


THE FLOOD

Then God, our Lord, hindered the work with a mighty flood of the

great river, which at that time - about the eighth or tenth of March [of

1543] - began to come down with an enormous increase of watetv Which

in the beginning overflowed the wide level ground between the river and

cliff% then little by little it rose to the top of the cliffs. Soon it began to

flow over the fields in an immense flood, and as the land was level without

any hills there was nothing to stop the inundation.

. ..The flood was 40 days in reaching its greatest height, which was the

20th of April, and it was a beautiful thing to look upon the sea where there

had been fields, for on each side of the river the water extended over

twenty leagues of land, and all this area was navigated by canoes, and

nothing was seen but the top of the tallest trees...

. ..By the end of May the river had returned within its banks.

Garciliaso de la Vega describing the DeSoto Expedition

On the banks of the Mississippi River near Tunics, Mississippi

History of Hernarrdo DeSoto, Lisbon, 1605



EXECUTIVE OFFICE OF THE PRESIDENT

INTERAGENCY FLOODPLAIN MANAGErvrEN~ REVIEW COMMITTEE
WASHINGTON, D.C. 20503

June 30, 1994

TO: Recipients of the Interagency Floodplain Management Review Committee

Report

SUBJECT: Final Report

Forwarded herewith, per your recluest, is your COPY of, Sharing the
Challenge: Floodplain Management into the 2 ls’ Century, the final report of the
Interagency Floodplain Management Review Committee.

The report provides the Review Committee’s findings and recommendations
for action and has been presented to the Administration Floodplain Management
Task Force. The Task Force will consider the report and determine what further
analyses should be undertaken and what actions should be recommended for
implementation. In preparing the final report, the Review Committee considered
the many comments forwarded to it from throughout the nation. Both support for
and concerns with the report have been identified and summarized in an Appendix

to the report. Individuals or groups desiring to make comments to the Task Force,
beyond those initially submitted to the Review Committee, should send them to the
Administration Floodplain Management Task Force at 722 Jackson Place, N. W.,
Washington, D.C. 20503.

The report represents the views of the Review Committee and is based on its
research and its interactions with federal, state and local officials, businesses,
interest groups and individuals in and outside the upper Mississippi River Basin. It
does not necessarily represent the views of the agencies represented on the
Review Committee or the views of the Administration.

The Review Committee appreciates the strong support and assistance
provided by all of the groups and individuals with whom it came in contact over the

past six months. Without this help, the Review Committee would not have been
able to complete its work.
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,,0 EXECUTIVE OFFICE OF THE PRESIDENT
‘$ INTERAGENCY FLOODPLAIN MANAGEMENT REVIEW COMMITTEE

WASHINGTON, O.C. 20503

.

June 30, 1994

TO: The Administration Floodplain Management Task Force
T. J, Glauthier, Associate Director, Office of Management and Budget

Kathleen McGinty, Director, White House Office of Environmental Policy

James R. Lyons, Assistant Secretary ’of Agriculture for Natural Resources

SUBJECT: Final Report

Forwarded herewith for your consideration is, Sharing the Challenge: Floodplain Management into
the27s’ Century, the final report of the Interagency Floodplain Management Review Committee.

In January 1994 You assigned the Review Committee themission todelineate themajor causes and

consequences of the 1993 Midwest flooding; to evaluate the performance of existing floodplain

management and related watershed management programs. The review Committae also was

to make recommendations to the Task Force on changes in current policies, programs, and activities

of the federal government that most effectively would achieve risk reduction, economic efficiency,

and environmental enhancement in the floodplain and related watersheds.

The report provides the Review Committee' afindings andrecommendations for action. The thesis

of the report is straightforward. Floods will continue to occur. The goals for floodplain

management are clear. The means to carry out effective floodplain management exist today but

need improvement and refocusing. It is now time to organize a national effort to conduct effective

and efficient floodplain management, It is time to share responsibility and accountability for

accomplishing floodplain management among ”all levels of government and with the citizens of ’the’

nation.

I would emphasize that thereport represents theviews of the Review Committee and is basedon

its research and interactions with federal, state and local officials, businesses, interest groups, and

individuals in and outside the upper Mississippi River Basin. It does not necessarily represent the

views of the agencies represented on the Review Committee or the views of the Administration. It

is now up to the Administration to determine which of tha recommendations and actions should be

implemented on what schedule.

The Review Committee appreciates thesupport and guidance that youprovided over the past six

months as well as the opportunity to participate in such an interesting and important endeavor.
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The Review Committee acknowledges with deep appreciation the assistance and thoughtful
advice received from many federal, state, and local agencies, organizations, and individuals
contacted during the course of this review. The collective wisdom, insights and experiences
of these many people provided the Review Committee with an understanding of the problems
and challenges of both living in and managing the floodplain. The Review Committee owes
a debt of gratitude to those who set up and facilitated thepublicorstreach sessions and the
visits to flood affected areas. There will never be a substitute for seeing the problem area or
tafking to someone who has been through a flood.

Fatoomany people conkibuted totieeffort tonaetiem allindividudly. Becattseof
their special contributions, however, the Review Committee would like togivespecial tbanks
.to several groups and individuals. The leadership of the Administration Floodplain
Management Task Force--T. J. Glauthier, Associate Director, Office of Management and
Budget; Kathleen McGinty, Director, White House Office for Environmental Policy; James
R. Lyons, Assistant Secretary of Agriculture for Naturrd Resources -- gave the Committee its
charge and guided it along its path. Kathryn Way, White House Domestic Policy Council
assisted in coordinating efforts with the states. Bruce Long, OMB, and Will Stelle, White
House Office for Environmental Policy provided both expertise and day-to-day shepherding
of Committee activities. Mark Schaefer, White House Office of Science and Technology
Policy, assisted with SAST. Ray Clark, Patti f.eppert-Slack and Kathleen Gallagher, Council
on Environmental Quality, provided substantive insights and moral and administrative
support. The White House CounciI of Economic Advisors sponsored Economics Advisory
Group with Erik Lichtenberg, Chair; Jon Goldstein, USFWS; Jim Schaub, USDA; Peter
Kuch, EPA; Robert Stearns, Department of the Army; and Norm Starler, OMB, served as rut
invaluable sounding board. Margaret Siegel, the National Governors Association, facilitated
contacts with the flood-affected and other interested states. Connie Hunt, the World Wildlife
Fund, sponsored three in-basin workshops on use of the floodplain. Chris Brescia, MARC
2000, facilitated access to the agriculture and river communities. W. H. Klingner and John
Robb, Upper Mississippi Flood Control Association, provided entry to the many levee and
drainage districts of the basin. Tom Waters, the Missouri Levee and Drainage District
Association, offered a steady stream of information about the Missouri River levee situation.
The Universities Council on Water Resources, Duane Baumann, gathered a team of
distinguished academicians -- Ray Burby, Shirley Laska, Lurra Leopold, Mary Fran Myers,
Leonard Shabman, and Gilbert White -- to provide their views on floodplain management.
Doug Plasencia and Larry Larson, Association of State Floodplain Managers, and Jon
Kusler, Association of State Wetland Managers, shared their experiences and opened their
files and their membership to the Review Committee. The nine flood state governors and
their representatives facilitated and guided the Committee’s extensive contacts within the
states: Al GrosboIl, Don Vonnahme and Maureen Crocker, Illinois; General Harold
(Tommy) Thompson and LTC Tom Tucker, IOWX Cindy Luxem, Kansas; Todd Johnson and
Jim Franklin, Minnesota; Jerry Uhlmarr and Jill Friedman, Missouri; Dayle Williamson and
Brian Dunnigan, Nebraslq Dave Sprynczyrratyk and Jeff Klein, North Dakota; Gary



Whitney, South Dakota; Lee Conner and Diane Kleiboer, Wsconsin. Holly Stoerker, Upper
Mississippi River Basin Association, and Richard Oppek, Missouri River Basin Association
invited the Review Committee to participate in the meetings of the Associations and shared
their years of experience.

Throughout the study process, the Review Committee benefited from the advice and
information provided by many members of Congress, by their staff members, and by the key
committee staffs.

The Review Committee would also like to thank the many Washington and basin based
organizations tJrat provided assistance and advice, especially the American Farm Bureau
Federation, the American Society of Civil Engineers, the Association of State Flood and
Stormwater Mamgers, the Association of American State Geologists, the Environmental
Defense Fund, the Illinois Farm Bureau Federation, the McKnight Foundation, tJre National
Association of Conservation Districts, the Natioml Corn Growers Association, the Natioml
Waterways Conference, the National Wildlife Federation, the Natural Disaster Coalition, the
Nature Conservancy, and the Sierra Club.

The individuals within federal agencies who served as advisors on agency activities and as
focal points to facilitate information exchange with the Review Committee deserve special
note: Army, John Zirschky; DOI, Michelle Altemus and Russ Earnest; USDA, Tom Hebert,
Olera Fitzgerald, and Eric Olsen; EPA, Dick Sanderson and David Davis; FEMA, Dick
Moore, Dick Krimm, Jane Bullock, Morrie Goodman, and Martha Braddock; HHS, RADM
Frank Young; HUD, Truman Goirrs; DOT, Susan Gaskins; DOL, Ed Flynry NWS, Eugene
.%alhngs; and USACE, MG Stan Genega, Hugh Wright, and Jerry Peterson.

During the preparation of any report, invaluable assistance is provided by the in&idrsaJs
who go beyond ‘the call of duty.’ The Review Committee would like extend its thanks to
Paul Alberti, Don Barnes, Whalen Blair, Patti Cogdell, Gary Dyhouse, Mary Lou East,
Brian Hyde, George Johnson, Jim Kazel, Stuart Kasden, John Kerr, David Lawson, Andy
Marrale, Kermit Mann, David May, John McShane, Jeanne Melanson, Mark Merritt, Matt
Miller, Marty Reuss, Kyle Schilling, Josephine Scott, Eugene Stakhiv, Kevin Tomt, Nancy
Yeager, Chet Worm, Larry Zensinger, and Don Zochi.

Thanks are due to the National Park Service, the USACE, the USDA and the Missouri
Department of Conservation for the photographs used in the report.

While the above groups and individuals have provided much valuable advice, the Review
Committee bears sole responsibility for all views expressed in this report.
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The Midwest Flood of 1993 waa a significmt
hydrometeorological eveni. ht some areas it
represented an unusual event; in most others, however,
it was just another of the many that have been seen
before and will be seen again. Flood flows similar to
those experienced by most of the Midwest can occur at
any time. During the decade ending in 1993, average
annual flood damages in the United States exceed $3
bMion. Fluud damages are a national problem.

Excessive rainfall, which produced standing water,
saturated soils, and overland ffow, caused major
dmnages to upland agriculture and some communities.
In turn, runoff from tlds rainfall created, throughout tie
baain, flood events that became a part of the nation’s
1993 TV experience. Damages overall were extensive:
between $12 billion and $16 billion that can be counted,
and a large anmunt in unquantifiable impacts on the
health and well-being of the population of the Midwest.

Human activities in the floodplains of the Midwest over
the last three centuries have placed people and property
at risk. Local and federal flood damage reduction
projects were constructed to minimize the aunwd risk,
and, during the 1993 fluud, prevented nearly $20 b]llion
in damages. Some of these program, hnwever,
attracted people to high risk areaa and created greater
exposure to future damages. In addition, flood control,
navigation, and agricultural activities severely reduced
available floodplain habitat and compromised nattmd
functions upon whlcb fish and wildlife rely.

Over the last30 yearn the nation haa learned that
effective floodplain management can reduce
vulnerability to damages and create a balance antong
natural and human uses uf floodplains and their related
watersheds m meet both social and environmental goals.
The nation, however, has not taken full advantage of
rbk knowledge. The United States simply has lacked

the focus and the incentive to engage itself seriously in
floodplain management. The 1993 fluud has managed
to fucus attention on the floodplain and has provided the
incentive for action.

The Interagency Floodplain Management Review
Committee proposes.a better way to manage the
floodplains. It begins by establishing that af[ Ievek of
government, all businesses and sfl citizens have a stake
in proped y managing the floodplain. All of those who
support risky behavior, either diectly or indkectly,
must share in floodplain management and in the costs of
reducing that risk. The federal government can lead by
example; but state and local governments must manage
their own floodplains, Individual citizens must adjuat
their actiom to the risk they face and bear a greater
share of the economic costs,

The Review Committee supports a floodplain
management strategy of, sequentially, avoiding
inappropriate use of the floodplain, minimizing
vulnerability to damage through both structural and
nonstmchual means, and mitigating flood damages
when they do occur.

By controlling runoff, managing ecosystems for all their
benefits, planning the use of the land mtd identifying
those areaa at risk, many hazards cm be avoided.
where the risk cannot be avoided, damage minimization
approaches, such as elevation and relocation of
build]ngs or constmction of reservoirs or flood
protection stmctures, are used ordy when they can be
integrated into a systems approach to flood damage
reduction in the basin. when floods occur, impacts on
individuals and communities can be mitigated with a
flood insurance program that is funded by those who
are protected. Full dkaater support for those in the
floodplain is cumingent on their participation in these
self-help mitigation programs. Meaaures that
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intentalizc risks reduce the moral hazard associated with
full government support.

To ensure a long-term, nationwide approach to
floodplain ntanagement, the Review Corumittee
proposes legislation to develop and fund a nationaf
Floodplain Management Program with principal
responsibility and accountability at the state level. It
rdso proposes revitalization of the federal Water
Resources Council to better coordinate federal
activities, limited restoration of some basin commissions
for basin-wide planning, and issuance of a Presidential
Executive Order reqttiring federaJ agencies to follow
floodplain management principles in the execution of
their programs.

The upper Mississippi River Basin includes buth
individually autborizcd federal flood damage reduction
projects and levees built by local groups and
indlviduds. This pattemof development is unique and
requires a unique approach. The Review Conrnrittee
proposes a plan to identify and evaluate the needs of the
basin, toensure theintegrity ofaflood damage
reduction system that meets the needs of the basin, and
to restore natural floodplain functions inappropriate
lands.

The nation knows where to go with floodplain
management and how to get there. ‘Ilk repurt provides
a map showing the shortest route to SUCCCSS.The
mtion now must take the actions required to do W.
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REPORT OF THE INTERAGENCY FLOODPLAIN MANAGEMENT REVIEW

COMMITTEE
to the

ADMINISTRATION FLOODPLAIN MANAGEMENT TASK FORCE

EXECUTIVE SUMMARY

The time has come to face the fact that this Nation can no longer ajford the high costs of natural
disasters. We can no longer ajtord the economic costs to the American taspayer, nor can we afford

the social costs to our communities and individuals.

James L. WItt
Director, Federal Emergency Management Agency

Testimony before Congress, Octohcr 27, 1993

FLOODPLAINS AND THE NATION

The upper Mississippi and Missouri rivers and their
tributaries have played a major role in the nations’s
history. Their existence wss criticst to the growth of
the upper Midwest region of the United States and
fostered the development of major cities xnd a
transportation network linkhg the region to the rest of
the world. The floodplains of these rivers provide
snme of the most productive farmland in the country.
They offer diverse recreational opportunities and
contain important ecological systems. While
development of the reginn has prnduced significant
benefits, it has not always been cnnducted in a wise
manner. Ar a result, tnday the nation faces three major
problems :

First, m dre Midwest Flood of 1993 hss shown, people
and prnperty remain at risk, not only in the floodplains
of the upper Mississippi River Basin, but ako
throughout the nation. Many of those at risk do not
fully understand the nature and the potential
consequences of that risk, nor do they shxre fully in the
tiscat implication of bearing that risk.

Secnnd, only in recent years has the nation come to

appreciate fully the significance of the fragile
ecosystems nf the upper Mississippi River Basin.
Ghfen the tremendous loss nf habitat over the law two
centuries, many suggest that the natinn now faces
severe ecological consequences.

Thkd, the division nf respomibllities for floodplain
management among fcderaf, state, tribal and local
governments needs clear definition. Currently, attentinn
to fluudplain management varies widely among and
withii federal, state, tribal and local governments.

The Interagency Flnndplain Management Review
Conmrittcc proposes a better way to manage the
nation’s floodplxina, Thk report not only describes the
mture snd extent of the 1993 flondmg and government
effnrts to cnpe with the event but afso presents a
blueprint fnr charge. ‘Ilk blueprint is directed at bnth
the upper Mississippi RNer Baain and the mtion as a
whole. Its foundation is a shariog of responaibllities and
accountability amnng all levels of government,
business, and private citizen.%It provides for a balance
among the many competing uses of the rivers and their
floodplains; it recognizes, however, that all existing

vii



EXECUTIVE SUMMARY

activities in the floodplain simply cannot bc discarded ss msjor flood events snd the more frequent smafler ones.
imppropriate. Implementing thk approsch, the Review Implementation also will reduce the environmental,
Cornmhtee believes, will bring about changes necessary social, and economic burdens impnsed by current
to reduce ffnrrd vulnerability to both the infrequent cnndltions on both public and private sectors.

SHARING THE CHALLENGE - FEDERAL, STATE, TRIBAL AND LOCAL

GOVERNMENTS, BUSINESSES, CITIZENS

Since passage of the Fluud Control Act of 1936, the
federal government has dominated the nation’s flood
damage reductinn effnns and, as a result, the nation’s
floodplain management activity. Structural programs
were’deemed important and were also the principti
sources of funds for any efforts tn stem the rising tide
of flnnd losses. In recent years, the federal government
has begun to support nonstructural approaches. Many
states, tribes, snd local gnvemments have developed
and carried out floodplain management efforts that both
reduced florid damages and enhanced the natural
ftmctionx of floodplains. In canying out these
progrxms, however, they have been. hampered by
uncoordkrated and conflicting federal program,
policies, regulation and guidelines that have hindered
efficient floodplain management. Some state and local
governments have not been ax active in floodplain
management. Whh the federal government assuming
the dominant role and funding most ecnsystem
restoration, flnud damage reduction, and flood recovery
activities, the incentive har been limited for many state,
tribal and local gnvemments, businesses, and private
citizens to share responsibility for making wise
decisions cmrceming floodplain activity, Nnw is the
time to:

● Share responsibility and accountability fnr
accomplishing floodplain management smong
afl levels of government and with all citizenx of
the nation. The federal government cannot go it
alone nor should it take a dominant role in the
process.

. Establish, as goals for dre fiINre, the
reduction of the vulnerability of the mtion tn
the dangers and damsges that result from
flnnds and the concurrent and integrated
preservation and enhancement nf the natural
resources and functions nf floodplains. Such

~ apprO=h seeks tn avoid unwise use nf the
flnndplain, to mininrizc vulnerability when
flnudplxins must be uxed, and to mitigate
dxmages when they do occur.

. Organize federal programx to provide the
support xnd the tools necessay for afl levels of
government to carry out and participate in
effective flnudpkin management.

COMMITTEE FINDINGS:

In conducting the review, the Committee divided its findings into two areax: the Midwest Floud of 1993, and Fcderaf,
State, Tribal, and Lucd Floodplain Management.

The Midwest Flood of 1993

In reviewing the Midwest Flood of 1993, the hydrometeorological event nnprecedentcd in recent
Committee found that: times. It wm caused by excessive rainfall that occurred

throughout a significant section nf the upper Mississippi
● The Midwest Flnod of 1993 war a River Basin. The dsmaging impacts of thk rainfsll and
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EKECUTIVE SUMMARY

related runoff were felt both in upland areas and in the
flnndplains. Pre-flond rainfall saturated the ground and
swelled tributary rivers. Subsequent rains quickly filled
surface areas, forcing runoff into the lower lands and
creating flood conditions. The recurrence interval of
the floud ranged from less than 100 yeara at many
locations to near 500 yeara on segments nf the
Mksissippi River from Keithsburg, O1inois, to above
St. Lmuis, Missnuri, and on segments of the Missouri
River from Rule, Nebraska, tn abuve Hermann,
Missouri. At 45 U.S. Genlogica3 Survey (USGS)
gaging stations, the flow levels exceeded the 10@-year
mark. ‘The duration of the flood added to its
significance. Many areas were under water for months.

● Rainfall and flonds like the 1993 event will
continue to occur. Flnnds we natural repetitive
phenomena. Considering the nation’s short hktmy of
hydrologic record-keeping as well as the limited
knowledge of long-term weather pattema, flood
recurrence interwds are d]fticult tn predict. Activities
in the floodplain, even with levee protection, continue
to remain at risk.

● The loss of wetlands and upland cover and
the modification of the landscape throughout the baain
over the last century and a half significantly incrcaaed
runoff. Most losses occurred prior to 1930, but snme
are related m more recent drainage, flood damage
reduction, and navigation development. Although
upland waterahed treatment and restoration of upland
and bottomland wetlands can reduce flood stages in
more frequent floods (25 years and less), it is
questionable whether they would have significantly
aftercd the 1993 conditions

● Human activity throughout the baain haa
caused significant loss of habitat and ecosystem
diversity. Flood damage reduction and navigation
works and land use practices have altered bottondand
habitat adversely.

● The costs to the nation from the flood were
extensive. Th@-eight deaths can be attributed directly
to the florid and estimates of fiscal damages range from
$12 billion to $16 billion. Agriculture accnunted fnr

over half of the damages. More than 70 percent of the
crop dkaster assistance payments were made to counties
in upland areas where ground saturation prevented
planting or killed the crop. Nearly 50 pen%nt of the
approximately -1OO,OW.hnmes ..damaged, suffered lnsses
due to groundwater or sewer backup aa oppnsed to
riverine flooding. Flood respnnse and recovery
nperatinns cost the mtion more than $6 billion. fn
addition many costs can nnt yet be quantiiicd. Impacts
nn businesses in and out of the basin have not been
calculated. Tax losses to governments are unknown.
The impacts of the flood nn the population’s physical
and mental wellbeing are just being identified and arc of
cnncem.

● Flood damage reduction projects and
floodplain management prngrams, where implemented,
worked essentially as designed and significantly reduced
the damages to population centers, agriculture, and
indust~. h is estimated that reservoirs and levees built
by the U.S. Army Corps of Engineers (USACE),
prevented more than $19 billion in potential damagea.
Large areas of Kansaa Chy and St. Louis were spared
the ravages of the florid, although sevemf suburbs
suffered heavy damages, Watershed projects built by
the Soil Conservation Service saved an estimated
additional $400 million. Land use cnntrols required by
the National Flnod Insurance Progrmn (NFIP) and state
floodplain management prngrmns reduced the number
of structures at risk throughout the baain.

● Many locally wnstmctcd levees breached
andlor ovenopped. Frequently, these events resulted in
considerable damage to the land bchmd the levees
thrnugh scour and depositinn.

. Flooding during the 1993 event would have
covered much of the flnodplaina of the main stem lower
Missouri and upper Mississippi rivers whether or not
levees were there. Levees can cause problems in aume
critical reaches by backing water up on nther levees or
lowlands. Locks and dams and other navigation related
stmctures did not raise flood heighta. For more
frequent flonds -- less flow -- navigation dikes may
cause some minor increase in flood heights.
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Federal, State, Tribal and Local

Floodplain Management

The Review Committee examined the stmcture of
cnrrent federal programs, relationships among federal,
state, tribal and local governments, the performance of
various programs during and after the flood, and the
after action reports stemming from these activities. The
Review Committee reached the following cunclusiom:

● The division of responsibilities for floodplain

management activities among and between federal,
state, tribal, and local governments needs to be clearly
defined. Within the federal system, water resources
activities in general and floodplain management in
particular need better coordination. State and local
governments must have a fiscal stake in floodplain
management; without this stake, few incentives exist for
them to be fully involved in floodplain management.
State governments must aasist local governments in
deding with federal programs. The fcdered government
must set the example in floodplain management
activities.

● The National Flood Insurance Program
(NFIP) needs improvement. Penetration of flood
insurance into the target market -- floodplain occupants
.. is very low, 20-30 percent. Communities choosing
not to participate in the NFIP continue to receive
substantial disaster assistance. Provision of mjor
federal dissater aasistam+eto those without insursnce
creates a perception with many floodplain residents that
purchase of flood insurance is not a wortbwh]le
investment. The mapping program is underfunded and
needs greater accuracy snd coverage. Some
requirements withii the progmm that vary from disaater
to dkaater need stabilization.

● The principsl federal water resources
planning document, Principles and Guidelines, is
outdated and does not reflect a balance among the
economic, social, and environmental goals of the
nation. ‘fMs lack of bskmce is exacerbated by a present
inability to quantify, in monetary terms, some
environmental and social impacts. As a result, these

impacts sre frequently understated or omitted. Many
critics of Principles and Guidelines aee h aabkwd

against nonatmctuml appmachea.

● Existing federsl progratna designed to
protect snd enhance the floodplain and watershed
environment sre not as effective as they should be.
They lack suppotl, flexibility and funding, and are not
well coordinated. As a result, progress in habitat
improvement is slow.

● FedemJ pre-diaaatcr, response, recovery and
mitigation programs need streamlining but are making
marked progps. The nation clesrl y rccngnizcd the
aggressive and caring response of the govemtment to the
needs of flood victims, but coordlmtion problems that
developed need to be addrcased. Buyouts of floodprmte
homes and damaged lands nmde considerable inroads in
reducing future flood losses.

● The nation needs a coordhatexl strategy for
effective management of the water resources of the
upper Mississippi River Basin. Responsibility for
integrated navigation, florid damage reduction and
ecosystem management is divided among several federal
pmgmrna.

● The current fluud damage reduction system
in the upper Mississippi R]ver Baain rcpreaents a loose
aggregation of federal, local, and indkidual levees and
reservoirs. Thk aggregation does not ensure the
desired reduction in the vtdnerahility of floodplain
activities to damages. Many levees are poorly sited and
will fail again in the future. Whhout change in current
federal programs, some of these levees will remain
eligible for postdkaater suppntt. Levee restoration
programs need greater flexibility to provide for
concumcnt environmental restoration.

● The nation is not using science and
technology to full advantage in gathering and
disseminating critical water resources management
information. Opportunities exist to provide information
nccdcd to better plan the use of the floodplain and to
operate during crisis cnndhions.
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COMMITTEE RECOMMENDATIONS

The Review Committes developed recommendations in
cmr.sonanc.ewith the proposed goals:

● To ensure that the floodplain management
effort is organized for success, the President should:

propose enactment of a Floodplain
Management Act which establishes a national
model for floodplain management, clearly
delineates federal, state, tribal, and local
responsibilities, provides fiscal suppot! for state
and local floodplain management activities, and -
recognizes states as the nation’s principal
floodplain managers;

Issue a revised Executive Order clearly
defining the responsibility of federal agencies
to exercise sound judgemem in floodplain
activities; and

Activate the Water Resources Council to
coordhate federal amd fedem-state-tribal
activities in water resources; as appropriate,
mcstablish basin commissions to provide a
forum for federal-state-tribal coordination on
regional issues.

● To focus attention on comprehensive
evacuation of all federal water project and program
effects, the President should immediately establish
environmental quality and national economic
development as co-equal objectives of planning
conducted under the Principles and Guidelines.
Principles and Guidelines should be revised to
accommodate the new objectives and to ensure ftdl
consideration of nonstructural alternatives.

● To etiartce coordination of project
development, to address multiple objective planning,
and to increase customer semice, the Administration
should support cullaboratitii efforts among federal
agencies and across state, tribal, and local governments.

● To ensure continuing state, tribal and local
interest in floodplain management success, the
Administration should provide for federal, state, tribal

and/or local cost-sharing in predisaster, recovery,
respnnse, and mitigation activities.

● To provide for coordination of the multiple
federal programs dealing with watershed nmnsgement,
the Administration should establish an Interagency Taak
Force to develop a coordktation strategy to guide these
actions.

● To take full advantage of existing federal
programs which enhance the floodplain envimmnent
and provide for natural storage in bottomlands and
uplands, the Administration should:

Seek legislative authority to increaae
post-disaster flexibility in the execution of the
land acquisition programs;

Increase environmental attention in fderal
operation and maintenance and dkaster
recovery activities;

Better coordmte the enviromncntally-related
kmd interest acquisition activities of the federal
government; and

Fund, through existing authorities,
programmatic acquisition of needed lands fmm
willing sellers,

● To enhance the efficiency and effectiveness
of the NationaJ Flood Insurance program, the
Administration should:

Take vigornus steps to improve the marketing
of flood insurance, enforce lender compliance
roles, and seek state artppon of insurance
marketing;

Reduce the amount of postdkaster support tn
those who were eligible to buy immrancc but
did not to that level needed to provide for
immediate health, safety, and welfare; provide
a safety net for low income florid victims who
were unable to affnrd floml insurance;
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Reduce repetitive loss outlays by adding a
surcharge to flood irrsurance policies following
each claim under a policy, provid]ng for
rrrhigation insurance riders, and supparing
other rrrhigation activities;

Require those who are behind levees that
provide protection against less than the
standard project flood discharge to purchase
achtariafly based insurance;

Increase the waiting period for activation of
flood inarrranc.e policies from5 to 15 days to
avoid purchases when. fluuding is irrmrinent:

Leverage technology to improve tbe timeliness,
coverage, and accuracy of flood insurance
maps; support map development by levies on
the policy baae and from appropriated fttnds
because the general taxpayer benefits from this
program; and

Provide for the purchase of mitigation
irrsurauce to cover the cost of elevating,
demoliti]ng, m relocating substantially
damaged buildings.

● To reduce the vulnerability to flood damages
of those in the floodplain, the Adrnirrkation should:

Give full consideration to al possible
alternatives for vulnerability reduction,
including permanent evacuation of floodpmne
areas, flood warning, floodprooting of
stmctures remaining in the floodplain, creation
of addhiond natural and artificial storage, and
adequately sized and maintained levees and
other structures;

Adopt flcod damage reduction guidelines based
on a revised Pn”nciples and Guidelines wh]ch
would give ftdl weight to social, economic, and
environmental values and assure that all
vulnerability reduction alternatives are given
equal consideration; and

Where appropriate, reduce the vulnerability of
population centers and critical infra.stmcture to

the standard project flood discharge through
use of floodplain management activities and
programs.

● To ensure that existing federally constructed
water resources projects continue to meet their intended
purposes and are reflective of current national social
and environrnentrd goals, the Administration should
require periodic review of completed projects.

● To provide for efficiency in operations and
for consistency of standards, the Administration should.
assign principal responsibility for repair, rehabilitation,
and construction of levees under federal programs to the
U.S. Army Corps of Engineers.

● To ensure the integrity of levees and the
environmental and hydraulic efficiencies of the
floodplain, states and tribes should ensure pruper sitirrg,
construction, and maintenance of non-federal levees.

● To capitalize on the successes in fcderaI,
state, tribal, and local pre-disaster, response, recovery,
and mitigation efforts during and following the 1993
flood and to stremrrfine future efforts, the
Administration should:

Through the NFIP Cormmmity Rating System,
encourage states and ccnnrmurities to develop
and implement floodplain management and
hazard rrritigation plans;

Provide funding for programmatic buyouts of
stmctures at risk in the floodplain;

Provide states the option of receiving Section
404 Hazard Mitigation Grants w bluck grants;

Assign the Director of the Federal Emergency
Management Agency responsibility for
integrating federal dk.aster respome and
recovery operations; and

Encourage federal agencies to use nondkawer
funding to support hazard mitigation activities
on a routine baais.
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EXECfJTfVE SUMMARY

● To provide integrated, hydrologic,
hydraulic, and ecosystems management of the upper
Mississippi River basin, the Administration should:

Establish upper Mississippi River Basin and
Missouri River Basin commissions to deal with
basin-level program coordination;

Assign responsibility, inconsukation with the
Congress, tothe Mississippi River ComIDission
(MRC), forintegrated management of flood
damage reduction, ecosystem management, and
navigation onthe upper Mississippi River and
tributaries; expand MRC membershlpto
include representation from the Depanment nf
thelnterinr; assign MRC responsibility for
development of a plan to provide long-term
control and maintenance of snund federally
built and federally supported levees along the
main stems of the Mississippi and Missouri
rivers; thk support would be contingent on
meeting appropriate engineering,
enviromnental, and social standards.

Seek authnrizatiort from the Congress to
establish an Upper Mississippi RWer and
Tributaries project for management of the
federal flood damage reduction and navigation

activities in the upper Mississippi River Bash,

Establish the upper Mississippi River Basin as
an additional nationsl cross-agency Ewsystem
Management Demonstration Prnject; and

Charge the Department of the Interinr with
conducting an ccnsystems needs analysis of the
upper Mississippi River Basin.

. To prnvide timely gathering and
dksemination of thecriticd water resnu~es information
needed for floodplain management and dkaster
operations, tbe Administration should:

Establish an information clearing house at
USGS to provide federal agencies and state and
local activities the information already gathered
by the federal government during and
following the 1993 flcedand to build ontfte
pioneering nature ofthiseffon; and

Exploit science and technology to suppnrt
monitoring, analysis, mndeling, and the
development of decisinn support systems and
geographic information systems for floodplain
activities.

STRUCTURE OF THE REVIEW

Throughout the spring, summer, and fall of 1993, the
people of the United States were faced each night with
pictures of the devastation wrought on the midwestem
United States by the Great Flood of 1993. For nearly
six decades, the nation had labored to reduce the
impacts of floods, yet the toll in lives lost, homes
damaged, and property destroyed was enormous. Why
had this happened? what caused the florid? Had
human intervention over time exacerbated the situation?
What shmdd the nstion be doing to prevent a repetition?
To answer these questions, the Administration
Floodplain Management Task Force, psrt of the
Administration Flood Recovery Task Force headed by
Secretv of Agriculture Mike Espy, established the

. . Interagency Floodplain Management Review

Committee, a group of31 professionals assigned to
federd agencies with responaibllities in the water
resources arena.

The Review Committee conducted its activity from
January through June 1994 in Washington and
throughout the Midwest. Working through the offices
of the governors of the nine flood-affected states, the
Review Committee met with state and local officials and
visited over 60 locations. The Review Comntittec also
made extensive contacts with federal agencies, interest
groups, members of Congress and their staffs and
numerous private citizens who expressed an interest in
the flood. A part of the Review Committee, the
Scientific Assessment and Strategy Team, chartered in
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November 1993 by the WMte House, conducted its
activities at the EROS Data Center in SIOUXl%lls,
South Dakota, where it developed a major data base of
flood and basin information.

EXECUTIVE SUMMARY

The report of the Review Committee includes an action
plan delineating proposed responsibilities and timelines
for execution of the recommendations, a fiscal impact
statement, and the preliminary report of the Scientific
Assessment and Strategy Team.
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INTRODUCTION

7he time has come to face the fact that this Nation can no longer ajord the high costs of natural
disasters. We can no longer afford the economic costs to the American taxpayer, nor can we afford

the social costs to our communities and individuals.

James L. Witt
D]rector, Federal Emergency Management Agency

Testimony before Congress, October 27, 1993.

Throughout the spring, summer, and fall of 1993, the
people of the United States were faced with picmres of
the devastation wought on the Midwest by what
became known as “The Great Flood of 1993. ” For
nearly six decades, the mtion had labored to reduce the
impacts of floods, yet within a few months tens of
thousands of homes were darnagcd, and the lives of
hundreds of thousands of Americans dkmpted. Acre
upon acre of some of the mtion’s richest fsnnland lay
fallow. Why dld this happen? What caused the flood?
Did human intervention over the years exacerbate the
situation? What should the muon be doing to prevent a
repetition of the 1993 event? The Administration
Floodplain Management Task Force, a part of the
Clinton Administration’s Flood Recovery Task Force,
headed by Secretary of Agriculmre Mike Espy,
established the Interagency Floodplain Management
Review Committee to seek answers to these questioms
and to make recommendations.

The charter of the Review Committee (see Appetilx A)
assigns it the mission to:

. Delineate the major causes and
consequences of the 1993 flooding,

● Evaluate the performance of existing
floodplain management and related watershed
management programs; and

● Make recommendations to the Task Force
on changes in current policies, program, arrd activities
of the federal government that would most effectively
achieve risk reduction, economic efficiency, and
environrnentaf enhancement in the floodplain and related
watersheds.

The Review Committee consisted of federal engincrm
and physical, social, and biological scientists who
contributed tecbnicaf and institutional knowledge in the
fields of flood damage-reduction and river basin
ecosystem management. Of the 3 l-member Review
Committee, 15 members werr located in Washington,
D. C., and 16 formed the Scientific Assessment and
Strategy Team (SAST), which operated from the Earih
Resources Observation System (EROS) center at Sioux
Fsfls, South Dakota. The SAST was chartered by the
WMe House in November 1993 “to provide scientific
advice and assistance to officiala responsible for making
decisioms witi respect to flood recovery in the upper
Mississippi River Basin.” It was incorporated into the
Review Committee in January 1994 to serve as its
research arm for scientific analysis. For a full listing of
Review Comrnittce membem and their parent agencies,
sce Apperrdix B.

The Review Committee began ita work in January
1994, focusing on federaf agency briefings and
consultations with other levels of governmentto gaina
better wrderatanding of the complex intergovernmental
system of respOnaibW-ies and dectilonmaking in
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iNTRODUCTION

WHAT IS A FLOODPLAIN?

Floodplains are the relatively low and periodically inundated areas adjacent to rivers,
lakes, and oceans. Floodplain lands and adjacent waters combine to form a complex, dynamic
physical and biological system that supporta a multitude of water resources, living resources,
and societal resources. Floodplains provide the nation with natural flood and erosion control,
water filtering processes, a wide variety of habitats “for flora and fauna, pIaces for recreation
and scientific study, and historic and archeological sites. They are also the locus of a variety
of human activities, including commerce, agriculture, residence, and infrastructure.

Estimates of the extent of the mtion’s floodplains vary according to the areaa measured.
In 1977 the U.S. Water Resources Council estimated that floodplains comprise about 7 percent,
or 178.8 million acres of the total area of the United States and its territories.

During the 1993 flood, floodplains aJong the upper Mississippi and Missouri Rivers
became part of the rivers when they were inundated by river stages exceeding channel capacity
or the design elevations of flood-control levees or when the levees failed or overtopped.

Adapted, in part, from the draft 1994 Unified Nstiomd Program for Fhdplain Management.

floodplain management. This initial effort wsa followed
by discussions in the nine Midwest states most affected
by the flood. Review Committee members met with the
governors and their representatives, state flood recovery
and mitigation task forces, staffs of relevant
congressional committees, staffs of congressional
members from the flood smtes, and interest groups at
the national, regional, and local level. In March the
Review Committee sMfted its focus to outreach visita in
the Midwest communitiesand arcaa affected by the
flood. During this phase of review, the Review
Committee visited over 60 communities where county,
city, and other local officials and citizem assembled to
provide information and insighta. The Review
Committee asked those contacted to share their caudld
opiniom about the best use of flood hazard areas, their
visions of the future, and how that vision was changed
by the 1993 flood. They were asked about ha+rd
mitigation, floodplain management, aud the emergeucy
response plans of the flood-affected communities, with
particular regard to whether such plans were useful

during or after the flood. AU were asked to critique the
strengths and weaknesses of federal programs and
policies as presently structured, and to discuss what
federal and state roles should be in long-term
management of floodplains.

Throughout the review process, a steady stream of
letters arrived from organizations, interest groups, stats
and local ofticiala, and from individuals offeriug
information, personal viewpoinra, and advice, all of
which the Review Committee greatly appreciated.

Following visits to the Midwest, the Review Committee
formulated an array of floodplain managementoptions,
briefs of which were presented to the Atilnistration
Floodplain Management Task Force, congressional
interests, federal agencies, state officials, aud interest
groups. Meetings to review the options were held in
Watilngton, D.C.; Kansas City, Missouri; Springfield,
Illinoiy and Mimeapolis, Mimesota. The Review
Committee then developed ita reconuuendationa,
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FLOODPLAIN MANAGEMENT

Floodplain management is a
decisionmaking process whose goal is to
achieve appropriate use of the nation’s
floodplains. Appropriate use is any
activity or set of activities compatible
with the risk to natural resources (natural
and beneficial functions of floodplains)
and human resources (life and property).

The history of the nation’s
floodplain activity is as old as the nation
itself and is well chronicled in An
Assessment Repori: Floodplain
Management in the United States,
prepared in 1992 for the Federal
Interagency Floodplain Mamgement
Task Force

GOOD NEWS

Although the flood of 1993 ultimately caused major
damages throughout the upper Mississippi River Basin,
many elements of stmcturat and nonstnrcmral flood
damage reduction systems put in place by fede~, state,
and locaf governments over the years dld work and
prevented bWions of dollars in damages.

Druins the flood the outreachfrom all over the country
and the world to those suffering the effects of the
floodlng was most impressive. Thousands filled and
stacked sandbags to hold weakening levees; others
worked day after day to help clean the homes and
businesses of people they had never met. Dry
commurrities adopted those in need. Contributions to
assist flood victims poured in from people
in many nations. Federaf, state, and local dksster
teams worked around the clock, month after month, to

mitigate damages and suffering. Those who were
recipients of this assistance will never forget this
demonstration of true caring, while the Review
Committee report will not address an of these
successes, they should not be forgotten.

SHARING THE CHALLENGE

Today the mtion faces three major problems in
floodplain management:

● As the Midwest Flood of 1993 has shown, pmple
and property remain at risk, not onfy in the floodplains
of the upper Mississippi River Basin but sIso throughout
the nation. Many of those at risk neither fully
understand the nature and the potential consequences of
that risk nor share fidly in the fiacaf implications of
bearing that risk. Over the last thirty yeara, average
annual riverine flood damages have exceeded $2 bWion.
Over the last ten, they have been over $3 bMiOn.
Between 1988 and 1992, the Federal Emergemy
Management Agency has expended nearly $200 million
each year in flood recovery activities. 1

● Only in recent years has the nation come to
appreciate fully the significance of the fragile
ecosystems of the upper Mississippi River Basin.
Given the tremendous Ioss of habitat over the Iast two
centuries, many suggest that we now face severe
ecological consequences.

A lot of great things have been
done that prevented damages and

mitigated the damages that did
occur... we can ‘t lose sight of this.

Terry Brandstad
Governor of Iowa

Febrrawy 16, 1994
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● The division of responaibllities for floodplain
management among federal, state, tribal, and local
governments is not clearly defined. As a reauft,
attention to floodplain management varies widely among
arid within federal, state, tribal, and local governments.

This report provides the Review Committee’s fintlngs
and reconnnendationa for action. Part 1 (Chapters 1-3)
dkcusses the floud event and its impacts m well as the
effects of human intervention, over time, on the rmtnre
of this tlond. It also provides insights into the putendaf
for recurrence of the event. Part 11(Cbaptera 4-9)
provides a blueprint for the fnmre -- a conaemms view
of floodplain management for the 21st centwy. Part 111
addresses the residual problems with floodplain
management in the upper Mississippi River Basin. Part
IV (Chapters 11-15) bigldights needs in the fields of
research, science, and technology; dkcusses the
economic impacts of the report’s find]ngs and
reconrmendatiow, convexts the general actiom proposed
in Chanters 5 to 11 into suecific tasks for

The report cumins conclusions, actiona, and
recomrnendationa. COncluaiOnarepresent the
Committee’s evaluation of iea research or analyais
related to the Ploud of 1993 and its cunscqnenres, The
Review Committee identified apcific approaches
required to move forward in floodplain management as
actions. Actions may involve rewmrce commitments
beyond an agency’s baseline postnre.
Recomnrendationa address problems that the Review
Committee believes merit attention; however, the
solutions to these problems can be accomplished within
agency resources, existing program, or cooperative
efforts.

The thesis of this report is straightforward. The tools
to carry out effective floodplain management exist today
but need improvement. The goals are clear. It is nnw
time to organize a mtional effort to conduct effective
and efficient floodplain management. It is time to share
reaponaibifity and accountati]lity for accomplkbing
floOduk+inIMWM&nIentamong all levels Of g0Ve17nIRIIt

accom@unent and snnmmrizes the report. and % the citizens of the nation. Work@- together,
the mtion’s pubfic aud private aecturs can accompfii
the mission.

A MESSAGE FROM ELIZABETH

Dear General Galloway:

My name is Eliibeth Darabcsek. I am eleven yeara old and in the 5th grade at Christ Prince nf Peace
School.

I read your article in the news paper and was interested. I thought I coufd help.

I did a science fair project on flouds. I tested levees, back to natnre and something 1made up, it waa a
anmR levee by the river and a larger one a little farther back. The little one held most of the water but not all.
Tbe water that waa not held back from the small levee wonfd then stay in the space between the big and Iittfe
levee. The land between the two levees coufd be used as farm land or other things that cordd rrut be badly
damaged by a big fkxrd. The dmrmged levee could be used as the levee in the front (the smaller levee).
Therefore, we wordd only have to bnild one new levee. This information may not help you, bnt I wanted YOUto
know that I am trying to help protect our cities too.

Slncercly,
Eliibeth Darabcsek

P.S. Just to tell you, I won first place for my project out of the whole 5th grade.
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ENDNOTE

1. Federal InteragencyFloodplain ManagementTask Force. ,%odplain ,%nagcment in the Wdted States: An Assessment
Report. (Washington, DC: FIFMTF,1992. USACE and NWS. U.S. Amy Corps of E“gin.ers, Annuel Rwd Damage ReporI to
Congress f.w Fsca/ Year 1993. Preparedby the USACE E“~ineering Division in cooperationwith the Naliond Weather .%rvice
Offico of Hydrology. [Wa.hingtom DC: USACE, April 19941; Federal Ernerge”cy Mamgeme.t Agmcy, ‘Disaster Payment
Report, - [Washington, DC: FEMA, May 1994).
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Chapter 1

THE FLOOD OF 1993

I have visited the Midwest states affected by the ’93Flood rnimy times. Each time I have come away
saddened by the enormous loss. I have never seen such devastation. On the other hand, I have
never witnessed such tremendous courage as that displqed by individuals who are beginning to

rebuild their lives.

Mike Espy
Secretary of Agricuftnre

chair, Flood Recovery Task Force
November 10, 1993

Floods are a fnnction of the location, intensity, vohnne,
and duration of rainfafl and snowmelt. Other factors
include the characteristics of a region’s topography, its
land-cover conditions, snd the capacity of its floodplain
to convey or store water. In 1993 a singrdar
combination of these factors resulted in one of the most

THE BASIN

The upper Mississippi River Baain is physiographically,
ecologically, and climatologically dkerse.
Physiograpbicafly it ranges from the Rocky Mountains
to the Ozsrk Plateau to the Glaciated Plains and centraf
lowlands. Climatologicafly it ranges from the semi-arid
basins snd plains of esatem Colorado and Wyoming to
the hnrnid-temperate margins of the Great Lakes.
Geographic analysis divides tfrk region into 70 terrain
units defined by distinct combimticma of physical,
geologic, soil, ecological, climate, and kind-use
characteristics. Each unit is subject to different
combxrcmionsand intensities of hydrologic aud
geomorphic processes. Individual areas respond
differently to storm events and land treatments.

