1. Physical map revisions

Under this procedure, DHS/FEMA changes the map and publishes new copies. Here
the effective date of a map or panel is changed. This approach is expensive and is done
only if the change affects a large area.

10.1.2. Letters of map change

It is more common for DHS/FEMA to issue a letter that describes the map change. This
is called a letter of map change. There are three types of letters of map change:

e Letter of Map Amendment (LOMA)
e Letter of Map Revision (LOMR)
e Letter of Map Revision Based on Fill (LOMR-F)

Figure 10-1 summarizes the more common reasons why a map may require changes
and where those changes are covered in Section 10.

Reason for Change Type of Change Section
New study with new flood elevations Map Revision or Letter of Map Revision (LOMR) 10.2/10.4
New study with new floodway Map Revision or Letter of Map Revision (LOMR) 10.2/10.4
New flood control project Map Revision or Letter of Map Revision (LOMR) 10.2/10.4
Annexation changes corporate limits Map Revision or Letter of Map Revision (LOMR) 10.2/10.4
Building on natural ground above BFE | Letter of Map Amendment (LOMA) 10.3
Vacant lot above BFE Conditional Letter of Map Amendment (CLOMA) 10.3.2
Site filled above BFE Letter of Map Revision Based on Fill (LOMR-F) 10.5
Site proposed for filling to above BFE | Conditional LOMR-F (CLOMR-F) 10.5.1

Figure 10-1. Types of FIRM changes (BFE = base flood elevation).
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10.1.3. Conditional letters (CLOMAs and CLOMRS)
DHS/FEMA issues three types of conditional letters:

e Conditional Letter of Map Amendment (CLOMA)
e Conditional Letter of Map Revision (CLOMR) or
e Conditional Letter of Map Revision Based on Fill (CLOMR-F)

These are used when an applicant submits data to support proposed construction,
modifications or conditions that are expected to exist in the future. Under this process,
engineering data may be submitted for a proposed project or future condition with a
request that DHS/FEMA review the data and issue a conditional letter describing the
FIRM revision(s) that may be made upon completion of the proposed work.

Generally, conditional letters are requested so the developer can show that the project
will be removed from the floodplain or floodway after it is built. Getting the conditional
letter can be an important step for obtaining financing for the project.

Note the conditional part of a conditional letter. A conditional letter states that if a
project is constructed as designed, the map can be revised or modified (or the property
in question can be removed from the Special Flood Hazard Area [SFHA]) after the as-
built specifications are submitted and the final LOMR or LOMR-F is issued. This
presents a quandary: How does the developer construct the changes needed for the
LOMR if he cannot get a permit?

L . Conditional and Final Letters
It is important for local officials to understand that a -
A conditional letter has no

permit cannot be issued based on a lower base flood regulatory authority because it
elevation or different floodway delineation proposed by | iqjis what will happen in the future
a conditional letter until the final letter is issued. | if certain things are done. The
However, a permit can be issued for that part of the | floodplain administrator can only

work not dependent on the changes that will result from | base permit actions on final
the letter LOMAs, LOMRs, and LOMR-Fs.

For example, the developer can conduct the project in two phases. The first phase
would be the filing and regrading needed to alter the ground. After the ground is
changed, the developer's engineer submits as-built plans and certifications necessary
for DHS/FEMA to issue the final LOMR. Once the LOMR is issued, the floodplain
administrator can issue a building permit based on the new data.

10.1.4. Requesting map changes

DHS/FEMA has forms used for requesting map changes. They are listed in Figure 10-2.
Copies of them and a list of the necessary supporting information can be downloaded
from DHS/FEMA'’s website at www.FEMA.gov.
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With the exception of the MT-EZ, requests for map changes should be completed by a
licensed engineer. The most common reason a map change request is denied is that
the applicant did not submit adequate technical data to validate the change.

A processing fee is charged for LOMRs, CLOMRs, and CLOMAs. There is no fee for
requesting a LOMA.

Type of Change Section
Letter of Map Amendment (LOMA) for a single lot 10.3
Letter of Map Amendment (LOMA) for multiple lots 10.3
Conditional Letter of Map Amendment (CLOMA) 10.3
Letter of Map Revision (Based on Fill) (LOMR-F) 10.5
Conditional Letter of Map Revision (Based on Fill) (CLOMR-F) 10.5.1
Letter of Map Revision (LOMR) 10.4
Conditional Letter of Map Revision (CLOMR) 10.4.1
Physical Map Revision 10.2

Figure 10-2. DHS/FEMA map change forms.

Assistance in completing a LOMA or LOMR-F application is available from a Map
Specialist at the Map Assistance Center (Section 31).

10.1.5. Map revisions and the flood insurance purchase requirement

The issuance of a LOMA or LOMR-F eliminates the NFIP insurance purchase
requirement as a condition of federal or federally backed financing for the site identified
in the letter. LOMRs and map revisions may also remove some properties from the
SFHA.

However, the mortgage lender always has the option to require flood insurance as a
condition of providing financing, regardless of the location of the structure.
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10.2. Physical Map Revisions

If a submittal covers an area too large to be described in a letter of map change,
DHS/FEMA may prepare a full map revision. The most common reason for a map to be
physically reprinted is when a study is conducted along the full reach of a stream or the

map for large areas of the community is revised.

When there is a physical map revision, the
FIRM or one or more FIRM panels are
reprinted. The FIRM index is also reprinted
to reflect the latest date of its panels. A list of
all past panel revisions is included with the
legend for each panel. An example is in

Figure 10-3.

10.2.1. Reasons for map revisions

Map revisions are usually requested under

the following circumstances:

When a flood study is prepared for an
unnumbered A Zone, the data can be
submitted to DHS/FEMA for later
incorporation into the Flood Insurance
Study (FIS) or revised FIRM.

When a new study is based on better
information than the existing study, the
new information should be submitted to
DHS/FEMA. The study would reflect new

MAP REPOSITORY

City Hall
326 Pujo Street
Lake Charles, Louisiana 70602
(Maps available for reterence only, not for distribution.)

INITIAL IDENTIFICATION:
NOVEMBER 1, 1974

FLOOD HAZARD BOUNDARY MAP REVISION:
FEBRUARY 18, 1977

FLOOD INSURANCE RATE MAP EFFECTIVE:
OCTOBER 16, 1979

FLOOD INSURANCE RATE MAP REVISIONS:
JULY 5, 1984
SEPTEMBER 5, 1990
Map revised July 3, 1997 1o update corporate limits, 1o add special flood
hazard areas, lo change special flood hazard areas, o change Zone
designations, to update map formal, lo add roads and road names, and o
reflect updated topographic information.

To determine if flood insurance is available in this community, comact your
insurance agent or call the National Flood Insurance Program at (800} 638-6620.

S

APPROXIMATE SCALE IN FEET

Figure 10-3. The FIRM panel shows the
history of revisions for Lake Charles’
FIRM.

information, such as a new, larger bridge opening.

If a new levee, reservoir, or channel modification reduces the flow of the base flood
or the boundaries of the SFHA, the community should request that the map be
revised to reflect the new conditions or new (lower) base flood elevations.

A community must request a map revision if a project will increase the BFE or when
the community wants to revise the boundaries of its adopted floodway.

It is important to note that many small projects, such as channel clearing, low-level
dams, private levees, land treatment, or retention basins in new subdivisions do not
have a measurable effect on the base flood, and, therefore, do not warrant a map
change. The request for a change must be carefully prepared by a licensed engineer
who is familiar with DHS/FEMA flood study guidelines.
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10.2.2. Procedures

Requests for map revisions that involve changes in
flood study data, floodways, and flood elevations are
submitted using DHS/FEMA's form MT-2 (Figure 10-
4). This form and its instructions can be downloaded
from DHS/FEMA'’s website, www.FEMA.gov.

MIT-2

FEDERAL INSURANCE AND MITIGATION
ADMINISTRATION
| HAZARD MAPPING DIVISION

It is the applicant’s responsibility to ensure that the
request for a map revision is correct. The applicant is
typically the party who would benefit most from a
new map. Usually, the applicant is the property

owner who wants to eliminate the flood insurance 5 FEMA ___‘
purchase requirement or the requirements of the & P S
community’s flood damage prevention ordinance. Federal Emergency

Management Agency

10.2.3. The community’s role
Figure 10-4. The MT-2 form.

In some cases, a community will submit a request for

map revision. This happens, for example, when the community has completed a new

flood study and wants to use it to replace the data shown on the FIRM.

If the request is for a change in the regulatory data, such as the base flood elevation,
the request must have the community’s agreement before DHS/FEMA will approve it.

Note that the community can continue to require that new construction be elevated to or
above the old BFE, even if DHS/FEMA has issued a map revision that shows a lower
one. The community’s ordinance can always be more restrictive than the NFIP’s
minimum floodplain management criteria.

10.2.4. Floodway revisions

A request to change a floodway map can only be submitted by a local government or
must be concurred with by the local government. Communities interested in changing
the floodway boundaries should contact DHS/FEMA for assistance. Note that no
floodway revision will be granted unless the revision still meets the requirements of the
NFIP regulations.

10.2.5. Areas to be protected by a flood control project

DHS/FEMA may issue a map revision to communities with a flood control project under
construction. The SFHA is designated as an “A99” Zone. See Section 10.4.5 for more
information.
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10.3. Letter of Map Amendment (LOMA)

Occasionally, individual structures or parcels of land may be inadvertently included in
the Special Flood Hazard Area (SFHA). In other cases, it may be difficult to determine
whether a structure or parcel of land is in the SFHA. A Letter of Map Amendment
(LOMA) can be requested to show that the property is on natural high ground, at or
above the base flood elevation (BFE).

10.3.1. Site elevations

Certification of the property’s elevation is necessary when the best available maps do
not clearly show a property higher than the BFE. The certification must be signed,
sealed and dated by a licensed architect, engineer, or surveyor. It is recommended that
DHS/FEMA'’s Elevation Certificate be used (Section

24.2).

For a lot with a building on it: It must be shown that Lowest Adjacent Grade

the lowest adjacent grade (LAG) of natural ground is | Lowest Adjacent Grade (LAG) is

at or above the base flood elevation. the lowest point around the
outside of a building where soil

touches the foundation.

For a vacant lot: It must be shown that the lowest
elevation within the boundaries of the property is at or
above the BFE. If the proposed building site is at or above the BFE but some parts of
the lot are below the BFE, a Conditional Letter of Map Amendment (CLOMA) can be
requested.

