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FOREWORD

The U.S. Water Resources Council contracted for this report to

update and supplement Volumes 1 and 2 of Regulation of Flood Hazard Areas

to Reduce Flood Losses which were prepared and published by the Council

between 1968 and 1971. Volume 3 reviews accomplishments and problems of
the decade of the 1970s in the use of floodplain regulations as one
element of floodplain management. It suggests strategies for the 1980s
for improving the guality of regulations and for combining regulations
with other management tocls to serve multipurpose state and local goals.

As a supplement to Volumes 1 and 2, this report does not repeat
earlier materials. The reader is assumed to be familiar with basic
floodplalin management concepts. Emphasis in this volume is on conclu-
sions drawn from the experience of the 1970s and new directions for the
19280s.

The report was prepared for the Council by Dr. Jon A. Kusler, an
attorney and speciralist in water resources systems, working under the
guidance of an interagency task force. He is uniquely qualified to
carry out this task, having been principélly responsible for the research
and writing of Volumes 1 and 2, and as the author of many studies on
floodplain management during the last decade. The opinions expressed

herein are those of Dr. Kusler.

We hope you find the report useful and interesting.

vk ffor

Frank Thomas
Acting Director,
U.S5. Water Resources Council
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PREFACE

Volume 3 documents progress and problems with floodplain regulations
in the 1970s and suggests strategies for the use of regulations as part
of broader floodplain management efforts in the 1980s. Its focus is on
state and leocal programs, including innovations that can serve as examples
for effective flood loss reduction in the 1980s.

Preparation of vVolume 3 began with surveys of state and local flood-
plain regulations and court decisions during the 1970s to document prog-
ress and to identify problems. The surveys revealed that the materials

contained in Volumes 1 and 2 of Regulation of Flood Hazard Areas to Reduce

Flood Losses including model statutes and ordinances and legal analyses,

are generally applicable to the 1980s. Valume 3, therefore, 1s designed
to supplement and update rather than replace earlier materials, with an
emphasis on increasingly effective floodplain management.

Material from the two surveys has been assembled and published as

two separate appendices: Strengthening State Floodplain Management and

Innovation in Local Floodplain Management. Volume 3 cites and draws

upon both,

The report and appendices are based upon both primary and secondary
sources of information. Preparation began with the review of papers and
presentations from a series of eight floodplain and wetland seminars con-
ducted by the U.S. Water Resources Council during the winter of 1978 and
the spring of 1979. The seminars dealt with problems, issues and oppor-
tunities in floodplain and wetland management. See Kusler {(1979). This
assimilation was followed by a review of other publications issued since
1970 dealing with floodplain management. (See the biblicgraphy of this
report and the appendices for a partial listing.}) Contacts were also
made with other studies underway including one conducted by the National

Science Foundation For Congress in 1980 which produced an excellent
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document, A Report on Flood Hazard Mitigation. Since the goal of the

present report was to distill a decade of research and experience concern-
ing the status, problems and possible new approaches for floodplain regu-
lations, considerable use was made of this and other studies. UNot
surprisingly, conclusions of the present study closely parallel those of
the National Science Foundation,

After completing the literature review, several independent surveys
were conducted. These included (1) a survey of all state floodplain pro-
grams, carried out by the Association of State Floodplain Managers;

(2} interviews with approximately 300 local government officials, state
program personnel, regional personnel of FEMA, and the Corps of Engineers;
{(3) a search and analysis of court cases since 1970 which have litigated
federal, state and local floodplain regulations; and (4) preparation of
case study profiles for 150 communities with innovative floodplain manage-
ment programs,

These surveys helped test conclusions and recommendations from other
studies and provided new information concernlng innovatlive approaches but
fell short of field documentation of flood hazard mitigation approaches.
Limited data concerning the type and characteristics of new and existing
floodplain structures; flood losses to unprotected, partially protected
structures; the effectiveness of specific types of flood mitigation
measures; and compliance of new structures with regulations prevented a
thorough analysis of regulations, It is hoped that the Federal Emergency
Management Agency, the U.S. Army Corps of Engineers, the National Science
Foundation, the states, and other organizations will help gather such
data over the next decade to test the conclusions of this and other
reports.