The Mississippi River rises at the outlet of Lake Itaaca
in the fake and forest country of north-central
Minnesota snd empties into the Gulf of Mexico in the
marshy delta jnat below Head-of-Passes, Louisiana.
GVer its jonmey of 2,320 miles, the Mississippi River

costly flood disasters in U.S. history. This chapter
surveys the damages prevented and the record damages
reported in the 1993 flooding of the upper Mississippi
River Basin. It also addreases the response and
recovery costs for sffccted towns cities, and states and
for the mtion.

falls 1,463 feet and drains 1.25 million square miles
(sq. mi.) or 41 percent of the land mea of the 48
condgnous United States. That pa’tion of the
Mississippi River dmimge lying above its confluence
with the Ohio River and referred to as the upper
Mississippi River Basin is the focus of this report. It is
in this baain where the deluge of rsin and consequent
record floodhg occnrred during the spring, snrmner,
and fall of 1993.

Draining all or part of 13 states, the upper Miasisaippi
RNer Basin encompasses approximately 714,000 sqnare
miles. h comprises 57 percent of the totaf Mississippi
River Basin and 23 percentof the areain the contiguous
United States. From ita sonrce at Lake Itaska,
Mimesota, to its confluence with the Ohio River at
Cairo, Ilfinois, the Mississippi River conrses a dktance
of 1,366 miles. Its principal Oibutary is the Missouri
River, which draina 529,300 sq. mi. above ita mouth at
St Lonis, Missonri, includlng 9,700 aq. mi. in Cansda.

3



THE FLOOD OF 1993

UPPER, LOWER, MIDDLE?

Lending confusion to a discussion of the Mississippi River and its drainage baain is
the fact that hydrologists divide the basin, including tributary basins, into two parts: the

upper and the lower; and the river into three reaches -- the upper, middle, and lower.
Division between the upper baain and lower baain is at Cairo (above the mouth of the Ohio
River). For the Mississippi River itself, the reach upstream from St. Louis is called the

uPPer Mississippi River (upper Miss.), the reach between St. Louis and Cairo is the middle
Mississippi River (middle Miss.), and the reach downstream from Cairo is cafkd the lower
Mississippi River (lower Miss.).

J

Other major tributaries include the Minncsots,
Wkcousin, Iowa, Des Moines, and Illinois rivers, all of
which drain watersheds greater than 10,000 sq. mi. in
srea (F@ure 1.1).

The Missomi River, which drains sII or psrt of ten
states and 74 percent of the upper Mississippi River
Basin, contributes onfy 42 percent of the long-term
average annual flow of the Mississippi River at St.
Louis. The Missouri River does contribute the most
sedment in the upper Mississippi River Basin.
kfydrologicaRy the Missouri River Baain is divided into
upper and lower portions with demarcation at Sioux
City, Iowa. The upper and lower basina contain
314,6CKIsq. ML and 214,700 sq. mi. respectively.

Runoff from the upper basin is controlled in great
measure by regrdstion of six large dam and reservoir
projects on the main stem Missouri River operated by
the U.S. Army Corps of Engineers (USACE). The
drainage ares (279,400 sq. sui.) above Gavins Point
Dam, the dam fnrthest downstream, encompasses about
90 percent of the upper Mksouri Rker Basin and over
50 percent of the total Mksouri River Bsain area. The
smount of water that mm off the upper basin annuafly
averages 24.6 million acre-feet.’

History of Development

The upper Mississippi River vsfley was settled by
European immigrants during the 18tb and 19th

centmies. By 1824 early steamboat travel and
commerce created a demand for navimticm
improvements. Urban and mrsl populations continued
to grow, creating an incressed demand for forest
lumber resources and agricultural products. Most esrly
urban settlements were located on or near ‘rivers m be
close to water suppfies and transportation arteries. ,By
the fate 1800s, settlers had cleared and drained many
wetlands for agriculture and planted higher floodplain

I

I

VOLUMES OF WATER

When quantifying large volumes
of water, a measuring unit as small as a
gaflon results in numbers in the billions
or trillions and makes perception
difficult. Water engineers and scientists
have adopted a larger unit and, therefore,
employ smaller, somewhat more readily
envisioned numbers. That unit is the
acre-foot and represents the volume of
water standing one foot deep over an
area of one acre. Thus the mean annual
volume of water that runa off the upper
Missouri River Baain can be expressed as
25 million acre-feet rather tflan
8,145,720,000,000 gallons.
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THE FLOOD OF 1993

Figure 1.1 Upper Mississippi Rher Basin.

~
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Euly development of the basin was closely tied ~o the river
system, and many navigation and local flood+ontrol efforts
were installed without federal assistance. By the early 1900s,
the basin’s fisheries resources were declining as a result of
various environmental perturbations, sedknentation, pollution,
and water-level fluctuation caused by deforestation and
agriculmral development. Between 1930 and 1950, extensive
modification continued on the main rivers, while upland areaa
continued to be drained for agriculmral purposes. Major
urbsn arm such m St. Louis, KansasCity, and
Minneapolis/St. Paul developed aa business an? industry
centers.

The Midwest Flood of 1993, one of the most costly
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THE FLOOD OF 1993

flood events in this nation’s histo~, flooded over 6.6
million acres in the 419 counties in the study area.’
The damages experienced reflected the land-use and
settlement pattern within and adjacent to the floodplain.
The tloodpfains aIong the main stem Mississippi and
Missonri rivers aud the major tributaries that were
inundated geuerafly are used for agriculture, and most
areas are sparsely populated. Throughout most of the
area, river towns are protected by urban levees, or they
are located pfily on a bluff. Floodwaters thus
inundated neighborhoods rather than entire
communities. Residences, businesses, and industries
did receive extensive damages in bottornlmui areas and
afong tributaries near Kansas City and St. Louis.
Development in these urban areas, however, is largely
in the uplands or protected by urban Icvees that
provided flood protection. As a point of comparison,
significantly fewer people were impacted by the
Midwest Ffood of 1993 than were impacted by the 1927
flood on the lower Mississippi River.

Floodplain land-use patterns. Above Rock Isfand,
Illinois, the Mississippi River vafley is relatively narrow
and bottomlands are filled to a large extent by
navigation pools -- the slack water pools that form
behind mvigation dams. Most of the remaining
floodplain in tis area is contained in wildlife refuges
with fkuited agriculture. Along this reach of the river
are scattered towns settled during the steamboat era that
have developed as mimket centers aud service areas for
agricultural hinterlands. Industries were established in

WY of these towns to take advantage of river
mvigation and the railroads that later followed the river
valleya. Such towns genezafly have been protected by
urban levees or are largely out of the floodplain.
Below Rock Island the vafley widens out to aa much m
six miles. The exteusive kottondands in these arms are
protected by agrimftural levees and used for crops.
The leveed areaa include farmateads and a few snmfl
farm communities entirely within the fhmdplain.

Missouri River bottotnkands, used predominantly for
agriculture, are protected to varying degrees by levees.
On the fringes of the bottoudands are small farm
communities. In the adjoining uplands a number of
larger communities w located on the bluffs above the
valley.

Developed flucdplaiua with larger urban sreaa ad as
Chnaha/Council Bluffs, Kauaaa City, ad St. Louis are
largely protected by levees. Near Kansas City and St.
Louis, several residential, indusrnal, aud commexiaf
areas are built on floodplain behind levees that
overtopped or failed in 1993. Other residential,
industial, or commercial areas were flooded slong tie
larger tributary streams in these urban areas. Ruraf
subdivisions are scattered afong the river, many of
which began aa huntiug and fisbiug camps and evolved
into year-around communities. These subdivision
provide inexpensive housing in part because of cheap
land, lack of services such as sewer and water, limited
laud-use controls, and few building requirements

On the major tributaries, the patterns of development
are much the same as afong the Mississippi and
Missmui main stems, afthough the bottoudanda are
narrower with fewer farmsteads. The snudl towns
afong these rnbutsries often have floodprone
neighborhoods, but most of the population Iives in the
adjoining upland.% Table 1.1 includes information on
fand usc and land cover categories for the floodplain
and the flood extent for the study area. The estimates
of land w and land cover were developed using
satelfite inmgexy.

Poptdation trends. In general mraf cuunties declared
disaster areas in the nine ststes affected by the 1993
flood are losing population. No dats am avsifable on
gain or loss of floodplain popnfationa during tbia
period. The only comparable data from the 1980
Ceusua and the 1990 Cenaua are aggregated by county
or community. Population inm-eaaesthat have uccumed
are generally iu the suburban counties of major urban
areas such as Minueapofis/St. Pauf, Des Moines,
Kansaa Chy, and St. Louis. fmss of population in rural
areas is the result nf farm cmaolidation, lack of
employment opportunities, and improvements in
transportation. Fewer farmera mean a lower dcmsud
for local goods and services, which ha a ripple effect
on the locaf economy. Those who remain un the land
drive to larger communities to shop and for many of the
services previously provided by farm town.% Such
trends, not unfke those cwurring throughout the nation,
are fiiting development pressure within the flwdplain.
Figure 1.2 shows the pupufstion gain or loss by county
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THE FLOOD OF 1993

Table 1.1 Land Use and Land Cover in tbe Floodplain and Areal Extent of Ffoodfng in 1993.

Land use/cOver category Floodplain Use in floodplain Flood extent Use in flood
(acres) (%) (acres) extent (%)

Urban built-up 518,891 5.0 165,980 2.5

Agriculture 7,073,696 68.8 4,155,830 63.4

Water 933,085 9.1 956,983 14.6

Wetlandlforested wetland 1,435,411 13,9 882,174 13.5

Other 321,906 3.1 394,109 6.0

Total 10,282,989 6,555,076

Source FederalEmcrgmcyManagementAgencycontractwithEarthSatellite.Corporation,April 1994.

Note The land.s. and landcovercategoriesi. thetablearcAndersmLevelOneusedby tbeU.S. GeologicSum’q (Andersrq JamesR., ErnestE.
Hardy, JohnT. Roach,andR!chardE. WMmer,U.S. GeologicalSurveyPmf?ssionafPaperNo. 964, 1976). ‘3%.floodplainwasidentifiedusiq
kmdfomnanalysisandincludesareasprotectedby 1...%sandareasabovethedcvationof the1993flood. ‘t3u floodemenlis theareafloodedand
includesscum.po”di”g i“ uplandareasnotin thezeonmrphcdogicfloodplain.

in the flood-affected 9-sfate region between 1980 and
1990.

Population characteristics. The Review Committee
found during visits to over 60 communities in the flood-
affected region that the floodplain neighborhoods and
rural subdivisions tended to be lower income
neighborhoods of the community. These neighborhoods
app~ to have a higher percentage of rental properties,
more elderly residents, more young families more
people on assistance, snd lower value housing. It is
common to find homes in the floodplains of these
communities that have msrket values of less thsn
$25,000 and often as low as $10,000 or $5,000.

In part these neighkmhoods msy be low-income because
they contain older housing and because they are
floodprone. In many of these communities these
floodplain neighborhoods are sn important source of
affordable housing for low and moderate income
fsmilies. The U.S. Census dats shown in Table 1.2
tend to confirm these observations.’ The dsts for the
study area, however, is available only by community
and by Census Block Group. These geographic areas

will generally include both floodplain and uplsnd areas.
Demographic differences must be recognized and
floodplain policies must be carefully designed to prevent
inequities.’

-. .-,

1“ :.
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THE FLOOD OF 1993

F@rre 1.2 Population Change, Nhe Midwest States, 1980-1990.

SO.rcc U.S. Bureauof theCensus

THE FLOOD EVENT

The Nationaf Weather Service (NWS) reported that the
FIood of 1993 caused at least 38 deaths, severe
damages, snd extreme hardship for the people of the
Midwest. .4gricukar’sl dsnrages exceeded 50 percent of
the total, but less than 30 percent of such damages were
in the floodplains of the main stem rivers. The
msjority of agricultural dsmsges were in the uplands
where the cause was wet soil conditions rather than
inundation. The duration of flonding caused people to
be driven from their homes and businesses for an
extended period. In the major cities, such m St. Louis
snd Kansas Cky, damages were prevented by flcod-
control improvements. In many aress past policies of

federsl, state, and Incal governments avoided potentisf
damage by preventing development in the floodplain.

The Florid of 1993 in the Midwest was a
hydrometeorological event without precedent in modem
times. In terms of precipitation smormta, record river
levels, fked duration, area of flonding, and economic
losses, it surpassed all previous flonds in the United
States. During the period from June through September,
record and near record precipitation fell on soil already
saturated by previous seasonal rainfafl and spring
snowrnelt, resulting in flooding afong major rivers and
their tributaries in the upper Mississippi River Basin.

8



THE FLOOD OF 1993

Table 1.2 Population Characteristics of the Study Area.

Flood ExtentlFloodplain Flood Extent/ Floodplain
Uplsnd CBGS CBGS in MSAS CBGS in non-MSAs

.&e Over65 13.4% 10.s% 16.7%

I Pub[i. Assi.wa.cc I 5,9% I 5.7% I 6.7% I

I W Capitafrmme I $12.636 I $10.635 ] $10,542 I

I MedianHousehoklIncome I $27,953 I $22.692 I $21,249 I

IMobi!ekforms I 4.8% I 10,8% I 12.3% I

Source U.S. Bureauof Census,1990

Notes: (1) CBGS = CensusBlockGroup%MSAS = MetropolitanStatisticalAreas.
(2) Percapitaandmedianhouseholdincom.arelowerfor theCBGSwith thefloodexlem. Mobilehomesrepresmta considerably
hi~herpercentageof thehousingunits,anotheri“dicatio.of a lowerincomepopulation.

River levels exceeded flood stage at approximately 500
NWS river forecast points and record flooding occurred
at 95 forecast pointa throughout the floud-affected
region. 6 At 45 U.S. Geological Survey (USGS)
streamflow gaging stafiom, the peak dkcharge rate
(flowrate) exceeded that of the 1-percent annnal-chance
(loO-year) flood value.’ Not only extensive in

~~mde snd mea, the 1993 flcmd was prolonged in
time as evidenced by many locations thst remained
above flood stage for weeks, with some remaining for
as long aa five stmight months.

Soil Conditions Prior to the 1993 Flood

The antecedent conditiom that gave rise to the Flood of
1993 include, in addition to record rainfalls, wet soil
condbiom that began in the central Great Plains dnring
the snmmer of 1992 and rose rapidly with the
increasing precipitation and cooling air tempemtnres of
late 1992. Jnly, September, and especially November
1992 were much wetter than normal over the upper
Mississippi River Bsain. That winter precipitation was
near normsl, but a wet spring followed. By late
March, extremely moist coruMiona covered much of the
region aa a result of the wet fall and spring snowmelt
runoff. g Iowa, which wss centralIy Iocated in the mea
of heaviest floodlng, experienced the second wettest

November - April period in 121 years of record. This
period was followed by above-normal precipitation over
the upper Mississippi River Basin during April and May
(F@re 1,3). The April - Junc period was the wettest
observed in the upper Mississippi River Bssin in the
last 99 years. Consequently even before the onset of
the heavy snnuner rains, most upper basin soils were
samrated, and msny streams and rivers were flowing at
well above seasousl normal levels.

Rainfall

During much of the summer of 1993, a persistent
atmospheric pattern of excessive raitiall occurred
across much of the upper Mississippi River Baain.9
The major river flooditg reauked primafily from
numerous series of heavy rainfall events from June
through lste July. The recurrence of heavy rainfall was
the dkct result of a stable npptr-level atmospheric
circulation pattern with a deep trough to the west of the
uPPer Mississippivalley and a strong ridge slong the
East Coast (Fkgure 1.4), In late Jnly and early August,
a change in the upper air circulation pattern brought
drier conditiom to the Midwest as the trough shifted
eastward, Locally heavy thunderstorms generated some
additiomI fluoding in parts of the waked upper
Mississippi River Basin during mid-Augus~ however,
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THE FLOOD OF 1993

Figure 1.3 Average and Observed Monthly Precipitation Totals for the Upper MissiaAppi River Baain.
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these raim were associated with a typical summertime Rainfall amounts over the upper Mississippi River Bssin
pattern snd not a return to the s.nomalous and persistent
June and July atmospheric con~ltiona.

During the June-August 1993 period, rainfall totsls
surpassed 12 inches across the es.stem Dakotas,
southern Minnesota, eastern Nebs’sska, and mosI of
Wkcomin, Kanaas, Iowa, Missouri, Illinois, and
Indisns. Over 24 inches of rain fell on central and
northeastern Kansas, northern and centrsl Miaaousi,
most of Iowa, southern Mimesota, and southeastern
Nebraska. Up to 38.4 inches fell in east-central Iowa.
GenemJly precipitation amounts were 200 to 350
percent of normal from the northern plaina
southeastward into the centraJ Com Belt.

during the May-August 1993-period are =tched in
the historical records of the central United Sta.’ea. In
July broad areas in the lower MissouriRiver Baain
experienced rsitiall amounting to four times normal.
The series of storms producing these record rainfafls
were remarkable not ordy in their msguitude but SJSO
for their broad regionaJ exten~ record wetness existed
over 26,000 sq. mi. of the upper Mksissippi River
Bsain. Seasonal minfsll records were shattered in sfl
nine ststes impacted by the deluge of 1993. Summer
rsinfall amounts equdled those computed for storm
frequencies having 75-yeaf to 300-yeaI recurrence
intervals. F@e 1.4 shows the weather pattern that
existed in 1993.
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THE FLOOD OF 1993

INGREDIENTS FOR A MAJOR FLOOD

The following weather facts tell why lowa flooded in 1993:

Wettest period. Precipitation from January through September 1993 was the greatest
amount, 44.5 inches, in 121 years of record; the previous record was 44.2 inches in
1881.

Wettest 12 months. Precipitation from September 1992 through August 1993 was the
greatest amount in history, 54 inches; previous record was 49 inches in 1881.

Unusual persistence of rainfall. The Midwest had no previous record for such a sustained
period of precipitation.

Highest soil moisture. Soil moisture readings in August 1993 were the highest in history.
Cloudiest period. Cloud cover from November 1992 through August 1993 was the greatest

for that time period on record.
Lowest evaporation. Evaporation was the lowest in history.

Source: Hlllaker, Harry, Iowa State Climatologist, Iowa Depsrhnent of Agriculture, Special Sumrnory,
Great Iowa Floods, 1993 (Des Moines, Iowa, September 7, 1993).

Figure 1.4 Weather Pattern, JurseJuly 1993.

Umea,ombly

S.u@se: U.S. Departms.tof Commerce,NOAA, NationalWeatherService
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River Flow

The deluge across the upper Mississippi Rh’er Basin
produced record setting peak flowrates and water levels
in many tributaries and in the main stem rivers,
incIuding a Iarge reach of the upper Mississippi, over
the fnfl reach of the middle Mississippi, and over much
of the length of the lower Missouri Rk’er. Floodhg
began in the northern portion of the upper Mississippi
River Basin in June and then moved southward with tie
shifting of the storm-producing weather pattern and the
travel of the flood flows downstream as summer
progressed.

Rainfafl was particularly heavy between June 17 and 20
in southwest Minnesota and northwest Iowa, causing
record floodlng on the Mimnesota River. The next
major pulse of precipitation occurred from June 23-25,
Runoff from these rains combined with flood flows
from the Minnesota RIv&r to initiate the first flood crest
that moved down the upper Mississippi River.

Following a short, dry period, a prolonged siege of
heavy precipitation occurred from June ’30 to July 11.
This included extreme amounts of minfafl on July 9 in
Iowa, which produced record flood]ng on the Raccoon
and Des Moines rivers, Just as the crests from these
two rivers reached Des Moines, a relatively small,
convective pocket dumped severaf inches of rain on the
crests rapidly boosting the river levels and flooding the
city’s water treatment plant. The intense rainfall during
tfds period afso led to record flooding on portions of the
lower Missouri River and combined with the crest
afready rolling down the Mississippi to establish record
river stages from the Qnad Cities area on the upper
Mississippi River downstream to Thebes, Illinois, on
the middle Mississippi Rker.

Another major precipitation event occurred from July
21-25. The heaviest rains were focnsed farther south
than the earlier events, with especially heavy rain
faffing over eastern Nebraska and Kansas, Ieadhg to the
second major crests on both the Missouri and
Mississippi rivers. Hydrography of river stages
(elevations) over time for the Missouri River at Kansas
City and the upper Mississippi R]ver at the Qnad Cities
are shown in F@re 1.5.

The Kansas City graph shows two flood peaka, one
caused by the June 30 to July 11 rainfafl and the other
by rain falling from July 21-25. The Quad Chies graph
shows only the single peak from the earfier period.
This wmpsrison demonstrates the genemlly southern
focus of this second event. Both peaks are evident on
the hydrography for the Mississippi River at St. Louis
(Figure 1.5). WM. flooding from the fatter rainfaff
period dld not extend as far upstream on the Mississippi
River, new record river levels occurred at many
locations downstream and on much of that portion of
the Missouri River that flows through Missouri.’ F@rc
1.6 shows those reaches of main stem and tribntary
rivers where peak stages exceeded previous record
levels and where they reached unu.snafly high but not
rcecord levels.

Above normal rains continued to occnr over parts of the
flood-affected region during August, eapcciafly over
Iowa where accumulations were twice the nonnaf
monthly amount over much of the state. By mid-
September, however, rainfall began to diminish and
rivers began to recede. Then, at the end of September,
a strong system of tfmnderstonns deposited 1 to 3
inches of rain over the State of Missouri and 7 inches
or more from the centnd part of the state eastward.
The consequence was major flash floodlng on many
tributaries and new flood crests on the lower Missouri
and middfe Miasisaippi rivers. Fardands behind
previously breached Ievecs were reflooded and two
people drowned in separate inci&nts. Many roads
were washed ant and there was much damage to
property in Miaaouri,

Conclusion: Wet antecedent soil and
swollen n“verconditions, record rainfhll, and
significant upland runoff resulted in 1993
flood flows that ranged from below the 100-
year up to the 500-year recurrence interval
magnitude at many locations.
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F@re 1.5 Hydrography for the Mksis.sippi and Mk!msri Rivers.

I Hydmzraphfor theMississippiRiveratQuadCities

I Hydrogmph for theMississippiRiv.?z.1S1.Louis.

Hj’drogmphfoxMissouriRiveratKansasCity.
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THE FLOOD OF 1993

DAMAGES REPORTED

Estimates of total dsmages in the Midwest from weather
events during 1993 range between $12 billion and $16
billion. Over half of these were agricultural damages to
crops, livestock, fields, levees, farm buihhgs, and
equipment. The remaining damages were primarily to
residences, businesses, public facilities, or
transportation. Much of the agricultural damage
occurred in upland areas as the result of wet fields and
a short growing season rmher than inundation by
floodwaters. Similarly a portion of residential snd
business damages was caused by basement flooding due
to high groundwater and sewer back-up in areas outside
the floodplain.

The NWS has estimated damages for the Midwest flood
at $15.7 lillion based on information provided by its
field nffices, lo TMS estimate was based on totals by

state, but did not include breakdowns of damage by

tYPe. In Augnst 1993 7he New York Times publisbed
an estimate of nearly $12 billion in damages based on
information it obtained from state and federsJ officials. ”
State and federsl officials could not aasess afl damages
until floodwaters receded, and the frill extent of
agricultural damages wsa not known until after the end
of the growing season. Most of the affected states have
updated their damage estimates, and the total ranges
from $12 billion to $13 billion. The available estimates
are summarized in Table 1.3.

The Review Committee developed an estimate of flood
damages using federal payments and msking
asanmptions as to what percentage of dsmages thnse
payments represent. Thk information itilcates that
total damages were more than $12 billion with as much
as $4 billion to $5 fdllion of that total being agricultwal
damages in upland areas.

Table 1.3 Damage Estimates for 1993 Midwest Ffooding, in MIlfiom of Dollars.

NWS State State NY Times NY Times
state Totals Totals Agriculture Totals Agriculture

Illinois 2,640 1,000-2,000 565 1,535 605

Iowa 5,740 >3,400 m 2,200 1,200

Kansas 551 >500 441 574 434

Minnesota 964 1,700 1,500 1,023 800

Misscmri 3,430 3,000 I,790 3,000 1,800

Nebraska 295 m m 347 292

North Dskota 414 600 500 1,500 705

South Dakota 763 596 572 595 595

Wkconsin 904 930 800 909 800

Total 15,701 12,000-13,000 m 11,683 7,231

SCmces”
Note: “nanmeansdatanotavailable
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Damage estimates for the Midwest flood show marked
incorraistencies. No federal agency is responsible for
developing accurate aasessrnenta of ffoud damages, nor
is fnndedto do su. The affected states andtfre Fcderaf
Emergency Marragement Agency (FEMA)corrduct
prelirnimry damage assessments to determine if a
Presidential dkaster declaration is warranted and to
estimate the resrmrces necessary forrespurrse and
recovery. Once sufficient damage has been identified
that justifies a dcclat’ation and once FEMA has a
general idea of how resources should be allocated,
federal agencies have little incentive to expend
resources up&ting preliminary assessments. Resources
are instead focused on tracking and projecting
expenrfitnres. The NWS is not frmded to estimate tutal
damages but does so to support other missions. The
USACE, wlrkh in the past estimated florid damages, is
no longer fnnrfed to do so. The Review Committee is
concerned that decisions involving hundreds of millioms
of dollars often are being made without systematic
assessments of flood damages and without a clear
understandkug of the mtnre and extent of those
damages.

Agriculture

Agricultural damages from the Flood of 1993 had two
primary causes: excessive moisture that prevented
planting and reduced yields in upland and floodplain
areas and actnal floodhg that destroyed crops and
severely dsrrraged many acres of fertile floodpkiirr
cropfand. It is difticrdt to separate the factors that
influenced crop production during the 1993 growing
season in the 9-state region. They included rain, low
tanperatnres, early frost, and floods. More than 70
percent of the crop disaater assistance payments,
however, were made to counties in upland areas -- not
in main stem river flourfplairrs. 13

Agriculmral damages rXrectly attributed to actual
flooding totaled more than $2.5 billion, with an
estimated $1.4 billion in lost com and soybean sales.
Most of these losses were restricted to 1993 as the
productive capacity of the land was unchanged. There
were, however, damages to field fertility and farm
infrastructure of at least $100 million.

Each state suffered tilfferent types of losses. For

example, Mksouri with 34 percent of its cropland (5.1
million acres) in the tkrudplain, had crop damages from
floodirrg on 3.1 milfion acres causing $247 million in
lost ~afe~,(4 In Illinois, OIdy 3 pement Of ‘e ‘rote’s

com and soybcarr acreage (312,(s30 and 276,000 acres
respectively) were lost to flooding with a loss in safes
of $..53.~ ~llion.M MimresOta kers 10st ’500

million in crop sales, but most of the damage was
caused by wet cnnditious rather tfran riverinc flocding.’6

Damage from scour and deposition sffected 455,000
acres on the Missorrri River floodplain representing 20
percent of the tlrmded cropkmd afongthe Missorniand
Mi~~i@@fivers,lT Drainageditches were filled Mth

sediments, and other agricultrrraf infra.strnctrrrc waa
destroyed. Ahnost 60,000 acres have sand deposition
more than 24 inches thick and reclamation costs to
restore fertility to damaged cropland am approximately
$190/acre. ” If crrrpfmrd restoration requires rernovaf of
sand, it will cost approximately $3,20+3to remove cash
acre. foot of .$W. 19 It will cost $10.8 million to remove

sednent and debris tiom tfitches.m

Secorrdmy irnpacta of agricultural Iosses to a local
economy vary aubstautiaUy with the dependence of that
economy on the agricultnraf sector. Immediate 105*5
are due to lost safes and unemployment. In the long
rnn, the assessed value of land that sustained long-temu
damage may be reduced which will affect the property
tax baae of affected cormuunbies.

Another secondary effect was a reduction in crop-
suppnrt payments after prices adjusted to the reduced
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production caused by wet weather in the Midwest and
drought in the Southeast in 1993. This loss to fanners
wsa a gain for taxpayers since Snbsidles represent
tmnafer payments. For corn, these deficiency paymenta
were reduced by more than $2.6 billion.z’ T&Se pi-ice
effects and subsequent reduction in deficiency payments
will be temporary, if the 1994 crop supply returns to
past levels.

Conclusion: The nsajori~ of 1993
agn”culturaldamages in the Midwest were
caused by wet soil conditions and inundation
in upland areas. Damage to inundated
cropland in the floodplain was significant
with almost complete crop losses behind
failed levees. Areas affected by severe
eroswn and deposition may suffer long-term
loss of productivity.

Residences and Businesses

Estinmtcs vary on the number of homes flooded snd
fsmilies impacted by the Midwest flood. Surveys made
by Red Cross workers immediately after the floods

identified more than 55,000 flooded residences.m
FEMA subsequently verified these damages with Red
Cross chapters and developed an updated estimate of
70,545 residences. = The NW York Timesestisnatcd
that more thsn 84,LW0residences were damaged.z As
of April 11, 1994, the federal government hsd received
167,224 regismations for individud assistance and
112,042 applications for the Disaster Housing Progrsm.
Among thk latter group, 89,734 applications have been

apprOved. The Disaster Housing Program dsm
indkates that more than 100,000 residences were
flooded,x

The tlnctuating nnrnbers illustrate an overlooked
cbamcteristic of tfis florid. While the medm focused on
floodlng of communities along the main stem
Mississippi and Missouri rivers snd their nmjor
tributaries, at least ss many fsmilies were impacted by
flooded baaements due to high groundwater, overloaded
storm sewer systems, or sewer back-up. Msny of the
homes with flooded basements were not in the IO&year
floodplain or behind levees that overtopped or failed.
In Cook County, Illinois, for instance, large nnmbers of
homes on the south and west sides of Chicago bad
basement flooding due to stormwater and sewer back-up
caused by heavy rainfall which overwhelmed the city’s
combked storm and sanitary sewer system. The county
was evenmslly added to the Illinois disaster declaration
even though thk type of damage generslly does not
wss’rant inclusion. Over hslf of the 60,448 regisuations
for individual dkaster assistance in Illinois snd 20
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percent of the registration for the entire 9-state region
were in Cook Count y.zb

Businesses sustained significant physical damages
particularly in urban areas such as St. Louis County and
the Kansas City areas of Missouri. Much of thk
damage occurred behind levees that failed or were
overtopped. The 996 National Flood Insurance
Program (NFIP) claims payments made to small
businesses’ and the 4,667 Small Business
Administration (SBA) loans for damages to businesses’g
indicate that in excess of 5,000 individual businesses
were damaged, No overall damage estimates for
businesses are available, but a measure of this damage,
SBA loans to businesses, exceeded $334 million for
physical da6mg& and economic injury. Add to these
loam NFIP flnod imurance payments for small
businesses and other non-residential buihfhgs that
exceeded $94 million, w and the total exceeds $431
million. In ad{ltion to physical damage to buildlngs
andtheircontents, lost profits and wages from
businesses closed by the flood had local and regioml
impacts, For example, an American Cyanmnid Plant
near Hannibal, Missouri, was protected by its own
levee and not damaged by floodwaters, but the plant
was shut down for nearly three months because its
access road was inundated when an agricultural levee
failed.

Transportation Systems

Rivers and river valleys hktoricdly have been major
transportation routes, particrdarl y in the area impacted
by the 1993 flood. In the Midwest, transcontinental
railroads, interstate highways, and other road systems
either follow river valleys or cross them. As a result,
physical damages to transportation systems form a
significant percentage of total flood damages. In
addhion to {irect damages, indkect costs accme when
transportation routes are inundated by floodwaters, and
traffic is halted or detoured.

A major portion of flood damages to public facilities in
1993 involved roads and bridges. These damages
ranged from blown culverts and wash-outs on rural
roads and city streets to loss of bridges and damages to
interstate highways inundated by floodwaters. The
repair of flood-damaged roads and bridges generally is

funded through the FEMA Public Assistance Program
or the Department of Transportation. Funds expended
by those agencies when added to the state/local cost
share for public assistance inflcates thst total physical
damages to roads and bridges exceeded $250 million.”

Road snd bridge flooding caused indirect losses related
to increaaed tmnaportation costs. In extreme caaes,
detours of 100 miles were required to travel between
adjoining communities that had been comected by a
bridge. Often bridges were elevated high above tie
river to allow for mvigation or to miuimizc hydrardic
impacts of floods, bnt bridge approaches built at or near

the natural elevatinn of the floodplain were inundated
by floodwaters. Even though the bridge was
undanaged and the approach damage was minimal. the
economic impacts on the communities served by the
bridge cordd be extreme, pamicrdarly for a long
duration flood such as occurred in 1993. For example,

Keokuk, Iowa, was cut off from market areas in Illinois
and Missouri for several weeks when the approaches to
bridges over the Mississippi and Des Moinesrivers
wereinundated. TIds resulted in serious economic
impacra nn local businesses. Floodlng of the

approaches to the bridge over the Mississippi F@er at
Quincy, Illinois, for 73 days resulted in an estimated
$30 million in lost business to Quincy mercftants~’ In
addkion, many people who lived in Missouri and could
not cnmnmte tn work in Illinois were temportily
unemployed. Ferries were eventual]y established to
address part of this problem. The frill magnitude of
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these losses are reflected in over 36,000 claims

approved fO1a total of $92 million in Disinter
Unemployment Assistance.]’

Historically railroads were built in floodplain and river
valleys to minimize construction and fuel costs. Main
lines continue to parallel both the Missouri and
Mississippi rivers. Although generally tracks are
elevated on embankments above the elevation of most
floods or are located behind levees, they remain subject
to major flood events, In 1993 over 800 miles of track
were flooded and several main lines were inundated for
varying periods of time, but most trains were routed
around flooded areas. The Association of American
Railroads estimates that railroad damages totailed $182
million, including $131 million in physical damages to
tracks, bridges, sigmls, communication lines, switches,
locomotives, rolling stock, and buildings. Additional
costs of $51 million resulted from detouring trains
around sectiom of flooded track.~ Repair costs are
generally borne by the railroads themselves although
$21 millionwas distributed to railroads through the
Supplemental Appropriation for Local Rail Freight
Assistance. 33

A@orts often are located in floodplain because of the
flat terrain and close proximity to urban areaa. The
Federal Aviation Administration (FAA) haa identified
33 airports with varying degrees of flood damage.
Estimated repair costs exceed $5.4 million. The
airpons range in size from the Spirit of St. Louis
Airport in St. Louis County, Missouri, to airpoms that
are little more than grass landing strips with a few
hangars for private aviation. Most of the flooded
airporta were in Missouri (16) and Iowa (12). The
Spirit of St. I.ouis Ahpon,a nalternatef orf..ambefl-St.
Louis Aiqmt, sustained $l,7million in damages when
the Momrch-ChesterfieldLeveefailed. Othermajor
airports that were flooded include those at Creve Couer
andlefferson City and the Kanaas City Downtown
Airport. Several smaller airports remtin closed and
may not reopen. ”

Navigation

Most of the main stem rivers were closed to barge
traffic from July 11 until August 15, 1993, and severe
Iimitationaonb.mge traffic continued through
September, October, and November. The Maritime
Atilnistmtion estimated that losses of revenue to the

mvigation industry were $300 raillion permonth.37
More than $165 million were lost in Illinois alone.
Regional impacts on jobs from barge and port
dkuptions were also greatest in Illinois.”

Public Facilities

The Midwest flood caused extensive damages to water
and wastewater meahnent plants and other public
facilities. Dantages to utilities, including water and
wastewater treatment facilities and stomn.sewer systems,
exceeded $85 million. 3g Water treatment plants often
are located in floodplains to be near well fields or the
surface water that supplies the system. Inaddltion,
water supply lines muat cross floodplahts to serve
floodplain residenta. Tbe EPAhaaidentified 200
municipal water systems impacted to some degree by
the flood.a Tbe most prominent example is the Des
Moines Water Works that serves the City of Des
Moines and adjoining communities. The plant was
flooded and remained out of operation for 12 &ys, and
water from it was not safe to drink for another seven
days. In addition to physical damages of $12 million,
significant impacts were felt in the semice area.”’
Businesses and government offices closed because of
lack of fire protection, and bottled water and portable
toilets had to be provided for residents. The economic
impact of the shutdown may far exceed the cost of
repair of the physical damage.

Waatewater treatment plants tend to be located in
floodplains which are generally the lowest point in a
conununit y and offer the advantage of gravity flow.
Furthermore the effluent from these plants is discharged
into major rivers or screams. The impact of flooding
ranges from temporary plant shutdown and the
dkcharge of raw sewage into the river during the flood
to physical damage chat results in extended plant
shutdowns and continued discharges of raw sewage or
partially treated effluent until such time aa the plant can
be repaired. A total of 388 waatewater facilities were
impacted by the flood.4z

Damages to public buildings exceeded $27 million.
Water control facilities bad more than $20 million in
damages, and facilities such as parka and other
recreation facilities recorded more than $22 million.
These estimates are based on FEMA projection of
infmacmcture spending that include a 10-percent local
cost share .43
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DAMAGES PREVENTED

Management and structural practices prevented damages
from being worse than they were. These practices
involved nonstmctural solutiom, upland conservation
treatment, aud major flood control projects.

Nonstructural Flood Protection

The term “nomtncctwd measures” is used to describe
techniques dmt “mdlfy susceptibility to ffnodng (such
as regulation, floodplain acquisition, and floodproofing
techniques).”* A nonatr’nctural approach to flmd
damage prevention waa effective in the town of Pmicie
Du Chein. Wkconain where the flood was a 40- to 50-

The Review Committee met with a number of
communities in the Midwest, large and acmdl, that
actively dkcourage development in their floodplains
even if pcnnitted by federal or state rcgnlations. This
“steering” of development to flood-free locatioms has
deterred new floodplain development in these
Comcllcmities.

year event. Prairie du Chein was the site of the first
relocation project undertaken by the USACE and
carried out between1978and 1984. A measure of the
project’s success was reported by the Red Cross. Used
m responding to ffoods in Prairie Du Chein, Red Cross
workers came to town but left within two weeks
because no one needed their help}’ Relocation had
freed citiieua of anxiety about the risk of flood damage
to their homes and businesses. Nonatmchcral land
mmagement applications’ such as the Minnesota Vafley
Natioml W1ldlife Refuge and the Upper Mississippi
River Wildlife and Fkh Refuge provided for storage

and conveyance of a portion of the 1993 floodwater
within the floodplain of the lower Minnesota and upper
Mississippi R]ver valleys. Refuges, parklands,
greenways, and agriculture arc examples of appropriate
floodplain uses that reduce flood damages by
minimizing the number of stcucmres at risk.

The National Flood Insurance Program. The NFIP
ha not encouraged floodplain development in the
Midwest and, in combination with state and locaf
floodplain mamgment programs, appeacx to have
dkcouraged it. The NFIP haa dkcobraged fhmdplain
development by (1) increasing awareness of flooding by
identifying and mapping the flood hazard, (2)
internalizing the cost of floodplain occupancy, making
development in the floodplain more costfy (i.e., added
cost of protecting buildings from flooding and the added
cost of the NFIP flocd insurance premium), and (3)
requiring addhional permitting and engineering studkx
that developers and individuals ccMychoose to avoid.

Approximately 93 percent of the properties which are
located in the 10&year floodplain in the flooded area
and are currently insured by the NFIP were constructed
before the issuance of a Flood Insurance Rate Map
(FIRM) for the community and conversion of the
community to the Regufm Program of the NFIP,’6 i.e.,
between December 31, 1974 and the early to mid-
1980’s. Floodplain management regulation appear to
have prevented or reduced damages to new conatmction
@ost-FIRM conduction). These buildings sustained
proportionally fewer losses than older buildings even
tbougb the flood elevations exceeded the 100-year
design standard in many locationa. These ncw
buildings comprise 6.4 percent of the insured floodplain
buildings in the declared cnunties, but accnum for only
3.2 percent of the Iosses.’7

20



THE FLOOD OF 1993

F@re 1.7indlcates asignificant reduction in the
nmnberof buildhgs built intbe floodplain after 1980.
Since insured buildings tend to include newer, more
expeasive buildlngs with mongages subject to the
nmndstory flood inmrance purchase requirement, the
percentage and numbers of all buildings built prior to
ensctment of the NFIP sre likely to be evenhigher.

Figure 1.7 Coostroction Dates of NFIP Insured
Buildings in the Nine iWdwest States

I -<1?s ‘53.s mm -/em “ma >1930

YEARS

SourcesFcdad EmergencyManagermntAgmcy, FederalInsurance
Administration.ComputerFhintouL,March28, 1994.

Acqutiition and relocation. Acquisition or relocation
of tloodprone buihhgs tbrougb federsl programs m
stste snd 10CSIinitiatives continues to be an important
shategy for reducing potential flood damages.
Successful buy-out progmms normslly are a response to
a tlcod or series of floods. fmplemention occurs over a
multi-yea period as funding becomes avsilable. The
Review Committee identified more than 600 buiIdlngs
in the upper Mississippi River Basin which have been
acquired and relocated out of ffoodprone mess over the
past 20 years. Most of these buildings had been
dsmsged previously by floods and would have been
severely damaged by the higher waters of the Flood of
1993.

Upland Watershed Treatment

The Flood of 1993 demonstrated the vslue of installing
fhmd-prevention measures snd of improving lsnd-
trea!ment practices on agricultural lsnds throughout the
watershed. In upland watershed srcas, the Soil
Conservation Service (SCS) smsll watershed projects
prevented damages estimated at $400 million. Crop
losses to landowners were lower in aress with uplsnd
watershed tremnent. An exsmple is the SCS project on
the Grindstone-Lost-Muddy Watershed Project thst
protects approximately 60 percent of Dekslb County
and portions of Clinton, Gentry, and Davies counties in
Missouri. Flood protection on the 326-sq. mi.
watershed includes land trestment, flood prevention,
multi-pwpose flood control reservoirs, and erosion-
grsde controI structures. The project srea recorded two
storms exceeding the 1-percent chance of occurrence in
July snd September 1993. Estimated agricultuml
benefits accrued were $915,900 for the July storm snd
$989,700 for the September storm with road snd bridge
benefits of $66,000 and $70,000. Agricultural diasater
payments per scre in Dekslb County were less tbsn bslf
those paid in neighboring counties. Since the storm,
local people have domted $3,000 to purchsae lsndrights
for construction of renmining flood control reservoirs.

Flood Damage Reduction Projects

The USACE estimstes thst flood-control facilities in
place during the 1993 flood prevented $19.1 billion in
damages.” Of thst total, $11.5 billion in dsmages were
prevented slong the Missouri River. Damages
prevented by the water control management of flood
storsge reservoirs amounted to $7.4 billion in the
Missouri R&er Bssin; $4.0 billion by the storage of
flood water in the six resin stem Missouri River
reaervoim, snd $3.4 bMion by the dams and reservoim
on the tributaries. The other $4.1 billion in dsmsges
prevented along the Missouri River is athibuted to levee
projects. USACE and Bureau of Reclamation flood
control reservoirs on the resin stem and rnbutaries in
the Missouri River Basin reduced peak discharges on
the Missouri River by storing over 17 million scre-feet
of flood water between June and August.” In the St.
Louis metropolitan srea, a comhimtion of upstream
reservoirs, levees, snd floodwsfls prevented damages of
approximately $3 billion. Upstream reservoirs snd
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levees also prevented damages of about $5.6 billion at
Kanaaa City.

Conclusion: Damages from the 1993 jlood
were reduced significantly through use of
nonstructural and structural measures.

RESPONSE AND RECOVERY COSTS

By the end of the flood, nine state dkaster declaration

included more than 525 counties. Current estimated
federal response and recovery coats include $4.2 billion
in direct federal expenditures, $1.3 billion in payments
from federal insurance programs, and more than $621
million in federal loam to indlviduak, businesses, and
communities.

A review of the types and amounts of federal response
and recovery costs by state illustrate again the
differences in types of damages among the nine states.

In the upper baain states of Mimesota, Nebraska, North
Dakota, and South Dakota and in Wkconsin and
northern Iowa, the losses were primarily to agriculture,
much of it in upland areas. Along the main stems of
the Mississippi and Missouri rivers and their major
tributaries in Missouri, Illinois, and central Iowa,
significant losses occurred in agriculture as a result of
bottomkmd flooding, but urban areas also recorded
damages.

Federal Espendltures

Federal expentilmres represent dka.ster respome and
recovery costs borne by the federal government.
Among these are disaster assistance payments to
ind]viduafs and fanners, costs to repair levees and other
infrastmcNre, costs to provide health and social

services; and costs associated with hazard mitigation,
housing, and community development. A mm.mary of
federal expenditures for the Midwest flood is included
in Table 1.4.

Crop disaster payments. Disaster payments are made
for production and quality losses of most commerciaOy-
grown crops when losses are caused by damaging
weather and related conditiom. Production losses
related to prevented planting and low yield are eligible
for compensation. The Agriculmraf Stabilization and
Conservation Service of USDA can authorize crop
dkaster payments without a Presidential Disaater
Declaration. Pamicipation in price-support program
does not affect eligibility or payment levels. Producers
with crop insurance quali~ if losses are greater than 35
percent of expected productio~ and those without crop
insurance qualify if losses are greater tharr 40 pwent.
For most crops grown in the 9-state region, payments
are calculated by determining the eligible amount of
loss and multiplying it by 65 percent. As a general rule
of thumb, fanners can expect dkaater payments to
cover 40 percent of expected cash receipts. m For 1993,
yields less than 9 bushels an acre of com or 4 bushels
per acre of wheat counted as total losses for calculation
of disaster paymcnta. F@re 1.8 shows tfre location of
crop dh.ster payments in the 9-state region. More than
70 percent ($1.02 billion) went to the prairie pothole
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Table 1.4 Summary of Federal Expenditures by State for tbe Midwest Ffood of 1993 in Millions of Dollars.”

Pmzmnl Total IL L4 KS MN MO NE ND SD w

crop Los, Payments 1,463.3 49.2 351.1 65.5 442.5 121.2 76.0 99.5 151.1 107,2

Emergtncy
ComcrvmionProgram 2.7 0.1 1.5 0.1 0.7 0.1 0.2

Em.rgencyWatershed
Program 57.2 9.5 13.8 4,0 1.1 11.9 1.0 0.9 3.5 1.0

Food Stampsand
Commodities 10.9 2.1 2.4 6.4

FmHA Loam and
GmnLs 15.8 2.4 7.4 0.2 2.5 1.4 0.1 0.2 0.9 0.8

SCSSupplementalfor
1994 150.0

USDA Subtotal 1,699.9 63.3 316.2 69.1 446.2 141.6 77.2 100,6 155.7 109.0

Infmstrucom.(proj.) 424.4 92.8 99.6 31.2 27.5 94.9 41.8 8,2 9.9 18.5

HumanServices

(proj.) 449.1 59.7 54.9 56.5 24,4 125.9 3.5 22.7 20.4 18.0

HazardMiligati.n

(pr.j.) 134.9 26.3 27.0 15.2 9.7 30.0 10.0 4.2 4.5 8.0

Administmtion(pmj.) 89.6 18.7 8.3 8.8 1.3 40.7 3.5 2.0 2. I 1.9

FEMA Subtotal 1,098.0 197.5 189.80 111.7 62.90 291.5 58.80 37.10 36.90 46.40

CDBG 1993
Aowmio”s 200.0 35,9 43,1 18.8 13.5 57.2 7.8 11.9 6.0 5.9

HOME 1993
Allocations 50.0 10.8 11.4 3.4 2.7 15,3 1.3 2.6 1.30 1.30

CDBG 1994
Allocations 250.0 48.2 53.2 18.4 13.6 79.6 15.3 7.1 6.8 7.2

HUD Subtotal 500.0 94,9 107.7 40.6 29.8 152.1 24.4 22.2 14.1 14.4

EDA Assistance
Programs* 200.0 8.3 48.4 17.9 7.4 51.7 0.6 2.9 1.6 0.7

NOAA Expenses 1.0 0.1 0.1 0.5 0.2 0.1

LegalServices
Corporation 0.3

CommerceSubto@ 201.3 8.4 48.5 17.9 7.9 51.9 0.6 2.9 1.6 0.8
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Table 1.4 Summary of Federal Expenditures by State for the Midwest Flood of 1993 in Millions of Dollam
(cent’d).