10.3.2. Conditional LOMA (CLOMA)

MT-EZ

FEDERAL INSURANCE AND MITIGATION
ADMINISTRATION
HAZARD MAPPING DIVISION

A person may request a Conditional Letter of Map
Amendment, or CLOMA. This is done when the
structure has not yet been built, but ground
elevations show that the building site is at or above
the BFE. A CLOMA is based on the natural grade
being at or above the BFE. If filling is proposed to
bring the site at or above the BFE, a CLOMR-F is ===}
used (Section 10.5.1). Note the conditional part of a S
CLOMA as discussed in Section 10.1.3.

10.3.3. Procedures

aaaaa

Requests for LOMAs for a single lot are submitted Federal Emergency

Requests for multiple lot LOMAs and Conditional Figure 10-5. The MT-EZ form.
LOMAs (CLOMAS) are submitted using DHS/FEMA's
form MT-1 (Figure 10-10).
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An elevation certificate is recommended if there is a building on the lot (Section 24.2).
All forms and instructions can be downloaded from DHS/FEMA's website,
www.FEMA.gov.

10.3.4. The community’s role

It is the applicant’s responsibility to ensure that the request for a map revision is correct.
Since a LOMA does not propose revising flood data, there is no requirement for the
community to comment or review the application. The community will be sent a copy of
all LOMAs and CLOMAs after they are issued.

Figures 10-6 through 10-8 provide an example of a LOMA issued to amend the FIRM
for Lake Charles. Note the additional considerations on the second page of the LOMA
form—the community is advised that the LOMA only affects the structure and the rest of
the lot is still subject to floodplain management regulations.
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Federal Emergency Management Agency
Washington, D.C. 20472

May 22, 2002

MR. CASE NO.: 02-06-

COMMUNITY: CITY OF LAKE CHARLES, CALCASIEU PARISH,
LAKE CHARLES, LA 70605 LOUISIANA

COMMUNITY NO.: 220040

DEAR MR,

This 1s m reference 1o a tequest that the Federal Emergency Management Agency (FEMA) determine if the
property described in the enclosed document is located within an identified Special Flood Hazard Area, the
area that would be inundated by the flood having a 1-percent chance of being equaled or exceeded in any
given year (base flood), on the effective National Flood Insurance Program (NFIP) map. Using the
information submitted and the effective NFIP map, our determination is shown on the attached Letter of Map
Amendment (LOMA) Determination Document.  This determination document provides additional
information regarding the effective NFIP map, the legal description of the property and our determination.

Additional documents are enclosed which provide information regarding the subject property and LOMAs.
Please see the List of Enclosures below to determine which documents are enclosed. Other attachments
specific to this request may be included as referenced in the Determination/Comment document. If you have
any questions about this letter or any of the enclosures, please contact the FEMA Map Assistance Center toll
free at (877) 336-2627 (877-FEMA MAP) or by letter addressed to the Federal Emergency Management
Agency, 12101 Indian Creek Court, Beltsville, MD 20705, Additional information about the NFIP is available
on our web site at http://www.fema.gov/nfip/.

Sincerely,

Mo W Sl
Matthew B. Miller, P.E., Chief
Hazards Study Branch
Federal Insurance and Mitigation Administration

LIST OF ENCLOSURES:
LOMA DETERMINATION DOCUMENT (REMOVAL)

cc: State/Commonwealth NFIP Coordinator
Community Map Repository
Region

Figure 10-6. Cover page of a LOMA.

Note: References to the property address and owner’s name have been removed.
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Page1of2 | | Date: May 22, 2002 |case No.: 02-06- l LOMA

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP AMENDMENT
DETERMINATION DOCUMENT (REMOVAL)

COMMUNITY AND MAP PANEL INFORMATION LEGAL PROPERTY DESCRIPTION

City of Lake C'Laﬂﬁ'S; Calcasieu Parish, Lot , Waterwood Estates, as shown on Plat, File No. 1792 | recorded in
ouisiana

COMMUNITY | PIal_ Book 3_1 ' Page 217, filed on March 9, 1984, by the Recorder, Calcasieu
Parish, Louisiana

(COMMUNITY NO.: 220040

NUMBER: 2200400010E

AFFECTED | NAME: City of Lake Charles, Calcasieu
MAP PANEL |Parish, Louisiana

DATE: 07/03/1997

FLOODING SOURCE: BAYOU CONTRABAND APPROXIMATE LATITUDE & LONGITUDE OF PROPERTY: 30.178, -93.221
SOURCE OF LAT & LONG: MAPBLAST! DATUM: NAD 83
DETERMINATION

. OUTCOME 1% ANMUAL LOWEST LOWEST

WHAT IS CHANCE ADJACENT LOT

LOT BLOCK/ SUBDIVISION STREET REMOVED FLOOD FLOOD GRADE ELEVATION
SECTION FROM THE ZONE ELEVATION | ELEVATION | nevD29)
SFHA {NGVD 29) (NGVD 29)
Waterwood Structure
— Estates Drive X (shaded) 11.4 feet 11.4 feet .

Special Flood Hazard Area (SFHA) - The SFHA is an area that would be inundated by the flood having a 1-percent chance of being equaled or
exceeded in any given year (base flood).

ADDITIONAL CONSIDERATIONS (Please refer to the appropriate section on Attachment 1 for the additional considerations listed below.)
PORTIONS REMAIN IN THE SFHA

This document provides the Federal Emergency Management Agency's determination regarding a request for a Letter of Map Amendment for the property
described above. Using the information submitted and the effective Mational Flood Insurance Program (NFIP) map, we have determined that the
structure(s) on the property(ies) is/are not located in the SFHA, an area inundated by the flood having a 1-percent chance of being equaled or exceeded in
any given year (base flood). This document amends the effective NFIP map to remove the subject property from the SFHA located on the effective NFIP
map; therefare, the Federal mandatory flocd insurance requirement does not apply. However, the lender has the option to continue the flood insurance

requirement to protect its financial risk on the loan. A Preferred Risk Policy (PRP) is available for buildings located outside the SFHA. Information about
the PRP and how one can apply is enclosed.

This determination is based on the flocd data presently available. The enclosed documents provide additional information regarding this determination. If
you have any questions about this document, please contact the FEMA Map Assistance Center toll free at (877) 338-2627 (877-FEMA MAP) or by letter
addressed to the Federal Emergency Management Agency, 12101 Indian Creek Court, Beltsville, MD 20705. Additional information about the NFIP is
available on our web site at http://www.fema.govinfip/.

Matthew B. Miller, P.E., Chief

Hazards Study Branch
Federal Insurance and Mitigation Administration Version 1.3.3 381703061179

Figure 10-7. First page of a LOMA.
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Page 2 of 2 |

|Date: May 22, 2002 |Case No.: 02-06- | LOMA

Federal Emergency Management Agency
Washington, D.C. 20472

LETTER OF MAP AMENDMENT

DETERMINATION DOCUMENT (REMOVAL)
ATTACHMENT 1 (ADDITIONAL CONSIDERATIONS)

PORTIONS OF THE PROPERTY REMAIN IN THE SFHA (This Additional Consideration applies to the preceding 1
Property.)

This Determination Document has removed the subject of the determination from the Special Flood Hazard Area (SFHA).
However, portions of the property may remain in the SFHA. Therefore, any future construction or substantial improvement
on the property remains subject to Federal, State/Commonwealth, and local regulations for floodplain management.

This attachment provides additional information regarding this request. If you have any questions about this attachment, please contact the FEMA Map
Assistance Center toll free at (B77) 336-2627 (877-FEMA MAP) or by letter addressed to the Federal Emergency Management Agency, 12101 Indian
Creek Court, Beltsville, MD 20705. Additional information about the NFIP is available on our web site at http://www.fema.govinfip/.

Matthew B, Miller, P.E., Chief

Hazards Study Branch
Federal Insurance and Mitigation Administration

Version 1.3.3

381703061179

Figure 10-8. Second page of a LOMA.
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10.4. Letter of Map Revision (LOMR)

The reasons for requesting a LOMR are the same as for a physical map revision. The
difference is that DHS/FEMA will issue a LOMR when the affected area is relatively
small. If the area affected is large, it may be easier for DHS/FEMA to issue an entire
new map or panel.

A LOMR may be issued for the same reasons as a physical map revision:

When a flood study is prepared for an unnumbered A Zone

When a new study revises the existing study

If a new levee, reservoir, or channel modification affects the flow of the base flood

It is important to note that many small projects, such as channel clearing, low-level
dams, private levees, land treatment, or retention basins in new subdivisions do not
have a measurable effect on the base flood, and, therefore, do not warrant a map
change.

10.4.1. Conditional LOMR (CLOMR)

The Conditional Letter of Map Revision (CLOMR) allows for approval of anticipated map
revisions based on proposed modifications or conditions that are expected to exist in
the future. Under this process, engineering data may be submitted for a proposed
project or future condition with a request that DHS/FEMA review the data and issue a
CLOMR describing the revision(s) that may be made upon completion of the proposed
work.

DHS/FEMA only requires a CLOMR for proposed revisions involving the floodway or for
a project that will cause more than a 1-foot increase in flood heights where no floodway
has been delineated. This process normally involves revised modeling and it requires
submittal of certified as-built plans of initial filling, grading, etc., so that a LOMR may be
issued. As-built elevations must match proposed elevations.

Note the conditional part of a CLOMR. A CLOMR states that if a project is constructed
as designed, the base flood elevations can be revised or modified (or the property in
guestion can be removed from the SFHA) after the as-built specifications are submitted
and the final LOMR is issued.

It is important for local officials to understand that a permit cannot be issued based on a
lower base flood elevation or different floodway delineation proposed by a conditional
letter until the final letter is issued. However, a permit can be issued for that part of the
work not dependent on the changes that will result from the letter (e.g., construction in
the fringe could be permitted while waiting for a LOMR that revises the floodway
boundary). See also the discussion in Section 10.1.3.

Revising FIRMs 10-13 September 2008



10.4.2. Procedures

Requests for LOMRs and CLOMRs are submitted
using DHS/FEMA'’s form MT-2 (Figure 10-9). This form
and its instructions can be downloaded from
DHS/FEMA'’s website, www.FEMA.gov.