In the synthesis of material, several conclusions were particularly

compelling:



2)

3)

The overall floodplain mapping, regulatory, acquisition,
insurance, and other management approaches applied at the
state and federal levels during the 1970s have stimulated
large numbers of strong community fleoodplain management pro-
grams. Now the challenge is to address the more unique flood
proklems which face thousands of additicnal communities,

Flocoding will continue to be a major national problem with
periodic losses of hundreds of lives and billions of dellars
in property damage when major hurricanes and inland storms
cccur, Despite the substantial progress in nonstructural
floodplain management made during the 1970s, full implementa-
vion of flood loss mitigation measures 1is still far away,
particularly for existing uses. Implementation will require
continued federal leadership through partially subsidized
insurance, disaster assistance conditioned upon mitigation
measures, and floodplain acquisition and flood control measures
on a cost-sharing basis. This should take place within a
framework of consistent overall federal standards. States,
communities and the private sector may bear a larger burden
but the shift from total federal responsibility to greater
state, local and private responsibility will take time. A
careful system of incentives and disincentives is needed,

Floodplaln management has become a technical subject as the
approaches for floodproofing, flood warning systems, postdisas-
ter mitigation, specialized regulation, and acquisition and
relocation have been perfected. Increased expertise and educa-
tion at all levels of government and in the private sector are
needed to apply the lessons of the 19708 to the 1980s and to
develop still more new approaches.
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EXECUTIVE SUMMARY

Progress in Flocodplain Management

During the 19708, many factors contributed to the growth and testing
of floodplain management at all levels of government. Record floods
took over two thousand lives and cost billions of dollars in property
damage and govermment flood relief, Inflation scared and tax revenues
dwindled. Courts increasingly held landowners, developers, subdividers
and local governments liable for flood damages. This combination of
losses, diminished revenues, and growing liability prompted Congress,
the states and local governments to develop a federal/state/local partner-
ship to cost-effectively reduce flood losses. Floodplain management
took 1ts lead from the fiscally sound recommendation of the 1966 Federal
Flood Contrcl Task Force: "Those who occupy the floodplain should be
responsible for the results of their actions." Federal, state, and
local governments strengthened their programs to assist disaster victims
while redoubiing their efforts to break the cycle of loss, repair, and
subsequent loss. Programs were redirected to prevent losses from future
uses of the floodplain and to reduce the flcod damage potential of
existing uses after the disaster,

Governments made substantial progress in establishing coordinated
minimum flocd standards for new development in floodplains and for
redeveleopment in damaged areas. The 100-year flood standard helped to
cocrdinate federal, state and local mapping, standard-setting, flood-
proofing, regulation, and other programs. Floodplain managerent programs
were designed in many instances not only to reduce flood losses within
the lL00-year floodplain but also to serve broader goals. Implementation

was often achieved through a combination of public education, regulation,

acquisition, public facilities planning, and flood insurance., Regulations
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were adopted to prevent flocdplain occupants from increasing flood
heights and veloc¢lties on other lands, victimizing unwary buyers, or
constructing damage-prone structures. The reduction of public expendi-
tures for federal and state disaster assistance and flood control measures
was another goal. These regulations were overwhelmingly endorsed by the

courts.

Federal Actions

Congress and federal agencles such as the Water Resources Council
{WRC), the Federal Emergency Management Agency (FEMA), and the Office of
Management and the Budget (OMB) made considerable progress in developing
a coordinated federal policy te reduce future flood losses to public and
private land uses. Nonstructural solutions were one component of that
pclicy., Important federal actions during the decade were:

° The National Flood Insurance Program was expanded to almost two
million policies and its cocordination with disaster assistance
programs was improved. Local governments were reguired to
adept land use control measures to reduce potential flcod
losses as a condition to obtaining federally subsidized f£lood
insurance.