Program Total IL 1A KS MN MO NE ND SD w

FloodControl
Emergency 218.0 70.0 7.0 11.0 0.3 128.0 1.0

EmergencyOperations
aodC.ntinzmcies 31.4

Opcraticmand
Maintenance 3.7 0.3 2.7 0.7

USACE Subtotal 253.1 70.3 9.7 11.0 0.3 128.7 1.0 0.0 0.0 0.0

HHS Subtoml 7S.0 7.4 22.8 4.2 4,0 19.3 2.3 2.2 2.6 3.9

ImpactAid 70.0

StudentFinancial
Assistance 30.0 1.4 11.1 0.’2 0.8 4.5 0.4 0.8 0.s 0.3

EdUCXiO”S“bt@al 100.0 1.4 11.1 0.2 0.8 4,5 0.4 0.8 0.5 0.3

I&m, Subtotal
64.6 10.0 15.0 10.0 5.0 15.0 3.0 2.0 3.1 1.s

NatiomlCommunity
Scrvic.Subtotal 4.0 0.4 1.2 0.4 0.7 1.0 0,3

coastGuard
operation 10.0

FedmalHighway
Admhistralicm 152.I 32.7 16.7 19.8 4.6 66.4 3.0 3.6 2.5 2.8

LocalRail Freight
A.wislamc 21.0 0.6 5.4 3.8 2.7 7.1 1.4

DOT Subtotal 146.7 33.3 22.1 23.6 7.3 73.5 3.0 3.6 3.9 2.8

Abatmmt, COMMI,
‘andCompliance 24.3 3.4 3.4 1.9 0.8 6.9 1.s 0.9 0.7 0.9

PmzramandResearch
Operations 1.0 0.2 0.1

UndergroundStorage
Tanks 8.0 1.4 1.2 0.7 1.4 0.7 0.5 0.3 3 1.5

Oil SpillRcspons. 0.7 0.3 0.4

WA Subtotal 34.0 5.3 4.6 3.1 2,2 7.6 2.0 1.2 3.7 2.4
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Table 1.4 Susssmary of Federal Expendikmes by State for tbe Midwest Flood of 1993 in Millions of Dollars
(cmsfd).

~km. Total IL IA KS MN MO NE ND SD m

FWS Constmctim 30.0 10.5 0.2 0.7 5.2 2.7 0.4 4.3

Hi$toricPcesemati.n 5.0 1.0 1.0 0.2 0.3 1.0 0.3 0.2 0.2 0,2

NPS Consouc60n 0.9 0.3 0,1 0.1 0.2 0.I 0.1

USGS hVCYS 1.4 0.3 0.6 0.3 0.3 1.2 0.1 0.2 0.3 0.2

BIA Programs 3.9 0.1 0.4

DO1 Subtotal 41.2 11.8 2.1 1.3 6.0 5.1 0.5 0.8 0.9 4.8

TOTAL 4,254.2 520.8 810.8 294.1 573.5 910.4 173.2 173.4 203.4 186.1

* hw[”dcs$18M for kVCP.9
sources=

Table 1.5 U.S. Department of Agriculture ASCS Disaster Payments, 1993.

states Program N..-PmEram ToM
crops Crvps Paymwds

($) ($) ($)

f31in0is 42,662,617 7,445,761 50,108,378

Iowa 342,849,940 I2,91O,334 355,760,274

Kansas 42,662,617 4,823,055 65,562,624

Mhmcsota 414,574,259 30,983,156 445,557,415

M,ssouri 113,812,607 8,290,327 122,102,934

Nebraska 64,123,698 13,233,694 77,357,392

N. Dakota 67,127>874 34,760,511 101,888,385

S. Dakota 142,318,S46 11,299,410 153,618>256

Wkconsin 82,468,812 18,377,402 10Q,846,214

9-smtetotal 1,330,678,222 142,123,650 1,472,801,872

Source: Agricultuml Stabilization and Conservation Service, April 15, 1994.

Note: Program crops thst received 1993 dkaster payments within the 9-st8te region include those within tbe CO131MO~I!
Program (barley, corn, upland cotton, oats, rice, sorghum, sugsr beets, wheat) plus those in specisl programs (soybems
sml tobacco).
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Figure 1.8 Crop Disaster Payments, 1993.
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region of the Dskotas, Mimesots, Wkcomin, and
~ofiem ~owa.s3 Cropland in thk area of hydric sOils Imursnce Program (NFIP) snd the Federsl Crop

snd excessive rainfsll does not drsin well. The Insurance Program. Claims payments by federaf
majority of payments went to farmers participating in insurance progrsms sre dktinct from federsl
commodity progrsms (Table 1.5), but damages would expenditures. Table 1.6 stmmmrizes clsims payments
have been higher without farmer enrollment because the from these progrsms by state. Under both progrsms,
6 million acres of fand set aside (the 1993 requirement individuals pay an annual iosursnce premium to the
for progrsm participation) would have incurred crop government and the government provides insursnce
losses if production had been snowed. coverage. Tables showing insursnce payments from the

NFIP and the Federsl Crop Insurance Co~oration

Federal Insurance Programs (FCIC) follow.

The federal government operates two insurance National Ffood Insurance Program Flood insursnce

progrsms that provided clsims payments to those coverage on buildlngs and their contents is avsilable

impacted by the Midwest flood; the Natioml Flood through the NFIP in participating communities. Under
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Table 1.6 Sunmmry of Federal Insurance Claims Payments by State for the 1993 Midwest Flnnds in Milfftms nf
Dollars.

Pm&Tml Tom! IL IA KS MN MO NE ND SD w

Feds’alcrop tmura”ceProgram
ClaimsPayments 1,017.0 25.4 281.2 40.4 353.9 27.7 49.0 139.3 54,I 46.0

Nmiond Flood InsuranceProgram
ClaimsPayments 297.3’ 61.4 23.4 10.7 1.7 192.3 4.8 0.3 0.8 2.0

TotalClaimsPayments 1,314.3 86.8 304.6 51.1 355.6 220.0 53.8 139.6 54.9 48.0

SOUIUS: U.S. Depactmmlof AEriCUlt.r%Flood InformationCenter,‘USDA EmergencyA.wistanccPaidto S%.d States,” April 4, 199% Federal
EmergencyManagementAgency,FederalInsuranceAdministration,ccmp”ta@U-.@ March 16, 1994.

the NFIP insurance premiums for buildings that pre-
dste the identification of the flood hazard in a particular
conmmnit y are subsidized, but for buildhgs built after
that dstc, premiums are based on full acmarial rates.
Afl costs of administering the progrsm, inclu~lng the
costs of floodplain mapping and salaries of federaf
employees are charged to policyholders, The Midwest
flood was the third most costly in tenna of NFIP ~
payments, exceeded only by Hurricsne Hugo and the
December 1992 coastal storm that struck New York,
New Jersey, Msssachusetta, Delaware, and
Connecticut. In 1993, over half of the losses and two
thirds of the payments were in Missouri. States in the
upPer basin bad lower average payments since b“ildkngs
were generafly subject to shsllow flootfhg along
tributaries which flooded baseuram and some first
floors. States in the lower basin had much higher
average losses reflecting the deep flootlng in the
bottoms afong the main stems of the Mississippi and
Missouri rivers (Table 1.7 and Figure 1.9). High
average paymmts in Missourialsoreflectlarge
payments to small businesses snd other non-residential
buildlngs, paticulsrly in Chesterfield and elsewhere in
St. Louis County. Even in the counties with dkaster
status, in excess of 80,000 insured propenies iid not
sustin flood losses. Some of these were behind levees
that dld not overtop or fail, but most were on tributaries
that did not flnnd or where flooding was of less than
100-year frequency.

Federal Crop Insurance Program. Fanners cat
protect themselves fromactual crop losses or prevented
planting caused by uncontrollable nstural events through
purchase of crop insursnce from the FCIC. Thk
govermnent corporation within the USDA provides
coverage for 51 crops in the event of 10ss from
drought, excess soil moisture, flood, frost, hail, wind,
insects, and other mhtral perils. Hktoricslly drought
has been the major cause of crop loss (55 percent)
while floods represent onJy two percent of claims.
Excess soil moisture, however, represents 16 percent of
losses.

Fanners must purchase the insurance early in the crop
year. For exampIe, a poIicy to cover a com crop
planted in 1994 in the Midwest would have to be
purchased by April 15. Farmers camchoose the level
of insurance coverage that they wish to purchase, but
they are not able to insure their crop for the full vslue.
Mssimurn coverage is 75 percent of expected crop
yield. x To encourage participation, the fedefsl
government subsidizes crop insursnce premiums up to
30 percent snd pays admhktmtive, actuarial,
underwriting, and selling expenses.

Table 1.8 shows the participation rate for crop
insurance purchases in the 9-stste mea for 1993 as well
ss the indemnities paid to policyholders. Participation
is lowest in the condsoybcan region and highest where
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Table 1.7 NFIP Ffood Insurance Losses for the Period Fmm April 1 Through September 30, 1993 by State for
the 1993 Midwest Ffoods.

stat. Policies h,, count Tom! AveraEe Lasses Payments
1/31/94 Paymenls($) Payment($) (%) (%)

Illinois 36,S44 3,624 61,389,123 16,939.60 22 21

Iowa 8,6S9 1>690 23,378,415 13,S33,38 10 8

Kansas 11,065 1,071 10,7OZ,78O 9,993.26 7 4

Minnesota 3,472 372 1,712,960 4,604.73 2 >1

Missouri 20,9S1 S,271 192,296,740 23,249.52 5 65

Nebraska 6,652 503 4,833,133 9,&38.61 3 2

NorthDakota 3,008 19S 285,572 1,442.28
,.

>1

SouthDakoIa 1,313 115 745,309 6,480.95 2 >1

Wiscmsin 7,096 323 1,999,654 6,190.88 2 >1

Total 99,120 16,167 297,343,686.CO 18,392.01

Source: FederalEmergencyManazemmtAgency,FederalInsuranceAdministration,Computerprim-out,March 16, 1994.

wheat is the principal crop. The kugest claims were in
the prsirie pothole region (as were the bulk of the crop
dkaster payment3) rather thsn in the floodplains. The
probability of participation in the crop insurance
progrsm is lower for floodplain fanners than for those
in the upland because flood &age is, in general, more
localized than drought which is the primary hazard in
the Midwest.

Loam. Federal agencies have approved $623 million
in loans to individuals, businesses, and communities
impacted by the Midwest flood. These loans, which
must be repaid, are a federd expendhurc only to the
degree that interest rates are subsidued, borrowers
default on 10SD.3,and administrative costs sre incurred
(See Table 1.9). The primary source of tbe 108IISis the
Small Business Atiltistmtion (SBA) Disaster Loan
Program wfdch provided $597 million in loans to flood-
affected homeowners and renters, businesses of all
sizes. and non-profit organizations. Interest subsidies,
defaults, snd tilnistrstive costs amount to
approximately 30 percent of the loans.f’ Fanners
Home Admkisuation (FmHA) is the source of
agricultural 10ZUI.Sbecause SBA is probib] ted from

28

making Iosns to fanners

Federal income tax deductions. Uninsured and
otherwise unreimbursed losses resulting tlom casualties
such as a flood are deductible for Federal Income Tax
purposes to the extent that they exceed 10 percent of
Federal Adjusted Gross Income PIUS$10+3. This
deduction results in decreased tax revenue to the federal
government. The Internal Revenue Service provides
tsx counseling to dkaster victims to sssist them in
applying for refunds by amending their previous years
tax return when a major dkaster is declared. The loss
of tax revenue has not been quantified for the Midwest
flood. Due to the smount of insurance and disaster
assistance payments, the income levels of many of the
flood victims, snd the requirement that the loss exceed
10 percent of adjusted gross income, the loss msy not
be substsndsl. The casuslty loss deduction, however,
does act as an additional mechanism for tranafernng the
costs of flmd dsms.ge from the private sectm to the
federal government.
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Figure 1.9 National Fkwd Insurance Claims, 1993.
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Table 1.8 Federal Crop Insurance Patilcipation and PaymenSs, 1993.

state Pallicipaticm Payments
(%) ($ million)

Illinois 44.4 25.4

Iowa 60.2 281.2

Kansas 16.4 40.4

M,nn.esota 52.4 353,9

MkO”ri 24.0 27.7

Nebraska 56.1 49.0

N. Dakota 93.4 139.3

S. Dakota 47.0 54.1

Wkcomin 11.3 46.0

Total

>O”rce, Us.

1,017.0

Deparlmemof AEncullure,F~e~l CIOPlmucan= Cowomho., April 15.1994.
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State and Local Costs

The Midwest flood was afso costly for state and local
governments. Because tbe FEMA provided assistance
at a 90/10 cost share, the state/local share waa
apprOxiIMtelY $42milIion for Public Assistance and
nearly the same amount for assistance to individuals.fc
States and communities also had unreimbursed expenses
associated with respome and recovery. State andlocaf
costs fortherestoration ofdamaged levees and
watersheds exceeded $130 million. These expenditures
were part of the USACE 80/20 and the SCS 75/25
required cost shares.

Of greater concern to some communities is the short-
and Iong-term reductions in real estate tax revenues as
properties are reassessed to reflect flood damages to
buildlngs and agricultural lands or losses in market
value due to the increased awareness of the flood
hazard. Inthose arma, where homes are not being
rebuilt and fields are not being restored, these losses
willbepennancnt. Impact aid fmmthe U.S.
Depamnent of Education, currently budgeted at $70
million, will replace apart of the lost tax revenues that
would have gone to schools.f7 At the state level, losses
in tax revenuemay result from lost profits and wages.
Partial compensationfor these losses may come in part
from the increasedeconomicactivity of the recovery
effort and from federaf assistance.

Non-Quantifiable Costs

The EPA determined that 59 Superfund sites
experienced floodhg; however, impacts to the sites
were minimaf and corrective measures have been
completed on sites requiring them.ss Inaddltion, 73

59storage, ~d disposaf sites weresolid waate treatment,
afsoflooded,a andlarge propane tanks that were
dklodgedf loatedd owmiverc reatingt hepotential for
massive explosions. Besides the kwgepropane tanks,
the states collected over 18,000 orphaned drums” --
-eachwith a potential hazardous or toxic substance --
and a large amount of household hazardous wastes
whose dkpoml was necessitated by the flood]ng. Daily
loads of agricultural chemicals (herbicides and nitrates)
tranapotted by the Mississippi River were large relative
to previous years; record fl&ding dld not dil~te the
concen~tiom of herbicides, 62Concentrations of twO

herbicides (atrazine and cyaoazine) in some samples
from the Mississippi River excccded hcaftb-based Iiita
for drinking wateq however, the annuaf concentration
was not expected to exceed those limits for 1993.63 The
cumulative impact of any flood-related releases of
hazardous materials, including pesticides, berblcides,
and other toxic materiafs has not been established.

The effects of flooding on groundwater hydrology and
groundwater quafity have yet to be determined. In
response to concerns regarding the safety of private
wells, the Adntinistmtion established a well-water
contamination survey in ccadlmtion with the nine
flood states. m The EPA performed floodwater quafity
sampling around major metropolitan areas on the
Missouri River. In some cases, drinking water
standards were exceeded, but the majority of the
rcachgs posed no health risk. 6s Results horn sampling
of treated drinking water revealed three locations where
Maximum Contaminant Levels were exceeded although
results horn a single sample do not necessarily indicate
a problem.a USGS and Nationaf Oceanic aud
Atmospheric Adminiswation (NOAA) have not found
significant changes in water chemistry since the 1993
flood, fl

Impacts of the flooding on the disrnbution of
contamimted river sediments is .4s0 unknown. Studies
are underway to determine sediment chemistry and
characterize sediment deposition patterns in rivers and
streams.68

Effects of the flood on public and mentaf health are
fargely anecdotal Som~ communities noted increases
in spousaf and cfdd abuse and numbers of calls for
pofice reaponae. Men&f hcaltb effects of community
and individual buyout/relocation are poorly understood.
Several studies are currently being completed to assess
the h- response to the 1993 flood and to evaluate
the factors Otat strain the ability of families to function
adaptively to the event. 69 Experience with other floods
indicates that outbreala of Equine, Western, and St.
Louis encephalitidies can be expected two years after a
flooding event (due to the lag time in amplification of
dkease vectors). 70 ~c Ieng~ of tiMe between the

flood event and the app-ce of disease adds to the
problem of attributing costs.

The flood took its toll on historic and cukuraf resoumes
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Table 1.9 Sunrrnary of Amorrnt of Federal LarrrabyStatefor the1993Mid westFfo odinbfi lKomofDoll-.

Pmgmn Total u 3A KS MN MO NE ND SD w

Snail Business
AdministrationDisml.r
Loans 597.3 134.7 108.5 31.6 27.4 235.3 14.2 16.1 16.7 12.8

RuralDevelopmcal
AdministrationLoans 9.3 6.7 1.2 - 0.7 0.1 - 0.6 -

FarmersHorn.
Administration

~=s...Y D,=-
Lm.s 14.7 21 7.3 0.1 2.4 0.9 0.1 0.2 0.9 0.8

TotalAmountApproved 621.3 136.8 122.5 32.9 29.8 236.9 14.4 16.3 18.2 13.6

SOUW: Kulik, Bcmard,AsseciateAdministratorfor DkasterAssistant+U. S. SmallBusinessAdminisrralimi,personalcommunication,May 3,
199+ U.S. Departmentof ASriaIOUre,Flccd fnfmmationCenrer,“USDA EnwrgencyAssists.csPaidtoF3cmdStales,” April 4, 1994.

in the area. Hktoric homes in Grsfton, Illimis and Ste.
Genevieve,Missouri and a chnrch in Portage des Siorrs
were dsnrsged. A cemetefy in Hardln, Missouri wss
inrrndstedwhich disinterred over 500 Wles. There
were seversl ,+rnericsnIndisn tribes affectedby the
Flood of 1993. The SAC and Fox of the Mississippi in
Iowa (Mesqrmkie) lost 10 homes and the ceremonial
ma of their Pow-wow gronnds.~’ The Kkkspoo Tri&
in Ksmas had danrsges to their crops, bridges, roads,
snd water system.n Indian lsnds in the prairie pothole
mea were saturated by frequent rains. Locsl lskes
flooded homes on the shore and contaminated drinking
water wells. Well rmd lake water continue to be

~ monitored for pesticides, arrimsl wsstes, snd other
pollutants potentially camied by mnoff to the upland
lskes.”

BENEFICIAL EFFECTS

Flooding is a mtrrrsl phenomemn of every river.
Hk.torically, flood water enriched bottomkands snd
provided spawning bsbitsts for mtive fish. The
ecological value of rnsintsining comections between the
river srzd its floodplain srsd the flood-prdse advantage
are srnong the benefits conveyed by a flood.7s The

Prelinsry field investigations by stste snd federsl
forestry stsff in Mississippi River mvigation pools 25
srrd 26 rcvesled tbst so backberry and sugsrhcmy sad a
large percentage of sycsrnore appesmd to be dead or
dying at those locatiorss. Sirnilsr effects might be
expected elsewhere in the Bssin’s floodptin where
flood duration coincided with the entire growing season.
Hsckbemy snd srrgsrberry are important srrsst-producing
trees, and msture sycsnrore are frequently selected by
species of colorrisl nesting birds.’” The SW effects on
forest canopy and srdrcsrzopystrrrctnre will not be
known for years to come.

Conclusion: Not all costs of the Flood of
1993 can be quantified in monetmy terms,
but both quantifiable and non-quantifiable
costs were significant in magnitude and
importance.

1993 flood connected many midwestem rivers with their
flcmdplsirrs, and for the first time in decsdes this flood
coirrcided with the mtursl spawning period of riverine
fishes. The benefits of this inundation to tisheries and
aqustic resources was evidenced srzecdotally isr reqorta
of frshermen utilizing newly crested scour holes, and
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empirically in fisheries samples collected as part of fhe (LTRMP). Catches OfyOrmg-of-fhe-yesr fi3hinf211
f3R fi9h wrnpling for the coopemtive intemgency 1993 wrnple.s (*r the flcad) were gresfq tbm
(USACE, FWS, and 5 states) upper Mississippi River numbers of such fish collected in sI1 ssmples for the
System LOW Term Resource Monitoring Progmm entire 1992 ssmpling yea (before the flood).’c

ENDNOTES

1. U.S. Army Corps of Engineers,MissouriRiverDivision. ReservoirControl Canter, 1S’93-1994 msoun” WVW Malmt~
Res.rvolrs Annual Oper.timr Fin, December 1994.
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Chapter 2

.

IMPACTS OF HUMAN INTERVENTION

In the matter offloodplain management, most people agree that some combination of
structural and nonstructural methoak are probably a better approach than the previous

complete reliance on dams and levees.

HISTORY

The rivers and streams of the Midwest were focal
points for early settlement because they provided
sources of drinking water and avenues for tsanaportation
and trade. Once settlements were established along
rivers, the problem of controlling floods to protect
hunm fife and investments became readily apparent.
At first small mounds of dirt were thrown up to divert
water away from tovma, and over the course of time,

these mounds became levees and floodwalls. Many
people living in flcmdplaim behind those levees and
floodwalls rrmain at risk because of decisions made
-Y Yas ago. The modem challenge is to reduce
those risks.

As settlers spread west they altered prairie, forest,
meandering streams, and tlee-flowing river landscapes
to provide arable fannkmd, raw materiafs for homes
and industry, and tmnaportation. Federal policies
encouraged extensive private land development which
then required conatmction of reservoirs and levees for
flood protection. Human use thus changed midwestem
landscapes to the detriment of mtural ccologiczd
systems. The Ffmd of 1993 raised questions as to what
extent these landscape changes have contributed to flood
frequency and duration.

Lnna B. Leopold
Water Resourcex Update,Issue No. 95: Spring, 1994

Agricultural Policy and Farm Production

Since the 1930s, when one qusrter of the population
lived on farms, U.S. farm policy has used a system of
price supports (loans, purchaaes, paymenta, or a
comlimtion of methods) to improve farm income and
promote conservation, while assuring a dependable food
supply for the United States. The Food, Agricufhuc,
Conservation, and Tmde Act of 1990 (FACTA)
continued the market orientation of ita predecessor, the
Food Security Act of 1985. Stated goals of the 1990
Farm BI1l (FACTA) were to ease financial stress on
fanners, reduce government costs, reduce crop
surpluses, maintain export competitiveness, and enhance
environmental quality. Among the best known features
of the fmm policy are the Production Adjustment/Price
Support programs administered by the Agricnftural
Stabiliition and Conservation Service of the U.S.
Department of Agriculture (USDA). Appendix C
provides an example of how price supports operate.

Agricuftwe is the leading industry in most counties of
the nine states affected by the Fload of 1993 (See Table
2.1). The area’s 208 million cropland acres represent
32 percent of the nation’s fmm acreage, 35

37



IMPACTS OF HUMAN INTERVENTION

PRODUCTION DIFFERENCES OF FLOODPLAINS VS. OTHER AREAS

Agricultural production in floodplains of the nine Midwestern states affected by the
flood is focused on commodity crops such as corn and soybeana. Corn yields in well-drained
floodplains uniformly average 15 percent higher than the state average in Missouri. Production
on portions of the floodplains, however, can be reduced by poor draimge. Upland production
yields are variable, depending on soil type and location. The highest upland corn yields are 16
percent higher than the highest floodplain yields; however, high-yield upland areaa are
presently in full production. Any additional production in upland areas would be in areas with ‘
yields averaging 14-26 percent Iower than the average well-drained floodplain yield.

percent of total agricultural safes, snd ahnost @ percent
of total national corn, wheat, and soybeanscreage.1
Combined production from Illinois and Iowa stone
represent 33 percent of com and 30 percent of soybean
acreage in the United States, but dominant crops and
yields vary by state throughout the region. Floodplsim
comprise approximately 11 percent of total acreage
affected by the 1993 flood and 66 percent of this
acreage is in agricukuraf production.2

Navigation

There are two types of mvigation projects present in
the Basin. One, on the upper Mississippi River, is
slack water mvigation created and controlled by a
system of locks and darns. The other, open water
navigation, is utiliied on the Missonri River and middle
Mississippi River.

Upper Mississippi River. The upper Mississippi River
mvigation system provides a variety of uses
corrsrnercial transportation, recreation, environmental
resources, water supplies for domestic and industrial
use, and energy production. The Water Resource
Development Act of 1986 declared the upper
Mississippi River system to be a mtionally significant

ecosystem and a nationally sigficant cornsnerciaf
navigation system.

Navigation on the Mississippi River was a primary
factor in settlement of the vatley. The federal
government began to support commercial navigation
actively in 1824; first with 4-foot deep channels, then
4.5-foot and then 6-foot channels. The navigation
channel projects, authorized by Congress in the 1930s
for the Mississippi and Illinois Rivers, extended 9-foot
draft mviga!ion upstream to Minnqrotis/St. Paut and
connected the St. Lawrence-Great Lakes with the
Mississippi-Ohio-Missouri mvigation systenra (Figure
2.1).

The upper Mississippi River 9-foot navigation project
has converted the Mississippi River (St. Louis to
Minneapolis/St. Paul) into a series of pools at low and
normafflow (Fignre 2.2). Navigation dams, each
consisting of a row of gates mounted between piers
over a 10w sill. are nsed to maintain sufficient water
depth for navigation. During periods of high flow, the
navigation gates are completely opened to allow passage
of the flood flows.

Construction of the 29 lock and dam projects on the
Mississippi River north of St. Louis was compIeted by
1950. ‘f’hesclocks are nearing the end of their
economic life span and may anon start to require
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Table 2.1 Agricultural Characteristics of Flood Affected States

CASH CASH
AVERAGE CROPS RECEIPTS: LSVflSTOCK RECE3FTS:

FARMLAND FARM SIZE

STATE (millionacres) (..,$s) $milliodyr Us. Rank $miltiodyr Us. Rank

fllinois 28.5 321 3,913 3 2,262 10

Iowa 31.6 301 3,S10 4 5>270 2

Kansas 46.6 680 1,807 11 3,914 6

Mimesola 26.6 312 2,165 6 3,645 7

Missouri 29.2 275 1,517 14 2,173 11

Nebraska 45.3 749 1,975 8 4,848 3

N. Dakota 40.3 1143 1,548 13 760 32

S. Dakota 44.2 1214 813 27 1,910 15

Wkmwin 16.6 221 795 28 4,222 5

SOUrCG1987 U.S. De@mentofCmuna% Censu.rof A@culrure,

expensive replacement. Locks snd Dsm 26nesr Alton,
Illinois, waareplaced during the early 1980sata cost of
nearly $1 billion. Below the southermnost lock, Lock
27at Grsnite City, Ilfinoia, mvigation ismsintained
through placement of flow regulating stmcturen such ss
wing dikes and by dredging that cbannelize, marrow,
md deepen the river.

Msintensnce of the upper Mississippi River mvigation
system requires periodic dredging at over 200 sites,
removing 833aversge of 9.5 milficm cubic yards of
msterial annually. Additiomdly, about 2,400
aubmergent snd 700 emergent wing dikes are
maintained to reduce msin-cbsnnel sedimentation and
420 miles of bankline stabilization are mimained to
prevent shoreline erosion.’

Illinois River. Two construction projects have
mppO@d mvigation activities on the Illinois River.
The first, the Chicago Ssnitsry and Ship Csnaf,
completed in 1900, d:verted water from lake Michigan
into the Illinois River. Tbe second, a modem lock snd
dsm system, simila3 to that in operation on the upper

Mississippi River, conaista of seven sepsrste nwigation
locks. This system wsa completed in 1965.

Missouri River. In 1945 Con~ss authorized a
comprehensive mvigafion pltm for the Missouri River
sysmm. The result wss a 9-fOOtchannel mvigation
project to cbsnneliie md deepen the river from St.
Louis upstream to Sioux City, Iowa. Six muki-puqmse
main stem reservoirs, sffecting over 900 river miles,
were developed above Gavins Point Dam. One purpose
W8Sto provide a regulated rele8ae of water for
downstream navigation. Downstressn of Gavins Point
Dsm, the river consists lsrgely of a 735-mile mvigation
cbsnnel msintakd with wing dikes, channel
st8blliiti0n snd other erosion 80d sedimentation control
devices. Annml water relesse for mvigation is based
upon avsilsble water suppfies. Navigation needs
combhed with winter relesaes for water supply snd
hydropower demsnds obligate all avsifsble water during
a normsl yesr. The mvigation season on the Missmsri
River is limited to the ice-free sesson between A@ 1
snd December 1.
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Figure 2.1 Upper Missksippi River System Nbw-foot Couunercisf Navigation Froject with Timetable of
DsvdODm~t.

Timetable of Navigation Activities

Activity Yew_——
Miss.hsippiFUver:
congressauthorizesremovalOKsnagsand iocal

obstructions 1S24

Congress authorhes 4.5 ft. channel from St. Louis

to st. Paui 1878

Congress snthorizes 6 ft. channel 1907

Construction of Lack and Dam 19 1914

Construction or Lock and Dam 1 1917

Congress authorizes 9 ft. deep, 300 ft. wide chrome

SLLmdStioCairo 1927

Congress authorizes extension of 9 ft. channel to

St. Paul through construction of locks and dams 1930

Construction of 29 locks and dams i930-1950

Cons& uctfon of Lack and Dant 27 19s

Construction of 1200 ft- chamber at

Lock and Dam 19 1957
UUnoisiUvff:
Congress authorizes construction of the Wildn.. wnr.sc

flllnols and Michlgm Canal i 822
cOntiUCtiOIiof Chicago Sanitary and Ship Canal

and 5 low navigation lacks and dams 1900

Construction of pr=ent day system of 7 locks

and dams 193*1939

-,:.

1-

%- Upper Mississippi River sash Commission, Comprehem’ve Master Planfor tie Manag-emcnrof rhc Upper .WMi@pi Siver lw.?m.
January 1, 1982.

Fb3d Damage Reductiou
milsstone event leading to major chsnges in national

A flced in 1927 sffected millions of people throughout tlmdplain management policy. Tbe 1928 Flood

the Mississippi River Bssin and dsmonstrsted the Control Act, which established the lower Mtippi

inadequacy of the pattern of private flood damsge River flocd dsmsge reduction system, snd the 1936

rsduction measures begun in 1879. It bscame a Flood Control Act were the first codification of the
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SOUI’CGAdaptedfromUpperMksisippi RiverBasinCommission,ConprehemiveMasrer Pkm for rhz )danag-emcn;of lhe Upper Mississippi Ktver
system. Jm.acy 1, 1982.
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federal interest in the coordimmd development and
in.walfation of flcod damage reduction meaaures. The

p- method used to prevent damages in those early
years was floodplain levees. Starting in 1936 the
USACE responsibilities were focused on major rivers
and development of congressionally approved p[ana for
reservoirs, levees, channelizarion, and dlversionx.The
methods used were those determined to be most cost
effectivefor preventing flood damages.

The USACE haa constructed 76 reservoirs in the upper
Mississippi River Basin. These control a drainage area
of almost 370,000 xquare miles and contin a total flood
storage volume of 40 million acre-f=t of water.’
Forty-nine arc Iocated in the Missouri River Basin
where the USACE afso operates 22 Bureau of
Reclamation reservoirs for flood storage. The majority
of the reservoirs are operated to provide benefits on the
tributaries where they are located; some are operated to
benefit the main stem rivers.

In addition to the reservoirs, the USACE baa
conxtmcted or improved over 2,200 miles of levees for
the protection of communities and agricuknre in the
upper Mississippi River Baxin. Though records on the
federal levees are kept by the USACE (Table 2.2),
there is no known invenrmy about the estimated 5800
miles of non-federal levees that are in the upper baxin.

Flood damage reduction-dated activities of the SCS
began nationally in 1944 whir passage of PL 78-534
autfrorizirg inxtaflation of upland treatment and flood
damage reduction works in selected watersheds The
Waterxhed Protection and Flood Prevention Act of 1954
(PL 83-566, referred to herein as PL-566) expanded the
SCS flood damage reduction program to the entire
mtimr. During the past 40 yearx, in the nins
midwestem states affected by tie Flocd of 1993, the
SCS haa planned and evaluated 316 watcrxhed projects
covering 40,000 sq. mi. (25.5 million acres). Luczdly
sponxored PL-566 projects have resufted in the
inataoation of 2,964 reservoim that influence the
draimge of over 5 million upland acres, and 818 miles
of channel work, 75 percent of which ix located in
North Dakota, Mimesota, aud Ilfiiois. The SCS
requires 75 percent of the kmd above a proposed
reservoir site to be treated before construction. It is
estimated that PL-566 hax resulted in soil and water
conservation treatments on more than 3 million upfand
acres

Although flood damage reduction rsservoira and levees
reduce the risk of floodlng, they do not eliinats it.
GNen enough minfafl the floud damage reduction
storage capacity of a reservoir can be exceeded and
water will overtop the spillway. Local flooding may
then occur downstream its extent will depend upon the

Table 2.2 Levees Constructed or Improved by the USACE in the Upper Mississippi River Basin.

Federal Local
Maintenance Maintenance

River Reach Corps District (Miles) (Miles)

Upper Mississippi Saint PauJ 17

Upper Mississippi Rock Island 27 650

Mixaouri OmahalKanxa.s City 15 1100

Middle Missiaaippi Saint Louis 440

Total Above Cairo, IL 42 2207

Source USACE Hcadquarrcrs.
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condition of the stream when the overtoppingoccurs.
Throughout the basin, the Flood of 1993 exceeded the
design capacity of many levees and the flood storage
capacity of some reservoirs, flooding lands and property
of persons who may have thought they,were not at risk.

Wetland Losses

Wetlands occur in poorly drained soils and in areas
where water is found at or near the ground surface.
Between 1780 and 1980 an estimated 53 percent of the
mtion’s original 221 milfion acres of wetlands were
drained.’ In the nine midwestem states affected by the
flood 57 percent of the wetlands have been converted to
other uses (Figure 2.3). The Swamp Land Acts of
1849, 1850, and 1860 resulted in the tumafer of neuly
65 million acres of wetkmds in 15 states from federal to

IMPACT AND EFFECT

Development in the upper Mississippi Rkmr Basin for
agriculture and other economic activity, flood damage
reduction and mvigation has greatly altered the origiml
landscape. The characteristics of fhd events and the
modification of the basin’s natural resources reflect
these changes.

Upland Treatment and Runoff

Upstream land use and land treatment affect
downstream flow regimes of rivers and floodplains. In
considering floods and floodplain management,
knowledge of where and how runoff occurs and which
land practices can hold the rain where it falls for as
long as possible become critical. Proper management
can greatly affect the quantity and quality of water and
sednent transported by flood waters. Factors
influencing the amount and velocity of runoff include
the amount and intensity of precipitation, soil type, land
slope, available storage and land cover.

state administration for the purpose of expediting their
drainage.’

United States policy from the mid to the fate 1800s has
been to cede “overflow and swampy” lands to the states
and to convert these lands to productive use.l
Substantial bottomland timber harvesting began with the
arrival .of pioneers, and by the 1930s, most wetfands
had been converted from nstural to agricultural uses and
over 84 million acres nationwide had been included in
regional enterprises known as drainage dktricta.

By the 1950s, forested wetlands had been reduced to
66.7 million acres, and by the mid-1970s am additional
6.5 million acres had dkappeamd.’ Between the mid-
1950s and 1970s an average of 458,000 wetfand acres
were lost each year in the coterminous United States.
Agricultural development was responsible for 87
percent of the loss as wetlands were drained. filled, or
otherwise convened to cropkind.

Midwest cropkmd erosion can be reduced by using
measures such as conservation tillage, terraces, crop
rotations, field borders, sediment am! debris basins,
strip cropping, and pemssnent vegetation. Such kmd
use practices increase infiltration rates and help hold
both water and soil in place. It is estimated that 37

Proper management of agricultural lands requires use of
protective cover or land comewation practices. In the
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Figure 2.3 Estimated Wetland Losses, 1780 Through 19S0

Source Basedon GAOIRCED-92-79FS, RepoIIof November1991
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percent of the mtion’s croplanda have adequate land
!mXment inatafled. g

The 1985 Food Security Act (1985 Farm Bill) mandated
tmatrnent of all highly edible land (HEL) witi
conaewation measures needed to reduce erosion. The
Conservation Resem’e Program (CRP) establiied by
the Act was intended m encourage landowners to retire
highly erodible and other environmentally fragile land
from crop production for ten years. In the upper
Miaaiasippi River Basin, over 200,000 CRF’contracts
were aigncd and 19.9 million acres were converted

fiimme 2.4 Effects of the Fond Securitv Act

from cropfand to grass or tree cover at a ten year cost
of $11.3 bWion. This has reduced the average erosion
rate from 18.6 tom per am per year to 1.4 tom per
acre per year. Assuming mrmal antecedent ad
moiaturc conditions, CRP lands reduced runoff volumes
by approximately 6-12 percent for the l-ye+w event, 3-8
percent for the 25-year event, and 24 percent for the
loo.yea ~em, 10 III the case of the 1993 flood, soils

were saturated and the quantity and intensity of rainfall
so great that runoff reduction attributable to land
treaunent was minimal (F&mre 2.4).
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% REDUCTION
A t

14

12

10

B

6

4

2

0

FLOOD FREQUENCY

OVYR

=5-YR

m25y R

UIOO-YR

o v /

NO SO NE KS MN 1A MO WI IL

STATE

45



IMPACTS OF HfJMAN lNTERVENTfON

As CRP contracts begin to expire in September 1995, a
large portion of enrolled acres are expected to revert to
cereal, row-crop, and forage production. Current
estimates are tfmt 63 percent of laad rmder contracts
will revert to cropland and 23 percent to grazing and
paature land. The remainder are expected to remain in
permanent grass and trees and other miscellaneous
“se~,u conver~ion of these lands to crOpland is

expected to increase storm runoff even allowing for
installation of proper conservation pmcticea.

Conclusion: Upland watershed treatments
such as conservatz”onti”llagepractices and
CRP land easements are effective in reducing
upland runoff, especially for smaller storm
events. For lmge events like the 1993 flood,
upland treatments had little effect.

Wetlands and Flood Storage

Pre-1850 historical records indicate that even prior to
tie clearing of wetknd areas major floods occurred in
the Mississippi River Basin. As part of economic
development in the midwest a substantial percentageof
agricultural lands were created by dmimge of wetkands
and hydric soils. Hydric soils, good indicators of paxt
and present wetland locations, total 10.4 percent of
Mississippi and Missouri baain soils. ” The Review
Committee heard munemuxtimes that flondiog would
have been reducedbad more wetlands been available
for rainfafl and runoff storage. An evaluation of the
upper Mississippi River Baxin’s capacity to store
rainfall runoff estimates that the soil profile has 10
times morestoragecapacity tlmn above ground storage
in depressional potholes. ‘3 Because much of the baain
was wet in 1993, particularly the areas that received the
highest rainfall, the buffering capacity of the basin was
depleted and unable to store water from the rains of
June and July. “

flow from pothole to pothole through an ill-defined
drainage network, eventually finding m outlet to a
surface stream. This intricate network of depressions
slows runoff. A different pattern of nmoff occurs in
the remainder of the basin. There surface nmoff flows
through an open network of stream, with only minor
areas of surface water storage available, Hktorically,
shallow wetkmds and wet pmirics which occurred in

these areas served a similar, but less effective, fanction
to that of potholes.

Topography has a direct impact on water movement aad
soiI formation. The upper Mississippi River Basin is
characterized by two d~tinct kinds of landscape: open
systems which drain externally, and closed systedxs
where dmimge is trapped within a common depository.
Due to the extended period of rain preceding the 1993
flood, the impacted area became completely saturated
and surface depressions filled, therefore, storage
available for additio~ runoff cmdd only be found in
the deep deprcssional areas Incated in the prairie
pothole region of the Dakotaa, Minnesota and Iowa.

Hydrologic model studies of four watersheds that are
representative of distinctly dhYerent upper Mississippi
River Basin areas or terrain units were completed in
1994. ” The modeled watersheds represent only 5 of
the 70 terrain types in the baain and therefore
information derived from these models has Iiitcd
applicability to assessing flood flow reductiom basin-
wide. The following watersheds were selected fur
hydrologic SNdieS:

● Boone River mar Webster City, Iowa -- a
Central Iowa and Minnesota Till Prairie with a
rclativel y flat 840 sq. mi. watershed with low
relief prairie pothole terrain,

. Whitebreaxt Creek near Dallas, Iowa -- a
Illinois and Iowa Deep Lness and Drift and
Iowa and Missouri Heavy TII1Plain with a
relatively steep 380 sq. mi. watershed with
well incised dmimge.

Surface depressions or potholes occur throughout the . West Fork Cedar River near Finchford,

glacial kmdscapcs of north central Iowa. cast central Iowa -- a Eastern Iowa and MIancsota TiJl

Illinois, Minnesota, eastern South Dakots, and North Prairie with a flat 850 sq. mi. watershed but
Dakota. When these deprcssicms fill, surface waters having well defiaed dmiaage system.
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● Redwood River Watershed above Redwr@d
Fafls, Minnesota -- a Central Iowa and
Minnesota TIII Prairie and Loess Uplands and
Till Plain with both high relief and low relief
pothole areas of a 700 sq. mi. watershed.

For the analysis all model rum used antecedent
moisturecondition 11for the start of modeling
conditions. Condition II is defined as the average soil
condition prior to the annual flood event. For the 1993
flnod antecedent conditions were condition III in most
areas. Condition III indicates near saturated soils prior
to the storm and gives significantly higher mnoff than
antecedent II. Because the model analysis used a Iower
antecedent moishue condtion than was actually
experienced in the 1993 flood, the peak dkcharge
rcductiom resulting from the model analysis are greater
than wordd have occurred.

In areas where oppmtunity exists, wetlands and small
detention structures can aid in lowering peaks.
However, flood peak discharge reduction is dependent
on the topography of the watershed, the percentage of
the basin containing deep depressional storage, and the
inteoaity and vohmte of the rainfall.

In the waterahcds modeled the maximum reduction for
floodplain wetlands was 6 percent of the peak discharge
for the 1-year event and 3 percent of a 25- and 100-
ycar storm event. Wetlands are more effective in
upland areas with more deeply incised potholes, such as
the Redwood River watershed, where reductions were
23 percent of the l-year event, 11 percent of the 25-
ycar event, and 10 percent of the 100-year event. In
areas of shallow depressions, such as the Boone River
watemhed, restored wetlands reduced peak dkcharge by
9 percent of the l-year event, 7 percent of the 25-year
event, and 5 percent of the 10+3-yeaxevent.

With the installation of a combhtion of land treatment
measures and restored wetlands in the waterahed, the
models indicate mnoff reductions of 12 to 18 percent
are possible for the 25-year or less event. Thk
indicates these practices could be effective for the
smaller storm events.

Wetland restorations in the uplands could fonction much
the same aa small upland reservoirs. It was shown

more than three decades ago that small flood damage
reduction dams are effective in the reach of stresnr
immediately downstream but their effect diminishes
rapidly with distance. Aa far as a series of small
headwater dams is concerned, they arc esaendally
ineffective under condkiom in which major floods
occrtr on large rivers. 1’

A State of Ilfinois report concluded that for certain
watersheds, peak flow decreases as wetland areas
increeae. In very small watershed (less than 100 aq.
nri. ), peak flowmtes decreased by an average of 3.7
percent for each increase in wetland area equivalent to
one percent of the area of the watershed. Applicability
of this report may be limited only to the strrdy areas.
Wlile wetlands may have some impact on@ flow in
the smaller watersheds during tiler storms, their
effects in larger watersheds during larger eventa haa mt
been sufficiently documented and needs further study.

Previous watershed evaluations, such as the study of
Devils Lake in North Dakota (a closed basin), indicate
reductions of peak flomates up to 41 percent for a 100-
year storm. These widely ranging reauks from the
aforementioned stales denronatrate that altermtive
watershed practices produce varying degrees of success
in reducing flood runoff rates depending (in addition to
the magnitude and intensity of dre rainfall and
antecedent moisture conditions) on the percentage of the
basin treated and basin topogmphy. Oenerally, as
drainage areas increase, upland treatment measures,
wetlands, and small detention struchrrca have leas effect
in decreasing peak tlowrates. In short, land treatment
and detention storage (upland wetlands) can play a role
in reducing peak runoff in some watersheds but are not
a panacea for solving flrmd problems. Only a
combhation of upland and floodplain management
practices can reduce floodplain damages in the futtuc.

Conclusion: Upland wetlands restorti”on
can be effective for smaller floods but
diminishes in value as storage capac@ is
exceeded in larger jloods such as the Flood
of 1993. Present evaluti”ons of the effect
that wetland restoration would have on peak
ji’ows for large floods on main rivers and
m“butanes are inconclusive.
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Flood-storage Reservoirs

The 1993 flood demonstrated that dams and reservoirs,
engineered and built to store and regutate floodwater
discharge, can reduce flood damages. All federally
funded flood storage reservoirs operated as planned
during the 1993 flood. At some facilities, such as
Tuttle Creek Reservoir (Kaoms) ad Coratville
Reservoir (Iowa), emergency spillway flows occurred
when intlow volume exceeded reservoir storage
capacity. The storage space atlocated in a typical
resenwir and the effect of flood storage is depicted in
FIguR 2.5. During the period of peak flooding (April
1 to August 1, 1993), the USACE reservoirs stored
22.2 million acre-feet of flood water.’7 Aomoximately
18.7 million acre-feet were stored in the ~ssouri -
Bssin, hatf of which was stored in the 6 main stem

RESERVO~ OPERATIONS

Flood-control reservoirs
temporarily store a part of the flood flow
for later release so that peak downstream
flows will be reduced. Flood-storage
capacity is always located above
sediment and multi-purpose pool
elevationa. Flood damage reduction
reservoirs have emergency spillways that
allow safe passage of flows that exceed
storage capacity. All managed flood
damage reduction reservoirs are operated
pursuant to a water control management
plan. In no case will the peak discharge
from the dam exceed that which would
have occurred without the dam.

Missouri River reservoirs. Most of the reminder wss
stored in tributary reservoirs of the Kansas and Osage
rivers. About 3.5 minion acre-feet of water was stored
in the Mississippi River Basin snd an additional 1.1
million acre-feet were stored in 2,964 small PL-566

upland flood damsge reduction resemoirs. Flood
damage reduction reservoirs effectively controlled
excess mnoff and reduced damages to downstream
floodplains during the 1993 flood event. The combined
effect of the storage of flood waters in the federst flood
dsmage-reduction reservoirs in the Missouri River basin
reduced the average dkcharge of the Missoori River
near its mouth, during the month of Juty, by 211,000
cfs. This had the effect of lowering the peak stsge of
the Mississippi River at St. Louis by 5 feet.