MIT-2

FEDERAL INSURANCE AND MITIGATION

ADMINISTRATION

| HAZARD MAPPING DIVISION
REWS RANCE

There are processing fees for both LOMRs and e e
CLOMRs.

It is the applicant’s responsibility to ensure that the
request for a LOMR or CLOMR is correct. The
applicant is typically the party who would benefit most

from a new map. Usually, the applicant is the property o FEMA ___‘
owner who wants to eliminate the flood insurance Ny ) ==
purchase requirement or the requirements of the Federal Emergency
community’s flood damage prevention ordinance. Management Agency
10.4.3. The community’s role Figure 10-9. The MT-2 form.

In some cases, a community will submit a request for map revision. This happens, for
example, when the community has completed a new flood study and wants to use it to
replace the data shown on the FIRM.

No matter who initiates the request for a LOMR, if it is for a change in the regulatory
data, such as the base flood elevation, the request must have the community’s
agreement before DHS/FEMA will approve it.

As noted in Section 10.4.1, a permit should not be based on a lower base flood
elevation or different floodway delineation proposed by a conditional letter until the final
letter is issued.

Note that the community can continue to require that new construction be elevated to or
above the old BFE, even if DHS/FEMA has issued a map revision that shows a lower
one. The community’s ordinance can always be more restrictive than the NFIP’s
minimum floodplain management criteria.

10.4.4. Floodway revisions

A request to change a floodway map can only be submitted by a local government or
must be concurred with by the local government. Communities interested in changing
the floodway boundaries should contact DHS/FEMA for assistance. Note that no
floodway revision will be granted unless the revision still meets the requirements of Part
65.12 of the NFIP regulations.
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10.4.5. Areas to be protected by a flood control project

DHS/FEMA may issue a Letter of Map Revision for a flood control project under
construction. The SFHA is designated as an “A99” Zone. This designation will be
changed to an X Zone when the flood control project is completed. The flood insurance
purchase requirement remains in effect in an A99 Zone floodplain, but the rates are
reduced to X Zone rates (see Section 25 on flood insurance rates).

If the project is federally funded, then DHS/FEMA will revise the FIRM to show an A99
Zone if the critical features of the project are under construction, 50% of the total cost
has been expended, and 100% of the funding is authorized.

If a flood control project does not involve federal funds, DHS/FEMA would handle a map
revision request as a Conditional Letter of Map Revision. The project sponsor must
submit engineering and technical information to document the level of protection, how
the floodplain is modified, the structural adequacy of the project, and operation and
maintenance requirements. The FIRM would be changed after the project is complete
and "as built" plans have been certified and submitted to DHS/FEMA.
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10.5. Letter of Map Revision Based on Fill (LOMR-F)

A Letter of Map Revision Based on Fill (LOMR-F) removes a structure or property from
the SFHA based on the placement of fill. No fill can be placed in the floodway.

Fill is defined as material from any source placed to raise the ground (natural grade) to
or above the base flood elevation (BFE). The common construction practice of removing
unsuitable existing material (topsoil) and backfilling with select structural material is not
considered the placement of fill if the practice does not alter the existing (natural grade)
elevation, which is at or above the BFE.

Fill that is placed before the date of the first NFIP map showing the area in a Special
Flood Hazard Area (SFHA) is considered natural grade. If the building site is on natural
grade at or above the BFE, a LOMA should be used to formally declare the site outside
the SFHA (Section 10.3).

The LOMR-F process involves providing data on existing conditions but does not
involve revisions to base flood elevations or floodway boundaries. What is needed for a
LOMR-F depends on whether there is a building on the site.

e LOMR-Fs for a vacant lot, the lowest lot elevation
must be at or above the base flood elevation Lowest Adjacent Grade

e LOMR-Fs for a lot with a building on it, the lowest | Lowest Adjacent Grade (LAG) is
adjacent grade (LAG) and the lowest floor | the lowest point around the

; : outside of a building where soll
E;Sggjgllg?lat:%s;]ement) must be at or above the base touches the foundation.

In order for a building to be removed from the SFHA, the LAG and lowest floor
(including basement) must be at or above the BFE. Certification of LAG, lowest floor,
and fill compaction is required as well as community acknowledgment of the project.

10.5.1. Conditional LOMR-F (CLOMR-F)

The Conditional Letter of Map Revision Based on Fill (CLOMR-F) allows for approval of
an anticipated filling project.

Note the conditional part of a CLOMR-F. A CLOMR-F states that if a project is
constructed as designed, the property in question can be removed from the SFHA after
the as-built specifications are submitted and the final LOMR-F is issued.

A permit to construct a building cannot be issued based on proposed filling until the final
LOMR-F is issued. However, a permit can be issued for that part of the work not
dependent on the changes that will result from the LOMR-F, such as approval to begin
filling the site. See also the discussion in Section 10.1.3.

Revising FIRMs 10-16 September 2008



10.5.2. Procedures

Requests for a LOMR-F and a CLOMR-F are
submitted using DHS/FEMA'’s form MT-1 (Figure 10-
10). This form and its instructions can be
downloaded from DHS/FEMA'’s website,
www.FEMA.gov.

There are processing fees for both a LOMR-F and a
CLOMR-F.

10.5.3. The community’s role

The community has two responsibilities. First, it must
not issue a permit to construct a building based on
proposed fill. The floodplain administrator must wait
until the final LOMR-F is issued (Section 10.5.1).

The second responsibility is to comment on the
application for a LOMR-F or CLOMR-F. The

MT-1

e g FEDERAL INSURANCE AND MITIGATION
- { J\DMINISTTU\TION

-
FEMAFORM 8157 SERIES.

B

- FEMA

7

Federal Emergency
Management Agency

Figure 10-10. The MT-1 form.

application must include a written assurance signed by a local official that the site will be
“reasonably safe from flooding.” The NFIP regulations, 44 CFR 65.2(c), define
“reasonably safe from flooding” to mean that “base flood waters will not inundate the
land or damage structures ... and any subsurface waters related to the base flood will

not damage existing or proposed buildings.”

In May 2001, DHS/FEMA published Ensuring That Structures Built on Fill In or Near
Special Flood Hazard Areas Are Reasonably Safe from Flooding in Accordance with the
National Flood Insurance Program (Technical Bulletin 10-01). Here are some quotes

from that document:

By issuance of this Technical Bulletin, FEMA is noting that residual flood hazards may exist in
areas elevated above the BFE [100-year flood elevation] by the placement of engineered
earthen fill. Residual risks in these areas include subsurface flood conditions and flooding from
events that exceed the base flood. This bulletin is intended to guide local floodplain management
officials in determining whether structures placed in filled areas are reasonably safe from
flooding. FEMA will require that the jurisdiction having authority for floodplain management
determine that an area is reasonably safe from flooding before removing it from the SFHA....

As required by state and local floodplain management ordinances, a proposed development
must be determined to be reasonably safe from flooding. The official having the authority to
make this determination should require all appropriate information for making the determination.
This may include a certification by a qualified design professional that indicates the land or
structures to be removed from the SFHA are reasonably safe from flooding, according to the
criteria described in this technical bulletin. Such a professional certification may come from a
professional engineer, professional geologist, professional soil scientist, or other design
professional qualified to make such evaluations.
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Technical Bulletin 10-01 can be downloaded from DHS/FEMA’'s website
(www.fema.gov). On page 15 is a checklist that the local official can use to help make
the determination. As noted above, it may help to require the developer to provide a
certification by a qualified design professional that indicates the land or structures to be
removed from the SFHA are reasonably safe from flooding. A sample of such a
certification is shown in the technical bulletin.

The local official’s written assurance should be on the “Community Acknowledgement
Form” (FEMA Form 81-87B), that is included in the MT-1 package.
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10.6. Community Responsibilities

A community has five responsibilities related to FIRM maintenance and revisions.

10.6.1. Submit corrections

The first responsibility is to submit corrections or revisions to maps when the community
finds an error or change in conditions. A community participating in the NFIP is
obligated by its agreement with DHS/FEMA to submit new or revised map information
when it becomes available.

44 CFR 65.3 Requirement to submit new technical data: A community's base flood
elevations may increase or ...a community’'s 100-year flood elevations may increase or
decrease resulting from physical changes affecting flooding conditions. As soon as
practicable, but not later than six months after the date such information becomes
available, a community shall notify [FEMA] of the changes by submitting technical or
scientific data...

10.6.2. Report annexations

If a municipality annexes property in the parish, documentation must be submitted to the
DHS/FEMA Regional Office (Section 31). The submittal needs to include a copy of the
ordinance of annexation. This must be done within one year of an annexation or when
the community has assumed or relinquished authority to regulate development in a
particular area (the NFIP has special procedures that need to be followed to ensure that
these areas are properly mapped and regulated and remain eligible for flood insurance).

Because it is expensive to reprint and redistribute flood maps, corporate boundary
changes are usually made only when maps are revised for other reasons, such as new
or better flood data. The municipality does not need a new map if it has annexed an
area that is shown on the parish’s FIRM. It must use the parish’s FIRM and the flood
data in the parish’s Flood Insurance Study (FIS) (Section 9.2.3).

10.6.3. Use the latest map information

As the primary repository for NFIP maps and studies, it is important for the community
to maintain adequate copies and keep them updated. It should have at least one master
map that includes all the changes, annexations, map revisions, etc.

Communities should always work off the most current FIRM, Floodway Map or Flood
Hazard Boundary Map. The map user needs to be sure that the data and maps reflect
annexations, LOMAs, LOMRs, and other changes.

Because LOMAs and LOMRs officially amend or revise the effective NFIP map, they
are public records that the community must maintain. LOMAs and LOMRs should be
noted on the community’s master flood maps and filed by panel number in an
accessible location.
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When a Flood Insurance Study is revised, it will include a section explaining the
changes that were made to the previously adopted data. Generally, the revision will
incorporate all past LOMRs, but not necessarily all past LOMAs or LOMR-Fs (they may
be too small to be reflected on the map).

Two products are available to help a community ensure that its file of LOMAs and
LOMRs is complete:

1. The FIS Data List identifies the current map panels (FIRM and Floodway), panel
by panel, and gives the effective date for each. It also lists the current FIS report
date and all the LOMAs and LOMRs in effect within the community.