. Planning for disaster preparedness and postdisaster response
increased. Disaster assistance benefits were increased, on
condition that the recipients apply for flood insurance and
adopt flood hazard mitigation measures,

. Guidelines for public uses and coordination of federal flood-
plain management were strengthened by adoption of the Floodplain
Management and Wetland Protection Executive Orders {(E.0. 11988
and 11990). These regquire that federal and federally spon-
sored projects avoid floodplains unless no alternative exists.

® Approximate flood hazard maps were developed for the entire
nation., More detailed maps were developed (or are being

developed) for 11,000 of approximately 20,000 flcod-prone
communities.

) The U.5. Army Corps of Engineers, the Soil Conservation Service,
FEMA, and other agencies enhanced their provision of technical
assistance Lo states, localities, and private landowners.

) State flocdplain management was strengthened by financial and
technical assistance from FEMA and WRC and through the Cloastal

Zone Management Program.
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o Congress adopted new resource management programs with hazard
reduction as a part of broader goals., The Coastal Zone
Management Act of 1972 includes a system of grants-in-aid to
the states. Section 404 of the Water Pollution Control Act
amendments of 1272 and 1977 provided more comprehensive federal
control of discharges into rivers, lakes, and streams, includ-
ing adjacent wetlands, Other resource protectlon measures
that include hazard reduction components are grants 1n aid to
states and communities for open space protection, wetland
acquisition, and urban renewal.

® Congress and the agencies placed greater emphasls on nonstruc-
tural sclutions including acquisition, regulations, flood-
proofing, and flood warning systems, More consistent cost-
sharing policies were also developed.

State Programs

States assumed a pivotal role in cocordination, education, technical
assistance, and se:ting standards in the 1970s.

. All 50 states appointed a flood insurance program coordinator
to help communities enroll in the NFIP and to provide tech-
nical assistance on flood leoss reduction,

. Seven states adepted new floodplain regulation programs,
adding to the 24 states that had regulatory statutes in 1970.
Others strengthened existing programs to establish standards
for local regulations or to regulate directly flood hazard
areas through permit systems, subdivision review requirements,
or building codes.

. State legislacures increased the staff size and budgets of some
state programs to accelerate mapping, increase technical
assistance, and facilitate evaluation of permits.

. Many states adopted resource conservation statutes with hazard
reduction as one objective. Four inland states and 11 coastal
states adopted wetland protection legislation. Most coastal
states established coastal zone management programs, some
stressing hazard mitigation. Hazard mitigation was emphasized
also in some wild and scenic river and subdivisicn review
programs.

. Many states combined regulatory and nonregulatory floodplain
management measures to serve multipurpose goals, including
urban renewal and resource management as well as Zlood loss
reduction. These measures included acquisition, flood warning
systems, marking of flood hazard areas, and education.

Local Programs

In one sense, the most important nonstructural floodplain manage-

ment programs of the 1970s were adopted by cities, counties, villages,
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and towns. Most nonstructural measures were implemented at the local

level.

) At least 17,000 communities adopted fleocodplain regulations or
expressed the intent to adopt such regulations in order to
enrcll in the National Flood Insurance Program. Most local
programs were consistent with minimum NFIP standards, and some
went beyond them. Community awareness of flood problems and
expertise to deal with the problems generally increased,
although some communities are still deficient in both.

[ 3 Several thousand communities adopted wetland protection regu-
lations, shoreland zoning, coastal zone management, prime
agricultural land zoning, or other water and land resource
management programs incorporating flocd loss reduction as one
objective.

. Many communities combined regulations with acguisition, flood
warning systems, public education, ané flood control works to
reduce losses to both existing and new uses and to serve
broader community objectives. Communities often adopted these
innovative programs as part of multipurpose land management
pPrograms.