Levees

Fedemtly constructed levees, in concert with upstream
flood-storage reservoirs, protect many targe urban sreaa
from potentially significant damage. For example,
without levees or floodwslls, portions of low lying
areas in Rock Island and Moline, Illinois, and Kansas
City would have been devastated. At St. Louis the
Mississippi River crested at 49.6 feet on the USGS
gage, atmost 20 fmt above flood stsge, yet that portion
of the city protected by the large flood wall escaped
inundation.
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Figure 2.5 Typical Resem’oir Cross =,onmd Hydrograph.
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Much of the speculationabout the effectof leveeson
flood levels during the 1993 flnod was baaed upon
inferences drawn from comparisons between recent
event data, obtained from systetnaticafIy -measurtxl river
flow (discharge) and river level (stage) records, aad
simifar dsta for historical fluods. Such dkcussiom fail
to recognize that significant differences in data qtilty
exist between the modem (after 1930) and the historic
record, la In tiditiOn, my other Cbges ‘Ve

occurred in the upper Mississippi River Basin which
have created differences in flow regimes over time.

To ascertain tbe actual effect existing Ieveea had on
pesk 1993 Mississippi and Missouri river flood stsges,
the UNET mcdel, which anafyzes unsteady state river
flow conditions, ‘9was applied to the river reaches
where cross-sectional dsta were available:

(1) the Mississippi River between Hannibal,
Missouri, and Cairo, Illinois,

(2) the Missouri River between Hermmm,
Missouri, and the mouth at St. Louis, and

(3) the Illinois River between Meredosia,
Illinois, and the mouth above St. Louis.

The analysis used flow data from 1993, 1986, and 1973
floods and developed water surface profiles rcsnking
from the same flood flows without levees. The model
was cdlbrated and a range of possible floodplain
grouad covers was used.m The analysis suggested that

if all the levees (other than urban levees) were absent,
the peak stage at St. Louis in 1993 would have been
reduced by 2.5 feet, but still more than 17 feet above
flood stage and almost 4 feet higher than the previous
known maximum level recorded during the 1973 event.
Tbia model scenario assumes the improbable condition
of a totally open floodplain covered only with bare soil
or short grass cover. If one assumea existing Ieveea
would have been comtructcd to contain all flows, peak
stages at St. Louis would have been increased by 2.3
feet.

An independent model commissioned by the St. Louis
Posr-Di$patcfishowed that the overtopping and
b~aching of two levees downstream from St. Louis at
Columbia and Harrisonville, Illinois, reduced peak stage

at St. Louis by 1.6 feet. a! This analysis u.scd a ateady-
state model applied to a rhort stretch of the river and
lends snpport to the UNET findings.

A physical model study conducted at the Watcsway
Experiment Station(WES) in 1979 by Foster sad
AfIenn showed that the removal of the trees between
the river bank and levee afong the middle Mississippi
River between St. Louis and Cape Gimrdea.u wonld
lower the stage at St. Louis about 2.5 feet for the 1973
flood, which corresponds with the msthematictd
(UNET) model results for the fally open, trceleas
floodplain assumption.

Farther downatran afong the middfe Mississippi River,
the UNET model predicted that there would have been
a siaeable local drop in river levels in the abaence of
levees under the most conducive flow scmmrio. At
Chester, Illinois, the stage of the Mississippi River
dnring the 1993 flood woufd have been approximately
11 feet Iower if the Ieveea containing the river were
removed, But the floodplain wonfd have been nader
water, The model predicted that there would be no
stage reduction if the entire floodplain was covered in
dense forest or brush -- a scenmio representing a least
conducive flow condkion. It is expected that a t~ical
floodplain without levees would contain a mix of uses
and associated land covers sach as sloughs, aide
channels, forested and non-forested wetlands and
agricnknre.

Conclusion: Levees did not cause the 1993
jlood. During large events such as occurred
in 1993, levees have minor overall effects on
jioodstage but may have significant localized
effects.

Erosion and Sedimentation

Uplaad erosion and the sedimentation in dowssatrcam
areas are major causes of reduced water quaMy aad
habitat deatmction in most midwestem rivers and
streams. Sedimentation in the backwaters of the upper
Mississippi River is the most significant problem in that
river. In recent years, Miaaouri, Mimeaota and
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Wiaconain have developed watemhed management
program to reduce runoff and erosion. Land uae
planning and land stewardship are key nonatmctural
factors in reducing runoff and downstream flooding.

Significant floodplain erosion and deposition occurred
during the 1993 flood, prirrcipafly on floodplain
agricultural landa along dre Missouri River.
Preliminary anafyses of aerial photography, satellite

tiger’y. ~d histOric MissO~ River flO~plain IIMPS
reveal that more than 90 percent of the areas affected
by significant erosion and deposition are associated with
breached levees situated in active, high-energy
floodplain zones,= Review of the history of levee
failures in this area shows levees have been breached
repeatedly at sites of mmmf river cutoffs or chutes in
the paat three decades. Conatnrction of levees across
these high energy channels is a risky investment which
haa required repetitive repair.

In moat maes where Ieveea breached, scour holes,
locafly known as blow holes or blue holes, occurred.
These holes, typicafly 25 to 50 feet deep, are caused by
acoming of allnviaf soils underlying the levees and farm
fields and are caused when the head of water exceeds
the height of a Ievcc or ita ability to withstand water
pressure, overtopping or breaching the levee arrd
releasing river water through the conauicted levee
breach with velocities similar to that of a dam break
flood wave. This sudden reIeaae of energy scours
tremendous volumes of materials creating both new
aquatic and terrestrial habitat. Erosional zones of scour
and stripping can extend aa far aa one mile downatrcam
from the kuger breaches (FQure 2.6). Locafly
constricted floodtlows in breaches through railway
embankments and in the vicinity of railroad and
highway bridges act in a similm manner.

Compariacm of the effects of the 1993 floods on the
upper Mississippi and Missouri rivers shows that river
reaches in broadly similar physiographic regiom may
respond very different y to floods. The annual
discharges of the upper Mississippi River are generally
comparable to those of the Missouri River, but sediment
yields of the Missouri average more rbarr five times
those of the Upper Mississippi. Average slope of the
lower Missouri River floodplain (upstream of St. Louis)
is about twice that of the middle Mississippi River

floodplain (downstream tiom St. f-auk). Levee
breaches afong the lower Missouri commonly reauftcd
in high-velocity flows across its relatively narrow and
relatively steep (high gradient) floodpla& contributing
to extensive deep scour and thick sand deposition across
agricrdturaf lands located there. In conuaat, levee
breaches afong the nriddfe Mksissippi produced less
intense erosion and sedimentation impacta were largely
hritedto passive inundation of farge bottomfand tracts.

The Pick-Sloan plan authorized by Congress in 1944
called for the creation of a floodway from 3,000 to
5,000 feet wide betwecrr levees afong the Misaom’i
River from Sioux City, Iowa, to the mouth ~ St.
Louis, Missoui The purpose of this floodway waa to
provide sufficient space for flcod watera to PMS and
reduce potential damage to adjacent farrrrlanda. For a
number of reaaon.s, this plan was never implemented.
The F1ood of 1993 demomtrated the mcd for some
form of floodway to provide greater capacity to convey
flood flows. Implementation of any fature flood
damage reduction plan skrnfd recognize that in fieu of a
standard setback dkance, the floodway ahoufd coincide
with Oremtural figh+nergy zone of the river, which
commonly is wide in mesa of large meandera and
narrow in straighter portion of the river.

Conclusion: Levee location and height are
factors in determining erosion and depotion
in the floodplain. There are certain locations
where levees should not be constructed. In
these cases set-back levees might allow
normal river functions. Each situafi”onneeds
to be evaluated on its own merits.

Navigation

The Review Committee received numerous auggestiona
that the flood crest could be lowered significantly by
opening mvigation dam gates before the arrival of flood
watcra. Hydratilc investigations by the University of
Iowa,x and evafuatiom of the 1993 tlmd ahow that
navigation dams cause slight, localized increaaes in
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l%gure2.6 Reach of the M~souri River lfotioms Shoti~’’High Enfw# Erosion and Deposition Zones.

Sou~ FloodplainManagemmtRwiew Committee.AdaptedfromSASTda!a, 1994
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flood height just upstream of a dsm. They do not cause
increases in flood elevations for the entire Mississippi
River System. In the middle Mississippi (from St.
Louis to the confluence with the Ohio River) and on the
Missouri River, mvigation channels have no locks and
dams, and the dikes and revetments which are in place
cause littfe or no restriction to flow,

Conclusion: Navigation dams and locks did
not cause an increase in the stage heights of
the 1993 flood.

Habitat km

Fkb and wildhfe resources iu the upper Mississippi
River Basin have been significantly affected by the loss
of wetlauds and other terrestrial aud aquatic habitats due
to construction for navigation and flood damage
reduction structures.

Upper Miwissippi River. The upper Mississippi River
wm originally a free-flowing, alluvial riverine
environment with associated riparian habhats.
Construction of mvigation control su’ucturss (rock
dikes) aud inatdation of the sIackwater navigation dams
have created habitat types substantially different from
those found in a free-flowing alluvial river.

Habitat types within the upper Mississippi River
slackwater navigation pools are created by coincident
physical, water quahty, and botanical characteristics.
River position, depth, water-surface area, stage and
discharge, vegetation, river-bottom ~pes, water quafity,
aud the superimposed structural elements within the
river define the various habitats. Three distinct habitat
zones UCCUIin the sfackwater mvigation pods. The
upper end of each puol is Iike the original river
although subject to exaggerated water level fluctuations
from the upstream dam releases. Marsh development is
Iiited. In the middle purtion of the pools, downstream
impoundment backs water up and over the isfanda and
old bay meadows, creating large areas of shallow
water. This section baa the best marsh developmem,
aud some deep sloughs and wooded islauds csu be

found. In the lower end, immediately above each dam,
wide open water lake-like arcaa occur (Figure 2.2).

While impouudmeut of the upper Mississippi River for
slackwater navigation created a variety of backwater
and side-channel habitats, these dams Au sfowed river
cm’rents, starting the irreversible process of
sedimentation. Many backwater habhts are filfing with
sediments from the erosion of upland agricuftud and
developed lauds. Rock dikes and channel maiutemmce
dredging also contribute to the problem. Mississippi
River backwaters still provide critical fish production
and nursery habitats, but may be lost m sedimentation
and eutrophication within 50 yra.~

Downstream from its ccduenm with the Missouri
River, the upper Mkissippi River takes on a very
tlfferent character, similar to that of the MMsOuriRiver
(see Missouri River habitat description). Forty-six
species of Mississippi River fish, virtually all of which
have been affected by flucd damage reduction measures
and navigation, are listed by basin states aa rare,
threatened, endangered, or a species of special concern. ‘d

Missoari River. Parts of the Missouri River were well
known as a braided river with swift, muddy flows, The
historic floodplain was a ribbon of isfauda, chutes,
oxbow lakes, backwaters, marshes, grasslands, and
forests. Saudbara aud wooded islauda dotted the
channel. Between 1879 aud 1954, humau actions and
mturalchangesshortenedtheriverby 45.6 miles,
reduced river surface area by over 50,000 acres,
reduced the nmuber of islands tlom 161 (24,419 acres)
to 18 (419 acres), and cunverted nearly 67,000 acres of
river habitat from public to private ownership, most to
agriculture.z~

Nearly one-third of the Missouri River has ken
impounded, another one-third cbannelized, and the
hydrologic cycle, iucludiug temporal flow volume and
sediment trsnspofl, has been aftered on the remainder.
The Missouri River formerly had peak run-off during
two periods, March-ApriI and June. Prior to 1954
flushing flows, known as dominant discharge, occurred
every 1.5 years. The river was in a state of
equilibria, net sediment entering a reach replaced an
equal amount Ieaviug allowing for smple habitat
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Fkzure 2.7 Changes in Channel Morpholofl Following the AWtion of Navigation ~lk In~m Cave B~d~
&souri River, North of Rule, Nebr&ka.
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Source: USACE
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development, and aquatic nutrition. Loss of sediment
load led to clrsnnel degradation which contributed to the
loss of off-channel babltat and further severed the river
from its floodplain. Since the early 1950s the Missouri
River has thus been deprived of a floodplain in most
reaches. Water temperature, photoperiod, and run-off
cues have been altered by resemoir releases for
navigation and other purposes.z8”

Changes in basin and floodplain physiography and
chsnnel morphology have reduced comme=isl fish
lrsmest by more thsn 80 percent and are implicated in
the demise of native species. The Missouri River’s
natural riparian ecosystem bar been nearly elkninated
and presently consists of a dkcorrdnuou.s, single row of
trees. Missouri River floodptin forest coverage
decreased from 76 percent in 1826 to 13 ~rcent in
1972. while cultivated lands increased from 18 percent
to 83 percent

Figure 2.8 Missouri River Reservoirs and Navigation System.

I
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llie’ty-four species of Missouri River Baain stream 6ab
are liked by basin states as rare, threatened,
endangered, or as species of speciaf concem.a The
palIid stnrgeon, piping pIover, Ieast tern, and bafd eagIe
are afl native Missomi River species listed as
endangered by the U.S. Fkb & Wildlife Service
(FVW).rn Population densities of five species of chubs”
and two species of minnows= have been reduced by as
much as 95 percent since 1971.3$ Burbot have been
nearly extirpated, aauger have been grestly reduced,
and blue catfish are rare.

The Master Water Control Manual for the six Missouri
River main stem reservoirs is currently under review by
the USACE. Decisions made with regard to this
manual sre imporkmt (n the future of the Missouri
River ecosystem. For example reservoir water rdeases
could be adjnatcd to simulate mtud hydrograpba and,
in combimtion with riparian hmd acquisition, be used to
restore WY of the river’s mtnrai functions including
low-level flooding of ziparisn lands.

Illinois River. Aquatic and temestriaf habhms of the
Illinois River Vafley have suffered a series of
cataclyzrnic events since 1W& (1) pennment rise in
water level fmm water diverted from Lake Michigan,
(2) the dmining of more thzn fmlf of the 400,000 acre

flnndplain tbrongb the conafmction of lcvegs and
pnrnping stations, (3) an upsurge in tieated urban and
indnaoial pollution during the 1920s, (4) the crestinn of
a 9 ft. channel and itz attendant navigation dams in the
1930s,and(5) m acceleration in sedimentation 12tes
following World War II, apparently resulting from an
increaae in the smount of open row crops grown within
the basin. w As an example, in 1908, a 200-mile reach
of the Ilfinois River produced 10% of the total U.S.
catch of freshwater fish (employing 2,0+30commercial
fiahennen and yielding 24 miflion lbs. of fish anmmfly).
Commercial fish yield totalled about 178 lbslac of
permanent water, but by the 1950s yield bad dropped to
38 lbs/ac and by the 1970’s to 4 Ibskc, totafing 0.32%
of the totsl U.S. flezbwater f23xvest.3s

Conclusion: Alteradan of Mississippi,
Illinois and Missouri Rivers and floodplains
has resulted in significant changes or losses
of habitat. The disruption of natural
ecosystems has caused the destruction of
many native species populations and has
caused an increasing number to be listed as
threatened or endangered. .,
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Chapter 3

FUTURE FLOOD POTENTIAL

After the 1965 flood, they told us this woeddn ‘t happen again for another lM) years.

Mldwestem mayor
July 1993

This quote illustrates the lack of understanding by ninny
individuals concerning flood potential. Many people
think of flooding only in relation to a flood of a 100-
year magnitude. They overIook the fact that afthough
governmentregulatorshave selectedthe 100-yeaIffced
as a reasomble regulatorystandard, it is not the cnfy
magnitudeof flood that can occur. Floods are random,
variableevents. ‘fhroughfrequenty andysis,
hydrologistscan characterizethem as a 50-year

WHAT IS A 1OO-YEAR FLOOD EVENT?

The American people have heard quite a bit recentfy
about a 100-year flood. What exactly is it? A 100-year
flood has a l-percent chance of being equaled or
exceeded in any given year. It has a 26-percent chance
of occurring over the life of a 30-year mortgage, and a
63-percent chance of occurring over the next 100 years.
The terminology used to describe the 1OO-YW+Iflood
can be confusing. The terms U13-year fluod, 1OO-YW
recurrence intervsl flood, 100-year frequency flood, 1-
percent flood, 1-percent annual chance flood, and base
flood, which all refer to the same event, are often used
interchangeably. Confnsion can result because the 100-
year flood is usually the only type people hear about,
even though larger and smafler floods are likely to
occur.

As commonly applied, the concepts of a 100-year flood
and 100-year floodplain can be misleading. TechnicaMy
only the outer edge of a 100-year floodplain has a risk

flood, 100-year flood, or 500-year flood. The Midwest
flood of 1993 varied from less than a 50-year flood at
St. Paul, Minnesota, to less than a 1OO-YWflood at
LincoIn, Nebraska,’ to over a 100-year flood at St.
Louis, Missouri.’ No one -- especially those living at
risk in floodplain -- ahoufd be misled into believing
that a 100-year flood occurs only once in a centnry.
What happened in the Midwest in 1993 coufd hsppen
again at any time!

of one percent. The risk rises for sites closer tu a
river, ocean or other water featnre, and also at lower
elevations, yet most people think of the entire area
between the water body and the outer edge of the 100-
year floodplain m subject to the same risk.3 Variation
of risk is not usually shown on floodplain maps. There
are arm within the mapped 100-year floodplain that
may flood more frequently and to greater deptha than
others.

Uncertainties surround 100-year discharges and
elevatiom, and mapping 100-year floodplain boundaries
is at best an imperfect science. Estimates of the 10J-
year flood dlacharge (or flowmwc)can be based on a
range of techniques, and current techniques provide
estimates that could be off as much as 5 to 45 ptrcent.”
Factors such as the size of the watershed, the
availability and length of streamgaging records, and the
level of detail of mapping for use in determining model
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parameters cmUribute to the uncertainty iu a 10().year
flcwd discharge estimate. Flood discharges associated
with infrequentevents,such as the 500-year flood
discharge, ue more difficutt to predict and have more

MARBLES AND FLOODS

At one of the public meetings
attended by the Review Committee, a
young Missouri farmer provided a
correct explamtion of the possibility of
experiencing a 100-year flood. He
described a bag full of 100 marbles
with 99 clear marbles and one black
marble. Every time you pull one of
those marbles out, and it’s black,
you’ve got a 100-year flood. After
sach draw, you put all 100 marbles
back in the bag and shake it up. It’s
possible that you could pull the black
cme out two or even three times in a
row. To represent the uncertainty of
estimating a 100-year flood, it’s also
possible that the bag could hold two or
three black marbles.

STANDARD PROJECT FLOOD

Another uragnihrde of flood that can occur is one that
results from the standard project flood (SPF) dkcharge.
This event is not assigned a frequency or rmnrrcnce
intervsl, although it is often used by hydrologic
engineers to approximate the 0.2 percent ammat chance
(500-year) flood. The SPF discharge in a river
represents the flow that can be expected from the most
severe combhntion of meteorologic and hydrologic
conditiom reaaombly characteristic of the geographic
region involved. SPF dkcharges exclude extremely
mrc combinations. The SPF procedure is used in lieu

m

uncertainty associated with them. Even if a fairly
accumte 10&year dkdmrge is determined, it may
aubsequentty change due to land-use changes in the
watershed aad natural snd hurna,nchanges to the
cbaaneI aad tloodpfsin.

After determining a discharge rste, this figure is entered
into a bydrmhc model to determine the elevation of the
100-yea flood. Hydmdic models, depeudiag upon the
level of accuracy of information on topography, friction
losses, and hydrology, can produce estimates of 100-
year flood elevations within 0.5 to 2 feet.’

Onm the elevation of the 100-year flood has been
determined, the extent of the floodpfaia can be mapped.
Topographic snaps vary in precision and leveI of detaiI.

‘he accuracy of the floodplain bmmdsry line is
influenced most stmugly by the quaWy of the 100-yeax
flood discharge estimate. The next most significant
factor is the quatity of the topographic mapping.
Research suggests Otst the probable mtionwkfe standsrd
error for base (100-year) flood elevation mapping is 23
percent of the base (100-year) florid depth. This wdue,
translated iruo an average depth, amonnts to about 3
feet.’ Thus, the floodplain boundary line shown on a
map is not absolute aud structures located within severat
feet (venically) of the 100-year floodplain are still at
risk. in flat areas, structures located within severat
hundred feet (horizontally) of the 1OO-YWfloodplain
dSO IIMyk at risk,

of the dkchmge-frequency approach because of the
umetiabitity inherent in estirasting large nmguitude
infrequent events from ahon record, or even regionaf,
dischmge-frequency analyses.

The SPF discharge is currently used for design of
engineered structures which, if compromised, could
result in catastrophic flooding. The SPF discharge is
generaoy used to determine the Ievel of pmrection for
urban population centers where there is great threat of
10ssof life aud of damage to critical infrastructure.
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RESIDUAL RISK BEHIND LEVEES

Risk exista in atl areas within a floodplain .- both areas level of protection. Engineers may acconut for
protected by channel modifications, dams, or levees and dischsrge and elevation uncertainties in the design of a
areas outside the 100-year floodplain. Levees built to levee by the use of freeboard -- the difference between
provide a 100-year level of protection moclfy the the top of the levee and the design flood height. Even
mtumf overtlow boundary of the 100-year floodplain though areas protected by levees are conaidercd safe,
and the boundaries for Iesser floods. Individuals and the potential for catastrophic loss still exists. If
businesses remaining in what was once the 100-year floodwaters overtou a levee. floodiru? in the trrotected
floodplain, are not ~equired to carry ilood imu~ce

-.
area could reach depths equating or exceeding the

even though the cbsnce of a flood greater than the 100- levee’s height. Higher levees reduce risk but coutd
year flood occurring in the next 30 yesrs is about 1 in increae potentiat damage.
4. Uncertainties atso surround a levee’s

CLIMATE CHANGE

Climate change could increase flood risk. ” Although considerable uncertainty exists,
climate change could bring about more-frequent and/or more intense floods. Given that
development in and near floodplains is expected to last a considerable period of time and that
the mtion’s ability to predict the magnitude and frequency of future events is still limited, it
may be prudent to consider the potential effects of climate change when decisions are made
(or revised) about the type and amount of development allowed in vulnerable areas. In the
absence of sufficient data, flexible and cautious policies are preferred.

U.S. Congress, Office of Technology Assessment
Prepan”ngfor an Uncertain Climate----Volume I

FUTURE FLOODS

Not every state and 104 government regulates
Stormwater mnOff, and the volume of runoff and flood
peaks may increase in the future because of
urbsnizmion. The streets, parking lots, gutters, draim,
snd storm sewers accompanying urbanization convey
rsinfstl rapidty to stream channels. Naturat channels
are often straightened, deepened or lined, transmitting
flood waves downstream more quickly. Stonnwaters
can therefore accumulate dowmarresm more quickty than

in nsmmt river systems and produce higher, sharper
fhd peaks Untess steps are tskem to mitigate the
impacts of urbanization, flood volumes and pesks will
continue to increase.

Current flood records are tiited by their leugth. As
flood records for more years become available, current
estimates of flood dkcbarge, volume, stage, and
duration will change.
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In the 1993 flood, out of more than 500 USGS gaging
stations in the area of floodlng streams,’ 45 exceeded
Ihe 100-ye.w discharge,’ but at least 450 did not. Msny
people think fhst the entire upper Mississippi River
Basin experienced a 500-year flood, when estimates
indicate that only the reach of the Mississippi R]ver
from Keithsburg, Illinois, to above St. Louis and the
reach of the Missouri River from Rulo, Nebrasks, to
above Hennann, Missouri, endured such a flood.’
Since 1900, St. Louis has experienced large floods in
1903, 1909, 1927, 1973, and 1993. The communities
in the Midwest that experienced a 10- to 50-year flood

in 1993, may experience a 100- to 500-ye~ flood in the
nezr future. There is no question that flooding is
inevitable. The open questions are when? where? and
how much?

Conclusion: Floods equal to and greater
than the jlood of 1993 will continue to occur
across the nation. It is difficult to predict
precisely when and on what rivers these large
events will happen.

ENDNOTES

1. Parrett. Charles, Nick B. Melcher. and RoberI W. James. Jr., Flood Oischwges in the Upper Mississippi River Sa.in, 1993, U.S.
Geological Survey Circular 1120-A, (Washingwm, Dc: U.S. Govemrne.t PrintingOffice, Second Printing,with revisions,September
24, 1993).

2. Bhowmik, Nani G., et al., The 7993 Flood on the Mississipw’ River in Ufinois, Miscellaneous P.blicati.m 151, (Champaign, IL: Illinois
state water survey, 1994).

3. Interagemy Floodplain Management Task Force, floodplain Management in the lfnited 3rafes: An Assessment Report, FIA-18,
{Washington, DC: Federal Ims.ran.e Administration,June 19921.

4. Burkhmn, D.E., ‘Accuracy of flood mappiwg,- Journal of Research, U.S. Geological .Survey, 6(4): 515-527 lJuly-A..gust 197B).

5. U.S. Army Corps of Engineer.. Hydrologic EngineeringCenter, Accuracy ,of Computed Water Surface Profiles, (Davis. CA USACE,
December 19961.

6. ‘A.xuracv of flood mapping,” page 52S.

7. Ki,by, Wlliam H.. Hydrologist. Office of Surface Water, USGS. Rest... VA, personalcommunication,J... la, 1S94.

S. flood Discharges in the Upper Mississippi Ri.er r%.in, page 1,

S. U.S, Army Corps of Engineer., Missouri River Division,7993-S4 Annual OperatingPfan, Missouri River Main 3tem Reservm”rs.

(Omaha, NE: December 1993).

62



Part II

A BLUEPRINT FOR THE FUTURE





Chapter 4

A VISION FOR THE FLOODPLAIN

The Congress... declares that it is the continuing policy of the Federal Government, in cooperation
with State and local governments, and other concerned public and pn”vate organizations. to use all

practicable means and measures, including financial and technical assistance, in a manner
calculated to foster and promote the general weljare, to create and maintain conditions under which

man and nature can exist in productive harmony, atifiljill the social, economic, and other
requirements of present atifiture generations of Amen”cans.

Section 101, National Environmental Policy Aet of 1969

. it is the sense of Congress that jlood control on navigable waters or their tributan”es is a proper
activity of the Federal Government in cooperation with the States, their political subdivisions, and
localities thereofi that investigations and improvements of rivers and other waterways, including
watersheds thereo~ for@ood control purposes are in the interest of the general welfare; that the

Federal Government should improve or participate in the improvement of navigable waters or their
tributaries, including watersheds thereo~ for$ood control pwposes 1~the benejits to whomsoever
they may accrue are in excess of the estimated costs, and lJ the lives and social secun”tyof people

are otherwise adversely afected.

Section 1, Flood Control Act of 1936

The Unitrd States, as it moves into the 21’[ century, is
at a crossroads in the use of its floodplains. The mtion
1M%choose to use these flood-prone lands for the
prirrray purpnse of economic development, or it may
take action to better balance their economic and
environmental outputs. Floodplain resources can be
shared by human occupants and natural systems. Over
the last CCnNW, in the upper Mississippi River Basin,
while human activities have produced significant
economic and social benefits, some of these activities
have placed both humans and nature at risk.

Fhmd control works have allowed cities to grow in the
face of periodic h&b waters. Until the middle of thk
Ccnmry, the nation did little to control the clearing of

lands uplmd of the floodplains, Subsequent incrcaaes
in runoff generated the need for additional flood
damage reduction activities. L.evces, built by bnth the
federal government and private landowners, helprd
agriculture flourish in the fertile bottondmd
cnvimmnent; however, the overtopping of these levcea
by floodwater created major economic losses.
Reservoirs, like levees, reduce the flood threat to many
downstream communities, but the rrduction in flood
flows simultaneously creates incentives for rnstry pcaple
tn settle riverbanks and become subject to the impacts
of the next nrzjor flood. The promise of post-florid
support from government and private agencies 1M%
encourage people tn continue nccupying land at frequent
risk of fltilng.
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In recognition of tbk continuing vulnerability to
flooding, waterahed-focused programs are now
emerging, and the United States has begun to move in a
new dkction. Concern for the environment and
sustaimble development as well as recognition of the
severe limits on federal spending and of funding
OPPOfiunities lost in flood recove~ speak clearly to the
need for reexamining the nation’s flood damage
reduction strategy.

‘fMs reexamination must acknowledge that the current
state of floodplains reffects in pan a succession of
political decisions made at the national level. Much of
the flood-control effort of the last half-century in
combination with other infra.mucture development had
major land-development implications. Many people
moved to or remained in the floodplain with the
understanding that the federal government was
providing them flood protection. Others saw upstream

DEFINING THE VISION

The National Commission on the Environment, a non-
profit group, proposes a concept of sustainable
development to accomplish economic progress hy
protecting and restoring the quality of the natural
environment, improving the quality of life for
individuals, and broadening the prospects for future
generations.’ Effective floodplain management
embodies these ve~ concepts by seeking to balance
competing uses in a way that maximizes the net benefits
to society.

What then should be the national vision for use of the
floodplains? To assist in developing this vision, the
Floodplain Management Review Committee reviewed
the literature on early and recent goals of the nation’s
floodplain management. Committee members consulted
with interest groups at national, regional, and local
levels and discussed possible goals with citizens affected
by the flood of 1993. The governors of the 9 flood-
affccted states in the Midwest provided their vision of
future floodplain activity. The Review Committee
looked to the National Assessment and the
accompanying Action Agenda prepared by the FederaJ
Interagency Floodplain Management Taak Force for

activity, over which they had no control, increasing
their hazard. As the nation seeks a new approach for
floodplain management, it must not lose sight of the
realities of the past.

Recognition in the early 1960s of the natural functions
and resources of the floodplain -- habitat, scenic beauty,
water filtration, storm buffer, groundwater recharge,
and floodwater storage -- caused the nation to
reconsider its policy of supporting wholesale conversion
of natural areas to other uses. Persistent flood losses
during a half century of flood-control programs raise
serious questions concerning the long-term efficiency of
such programs. A movement to reduce flood damages
through nonstructural means, limiting unwise
development of the floodplain and evacuating those at
most risk, gradually has become a viable aftemative to
the constmction of dams, levees, and floodwalls.

definition.z Baaed on tltk input, the Review Committee
proposes strategic and operational goafs for the nation’s
future use of its floodplains and management of that
use:

Strategic Goals

Reduce the vulnerability of the nafion to the
dangers and damages that result from jloods.

Reduce the vulnerability to urban areas, industry and
agriculture, when such reduction is justiticd and
reasonable; avoid new development when reduction is
not appropriate. As appropriate, move those cumerttly
at risk from the floodplain. Strive to elimimte threats
to life, property, and the environment, and to the
mentaf health and well being of floodplain occupants.
Ensure the viability of critical infrastmcture and the
regional economy.
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Preserve and enhance the natural
resources and functions of floodplains.

Treat the floodplain as part of a physical and biological
system that includes the floodplain with]n the larger
context of its watershed. Seek to identify and enhance
the ctdturd, hktoric, and aesthetic values of
floodplains. Where appropriate, restore and enhance
bottomkmd and related upland habitat and flood storage.
Use existing government and private programs to
acquire, over time, environmental interest in these kinds
from willing seIlers, Ensure the consideration of social
and environmental factors in atl actions relating to the
floodplain,

Operational Goals

Streamline the floodplain management
process.

Implement consistent, equitable, flexible, cost-shad,
and efficient floodplain management hy improving the

FLOODPLAIN OF THE FUTURE

If thk vision waa implemented, how would the
floodplain of the future appear and how would it be
managed? Human activity in the floodplain would
continue (Figure 4.1 ) but with a clear recognition that
any such activity would be subject to the residual risk
of flooding and assumption of the costs of this risk by
those sponsoring the activity. Determining future
activities would depend on historical settlement, on a
balancing of the economic, sociat, and environmental
impacts of an activity together with a recognition of its
place in the hydrologic and hydraulic regime of the
river basin and what physical impacts its existence haa
on other segments of that baain.

Urban centers whose existence depends on a river for
commerce m whose locational advantage is tied
hktorically to a floodplain would be protected from the
ravages of devastating floods by means of levees,
floodwalls, upstream reservoirs, or floodwater storage
in managed upland and floodplain natural areas

National Floud Insurance Program, federsf-state-tribsl-
Iocal-individual relationships, mtd the conduct of
mitigation snd dkaater planning and execution. Ensure
federat-state-tribal-locd-individual collaboration and
accountability in a bottom-up, shsred planning snd
decisiomnaldngprocess. Reduce the cost to the nation
of flood damages. Share the risk among all levels of
government and among flood-affected indlvidttals.

Capitalize on technology to provide
information required to manage the
floodplain.

Provide timely srtd accurate information to assist in
identifying hazards, determining impacts of proposed
actions, and developing a temporal and spatial baais for
long-term action strategies. Leverage the strength of
geographic information systerna.

Sections of communities with frequently flooded
businesses or homes would become river-focused parka
and recreation weas as former occupants relocated to
safer areaa on h]gher ground.

In areas outside of these highfy protected communities,
where land elevation provided natural protection from
floods, state and local officials would control new
constmction by requiring it to be at elevation well out
of harm’s way. Those who were at risk in low-lying
areas would be relocated, over time, to other areaa.
Higher land in these atluvial areas would continue to
produm rich harvests. Outside of the urban aresa,
industry would protect its own facilities against major
floods. Critical infrastmcNre, such as water snd
wastewater treatment plants, power plants, and major
highways and bridges would be either, elevated out of
the flood’s reach or protected against its ravages.
Much of tttk infraatmcture, as well as the homes,
businesses, and agricultural activities located behhd
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lower levees, wotdd be insured againat flooring through
MI participation in commercial or federally supported
insurance prngrama.

At the upstream end of many levees, federally built
water-control structures would permit river waters to
keep sloughs wet throughout the year maintaining and
restoring aquatic hahitat with resultant benefits for
fisheries, waterfowl, and other wildlife. Levees would
bc moditied to provide for controlled overtopping in the
event of major high watera, eliminating the catastrophic
failures that have occurred in the paat.

Some bottondand owners behind modltied levees would
chnose to convert from row crops to alternative crops
m silviculture or to retttm their lands to a natural state
under federal m state easements. Owners would baae
their decisimta on private and government analyses that
found their land too wet for farming or in a location
where levee protection was impossible to maintain.

Upland of the floodplain, federal-state-tribal-local
program to improve the treatment of lands, control
new runoff, and restore wetlands, would reduce the
flows during frequent floods and shave the peaks off
larger events.

Both commercial and recreational vessels would
continue to ply the river’s waters, operating in a
navigation system that would enhance riverine
ecosystenra through water-level adjustments and control.
Modifications bt river-control stmctures would continue
to increaae fisheries and wildlife habhat.

Floodplain activity would be guided by broad-baaed
plana of federal-state-tribd-local governments working
together aa partners in a streamlined floodplain
ItMMgement effort. Operation of the waterway and the
levee systems, with their attendant environmental
components, would be focused in a single agency that
would collaborate with other interested agencies.
Levees along main stem rivers and principal tributaries
would be maintained on a cost-shined baais by federal
and state governments artd local levee boards.
Decisions concerning activities in and near the water
would be aasessed using computer models to ind]cate
the effects of such actions on other regions of the river
baain. Forecaats of river conditions would reflect the

availabtlhy of baain-wide data attd the rapid processing
of these data. Use of high technology remote sensing
platfonna and data-filled geographic information
systems would provide highly accurate information on
wh]ch to base key decisions for both planning and crisis
management.

A New Approach

Through most of the paat two ccntttt-ies, the rtatinn’s
apprO~h to floodplain management haa fncused on
reducing flnod impacts through stmctural means.
Flninfplain management haa been florid control. In the
19th century and the first half of this century, the
debate waa whether or not a leveemdy policy should
be pursued. Otdy in the laat 30 yeara haa the nation
moved to increaae the use of notratructural approaches.

To achieve the gnals of floodplain tnattagemcnt, the
nation must adopt a new approach--one that takea full
advantage of aIl methnds available to reduce
vulnerabllities to damages and, in parallel, to pmtcct
and enhance the natural resources and functions of the
floodplain. Translated into actions this approach,
espoused itt the draft 1994 Uniticd National Program,
would achieve floodplain management through:

● Avoiding the risks of the floodplain;
● Minintiziig the impacts of those riska when
they cannot be avoidd,
● Mitigating the impacta of damages when
they nccur; and
● Accomplishing the ahve in a mer that
concurrently protects and enhancca the natural
environment.

The citizens of the nation bear a responsibility to
exercise good judgment in their use of the flwdplain
and to share in the costs of their judgments. Under thk
approach, state and local governments serve aa the
principal managers of the land. Tim federal
government provides support fnr state and local
floodplain management, establishes broad mtional
goals, attd, by its own actions, aces an example.
Federal actions will continue given the interstate mture
of water and the related impact of all riverine activity
on these waters, the ever-present potential for
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Figure 4.1 A Typical Reach of a 21” Century Floodplain.



catastrophic tloo&, and the federal govenunent’s
longstanding commitment to flood-control activities as
Llng in the interest of the general welfare,

Reducing the Vulnerability of the
Nation to Flood Damages

Individuals and their investments in the floodplain will
always be at risk. Though it is impossible to remove
the risk completely and remain in the floodplain, it is
possible to reduce the degree of risk.

One solution is to evacuate floodplains and move people
and their public and private investments out of harm’s
way. TMs is not always a viable or desirable solution,
Techniques that either modify the susceptibility to flood
damage and disruption or modify the extent of the
flooding may be more reasonable for cases in which
evacuation is not feasible. The new vision seeka to
reduce the vulnerability of those floodplain residents
and activities whose continuing presence in the
floodplain makes ecnnomic, social, and environmental
sense.

The lessons of the florid of 1993 ze clear, The United
States should not continue to tolerate the loss of life and
the damage to cities, rural communities, rind farms
caused by major flnnding, nor should the nation carry
the burden of massive federal flood disaster relief costs
that currrnt policies generate each time a major tlnnd
occurs. Even with a large infusion of federal funds,
private donations, and volunteer assistance, the 9-state
area still has not rcttuned to normal, Individuals,
communities, and the agricultural sector will experience
the long-term effects of the tlnnd for yearn. Many of
these damages could be avoided rbrougb vulnerability
reduction measures.

This chapteraddressesthe vulnerability reductiongoals
that the Review Committee seeks to achieve with the
new vision. Subsequent chapters will address, given
the experiences of 1993, the strategies for achieving
these goals.

Defining the Risk

Agaimt what magnitude of flooding should damage
reduction programs be focused? The answer depends
on the social, environmental, and cconortdc assets of
the flood-prone area, Ilk will be reflected by the use
being made of the land, as well as the amount of hum
activity and critical infraatmcture located in the area,

Risk of damage or loss from flooding is greatest where
human life and property are cnncmtratcd in highly
populated asear on the floodplain. For many years
following the passage of the Flood Control Act of 1936,
the federal government focused its efforts on protecting
communities at risk from the largest flood they cmdd
expect to encounter. Over time, with limited federal
monies available for flood damage reduction purposes,
selection of thk high level of protection dhinished aa
decisions on level of protection came to be driven more
by benefit-cost analyses. Communities with little at
economic risk received less protection that those with
more. Today many cities and towns arc able m see
major flnods move by with minimal effect. Others
could not survive a lesser event without experiencing
major trauma. Had the 1993 flood been centered
slightly to the nonh, several urban centers would have
been inundated. tlven the social and economic
consequences of such flooding in affected communities,
floodplain management activities need to focus on
reducing the vulnerability of population concentrations
to the most significant flood event expected to nccur.
Reducing the vulnerability of communities, where

appropriate, to the discharge associated with the
standard project flood (SPF) provides a greater
reduction in residual risk than is provided by using the
1 percent annual chance (100-yem) flnnd discharge.
The SPF serves as a practicable expression of the
dischiwge to be considered in evaluating alternatives to
reduce the vulnerability of activities associated with
communities where large population and high-value
property are involved. In most cases the SPF
approximates the O.2 percent chance (500.year)
discharge,3
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Recommendation 4.1: Reduce the
vulnerability of population centers to
damages from the standard project jlood
discharge.

The identification of a target flood does not representa
cdl for new levees or floodwalls. In fact, given this
target discharge, floodplain managers would develop a
strategy for evaluating vulnerabilityy reduction
considering all of the nonstructural and stmctural
approaches available. Planning for the future may
move a community to first seek funding for litigation
activities such as relocation or elevation. Avai~~bility
of land in the watershed or in the floodplain mzy r>sult
in upstream storage or riverine floodways being
considered better appmacbes. When other approaches
have been reviewed, Klgher or upgraded levees or
floodwalls might ASObe considered. The costs and
benefits of each approach would determine whether the
vulnerability would be eliminated, reduced, or the status
quo maintained.

Critical Infrastructure

The risk of imposing severe hardship on the public or
endangering public health and safety mises when
infrastmcture critical to maintaining the wellbeing of a
conmmnit y, region or nation is damaged. This is
especially tme in floods of long duration, such as the
one that occurred in the Midwest in 1993. For
example, when the city of Quincy, Illinois, lost both of
its crossings over the Mississippi River, it faced the
situation of having no open bridge across the river
between Iowa and St. Louis, Missouri, for over two
months. People were put out of work, local businesses
were isolated from their market areaa, and the local
economy was disrupted.

Recommendation 4.2: Reduce the
vulnerability of crifi”calinfrastructure to
damage from the standard prqject flood
discharge.

Critical infrastructure can be defined as structures,
facilities, and installations of the following type and
function:

● Those that, if rendered unserviceable, wotdd
impose significant hardship on the public, or

. Those that, if flooded, would pose a threat
to public health, public safety, andlor the environment.

Critical infrastmcture could include, on a situation-
dependent basis, municipal drinking water facilities,
waatewater treatment plants, interior drainage pumping
stations, major highway bridges, major passenger and
freight railroads, critical access roads running through
or over floodplains, major airports, bospitah and
related medical care facilities, electricity generating
plants, and facilities that generate, store, or dispose of
hazardous, toxic, or rti:oactive materials. For many of
these facilities, such as roads, the element of flood
duration must be considered in determining the
applicability of the definition. A road out for five
hours may not be critical, but one out for three months
might be. The only road to a county hospital might be
critical under any circumstances.

where feasible, critical infrastructure should be located
outside the floodplain. Critica3 infrastructure, which
must be situated in the floodplain, should be evaluated
for protection against the SPF dkcharge. TMs issue is
not new. Floodplain Management Guidelines for
implementing Executive Order (EO) 11988, issued by
tbe Water Resources Council in February 1978, require
that critical high-risk activities be protected at a
miimum against the 0.2 percent annual chance (500-
year) flood. They also provide planners assistance in
detenniniig whether infrastructure should be considered
critical.4 In 1982, a National Academy of Science
panel concurred and recommended that critical
infrastmcture be protected against, at a minimum, the
0.2 percent annual chance floods

Vulnerabtilty of Other Areas

If the god of floodplain management is to reduce the
vulnerability of population centers and critical
infrastructure to damages from an SPF dkcharge, what
should it be for zueas that do not fall into these
categories? WMe extending an SPF goal to all areaa
might seem equitable to many, such an action is neither
physically,economically,environmentally, nor socially
feasible. The strategy for damagereduction and the
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target flood against wh]ch the strategy is based must be
determined on a case-by-case basis using modem
planning techniques and methods of analysis. In the
long term, much human habitation and related
businesses might move to higher ground leaving only
agriculture, silviculture, and natural use behind existing
levses. Where such anapproach isnotfea.sibleor
desirable andstructuml solutions appewappropiiate,
the hard facts of benefit-cost armfysis normally wiII
preclude using the SPF discharge as a basis for
federally supported increases in protection.

The level of protection provided these areas would be
determined considering social and environmental values
as well astheecnnomic benefits and costs. Depending
on the mix of population, infrastmcture, industty, and
agriculture, the level of protection will vary.

Sharing the Chsllenge -- Government,
Business, Citizen

Since passage of the Flood Control Act of 1936, the
federal government has for the most part, dominated the
nation’s flood control efforts and aa a result the nation’s
floodplain management activity. Structural programs

needed for flnod damage reduction were also the
principal sources of funds for any effons to stem the
rising tide of flood losses. Many states and local
governments have developed and carried out floodplain

-gement effons that both reduced flood &mages
and enhanced the mtuml functions of the floodplain; but
in carrying out these programs they were hampered by
the diversity of fedeml programs, regulations, and
guidelines that hindered eftlcient floodplain
management. The domimmt federaf role in fmtdmg
florid damage reduction and recovery activities limited
the incentive for many state and local governments,
businesses. and private citizens to share resp+msihility
for makil.g wise decisions cmwmning floodplain
activiiy. Now is the time to:

● Share responsibility and accmmtabllity for
accomplishing floodplain management among afl levels
of government and with the citizens of the mtion.

. Organize the federal government and its
programs to provide the support and tools nscsssary to
carry Out effective floodplain management.

Succeeding chapters detail how the nation should
organize for successful floodplain nmnzgement and
then, by improving the efficiency and effectiveness of
programs already in existence, reduce the wdnertillity
of the nation to flood damages in the years ahead.
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Chapter 5

ORGANIZING FLOODPLAIN
MANAGEMENT FOR SUCCESS

. . . it is hereby declared to be the policy of the Congress to encourage the conservation, development,
and utilization of water and related land resources of the United States on a comprehensive and

coordinated basis by the Federal Government, States, localities...

Section 2, Water Resources Planning Act of July 21, 1965

Tke current system for managing floodplains and protecting the nation from impacts of unwise use is
piecemeal. It is dispersed among a van”etyof agencies at federal, state, and local levels. The
Unfied National Program was intended to correct this... that program has not succeeded... the
Unl@edNational Program is neither unfied nor national. In several respects #falls shoti of

achieving the goals set oat for it by the Congress and previous administrations.