2. The Summary of Map Actions (SOMA) is issued when a FIRM is revised. It
details the status of all map changes after the new FIRM becomes effective. The
SOMA categorizes LOMAS by those that were incorporated into the new FIRM,
those that could not be incorporated due to map scale limitations but will be
revalidated, and those that will be superseded by updated flood hazard informa-
tion.

These products can be special ordered through the Mapping Coordination Contractor
(Section 31).

10.6.4. Review map revision requests

Map revisions, LOMRs, and LOMR-Fs are revisions to the community’s regulatory data.
DHS/FEMA will not approve an application unless the local regulatory authority agrees.
This can be in the form of a memo to the DHS/FEMA Regional office (Section 31). See
Sections 10.2.3, 10.3.4, 10.4.3 and 10.5.3 on the community’s role for each type of map
change.

10.6.5. Keep old maps

It is important for the community to keep copies of old, revised maps and studies. They
provide a historical record of what was known and the basis of what was required in the
past. For example, a property may not have been shown in the SFHA on an old FIRM,
so there were no building requirements. If that property is later flooded, the community
would have the old map to show that the property was not in the SFHA when it was
built.

Similarly, people who purchased flood insurance based on the flood zone in effect at the
time are entitled to keep that flood zone as the basis for their rates, as long as the policy
is continuously maintained. These residents may need to see old FIRMs or Flood
Hazard Boundary Maps to support this benefit.
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Section 11. Rules for Elevated Buildings
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Note: Elevated buildings must also meet some of the requirements
spelled out for all buildings in Section 12. Elevated buildings on the coast
must also meet the requirements in Section 16.
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11.1. Protecting Buildings
11.1.1. “Building” and “structure”

One of the prime objectives of the National Flood Insurance Program (NFIP) and local
floodplain management programs is to protect new buildings. In this Desk Reference,
the term “building” is the same as the term “structure” in the NFIP regulations and the
DHS/FEMA model ordinance. The local ordinance may use either term.

44 CFR 59.1 Definitions: “Structure” means, for flood plain management purposes, a
walled and roofed building, including a gas or liquid storage tank, that is principally above
ground, as well as a manufactured home.

The term “building” or “structure” does not include open pavilions, bleachers, and similar
structures that do not have at least two rigid walls and a roof.

How to determine if a building is substantially improved or substantially damaged is
discussed in Sections 13 and 14. In this section, the term “building” is used as an all-
encompassing term that includes substantial improvements and repairs of substantial
damage to a building.

11.1.2. Protecting buildings

Buildings must be protected from the base flood. Many communities require protection
to 1 foot or 2 feet above the base flood elevation (BFE). This is strongly encouraged
and credited by the Community Rating System (CRS) (Section 26). In areas of this
document that discuss protecting a building to the BFE, the reader must remember that
a higher level is recommended and may be required by the community’s ordinance.

Residential and nonresidential buildings are treated differently. A residential building
built in the floodplain must be elevated to or above the base flood elevation.
Nonresidential buildings, on the other hand, may be elevated or floodproofed.

This section reviews basic building protection requirements for elevated buildings. Other
provisions, including floodproofing nonresidential buildings, are in Section 12. Additional
requirements in coastal floodplains are explained in Section 16.
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11.1.3. How high?

NFIP regulations require that the lowest floor of a building must be elevated to or above
the base flood elevation. Note three things about this requirement:

1. The minimum requirement is to elevate
to the BFE. Some communities require
elevation to be 1 foot or 2 feet higher. As
noted in Section 17.1, this is recom- REFERENCE
mended. E

REFERENCE
LEVEL [

e
2. In A Zones, under the minimum NFIP e
requirement, the lowest floor s BASE
measured from the top of the floor ELEVATION
(Figure 11-1). However, it is recom-
mended that buildings on elevated
foundations, such as piles or a crawl-
space, have supporting beams or floor
joists above the BFE to protect them Figure 11-1. In A Zones, the top of the floor

from flood damage. is the reference level.

)

3. The term “lowest floor” includes a basement and any other level below grade
because all usable portions of a building must be protected from flood damage.

44 CFR 59.1: Definitions: “Lowest Floor” means the lowest floor of the lowest enclosed
area (including basement). An unfinished or flood resistant enclosure, usable solely
for parking of vehicles, building access or storage in an area other than a basement
area is not considered a building’s lowest floor; provided, that such enclosure is not
built so as to render the structure in violation of the applicable non-elevation design
requirements of Section 60.3.

11.1.4. Elevation certificate

Since most new buildings built in the floodplain are
residences, elevating them is one of the most important | completing and maintaining the
requirements of the NFIP. To ensure that a building is | DHS/FEMA Elevation Certifi-
elevated to or above the BFE, the lowest floor is | cate is an important element of
surveyed and a licensed surveyor, engineer, or architect | & floodplain management pro-
completes an elevation certificate. The local permit | 9ram (Section 24.2).

office keeps a copy of the certificate. This is discussed
in more detail in Section 24.2.
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11.2. Elevation Techniques

Elevating a building to or above the base flood elevation is the most common and
secure way to protect a building from flood damage. It is the only way allowed for
residential buildings.

44 CFR 60.3(c)(2) [Communities must] Require that all new construction and substantial
improvements of residential structures within Zones A1-30, AE and AH zones on the
community’s FIRM have the lowest floor (including basement) elevated to or above the
base flood level...

All new construction and substantial improvements of residential structures in Zones
Al1l-A30, AE, AO, and AH must be elevated so that the lowest floor (including the
basement) is elevated to or above the BFE. This can be done in one of three ways:

e Elevation on fill
e Elevation on piles, piers, posts, or columns
e Elevation on walls or a crawlspace

11.2.1. Fill

NFIP regulations allow fill to be used, but
restrictions apply in floodways where fill would
cause an increase in flood heights and in V
Zones. Where fill is the method of choice, it
should be properly designed, installed in layers,
and compacted. Simply adding dirt to the building
site may result in differential settling over time.

The fill must not adversely affect the flow of

drainage from or onto neighboring properties. The  Figure 11-2. This KFC restaurant in East

fil must be protected from erosion and scour Baton Rouge Parish was built on fill

during flooding. In areas with low velocity 2ccording to the parish’'s floodplain

flooding, planting grass can do this (Figure 11-2) management ordinance. There was no
- g, p _g g 3 9 * water in the building during Tropical

In higher velocity areas, rip rap or walls may be  storm Allison in 2002.

necessary. Source: Promoting Mitigation in Louisiana — Perfor-

mance Analysis, p. 4

There are two schools of thought on the amount

of fill that should be placed. Some communities want to provide a factor of safety for the

building and its residents and require that the fill extend 10 feet to 15 feet beyond the

walls of the structure before it drops below the BFE.

Other communities, concerned about too much fill displacing floodwater storage, do not
allow filling to extend more than 2 feet beyond the walls. Where flooding is deep, this
requires a chain wall or retaining wall.
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DHS/FEMA'’s Technical Bulletin 10-01, Ensuring That Structures Built on Fill In or Near
Special Flood Hazard Areas Are Reasonably Safe from Flooding in Accordance with the
National Flood Insurance Program, has some good guidance
on constructing buildings on fill. Additional concerns | Note: State and Federal
discussed in Section 10.5 should be reviewed if the builder | permits may be needed
intends to build on fill and submit a request for a Letter of | for filing certain areas
Map Revision based on fill (LOMR-F). (Section 20).

11.2.2. Piles, posts, piers, or columns

Piles, piers, posts, or columns are
appropriate where there is deeper flooding
and fill is not feasible (Figure 11-3).
Elevation with no lower-area enclosure is
preferred in areas where flooding is likely
to have high velocities or create waves.
This permits unrestricted flow of floodwater
under a building, resulting in less force
applied to the building by floodwaters and
less impact on flood heights than if solid
walls were used.

11.2.3. Walls or crawlspace Figure 11-3. House elevated on piers (Slidell).

The third elevation technique is to build on solid walls. In shallower flooding areas, this
elevation technique is the same as
creating a crawlspace—a foundation of
solid walls that puts the lowest floor to or
above the flood level.

When solid walls are used, care must be
taken to ensure that hydrostatic or
hydrodynamic pressure does not damage
the walls. As discussed in Section 2.2.2,
these water pressures can break a solid
wall or concrete floor.

There are two ways to prevent this:

e First, walls can be used on two sides, parallel to the flow of water. The other two
sides are kept open (Figure 11-4) to minimize the obstruction to floodwaters and
lessen pressure on the foundation.

e The second, more common, approach is to have openings large enough to allow
floodwaters to flow in and out, preventing differential pressures on the walls. This
is discussed in more detail in Section 11.3.
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11.3. Enclosures
11.3.1. Problems with enclosures

Enclosures are areas created by a crawlspace or solid walls below the base flood
elevation. Therefore, the walls of an enclosure are subject to hydrostatic and
hydrodynamic forces. Damage to these walls can lead to damage to the entire structure.
Depending on the height of the enclosure, people are often tempted to convert
enclosures into additional living space or other uses that are subject to flood damage.

NFIP regulations allow certain uses in enclosures below the BFE because they are
subject to minimal flood damage. Three uses are allowed in the area below the elevated
floor:

e Building access
e Vehicle parking
e Storage of materials with low damage potential

The floodplain regulation requirements can be easier to accept if owners and builders
are encouraged to think about the enclosed lower areas as usable space. If a building
has to be elevated approximately 5 feet above grade, for example, the owner should be
encouraged to go up 8 feet. The lower area could be used for parking and the owner
would have an extra 3 feet of flood protection.

However, if the lower area is enclosed, the owner has the tendency to forget about the
flood hazard and convert the enclosure to a bedroom or other finished room. This must
be prevented. Future misunderstandings can be prevented by keeping thorough permit
records, including the owner’s signed acknowledgement of these stipulations. Figure
11-10 has an example statement that is signed by the owner.

11.3.2. Materials and utilities

The lower area on an elevated building must be floodable—it must be built of flood-
resistant materials (Section 12.2.1 on what materials are acceptable). Finishings such
as carpeting, paneling, insulation (both cellulose and fiberglass), and gypsum wallboard
(also known as drywall and sheet rock) are not allowed.