Problems with Implementaticn

Despite progress in guiding new structures to flood-free sites and
establishing standards for new and existing structures in hazard areas,
problems in implementing consistent flood loss reduction policies occurred
at all levels of government. Few measures initiated in the 1970s were
used to thelr full potential.

Major problems included:

. Regulations were only partially effective in many of the
12,000 "emergency program communities" that adopted or stated
the intent to adopt regulations to qualify for the NFIF. The
problem was due to lack of maps showing 100-year flood eleva-
tions, of ordinances that were legally enforceable, and of
administrative staff in numbers sufficient to enforce compli-
ance. These problems were particularly severe in rural areas.

° NFIP flood studies and map scales, levels of accuracy, and
types of data were often partially inadequate for regulation,
acquisition, and other site-specific floodplain management
because they were developed to meet insurance rather than land
use management needs. Maps failed to account for waves, water
velocities, erosion, and watershed development, thereby showing
underestimated hazards. Flood studies identifying the 100-
year flood elevaticn were available for only one-half of the
communities. Moreover, flood maps showing floodways and
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coastal wave impact areas were available for a smaller number,
Procedures for storing map data were thoroughly inadequate
and, unless revised, threaten much of the federal investment
of over $500 million in mapping.

® Local governments and some state agencies lacked staff expertise
to evaluate how individual permits would affect flood flows.
Neither were agency personnel able to monitor or enforce state
and local fleocodplain regulations,

) State and local regulations were relatively ineffective in
reducing losses to existing uses except immediately after
flood disasters,

. Some floodplain regulations were insufficiently tailored to
flood characteristics such as fluctuations of water levels
along lakes, high velocity flow areas in mountains, and
combined storm surge and wave action in coastal areas.

[ Floodplain regulations were often poorly coordinated with
other resource protection regulations and comprehensive zoning
and planning.

. Federal subsidies for flood control works, disaster assistance,
floed insurance, and public works sometimes encouraged con-
tinued floodplain development or discouraged local government
control of floodplain development and private damage reduction
measures such as floodproofing.

« Court challenges to regulations continued, although very few
were successful,

Strategies for the 19890s

The challenge for the 1980s will be the cost-effective implementation
of flood loss reduction measures talleored to specific facts and circum-
stances within a continued overall set of national standards such as the
1l00-year flood standard. These measures should include preflood and
postflood planning and incorporate regulations as one component, Imple-
mentation will require a federal and state political and financial
climate that encourages lccal government and landowners to assume
responsibility for flood loss reduction, and provides incentives for
hazard mitigation tailored to local problems and needs. In addition to
flood loss reduction, program emphasis, for cost effectiveness, should

be on the protection of the gquality and quantity of the naticon's waters
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and on conservation of critical floodplain resources such as farm lands,

Tight budgets at all levels of govermment will complicate implementa-

ticon, but by careful allocaticon of rescurces, state and local groups can

innovatively combine regulation, acquisition, flood warning systems, and

other measures to serve multipurpose community gcals. The federal

government should continue to point the way, support, and assist state

and local governments to develop or to continue and strengthen the

programs they have already initiated.

Major strategies should include:

{1

(2)

All levels of government should implement a carefully tailored
combination of flosodplain management incentives and disincen-
tives i1nitiated in the 1970s to encourage individual responsi-
bility i1n floodplain use. These include partially subsidized
insurance, regulations, disaster assistance cenditioned on
mitigation measures, flood control measures constructed on a
cost-share basls, and selective acquisition. Governments
should remedy gaps and deficiencies in existing programs to
make them effective and equitable. Floodplain regulations
should be simplified, better quantified, and carefully ccor-
dinated with other techniques for land and water management.
Local governments should upgrade interim regulations. The
federal government should support the strengthening of state,
local and private roles in fleoodplain management.