Gtibert White, et al.
Action Agenda for Managing the N&”on ’s Floodplains

March 1992

The test of how well floodplain management activities
sre being carried out is in what happens at the level of
imfividusl farms, households, aad Iocat communities. 1
The 1993 Midwest flooding illustrates where local,
state, and national efforla succeeded and failed.
Progress has been short of what is desirable or possible
or of what was anticipated when current policies and
activities were initiated.z

The collective floodplain management efforts of federat,
state, tribal and local governments, individuals, aad the

private sector must be improved. Together they csn
use the regionally and mtioaatly significant assets of
watersheds aad sasociated floodplains to reduce risk,
achieve economic efficiency, and e* nshaat
resources and functions. The current floodplain
mamgement infmstmctnre haa the capabltity and the
responsibility to intluence floodplain development and
recovery from floods. At issue is the appropriate
distribution of respomibilities across and creation of
accountability for goveramenta aad individuals.
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DEFINE FEDERAL-STATE-TRIBAL-LOCAL RELATIONSHIPS AND
RESPONSIBILITIES

The strengths of the federal government -- mtionwide
experienc~ ability to exsmine issues from a mtional,
inter-stste and systems perapectivq and multi-
disciplinary technical expertise -- should guide strategic
decisions regsrding its obligations and duties. Since the
Water Resources Council ceased operatiom in 1981,
however, activities of the federal govemmcnt hsve
offered Mtfe leadership or guidance in resolving
interstate water-resource issues,

Management of the nation’s water resources is provided
by several federal agencies. Yet water resource issues
are inextricably linked snd accomplislunent of agency
msndstes requires coordimtion and collaboration among
agencies. The National Flood Insurance Act of 1968
required reports to Congress analyzing the
implementation of current progrsms and recommending
actions needed to achieve a unified progrsm of plsnning
and action at afl levels of government to reduce flood
losses and losses of floodplain mtumf values.’ Despite
these Unified National Program for Floodpkzin
Management reports, the United Ststes, in prsctice, hsa
no unified mtionsl program for floodplain
management.’ This stems in part from ambiguity in
mtional gosfs.s If lii~d resources of money and
people are to b-sutilized effectively, the vision
articulated in this Report needs to be accepted and
adopted by the populace and assimilated into all levels
of government.

A msjor component of floodplain management is land-
use control, which is the sole respomibllit y of state,
tribal, and local entities. The local process for land use
and construction decisions (i.e., whst, where and how
to build) is supplemented in some states by state
floodplain permit programs. ‘Ihe federal responaibllity
rests with providing leadership, technical information,
&ta, and advice to assist the states in their pursuit of
sound flwdplain management. The federal govenunent
is ASOa psrtner with states, tribes, and communities in
funding floodplain management activities. Where the
federal government is contributing funds to protect locaf
communities, however, there is a compelling interest
that the funds do not spur increased development in
vuhw’sble locations and that local jurisdlctiom assume

greater responsibility in their lsnd use planning to not
increase potential losses. The federsl govemtnent
should not undertake actions thst lower the incentive for
those in the floodplain to avoid risk because they know
the federal government will provide compensation for
damages resulting from the risk (see Chapter 14). The
federal role should be m coordimte interatste water
flows while promoting snd assuring interstate
commerce, mtiorcd economic development including a
viabfe agriculture industry, and mtional environmental
quality including the enhancement of the quaMy of the
human environment. Congress established the federsl
interest in flood damage reduction. 6 This interest
complements the fundamental stste, tribsl, and loud
interests in flood damage reduction.

Action 5.1: Enact a national Floodplain
Management Act to define governmental
responsibilities, strengthen federal-state
coordination and assure accountabili~.

The Adminiatrstion should propose emctment of a
Floodplain Management Act to declare a national policy
and goals for floodplain management. These ahoufd
reflect the vision articulated in Cbaptcr 4 and move the
mtion toward implementation of a new floodplain
management vision IhW

● Reduces mdnerab]lity to floodlng by
avoiding of flood risk through watershed planning, land
ueatmwnt, floodplain management plsnning, buyout of
structures in the floodplain, and mitigation;

● Reduces vulnerability to flooding by
modl~lng flood risk or protecting against floods by
minimizing risk to existing population centers (such as
cities), protecting existing critical infrastructure, and
protecting the mtion from flood-related releases of
hazardous materiafs; and

● Recognizes that floods will continue to occur
but that the residual risk in tloodplsins csn be reduced
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by insuring against flood loss and rebuilding properly
when flood losses occur.

The purpose nf the Act should be to provide incentives
including fimding for state and local entities to develop
and implement floodplain management plans and
increase their accountability for actions in the
floodplain. This should be achieved by assigning
primary responsibility for floodplain management to

authnrize funds to supplement state efforts tn build and
institute effective floodplain management prognuna.
P@cipation in on-going, non-dmter flnod dsmsge
reduction and mitigation activities cordd be withheld
tlom those states that do not conduct floodplain
management planning. To support Iocat planning and
emphasize state leadership, the Act should require that
federal activities affecting floodplains be conaistcnt to
the maximum extent practicable with federally approved

~tates ~ p~oviding federal guidance and technical and state programs. The fundaznentd components of the
financiat assistance to them for development and proposed Flondpfain Management Act arc found in
implementation of floodplain management programs Appendix D.
meeting minimum federal standards. The Act should

. . .there needs to be a fundamental change in the federal flood protection role. This new role
must be to facilitate and to assist state and local government in the implementation of these

multi-objective programs.

Doug Plasencia, P.E.
Chair, Association of State Floodplain Managers

Testimony before Congress, October 27, 1993

IMPROVE FEDERAL COORDINATION, EFFICIENCY AND FEDERAL-
STATE-TRIBAL PLANNING

The 1965 federal Water Resource Planning Act 1993 illuatratcs the need to move toward the tied
estabtiahed the U.S. Water Resources Council ~C).7 mtionat program of floodplain management that the
Hnwever, the WRC ceased operations in the early nation baa sought since, at least, 1968.
1980s when funding was discontinued. Lost witi the
WRC fundhg wss its ability to provide interagency Some federat agencies and states, numerous
coordimtion. technolo~v transfer. and data and OrgSUhtiOm and individuals noted to the Review-.
information services. Deficiencies inherent in the
original WRC which estsbliahed a conunsnd-and-
con!xol, topdown approsch to achieve consistency iu
federd water rcsoumes activities should not be
repeated.g Nevertheless, the WRC provided su avenue
to bring together federal agencies to address water
resources issues, in generaf, and floodplain
rnsuagemem, in particular. The Midwest FIond of

C&unittcc the continued need to revive the WRC or
some WRC-type of organization to provide a
coordination tinction. Many examples demonstrate
why a WRC, comprised of department and agency
hcsda, is nesdcd to provide policy-level cnordimtion of
cross-cutting issues of flcmdplain management and other
water resource issues:
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. Federal agencies continue to fail to comply
with the spirit and letter of Executive Order 11988,
Fbodplti Management, by locating or funding non-
floodplain dependent activities in floodplains putting
federal investments at ccmaidersble risk (this issue is
further discussed below);

● The shortcomings of and opportunities for
increasing the effectiveness of floodpkin management
identified by the Federal Interagency Floodplain
Management Task Force in 1992 in its Floodpkzin
Manogememt in the United States: An Assessment Report
have not been acted upon. No entity exists to act upon
those recommendations.

● Tim Unified National Program is neither
unified nor mtioml -- it does not adequately integrate
either the numerous program aims that have been set
forth or the efforts of those charged with implementing
them. There is no central direction for the Urdfied
National Program.’

A minimal staff would facilitate operations of the
Council and would prepare, based on input from federal
agencies and states, items for dkcussion or action by
the Council.

Action 5.2: Revitalize the Water
Resources Council.

fmmediate revitaliition of the WRC woufd launch and
promote cooperation among federal agencies and the
states-tribes. The WRC would, among other things,
serve to sfign federsf floodplain management goals with
other broad mtiomd goals; provide a single point of
focus to assist coordimtion and remlution of interstate
water resource management issues; serve as an
innovative planning and technology center, including
intergovernmental data gathering and dksemination
activities; and faciMate resolution of federaf agency
issues. The Secretary of tbe Interior, as desigmted
chairman of the WRC, should request that the
Administrator of EPA and the Director of FEMA
become full-time participants on the Council. Other
full-time membfrs, as established by the 1965 federaf
Water Resources Planning Act, are the Secretaries of
Army; Agriculture; Conunercq Housing and Urban

Development (HUD); and, Heafth and Human Services
and the Chair of the Federal Energy Regulatory
Commission. The Secretary of the Interior, as Chair of
the WRC, should restaff the Council. A smsfl staff and
budget to support pursuit of the Councif’s mandate is
suggested. Appendix I provides sddieionaf details about
this proposal.

The 1965 federal Water Resoume Pkmning Act also
authorized creation of federal-stste-tribe baain
commissions and authorized financial assistance to
states-tribes for water planning.’0 The individual basin
commissions produced comprehensive, coordinated
plans for water and related land resources that were
advisory to federal, state, tribaf and local authorities.
The basin commissions established pursuant to the Act
were aboli.shed, along with f&feral funding, in 1981.11
while seversl interstate org-tions evolved to fill, in
part, the gap left by the demise of the basin
commissions, federaf participation is limited to non-
voting membership. A mechanism is needed to
facilitate enhanced federsf presence ernong and
continuing participation with these groups. 12 Basin
commissions provide a means of presewing and
enhancing the state and local attention to floodplain
management as well as broader water snd mhmd
resource issues, while providing a mechsniam to
involve or enroll appropriate federaf agencies in state
and local floodplain management activities. Because
watersheds and associated ecosystems do not coincide
with, nor do water resources and enviromnentaf
protection problems respect, pofiticaf Mmdsries, a
vehicle is needed to integrate federaf-multi-juriadictionaf
examination of issues and solutions. This basis for
formation of basin commissions remains vafid.

Action 5.3: Reestablish basin commissz”ons
in a revised form reflecting current needs.

The President should reestablish baain commissions to
provide a forum for coordimtcd federal and state
pkmning. Basin commissions are not needed
everywhere. Basin commissions would b formed in
consultation with the governors of states for those areas
where the governors determined that interstate or
fedemf-state coordination of aeveraf activities was
needed or appropriate. The states, in consultation with
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the WRC, wmdd define the geographical extent of each
propased basin cmrrrnission. Each basin commission
would serve as the principal agency for the coordination
of federal, state-tribe, interstate, local, and non-
govenrrnental pkma for their desigmted arms and would
undertake other activities pursuant to Title 11of the
Water Resources Planning Act of 1965. Their focus
ahordd be reardta oriented and their process
collaborative. Their charters should look beyond
traditional water and fl~d nrsnagement challenges to
allow the commissions to address regional issues of
biodivemity conservation, water qtilty, sustainable
development, and other environmental goals. Each

tiln commission would be co-chaired by a state and
federal representative and would operate with a Iiited
staff of four to five profesaiomda. ‘Wile rmmy fedcml
agencies would participate on the commiasiom, that
voice could be Iiited to increase state significance and
rwPOmibllit y in addressing land-use planning issues.
The basin commissions would use federal rmd state
agencies, working witfdn existing program and
structures to realize commission resmmsibIlities. Actual
staffing requirements, therefore, w~tid be small.
Public participation and comment should be vital
aspects of their fimctiom. The above changes are
proposed to address criticisms of the original basin

Figure 5.1 Proposed Mltrrtiomd Framework for Water Reamrrcm Coumil, River Basin Corrmrissions, and
Federaf Agencies.
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commissions. Funding of the commissionswouldbe aasociationa;however, the federal governmentwould
sharedby federafand state governments. It is have to contribute some finding.’3 Appen&x 1
anticipated that no increase in costs to states will occw describes in greater detail the Review Committee’s
for those states currently participating in river basin concept of revived basin commissions,

FEDERAL ACTIONS IN THE FLOODPLAIN -- SETTING AN EXAMPLE

In 1977 with issuance of Executive Order (EO) 11988,
Floodplain Management, President Carter mised federal
agency attention to issues of floodplain use.’4 With
time, however, it has becomeapparentthat some
federal agencies either are unaware of or misunderstand
the requirements of the EO and either build or support
building in floodplain. Under the EO, federal agencies
must

● Demonstrate that no practicable alternative
site exists outside of the floodplain, and

● If no alternative exists, take steps to
minimize dkect and indkect impacts of the
proposed action and to restore and preserve the
floodplain.

Review Committee visits to the Midwest and
dlSCUSSiomwith the FEMA, USACE, and state
floodplain managers revealed several examples of
apparent non-compliance by federal agencies with the
EO. While the responsible agencies no doubt believe
they have complied with the EO, these developments
point out some of the deficiencies with the EO. Among
the most notable examples were a low-income housing
project funded by HUD and a federally funded state
prison within floodplain, and a proposed construction
of a federal weather station behind an uncertified levee.
The Association of State Floodplain Managers report
that such federal activities occur mtionwide. Thk type
of activity lessens the capacity of the federal
government to demonauate leadership in floodplain
management.

The EO also requires that federaJ agencies with
responsibility for federal real property and facilities in
the floodplain comply with the National Environmental
Policy Act (NEPA) requirements and the construction
standards of the NFIP. This task of evahtating
cumulative, direct, and indirect impacta and risks
associated with indlviduaf projects withh a floodplain
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requires scientific and technical expertise beyond the
capacity of a single reviewer, and often requires
consultation with FEMA or USACE.

The EO applies to all federal agency activities including
the acquisition, management, and disposition of lands
and facilities. It covers federally undertaken, financed,
or assisted construction and improvements and federal
activities and programs affecting land use. These
include but are not limited to water and related land
resources planning, regulating, and licensing activities.
One objective of the EO is to ensure that afl federaf
agencies avoid, to the extent possible, the long- and
short-term adverse impacts associated with the
OCCUpallCyof floodplains.

Federal activities tiat induce development weaken the
effectiveness of existing locaf or state floodplain
Wgement regulations and place prcsaure on local
governments to relax their regulations. Conversely an
active federal program to undertake activities outside
the floodplain sets an example and encourages the
establishment and implementation of state and locaf
programs. A number of stites and communities have
enacted floodplain management regulations, some of
which are more stringent than those issued by FEMA.’5
The EO does not explicitly recognize the existence of
local or state floodplain regulations or the effect federaf
actions may have on them. Neither are federaf agencies
required to consult with state floodplain managers
concerning floodplain activities. Federal leadership in
floodplain management requires an adjustment in the
way that federal activities are undertaken in the
floodplain,

The EO does not explicitly recognize that certain
federaJ actions or activities in the floodplain are crbicaf
to the heafth and welfare of floodplain inhabitants. The
extended closure of transportation systems, pipefines,
dispersal of hazardous materiafs, and power outages
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caused by the 1993 flood demonstrated the vulnerabilityy
of floodplain infrastructure. The destruction or
disruption of critical infrastructure can have a
widespread impact on a community or region. The
current definition of critical actions contained in the EO
Guidelines, “those for which even a slight chance of
flooding would be too great, ” suggests that critical
actions not be undertaken in any area subject to
floodlng of greater than a 500-year frequency, The
guidelines, which fail to recognize that flood events
differ in frequency, duration, and type, must be made
more flexible.’6

Federal and federally sponsored facilities, including
critical infrastructure, remain at risk. To reduce the
possibility of major losses, the vulnerability of these
existing buildings auf infraatmcture should be aasessed.
Federal agencies that provide finds for improvements to
previous investmcms in the floodplain fall under the EO
requirements and accordingly should take meaaures to
reduce the risk of flood loss and minimize the impact of
floods on human safety, health, snd welfare. There is
an opportunity to mitigate the impacts of federal
activities completed prior to the creation of the NFIP
and the EO that may have resulted in flow constrictions
tit incImsed flood risk, 17 Continuing improvements to

federaf facilities in the floodplain, such as the Defense
Mapping Agency’s facility in St. Louis that was
severely flooded and damaged in the 1993 flood, also
require consideration of the EO. Federal programs that
are delegated to or assumed by states may fall outside
the EO. Examples of the latter are state revolving
funds authorized by the EPA and Rural Development
Administration or situations where the use of federal
funds is at the discretion of state or local governments,
These federal funds may directly or indirectly affect
development in floodplains in ways that are inconsistent
with the intent of the EO.

The federal government also leases some of its property
in floodplains for seasonal recreational cottage use.
Some lessees are using the cottages on a full-time basis,
In St. Charles County, Missouri, 13 percent of the
repetitive NFfP claima are from properties on land
leased from the federal government. ” These leaaes
appear to contradict tbe EO mandate that the
government “take action to reduce the risk of flood loss
to minimize the impact of floods on human safety,

health, and welfare”; however, Section 1134 of the
Water Resources Development Act of 1986 direacd the
Secretary of the Army to extend the leaaes until such
time aa they are terminated by the leaseholder or their
assigns

Action 5.4: Issue a new Ececutive Order to
reaffirm the federal government’s
commitment to floodplain management with
an expanded scope.

A new EO, built upon EO 11988, will refirm the
federal commitment to floodplain management by
addressing the full scope of federal activities,
particularly critical infmatructure, acknowledging
uncertainties of scientific information, stating the
economic policy implications of floodplain
development, and requiring an interagency ccm.wdtative
process. The EO would provide a means to clearly
articulate and thereby inatitutiomdiie the new vision of
floodplain mamgement. It would emptilze avoidance
of federal activities in the floodplain. Requiring federal
agencies to evaluate all structures during maintenance
and repair activities to detcnnine the feaaiblfity of
mitigating flow conatrictiom or undertaking other
mitigating measures wilI reduce the risk of flooding and
minimize the impacta of floods. Requiring federal
activities to comply with state and local regulations
when more stringent than mtional standards will affirm
the state’s role as floodplain msnager. The revision
will also require each agency m prepare ncw
implementing guidelines for activities potentially
occurring in or affecting floodplain, incrcaaing agency
awareness of the issue, and allowing agencies to address
issues unique to their programs It would afso require
that federal apcnding doca not increase development in
sites vulnerable to flood damages. The FEMA will
provide oversight of EO compliance as &scribed in
Appendix G,

Action 5.5: OMB shouki direct all federal
agencies to conduct an assessment of the
vulnerability of jlooding using a scienti~c
sample of federal facilities and those state
and local facilities constructed whoUy or in
part with federal aeii.
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This vulnerability assessmentshouSdidentify and
q- fi total fedcrsf investmentsubject to flood
damage. The target flood for protecting critical
infrastructure (i.e., SPF or SoO-year)should be
consideredin the assessment. The assessmentalso
shordd contain recommendationson mitigation messurcs
to protect federal facilities cumentlyat risk. The results
of this study would be used to nrakc decisionsregarding
the need, if any, to take mitigative measures.

Action 5.6: Seek revision of Section 1134
of the Water Resources Development Act of
1986 to provide for phase-out of federal
leases in the jlaodplain.

The Adrninistmtion should seek revi.4on of Section
1134 which requires continuation of leases of federal
landa. Then tbe Administration should phase out leases
along the Mississippi River to reduce the risk of flood
loss and minimize the impact of flcods on hnnran
safety. The USACE should enforce provisions of the
leases prohibiting year-mnnd occupancy. In the interim
community floodplain managementordinancesshould
apply.19

The EPA’s regulations for the Resource Conservation
and Recovery Act (RCRA) on pernritting Irsz.ardous
materials treatment, storage, or disposal facilitieshave
locational standards; but these standardsappear
inconsistent with the EO guidelines for critical actims.~
The EPA, in draft regulations (1978), proposed design
standards for fadities located in the 500-year
floodplain. Public commenton the draft reflected
difficulties with identifying the 500-yeaI floodplainand
a concern that EPA was holdlng these facilities to a
higher standard than that required by EO 11988. The

STATES LEAD THE WAY

The state shonfd be the entity best able to coerdinatc the
overall watershed and floodplain management activities
occurring within its borders. Communities dcsl with
locsf problems and aolutiom. Active involvement by
the states is necessary to develop floml-reduction
projects consistent with multiple floodplain and

final regufstions addressing flood desQn rcqrrircthatno
wash out of hazardous materials occurs. Therefore they

apply o~y tO those facilities located in SEW+titb a 1
percent annual chance of floiniing.” The EPA requires
that pmnitted tl+cilitieshave contingencyplans
addressingnotificationand response for any unplanned
suddenor non-suddenrelease. The regulations do not
specificallyrcqrdrcthat the plans address flooding
eventa, even for faditiea in areas with 1 percent annual
chanceof flooding where an obvious cause of releases
could b flcmding.= Frrrtb.ennorc, there exista no
feedback mechanisnr regarding plan effectiveness in the
event of a hazardous material relesse.

Recommendation 5.1: Revise the RCRA
lbc&”onal standards and contingency
planning regulations for consider&”on of
flood hazards in areas impacted by the
Stnndard Praject Flood.

Revision of the site regulations to rccogmizs that
releases of hazardous materials arc criticsl actions for
which “even a alight chance of floodihg is too great”
would provide a greater level of environmental
protection and public health and safety and would be
consistent with irnplcrnenting guidelines for EO 11988.x
Revision of the EO woufd automatically trigger this
action. Specifically requiring contingency plans to
reflect the special activities and coordination required in
the event of flooding wordd also decrease the risk uf
hszardous rnateriaf releases and enhance governmental
Kmme. An additional requirement for review of
contingency plans after hazardous material relcsaes
would provide the mesna to enhance prc-diaaater
planning.

watershed management goals as well as other state
natural resource and economic goals. States need to be
more involved in setting fkmdplsin management
priorities, adjudicating intrastate iasuea regarding
priorities and determining impacts of floodplain
management projects, and in brokcring federaf
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assistance. Currently, the extent of stste involvement in
locally sponsored flood-reduction projects is highfy
variable, ranging from requiring approval of the
governor at the end of project pkmning to multiple
agency collaborative commitment throughout project
planning. In many areas state-level leadership and
coordimtion is vital: floodlighting, repair activities,
buyouts, hazard mitigation, snd permitting of Ieveea and
other structures tbst impsct beyond the local area. State
involvement in levee programs should be increased.
The Association of State Floodplain Managers mtes that
only 16 of the contiguous states regulate levees -- five
of which SE Midwest states.

Stste floodplain management programs wry within the
region snd the nation. Severaf of the states in the upper
Midwest are pioneers in floodplain management and
have programs that predate the NFIP. These states
have adopted floodplain management laws and
minimum floodplain mmmgement regulations
implemented with state funds. They provide technical
assistance to communities and undertake other activities
tbst are criticsl to achieving the vision articulated in this
report. Other states in the region have minimal state
floodplain management progmms.. In these ststes
floodplain management is often incidental to other
resource and emergency management. Append]x F
summarizes state floodplain management activities.

Prior to the 1993 flood, ststes took little cognizance of
the fact that many levees hsd been dropped from the
USACE emergency levee repair program. States need
to be more involved in comdimting flomfilght to ensure
thst these efforts do not hsnn other psrties, that they
are focuacd to ensure greatest public benefit, and that
they have no long-term adverse effect on floodplain
management. Seversl midwestem communities noted
that because they dld not belong to a levee district
offering some level of protection, they were not
involved in levee maintenance or floodlight decisions.
Stste involvement could rsise community issues to the
attention of federal officisls. Stste involvement in
coordinating levee repairs needs to be enhanced. Some
states did not assume m active role, so the USACE and
USDA levee repsir programs hsd to work directly with
local entities. An example of more appropriate state
involvement is the PL-566 watershed program wherein
each governor makes recommendations and sets

priorities for proposed locaf watershed projects.

Increasing state involvement will require greater state
technical capabilities in floodplain mgement. Few
incentives exist, however, for the state to build this
expertise. The federal government currently provides
technicsl assistance directly to local entities and/Or
stste.s through the USACE Floodplain Management
Services and Planning Assistance to Ststes pmgrsms,
the SCS PL-566 Program, and the Tennessee Vafley
Authority (TVA) programs. Provision of technical
assistance dIrectfy to individuals snd local communities
does not build and, in fact, detmcta from stste
capabWes. The FEMA Comrmmity Assistance
Program provides technicsl assistance to Iocsl entities
through the states. The TVA, in a self review to
increase customer semice, determined tbst provision of
assistance directly to individuals wss not the most
efficient use of federal rescmrcea and decided to focus
its assistance on states.~

Recommendation 5.2: Increase the state
role in all floodplain management acti”vib”es
including, but not limited to, floodfighti”ng,
recovery, hazard mitigation, buyout,
floodplain regulation, levee permiti”ng,
inning, enforcement, and planning.

A shift towards a state role from wbst is now primarify
a fedemf-locsl relationship is necessary to set priorities,
adjudicate intrastate issues regardi~ priorities and
impacts of floodplain mmmgement projects, snd broker
federsl assistance. This could be accomplished for all
federally assisted or funded floodfight, repsir snd
recovery, flood damage reduction, and other floodplain
activities by requiring:

. State sponsorship or co-spomsortip im
conjunction with local sponsorship or

● Prior state approval.

The non-federal cost share could be provided by either
or both the stste or local entity or Mh.
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Recommendation 5.3: Restructure and
rej7ne the scope of federal technical services
programs and increase funding for the
USACE in the areas of Floodplain
Management Services and Planning
Assistance to the States programs and
increase funding for states through the
FEMA Community Assistance Program.

By altering the focus of technical snd planning
saaistance for floodplain management from individual
snd locsf sasistsnce to stste sasistsnce for coordlmted
diaperaal to 10CSImesa, federsl progrsms can create sn
incentive for states to build these types of expenise.
Federal information trsnsfer snd trsining for the ststes
for subsequent transmittal to local governments are far
more efficient uses of federal expertise and limited

fedeml funds because the amne information reaches
more ptople snd provides a public semice. In ita most
recent testimony to Congress, the Association of State
Floodplain Mamgera indicated that floodplain
management funding and planning assistance for states
me not sufficient to provide dissemimtion of criticsl
dats necessary to support sound decisions at the local
and state level. This vie~oint was echoed by state
officials in the Midwest. The federal government
receives fsr more requests for assistance from local
governments and individuals than can be accommodated
given current funding constraints. The imbility to
provide assistance in some situations cm lead to
inappropriate floodplain development decisions and,
therefore, increaaed long-term costs. Additional
fimding would allow federal agencies to provide snd
snalyze pertinent data necesasry for stste and local
governments to make sound floodplain management
decisions

INCREASE THE STATE-LOCAL STAKE IN FLOODPLAIN MANAGEMENT

Ultimate msponsibllity for floodplain management rests
with individuals and local government through Iocal
land uae planning decisions. The federaJ government
must ensure that it provides incentives for, and no
disincentives to, community-based floodplain
management. Cost-sharing is essential to maintain the
ststeandlocalstakein all floodplain management
activities end should be retained.

In the series of recent disasters impacting large
populations (i. e., Hurricane Andrew, the Midwest
flooding, snd the Northridge earthquake), non-fedemf
cost-share requirements were decreased to respond to
state and local fimncial constraints. Dkaster-specific

c~es in fedeml/non-federd cost-tie percentages
for FEMA disaster assistance progmma may beve an
adverse effect on floodplain management. The federal-
stste cost-share originally 75/25 wsa adjusted for all
thee diaastera to a 90/10 basis. These cost-afrare
ches have two potendslly significant consequences,
Fht they setup m expectation of similar treatment in
subsequent dissaters and increase political pressure to
provide a lower non-federal shsre. This perpetuates the
dominant federal role in recovery and increaaes federal
costs. Second they may defeat the fundamentsJ purpose
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bebind cost-sharing which is to incmsae the amount of
local involvement, responsibility, sad accountability.
By lessening the non-federal investment, state and local
govemmems have less at stake snd, therefore, 1M%
have a lower incentive to develop and adopt sound
floodplain management poIicies and pmc!ices.25
Community consequences for choosing not to pm’ticipate
in the NFIP are limited because FEMA dkaster
assistance pays for damages to all public (i. e.,
community) facilities and infhatructure other than
buildings regardless of whether a community is
participating in the NFIP. In non-participating
communities indlvidmd citizma suffer the conaequemes
of non-participation by losing ehglblhty for flood
insurance and indlvidrul/family assistance related to the
repair of buifdings, while the community itself auffem
lesser conaequmccs, Pew, if any, incentives exist for
communities to seek private insurance for damages to
community facilities; rather, most communities rely
solely on FEMA to provide reparation. This is
inconsistent with the philosophy thst federal diasatcr
assistance should be provided in situations where
communities and states, due to the rnsgnitnde of
damages, will esbauat their resources and not have the
capability to recover on their own.
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PRIVATE INSURANCE HELPS CITY COVER ITS LOSSES

In July 1993 the Des Moines Water Works was inundated and put out of commission
for two weeka. The damage totalled $12 million, $9.9 million of which will be covered by
private insurance previously obtained by the water works. This resulted in minimizing
federal public assistance costs to $2.1 million. Although the insurance carrier would not
renew their insurance, the water works was able to acquire new insurance for the water
treatment plant. The new private insurance premium of $1,720 per year purchased $10
million of flood insurance. Subsequent to the flood of 1993, the levees surrounding the plant
have been raised six feet and concrete flood gates have been constructed to close the gap
made by the roadway into the plant.

Recommendation 5.4: Hold FEMA’s
existing disaster assistance cost-shan”ng
requirements to no more than 75/25; seek to
make other agencies disaster programs’ cost-
share requirements consistent at 75/25.

By retaining 75/25 aa the basic FEMA disaster
assistance cost-share for mitigation and dkaster, non-
federal investments will serve as an incentive for non-
federal interests to pursue means to protect those
invesbuents through more effective floodplain
msusgement. Cost-sharing requirements by other
federal progrsnrs for floodlighting and repair should be
consistent. Circumstances may occur where changes in
the cost-share rstio are jnstifiet further evaluation of
how to define those circumstances is wsrrsnted.

Action 5.7: For communities not
pti”cipating in the NFIP, limit pubfic
assistance grants.

emergency operations only. Participation in the NFIP
will help assure that new infrastructure compties with
basic floodplain management requirements snd does not
adversely impact other development.

Action 5.8: Encourage communities to
obtain pn”vate affordable insurance for
infrastructure as a prerequisite to receiving
public assistance.

Require a community desiring public assistance to
demonstrate that it bad done all it coutd to secure
affordable private insurance for pubfic facilities. This
wordd help to increase community responsibility and
accountsbifity and would reduce the federal taxpayer
burden associated with risky behavior in floodplains.

Create additional incentives for communities to
participate in the NFIP by timiting public assistance
given to non-NFIP communities to rescue and
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FUNDING FOR PUBLIC FACILITIES

Concerns have been expressed that the current FEMA
public assistance progmm may provide dkincentives for
communities to take actions to protect pubIic
infrastructure from flood damages or to relocate those
facilities out of the floodplain. Public Assistance funds
tie repair of damaged pubfic facilities under a 75/25
cost share fonmda (afthnugh a 90/10 cost share was
used for the Midwest flcaf). A local cost share of less
than the cnst of relocating the facility out of the
floodplain or protecting the facility from flood damages,
creates a disincentive for the conummit y to mitigate. A
further concern is that communities may not budget
adequate funds for the maintenance and upgrading of
infraafmcmre and other public facilities. When a flood
disaster occurs and the facilities are damaged, a portion
of the damage may be due to deferred maintenance or
to the community’s failure to upgrade or properly size
the infrastructure. Afthough FEMA can reduce the
amount of the grant to account for deferred
maintenance, it is often difficult to make this distinction
and the community receives a windfall in the form of a
new or repaired facility.

A further problem is that storm and sanitary sewer
systems were inadequate to handle the h]gh groundwater
and minfaff that occurred in many areas of the Midwest
in 1993. This resulted in floodlng and sewer back-up
into the basements of thousands of homes and
businesses. The public aaaistance program currently
will provide funds to repair sewer systems to their pre-
fkmd conditions but not tn upgrade those systems so
that they are adequately sized to handfe similar storm
events with minimaf damages.

The Review Commitfce considered a recommendation
that afl pubfic assistance to communities for the repair
or upgrading of infmatmcture or other public facilities
bc in the form of bans rather than grants to remove
these dkincentives, but 10.WISmay not be practicable fnr
a community devastated by a major dkaater.

FEMA can provide lited funds through the public
assistance program for cnst effective mitigation

meaaurcs that will reduce future damages to a facifity.
In addkion a community can decide nnt to repair,
restore, reconatnrct, or repface a facility at its existing
location and obtin up to 90 percent of the fedemf share
of repair costs to expand aftemate facilities, build a ncw
facility, or fnnd hazard mitigation measures. However,
the community must pay any additional costs to relocate
or upgrade the facility. If it can not afford to do so,
the facifity is then repaired to ita pre-flood condition at
its current location and remains vulnerable to further
flood damage. Some funds may also be available
through FEMA Section 404 Hazard Mitigation Grant
Program to upgrade these systems. However, these
funds are often fufly allocated for other pu’pnses and
are not available for public facilities.

States and communities should undertake efforts to
identifi vulnerable facilities in the floodplain. This
inventory woufd help target priorities for pre-diaaater
mitigation and would be necessary to determine
insurance needs.

Action 5.9: Provide loans for the upgrade
of infrastructure and other public facilities.

A loan program would encourage and emble
communities to undertake actions during rccovexy to
reduce future damages to public facilities by relocating
or protecting those facilities rather than repairing the
facility at its current location. In addhion such a
program would assist communities to upgrade
undersized storm sewer systems or other flood control
facilities. Because upgrades are capital improvements
that have long term benefits for the community, 10SDS
are more appropriate than grants. The loan program
can be established to allow flexible terms baaed on the
communities’ ablfity to pay (e.g., zero or low intereat
rates and long repayment periods). The Administration
should seek Congressional action to establish such a
program.
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PROVIDE A BALANCED FOCUS IN THE PLANNING PROCESS

Federal actions taken to develop water resources reflect
the objectives set over several decades by the Congress.
Vsrious Administrations have defined federal water
resources objectives. ‘s The two most significant
publications on federal water resources development are
Principle$ and Standards for Planning Water and
Rc%ted Lund Resources commonly referred to as
Principles and Standards or P&S, pubfished in 1973,
and Economic and Environmental Principles and
Guidelines for WaterandRelated Land Resourcss
Imple?m?ntation Stodies commonly referred to as
Principles and Guidelines or P&G published in 1983.
The P&S was a rule applied to water and land
progmms, projects, and activities carried out by the
federal government and non-federal entities with federal
finsacial or tecfmicsl sasistance. The rule guided
formulation snd evaluation of projects to enhance
national econnmic development (NED) and the quality
of the environment. When the P&S was superseded by
P&G in 1983, rules became guidelines. The P&G
contain a single objective for planning of water
resources projects: “contribute to mtional economic
development consistent with protecting the Nation’s
environment, pursuant to mtional environmental
ststutes, applicable executive orders, and other federal
phoning requirements. ” Contributions to NED tie
increases in the net value of the mtioml output of
goods and services, expressed in monetmy units.
Under P&G,alternative plans can reduce net NED
benefits to further address other federal, state, local,
and international concerns not fully addressed by the
NED plan. A plan rccnmmending federal action is to
be tbst with “the greatest net ecnnomic benefit
consistent with protecting the mtion’s enviromnent” (the

NED plan), unless the SecretaV of a department or
head of an independent agency grants an exception tn
this rule. Exceptions require overriding reasons for
recommending another plan, baaed on other federal,
state, local, and international concerns. Since 1983,
exceptions to the NED plan have been limited.

Calculations of NED are meant to include all
environmental and social benefits and costs for which
monetary values can be obtained. The monetary focus
on NED, however, does not give adequate consideration
to unquantifiable environmental and social values.

Because of their non-maket mture, envirnmnentsl
qualky, ecosystem health, the existence of endangered
species, and other social effwt.s are not aa easily
quantified in monetary vslues.” This hits fmmdatinn
and acceptance of projects capable of strikiag a better
balance between flood damage reduction or other water
resources development and the environment.

Action 5.10: Establish as the new,
co-equal objectives for planning water
resources projects under Principles and
Guidelines:

● To enhance national econom”c
development by increasing the
value of the Nab-on’s output of goods
and services and improving national
economic efficiency, and
. To enhance the quali~ of the
environment by the management,
conservation, presematlon, creation,
restoration, or improvement of the
quali@ of natural and cultural
resources and ecolo~”cal systems.

The current national economic development objective of
the P&G should be revised immediately through the
issuance of an executive order. This will provide a
balanced focus for guiding decision making.

Update Principles and Guidelines

The P&Gis now more than ten years old, and several
areas are in need of thorough review. Critics of the
P&G see a bii toward structural solutions to flncding
problems and a failure to evaluate nonstructural
alternatives in the same way as structural akmnatives,
such as levees. One of the differences in the evaluation
is that for StmCNd alternatives the reduction in flood

85



ORGANIZING Floodplain MANAGEMENTFOR SUCCESS

damages is included as a measure of the benefits of a
project, while for some nonstmcmral attercntives, such
ss evacuation of structures from the floodplain, reduced
cfsmages must be separated into internalized and
externalized damages. Then, only the externalized
damsges prevented (those borne by other than the
floodplain residents) are claimed as benefits for the
nonatmcturst evacuation alternative. There is an
economic rationale for doing tbk, but the concern still
exists that it results in a bias against noctsttuctural
projects. In addition, many social benefits of removing
people at risk from the floodptiln and environmental
benefits of a mturaf floodplain are not included
adequately witiln the evaluation. Although the P&G
does not exclude these considerations, application
deficiencies exist because of the non-market mture of
the impacts. Because of these application deficiencies,
research is recommended in Chapter 11 to allow greater
consideration of difficult to quantify inputs for which no
market system exists and to improve techniques for
measuring social or environmental outputs that result
from alternative actions.

A system-of-accounts amlysis can provide critical
information on market and non-quantifiable, non-market
impacts necessary to provide the basis for trade-offs.
Such analysis can support a sound formulation-of-
altemmives process that includes the efficient allocation
of scarce resources. It includes quantified impacts
where available as well as qualitative impacts and
displays beneficial aud adverse effects of each

SHIFPING THE PROJECT
ANALYSIS PARADIGM

Utilizing benefit-cost analysis
under the existing system, net monetary
benefits must exceed zero. Under the
proposed approach, the sum of net
monetary benefits and society’s value of
net nonmonetmy benefita must be greater
than zero.

alternative considered on the following accounts:
mtioml economic development regional economic
dcvelopmen~ other social effects; and environmental
quality of various project alternatives. The F’c%Gdoes
not require the system-of-account& however, some
agencies strongly encourage this comparison of impacts
to these four areas withn agency rides. The system of
accounts or sometbhtg similar is needed to help ensure
balanced planning.

The P&G requires the respomible federal agency to
contact the governor or designated agency for each
affected state before initiating a study. It requires the
federal planning agency to provide the state agency or
agencies responsible for or concerned with water
planning with oppormnities to participate in defining tie
problems and opportunities in scoping the study and in
review and consultation. A tndy collaborative
approach, however, is not required or encouraged. The
P&G also states tft~t interested and affected agencies,
groups, and individuals should be provided
OPPOflWdtitXto participate throughout the planning
process snd that a coordimted public participation
program should be established with willing agencies and
groups. This falls short of establishing psrtcserships and
collaborating within an ecosystem context on major
watershed efforts. Benet% of collaborative approaches
include improved efficiency and cooperation (both
witilct and across agencies) and improved service to the
public. The approach atso serves to crystafize public
opinion regarditg problems and builds consensus for
solutions. Criteria should be established to indicate
where collaborative approaches are appropriate and
recommend a mechanism for implementation to include
single or separate agency ftudng of participation in the
collaborative efforts. For cost-shred fea.sibllity smdiea,
a detecmimtion should be made ss to whether it is
rea.somble to require participation in collaborative
funding by the non-federal cost-aftaring sponsor.

The P&G provides an overriding philosophy and
process for formulating alternative plans and weighing
the impacts of each alternative to select a recouunendcd
plan for meeting the study needs. The requirements of
the NEPA are included as part of the P&G process.
Thk process can be applied to all federal agency
evaluation of alternatives to most efficiently stlocate
scarce resources to meet the needs of the nation.
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Currentfy the only federaf agencies required to use
P& Garethe USACE, the SCS, the TVA, and the
Bureau of Reclamation. Toincrease efficient resource
allocaticms,P&Gshouldbeextmded. Itshoufd apply
to theplanning andevalmtionof the effects of water
andland programa, projects, mda,ctivities canied out
by the federal government and by the states or other
entities with federal financial or technical assistance.

Action 5.11: Establish an interdisciplinary,
interagency review of the P&Gby affected
agency representab”vesto address:

● Structural versus nonstructural
project bias;
● Inclusion of system of accounts or
a similar mechanism for displaying
impacts;
. Inclusion of collaborab”veplanning
in an ecosystems context for major
studies; and
. Expansion of the application of the
revised P&G to water and land
programs, projects, and activities to
include:

COLLABORATIVE EFFORTS

Ecosystem, watershed, and large-scale river studies lend
themselves to collaborative approaches by virmc of their
scope. Only by working in parmershlps with other
federal agencies, state agencies. tribes, local
governments, and private organizations can imlvidual
agenciea look beyond their defined missions. A
collaborative approach in an ecosystem context is
nccdcd for major watershed and floodplain mmtsgement
pkuming to move agencies away from single-agency
problem solving. A more comprehensive evaluation of
problcma and solutions is Iikcly if a collaborative
approach includes governmental parties at all levels as

. All federally constructed
watershed and water and land
programs;
. National parks and
recreation areas;
● Wild, scenic, recreational
n“versand wikiemess areas;
. Wetland and estamy
projects and coastal mnes; and
. National refuges.

An interdisciplinary, interagency committee of
individuals from potentially affected federal agencies
should be established to focus on the new broadened
objectives, and to make specific rccommendatiom for
revisiom to the current P&G, based on the four arms
identified above and any others as appropriate.
Revisions must be consistent with the intent of EO
12893, Principles for Federal Infrastructure
Investments, and EO 12898, Enviromnentaf Juaticc,
both issued in 1994. This committee should be
convened as soon as possible with a goal of making afl
necessary revisions by December 1994. To ensure that
coordination of planning principles occurs at the state,
tribal, and local level and that a balanced approach is
mkcn, any revisions to P&G should be pubfiahed and
provided for public review and comment prior to
finalizing.

WC1las public and private stskeholders. Such
collaborative partnerfilps also constitute a means of
leveraging limited funds to implement projects with
multiple benefits. Collaborative efforts require more
than consultation, coordination, and seeking public
inpuq they require a commitment to working
collectively to salve complex, intemefated concerns.

The ongoing USACE 18-month Floodpk+in Management
Assessment study provides an oppommdty to inchule
other agencies as partners in a collaborative
atmosphere. The study is being coordinated with
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federal agencies, many of which would prefer to
participate aa a partner in the Assessment. By
redirecting the current planning process, the Assessment
can become a partnership of federal agencies in a
collaborative effort to aaaess the floodplain management
objectives of the basin. Funding for this collaborative
pfanning effort may necessitate a supplemental
aPPrOPI’iatiOn. If necessary, funds would be dispersed
at the discretion of USACE, the lead agency, after
conardtation with collaborating agencies. If the
Supplemented ~queSt iS not approved, USACE shodd
provide the opportunity for other agency collaboration
at the expense of each individual agency. Active
involvement by mufti-agency participants in all aspects
of the USACE Floodplain Management Assessment
would ensure a hofistic review of the area’s floodplain
management issues. A collaborative approach would
identify a broader set of alternative solutiom that
addrcaa problems or multiple state and local objectives.
It would build greater trust in and support for findings
and recommendations of the Assessment.

In lcc+ng with the trend toward ecosystem- or
watershed-based planning federal agencies are expected
to work as partners or to collaborate. Currently
funding constraints liit the ab]lity or most federal
agencies to participate without reprogramming their
funds. The USACE districts are particrrfsdy Iiited by
the project-specific nature of their fun{lng. Feasibility
studies are cost-shared with the non-federal sponsor on
a 50-50 basis, and partner interests are more likely to
be liitcd to the smdy area than to the entire
watershed. Additional funding is needed for all federal
agencies for the propose of collaborative planning.
While it will cost more initiafly, collaborative planning
is an investment in the future that will reduce future
project-specific planning expenditures.

Recommendation 5.5: The Administration
should seek increased funding for federal
agencies to support collaborative planning
p~”cipmion with other federal agencies.

For major ecosystem or watershed planning studies, the
lead federal agency shoufd budget for adequate finding
to reimburse other key federal agencies for their
collaborative participation. Studies that are not

watershed in smpc or that have not been adequately
funded to support a mrdti-agency collaborative effort
~Y require that individual agencies budget their own

participation monies.

Programmatic NEPA Documents

The Review Committee heard comments that requiring
independent NEPA documents on sinilar but individual
projects can be an inefficient and time-consuming
approach to decision making. Efficiencies can be
reafized by analyzing all the anticipated actions aa a
group and applying NEPA on a programma tiC basis
before proceedhg on individual projects requiring site-
specific NEPA compliance. Application of mrdti-
agency programmatic environmental impact anafyses
performed at the watershed scale SROWSagencies to
focus on issues that are geographically rcfated or have
timing, impact, or other subject matter similarities. In
ad{ltion the programmatic NEPA process provides a
fonnaf public involvement mechanism to address
strategic decisions. Subsequent impact anafyses woufd
only focus on project-apccific puqxmes and needs snd
those issues in need of decisions.= Where subsequent
plans are consistent with the programmatic analysis,
further analysis would be focused, costs reduced, and
planning made more efficient.

The Council on Environmental Qrdty (CEQ) needs to
actively pursue use of programma tic NEPA documents
and issue a directive to agencies to also increase their
emphasis on this approach.

Recommendation 5.6: Promote the use of
programmatic NEPA documents in the
planning process.

A workshop should be sponsored on suategic and
—tic application of NEPA by the CEQ ao thatprog

success stories in this area can be shared. This will
build knowledge about the applicablli~ of these
approaches, their utility, and the means of
undertaking broad program-level analyses. The CEQ
should explore other means to pursue strategic and
programmatic anafysis of problems.
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Federal Agency NEPA Participation

Currently lead agencies deaigmte those agencies that
shotdd cooperate in the NEPA process. Where
agencies have not been desigmted by the Icad agency
but specifically request participation due to a vested
interest, these agemies should be allowed to cooperate
in the process. No mechanism exists to require the lead

agency toinchtde these other reqrtesting agencies in the
process. The CEQshould revise the regulations
implementing NEPA to require the lead agency to
desigmte those federal agencies formally requesting
cooperating agency status, where appropriate. This
would further the goal of establishing collaborative
planning among pertinent federal agencies.

REEVALUATING WATER RESOURCES PROJECTS

Many of the mtion’s water resources projects were
conatmcted a number of years ago. The Review
Committee heard concerns that (1) these projects will
eventually need major maintemncc expen~ltures, (2)
conditions have changed that make them less effective
(such “ISheadwaiters development that increases mrmff
and flood stages causing protection downstream to be
lessened), and (3) consideration is not adequately given
to changing societal goals with regard to porcntial
modifications to the projects themselves or
modifications in the operation of them.

Recommendation 5.7: OMB should issue a
directive that requires periodic reevaluation of
federal water resources projects to include
potential operation and maintenance
modifications.

Projects for which construction was completed 40 or
more years ago shordd be reevaluated to consider
potential project modifications and insure project
integrity. Other projects less thao 40 years old should
be reevaluated when known major problems exist,
where condltio!ra have changed that impact the
effectiveness of the project, or where chsnghs srcietai
goals demand that modifications be considered.
Specific procedures tied to the new P&G should bc
established and a dkective issued by OMB. Legislation
ahordd be provided in a Water Resources Development
Act or other act to give water resources construction
agencies the blanket authority to address these issues,
where appropriate, without the need for project-specific
study authorizations by Congress.