Utilities that serve the upper level also must be protected from flood damage.
Consequently, a water heater or air conditioner cannot be put in such an enclosure
unless it is at or above the base flood elevation. Air conditioning units should be
suspended from the first floor’'s floor joists or on a pedestal, at or above the BFE.
Section 12.5.2 provides guidelines on protecting fuel storage tanks.
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Figure 11-6. A properly elevated build-

Figure 11-5. Just focusing on getting the ing has all damageable items, including
lowest floor above the base flood elevation floor joists, air conditioner, and duct-
(BFE) means that floor joists and ductwork work, above the base flood elevation
may still be flooded. (BFE); the ductwork could also be run

overhead, through the attic.

It is especially important to make sure that any ductwork in a crawlspace is also at or
above the BFE (Figures 11-5 and 11-6). Refer to DHS/FEMA'’s guidebook, Protecting
Building Utilities from Flood Damage, for additional information.

If the lower area is used for access to the upper level, a stairway that is resistant to
flood damage can be easily designed. Installing an elevator is tricky, but there are ways
to design and install an elevator that would face minimal flood damage, as explained in
Elevator Installation for Buildings Located in Special Flood Hazard Areas (DHS/FEMA'’s
Technical Bulletin 4-93).

11.3.3. Openings

As noted in Section 2.2.2, solid walls can collapse from hydrostatic pressure if
floodwaters get too deep outside the building. To prevent this, the enclosure must have
openings to allow floodwaters to enter and leave, thus automatically equalizing
hydrostatic flood forces on both sides of the walls.

44 CFR 60.3(c)(5) [Communities must] Require, for all new construction and substantial
improvements, that fully enclosed areas below the lowest floor that are usable solely for
parking of vehicles, building access or storage in an area other than a basement and
which are subject to flooding shall be designed to automatically equalize hydrostatic flood
forces on exterior walls by allowing for the entry and exit of floodwaters. Designs for
meeting this requirement must either be certified by a registered professional engineer or
architect or meet or exceed the following minimum criteria: A minimum of two openings
having a total net area of not less than one square inch for every square foot of enclosed
area subject to flooding shall be provided. The bottom of all openings shall be no higher
than one foot above grade. Openings may be equipped with screens, louvers, valves, or
other coverings or devices provided that they permit the automatic entry and exit of
floodwaters.
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The design of a crawlspace or other enclosure must meet or exceed the following five
criteria:

e Two or more openings must be installed in the foundation walls.
e The bottom of the openings must be no higher than 1 foot above grade.

e The openings should be on at least two walls of the enclosure to ensure that at
least one will work if others become blocked or plugged.

e The openings must have a net area of not less than 1 square inch for every
square foot of enclosed area that is subject to flooding. If the area of the enclo-
sure is 1,000 square feet, the area of the openings combined must total at least
1,000 square inches.

e The openings must allow for automatic entry and exit of floodwaters.

A standard concrete block wall is 8 inches x 16 inches or 128 square inches (Figure
11-7). To determine how many openings would be needed in a concrete block wall,
divide the square footage of the floor area by 128.

Example 1: _1,280 square foot house =10 10 openings will be needed
128 square inches/opening

Example 2: _ 2,000 square foot house =15.62 16 openings will be needed
128 square inches/opening

Foundation Opening

1
with Vent Fr=====
/ —
Flood Protection Elevation !
) \
| Bottom ol

¥
12" Maximum f=a_| ——— Opening
Height Above Grade ! |

T
| Final Grade

}__.__.

}__I
I'J__ 1
| |

Block Foundation

Figure 11-7. Opening location in solid foundation wall.
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Openings may be equipped with screens, louvers, valves, or other coverings or devices
to keep animals out of the enclosure. However, any covering must permit the automatic
flow of floodwater in both directions. If the opening is covered by a standard crawlspace
vent cover or grate, the net area of the opening must be used and the number of
openings increased accordingly. Net areas can be found on manufacturer’s
specifications or estimated if specifications are not available.

The openings in Figure 11-8 are based on standard crawlspace vents, which most
building codes require in a crawlspace for ventilation purposes. These are often located
close to the floor joists to circulate air around the wooden members.

Such air circulation vents are located well above the ground in an elevated house and
would not meet the NFIP requirement that the bottom of the opening be within 1 foot of
grade (see the house on the right in Figure 11-8). However, NFIP requirements and
building codes can be satisfied by the same vents if they meet the five criteria listed on
the previous page.

TITTTTITE

Figure 11-8. The house on the left has compliant crawlspace openings. The openings in the
foundation on the right are too high.

Garage doors cannot be used to satisfy this requirement because they do not permit the
automatic flow of floodwaters. However, garage doors may have vents in them that
meet the above criteria.

Openings are not required for chain wall foundations that have been backfilled for
pouring of a concrete floor slab. See also, Openings in Foundation Walls.

There is an alternative to meeting these specifications. The builder may have a licensed
professional engineer or architect certify that the foundation design meets the
requirements of 44 CFR 60.3(c)(5).
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11.3.4. Use of the area

Enclosed areas must be designed so there will be little or no flood damage. They must
be used only for parking vehicles, storage, or access to the elevated living area. They
should look like the interior in Figure 11-9.

Materials to be stored should be of low flood damage potential. The type of storage
permitted in an enclosed lower area should be limited to that which is incidental and
accessory to the principal use of the structure. For instance, if the structure is a
residence, the enclosure should be limited to storage of lawn furniture, garden
equipment, ice chests, and other low-damage
items that can be conveniently moved to the !
elevated part of the building. b

The builder and owner should be advised that
a flood insurance policy will not cover items
stored below an elevated floor. This limited
coverage is explained more in Section 25.

The interior portion of an enclosed area
should not be partitioned or finished into
separate rooms, except to separate the o

garage from the access and storage areas. If E;gl’g\:ve a#t'lz'vag;sbdisl diﬁ%wshizl delnocolﬁsgﬁ
interior walls are constructed, they must have  gyer time the owner may want to improve
openings that meet the same five criteria as and finish the area.

openings in foundation walls.

4 26 '01

If a building is elevated 8 feet or more, regulating the use of the enclosure presents
special problems. Over time, the owner may forget the flood hazard and want to convert
the floodable area into a finished room. Such an action would increase the flood
damage potential for the building, violate the conditions of the building permit, and
violate NFIP regulations.

However, because the room is hidden behind walls, it can be very hard for the permit
office to catch such a conversion. The floodplain administrator should carefully check
new building plans for signs, such as roughed-in plumbing and sliding glass doors,
which indicate that the owner may plan to finish the area in the future. It is also a good
idea to clearly state on the permit the construction rules and the limitations on use of the
enclosed area.
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11.3.5. Nonconversion agreement

Enforcing restrictions against conversion of enclosed areas below the BFE to habitable
space is a problem for many floodplain administrators. Often, homeowners convert
these spaces into bedrooms, recreation rooms, or other living areas long after the
original permit for construction has been issued, resulting in a noncompliant structure. If
the property changes ownership, new residents may claim ignorance of the restrictions.
The conversions may be difficult to catch by even the most experienced building
inspectors.

One way to help prevent conversions is to have the owner sign a nonconversion
agreement. An example for A Zones is provided in Figure 11-10 and one for V Zones is
in Figure 16-8. The owner and the Recorder of Deeds sign the form indicating that the
restrictions on the below BFE enclosure have been recorded on the deed to the
property. Since the deed follows the property, future homebuyers are informed of the
restrictions.

Figure 11-10. On the next page is an example nonconversion agreement for buildings with
enclosures below an elevated floor. This example can be photocopied and used locally. A
nonconversion agreement is only necessary if the finished floor is 5 feet or more above grade.
See Figure 16-8 for an example version to use in V Zones.
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NONCONVERSION AGREEMENT
FOR CERTAIN STRUCTURES IN THE FLOODPLAIN

Application has been made for a Permit from [community name], Louisiana.

Permit #

Property Owner

Address

Deed dated , Recorded

Tax map , block , parcel
Base Flood Elevation at the siteis _ feet (NGVD).

Map Panel Number , effective date

In consideration for the granting of a Permit for the above structure, the Property Owner agrees to the
following:

1. That the enclosed area below the base flood elevation shall be used solely for parking of vehicles,
limited storage, or access to the building and will never be used for human habitation without first
becoming fully compliant with the Flood damage prevention ordinance in effect at the time of
conversion.

2. That all interior walls, ceilings, and floors below the Base Flood Elevation shall be unfinished or
constructed of flood resistant materials.

3. That mechanical, electrical, or plumbing devices shall not be installed below the Base Flood
Elevation.

4. The walls of the enclosed areas below the Base Flood Elevation shall be equipped with at least two
vents which permit the automatic entry and exit of floodwater with total openings of at least one
square inch for every square foot of enclosed area below flood level. The vents shall be on at least
two different walls and the bottoms of the vents shall be no more than one foot above grade.

5. That any variation in construction beyond what is permitted shall constitute a violation of this
agreement and Section of Ordinance #

6. That this Nonconversion Agreement becomes part of Permit #

Signature of Property Owner Witness Date

At a minimum, the following has been recorded on the deed to the above property: "This structure has
received special permission to be constructed in the Special Flood Hazard Area. The lowest floor shall
not be finished or converted to a habitable space unless the enclosed area below the Base Flood
Elevation becomes fully compliant with Ordinance # in effect at the time of conversion. At this site,
the Base Flood Elevation is feet, National Geodetic Vertical Datum."

Signature, Recorder of Deeds Date
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Section 12. Additional Rules for New Buildings
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Note: The basic requirements for elevated buildings are spelled out in
Section 11. Buildings on the coast must also meet the requirements in
Section 16.
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12.1. Floodproofing

Nonresidential buildings must be elevated or floodproofed. If they are elevated, they
must meet the same standards as for residential buildings that were reviewed in Section
11. Elevation is the preferred method because it is more dependable. Elevated
commercial and industrial buildings often can be designed so that they can continue to
operate during a flood, thereby reducing or eliminating business disruptions. Another
reason that elevation is preferred over floodproofing as a flood protection method is that
it often proves to be less expensive. Section 24.3.3

12.1.1. NFIP requirements

44 CFR 59.1: Definitions: “Floodproofing” means any combination of structural and non-
structural additions, changes, or adjustments to structures which reduce or eliminate
flood damage to real estate or improved real property, water and sanitary facilities,
structures and their contents.