Increased specificity is needed in federal, state, and local
mapping, standard-setting, and technical assistance to deal
with special flood problems such as wave heights, combined
erosion and flood hazards, high velocity flows, sheet flows,
flash flooding, and long-term fluctuations in ground and

surface water levels., Local conditions and the particular
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{3

needs of rural, urban, and metropolitan areas must also be
addressed.

All levels of government shoulid put greater emphasis on pre-
disaster planning and postdisaster response for areas threat-
enaed by severe flocding. Coastal barrier islands and high
velocity beach zones should have special consideration because
flocd and erosion threats are severe, development pressures

are great, and maps are often inadequate. Greater emphasis
should also be placed on inland areas subject to flash flooding.
Federal agencies (FEMA, SCS, the U.S. Geological Survey, the
Corps, and the National Oceanic and Atmospheric Administration)
should cooperate with states and localities to selectively
upgrade 100-year flood definition criteria for areas with
special problems to reflect wave helghts, watershed urbaniza-
t1on, sediment {alluvial fans), high velocity flows and spec:al
characteristics. Upgraded maps should be at a scale and level
of accuracy suitable for land use management.

The criteria used by states and localities to evaluate permits
should reflect upgraded flood data and be expanded to serve
multipurpose resource management goals. Staffs should be
expanded and better trained to evaluate how a proposed activity
will affect resource values and whether it is consistent with
broad community goals. Procedures for determining 100-year
flood elevations also need improvement, especially at the

local level.

Federal, state, and local agencies should integrate flcodplain
regqulations intc wetland protection, coastal zone management,
shoreland management, public works, and comprehensive land
management programs through amendment of policies, plans and
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(7)

(8}

(9)

(10}

(11)

regulations. Local agencies should coordinate floodplain
management and stormwater management through comprehensive
watershed management and combined or closely coordinated
ordinances,

State legislatures should strengthen floodplain management by
adopting or amending statutes, by enlarging staffs and by
increasing management budgets. States should work more closely
with local programs, particularly in rural areas to provide
help in coordination of their programs, permit evaluation,
mapping, monitoring, training, and education.

FEMA, the Corps, states, and local governments should tighten
monitoring and enforcement of regulations. State monitoring
wlith FEMA state assistance funds may be particularly effective.
FEMA, the Corps, SCS, states, and localities should stress
innovative, multipurpose local flocdplain management both
before and after flcod disasters. Floodplain management
should be encouraged as an opportunity to meet multipurpose
goals and correct past mistakes through a combination of
technigues and approaches.

FEMA, states, and localities should conduct major training and
education programs for floodplain decision makers such as
landowners, engineers, architects, bankers and planners, on
the nature and seriousness of floods and on ways to implement
flood loss reduction measures such as elevation on fill or
open works, floedproofing, flood warning systems, evacuation,
relocation, and fleod control works.

In cooperation with states and localities, NSF, FEMA, NCAA,
the Corps, and other federal agencies should conduct research

to systematically document flood losses by type, condition and
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design of structures or uses, the causes of those losses, and
the effectiveness of various flood reduction measures; to
classify communities by type of flood problem; to further
document effective management of special flood situations; and
to improve the quality and cost effectiveness of flood studies.
(12) OMB, FEMA, and Congress should reevaluate the framework of
federal subsidies and incentives to ensure that they support
the principle that "those occupying the floodplain should he
responsible for the results of their actions.'" Continued
efforts should be made to upgrade flood insurance rates to
reflect actual risk., Cost-sharing requirements for state,
local and private structural works should be enforced with

larger nonfederal snares,



Fregquent reference is made in this document to the National
Flood Insurance Program {NFIP) and its administering agencies.
Usually the Federal Emergency Management Agency (FEMA) is
1dentified as the agency responsible for its administration.
Occasionally, reference is made to the Federal Insurance
Administration (FIA), which, as a part of the Department of
Housing and Urban Development, had responsibility for adminis-

tering the NFIP from its inception through the formation of
FEMA in 1979.