FUNDING CONSIDERATIONS FOR PROJECTS THAT INCLUDE FUTURE
DEVELOPMENT

Some flood damage reduction projects, in their effort to considerations in establishing firnding priorities.
reduce damages for existing floodplain structures, also
provide protection for rrndeveloped land areas that have
a high potemial for future development. In these cases, Recommendation 5.8: OMB should use
future development savings resulting from the project only the benejlt-cost ratio for damage
are estimated and included in the benefit-cost ratio. A
separate accounting of existing and future benefits is

reducn”onsto exish”ngdevelopment in

required by F’&G to provide decisions makers with the establishing Administration funding priorities

information necessary to make informed decisions. The unless a standard project flood level of
total benefit-cost ratio, however, is reported in the protection is provided.
fcaaihility report and usually used for budgetary
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The Office of Management snd Budget should give
more detailed consideration to the type of project
benefits bting cfsimed for each individwd project
reccmunendstion. Future development benefits shoufd
not be used as the basis for increasing the funding
priority of flmd damage reduction projects unless a
standard project flood level of protection is provided.
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Chapter 6

AVOIDING VULNERABILITY THROUGH
PLANNING

Throughout human histoq it has been the way of nature to visit us on occasions wilh disaster,
without apparent cause, without explanation, ojien without mercy, always reminding us that we need

to live our lives with a little more humility and always understanding that we are not in jidl
control . .We know we cannot contain the fury of a river.

President Clinton
Remarks on signing flood relief legislation at a tribute

to flood hems in St. Louis, Missouri, August 12, 1993

The gosls of floodplain management ase to reduce the
nation’s vulnerability to floods while concurrently
integrating preservation and enhancement of the natural
resources and functions of the floodplain. The basic
tenet of reducing vulnerability is to avoid risks sa much
as possible in the planning stage. Moving people out of
harm’s way or limiting development in the floodplain
lessens risks from flood damages. Planning on the
watershed level can balance cumpeting and compatible
uses of the floodplain to meet social, envimmnentd,
economic, and other community goals.

For planning to be effective, itneeds to be coupled with
an educational program for local people involved with

planningactivities as well as landowners. Once
communities and individuals understand the residual
risk inherent in floodplain use, and once they
understand how mtumd and hydrautic systems operate,
they cm make more informed decisions that balance
multiple objectives.

With planning and education as the cornerstones of
floodplain management, the nation can further redu=
risks through watershed management, programs such as
the NFIP, and acquisition of fluodpmne landa. By
pursuing planing efforts in a collaborative and
coorduted fashion, the nation can reduce its
vulnerability to floodlng substantially.

MANAGING FLOODPLAINS AS WATERSHED COMPONENTS

What happena in the larger watershed affects what stage, frequency, and duration normally are influenced
happens in the floodplain. The upper Mississippi River by the degree to which rainfall is captured and released
Baain consists of watersheds of varying size. Each in the uplands. As discussed in Chapter 2, wetland
watershed is a physically dkcrete hydrologic unit in restoration and maintenance and upland treatment can
which water is channeled from upland iweas to lower be effective fnr smaller floods with lesser impacts on
areas and eventually into main stern rivers. The flood larger floods. The correlation between upland rainfall
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capture and release and downstream flood stage, though
complex and incompletely understood, indicates that
well-managed watersheds reduce downstream flood
stages with concomitant reductions in flood damages
and increases in water qtmlity and ecosystem benefits.

A number of Midwest communities flooded in 1993
repmted to tbe Review Committee that they perceived
an increase in flood stages and frequencies over the past
few decades. Some attribute this to stmctuml flood
control (levees), and others to changed land use
practices in upland areas of the watershed. Among the
changes they mentioned were agricultural development
and paving of residential and industrial areas -- both of
wh]ch reduce storage capacity and increase runoff.
People rarely consider the downstream cumulative
effects of individual activities, in large pm because
watersheds typically encompass a number of political
jurisdictions with differing economic interests.

Watersheds have long been recognized as the optimal
management unit for water resources planning. As
early as the 1970s, the USACE was performing
analyses of water quality and supply using watersheds
as the basic planning unit. ! The USDA for decades has
recognized benefits of watershed planning under its PL
566 program and through the Forest Service.2 More
recently witbkt the Department of the Interior, the
National Pmk Service and the Fkh and Wildlife Service
have instituted watershed management programs, and
the Environmental Protection Agency has begun using
watersheds as the most practical unit to resolve
problems that traditional programs have been unable to
address adequately.3

Federal watershed programs and policies suffer fr.orn a
lack of coordination and a failure to develop achievable
multiple objectives. Many of these programs focus
exclusive y on water quality or habitat improvements
derived from watershed management but disregard flood
damage reduction benefits. Federal watershed
programs primarily operate in rural areas, neglecting
non-agricultural urban and suburban land uses.
f%ogratn eligibility requirements and incentives also
differ among agencies. The regimml structure of most
federal agencies, tied to state boundaries, complicates
the ability m focus on watersheds.

Any pending legislation deding with watershed planning
and management should consider achieving multiple
objectives, including flood damage reduction as an
element of watershed management and incentives based
upon demonstrated flood reduction. Legislation should
also consider opportunities to trade for flood control,
such as payments from floodplain fanners to induce
upland farmers to install land-management practices that
reduce flood peak and frequency. Current] y, pend]ng
legislation (S. 2093, fotmafly S. 1114; President
Clinton’s Clean Water Initiative; and H.R. 3948)’
considers the achkvement of multiple objectives for
watersheds, although flood control management
activities and incentives are not explicitly stated.

The best parts of federa3 programs must be merged to
encompass a holistic and synergistic approach to
watershed mmagement. opportunities for change
include current congressional action on the Clean Water
Act and reauthorization of the Farm Bill due in 1995.
To capitalize on potentially forthcoming legislative
authority, the federal government must build upon
ongoing watershed programs, focusing on the most
effective means of achieving multiple objectives, and
targeting conservation programs to complement
watershed management goals.

Action 6.1: The Administration should
establish an interagency task force, jointly
chaired by the USDA and EPA, to formulate
a coordinated, comprehensive approach to
mulh”pleobjective watershed management.

Many federal agencies undertake watershed programs to
achieve goals consistent with their primary mission.
Such goals may be inconsistent with Iocaf, regional, or
basin-level ecosystem needs. Currently, success is
measured by achieving agency gods irrespective of
other attainable benefits. For example, the Forest
Service watershed program seeks to improve stream
habitat through reduced siltation and temperature
reduction. Success is measured by increases in fish
population. Flood damage reduction and water quality
.. goals that could be accomplished with small
incremental expenditures of expenise and money -- are
not factors in determining program success.
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The recommended task force would provide an
overview of federal watershed management programs to
ascertain their effectiveness and identify aRas for
improvements, The task force will necessarilyy include
the USACE md the DOI due to their missions and
jurisdiction in water resources activities. Task force
members could identi~ areas in wh]ch interagency
missions coincide and are achievable through watershed
management on a collaborative level, The task force
sbotdd also follow up on the demonstration project
discussed in Chapter 11 under the section on hydrologic
and hydraulic benefits of natural floodplain functions.

Enhancing Stream and Riparian Areas

Stream and ripmian restoration vital to watershed
Wgement holds, for a relatively smd] investment,
promise of improved water quality, wildlife habitat, and
reduced runoff. Federal effons designed to restore
non-urbm stream and riparian areas include those of the
Bureau of Land Management, the NationalPark
Service, the Soil Consewation Service, and the Forest
Service. Nonprofit groups and private and local
interests have also focused on similar activities.
Unfortunately many stream and riparim sites located
within urban and suburban areas me degraded,
underwdued, and ignored by federal programs.
Properly restored urban streams provide the same
benefits as restored mral streams, often becoming
centerpieces for urban revitalization. Recognizing the
need for stream and ripmisrr restoration, Congress
recently introduced legislation to establish a national
urban watershed restoration programs On the national
level, current stream and riparian restoration is largely
uncoordinated; federal expertise is decentralized and
underutilized; and valuable information on costs,
techniques, and effects is unavailable.

Action 6.2: The DOI, USDA, and EPA
should coordinate and suppoti federal
riverine and nparian area restoration.

Because of the importance of stream and riparian
restoration to water resource management, the
Administration should establish a stream and riparim
restoration program with the DOI, USDA, and EPA

cooperating to provide technical assistance for state,
tribal, locrd, amdprivate restoration.

Enhancing Agricultural Conservation
Programs

The Food Security Act of 1985, and the Food,
Agriculture, Conservation, and Trade Act of 1990, the
last comprehensive congressional actions on agricultural
policy, contained strong conservation measures to
reduce soil loss and improve water quality by creating
incentives and disincentives, primarily through cross-
compliance with other agricultural programs. Two
programs were of particular importance: the
Conservation Reserve Program (CRP), introduced in
1985, provided payments to farm operators who agred
to protect temporarily highly erodible lands, and the
Wetland Reserve Program (WRP), established in 1990,
acquires conservation easements on agricultural lands
from voluntay sellers and restores wetland condhions.
About 36.4 million acres currentIy enrolled in the CRP
will begin to come out of the program in 1995. Even
with application of conservation practices, conversion of
these acres m cropkmd will increase runoff.

The emergency supplemental appropriation for the
Midwest floods established an Emergency Wetlands
Reserve Program (EWRP) applicable to farurfand
damaged by flooding in the nine affected Midwest
states. The Review Committee suggests that the
authority for the EWRP be continued in some form to
provide an alternative means of recovery for fanners.
Other programs within the Agricultural Resource
Conservation Program of the USDA also are used to
protect wetlands from development and degradation.

The USDA found many acres that met program criteria,
but funding constraints precluded enrolling all of the
eligible land. Conservation programs need to target
limited funds to acquire critical lands that offer the
greatest benefits per federal dollar. Present selection
criteria, which consider natural characteristics on a site-
by-site basis, do not recognize flood control benefits as
an objective. Other”benefits of the programs are well
documented.e A systems approach to watershed
management would consider a wider range of
environmental objectives withii emollment criteria.
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Action 6.3: The Adnsinisr%ation’s legislative
proposals for the 1995 Farm Bill should
suppoti continuation and expansion of
conserv~”on and voluntary acquisition
programs focused on critical lands within
watersheds. The proposal should support
technical and jlnancial assistance for
implementation of watershed management,
nparian enhancement, wetland restorti”on,
and upland treatment measures.

STREAMLINING DISASTER PLANNING

A floodplain management plan that attains the national
goals described in Chapter 4 is dependent on the ability
to tie together pre-disaater, response, recovery, and
mitigation programa with long-term floodplain planning
efforts. Many federal agencies have programs designed
to help disaster-stricken areas. Such programs can be
improved by streandiig the system so that pre-dkaster
and post-disaster efforts are natural extensions of each
other. Comprebetraive pre-dktster planning and
mitigation efforts will reduce risks and damages during
the emergency, and recovew efforts will be consistent
with Iong-term floodplain management goals.
Improvements in federal coordination made before the
1993 flood led communities to report that tlings worked
“better than expected. ”

Pre-Dkster Plsnning

lhe-d~aster planning needs to coordinate individual,
business, community, state, tribal, and federd
personnel and activities to minimize health and safety
impacts and environmental risks. Such planning will
help ensure adequate response. Awareness of flood
threat, the tirat step in predisaster planning, relies on
individuals who understand their risk and plan for
dkaaters. Individual responsibility in knowing what to
do, such as closing household gaa lines, and when and

where to evacuate in the event of a flocd or other
emergency is essential. The Review Committee heard
from communities where owners did not remove mobfle
home trailers on wheels and farm equipment from ltrw-
Iying areas. Some individuals refused to evacuate
voluntarily when access waa open and later required
evacuation by air or boat, endangering both Urentaelves
and their rescuers. For better participation by
individual in pre-dkaater planniog, fexlersl agarciea
must undertake education and outreach.

Pre-disaater planning is also a cotpnrate reaponaibllity.
Operators of facilities generating, storing, or dispnskrg
of hazardous materials -- including farmers who uae
herbicides, pesticides, and fertilizers -- need plana for
removing such materials should the facifity lack the
capability of assuring that no materkds will be rclcaaed.
Local emergency managers need m bc aware of
locations of hazardous materials withhr their
jurisdiction; local hospitals, tire companica, and others
potentially involved with response need to be
knowledgeable about threats posed by hazardous
materials, their treatment, containment, and removal in
the event of an unplanned rcleaae. Several emergency
managers working in the Midwest flood reported the
need for more pre-dkaster information about facilities
where hazardous waates are generated, stored, and
disposed. Siting issues should go hand in hand with
pre-disaster planning.
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Planners also need to consider how to safeguard
valuable assets, such as cultural snd hktorical
properties. Conmmrrhicsshould identify these
properties prior to a disaster and mordinste with
emergencyrnmmgers,local govemmerrtoftlcisls,
federal agencies, and others following an event.

Predkaster planning requires action, involvement, and
cooperation mrrong not only floodplain residents; tribes,
businesses, and industries but also across local, state,
and federal government agencies. Application of
advanced geographic information systems tednology
will increase efficiency and facilitate coordhation.

Recommendation 6.1: Enhance pre-
disaster pkznning and tinning.

The FEMA, in coordimtion with the EPA, USACE,
USDA, DOT, and other federal agencies involved with
aspects of emergency response, should increase state,
tribal, local, public, and corporate awareness of risk.
Those invrdvcd should practice implementation of pre-
disaster plans. The EPA should work with the FEMA
and states to empba.si= local pre-dkmter pltig.
including notification and mordlmtion procedure$ for
respondhrg to releases of hazardous materials. Pm-
disaster plans for spilled hazardous materials must
identi~ suitable contaimncnt sreas and develop a
Coordinated response of the emergency network. AU
agencies should encourage the use of geographic
information systems to link data sources.

FLOODPLAIN PLANNING AND THE NATIONAL FLOOD INSURANCE
PROGRAM

The National Flood Insurance program (NFIP) is a
primary component of the mtion’s floodplain
management strateSY. The Congress created the NFIP
in 1968 in response to mounting flood losses and
escalating costs to the general taxpayer for dkaster
relief. Federal flood insurance is avaifable only in
communities that adopt and enforce floodplain
management regulations that meet minimum NFIP
requirements.

Building on NFIP Floodplain
Management Requirements

The NFIP provides a framework for protecting new
construction from flood damages through its floodplain
management requirements that cmnntmrities, adopt ~d
enforce as a condition of program participation. New
and substantially improved residential buildings must be
elevated to or above the elevation of the 100-ye~ flood
and non-residential buildings must be elevated or
floodprcofcd at leaSt to that elevation. Flood insurance
premiums support floodplain mapping. In riverine
floodplains, encroachments in the floodway are
proliblted if they will result in any increase in flood
stages. This limits development in areas of the

floodplain adjacent to the river channel.

Flwd insurance rates reinforce NFIP floodplain
management requirements. Rates on new buildings are
actuarial (based on the risk of flooding). Wlen a
stmcture is built in compliance with a comrrmtrity
ordhnce, the flood insurance premium is generally
affordable. V&en a building violates a community
ordinsnce, the flood insurance premium can increase to
thousands of dollars a year or the building can bc
denied insurance at the request of the comrmmhy.

In the Midwest, the NFIP tends to discourage floodplsirr
development through the increased costs in meeting
floodplain management requirements snd the cost of sn
annual flmd insurance premium, akhough tbk may not
be the case elsewhere in the mtimt. Individuals and
developers appem to choose locstions out of the
floodplain to avoid these costs. Developers have the
added incentive of wanting to avoid marketing
floodprmre property. Many communities visited by tbe
Review Committee actively discourage floodplain
development.

The NFIP, however, has its limitations. NFIP
requirements are minimum standards applied throughout
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the nation in areas subject to very different flooding
conditions. Requirements that are reasomble and
prudent in some parts of the nation are not reasonable
in others. As a result minimum standards tend to be
just that. Art example of a requirement that might be
reasonable to apply in some areas of the country but not
in others, is access to subdivisions and other new
development at or near the elevation of tbe 100-year
flood. While access to buildings may not be a critical
issue in areas of the country subject to shallow or short-
duration floodlng, it is critical in tbe bottondands of the
Mississippi and Missouri rivers. A home elevated to
above the flood elevation is of little use to a family if
the house cannot be occupied for weeks at a time
because it is cut off by floodwaters. Provision of
emergency services to these areas also can be a burden
on a community. These issues are best addressed at the
state or community level, not through a minimum
federal regulation. Several states in the Midwest have
more restrictive state floodplain management regulations
that address a number of these issues.

NFIP requirements dictate how the stmctures are to be
built to minimize property damage but not whether the
location is appropriate given the flood risk and the
overall objectives of the community. Because land use
pltig is tradhionally a responsibility of state and
local governments, the NFIP does not require that
communities undertake these decisionti]ng processes
that are a neceswny part of an effective floodplain
management program. Decisions such as subdivision
aPPIOVd and providing capital improvements for roads
and sewer, water, and other utilities are critical to the
location of development. Such decisions largely
determine the uses of the floodplain. Land-use “
controls, including techniques such as density controls,
cluster development, performance zoning, dedication of
floodplain lands, and maintenance of greenways and
buffers, can result in development that avoids or
minimizes impacts on the floodplain but ensures
property owners and developers m adequate return on
their investment.

The NFIP Community Rating System (CRS) provides
dkmmts on flood insurance premiums in those
communities that have floodplain management programs
above and beyond NFIP tilmum requirements. The
CRS recognizes those communities that have developed

floodplain management plans and in some instances
encouraga communities to undertake new floodplain
management initiatives, These premium dk.counts,
however, are not sufficient to encourage widespread
participation in the Midwest. New initiatives are
needed to encourage local floodplain management
planning.

Addressing Issues Raised by States and
Conununities

One state expressed a concern to the Review Committee
that NFIP requirements were not being enforced by
some communities. Although most communities visited
by the Review Committee had little new floodplain
development since joining the NFIP, without a review
of permit files, it is difficult to determine how well
these communities were implementing floodplain
management requirements that applied to buildings
substantially damaged by the Midwest flood. FEMA
regional staff have conducted systematic visits to NFIP
communities impacted by the flood m monitor
enforcement of local floodplain management ordwces.
Preliminary results from these visits indicate that many
communities are not enforcing their ordinances
adequately, often because they do not understand the
program requirements or the long-term benefits of
reducing flood damages. TMs finding indicates the
continuing need for federal or state agencies to provide
tecimdcal assistance to communities and to monitor their
compliance. The enactment and fimdlng of the
Floodplain Management Act cafled for in Action 5.1 of
this repon will enable states to provide significantly
increased levels of tecluicd assistance to communities.
This assistance will improve implementation by
communities of floodplain management programs and
compliance with NFIP requirements.

States and communities have suggested that the FEMA
amend its mhimum floodplain management criteria to
provide freeboard and a more restrictive floodway
requirement. They also advocate dkontinuing the
practice of issuing Letters of Map Revision that remove
from the floodplain those properties elevated on till.
Other issues of concern include access above the 100.
year flood elevation to all subdivisions and other
development in areas subject to deep flooding and
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appropriate reqtIilementS for agricultural buildings.
The FEMA should review these issues in the context of
its minimum criteria for floodplain management with
consideration given to hydraulics and environmental
effects.

Action 6.4: Promote the NFIP Commurdy
Rating System as a means of encouraging
communities to develop floodplain
management and hazard mitig~”on plans
and incorporate floodplain management
concerns into their ongoing communi~
planning and decisionmaking.

Many of the more restrictive floodplain management
requirements suggested by states arrd communities
currently are credited by the NFIP Community Rating
System (CRS). The CRS provides discounts on flood
insurance premiums in those communities that
implement floodplain management programs exceeding
the NFIP minimum.

The CRS should provide addhional credits to encourage
comprehensive planning at the community level to
incorporate floodplain management into day-to-day
decisions on capital improvements and land
development.

Action 6.5: provide funding for the
development of state and community
floodplain management and hazard
mitig~”on plans.

The development and implementation of state and
commmdty floodplain management arrd hazard
mitigation plans can reduce significantly federal
expenditures for future disasters. Ftmding should be
provided to encourage these planning initiatives. One
source of thk ftmdmg could be a mitigation fund
established using NFIP premiums (such as that provided
for in S. 1405 and H .R. 3191 both entitled the National
Flood Insurance Reform Act of 1994). Arr additiord
source of funding could be a portion of the monies

aPPrOP~t~ for the FEMA Disaster Fund CIrotk
appropriated ftmds.

Recommendation 6.2: The FEMA should
review its policy of issuing revisions to
flood insurance maps which remove property
from the floodplain based on jlll.

Under current NFIP policy, if floodplain areas are tilled
to above the 100-year flood elevation, the property can
be removed from the floodplain by revising the flood
insurance map for the community. WMn these areas,
floodplain management measures and the mandatory
flood insurance purchase requirement do not apply.
‘Ilk policy may encourage the filling of floodplains by
developers to avoid community floodplain management
requirements and to assist in marketing floodprone
properties. It also may result in individuals making
d=isions to purchase a property without tidl knowledge
of the residual risk of flooding, Ore advisability of
obtaining flood insurance coverage, or access problems
during floods. FEMA’s review of tbk policy should
include consideration of all program and engineering
issues.

Identifying Those at Risk

State and locaf officials are concerned that some
sparsely populated rural counties with occupied
floodplains have not been mapped by FEMA. The
agency did not map these areas because their lnw
populations and minimal development did not warrant
the expenditure or because base mapping was not
available when the initial identification of floodpmne
communities was made in the mid- 1970s. Ftmdmg
constraints have limited the agency’s subsequent ability
to map these communities given the priority for
communities with more concentrated development.
Whfmut flnndplain maps federal sanctions do not
encnumge community participation. ht the nine
Midwest states, 209 counties have not been mapped,
includlng 108 that were declared as dkster areas due
to the 1993 floods.

Action 6.6: Map all communities with
Jlood hazard areas that are developed or
could be developed.
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The FEMA should review floodpmnecommunitiesthat
have never been mapped, and map those communities
with flood hazard was that me developed or have
potential for development. NFIP communities then
would have the information necessary to enforce
floodplain management regulations and to ensure that
individuals at risk purchase flood insurance. Mapping
the floodplain will provide an incentive for non-
participating communities to join the program because
federal assistance for acquisition and construction of
buildings is not available in designated flood hazard
areas unless a community is participating in the NFIP.

Improving Accuracy and Tmeliness in
NFIP Mapping

The nation must have an adequate floodplain mapping
program to achieve its floodplain management goals.
At the core of any floodplain management program is
knowledge of the risk- fkmdplain bounday and flood
elevations.

The flood risk information on tbe NFIP Flood Insurance
Rate Map (FIRM) forms the tecbxdcal basis for
administering federal flood insurance and is utilized
nationwide. Since creation of the NFIP 25 yems ago, it
has identified approximately 22,000 communities as
floodprone, Nearly 21,000 of these have been mapped,
and over 18,300 are participating in the NFIP.7

States and communities indicated to the Review
Committee that for some areas, NFIP maps are out of
date, inaccurate, take too long to get revised, or may
not exist. Others encountered dlfticult y in obtaining
copies of the IIMPS. The program for maintaining and
distributing maps is funded entirely by flood insurance
policyholders through a $25 surcharge on each policy.
The annual mappin8 budget is $35 million.’ This
surcharge covers administrative costs as well. This
fundhg allows the FEMA to initiate about 250 studies
per year and to respond to requests to update maps
based on local or state data.’ A small portion of the
budget 8oes to the d]gital conversion of the maps.
About $4 million annually covers the printing and
distribution of the maps. ‘o

The FEMA is striving to automate the mapping process
as much as possible under current fudng constraints.
Beginning in FY 1995, all engineering studies
contracted by the FEMA will be submitted in digital
format. A tool for automated review of engineering
models has been developed. The mapping program
recognizes the benefits derived from using dlgitsl
technology but has not implemented it through to the
final phase of the map production process. Because a
large inventory of old, traditionally mapped FIRMs do
not meet national map accuracy standards, the addition
of horizontal control to the FIRM has become part of
the digital conversion process. The current level of
production is slightly over 2,000 digital map panels per
yew, II ~lti ~ument fitilng and procedures, it wOuld

take 40 years to complete the digital conversion of
80,000 map panels nationwide. The FEMA is drafdng
a plan for flcod studies maintenance that would
inventory and prioritize nationwide floodplain mapping
needs every five years.

Action 6.7: To improve and accelerate
delivery of NFIP map products, the
Administration should propose supplementing
those funds obtained for fioodplm”n mapping
from NFIP policyholders with approptied
funds.

Current NFIP funding derived from the $25 federal
policy charge is not adequate for maintaining and
updating floodplain management maps. Raising thk
surcharge may undermine efforts to market flood
insurance and would not be equitable since
policyholders are only one user of these IMPS. Sicc
the maps are critical for floodplain and emergency
management, Congress should supplement policyholder
dollars. with appropriated funds. Flood insurance claims
payments for the 1993 Midwest flood totaled .$297
fi*liO~, 12~ Sm~I percentage of the federal payments fOr

this disaster. The federal government has m interest in
maintaining and updating the NFIP’s $1 billion
investment in floodplain mapping to ensure that all
levels of government and individuals have the
information necessary to manage their floodplains and
reduce future damages.’3
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USERS AND USES OF NFIP MAPS

m ~

Communities participating in tfte NFIP Enforce floodplain rnamgement ordinances
State and local floodplain managers Enforce regulations and land use

decisionmakirtg
State and local emergency managers Response and recovery planning
Federal agencies Compliance with EO 11988
Federal Insurance Administration Establish insurance rates
Insurance companies and agents Rate flood insurance policies
Lenders Comply with mandatory purchase

requirement
Designers of floodplain development Determine design requirements
Disaster respome agencies Coordinate disaster response and recovery
Real estate brokers and agenta Disclosure of the flood risk

Action 6.8: Utilize technology to improve
floodplain mapping.

The FEMA shoutd investigate attemative methods of
expecMing the conversion of FIRMs to dlgitfl format.
Digital conversion will result in a long-term cost
savings because of reduced ongoing IMP maintenance
requirements. The d]gitat format win enable the
efficient accommodation of large as well as anrall
changes and will result in more accurate maps. Digitat
floodplain boundary information combined with land
parcel records from a community or street sddreaa
range data, such sa are available from the U.S. Bureau

of the Census TIGER files, will facilitate appticstiona
under floodplain and emergency management. The
simplest and most common use is to lookup the flood
risk data for a specific address. Some areas in which
the FEMA would realize savings and increase efficiency
are in processing certain revisions, verifying inaursnoe
ratings, srmtyzing repetitive loss data, assuring lord
compliance, and marketing. DigitsI FIRMs will atso
facilitate the completion of a national inventorj of
ffoodprone StrUCNreS,which is recommended in Action
11.2 of this report.

INCREASING EDUCATION AND OUTREACH EFFORTS

If individuals and communities are going to participate first step in pre-disaater planning. ‘tMs is especistly
in predkster, response, recoveIY, and mitigation true for flood harards since indlviduats have to make
efforts, then awareneas of natural hsranfs should be the decisions that affect their vrdnerabihy. To increase
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awareness, the federal government should pursue
education and outreach activities.

Because the general populace may not have a complete
understanding of natural physical processes, such as the
hydrologic cycle and river hydraulics, and of
geomorphology, they poorly grasp their vulnerability to
flooding and the economic, environmental, and social
benefits of alternative strate~es to avoid or reduce risk.
Unawweness of flood vulnerability results in the
inappropriate development of floodprone areas.
Another result is that only a portion of the public
responds appropriate y to flood warnings, and this lack
of response can have grave results. 14

Floodplain information is not distributed widely beyond
floodplain regulators, federal and state agencies, and the
insurance and Iend]ng industries. Many individuals may
not even be aware that flood and other hazard
information exists for their community. Success stories
of locaf efforts in the area of zoning, pre-dissster
planning, biotec~]cal engineering, and collaborative
programs should be distributed and shared with all
levels of government in an effort m achieve widespread
application of successful floodplain management
strategies and tools.

Recommendation 6.3: Federal agencies
involved in floodplain management should
include infornsti”on regarding floodplain

management and past and probable future
flood heights and extents in their educti”on
and public affairs initiatt”ves.

Floodplain information should be available to the
general public in formats that the average person can
understand and use. AO agencies involved in floodplain
management should continue effmts to inform and
educate the public about the nature of flood hazards, the
natural resources and functions of floodplains, and the
various strategies and tools available for comprehensive
floodplain management. ‘5 Agencies should adhere to
guidance given in EO 1198g (or in a revised EO on
floodplain management) regarding the mnspicuous
delineation of psst and probable flood heights on
property used by the general public.

Recommendation 6.4: State floodplain
management officials should encoumge local
school districts to include natuml hazard
educ~”on in their cum”cula.

Education regarding the existence of natumf hazards,
such as floods, should be introduced into the elementay
and secondary education curricula to provide an early
awmeness and understanding of how and why floods
occur. Information should include what to do in the
event of a natural hazard emergency. If educated from
amearly age, adults will be better able to participate in
pre-disaster, response, recovery, and mitigation efforts.
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Chapter 7

FOCUSING ON ENVIRONMENTAL
ENHANCEMENT

Even before the Great Flood of ’93, we had started to realize that some of the areas within our
levees should have never been cleared for farming. The events of the last year have driven this point
home. 14anyfarmers with marginal and submarginal land are tired of fighting the river and want to

find a way to get out from under their financial burdens.

Letter from Union County Board of Commissioners
to U.S. Senator Paul Simon (D-IL), April 1994.

During the 1993 flood, environmental easement aud
land acquisition programs became tuols in assisting
recovery and in removing people from long-term flood
mdnerabiIity. In addition to meeting the needs of
dkaster relief victims, these programs can be effective
in achieving the nation’s environmental goals.
Environmental enhancement and mitigation programs
essential to ecusystem management are often part of
federal development projects. In the past, though, such
programs have been delayed, underfunded, or not

funded at all. Had they beeu implemented before the
1993 flood, these programs would have restored mttural
lands and provided a measure of flood protection
through reduced runoff and increased floodwater
storage. Environmental mitigation programs also have
tended to be site-specific rather than focusing on
broader ecmystem goak. This chapter recommends
ways to use federal environmental programs in
ecosystem management to meet the needs of human
development and the environment.

ESTABLISHING A LEAD AGENCY FOR LAND ACQUISITIONS

Following a disaster lie the 1993 fluod, landownem
can benefit fmm a number of federal assistance
programs, such as fee title or land easement
acquisitions. During the early post-flood response
period, land acquisition dld not emerge as a viable risk-
reduction option for a number of reasuns: limited funds,
lack of a participatory mechanism for mixing fimds
from different agencies, and lack of a focal point witbin
the govenunent for such action. Part of the problem is
that uo single federal agency has authority to coordhate

existing land buyout or easement programs for
enviromnentafly related acquisitions, such as the USDA
Wetland Res.ewe program, Emergency Wetland
Reserve Prngram, and FS forest acquisition progmrm
the USACE Missouri River Mitigation project; and the
FWS National Wildlife Refuge acquisition program.

Federal acquisition and easement programs share
capabilities to restore habitats for mtive fish and
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1

I
FEDERAL AGENCIES COMPETING FOR THE SAME LAND

Stan Hirmah’s farm on the Missouri River near Glasgow, Missouri, was devastated by
the 1993 flood. His farm lies in one of the river’s high energy zones on the site of an old
charnel bed. When Mr. Hirmah’s levee broke, a surge of water scoured out unconsolidated
sands from the old channel and deposited them across the remainder of hk. fields. Mr.
Hinnah owns other lands in the nearby uplands and would like to sell his Missouri R]ver
botfomland and get on with his farm operations at another location “out of harm’s way, ” as
he put it. When Review Committee members spoke with him, he was frustrated because
even though several federal and state acquisition programs were available, none were clearly
detlmed, and none were able to get funding approved and released to complete the sale. Mr.
Hinnab was confused by the number of governmental units involved in buyouts, and he was
hesitant to make a deal with any one of them and miss a better deal.

wildfife species of speciat federti interest. Such
programs can address the needs of landowners who may
wish to discontinue row cropping or who may simply
wish to sell fee title interest altogether. One way to
overcome problems associated with these pmgranrs is to
involve non-govenunentat organizations (NGOS) that
can contribute financially to the federaJ buyout process
and act as a catalyst between landowners and
govemrrrent agencies.

During visits with govenrment agencies and
landowners, the Review Committee found an interest in
establishing one federal agency as tbe lead for
environrnentat land acquisitions.

Action 7.1: The Administration should
establish a lead agency for coordin~”ng
acquisition of title and easements to lands
acquired for environmental purposes.

Several federsl agencies have land acquisition authority,
but lack of coordination between them creates confusion
and provides opportturities for kmdowners to shop
around, promoting potential bidding wars between
interested agencies. Taken together, government land

acquisition-easement programs provide an opportunity
to address both landowner snd ecosystem needs.
Several programs already exist to address these needs,
but coordination among the primary agencies -- DOI,
USDA, snd USACE -- would improve efficiency.
Because the mission of the FWS within the DOI “.. .is
to consewe, protect and enhance the Nation’s fish,
wildlife and habhat for the continuing benefit of the
American people...”, the Review Committee suggests
that the DOI coordinate federal acquisitions of
environmental lands. Thk role does not imply ultimate
exclusive ownerah]p or management by the DOI but
provides for leadership in identifying the capabilities
and interests of other federal agencies, states, tribes,
snd local resource managers, as well as indkidual
landowners.

The recommended cooperative land acquisition-
essement program would develop Memoranda of
Agreement (MOA) between the DOI, USDA, USACE
and other agencies. Federal land acquisition agencies
would establish rules for acquisitions and easements
bssed on program autttority. Transfer of acquisition
funds to the DOI would be made, ss appropriate, under
Cooperative Agreements (CAS). when such CAS have
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PRIVATE INVOLVEMENT IN PUBLIC BUYOUTS

NGOS, such as the Iowa Natural Heritage Foundation and the Conservation Fund,
played significant roles in acquisition of the I_msisa No. 8 Levee District on the Iowa River
near its corrtluence with the Mississippi River. Louisa No. 8 had a hktory of repair from
past floods, and, although it was eligible for repair under the USACE PL 84-99 program,
affected landowners expressed an interest in alternatives to continued farming.
Administrative and authority limits in the kmd acquisition programs of federal Disaster Field
Office participants prevented federal agencies from pooling funds to initiate land acquisition.
By utilizing their timds, the Iowa Natural Heritage Foundation and the Conservation Fund
were able to step in and purchase the land, holding it until federal funds were released to
finish the buyout. Thk allowed landowners to get on with their lives.

been completed, agencies would provide oversight and
would assist the DO1 with landowner contacts to assure
that atl federal mandates are met. The DOI would not
be involved in non-environmental land acquisitions,
such as the purchase of construction sites or FEMA
structure-buyouts that offer no special potentird for
enviromrrentat erthancement.

The nation needs a coordinated program to maximize
federal use of funding for programs such as the FWS
refuge acquisition program, the USACE Missouri River
Mitigation Project and the USDA Wetland Reserve
Progratn. Coordinated leadership would help ensure that
federst environmental land acquisition programs focus
on ecosystem management to meet the
needs of interjurisdictionsl, native, and threatened

and endangered species. It would help guard against
acquisitions or easements involving dkcomrected m’
disaggregate larrds that are checkerboard in appearance
and difficult to manage.

Federal land acquisitions would be coordinated with
existing state and local programs to avoid confhcts, as
well as complement and further their environmental
activities. In addition, the DOI would not necessarily
maintain fee title and operation and maintenance
responsibdity for acquired lands. when appropriate, a
cooperating agency or state would assume ownership
and operation-maintenance responsibitit y, strbougb the
DO1 would maintain those lands critical to federatly
listed threatened md endangered species.

PROTECTING THE TAX BASE OF LOCAL GOVERNMENTS

During dkcussions with isdh’iduats and local Sharing Act (RRSA) to reduce the frnancial hardship of
govetmrrents regarding federal land acquisitions, the lost tax revenues by providing government payments in
Review Committee learned that lost tas revenues from lieu of taxes. Inadequate funding of the RRSA
acquired lands are an issue. For acquisitions involving program, however, has limited the attractiveness of
the DOI, Congress designed the Refuge Revenue federal land acquisition in various areas of the country.
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Recommendation 7.1: The Administrmi”on
should suppoti increased funding for the
Refuge Revenue Shm”ng Act.

Increased frrndmg of the RRSA, in conjunction

with review and revision of implementing regulations,
would assist in equitable distribution of funds among
different regions of the country and would address the
concerns of local governments regardng tax base
impacts that negatively affect schools and infrastructure.

ALLOWING AGENCIES PROCEDURAL FLEXIBILITY IN DISASTERS

In examining the federal flood response, the Review
Committee learned of difficulties encountered by
agencies in their efforts to enhance natural resources
while considering landowner needs. Uncertainty among
landowners about the ability of federal agencies to
execute timely real estate actions limited their interest in
full or partial land safe or easement acquisition.
Statutory feaNreS of easement-acquisition MbOIitkS fOK
fderal agencies prevent spending without first
completing ftdl procedural cycles. In a disaster
response situation, procedural flexibility would be
advantageous for federal agencies and economically
distressed landowners.

Action 7.2: The Administrti”on should
develop emergency irnplement~”on
procedures to organize fedeml agencies for
environmental land acquisitions.

The wsiver of certain procedural components of land
acquisition programs that require extended intra- and
interagency review and comment would improve
response to economic hardships during immediate post-
disaster periods. The Administration should direct the
DOI, in cooperation with other federal land acquisition
agencies, to develop an interagency, progr-tic
environmental land acquisition plan that could be
implemented during emergency situations.

All agencies with jurisdiction or special expertise in
land acquisition should participate in the DOI
interagency plan. Agencies will have program-specific
interests in a planning area, but, within the context of a
programmatic document, they can integrate their
interests to articulate the range of federal, tribal, state,

and local options. Following dhsters, the federal
government could use available funds to immediately
acquire lands with preidentified environmental values
and hazard planr. This approach, similar to one used
by the FWS for acquiring available parcels within pre-
identitied Waterfowl Production Areas, would involve a
larger group of agencies.

Recovery Operations

The 1993 flood caused major infrastnrcture damage
throughout the upper Mississippi River Basin. An
August 1993 interagency letter of cooperation’ signafed
the Administration’s awareness that d~aater response
must provide innovative actions using various federal
programs, such as the USDA Emergency Wetland
Reserve Program, Section 1135 of the Water Resources
Development Act (WRDA) of 1986, and public-private
pxtnerships. The acquisition of the Louisa No. g
Draimge Dktrict exemplifies tbk parhrerahIp.
Akbougb the lack of experien~ and in.stitutionaliration
of buyouts limited actions similar to the Louisa No. 8
buyout, this situation could be improved if the ad hoc
relationship established by the aforcmentionrd letter
were formalized.

Action 7.3: The DOI should fomalize
environmental consider~”ons in multi-agency
disaster recovery land restor~”on activity
through a coordinated Memorandum of
Agreement.

The Administration should direct the DO1 to use the
Louisa No. 8 project as an example to develop a MOA
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between agencies for post-dkaster recove~.
Formalization of working relationships would expedite
recovery efforts by providhg coordination points and a
central clearinghouse for information on buyout options,
sources of funds, and a list of potential cooperators

PL S4-99 provides the USACE with flexibility to
quickly reprogram funds from agency accounts to fund
Presidentially declared flood disaster response efforts.
This enables the USACE to use appropriated funds to
address emergencies and disaster response in a timely
manner.

Action 7.4: Seek legisladve author@ for
flexibility in use of programmed funds in
emergency sitati”ons.

ACQUIRING AND RESTORING

Federal agencies are focusing on ecusystem
management in recognition of the functional

FOCUSLNG ON ENWRONMRNTAL ENHANCEMENT

The Congress should provide legislative auhorhy and
flexibility, similar to that provided the USACE by PL
S4-99, tn other agencies and prngraum Such flexibility
would expedhe landowner relief and enhance the federal
ability to capitalize on environmental enhancement
Opponunities. Funds used could be reimbursed, if
necessary, from supplemental appropriations, when they
becameavailableand, aa appropriate, by
reprogrammingfunds from other sources withhr the
agency. As an example, following the 1993 flund, the
FWS was unable to access several miU1on dollars of

appropriated f-and & Water Conservation (LAWCON)
funds. If the FWS had been able to access those fmrds,
which were —ked for other uses, the agency could
have offered Iandownera an imnrdlate alternative to
realigning and repairing levees. The opportunity to
restore wildlife habitats war missed. The LAWCON
account could have been reimbursed subsequently either
by special appropriation or transfer from other
. . ..l.l”t.

relationships between living resources and physical
features of Ore landscape. Thk is evidenced by the
March 1994 concept document Ecosystem Approach to
Fish and Wikfl~e Conservation circulated by the FWS;
the April 1993 Ecosystem Management Pn”nciples and
Applications document prepared by the FS for the
Eaatside Fnrest Ecosystem Health Assessment, and the
Reinventing Environmental Management document
prepared by the National Performance Review (NPR) in
September 1993. These documents call for interagency
cmrdination and a resultant mllaborative approach to
managing the bealtb of whole ecosystems, such as the
upper Mississippi River Bsain.

Ecosystem management is in its infancy, and federal
agencies have just begun ecosystem planning and related
programs. Explicit fimdmg fnr ecosystem management
‘x~s minimal and plan development incomplete.
the sbsence of plans and funding, the DO], as the
recommended lead agency for environmental land
acquisitions and easements, should focus federal

In

LAND ON PROBLEM RIVER REACHES

acquisitions and easements on problem river reaches
with known habitat values and threatened and
endangered species.

Action 7.5: The DOI should focus land
acquisition efforts on n“verreaches and areas
with significant habitat values or resource
impacts.

The Administration should provide funding for and the
DO1 should develop and implement cncqxrative
ecosystem management plans with the states and other
agencies. The NBS currently operates a major GIS
system for the upper Mississippi RNer main stem and is
irr the prucess nf developing GIS capabdity for the
Missouri River main stem. The Congress should
appmpr’iate fimds to expand these facilities to survey the
natural resources of the entire upper Mississippi Rker
Baain. The NBS should work in collaboration with the
states, NGOS, and other agencies to identify critical
habitats, significantly impacted ecosystems, and
op~rtunhies for ecnsystem management. Participating
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states and agencies should evaluate site-specific,
collaborative management plans developed as pwt of
their own operations for use in ecosystem management.

The Accompanying Repon on the DOI by the NPR2
identified several factors that prevent the agency from
making long-term decisions that provide for wise
ecosystem planning and management. In response, the
NPR indicated that the DOI should be able to acquire
lands using a comprehensive approach and that it should
have a set amount of discretion funds so that the

Secretaries of the Interior and Agriculture can take
advantage of unforeseen opportunities or urgent
acquisition developments, The NPR Action for this
issue stated: “the Secretaries of the Interior and
Agriculture and the Director of OMB should modify the
process for determining land acquisition priorities and
modify current procedures, ” The Review Committee
endorses thk action as a key component in provid]ng
better focus for such acquisitions.

USING O&M FUNDS TO MANAGE ECOSYSTEMS

Construction of various federd navigation and flood
control projects have impacted federal trust resources in
many rivers of the upper Mississippi River Baain.]
Operation aud maintenance of some of these projects
continue to impact fish and wildlife resources and, in
some caaes, may accelerate those losses. In the 1970s

and 1980s, concerns related to these impacts on the
upper Mississippi R]ver resulted in fcmnatio” of
cooperative interagency management effons, such aa the
Great River Study,” Upper Mississippi River Maater
Plan,’ and Upper Mississippi River Environmental
Management Program. 6 These programs, which
address both development and natural resource needs,
have resolved many interagency conflicts and problems.

Across the upper Mississippi River Baain, though,
federal agencies need to develop and implement
ecosystem management plans. Especially on the
Missouri River, such plans would help ensure
protection of fragile ecosystems and address the needs
of plant and animal species that are of interjurisd]ctional
federaf interest. Presently a funding mechanism to
develop and implement ecosystem managemem plans
does not exist.

As a matter of practice, agencies responsible for
operating and maintaining major development projects
should procure fitnding for representation and
participation of other federal agencies in their major
study and implementation efforts. The USACE-FWS

Memorandum of Agreement for fund transfera related
to Fish and Wildlife Coordination Act compliance
makes such participation possible during the planning
process, but no authority exists to transfer funds for
suppon of post-constmction ecosystem planning.
Similarly no funding mechanisms exist for state or local
panicipation in either the planning or post-constmction
phases of federd water resources development.

Action 7.6: Require agencies to co-fund
ecosystem management using Operti”on and
Maintenance funds.

Ecosystem management planning would document
natural resource needs and identify actions that federal
agencies can take to offset development impacts and
enhance ecosystem sustainability. Funding for
development and implementation of ecosystem
management plans should be an annual standard
component of each federal agency’s
operationlmaintenancelconstmction budgets along with
annual fund]ng for development projects, wh]ch often
impact the ecosystem. Funds should provide for
panicipatinn of outside agencies and the states. Once
costs of minimizing environmental impacts become a
standard part of project costs, they can be reflected
more closely in federal benefit-cost ratios,
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EXPANDING FEDERAL, STATE, AND NGO COST-SHARING

Many levee and drainage dktricts contain remnant
natural features, such as oxbow lakes and sloughs, that
were hydraulically disconnected from tbe main stem
river either by naturaf processes or by levee
construction. Stmcttmd modifications to these levees
would allow periodic, controlled flows between the
river and former oxbows or cbmnels. By providing
these connections, off-channel habitat could be available
during spawning periods. Such areas could contribute
to the river fishery and increase seasonal wetland
values.

During the PL 84-99 review process, resource agencies
and landowners sought to use levee modifications to
reconnect some oxbows and sloughs to tbe river, but
they were unable to do so because Congress authorized
PL 84-99 only for emergency stmctural repair and not
for modification to serviceable projects. New
construction for other purposes was simply not possible.
On the other hand, the USACE environmental
enhancement authority provided by Section 1135 of the
1986 WRDA includes new construction as an option.
Additionally, Section 906 of tbe 1986 WRDA provides
general authority to undertake mitigation measures for
projects, whether completed, underway or unstarted,
including acquisition of any needed related lands.
Section 906 provides for mitigation cost-sharing
consistent with other project purposes. The review
Committee found that potential activities authorized by
Section 906 have not been pursued.

It was brought to tbe Review Committee’s attention that
current reporting and approval processes require multi-

level review of Section 1135 projects witiln USACE.
This may discourage pursuit of snudl scope projects. It
is anticipated that many small projects could be pursued
at lower administrative costs with abbreviated report
requirements and decentralized approval authority. In
discussions of tbe Section 1135 option with
several landowners and drainage dktrict representatives,
the USACE found that many did not accept it because
of the cost-share burden added under PL S4-99. The
USACE could not overcome the cost-sharing problem
because other federal agencies, such as the FWS, are
not able to participate as cost-shwe sponsors.

Action 7.7: Enact legiskulon allowing cost-
share pati”cipation and eligibility
requirements under Sections 906 and 1135
of the 1986 WRDA to include federal, state,
and non-governmental conti”butions as well
as work in-kind.

By ixpandlng the array of possible cost-shwe sponsors
and by providing fnr cost-sharing consistency in Section
906, more enhancement opportunities can be leveraged
by cooperating federal, state, and non-governmental
organizations. Permitting work in-kMd to qualib as
local sponsor cost-shate contributions wotdd expand the
availabilityy of Section 1135 for environmental
restoration activities.