44 CFR 60.3(c)(3) [Communities must] Require that all new construction and substantial
improvements of non-residential structures within Zones A1-30, AE and AH zones on the
community’s firm (i) have the lowest floor (including basement) elevated to or above the
base flood level or, (ii) together with attendant utility and sanitary facilities, be designed so
that below the base flood level the structure is watertight with walls substantially
impermeable to the passage of water and with structural components having the capability
of resisting hydrostatic and hydrodynamic loads and effects of buoyancy;

44 CFR 60.3(c)(4) [Communities must] Provide that where a non-residential structure is
intended to be made watertight below the base flood level, (i) a registered professional
engineer or architect shall develop and/or review structural design, specifications, and
plans for the construction, and shall certify that the design and methods of construction
are in accordance with accepted standards of practice for meeting the applicable
provisions of paragraph (c)(3)(ii) or (c)(8)(ii) of this section, and (ii) a record of such
certificates which includes the specific elevation (in relation to mean sea level) to which
such structures are floodproofed shall be maintained with the official designated by the
community under 859.22(a)(9)(iii);

For the purposes of regulating new construction, floodproofing is defined as measures
incorporated into the design of the building so that below the base flood elevation
(BFE):

e Walls are watertight (substantially impermeable to the passage of water)

e Structural components can resist hydrostatic and hydrodynamic loads and
effects of buoyancy

e Utilities are protected from flood damage

Most floodproofing is appropriate only where floodwaters are less than 3 feet deep,
since walls and floors may collapse under higher water levels.
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A licensed professional engineer or architect must prepare the building plans and certify
the floodproofing measures. The community Floodplain Administrator must document
floodproofed buildings in floodplains, and the best documentation, in addition to the
building plans, is the DHS/FEMA Floodproofing Certificate form (Section 24.3.3).

12.1.2. Human intervention

Human intervention means that in order for a floodproofing measure to work, a person
has to take some action before the floodwater arrives, such as turn a valve, close an
opening, or switch on a pump (Figure 12-1).

There are many potential causes

of failure for these techniques, |JARAAE BRdiilI
including inadequate  warning ml“‘j“gﬁn
time, no person on duty when the |~ :
warning is issued, the responsible
person can't find the right parts or
tools, the person is too excited or
too weak to install things correctly,
and/or the electricity fails.
Although the NFIP  allows
floodproofing  techniques that
require human intervention or an
outside source of power, they
should be discouraged.

Before plans are approved for a Figure 12-1. This floodproofed restaurant in Mandeville

o i is an example of where human intervention is needed.
building that relies on human protecting this nonresidential building is dependent on
intervention to be floodproofed, installina a doorwav barrier in time.

the administrator should make

sure that (1) the ordinance allows it and (2) there are plans and precautions to keep
problems from occurring. Techniques that rely on human intervention should only be
allowed in areas with adequate warning time and in situations where someone who is
capable of implementing or installing the required measures will be present.

More information on floodproofing can be found in Non-Residential Floodproofing
Requirements and Certification for Buildings Located in Special Flood Hazard Areas
(DHS/FEMA Technical Bulletin 3-93).

12.1.3. How high?

The minimum NFIP requirement is to floodproof a building to the BFE. However, when a
building is rated for flood insurance, 1 foot is subtracted from the floodproofed elevation.
Therefore, a building floodproofed to 1 foot above the base flood elevation receives the
same insurance rates as a building elevated to the base flood elevation. A minimum of 1
foot above the BFE helps the building owner reduce insurance costs.
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12.2. Provisions for All Buildings
12.2.1. Flood-resistant material

Whether a building is elevated or floodproofed, it is important that all of the parts
exposed to floodwaters be made of flood-resistant materials.

44 CFR 60.3(a) (3) ...If a proposed building site is in a floodprone area, all new construc-
tion and substantial improvements shall (ii) be constructed with materials resistant to
flood damage...

“Flood-resistant materials” include any building product capable of withstanding direct
and prolonged contact with floodwaters without sustaining significant damage.
“Prolonged contact” means at least 72 hours and “significant damage” is any damage
requiring more than low-cost cosmetic repair (such as painting).

The following are examples of flood resistant materials:

e Concrete, concrete block, or glazed brick
e Clay, concrete, or ceramic tile

e Galvanized or stainless steel nails, hurricane clips, and connectors (in areas
subject to saltwater flooding)

e Indoor-outdoor carpeting with synthetic backing (do not fasten down)
e Terrazzo, rubber, or vinyl floor covering with waterproof adhesives
e Metal doors and window frames

e Polyester-epoxy paint (do not use mildew-resistant paint indoors because it
contains a toxic ingredient)

e Stone, slate, or cast stone (with waterproof mortar)

e Mastic, silicone, or polyurethane formed-in-place flooring
e Styrofoam insulation

e Water-resistant glue and adhesives

e Pressure treated (.40 CCA minimum) or naturally decay resistant lumber,
marine grade plywood

For further details on flood-resistant material requirements, refer to Flood-Resistant
Materials Requirements for Buildings Located in Special Flood Hazard Areas (FEMA
Technical Bulletin 2-93).
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12.2.2. Anchoring

44 CFR 60.3(a)(3) ...If a proposed building site is in a floodprone area, all new construction
and substantial improvements shall (i) be designed (or modified) and adequately anchored
to prevent flotation, collapse, or lateral movement of the structure resulting from
hydrodynamic and hydrostatic loads, including the effects of buoyancy...

Both elevated and floodproofed buildings must be properly anchored to stabilize them
against flood forces. This means anchoring the building to its foundation and ensuring
that the foundation will not move. Therefore, the floodplain administrator must ensure
that there is adequate protection against hydrostatic and hydrodynamic forces, as well
as erosion and scour, which can undercut the foundation.

In areas of shallow flooding and low flood velocities, normal construction practices
suffice. Additional anchoring measures, such as reinforcing crawlspace walls, using
deeper footings, using extra bolts to connect the sill to the foundation, or installing rods
to connect the cap to the sill (Figure 12-2), should be required in three situations:

e Areas where the flood flows are faster than 5 feet per second
e In areas subject to waves and high winds
¢ In manufactured homes (Section 12.4.3)

It may be necessary in some areas to use
foundations, such as piles or piers, which Studs
provide less resistance to floodwaters. -

In areas where these conditions are
present, the builder’'s architect or engineer
should sign a statement saying that the
design of the building includes “anchoring
adequate to prevent flotation, collapse,
and lateral movement” during the base
flood.

Anchor bolt
Sill

Anchor bolt
in foundation

Side elevation

Figure 12-2. Details on anchoring a building for
high velocity flooding and/or high winds.

Source: Windstorm Mitigation Manual for Light Frame
Construction, lllinois Emergency Management Agency, 1997.
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12.2.3. AO and AH Zones

AO Zones are shallow flooding areas where DHS/FEMA provides a base flood depth.
They are discussed in Section 8.3.2. Since there is no BFE, the rules read a little
differently.

In AO Zones, all new construction and substantial improvements of residential
structures shall have the lowest floor (including basement) elevated above the highest
adjacent grade:

e At least as high as the depth number specified in feet on the community’s
FIRM or

e Atleast 2 feet if no depth number is specified

All new construction or substantial improvements of nonresidential structures shall meet
the above requirements or, together with attendant utility and sanitary facilities, be
floodproofed to the same elevation.

AH Zones are sheet flow areas with base flood elevations. They are also discussed in
Section 8.3.2. In AO and AH Zones, adequate drainage paths are required around
structures on slopes to guide floodwater around and away from proposed structures.
Requiring this throughout the community is a good idea because it will prevent local
drainage problems from causing surface flooding.

12.2.4. Basements

The definition of the “lowest floor” includes basements and the definition of “basement”
includes any floor level below grade.

44 CFR 59.1 Definitions: “Basement” means any area of the building having its floor sub
grade (below ground level) on all sides.

Note that a floor that is below grade on only three sides with the fourth side at or above
grade is not considered a basement. A sunken den, storm cellar, or other level in a
building that is below grade on all sides is a basement for the purposes of the NFIP.

A basement is the lowest floor for both the regulatory and insurance aspects of the
NFIP. For a new residential building in the floodplain, the lowest floor (including
basement) must be at or above the base flood elevation. Because the lowest floor
would have to be above grade, this essentially prohibits basements in the floodplain.
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12.3. Subdivisions

The NFIP regulations protect insurable buildings and reduce future exposure to flood
hazards. Sections 11 through 16 discuss rules for ensuring that new and existing
buildings comply with the NFIP requirements.

This section covers additional requirements that help ensure that the buildings stay
habitable and additional flood problems are not created.

12.3.1. Subdivision requirements
As noted in Section 9.3.4, larger subdivisions must provide BFEs if they are not already
provided with the FIRM and Flood Insurance Study (FIS). With these data, new

buildings must be properly elevated or floodproofed.

Subdivisions and other larger developments also must be reviewed to ensure they are
reasonably safe from flood damage.

44 CFR 60.3(a)(4) [The community must] Review subdivision proposals and other
proposed new development including manufactured home parks or subdivisions, to
determine whether such proposals will be reasonably safe from flooding. If a subdivision
proposal or other proposed new development is in a floodprone area, any such proposals
shall be reviewed to assure that (i) all such proposals are consistent with the need to
minimize flood damage within the floodprone area, (ii) all public utilities and facilities,
such as sewer, gas, electrical, and water systems are located and constructed to minimize
or eliminate flood damage, and (iii) adequate drainage is provided to reduce exposure to
flood hazards;

This review applies to subdivisions and other large developments, such as apartments,
parks, shopping centers, schools, manufactured home parks, and planned unit
developments. If these structures are floodprone, the builder should:

e Minimize flood damage by locating structures on the highest ground

e Have public utilities and facilities located and constructed so as to minimize
flood damage

e Provide adequate drainage for each building site

Site plans for new developments and proposed plats for subdivisions usually can be
designed to minimize the potential for flood damage while still achieving the economic
goals of the project.

Developers should be encouraged to view the floodplain as an amenity to be kept open
to provide habitat, recreation and aesthetic benefits for future occupants. For example,
lot size could be reduced, the lots could be clustered on high ground, and some building
sites could have views of the floodplain (see also the discussion in Section 17).
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12.3.2. Subdivision plats

Several Louisiana communities require
subdividers to show the flood hazard on .
their final plats. These documents are filed }+¢&
with the official property records. When title *
searches or other property reviews are
conducted, the hazard is disclosed. This is
especially helpful for potential buyers. In the
example in Figure 12-3, the community
requires both the floodplain boundary and
the minimum floor elevation to be posted on -
new subdivision plats. NE

Note: It is a good idea to reference the

source of the flood hazard data on the plat

so the designations can be superseded by ]

later map revisions and amendments. Figure 12-3. Subdivision plat showing flood
hazard data.