MOVING MITIGATION AT THE SAME RATE AS DEVELOPMENT

Development projects often req$ke agreement to unmet mitigation over periods of years.
purchase mitigation lands before project construction
plans receive approval. Although authority exists for
mitigation measures and acquisition of mitigating lands Action 7.8: Allocate funds for mitig~”on
and although agency policy encourages concurrent lands in concert with and al the same pace as
mitigation, funding of mitigation land acquisition has
not proceeded on the same schedule as constmction

project construction.

funding. In some cases this lack of fundlttg has led to
The Administration through OMB must assure an
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equitable funding stream where mitigation is required as
part of authorized projects.
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Chapter 8

MINIMIZING THE VULNERABILITY OF
EXISTING DEVELOPMENT

Floods are an act of God; jlood damages result from acts of men.

House Document 465, 89th Congress, 2d Session
A Unified National Progrom for Managing Flood Losses, August 1966

Development will continue to occur in the nation’s
floodplains. Two fundamental strategies -- protection
or removal -- can minimize the vulnerability to floods
in these lowlands. Each strategy is appropriate in
different circumstances. The nation should discourage
new development in floodplains. For areas with
existing concentrated development, such as cities where
removaf is impracticable, combine stmctural and
nonstructural measures to protect existing development.

in the past stmctursl measures were the primary

apprOach to flood damage reduction. Throughout
history, welldesigned and well-sited stmctuml
measures have demonstrated their effectiveness in
protecting property and saving lives. The traditional
structural strategies to modify flooding have relied on
the following tools: dams and reservoirs; urban
stormwater management systems; d]kes, levees, and
floodwalls; channel alternations; and diversions,
spillways, and floodways.

Each of these measures carry environmental and social
impacts that may limit their future applicabilityy. While
they work well, they also create problems. Structural
approaches, particularly those taken prior to

ADOPTING A SYSTEMS APPROACH

Tbe first step in minimizing flood vulnerability is to
apprOach the problem from a systems perspective.
Determining the amay of potential solutions requires an
understadhg of the source of the vulnerabilityy and the

implementation of federal environmental protection
statutes, have caused or contributed to environmental
degradation. The 1993 flood demonstrated not ouly the
strengths of structural approaches but ASOtheir
weaknesses, particularly those of levees.

Another approach to minimizing vulnerability, not
widely used in the past, is the removaf of vulnerable
populations from the floodplain. Because of the
severity and duration of the 1993 flood, the general
public has taken a new interest in thk strategy.
Building on its experience with the NFIP, the FEMA
capitalized on this interest in removals. The
Administration responded by tasgeting federal recovery
that support buyouts and relocation of flood@in
populations. The fundamental value of buyouts over
stmctural approaches is that they completely eliminate
flood risk for affected individuals and, at the ssme
time, may have environmental and hydrologic benefits.
Relocation associated with buyouts can, however,
involve social, environmental, or hydrological impacts.
For federal relocations, compliance with the NEPA
would identify and help to avoid such impacts. Careful
planning by state and local agencies should afso identify
these issues.

current risk that floodlng poses. Is the risk one of
debris-laden flows from highly erodible canyons? 1s it
increased runoff? Is it changed river hydrology? Is it
flash floods or slowly rising waters? The best solution
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to a locafized flooding problem may be watershed
management rather than chamrelization. The flooding
river cannot be analyzed separately from its watenhed
and ecosystems. The initial focus ought not be
exclusively on structural flood darnage-rcrfuctiorr
projects. The situation caIls for a system-wide
approach that accounts for basin hydrology, hydraulics,
and ecosystem concerns. Such art approach will
identify the IMNK of the flooding problem and help in
the selection of the most appropriate combimtion of
flood damage reduction measures. A systems approach
allows planners to address flood vulnerability amd
identifj’ the best means for minimizing flood impacts,
when they do occur. The systems approach brings to
the forefront the ecosystem effects of flood damage-
reduction projects, and it aflows for avoiding,
minimizing, and compensating for adverse effects and
capitalizing on environmental opportunities.

The next step in changing the historic approach to flood
damage reduction is m equally consider structural and
nonstructural approaches. Objective consideration of
the various flood damage reduction options looks at
their short- and long-term engineering and their
environmental, social, and economic feasibilityy. Such a
consideration is vital to achieving a new pattern of flood
vtdnerabilit y reduction. The revisions proposed by the

IMPROVING STRUCTURAL MEASURES

fivees will continue to serve as a means of minimizing
flood vulnerability. Of the approximately 8,0tM miles
of levees in the upper Mississippi River Basin, roughly
half were constructed by the federal government or
meet federal standards and thus receive support from
the federti government in post-disaster situations.
Some new levees may be built to protect critical
infrastructure, but the remainder of these stmctura.1
flood damage reduction facilities with their numerous
strengths may also have room for improvement.

Constructing and Repairing Levees

Five different federal agencies are engaged in the repair

Review Committee for the Principles and Guidelines
would facilitate tlrk type of consideration. If structural
alternatives provide the only means to address a local
flooding problem, they need to be considered witbii the
context of the larger systems of the river and its
watershed. The direct and incremental impact of each
stmcture on river hydrology, hydraulics, and ecology
needs evaluation and balancing. By understanding the
system and designing and constructing in response to
that system, more efficient opportunities to reduce the
vulnerabdity of flood impacts can be found.

Existing and future flood damage reduction strategies
must consider the impact on upland and riparian areas
of the ecosystem. The design, operation, and repair of
flood damage reduction systems can lessen these
impacts and may, in some circumstances, enhance the
environment. Chapter 7 focused on flood damage
reduction measures that also protect and improve
wildlife habitat.

Recommendation 8.1: Fedeml agencies
should capitalize on opporiunib”es, within
existing authorities and resources, to enhance
the environment when reviewing operti”ons
or undertaking repairs or improvements to
exish”ngjlood danrage reducb”onprograms.

of federal and non-federal levees damaged by the 1993
flood. These agencies are involved in funding, design,
consnuction, or a combination of the three. The water
resources design and constmction agencies, the USACE
and SCS, have been joined in the levee repair and
construction business by the FEMA, EDA, and HUD,
through their public assistance and grant programs.
Normally only the USACE and SCS construct Ievccs as
pan of projects authorized by Congress, although in
recent years, SCS levee constmction has significantly
declined.

These agencies have not used the same engineering
standards or methods of economic analysis in canying
out their programs. Some of the differences rest with
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the pm-poses of the program and the vmying nature of
the levees. Nevertheless these differences cause
cenfusion among those dealing with the multiple
programs. The nation cannot afford to have this
duplication of effort in the federal system. l%e costs to
the nation of this multi-agency approach, meaaured in
dollars or social and environmental impacts, remain
large.

Action 8.1: Establish the USACE as the
principal federal levee construction agency.

‘fbis action is not a cafl for new levee construction, but
a recognition that when repairs or constmction have
been authorized, the USACE would be the principal
agency for the work on major rivers and tributaries.
The USACE, with its long history of levee building and
repair has the in-house expettise m serve as the federal
government’s principal representative pertaining to
major levee constmctimt and repair. The SCS has the
hktory and expertise for assistance pertaining to small
agricultural levees in small watersheds and assistance to
individual landowners. To coordinate their different
responsibilities and engineering and evaluation
guidelines, the USACE and the SCS should review and
modify, aa appropriate, the existing 1986 Memorandum
of Agreement (MOA). when complete this MOA
should be provided to all states and appropriate levee
districts. Other government agencies wishing to pursue
levee construction must arrange planning, design, and
construction through the USACE which will follow the
revised P&G procedures. For small agricultural
projects, the USACE would coordinate the action with
the SCS.

WMle multiple federal agencies currently participate in
levee censttuction and repair, this report recommends
in Action 8.1 that USACE be established as the
principal federal levee construction agency. If this
recommendation is implemented, cost-sharing
inconsistencies between different federal agencies
currently involved in levee construction would be
resolved. If the recommendation is not implemented,
cost-shuing inconsistencies exist that should be rectified
to eliminate shopping by non-federal sponsors for the
best fedemd deal. Regmdless of the decision made on
levees, inconsistencies between federal agencies for

similar types of activities afso exist for other federal
water resources projects. One example is under the
SCS PL 83-566 program, in which non-federal SPOILSON
provide the lands necessasy for project conatmction, but
100 percent of the cost for flood danrage reduction is
provided by the federaf government. Non- f&eraJ
sponsors of flood damage reduction projects constmcted
by the USACE are required to pay a minimum of 25
percent share of the total project cost and a maximum
of 50 percent. A minimum caab centributicm of 5
percent of the total project cost is required as a part of
this cost-share, In addition, the USACE requires a 50
percent cost-sb=ing for feasibility studies while the SCS
fea.eib]litystudies are at 100 percent federal cost. The
SCS multi-purpose projects involve non-federal cost-
sharing but SCS aflows crd]t for in-k]nd services in
meeting that requirement. The USACE aIlows credit
for in-kind services only for meeting a portion of study
cost-sharing requirements. The SCS multi-purpose
projects involve non-federal cost-sharing hut SCS aflows
credit for in-kind services in meeting that requirement.
The USACE aflows credit for in-kind services only for
meeting study cost-sharing requirements.

Another example is in relation to the levee rehabilitation
program, The SCS Emergency Watershed Protection
Program requires a non-federal cost-share of 25 percent
of the cost of the project which excludes inspections and
design. Under the USACE PL 84-99 program, there is
nn cost-sharing for federally built levees, however, the
non-federaf cost-share for qualified non-federally
constmcted levees is 20 percent of the cost of the
project to include inspections and design. The FEMA
and the EDA ASOare players in levee repair with non-
federal shares of 25 percent for the FEMA repairs
(ahhougb this waa modified to 10 percent for the 1993
flood) and 20 to 25 percent for the EDA repairs. Other
examples of inconsistencies also exist but are not
elaborated on in thk document.

Recommendation 8.2: The Administrti”on
should propose le~”sl~”on that establishes
consistent cost-sharing across agencies for
non-federal pati”cipafi”onin like activifi”es.

Affected federal agencies should coordinate with each
other to identify all differences in cost-shwing and in-
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kmd services and provide documentation of
inconsistencies to the Administration. For those flood
damage reduction activities where multiple federal
agencies will still be participating, consistent cOst-
sharing is recommended. in sddition, consistent

apprn~h~ shOuld be taken regard]ng non-federaJ credh
for m-kmd services in meeting the cost-sharing
requirement,

Performing Emergency Repairs

The federal review of levees impacted by the Midwest
Flocd of 1993 provided valuable lessons in applying the
USACE emergency flood-control repair program under
PL 84-99. Approximately 1,600 levees (1,400 of them
non-federal) were damaged to the point of requiring
some form of rehabilitation or repair. ] Less than 5CS3
of these levees are under the USACE program, and of
these, only 229 were federslly constructed, Many
levees which had been under the USACE program in
the past were not under it at the time of the flood for
various reasons, such as failure to operate snd maintain
the levee properly, individual decisions not to
participate, lack of a public sponsor, or inability to
meet required engineering criteria. In the past benetit-
cost analyses have not included consideration of
previous levee failures and the potential for future
failures.

Given the seriousnessof this situation and the fact that
less than 15 percentof the non-federal leveesthat were
dsmaged qualified for repair consideration under the
USACE program, the Administration and Congress
provided supplemental funding for levee repair. Even
with the waiver of the USACE requirements, the
Adminktration and Congress stipulated that levee
districts or sponsors would have to meet the following
requirements to receive federal fimding: agree to join
the USACE progrw and, within two yearn, provide
public sponsorship, ensure levee maintenance, and meet
engineering, environmental and other eligibility
requirements of the program.

This USACE program sbotdd continue in the future.
The Review Committee reviewed the eligibility
requirements of the progrsm and found them to be
reasonable. Even though the 1993 flood was not a

tYPlc~ flOti, this is no reason to deviate from tie
estabhshed and sound principles of the levee program.
Waivers of these requirements may send the wrong
message to levee sponsors. It is in the interest of the
nation to provide incentives to ensure the integrity of
public levees. Thk can best be accomplished by the
participation of levee sponsors in the USACE program.
It must be clear that the federal government provide
repair assistance in the future only to levees enrolled in
the program and that the risks associated with non-
participation are simply too great to take.

Action 8.2: The Administr&”on shouhi
reaffirm itssuppotifor the USACE criteria
under the PL 84-99 levee repair program and
senda clear message that future exceptions
will not be made.

In addition to the specific requirements of the USACE
program, the USACEshould ensure that Ievees are
properly located and aligned to reduce the probability of
repetitive losses and do not adversely impact river
hydraulics and other properties, Benefit-cost analyses
should be expanded to include consideration of
environmental and social benefits and costs in addhion
to the traditionally quantifiable benefits and costs.
Where levees have a history of failures and realignment
is not feasible, the benefit-cost analysis should consider
the greater risk of failure, adjusting operation and
maintenance cost estimates appropriately. Where the
site is unsuitable, no federd support should be
provided,

Design Considerations to Lessen Levee
Overtopping Impacts

During the 1993 flood, many levees were overtopped
and catastrophic damages occurred from scour and sand
deposition. There are various methods for lessening
these types of impacts such ?..suse of spillways, control
stmctures, and levee superiority (choosing where a
levee should overtop first).
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Recommendation 8.3: The USACE should
investigate procedures to minimize impacts
associated with levee overtoppings.

Differing methods to lessen levee overtopping impacts
should be investigated. A report should be prepared by
USACE that details preferred engineering tec~lques to
improve current levee structures, where appropriate.

Coordinating Economic Evaluation
Criteria

Both the SCS and USACE have requirements for
economic feaaib]lity with regard to potential levee
rqmira. Differenws exist in the detail of analysis,
period of analysis, and interest rate used for each of
these progmmts.

Recommendation 8.4: The USACE shouhi
coordinate with the SCS to decide on
approptie Crs”teriafor evaluating the
economics of levee repairs.

The Review Committee recommends that one agency,
the USACE, be the principal federd levee repair and
construction agency. Past differences in the evacuations
by the two agencies suggest that coordhtation of
methods could lead to an improved procrdure.

Floodfighting on Levees

Threatened communities and owners of agricultural
levees conducted heroic levee tloodfighting during the
Florid of 1993. They took action, however, without
knowlsdge or consideration of tbe effects that keeping
the water off their portion of the floodplain would have
on the river level in proximh y to that location. The act
of raising a levee during rising florid conditions haa the
effect of increasing the river level in the immediate area
and possibly upstream and downstream as well. The
magnitude of the increaae could be minor or significant,
depending on hydraulic factors pertinent to tbe affected
Ievce and river reach. If the water level raise is

significant, it could cause greater damage than
otherwise would have occurred to nearby kmda,
espccidly if levee raising results in the failure of a
neightmring levee.

Action 8.3: Federal and state officials
should restrict support of flaodfighting to
those levees that have been approved for
floodjlghting by the USACE.

The USACE would detemrine by advance plamdng,
with the benefit of river hydraulic modeling analysis,
those levees that can and those that cannot be
floodfought without significant adverse impacts on other
proprrries in the floodplain. Thk action wotdd not
prevent flnndfights which are consistent with state and
local floodplain management regulation under the
Natiomf Flcod Insurance Program (NFIP).

Floodlight Controls

In 1978, during federal conatntction of atr
agrictdtursl levee on the Missouri River
dowrratresrn of Bmrrawick, Missouri, the
USACE, FEMA, the City of Brtnrawick, mtd
the levee sporraoragreed to limit the height
of the levee being cotratructed to a 25 year
protection level srtd that the levee d]atrict
would not increase the levee height during a
flood event. Thk agreement wss to prevent
the levee from raising upstresrtr flood
elevatiorta more thsrt one foot, especially at
Bnrrrawick. During the 1993 flood, the
USACE provided technical sasistartce to the
Bmrtawick Dalton Drairtage District in ita
efforts to till in low spots in the levee --
locations where the levee elevations were
below the authorized project levels.
Therefore, in accordsrtce with the agreement,
the levee sponsor did not raise my sectiorta
of the levee above the design grade. In late
July, the levee overtopped.
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Urban Stormwater Management

The use of detention basins as a type of structural flood
damage reduction measure has greatly increased over
the last 20 years. Many local ordinances now require
“zero-increment” runoff for new development, which
means that on-site detention must be provided. State
and federal government involvement in mnoff
management is typically limited to managing smnnwater
runoff from roads and highways. The Floodplain
Management in the Unired Stares report indicates that
federal and state govenunents have increased attention
to this problem due to an awareness that a large
percentage of flood insurance claims come from areas
not identified m floodplains.

magnitude and frequency of downstream floodhg and
the constmction of flood damage reduction stmcttues.
Reduced grmmdwater supplies and degraded water
quality are frequent byproducts of this approach. New
efforts to handle mrmff from frequent storms (e.g., 2-
to 10-year events) include on-site detention or retention
though a variety of measures and management of total
runoff within a watershed to ensure that discharges
from watershed sub-units reach the main channel at
different times and, therefore, reduce peak flows in
downstream areas. Most on-site detention measures
typically provide little protection from large, infrequent
events such as those that caused the Midwest flood
because their capacity is exceeded.

Flooding can be increaaed significantly by the runoff Wlile the main objective of on-site detention is to
from land that has been stripped of vegetation or prevent excessive runoff from developed areas, a

covered with buildings, pavements, and other secondary benefit is that on-site detention measures can
impewiotts materials. Historical y the approach to such be designed to trap pollutants and, therefore, improve

runoff has been to confine and transport that water as water quality. Throughout the country there is

quickly as possible. As urbanization spread, this considerable interest in using natural wetlands or

apprOwh contributed significantly to imreased creating wetlands to help manage stonnwater runoff.

EXPANDING NONSTRUCTURAL MEASURES

Hazard mitigation includes those actions taken by
individuals and communities to reduce damages from
such hazards as earthquakes, mmados, and floods.
Examples of actions commonly taken after a flood are
buyouts, elevation or floodpmofing of damaged
buildings, stmctural flood protection, flood-warning
systems, and flood hazard awareness programs. There
are ways m reduce the vtdnerabilit y of floodplain
structures through design for all flood loads, selection
of flood-resistant materials, and use of flood-resistant
constmction practices.

The Administration established buyouts of flood-
damaged properties as the first priority for mitigation
funds available for the Midwest flood. As of April 25,
1994, the federal government had approved applications
from 61 communities for acquisition or relocation of
4,181 buildings. Other applications me pending, and as
many as 6,0fN buildings will be acquired m relocated.2

This initiative represents a turning point in flood
recovety policy, since it is the first time that buyouts
have been attempted on such a large scale.

Buyouts are an appropriate federal response for the
Midwest flood and for floods like it. Many of the
buyout neighborhoods have been damaged repetitively
by flooding. Subject to deep and long duration
flooding, they were isolated by floodwaters for
extended periods of time. In addhion a significant
percentage contain older, lower value housing, much of
it of poor quality and in need of rehabilitation. Under
the right circumstances, the buyouts will not only
reduce flood damages and protect people and property
but also achieve other objectives such as improving the
quality of affordable housing, increasing recreational
oPPoflunities and wildlife values, and general
betterment of the community.
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A TEAM EFFORT

The Home Life Restoration
Committee, a local citizen’s group in
Hannibal, Missouri, and the Missouri
Housing Development Office joined
forces to assist four families whose
homes had been severely damaged in the
flood of 1993 to move into new housing
outside the floodplain. Bridge loans of
up to $5,000, bearing interest of 1%,
were provided to each family through a
program of the Housing Development
Office. The Committee members, in
conjunction with another charitable
group, the Natural Resources Community
Action Coalition, solicited a total of
$50,000 in domtions from local business
and industry, This joint state/local effort
mabled four homes outside the
floodplain to be acquired and
rehabilitated. The state loans will be
forgiven if these families remain in their
new homes for five years.

Buyouts and Other Hazard Mitigation
Actions Following a Flood

Prior to the current buyout initiative, the primary
federal response m mitigating damages to flooded
structures was the substantial damage requirement
implemented by communities participating in the NFIP.
Buildings damaged so that the cost of repair is equaf to
or greater than 50 percent of the market vatue prior to
the flood must meet program requirements for new
construction, such as elevating above the 100-yez flood
elevation. Substantially damaged structures atso
become subject to actuariat rates under the NFIP.

While enforcing a substantial danrage requirement is
critical to achieving long-term objectives of reducing
flood damages, financial assistance will be required to
assist property owners who cannot afford to elevate m
relocate their buildings or obtain replacement housing.
The buyout initiative, in part, meets this need.

tndividuds and communities impacted by the Midwest
flood appear to be fz more receptive to buyouts than
after past floods. Often in the past, people regarded a
flood as a one-time event. Any interest in acquisition
or relocation waned with time as memories of the flood
faded. But with the Midwest flood, the duration of the
flooding and the multiple flood crests and floodlights
created stress for floodplain occupants and
communities. By the end of the summer, floodplain
occupants just wanted out.

Implementation of buyouts has not been without
problems. Federal agencies had to overcome significant
obstacles to make the initiative work. Tlds resulted in
confusion and uncertainty among states, conunutdties,
and individuals. Since no federal or state agency had
ever attempted buyouts on this state, agencies had to
invent policies and procedures and establish
relationships between programs. They had to create
mechanisms to coordinate prograrus and provide
technical assistance to small communities with limited
resources and expenise. They atso had to develop
expedited procedures for compliance with the NEPA,
historic preservation, md other federal mandates.

A common theme throughout the Review Conunittee’s
meetings with states, communities, organizations, and
interest groups has been the need for common policies
and procedures among federat agencies participating itr
buyouts and other mitigation activities. The current
initiative with multiple programs, applications, and
eligibility requirements is overwhelming to
communities, even with the improvements made to
date. A comllay need is for sufficient flexihiliry in
these programs to respond to a variety of fludng
conditions or other circumstances, includhrg responding
to other types of disasters.

Expedited decisions on buyouts would reduce the
uncenainty of pruperty owners and avoid needless
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PRINCIPAL SOURCES OF FUNDING FOR BUYOUTS

The following federal programs provide funding for buyouts following a disaster such as the
Midwest Flood of 1993:

Department of Housing and Urban Development Community Development Block
Grants (CDBG). The 1993 Supplemental Appropriation included $200 million for the CDBG
program to assist in acquisition and relocation and in meeting other housing needs. The 1994
Earthquake Supplemental included an additioml $250 million for a total of $450 million.

Federal Emergency Management Agency Section 404 Hazard Mitigation Granta.
The Hazard Mitigation and Relocation Assistance Act of 1993, signed into law on December 7,
1993, revised the formula for determining the amount of the Section 404 Hazard Mitigation
Grant in the Stafford Act and changed the cost share to 75/25. Under the revised formula the
FEMA estimates that $134.9 miIlion will be available through the Hazard Mitigation Grant
Program ftmds for the Midwest flood.

Economic Development Administration (EDA) Granta. The 1993 Supplemental
Appropriation included $200 million for EDA for grants to states and communities to preserve
or create jobs or upgrade infrastructure. The fends can be used to assist in the relocation of
businesses or for the infrastructure needed to support those businesses.

National Ffood Insurance Program Section 1362 Flood Damaged Property Purchase
Program. Several million dollars are available from the appropriation for tie NFIP Section
1362 program for acquisition of insured properties. These fends are paid from the Natioml
Flood Insurance Fund, using premium dollars.

Other Programs. Funds were available from other programs such as the FEMA Public
Assistance Program to assist in various aspects of buyouts and relocation. SBA loans are
available to help individual property owners not eligible for CDBG monies.

expenditures for repairs to houses that are subsequently consolidated to position the government for future
purchased. Tbk duplication cannot b entirely avoided.
k takes time to properly conduct a buyout, particularly
for relocation of buildings or neighborhoods. Situations
will continue to occur where makktg minimat repairs to
a structure will be more cost.effective than providing
rentat assistance through the FEMA Disaster Housing
Program.

WMle the Review Committee applauds the work of
federat and state agencies in adapting existing programs
to mske buyouts work, these gains need to be

buyouts ad other hazard mitigation initiatives. A
criticat issue is how to transfer the buyout experience
and other mitigation actions of the 1993 flood to other
fluods. The Midwest flood, a unique event coveting a
9-state area and impacting over a thousand
communities, required Iarge supplemental
appropriations. For more typicat floods without
supplemental appropriations, funding for mitigation
must come from the FEMA Section 404 Hazard
Mitigation Grant Program, the NFIP Section 1362
program, and other existing programs.
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Recommendation 8.5: Maintain flexibili~
in hazard miiigafi”onprograms to promote
cost-effective and appropriate mitig~”on
techniques.

Buyouts are the optimal solution for many
neighborhoods impacted by the Midwest flood.
Circumstances arise, however, where other mitigation
tectilques may be the most cost-effective method for
reducing flood damages with the least impacts on the
comnnmit y and the environment. In areas of shallnw,
shortdnratinn flooding, elevation nf structures on site
may be the preferred alternative. Where high
grotmdwater or sewer backups flood basements in or
nut of identified flnnd hazard areas, the optimal
mitigation actinn could be drainage improvements,
upgrading sewer systenrs, or installing backwater
vafves. Future mitigatitm initiatives must be flexible
enough to respond appropriately to these differences.

Action 8.4: Establish a task force to
develop common procedures for federal
buyouts and mitigation programs.

A federal interagency task force should coordhate pre-
and post-dkaster buyouts and other hazard mitigating
actions. This task force should include representatives
of agencies that could be involved in a buyout program
as well as agencies with responsibilities for consultation
and oversight on compliance with laws and executive
orders. The task fnrce should build on the Midwest
flood experience tn accomplish the following objectives:

. Develnp cmnmnn policies and procedures
amnng agencies fnr buyouts and provide fnr
increased flexibility in programs tn respond to
the unique circumstances of a disaster;
. Address compliance with the NEPA,
applicable executive orders, historic
preservation requirements, and other federal
mandates during multi-agency buyouts;
. Design delivery systems to expedite buynut
decisions to be responsive to disaster victims
and minimize duplication of assistance in

instances where properties we to be bought
out ;
● Identi@ statutnry and regrdato~ barriers tn
buyouts and other mitigation actions and
pmpnse changes where appropriate; and,
● Make recommendations nn how
supplemental appropriations would be
channeled through a single program such as
the FEMA Section 404 Hazard Mitigation
Grant Prngram rather than being provided
through multiple agencies and progrsms.

Coordination issues that arise during future disaaters
should be resnlved through the interagency Hazard
Mitigation Task Force.

Recommendation 8.6: Encourage
establishment of state-chaired task forces to
coordinate buyouts and other hazard
mitig~”on activities.

One of the success stories nf the Midwest florid is the
creation and operation of state task forces to coordimte
buyouts and other mitigating actions. These task forces
include participation by representatives nf state agencies
and of field offices of varinus federal agencies. In
snme cases communities have had to make only one

application to the task force, which then determined tie
funding sources and amounts available tn the
conrnrunity. These task forces have proved to be
important fomms for resolving differences between
agencies and for coordinating buynut programs. They
have provided the addhional benefit nf involving
agencies that previously had not conducted floodplain
management. Operating at the state level, they cntdd
effectively coordinate future buyout programs snd
package FEMA Section 404 funds with other avsilable

state and federal funds.

Action 8.5: Provide states the option of
receiving FEMA Section 404 Hazard
Mitigation Grants as a block grant.

A number of states have indicated an interest in
coordinating buyouts and other mitigation actions after
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disasters. They fed that they cuuId be more responsive
to communities and could expedhe decisions if they
received FEMA Section 404 Hazard Mitigation Grants
in the form of a block grant. Under the current
pmgrarn, states already are given considerable latitude
in establishing priorities and allocating Section 404
Hazard Mitigation Grant Program monies. A block
grant also may provide greater flexibility to use these
funds in conjunction with other federal, state, and local
funds. The Review Committee suggests that block
grants be an offered as an option for those states that
have adopted appruved floodplain management or
hazard udtigation plans. Block grants are consistent
with the Review Committee’s call for an expanded state
role in floodplain management and hazard mitigation.

The block grants should be subject to the current cost
share and to general federal requirements including the
establishment of overafl priorities for hazard mitigation
actions. Issues such as compliance with the NEPA, the
Endangered Species Act, Historical Preservation, EO
11988 and other Federal mandates require resolution.
For the CDBG program, the HUD is authorized to
delegate these responsibilities to states and communities,
but the FEMA is not.

Action 8.6: Provide funds in major
disasters where supplemental appropri~ons
are made for buyouts and hazard mitig~”on,
through FEMA’s Section 404 Hazard
Mitigating Gmnt Program.

The federal government is providing funds for buyouts
and other hazard mitigation activities for the Midwest
flood through several agencies and programs. For
major dkt.sters that require supplemental
appropriations, a better approach would be to make
supplemental appropriations to the Section 404 Hazard
Mitigation Grant Prugram. The FEMA should issue
mission assignments to other agencies with expertise in
community development and in providing technical
support to states and communities in developing buyout
programs. Providing funds to a single agency would
invoke a single set of policies and procedures.

Action 8.7: Establish a programmti”c
buyout and hazard mitigm”on program with
funding authorities independent of disaster
declarti”ons.

The current buyout program is funded primarily
through supplemental appropriations made only after
extraordhrmy floods and other dkasters. Most flood
events impact on much smaller geographic areas and
may or may not result in a Presidential dk+ster
declaration. Programs need to be in place to
accomplish buyouts and other appropriate mitigation for
such floods on an on-going basis.

Money currently available for mitigation activities
includes funds from existing programs -- such as the
FEMA Section 404 Hazard Mitigation Grant Program,
the NFIP Section 1362 program, SBA loam to

\ individuals, and any monies remaining available from
funds allocated to states and ctmmmnities through
CDBG and EDA. Recent changes to the Section 404
Hazard Mitigation Grant program to increase available
funding will help.

Mitigation insurance coverage through the NFIP and
cost-shared mitigation grants for states and cmnrmmities
for on-going hazard mitigation planning and actions aim
should be components of such a program. Such
fnnding measures are included in pending legislation.

In addition to this NFIP mitigation fund, the FEMA
should have authority to aflocate a percentage of its
annual Disaster Assistance Fund appropriation to states
for community hazard mitigation plans and actions.

Recommendation 8.7: Encourage use of
CDBG, EDA, and otteer funding to acquire
and relocate or take other mitigti”on actions
where consistent with program objecdves.

The Midwest Flood of 1993 demonstrates a
commonality of objectives between mitigation actions to
protect neighborhoods and businesses from fluoding and
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ON-GOING ACQUISITION AND RELOCATION PROGRAMS

A number of communities in the nine states affected by the Midwest flood have
undertaken systematic programs to acquire or relocate buildings in their floodplains. Two
examples are Beatrice, Nebraska and Austin, Minnesota.

Beatrice. Nebraska. Over a multi-year period, the City of Beatrice, Nebraska, obtained
annual Community Development Block Grants (CDBG) totaling about $3 million to purchase
owner occupied floodplain properties from willing sellers. The city usually purchased these
properties when they became vacant which mintilzed acquisition costs. Between 85 and 90
properties were acquired. More recently the city has acquired an additional 20 to 25 properties
using their own fimds. The lands acquired have been converted to parks.

Austin. Minnesota. After a 1978 flood, the city of Austin, Mimesota, consulted with
the USACE over construction of a flood damage reduction project but decided that the best
alternative was to clear out the floodplain. At that time the city obtained $1.4 million in
CDBG money and acquired 44 homes, 16 of which were relocated. In 1983 the city initiated
an NFIP Section 1362 project to acquire flood-damaged buildings covered by flood insurance.
The city made offers on 11 homes and eventually acquired 6 of them. Others dropped out
because they had spent their insurance/disaster assistance and could not afford to move. The
city is currently putting together an application for another relocation project for another 40-50
homes that were damaged by the 1993 flood.

the missions of federal housing snd development Reducing Risks to Insured Buildlngs
programs intended to provide safe and sanitary
affordable housing and to create and preserve jobs. For Substantially or Repetitively Damaged

example, many of the neighborhoods most severely
impacted by the Midwest flood are low-income
neighborhoods with substandard housing. Often these
neighborhoods further deteriorate as a result of floods
or the threat of floods. Similarly, efforts to createor
preservejobs are made more difficult in communities
where business expansion is prevented or results in the
relocation of these businesses to other communities or
regions. Agencies administering these progrmns should
continue to be active participants in floodplain
management and m seek out opporrunit ies for reducing
flood [OSSW

NFIP minimum criteria require that substantially
improved buildings, including those substantially
damaged, meet most requirements for new constntction
includhg the requirement that residential structures be
elevated to or above the elevation of the 100-year flood.
The substantial damage requirement is an integrat part
of the NFIP strategy to reduce future damages to
existing floodprone development. The substantial
danmge requirement has been difticult to enforce
because property owners often do not have the funds
necessruy to meet it or to obtain replacement housing.
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PENDING LEGISLATION ON FLOOD INSURANCE

Legislative initiatives are pending in the Congress that would provide for increased
financial assistance for mitigating flood damages. The Natioml Flood Insurance Reform Act
(S 1405) has passed the Senate as Title VI of S 3474, the Community Development, Credit
Enhancement, and Regulatory Improvement Act of 1994. The bill provides for mitigation
insurance that would pay for the additional costs of elevating, floodproofing, demolishing or
relocating substantially damaged or repetitively damaged buildings (two damages in 5 years
averaging 25 percent of the value of the property) as a standard benefit to the policy holder. A
mitigation program funded by $20 million from the National Flood Insurance Fund would be
established at a 75/25 match for state and community mitigation projects to reduce darnages to
other insured buildings. A portion of these funds would be available for state and community
mitigation planning.

The House of Representatives has passed HR 3191, also called the National Flood
Insurance Reform Act of 1994, which provides for a study of mitigation insurance and
establishes a mitigation fund of more than $30 million per year for state and commuNty
mitigation projects and planning. HR 3191 would provide grants from the Mitigation Fund,
through an application process, to be available to individuals for floodproofing, demolishing or
relocating substantially damaged or repetitively damaged buildings. These projects and
activities would be funded through a surcharge on flood insurance policies. Neither bill
addresses mitigation for uninsured buildings.

For the Midwest flood attd for several other recent management as it resulted in fewer buildings being
catastrophic dktaters. the FEMA has atlowed elevated. demolished. or relocated. Persuasive
conrmttnities to use replacement cost instead of market
vatue for calculating substantial damage except where
state regulations are more restrictive. The use of
replacement cost usuatly means that far fewer stmctures
will be substatrtistly damaged. This chattge has been a
source of controversy in the Midwest. Because the
agency did not communicate the chatrge to cottttnunities
early enough, some communities, after mti]ttg
determinations based on market vatue, had to
recalculate based on replacement cost to placate affected
property owners. Because fewer buildings are
considered substantial y damaged using replacement
cost, some states and communities believed that the
change was inconsistent with sound floodplain

arguments can be made for using either market vaftte or
replacement cost to define substantial damage. The
FEMA needs m decide on a definition and he
cottsistent.

A related issue is that of repetitively damaged
structures, i.e., those darnaged on two or more
occasions since 1978. These buildings current] y
account for 35.9 percent of all NFIP losses and 44.2
percent of atl payments.’ Unless these buildings are
substantially damaged by one flood, no regulatory
requirements apply and flood insurance continues to be
available at highly subsidized rates. Significant
numbers of these repetitive loss buildings, includittg
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buildings that have had aa many as eight losses, can be
found in area in Missouri and Illinois,

St. Charles County, Missouri, alone has 1,055 of these
repetitively damaged buildings wtilch have sustained a
total of 3,625 losses.$ Other communities in the
surmnndmg counties of Missouri and Illinois also have
large numbers of these buildings in areas with chronic
flondng problems. Because repetitive loss buildings
were substantially dsmaged by the Midwcat flood,
rigorous implementation of the requirement should
reduce the numbers of these buildings.

Action 8.8: The FEMA should continue to
enforce substantial damage requirements, but
decide on a definition of substantial ekunage
and stick to that definition.

The NFIP substantial damage requirement is crucial to
reducing flood damages to structures built prior to the
adoption of floodplain management regulations in
participating communities. The FEMA should decide
on a definition of substantial damage/substantial
improvement and consistently apply that definition in
disaster and non-disaster situation. This will eliminate
confusion and improve the overall level of compliance
with NFIP regulations.

Action 8.9: The Administr&”on should
suppori insurauce coverage for mitigti”on
actions necessa~ to comply with local
floodplain management regulations.

Critical to Continued enforcement of the substantial
damage requirement is providing NFIP flood insurance
coverage for the costs of elevating, ffoodprooting, or
relocating substantially damaged buildings. Currently
florid insurance pays only for the repair of physical
damage to the build]ng. Mitigation insurance would
provide coverage that pays the costs of bringing insured
buildlngs that are substantially damaged by floods into
compliance with community floodplain management
regnlationa either by elevating, floodprnding,
demolishmg, or relocating the building. The coverage
would be funded by florid insurance premiums and be

part of the clahna adjustment process. Mitigation
insurance haa a number of advantages:

. It suppons consistent enforcement of tbe
substantial damage regnlatoty requirements;
. It more fully indemnifies policyholders
from florid-related losses;
● It is funded by flnnd insurance premium
and not by apprnpriatcd funds;
● It would reduce over time the subsidy for
these pre-FIRM buildings; and,
. The flnod insurance claims adjustment
procedure is an efficient way to deliver
assistance.

The National Flood Inaurmce Reform Act of 1993 (S
1405 which has paased the Semte) authorizes the NFIP
to provide mitigation insurance. .%nilar legislation that
haa paascd the House of Representatives (HR 3191)
provides for a study of mitigation insurance.

Action 8.10: Develop a program to reduce
losses to repetitively &unaged insured
propenSes through insuronce surcharges,
increased deduch”bles, mitig~”on insurance,
and/or mitigti”on actions.

Repetitive loss buildings account for a dk.proportionate
percentage of NFIP losses and represent a significant
liability for the program. The FEMA should develop a
comprehensive strategy to address these losses,
including flood insurance premium surcharges and
increaaed deductibles. Such a strategy should reflect
more accurately the incrcascd risk to these buildings
and provide an incentive for protecting the buildings
from floodlng. Mitigation insurance should cover the
cost of mitigation for the most vulnerable structures.
Buyouts and other mitigation initiatives should place a
bigb priority on these buildings. When such structures
are substantially damaged, the FEMA should enfnrcc
thk requirement rigorously.

The flood insurance program should include cost-aharcd
fundhg for on-going pro-active planning and mitigation
independent of dkastera. This element should include
provision for a mitigation fund financed out of NFIP
premiums (such aa that provided for in S. 1405 and
H.R. 3191 both entitled the National Flood fnsnrance
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Table 8.1 NF3P-insured Buildings with Repetitive Los.ws,Midw@ States, 1978-1993.

State Buildings with Repetitive Losses Number of Losses for Such Buildhgs

Missouri 3,268 10,038

Illinois I 1.351 I 3.774 I

Iowa I 287 I 565 I

Nebraska 247 608
I 1

Minnesota 201 627

Kansas 175 441

North Dakota 142 713

Wkconsin 66 177

South Dakota 16 35

TOTAL 5.723 16.978

Source: FederalEmergencyManagem.nrAgency,Federal I.surancc Administration, computer printcm, Wasbin@m, DC, February 7, 1994

Reform Act of 1994) for state and community buildings. Any assistance to uninsured buildings should
mitigation projects and planning. Since the source of be incidental and necessary to the success of the
these funds is NFIP premiums, projects financed by the project.
mitigation fund should mitigate damages to insured

ENDNOTES

1. Some estimatethe total at approximately 2,200 levees which would mea. approximately2,000 non-federal levees.

2. FederatEmergency Management Agency, ‘“AcquisitionlRelocationProgram. ProjectApproval Summary.- (Washington, DC FEMA.
April 25, 1994).

3. Federal Emergency Management Agency, Federal InsuranceAdministration.Washington. D.C., computer print-outs, July 21.1993
and unknown date.

4. Federal Emergency Managemem Agency, FederalInsuranceAdministration,Washington. DC, computer print-out, February 7,
1994.
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Chapter 9

MITIGATING FLOOD IMPACTS THROUGH
RECOVERY AND INSURANCE

Keep in mind, we can ‘t hold harmless eve~bo@y from evefy loss... there are programs to help
businesses, farms, communities, and individuals who are out of work and who have no means of

support.

President Clinton
Interview with Larry King, July 20,1993

Despite efforts on the part of the government and
affected individuals to reduce vulnerability, flood
disasters will continue to occur. The eventuality of
floodlng carries with it the necessity to have a coherent
and coordinated disaster response and recovery strategy
and effective insurance programs. The National Flood
Insurance Program indemnifies individual property
owners for their losses without requiring costly disaster
assistance expenditures. The Federal Crop Insurance
Corporation provides partial coverage for crop losses
caused by natursl perils. The chsllenge to the federsl
government is to develop a cooperative framework
under which federal, state, snd local entities can

marshal their forces to address emergency rcapome and
recove~ issues. At the federal level, the Review
Committee is caHing for a streamlining of disaster-
related activities to avoid duplication of effort or
working at cross purposes. In addhion, the Review
Committee seeks to encourage those who voluntarily
choose to live in a floodplain to purchase NFIP
coverage so that they can bear, to the degree possible,
the costs associated with the risks. Ultimately, flood
insurance will reduce disaster payments by internalizing
the coats of living in the floodplain and by creating att
incentive to move out of harm’s way.

REORGANIZING DISASTER RECOVERY

The key to mitigating damages during recovery,
especially after a dkaster such as the Flood of 1993, is
in organtilng the recovery effort to establish leadership
at the federsl level and to involve fully all appropriate
federal, state, and local government agencies.

Integrating Flood Response and Recovery
under a Single Federal Agency

Congress established the FEMA in 1979 to consolidate
emergency management programs that previously were
scattered smong multiple agencies. Over the last

several years, the federal government has assigned other
agencies the leadership responsibility for the recovery
portion of disaster response following lsrger disasters in
an attempt to provide a more responsive system. 1
These agencies, however, do not have the collective
experience in disaater recovety offered by the FEMA,
nor do they have an expansive knowledge of federal
floodplain management goals or existing rexovery and
hazard mitigation programs including multiple hazards.
The nation needs a single agency to coordinate federal
flood rcaponse and recove~ because the two are
integrally linked, A single agency also can develop snd
maintain a core knowledge of the full suite of federal
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programs available to help recovery. By decoupling
floud respuuse from flcmd recuvery, the nation is losing
oppommitiesfor hazard mitigation and fluudplain
management. Respmrseactivitica that occur without
regard to potentiaJ recovery alternatives may foreclose
opportunities to lessen future damages. This may leave
people and property at risk and potentially increase
future disaster support. The fderal government must
strike a balance between being responsive and adding to
the inherent confusion resulting from any disaster.

Recommendation 9.1: Integrate federal
flood response and recovery under the
FEMA.

The Review Committee suggests that the FEMA be the
federal agency cuordmting response mrd recuvery to
help achieve flnudplain management gods.
Development of a federal response and recovery plan
would incorporate national floodplain management goals
aud reflect state floodplain management responsibilities
by identifying federal and state agency roles and
responsibilities and establishing consistent rules and
priorities, thus streamlining both response aud recovery
by the federal government.

Linking Response and Recovery with
Floodplain Management

In 1980 the OffIce of Management and Budget
established a FEMA-led Interagency Hazmd Mitigation
Task Force through a memorandum of agreement
(MOA) to coordinate fcdeml pust-dka.ster recovery and
tn identify means to mitigate hazards. z Thkteen federaf
agencies agreed to participate in the task force and on
interagency hazard mitigation teams activatedfor each
fkwd dkaster.3 The USACE, SCS, and NWS have
participated regularly on these teams as have state
agencies. The FEMA encouraged states to lead these
teams and, in the process, to build expertise
trmrsferable to dka.stem not needing federal disaater
assistance. Participation by other federal agenciea has
been limited (see Table 9.1) by lack of staff and travel
funds, a perception that the teams arc tangential to an
agency’s mission, and the lack of h]gh level support.

Most federd agencies participated on hazard mitigation
teams for the Midwest tlooding. Although activation of
a 13-agency team is not necessary for each
Presidentially declared disaater, regional coordirmtion is
desirable to review and determine each agency’s
involvement in such disasters.

While the Fcdemd Interagency Flnodplaiu Mmmgement
Taak Force and the Interagency Hazard Mitigation Taak
Force provide for interagency exchange of infornmtirm,
neither has successfully created the interagency dynamic
and commodity of pur’pn?-eneeded for flnedpltin
management activities.4 Separation of the two Mk
forces perpetuates a distinction between hazard
mitigation and floodplain management when, in fact,
the former is a key compunent of the Ianer. Neither
has provided a liuk between emergency respun.se and
recovery, hazard mitigation including multiple hazards,
and floodplain management at large. WMle buth
provide some information transfer, they do not
coordinate federal fmrding to focus on priority
prnblems, nor do they provide research oversight,
planning advice, or issue resolution.

Between emergencies, federal agencies need to improve
their cuordmation. fn Ore aftermath of an emergency,
the priority issues of that emergency soon fade into an
agency’s daily activities with little resolution. In 1986,
the USACE and the SCS signed a Memorandum of
Agreement to establish engineering standards for levees
and levee repair responsibilities. But when the 1993
ftnod occurred, the two agencies bad not yet set levee
standards and did not fully delineate their separate
responsibilities until months into the floud recovery,
creating Zdkiorral cunfu.iOn.5

Recommendation 9.2: Enhance the
linkage among response, recovery, and
floodplain management.

Coordinating the interagency Hazard Mitigation Taak
Force, the interagency Floodplain Mrmagement Task
Force, and other groups involved with emergency
respunse will help link dkaater response into a seamfess
set of timctiona. In the intervals between dkwters, the
increased suppurt and interest by all federzd agencies
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Table 9.1 Interagency Hamrd Mitigation Teams, 1992-1993.

Teams and Member Agencies National Disaaters 1993 Midwest Fluud
June 1992-JuIv 1993

interagency Teams 14 6

Member Agencies by Service on Teama

Federal Emergency Management Agency
U.S. Army COTS of Engineers (DOD)
.%il COnSeI’VatiOnService (USDA)
National Weather Service (DOC)
U.S. Geological Survey (DOI)
Housing and Urban Development
SmaJl Business Administration
Environmental Protection Agency
Department of Energy
Forest Service (USDA)
Economic Development Commission (DOC)
Department of Transportation
Public Health Service (HHS)
Bureau of Reclamation (DOJ)
U.S. Fkh and Wildlife Service (DOI)
Bureau of Indian Affairs (DOI)
National Ocean Service (DOC)
National Park Service (DOI)

14
12
11
10
5
5
4
3
2
2
1
1
1
1
1
1
1
0

6
6
6
6
2
5
2
3
0
1
2
3
1
NA”
3
1
NA
1

WIi=N ot Appbcable
Source: FEMA, Interagency Hazard Mitigation Team reports for disaaters between June 1992 and the 1993 Midwest
fkwd, (Washington, DC: FEMA, 1992-1994).

would facilitate dl facets of floodplain management,
includlng disaster planning, recuvery, and hazard
mitigation.

Action 9.1: Hold an intemgency strategic
planning meeting for those Presidendally
declared disasters that require a multi-agency
recovery effort.