12.3.3. Water and sewer systems

44 CFR 60.3(a)(5) [The community must] Require within floodprone areas new and
replacement water supply systems to be designed to minimize or eliminate infiltration of
flood waters into the systems; and

44 CFR 60.3(a)(6) [The community must] Require within floodprone areas (i) new and
replacement sanitary sewage systems to be designed to minimize or eliminate infiltration
of flood waters into the systems and discharges from the systems into flood waters and
(if) onsite waste disposal systems to be located to avoid impairment to them or contamina-
tion from them during flooding.

The objective of these requirements is to ensure that a building that is protected from
flood damage can still be used after the flood recedes. In most instances, these criteria
can be met through careful system design. Manholes should be raised above the base
flood level or equipped with seals to prevent leakage. Pumping stations should have
electrical panels elevated above the BFE.

Private septic systems, including any associated mechanical equipment, are subject to
these requirements, too. The first objective should be to locate the system outside the
flood hazard area. If this cannot be done, DHS/FEMA's Protecting Building Utilities from
Flood Damage, contains guidelines for septic systems in the floodplain.

The municipal or parish health or sanitation department may already prohibit septic
systems in the floodplain or have special design requirements that account for the wet
conditions.
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12.4. Manufactured homes
12.4.1. Definition

Under NFIP regulations, a manufactured home includes a building that is transportable,
a mobile home, or a “double wide.” The term does not include a “recreational vehicle,”
which is defined in Section 12.4.5. NFIP regulations use the term “manufactured home”
to include mobile homes and prefabricated buildings.

44 CFR 59.1 Definitions: “Manufactured home” means a structure, transportable in one or
more sections, which is built on a permanent chassis and is designed for use with or
without a permanent foundation when attached to the required utilities. The term
“manufactured home” does not include a “recreational vehicle.”

12.4.2. Elevation

Generally, manufactured homes must meet the same flood protection requirement as
“stick built” or conventional housing. Since they are usually residential buildings, they
must be elevated so the lowest floor is above the BFE.

44 CFR 59.1 Definitions: "Manufactured home park or subdivision" means a parcel (or
contiguous parcels) of land divided into two or more manufactured home lots for rent or
sale.

44 CFR 60.3(c)(12) Require that manufactured homes to be placed or substantially
improved on sites in an existing manufactured home park or subdivision within Zones A-1-
30, AH, and AE on the community's FIRM that are not subject to the provisions of
paragraph (c)(6) of this section be elevated so that either (I) the lowest floor of the
manufactured home is at or above the base flood elevation, or (ii) the manufactured home
chassis is supported by reinforced piers or other foundation elements of at least
equivalent strength that are no less than 36 inches in height above grade and be securely
anchored to an adequately anchored foundation system to resist floatation, collapse, and
lateral movement.

However, there can be difficulties in elevating manufactured homes to the BFE in an
older manufactured home park due to small lot sizes and the split ownership of the
manufactured home and the lot itself. Therefore, 44 CFR Section 60.3(c)(12) allows for
a limited exemption to elevating to the BFE in pre-FIRM manufactured housing (mobile
home) parks. In older parks, a newly placed manufactured home chassis may be
elevated only 3 feet above grade, provided it “is supported by reinforced piers or other
foundation elements of at least equivalent strength.”

This exemption does not apply to:

e New manufactured housing (mobile home) parks
e Expansions to existing parks
e Manufactured housing located outside a pre-FIRM park
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e Repairing or replacing a manufactured home (in a pre-FIRM park) substan-
tially damaged by a flood

The exemption may not be necessary or appropriate for every community, especially if
manufactured home parks are able to meet the requirement to elevate to the BFE. In
other areas, the flood hazard may be so severe that the exemption may put lives and
property at too great a risk.

A community that does not allow this exemption for existing mobile
home parks can receive Community Rating System (CRS) credit under
NFIP/CRS Activity 430 (Higher Regulatory Standards).

12.4.3. Anchoring

44 CFR 60.3(c)(6) ...[Manufactured homes must] be elevated on a permanent foundation ...
and be securely anchored to an adequately anchored foundation system to resist
floatation collapse and lateral movement.

A “permanent foundation” means more than a stack of concrete blocks. It should include
the following factors:

e A below-grade footing capable of resisting overturning

e The depth must account for frost depth and expected scour

e The footing must be sized appropriately for the site’s soil bearing capacity
e The design must account for seismic and other hazards

The following types of permanent foundations should be used:

¢ Reinforced piers

e Post-tensioned piers
e Posts

e Piles

e Poured concrete walls

e Reinforced block walls

e Compacted fill

= :-: . — :-:-::: =

“Adequately anchored” means a system of ties, W/ 7 W/
anchors, and anqhorlng equipment that will with- Figure 12-4. Manufactured home
stand flood and wind forces. The system must work  anchoring and tie-downs.
in saturated soil conditions. Usually this means . o

, . . ource: Manufactured Home Installation in
over-the-top or frame tie-downs in addition to Fiood Hazard Areas.
standard connections to the foundation (Figure 12-4).
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The Louisiana Manufactured Housing Commission is responsible for licensing and
regulating the sale and installation of mobile homes. The law creating the Commission
(RS 51:911.21 — 32) establishes a variety of installation requirements, including frame
and roof tie downs. An installer must be licensed and must obtain a State permit.
Installation must be done in accordance with manufacturers’ specifications and the
installer must certify to the Commission that the home is in compliance. These State
installation standards preempt any local regulations.

The law notes, “In floodprone areas, the foundation shall comply with the requirements
set forth in the manual, Manufactured Home Installation in Flood Hazard Areas,
published by the Federal Emergency Management Agency.”

12.4.4. Evacuation

In some areas, there is adequate warning time to remove a manufactured home from
harm’s way. Protecting such property should not be discouraged, so DHS/FEMA allows
an evacuated manufactured home to be put back on the original site without having to
meet the requirements for siting a new building (assuming it was on the site legally). A
legally placed, existing manufactured home can be returned after an evacuation without
being elevated, provided it is not enlarged or altered. However, because so much can
go wrong when trying to evacuate a manufactured home, evacuation is not a substitute
for permanently protecting the manufactured home by elevating it to or above the BFE.

12.4.5. Recreational vehicles

44 CFR 59.1 Definitions: “Recreational vehicle” means a vehicle which is:

(a) built on a single chassis;

(b) 400 square feet or less when measured at the largest horizontal projection;

(c) designed to be self-propelled or permanently towable by a light duty truck; and

(d) designed primarily not for use as a permanent dwelling but as temporary living
guarters for recreational, camping, travel, or seasonal use.

A recreational vehicle placed on a site in a Special Flood Hazard Area (SFHA) must be:

e On the site for fewer than 180 consecutive days

e Fully licensed and ready for highway use. “Ready for highway use” means
that it is on its wheels or jacking system, is attached to the site only by quick
disconnect type utilities, and has no permanently attached additions.

Otherwise, it must meet the elevation and anchoring requirements for manufactured
homes.

The purpose of this requirement is to prevent recreational vehicles from being
permanently placed in the floodplain unless they are as well protected from flooding as
a manufactured home.
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12.5. Accessory Structures

Certain accessory structures may not qualify as “buildings.” For example, open
structures, such as gazebos and picnic pavilions, are not “buildings” and do not have to
be elevated or floodproofed. However, such projects do have to meet all other
ordinance requirements, such as not cause an obstruction in the floodway.

12.5.1. Small structures

In some cases, low-cost accessory buildings may not
have to be elevated or dry floodproofed. With certain
precautions taken, wet floodproofing is acceptable.
These structures could include detached garages, small | only apply where there is
boathouses, pole barns, and storage sheds. However, a | shallow, slow moving water.

variance would be required (Section 21).

Note: This section does not
apply in V Zones. These criteria
for small accessory buildings

An alternative to issuing a variance every time (which is not a good practice) is to adopt
the appropriate specifications in the community’s flood damage prevention ordinance.
The draft language needs to be reviewed by the Department of Transportation and
Development (LADOTD) and DHS/FEMA before the ordinance is amended to ensure it
meets their requirements.

The following specifications can be used when approving a wet floodproofed accessory
building, such as a small, detached garage or shed. These specifications should be
included in the variance or ordinance language:

1.

Use of the accessory structure must be limited to parking or limited storage and
not for human habitation.

The structure must be no larger than 500 square feet.

The structure must meet all other ordinance requirements. For example, if the
site is in the floodway, it must be demonstrated that the structure will not cause
an obstruction to flood flows (Section 15).

The accessory structure must be built with flood-resistant materials for the
exterior and interior building components and elements (i.e., foundation, wall
framing, exterior and interior finishes, flooring, etc.) below the BFE (Section
12.2.1).

The accessory structure must be adequately anchored to prevent flotation,
collapse, or lateral movement of the structure. (Section 12.2.2). All of the build-
ing's structural components must be capable of resisting specific flood-related
forces, including hydrostatic, buoyancy, hydrodynamic, and debris impact forces
(Section 2.2).

The accessory structure must meet the NFIP openings requirement spelled out in
Section 11.3.3.
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7. Any mechanical, electrical, or other utility equipment must be located above the
BFE or floodproofed so that it is contained within a watertight, floodproofed
enclosure capable of resisting damage during flood conditions.

8. Major equipment, machinery, or other contents must be located above the BFE.

These eight wet floodproofing specifications are very involved. There will be many
instances where an applicant for a permit to build an accessory building will find it easier
to build it elevated, or not to build it at all. From a floodplain management perspective,
either approach would be preferred over wet floodproofing a new accessory building.

There are two precautions to note:

1. The community’s action does not affect flood insurance rates. A separate policy
on a wet floodproofed building can be very expensive.

2. Larger or more expensive buildings, attached garages, room additions, and
similar modifications to a larger building must meet the regular flood protection
requirements (e.g., substantial improvements to a residential building must be
elevated above the BFE plus any required freeboard).

For additional guidance, see DHS/FEMA’'s Wet Floodproofing Requirements for
Structures Located in Special Flood Hazard Areas in Accordance with the National
Flood Insurance Program (Technical Bulletin 7-93) and Protecting Building Utilities from
Flood Damage. Information on ordering these references is in Section 29.

12.5.2. Fuel storage tanks

There are two hazards with placing fuel storage tanks in the floodplain. First, if the tank
is not full, it could float when surrounded by water. This will break the connection to the
fuel line, causing the second hazard — fire, explosion, and/or spilling a hazardous
material into floodwaters (Figure 2-3). A floating tank also adds to the debris that can
batter structures downstream and block culverts and bridge openings.

Therefore, it is very important that fuel storage tanks are installed properly. Detailed
guidance is provided in Section 3.2 of DHS/FEMA'’s Protecting Building Utilities from
Flood Damage (Section 29).

The preferred technique is to elevate the tank on a platform. Here are some guidelines:

e The tank should be anchored to the platform with straps, which would con-
strain the tank in wind, earthquake, and other applicable forces.

e In coastal zones, the straps should be made of non-corrosive material to
prevent rusting.

e In velocity flow areas, the platform should be supported by posts or columns
that are adequately designed for all loads including flood and wind loads.
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e The posts or columns should have deep concrete footings embedded below
expected erosion and scour lines.

e The piles, posts, or columns should be cross-braced to withstand the forces
of velocity flow, wave action, wind, and earthquakes. Cross-bracing should be
parallel to the direction of flow to allow for free flow of debris.

e In non-velocity flow floodplains, the tank can be elevated on compacted fill

that is above the BFE.

If the tank cannot be elevated above the BFE, the designer must account for the threats
of flotation due to buoyancy, movement from velocity flows, and damage by floating
debris. Locating the tank below ground will account for velocity flows and debris, but

increases buoyancy forces.

Whether the tank is located below
ground or above ground, the best
approach is to attach it securely to a
counterweight to prevent it from
floating.

Because of the hazard presented by
a fuel storage tank, the applicant

should be required to provide
engineering calculations that
demonstrate that the system s

strong enough to resist the effects of
buoyancy from water up to the base
flood elevation. Designers can be
referred to the formulas in Section
3.2.3.1 of Protecting Building Utilities
from Flood Damage.

T'URNBUCKLE

HOOK
BOLT

ANCHOR BOLTS THROUGH HOLES IN
THE TANK AGAINST SADDLE TO SECURE
THE TANK'S LATERAL MOVEMENT AND

UPLIFT BUOYANCY FORCES

Figure 12-5. Typical anchoring arrangement for a
propane tank: tie down straps over the top and a
securely anchored saddle.

Source: Protecting Building Utilities from Flood Damage
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13.1. Substantial Improvement

Sections 11 and 12 focus on the rules and regulations that prevent or reduce damage
from floods to new buildings. This section looks at what happens when an owner wants
to make an improvement, such as an addition, to an existing building.

13.1.1. NFIP requirement

The basic rule is: If the cost of improvements equals or exceeds 50% of the market
value of the building, the building must be brought up to current floodplain management
standards. Under these conditions, an existing building must meet the requirements for
new construction.

44 CFR 59.1: Definitions: *“Substantial improvement” means any reconstruction,
rehabilitation, addition or other improvement to a structure, the total cost of which equals
or exceeds 50 percent of the market value of the structure before the start of construction
of the improvement.

13.1.2. Projects affected

All building improvement projects worthy of a permit must be considered, including:

e Remodeling projects
e Rehabilitation projects

- .. Note: If any part of a
e Building additions building is in the SFHA, the

e Repair and reconstruction projects (these are | entire building is subject to
addressed in more detail in Section 14 on substan- | these provisions.
tial damage)

If a community does not require permits for minor maintenance, such as re-roofing, or
projects under a certain dollar amount, then such projects are not subject to the
substantial improvement requirements. However, if a larger project includes re-roofing,
etc., the cost of all of the improvements must be included in the project costs.

13.1.3. Multiple projects

One problem the floodplain administrator faces is a permit applicant trying to avoid the
requirement by applying for a permit for only part of the job and then applying for
another permit to finish the work a month or two later. If both applications are together
worth more than 50% of the value of the building, the combined project should be
considered a substantial improvement and subject to the rules.

In order to help enforce this, some communities count all applications submitted over
one year as one project. The community attorney should be asked to verify whether the
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ordinance clearly provides the authority to do this. If so, it should be spelled out in the
permit papers given to the applicant.

Some communities require improvements to be calculated cumulatively over several
years. All improvement and repair projects undertaken over a period of 5 years, 10
years, or the life of the structure, are added up. When they total 50%, the building must
be brought into compliance as if it were new construction.

Community Rating System (CRS) credits tracking improvements to
enforce a cumulative substantial improvement requirement. It also
credits using a lower threshold than 50%. These credits are found
under Activity 430, Section 431.c and d in the CRS Coordinator’s
Manual and the CRS Application. See also CRS Credit for Higher
Regulatory Standards for example regulatory language.

NFIP/CRS

The National Flood Insurance Program’s (NFIP’s) Increased Cost of Compliance
benefits are explained in Section 14.3. A building that has been flooded twice (where on
the average, the value of the damage equaled or exceeded 25% of the pre-flood value
of the building) is eligible to receive this benefit. In order to make this provision
available, the community must keep track of multiple repair projects (and have the
ordinance language shown in Figure 14-3).

13.1.4. Post-FIRM buildings

The substantial improvement rules do not address only pre-Flood Insurance Rate Map
(FIRM) buildings—they cover all buildings, including post-FIRM ones.

In most cases, a post-FIRM building is properly elevated or otherwise compliant with
regulations for new construction. However, sometimes a map change results in a higher
BFE or a change in flood zone. A substantial improvement to a post-FIRM building may
require the building to be elevated to protect it from the new, higher, regulatory flood
protection elevation.

All additions to a post-FIRM building must be elevated at least as high as the flood
protection elevation in effect when the building was built. (The community cannot allow
a compliant building to become noncompliant by allowing additions at grade).

If a map revision has taken place and the BFE has increased, then,:

e Additions that are substantial improvements must be elevated to the new flood
protection elevation (see Example 8, Section 13,2,8).

e Small additions that do not meet the substantial improvement criteria must be
elevated at least as high as the flood protection elevation in effect when the
building was built (see Example 7, Section 13,2,7).

e Additions to non-residential buildings may be floodproofed to these required
elevations.
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13.1.5. The formula

A project is a substantial improvement if:

Cost of improvement project > 50%
Market value of the building

For example, if a proposed improvement project will cost $60,000 and the value of the
building is $100,000:

$ 60,000 =0.6 =“60%"
$100,000

The cost of the project exceeds 50% of the building’s value, so it is a substantial
improvement. The floodplain regulations for new construction apply and the building
must meet post-FIRM construction requirements. If the project is an addition that meets
the criteria discussed in Sections 13.2.3 and 13.2.4, only the addition has to be
elevated.

The formula is based on the cost of the project and the value of the building. These two
numbers must be reviewed in detail. Keep good records of the applicant's estimates
and calculations.

13.1.6. Project cost
The cost of the project means all structural costs or costs of the repair, including:

e All materials

e Built-in appliances

e Overhead

e Profit

e Repairs made to damaged parts of the building worked on at the same time
e Labor

A more detailed list is included in Figure 13-1. All work that is done must be counted as
part of the project, even those things that would not normally require a permit, such as
the cost of painting. If materials are donated or discounted, the cost of repairs must be
made using the true value of the materials.

Labor is the “true” cost of hiring someone to do the job, i.e., the prevailing rates
contractors charge. If the owner does it himself or has free help, the “true” cost of that
labor must be included.

To determine substantial improvement, a detailed cost estimate is needed for the
project, prepared by a licensed general contractor, professional construction estimator,
or the permit office.
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Items to be Included

— All structural elements, including:
— Spread or continuous foundation footings and pilings
— Monolithic or other types of concrete slabs
— Bearing walls, tie beams and trusses
— Floors and ceilings
— Attached decks and porches
— Interior partition walls
— Exterior wall finishes (brick, stucco, siding) incl. painting and moldings
— Windows and doors
— Reshingling or retiling a roof
— Hardware
— Allinterior finishing elements, including:
— Tiling, linoleum, stone, or carpet over subflooring
— Bathroom tiling and fixtures
— Wall finishes (drywall, painting, stucco, plaster, paneling, marble, etc).
— Kitchen, utility and bathroom cabinets
— Built-in bookcases, cabinets, and furniture
— Hardware
— All utility and service equipment, including:
— HVAC equipment
— Plumbing and electrical services
— Light fixtures and ceiling fans
— Security systems
— Built-in kitchen appliances
— Central vacuum systems
— Water filtration, conditioning, or recirculation systems
— Cost to demolish storm-damaged building components
— Labor and other costs associated with moving or altering undamaged building components to
accommodate improvements or additions
— Overhead and profits

Items to be Excluded

— Plans and specifications
— Carpeting over a finished floor
— Survey costs
— Permit fees
— Post-storm debris removal and clean up
— Outside improvements, including:
— Landscaping
— Sidewalks
— Fences
— Yard lights
— Swimming pools
— Screened pool enclosures
— Detached structures (including garages, sheds and gazebos)
— Landscape irrigation systems

Figure 13-1. Items included in calculating cost of the project.
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The floodplain administrator must review the estimate submitted by the permit applicant.
To verify it, the administrator can use his or her professional judgment and knowledge
of local and regional construction costs or building code valuation tables published by
the major building code groups. These tables can be used for determining estimates for
particular replacement items if the type of structure in question is listed in the tables.

There are two possible exemptions to calculating the cost of an improvement or repair
project: 1) improvements to correct pre-identified code violations and 2) historic
buildings. These are explained in more detail in Section 13.3.

13.1.7. Market value

In simple terms, market value is the agreed-upon price between a willing buyer and
seller. The market value of a structure reflects its original quality, subsequent
improvements, physical age of building components, and current condition.

However, the market value of a property is more than just the value of its building.
Market value of developed property varies widely due to the desirability of its location.
For example, two houses of similar size, quality, and condition will have far different
prices if one is on the coast, or in the best school district, or closer to town than the
other—but the value of the building materials and labor that went into both houses will
be nearly the same.

For the purposes of determining substantial improvement, however, market value
pertains only to the structure in question. It does not pertain to the land, landscaping, or
detached accessory structures on the property. Any value resulting from the location of
the property should be attributed to the value of the land, not the buildin