Coincident with deliberations regarding each proposaf
for a Presidential disaster declaration, the FEMA should

hold an interagency strategic planning meeting to
review and determine the necessary or desired
involvement of each agency. At such a meeting, the
FEMA could brief each agency on the situation and
figure out its involvement. More efficient interagency
coordimtion, early mdistment of agencies, aud clear
diection regarding agency involvement should result.

Recommendation 9.3: Continue to seek
federal-state co-leadership of an intemgency
hazard mitigti”on team.
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State co-leadership of hazard mitigation teams formed
in response to a PresidentiaRy declared disaster
recognizes the responsibility of the states for floodplain
management. ftt addition the experience gained by state

REBUILDING MORE EFFICIENTLY

As part of flood response and recovery, the federal
government should offer individuals and communities
that chnnse to relocate or rebuild opportunities to
integrate energy efficient technologies, such as solar
devices and more efficient lighting, into the design and
construction of new structures. For example, the town
of Valmeyer, Illinois, received assistance from the
Depanment of Energy to integrate more energy efficient
standards into building designs. Relocations, in
particuk, offer a unique opportunity to start from
scratch in planning and constmcting to assure that
sustainable development becomes an integral part of the
entire community. Each conrmunit y would choose the

participants increases opportunities for hazard mitigation
in state or locallydeclareddkasters and should decrease
federal expendituresfor hazasd mitigation in the future.

characteristics it values such as an agricultural baae, the
historic or mral nature of the town, affordable housing,
energy andlor water efficiency,diversity of species, or
natural resources. Communities would incorporate
these into planning and construction. Individuals slso
would use energy efficient technologies to conserve
limited natural resources with resultant cost savings.
Rebuilding also offers an opportunity for reducing
pntential damages from hazards other than floods and
for increasing awareness of these hazards. As part of
response and recoveV, a team of federal experts wotdd
work through state agencies to provide communities and
individuals technical aasistamx and information on the
use of more innovative technologies.

MITIGATING LOSSES THROUGH FLOOD INSURANCE

The National Flood Insurance Program was created by
Congress in 1968 in respnnse to mounting flood losses
and escalating costs to the general taxpayer for disaster
relief in the belief that flood insurance is preferable to
disaster assistance. To encourage participation in the
NFIP by communities and purchase of flood insurance
by indh’iduals, the federal government subsidizes the
premiums for buildings constmcted prior to the issuance
of a FEMA Flood Insurance Rate Map (FIRM). This
subsidy dso recognizes that many floodplain buildlngs
were built or purchased without knowledge of the flood
risk. New construction (post-FIRM) is charged an
actuarial premium that reflects the property’s risk of
flnoding. Currently 59 percent of NFIP policyholders
pay a full actuarial rate and 41 percent are subsidized.’

If the NFIP is to be successful in indemnifying property

owners from flood losses and reducing federal
expenditures for disaster assistance, a high percentage
of property owners must purchase and maintain flood
insurance coverage. The program depends on the
mandatory flood insurance purchase requirement
contained in the Flood Disaster Protection Act of 1973
and voluntary purchase by other property owners at
risk. The 1973 Act requires the purchase of florid
insurance by property owners who receive federal
grants or loam or loans from a federally supervised,
regulated, or insured len&r far the acquisition,
constmction, or improvement of stmctures located in
identified special flood hazard areas (the 100-year
floodplain). In the 9-state region affected by the 1993
flood, only ahout 20 percent of structures in the
floodplain carried flood insurance, a rate well below
optimal levels.
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I
FLOOD INSURANCE VS. DISASTER PAYMENTS

The federal government should encourage the purchase of flood insurance because it
internalizes the risk of locating investments in the floodplain, and it more adequately
indemnifies property owners from flood losses. The Midwest flood confkns the Congressiorrsd
findings in the Flood Disaster Protection Act of 1973, which states:

. the Nation cannot afiord the tragic losses of l$e caused annually by jlood occurrences, nor
the increasing losses of property suffered by jlood victims, most of whom are still inadequately
compensated despite the provisions of costly disaster relief beneJits; and it is in the public
interest for persons already living in floodprone areas to have both an opportunity to purchase
flood insurance and access to more adequate limits of coverage, so that they will be
indemruj$edfor their losses in the event of future jlood disasters.

NFIP Market Penetration

The NFIP has not achievedthe public participation
needed to reach its objectives. Thk situation is
evidencedby the assistanceprovided to individualsxnd
businesses during the Midwest flood. Although
policyholders tiled 16,167 flood insurance claims,’ the
FEMA approved 89,734 applications for the Disaster
Housing Program and 38,423 applications for Individual
and Family Grants. The SBA approved 20,285 Ioxns
for individuals and businesses.’ Many of these
applications or loan approvals were for persons outside
of identified flood hazard areas or from renters who do
not normally purchase flood insurance. Others,
includlng trranyof those who obtainedSBA loans,
should have had flood insurance either because it wss
required or because they were at risk. Some of those
who obtained SBA tosns may have had flood insurance,
but their coverage may not have been sufficient to cover
their losses.

Estimates of those covered by flood insurance
mtionwide range from 20 to 30 percent of the insurable
buildlngs in identified flood hazard axeas. Initial
estimates in the Midwest flood area ranged from below

10 percent up to 20 pereent. None of the estimates are
authoritative, since no nationwide inventory of
floodprone structures exists. The Review Cosmnitte&
obtained reliable structure counts for a number of
Midwest communities. Sources of these data included
inventories conducted by state and federal agencies,
data from community geographic information systems,
data submitted by communities participating in the
NFIP Community Rating System, and counts obtained
by Review Committee members on visits to Midwest
communities. Market penetration in these communities
ranges from less than 5 percent to more than 50
percent. Based on tfrk information, the Review
Committee betieves that market penetration in small
rural communities is probably less than 10 percent. For
most nredkm to large communities, market penetration
appears to be in the 20 to 30 percent range. For a few
large communities with middle-income floodplain
populations snd a high degree of flood hazard
awareness among community officials, lenders, and
property owners, market penetration can exceed 30
percent and, in one instance, 50 percent.
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FLOOD INSURANCE COVERAGE IN THE MIDWEST

Although the nation lacks the stmcture inventories necessary for a reliable estimate of
NFIP market penetration, the Review Committee obtained inventories for individual
communities and groups of communities in the Midwest. These data indicate that market
penetration is highfy variable, depending on the size of the community, the hktory of flooding,
the economic status of floodplain occupants, and the awareness of flood hazards among
community officials, lenders, and individual property owners.

State or Community Buildings Policies Market
Zone A Zone A Penetration

Zone A

Austin, Minnesota 316 174 55.1%

Lincoln, Nebraska (l-4 family) 2,076 475 22.8%

17 Midwest NFIP CRS 14,876 4,467 30.0%
Communities

North Dakota (14 family) 13,907 3,933 28.3%

23 Minnesota Communities 1,095 157 14.3%

Source: Building counts provided by states, communities, the USACE, and the FEMA;
NFIP policy data are from the NFIP Community Information System.

Increasing Flood Insurance Purchase

Lendercompliance to the requirement for mandatory
flood insurance has been receiving a considerable
amount of attention during hearings on pending
legislation. The concern is that lenders do not require
purchase of flood insurance at closing, nor do they
ensure that property owners maintain flood insurance
coverage for the life of a loan. Despite differences of
opinion over how well lenders comply with the
mandatory purchsae requirement, most people agree on

However, the current dependence on the mandatory
purchase requirement to drive high levels of market
penetration may be umestistic, Accordhg to the 1989
American Housing Survey, 42.4 percent of owner-
occupied housing in the nation is owned free and clear
of mortgages.9 An additional percentage of those that
sre mortgaged were financed by sellers, other
individuals, lenders not covered by the mandatory
purchase requirement, or they were financed prior to

the need fo~ improvement snd for increased implementation of the requirement. For the nation as a
compliance to increase NFIP msrket penetration. whole, it appeam that over hatf of owner-occupied
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properties are not subject tothe mandatory purchaae
requirement.

Reaaom other than lender noncompliance contribute to
low levels of NFIP market penetration in the Midwest
flood area. The most striking characteristic about the
floodplain sections of communities visited by the
Review Committee is that they appear to be
predominantly low-income areas, whose populations
have higher than usual percentages of renters, elderly,
public assistance recipients, and propeny owners
without mortgages. Housing ownership and sales in
small mral comrnnnities d]ffer from those in urban or
suburban communities. Sales in small mral
communities occur less frequently, often as cash sales
or as sales financed through land contracts, loans from
lenders who are not federalIy insured or regulated, or
loans from fmnily members, These small communities
are precisely the areas where the mandatory purchase
requirement would be applied least often and where
voluntary purchaae of flood insurance is least likely.

In the view of the Review Committee, other
explanations for low market penetration in the upper
Midwest include the false sense of security due to
levees, particularly agricultural levees along the main
stems of the Mississippi and Missouri rivers, the
reluctance of insurance agents to market flund insurance
in communities with few potential buyers, and a low
level of awareness of the risk to tbnse on the fringes of
the flondplsin.

Recommendation 9.4: States shouki
acti-vely encoumge Jlood insurance purchase
by their ciiizens.

States mrrat play an active role in improving market
penetration for flnorf insurance by working with
conmmnities and lenders and by assisting in education
efforts. Fiscal aasistancc to states for floodplain
Wgement under a Ffnodplain Management Act
should take into account a state’s willingness to
undertake thk effort.

Action 9.2; Increase NFIP market
pene~”on through improved lender
compliance with the mandaiory purchase
requirement.

The Review Committee supports current attempts in
pending legislation (S 1405 and HR 3191 both entitled,
The National Flood Insurance Reform Act of 1994) to
improve the level of lender compliance. TMs should
include establishment of penalties for lenders who do
not require the purchaae or maintenance of ffnml
insurance coverage.

Action 9.3: Provide for the escrow of
jlood insurance premiums or payment
pths to help make jiood insurance
affordable.

The escrow of flood irrwmmce premium in those
instances where the lender escrows property taxes and
hazard insurance would ensure that coverage is
maintained over the life of a mortgage. Additionally,
those who may not be able to afford a one-time annuaf
payment of a flood insurance premium wordd k more
likeIy to purchaae and maintain flood insurance
cnverage, if it were possible to spread the cost of the
premium through the escrow of flood insurance
premirmra. The NFIP should provide payment plans for
those who do not have mottgages and voluntarily
purchaae flood insurance.

Action 9.4: Develop improved
marketing techniques.

Although improved lender compliance is critical to
achieving increased market penetration, it will not by
itself drive insurance purchaae to the levels necessary to
ach]eve program objectives. The program requires
additional meaaures to increaae volunkwy purchaae of
florid insurance by those property owners not subject to
the mandatory purchaae requirement.
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Counteracting Negative Incentives for
Insurance Purchase

A perception persists that disaster assistance
compensates homeowners as fully as flood insurance
coverage. This may or may notbe true depending on
the value of the property affected and the income of the
owner. A panicular concern expressed by communities
and others after the Midwest flood is that disaster
victims, paniculady those with lower incomes, who
obtain disaster assistance from the Individual arrd
Family Grant Program, the Disaster Housing Prograrrr,
the Red Cross, and other programs may end up as well
off as those who purchase flood insurance and receive
payment for claims. Generous disaater assistance
creates negative incentives for the purchase of flood
insurance. The govenrment and the insurance industty
must ensure that the public is fully aware of the
advarttages of flood insurance and the limitations of
dkaster assistance. They must work to ensure that
disaster benefit payments do not approach or exceed
flood insurance benefits. Floodplain occupants must be
aware that dkaster assistance is only available during a
Presidentially declared disaster while flood insurance
claims are paid any time a general condition of flooding
occurs

Action 9.5: Reduce the amount of
post-disaster support to those who could have
bought flood insurmce but did not, to that
level needed to provide for immediate heallh,
safety, and welfare; provide a safety net for
low-income jlood victims.

The FEMA should seek authority to limit the amount of
dkaster assistance to individuals in the 100-yem
floodplain who have not purchased flood insurance and
investigate approaches, that wuld be used to provide a
safety net for those not able to afford flood insurance
premiums.

Insuring Those Behind Levees

The Midwest flood brought to the forefront issues
regarding the residual risk behind levees, the
catastrophic damages that can occur, and the false sense
of security that develops arrrong floodplain occupants.
Most of the levees that were overtopped or failed were
agricultural levees not crdlted as providing l13C-yea
flood protection, but some credited 100-year levees
were overtopped or failed, such as a local levee at
Chesterfield, Missouri, and a federal levee at Elwood,
Kansas. The mandatory NFIP purchase requirement
and floodplain management regulations do not apply
behind credited 100-year levees. New structures were
not protected from flood damage, and many buildings
were not insured. Flooding threatened other credited
levees that protect urban areas, and they too could have
overtopped or failed had floodwaters been K]gher.

Currently if a levee meets minimum criteria established
by the FEMA, that levee is credited as providing tlnod
protection, and the application of floodplain
management requirements and the purchase of flrmd
insurance are not mandatory. The FEMA criteria
require that the levee be at or above the elevation of the
100-year flood plus three feet of freeboasd and meet
cettain structural requirements. Levees built by the
USACE or other federal agencies are certified by the
sponsoring agency.

The Review Committee is concerned that the minimum
level of protection recognized by NFIP levee criteria
and tbe level of protection that could result from current
USACE procedures for selecting the design level for a
federally constructed levee are not sufficient, given the
residual risk to new and existing buildings bebind
levees. The residual risk to a building constructed
behhd a levee designed to provide protection from a
100-yea flood is substantially greater than the risk to a
building elevated to or above the 100.year flood
elevation. This difference in residual risk, prcduced by
the catastrophic damage that would occur if the levee is
ovenopped or fails, warrants a reevaluation of current
federal policies toward levees and levee constmction.
Residual risk further warrants designating areas behhd
levees as flood hazard areas subject to the mandatory
flood insurance purchase requirement.
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PAYING CLAIMS BEHIND THE MONARCH-CHESTERFIELD LEVEE

The Monarch-Chesterfield Levee at Chestefileld, Missouri, is an example of a levee
that induced floodplain development and of the residual risks that result from depending on a
levee for flood protection. The Monarch Levee was an agricultural levee with an extensive
emergency repair history that was upgraded during the 1980s to meet early NFIP standards.
Subsequent to the completion of the levee and its being credited by the NFIP as providing 100-
year protection, an industrial area developed behind the levee. In 1993 when it became

aPParent that the levee might overtop or fail, many property owners were able to purchase
flood insurance and later to receive claims payments. Other property owners did not have
flood insurance or did not meet the 5-day waiting period for coverage. The Review Committee
identified at least 67 flood insurance claims payments behind the Monarch Levee that totaled
$13.2 million. This represents nearly 5 percent of the total flood insurance payments for the 9-
state region. The flooding of thk industrial area had severe impacts to the area not only from
insured and uninsured damages but also from the temporary or permanent loss of jobs.

SOURCE: FEMA Federal Insurance Administration, claims data for 1993, geocoding by the Floodplain
Management Review Committee.

Action 9.6: Require actuan”al-based A mandatory flood insurance purchase requirement

flood insurance behind all levees that behind such levees would provide a number of benefits

provide protection less than the standard to the public and to property ownera:

project flood.
● Property owners wouId be insured againat

The FEMA should designate as AL zones those areas
behind levees designed to meet current minimum NFIP
criteria but which do not provide protection from the
Starrdard Project Flood (SPF) dkcharge. The AL zone
would include those areas Iandward of the levee that are
beIow the ItX)-year flood elevation. The mandatory
flood insurance purchase requirement would apply
witidi this AL zone, and new buildings would pay
flood insurance premiums baaed on actuarial rates. The
FEMA could establish floodplain marragement
requirements for these areas, afthough elevation or
floodproofing to or above the 100-year flood elevaticm
should not be mandatory. This recommendation is
similar to one in the 1982 Nationat Academy of
Science’s National Research Council report, A Lwee
Policyfor the National FloodInsuranceProgram.

the real possibility that a levee will be
overtopped nr will fail,
● Federal expendhures for dkaater assistance
would decline,
● Property owners woutd be more fully aware
of the residual risk in building or locating
behind a levee, and
. Communities would have an incentive to
seek higher levels of protection.

Existing Flnod Insurance Rate Maps should be revised
where appropriate to reflect AL rmres. The FEMA
should obtain a legat opidnn on whether Ods
designation could be made baaed on residual risk of
catastrophic loss, or if it would require legislation.
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Increasing the Waiting Period for Flood
Insurance

The NFIP requires a 5-day waiting period between the
time of purchase of a flood inaur.mce policy and when
coverage becomes effective. At the closing on the sale
of a property, flood insurance can be purcha.scd
withcoverage effective immediately. The intent of the
waiting period is to ensure that property owners cannot
wait and purchaae flood insurance only when
floodwaters threaten their building.

The Midwest flood demonstrates that a 5-day waiting
period before flood insurance becomes effective is
insufficient for main stem flooding. In the Midwest
flood, 13,310 losses resulted in claims payments
totsling $297 million. Over a third of these claims
were for losses that occurred within 60 days of the
purchase of the inhial flood insurance policy for the
property. If a 15-day waiting period had been in effect
for the Midwest flood, 1,828 fewer claims would have

qualified, and claims payments would have been $45
million less (Figure 9. 1). If the waiting period had
been 30 days, 3,390 fewer claims would have qualified,
and claims payments would have been $82 million less.
If the waiting period had been 60 days, 4,588 fewer

claims would have qualified, and claims payments
would have been $105 million less. 10

Mnst of these losses were for propenies in downstream
areaa behind levees in Illinnis and Missouri. Owners of
these propenies purchaaed flood insurance after
watching upstream levees overtop and fail, In at least
one instance, a contmunit y undertook a gallant
floodlight not in expectation of protecting a school but
rather m keep it from flooding until the 5-day waiting
period had expired. The 5-day waiting period creates
an incentive to purchase flood insurance coverage
onwatching upstream levees overtop and fail. In at
least one instance, a community undertook a gallant
floodlight not in expectation of protecting a schoolbut
rather to keep it frnm flooding until the 5-day waiting
period had expired. The 5-daYwaiting period creates. .
an incentive to purchase flood insurance coverage on

Figure 9.1 NFIP Paymenta for 1993 Laws that Occured Within 15 Days of the Purchase of the Policy.
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main stems only when flooding is imminent. R is also
inequitable for those policyholders who have bougbt and
maintained coverage for a period of years. If the
practice became widespread, it could threaten the fiscal
soundness of the National Flood Insurance Fund. One
consequence of this flood is that some policyholders in
the lower basin may drop their coverage in expectation
of having time to purchase coverage based on flood
forecasts.

Action 9.7: Increase the 5-day waiting
pen-od for flood insurance covemge to at
least 15 days.

The 5day waiting period for flocd insurance coverage
is too short for main stem riverine flodng and should
be increased to at least 15 days. At the closing on the
sale of a propeny, coverage should continue to time
effective inuncdately. A 15day waiting period would
introduce sufficient uncensimy to ensure that property
owners did not purchase flood inaumncc onfy when
flooding was imminent. Data from the Midwest florid
alone would warrant a 30day waiting period. FEMA
should balance the benefits of a 30day waiting period
against possible impacts on the marketing of flood
insurance in other parts of the mtion.

IMPROVING THE FEDERAL CROP INSURANCE PROGRAM

Multiple Peril Crop Insurance has been available to
farmers for”more than 50 years. Them have been
substantial changes in the program, however, during the
intervening years. The Federal Crop Insurance Act of
1980 (PL 96-365) was the last major overhaul of the
way insurance is offered to farmers. The purpose of
the legislation was to create am insurance program that
was almost actuarially sound and had limited
govemtnent financing and to completely replace ad hnc
disaster payments. 3] In tie 1970s the existing policy fOr

agrictdmral crop disaster assistance was expensive and
encouraged production in hlgb-risk arms. ‘z However,
the results of the 1980 reform were disappointing. The
program suffered from poor actuarial performance and
limited participation, and failed to elimimte federal
crop dkaster assistance. In fact, disaster payments
exceeded $6.9 billion from 1980 to 1989.13 The current
insurance program subsidizes the transfer of risk from
farmers to the government rather than being an efficient
risk-sharing mechanism. 14

The Administration has proposed to reform the Federal
Crop fnsurance Program as a result of these long
standing problems and as a dlrcct response to problems
experienced by fanners in 1993 who had crop insurance
and were flooded. The Administration’s Federal Crop
Insurance Reform Act was submitted to Congress in

March 1994 by the Secretary of Agricukurc. The Act
contains several features that promise to improve the
cmp insurance program as a risk-sharing mechanism.
h also proposes to repeaf standing disaster assistance
authority and require that crop insumncc coverage bc
linked to obtaining farm program Lrcnetits and FmHA
loam.

Data on participation in the current pmgmm by
floodplain farmers are not availabIe. Dk.cussiona with
floodplain residents indicate that few farmers choose to
participate in the crop insurance program because they
consider the 75 percent maximum coverage too low,
flodng is relatively ram, and disaster aasiatance is
available that afmost equals the insurance indemnity.
Drought is the primary natural periI for which fanners
make claims, and floodplain farmers are less at risk for
the effects of drought thsn upland farmers. On
average, flnods represent only 2 percent of the FCIC
inmrancc payments. 15

Action 9.8: The Administration shouki
continue to suppoti reform of Federal Crop
Insurance that limits crop disaster assistance
payments, increases pati”cip~”on, and rnnkes
the program more actaariully sound.
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The Review Committee supports the current initiatives in other USDA programs and will bring more
by the Administration to pass the FederaJ Crop floodplain farmers into the program. The Act also
Insurance Reform Act of 1994. It is proposed that attempts to reduce the demand for ad hoc disaster
FCIC modify its process to make crop insurance a,wistance.
actuarially sound. Insurance participation will be
increased if coverage is a prerequisite for participation
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A NEW APPROACH FOR THE UPPER
MISSISSIPPI RIVER BASIN

. . .we need a comprehensive strategy to substitute for what has been the piece-@-piece building of
our levee system in the Upper J’Mississippi. The River is a single system. Actions in one place to

keep water out mean that pressure elsewhere along the system increases, ojien with adverse eflects
on other communities...

Richard Gephardt
House Majority Leader

October, 1993

Earlier chapters of thk report have suggested a new perspective and as they apply to the flood-affected nine-
approach for floodplain management, including state area. TMs chapter, in response to the
collaborative planning by all stakeholdera, i.e., locat, Committee’s charge, considers the current state of the
tribal, state, and fderal governments, businesses, and UppMMississippi River Baain, considers improvements
the people who occupy floodplains either through choice to the present situation, and suggests ways to apply the
or happemtrmce. The Review Committee has addressed new approach to those improvements.
floodplain management issues from both a natimd

DEALING WITH THE RIVER SYSTEM AS A WHOLE

The upper Mississippi RWer Baain is affected by a
complex of independently managed federal programs
for navigation and flood damage reduction, water
quality improvement, natural resources protection and
enhancement, and agricultural production. To
coordinate and sustain water resources development
consistent with mtiomd floodplain management goals,
these programs need to be integrated using existing or
modified instihrtionaf arrangements among federaf,
state, tribal, and 10CZIIagencies. The federd sector,
however, must first set an example by coordinating
programs across its agencies.

Currently no single entity has federd or federal-state

oversight responsibility for the range of activities withii
the upper Mississippi R]ver baain, or for ensuring that
funding and performance among programs are
commensurate with national goals. The Review
Committee found no single hydraulic or hydrologic
model, and no system-wide flood reduction strategy or
ecosystem management strategy witfdi the baain.
Ltiage exists among system components, but separate
federal agencies deal with component problems
independently. Whh the demise of the river baain
planning institution embodied in the Water Resources
Planning Act of 1965 (PL 89-80), the coordiiatcd
baain-scale approach lost prominence in American water
resources planning in favor of more generic and site-
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specific solutions. 1 This state of affairs exists despite Upper Mississippi R]ver-IIIinois Waterway Navigation
the tenets of the P&Gand the NEPA that cdl for Study, the Upper Mississippi River”Basin Floodplain
direct, indirect, and cumulative impact analyses and Management Assessment, the Missouri RNer Mitigation
integration of regional federal actions. The situation is Project, the Upper Mississippi Rtver Environmental
exemplified by the number of separate activities Management Progrsm, and many USACE studies
currenti y underway in the bsain, such aa the Missouri directed at improving or building individual levee
River Maater Manual Review and Update Study, the projects in the basin.

REDUCING THE VULNERABILITY OF THOSE IN THE FLOODPLAIN

‘fbree situations made evident by the 1993 flood point
to the need for reducing the vulnerability of those in the
floodplain of the upper Mississippi River Basin. First
is the hazard of being in the floodplain. The 1993
flood was a major natural event but floods of even
greater magnitude or of larger weal extent could occur
at sny time. USGS staff reported to the Review
Committee that only 30 percent of the stresmgaging
stations in the flood-affected mea recorded discharges
having greater than a 10-year recurrence intecval and
less than one in ten recorded flowrates greater than that
of the 100-year flood. Another factor to consider is tbe
presence of the New Madrid Fault, which has potentisl
to create seismic damage to structures over an area
encumpsasing many of the 1993 flood-affected states.
This points to the need for muki-hamd planning in
known hazard zones. Second, the federal government
is being asked to restore much of the pre-flood
structural system on sn individual project basis without
knowledge of system-wide benefits or costs.
Stmctures, lives, and livelihoods will remain vulnerable
m damage even with complete restoration of levees and
despite buyouts and relocations, Third, the flood-
related, landscape-shaping prucesses witnessed in the
1993 flood will recur, and these processes will help
define compatible uses of the floodplain. Some areas
will remsin more inherently risky to uccupy or develop
than other sreaa.

Current Approaches To Flood Datnage
Reduction

Development of floud damage reduction strategies in the
upper Mississippi RNer Basin cuntmsts sharp]y with

that in the lower baain. From the mouth of the ObiO
River downstream almost to the Gulf of Mexico, the
nation has an integrated system of federally planned,
designed, constructed, and maintained facilities. The
system includes main stem and tributary levees,
floodway bypasses, interior drainsge pumping stations
and flood storage dams. In the upper Mississippi River
Basin, most flood damage reduction facilities were not
constmcted in accordance with any system plan but
were developed on a project-by-project basis by a host
of individuals, drainage and levee dktricts, and the
fderal government.

Major tributmy and main stem tlood storage reservoirs
in the Missouri River Basin were developed by the
USACE and the Bureau of Reclamation as part of the
P]ck-Sloan Plan (Chapter 2). However, the systematic
approach for buildlng main stem levees offered by the
Pick-Sloan Plan wss never fully implemented. Many
levees were constmcted by local owners without
consideration of the PlatI’s provision to set levees
sufficiently back from the riverbank to retain the
floodplain’s capacity to convey floods. ‘fix result is a
collection of federal and non-federal facilities of greatly
Vwing structural integrity, providing widely vsrying
levels of protection for similar land uses, and placed, in
some cases, upon the floodplain without full regard to
their impacts on the river upstream, across or
downstream. Some levees were sited witbout adequste
consideration of physiographic features, the forces the
river itself imposes upon them during floud, or their
ripariam environment. For most of the past 60 years,
construction of structural meaaures was the primary
method chosen for flood damage reduction. Under the
new approach, nonstructural measures, consideration of
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basin-wide hydrologic and river hydraulic processes,
and ecosystem functions would weigh heavily in project
planniug and design. Structural flood damage reduction
projects have been built throughout the upper
Mississippi R]ver Basin. These projects should be
reviewed and in-depth consideration given to
modifications that will achieve floodplain management
gods.

Levees

By some counts, over 8,000 miles of levees of various
description exist in the upper Mississippi River Basin
(Chapter 2). They represent a mix of age, ownership,
size, purpose, and quality. Most levees, other than

those cunnected with the navigation system, have their
origins in efforts by communities, individuals, and
groups to protect their land from flooding. They date
back, in many cases, to early settlement. Since passage
of the 1936 Flood Control Act, many levees have been
upgraded or replaced by federal construction and are
maintained by local owners or sponsors. Others, built
and maintained by local owners, are eligible for post-
flood emergency repair under the USACE PL 84-99
program. Eligibility for inclusion in the USACE
program requires that a levee be a prim~ one that
provides an adequate level of protection, that it be
sponsored by a public entity, that the sponsor maintain
the levee to a standard established by USACE, and that
the cost of any levee repair be shared: 20 percent by
the local sponsor and 80 percent by federal government.
Local sponsors also provide afl lands, easements, and
rights-of-way needed for repairs. Levees not in the
USACE program tend to be smaller, single-owner
structures or those publicly sponsored levees whose
spom.urs did not desire to maintain them to USACE
standards

These levees, constntcted by different agencies and
individuals at various times and under various
programs, have very few common characteristics.
,Tlteir physical composition varies by reach of the river.
Some are on the riverbank while others are setback
appropriately to permit flood flow conveyance. Many
of those built in areas subject to swift currents during
floods m over formerly active river channels are
destined to fail again and again. Most non-federal

levees were built without any substantive understanding
about impacts on river hydraulics and the ripatian
environment. Many of the federal levees were built
prior to the availability of river hydraulic models and
geologic maps that could provide such needed
information. In some cases flows have increased for
the same meteorological conditions because of upstream
development. Determination of the level of protection
provided by a levee is an important piece of information
frequently difficult to obtain.

Natural Resources

From the ecosystem perspective, current fluod-reduction
strategies have direct effects on the floodplain resources
and functions at locations where they were
implemented, and indirect effects elsewhere in the
system (Chapter 2). The lower Mississippi Rkfer
currently is receiving hydrologic restoration through
installation of water control stmctures in selcctcd
interior areas. The upper Mississippi R]ver is receiving
ecosystem restoration attention through the
Environmental Management Program. The Missouri
River, however, remains one of the most hlgbly
impacted and least attended floodplain ecosystems. The
watersheds of these floodplains receive varied attention
through federal programs.

The assemblage of levees described in the preceding
section may be considered a metaphor for natural
resource management on these rivers. System-wide,
coordinated, and integrated mmagement of the
Mississippi RWer ecosystem is not currently a defined
objective of any agency, nor is such an approach a part
of agency operational plans at the regional or lucal
levels.’ The Review Committee has found tbk to be
the case with the Missouri River as well. Although
several federal agencies have complementruy goals and
the NEPA establishes a common environmental goal for
all federal agencies, no single agency serves as the
necessay focal point for ecosystem protection needs in
ongoing water management decisions.3 Separate
government programs address land use, noupoint source
pollution, major point sources of pollution, wetlands,
and a host of other envimmnental concerns. Failure to
integrate such programs makes it difficult for land and
water managers to achieve their goals.’
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System Integration

It is now recognized that the combination of existtig
levees requires a systematic hydrologic and hydraulic
analysis to determine flood-damage reduction efficiency.
Federal agencies must become partners in conducting a
systemic analysis of basin hydrology, hydraulics, and
overall ecosystem cond]tion. Future decisions regarding
federal, state, and local investments will require
assessment of the following:

● Impacts that levees may create m physical
factors having hydraulic and ecological consequence,

● Effects of river regulation as a hydraulic
and hydrologic factor having ecological and flood
consequences.,

● Effects of watershed condition ac a
hydrologic factor having ecologic and flood
consequences, and

● Impacts of physical and hydrologic
characteristics on economic productivity and of
government policies as incentives or disincentives on
decisions to develop the floodplain,

Detailed analysis of system hydrology and hydraulics
will result in the means to evaluate levees for a vtiety
of factors, such ac current protection level, flood
insurance rate mapping, habhat restoration, flood
storage andlor conveyance,and design modificationto
achieve any combinationof objectives. At the sane
time, an ecological inventory and amlyais of species-
habitat relationships will provide a sound basis for
cooperativedecisions regarding river regulation,land
acquisition, watershedplanning, flood damage
reduction, and mitigation activities. The assessmentof
economicproductivity and effects of government
policies wiIl determine tradeoffs inherent in watershed
planning choices. Marry operational and administrative
efficiencies should be realized subsequent to completion
of system-wide analyses.

Administrative Integration

To organize ongoing activities, the Review Committee
sees the need for two levels of activity:

. A strategic level that will resuft in
development of comprehensive plans for water and
related land resource development. Thk strategy is
embodied in the authorities of the basin commissions
established under Tile 11of PL 89-80;

● An operational level such aa that of the
Mississippi River Commission, but with an expanded
focus to include stewardship of the ecosystem that
supports current and desired levels of development.

At the strategic level, utilization of a regioti
institutional framework for comprehensive planning war
exemplified by the Upper Mississippi River Basin
Commission (UMRBC). The UMRBC prepared a
Comprehensive Master Plan for the Matmgement of the
upper Mississippi River system in response to Section
101 of the Inland Waterways Authorization Act of 1978
(PL 95-502). Termination of the UMRBC and five
other basin commissions by EO 12319 in 1981
complicated implementation of the master plan, wbicb
represented a succcssftdly integrated federal-state-bal
planning effort with substantial public input. PL 99-88
and PL 99-662 ultimately authorized implementation of
portions of the master plan, one element of which is the
Environmental Management Program. his requires
federaJ and state agency input to the USACE through
the Upper Mississippi River Basin Association
(UMRBA). The UMRBA evoked fmm the basin
commission framework and continues through state
commitment to the collaborative planning proccas. The
UMRBA is baaicafly a prdicy research and coordination
forum for the upper Mississippi River basin states.
Because the UMRBA is a state initiative, the federal
government bas no voice in planning activities.

Action 10.7: Establish upper Mississippi
and Missouri”basin commissions with a
charge to coordinate development and
mm”ntenanceof comprehensive water
resources management plans to include,
among other pu~oses, ecosystem
management, flood damage reduction, and
navigation.

Reestablishment of the basin commissions will help
decisiomnakers reach fully mordhatcd floodplain
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managementdecisionswithin the larger context of
basin-level water resources planning and goals,
Through minimal staffing with qualified Ieaderahlp, the
baain commission format, authority, and funding
mechanisms provided by PL 89-80 will stimulate non-
federal attention to timely completion, update, and
implementationof multiple-useplans (Figure 10.1).
The Review Committeeconsiders basin commissions to
be a necessary link between federal and state agencies
and a coordination forum for implementing national
policy. The basin commission stmc.ture is described in
detail in App+mdlx I.

At the operational level, an institutional framework is
currently in place to effect operational modifications of
flnod damage reduction and navigation facilities
throughout the basin. The foundation of this framework
is the technical capability on water resources found
witbii the USACE. Beyond this technicaJ capability,
Congress provided for detailed project planning and
implementation oversight on the Mississippi R]ver by
establishing the Mississippi River Commission (MRC)
bt 1879. The MRC Act authorized the Commission to
extend its activities “between the Head of Passes near
its mouth to its (Mississippi River) headwaiter s.” Until
the late 1920s the MRC was based in Saint Louis,
Missouri, and was active in mapping the entire river.
In 1928 the current Mississippi River and Tributaries
(MR&T) project was authorized for the lower
Mississippi Rtver baain as a result of the devastating
1927 flood. Since then the MRC, which relocated tn
V]cksburg, Mississippi, has focused on the MR&T
project, though it did continue to build levees in the
upper Mississippi R]ver basin as far north as Rock
Island, Illinois, until the early 1950s. For more than 60
years the MRC has focused attention on the MR&T
project, but its anthority still extends to the Mississippi
River headwatera. The MRC repons program
performance directly to the USACE Chief of Engineers
and the Wbhe House. No similar framework or
tecludcal foundation is in place within one agency or
between agencies responsible for natural resource
protection or management within the upper Mississippi
R]ver basin. Of major importance, no direct cmmection
exists between natural resource management and
management of the river and floodplain for other uses.

Action 10.2: The AdministraO”onshould
expand the mission of the Mississippi River
Commission to include the upper Mississippi
and Missouri rivers. Further, to recognize
ecosystem management as a co-equal federal
interest with flood damage reduction and
navigatiori, the Administr&”on should request
legislative change to expand commisswn
membership to include the DOI.

The Review Committee heard from a number of groups
who expressed a desire for establishment of a
coordinating body. Conversely many grnups have
expressed concern over this recommendation. Both pro
and conpositions are based on perceptions of the MRC
and paat actions under MRC oversi8ht, primarily the
MR&T prnject. To many the MRC has been
synonymous with big levees, uniform main stem river
protection, and loss of habitat. The MR&T project
began its 70-year development with a stmcmral focus
on navigating and a uniform level nf florid protection on
tbe main stem Mississippi Rtver. In furtherance of
national goafs, the MR&T project supported
development of agriculture. Environmental resmtrccs
and natural floodplain functions were foregone. Over
the last 20 years, in response to a shift in national goals
toward environmental quality, the MRC has been
adjusting the MR&T project to provide habitat
restoration and environmental enhancement.

The expanded commission will provide for detailed
platming and execution oversight of water resources
development projects, and it will assure appropriate
fiscal attention to programs necessary for achievement
of national floodplain management goals. The USACE
Chief nf Engineers and the Secretary of the fnterior will
receive ammaf commission reports on the perfortnancc
of navigation, flood damage reduction, and ecosystem
management projects. Because of the direct relationship
between basin hydrology, river hydraulics, and
floodplain ecosystem function, expanded membership of
the commission will ensure coordination between
multiple-use interests. The principal utility of the MRC
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Figure 10.1 Proposed Institutional Framework.
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model is accountability. It is anticipated that muh iple
program integration and performance will be assured by
assigning responsibility to a single entity which answers
directly to the public and the Administration. DOI
membership is provided to ensure that its programs for
ecosystem stewardship are fully integrated with other
activities under MRC oversight. Because of

COORDINATION OF LEVEE ACTIVITY

At the same time that the Administration is considering
long-term floodplain management objectives, the federal
government has appropriated fttnds for the repair of
Matty levees damaged by the 1993 flood. The actions
proposed subsequently in this chapter and elsewhere in
the repon are not directed at stopping ongoing
authorized activities but me presented to provide
necessary integration among federal programs. Federal
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the interrelationship of missions and responaibiIities
involving water resources, transponation, and
emergency preparedness, the MRC advisor group
membership must also include the DOT, FEMA,
USDA, and EPA. Current and expanded river
commission function and structure are suggested in
Appendix I.

and state oversight over non-federally conatt’ttcted levea
is dlffttse. Several states regulate construction in
floodplains, but many do not. The situation is further
exacerbated by the potential for future flow increases
that could occur if development continues upstream and
by tbe uncertainty about changes that may occur itt long
term weather patterns. Whhout a systematic approach,
a variety of levee problems will continue.
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Action 10.3: Assign responsibility for
development of an Upper Mississippi River
and Tributaries (UMR& T) system plan and
for a major maintenance and major
rehabilitation program for federally-related
levees to an expanded Mississippi River
Commission, operti”ng under the USACE.

The objective of developing the UMR&T system plan is
to determine how best to integrate existing facilities in
the upper Mississippi R&er Baain into an efficiently
functioning tluud damage reduction system that is
compatible with floodplain ecosystem function. A
component of the plan would incorporate all eligible
Ievecs in the upper Mississippi River basin into a
program to ensure their long-term functional integrity
for fkmd damage reduction and to improve ecnsystem
function. The functional integrity objective would k
accomplished through a federd-state-local cost-shared
program of systematic major maintenance and major
rehabilitation. Routine maintenance and repair would
continue to be a state-local responsibility. The
ecnsystem function restoration objective would be met
by such measures as installation of water control
stmctures in the levees to allow connection of the river
with floodplain wetlands and former channels during
non-flood periods. These facilities would also be used
to control flood]ng of areas behind levees when
overtopping is imminent to avoid a levee breach and the
consequence of catastrophic flouhg. Involvement in
the program by levee sponsors would be voluntary.

Development of such a plan will require a survey to
evaluate and identi~ afl levees on the main stems of the
Mississippi, Missouri, and Illinois rivers, for program
eligibility srrd/or design criteria. The survey will
include tie-back or flank levees on tributaries and those
tributary levees currently in the USACE PL 84-99
program. During tlds survey, information cmr be
gathered to forma foundation for systematic analysis of
each Ievce under the objectives of systemic floodplain
management and.florid damage reduction,

The USACE is currently engaged in completing repairs
to hundreds of levees under its PL 84-99 program. In
addhion the Congress has charged the USACE with
completion of a Floodplain Management Assessment of

the upper Mississippi River Baain by the spring of
1995? This ongoing activity could, with congressional

aPPrOvd, be redirected in scope to take advantage of
information gathered during the post-thud recnvery mtd
.reconstmction process.

Action 10.4: Seek approval from the
Congress to redirect the USACE Floodplain
Management Assessment of the upper
Mississippi River Basin to development of an
UMR&T systems plan. Place this assessment
under the Mississippi River Commission,
operating under the USACE.

The refocused study would aasess the cundition of
presently existing levees and would develop a general
plan for basin flood damage reduction, including
StNCNId and nOnStNCNrd measures. Development of
a flood damage reduction strategy should be
collaborative and conducted using the revised P&Gand
the NEPA process to ensure full participation of
affected and interested pwties in floodplain
management. The systemic approach will necessarily
involve consideration of the upper Mississippi RNer
Baain and the baain of its principal tribtmuy, the
Missouri River, aa individual and aggregate watersheds
with both unique aud common human uses snd
ecosystem functions. Representatives of the USDA,
FEMA, DOI, and EPA should participate on the study
team because of their agency missions in watershed
management, floodplain regulation, natural resourcca
stewardship, and water quafity protection.

Action 10.5: Following completion of the
survey, seek authori~”on from the Congress
to establish the UMR&Tproject.

Authorization nf the UMR&T project is needed to
aasign responsibility to the USACE to develop and
execute the federal program of major maintenance and
major rehabilitation (MM&MR) of those levees found
to be eligible for inclusion. The UMR&T project
would be identified aa a separate line item in the

USACE budget and would be funded by annual
appmpriation.b Under the MM&MR program, the
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USACE would be responsible for major maintenance
snd major rehabilitation of levees that are determined
by the USACE to be eligible for the federd program.
Majormaintenance includes such activities m levee
surveys and setbacks; repair of levee slides, culverts,
and floodwslls; slope paving; and major erosion
protection. The N 94 MRC budget for repair nf 1,600
miles of main stem levees in the MR&T project is $4.9
million. Although by comparison the total length of
levees in the UMR&T project would be greater, they
are smaller in sizt and the river depths and velocities
are lower. Thus the annual cost of majnr maintenance
for the proposed UMR&T project is expected to be the
same order of magnitude as for the MR&T project.
The cost of major rehabilitation is one of either pay
now or pay later; money not spent in a systematic way
to rehabilitate aging levee draimge pumping facilities,
culverts, gate structures and like facilities will be spent
mti]ng emergency repairs during and after floods. The
federal cost of repairing levees in the upper Mississippi
River Baain that were damaged during the 1993 flood is
expected to amount to $300 million.

To be eligible for inclusion in the MM&MR program,
levees would have to be of such conatmction aa to meet
the USACE engineering standards for structural
integrity and for proper siting, and they would have to
be in gnod standing in the current USACE PL 84-99
program (or be working toward that end under the 1993
flood-recovery effort). Local Ievce sponsors would
include the states aa co-sponsors, and wnuld have to be
part of a community enrolled in the NFIP, agree tn
obtain stmcture and crop insurance (in the amended
program), limit floodlighting, and participate in
envimnmentrd enhancement activities. For details of
the MM&MR prngram, see Appendix H.

Role of the States

Levees not currently eligible for emergency repair
under the PL 84-99 program, and thus not eligible for
the UMR&T project, shnuld be regulated by the states
when changes are made for either repair, rehabilitation,
realignment, or improvement. Future inclusion of a
levee in the PL 84-99 program would require, in
addition to meeting current USACE eligibilityy criteria,
acknowledgment by the state that the levee is publicly

sponsored, does not cause adverse river hydraulic
conditions elsewhere, rmd provides an sppmpriate level
of protection. A levee that subsequent y becomes
eligible for the PL S4-99 program would require-
congressional authorization to become eligible for
inclusion in the UMR&T project. Levee sponsors and
owners who choose not to participate in the PL 84-99
program and those ineligible for participation will not
receive federal assistance for repair of damaged levees.
This may not preclude assistance under the USDA
Emergency Watershed Program.

As discussed elsewhere in this report, not all states in
the upper Mississippi River Baain have a permit
program whereby either proposed or existing levees are
reviewed fnr compliance with state-established standards
fnr design, constmction, maintenance, and repair. Few
if any control either the decision about where levees are
placedrelative to the river channel or whether a
paniculm levee should be protected from ovenopping
(flnodfought)during a flood, although such actiom can
have hydraulic and environmental consequence
elsewhere. The Review Committee found that some
states have little or no involvement in the processes
associated with federsl levee progmrna since federal
agencies generally deal direct]y with levee dktricts.
Given these circunratances and the number of levees
damaged in the flood of 1993, it is clear that there is
need for greater involvement of the states in the design,
constmction, maintenance, and repsir of levees.

Recommendation 10.1: Where they do not
already do so, states should assume
responsibility for regulti”ng levee-related
activities such as levee locti”on, alignment,
design, construction, upgrade, maintenance,
repair, and floodlighting.

Thk k nOt a call for levee construction but for state
oversight of levees to assure their stmctural integrity
and that actions in one location afong the river do not
create adverse impacts elsewhere.

Using current technology the states have the capability
to assure that existing levees are properly located and
aligned to avoid or minimize hydraulic impacts and to
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avoid high energy, damage-prone locations on rivers.
Using a levee permit program, states could also assure
that the embankment and foundation conditions meet
engineering and environtnentzd standards, that the level

ECOSYSTEM NEEDS

Although federal and state agencies recently have
articulated general policies regarding pursuit of
ecnsystem management, they need a coordinated, multi-
agency, ecosystem-based plan upon which to base water
resource and floodplain management decisions. Pursuit
of watershed planning requires a single hydrologic/
hydraulic model. It also requires development of a
natural resource baseline against wh]ch agencies can
develop and implement appropriate maintenance or
restoration plats within their areas of jurisdiction or
expertise.

Ecosystem planning strives to protect or restore the
frtrrction, stmctnre, and species composition of an
ecosystem, recognizing that all components are
interrelated. The Review Committee recognizes that
agriculture is the dominant land use in the upper
Mississippi River Baain. Ecosystem planning,
therefore, will necessarily include agriculture and
forestry as vital contributing elements to ecosystem
function andvahres. The FWSrecognizes that the
initial step to ecosystem planning is the identification of
natural resource needs.7 Infonrmtinn on the
distribution, abundance, and ecological relationshlpsof
species and a comprehensive inventmy and
claasitication of ecosystems are fundamental nationwide
needs.8 Such information is largely incomplete for the
upper Mississippi River Basin9, and the Review
Committee found that funding and support for the effort
have been lacking. Ecosystem information is critical
forgetting resource objectives, examining alternatives
within mtdtiple-us eplanning, and implementing
solutions. Additionrd uses of tits information include
scientifically sound input toonguing flood damage
reduction, navigation, private lands, water quality, and
watershed programs of other agencies.

of protection afforded is conrnrenaurate with land USC,
that maintenance and repair are performed to assure
structural integrity, and that flondtighting is limited to
areas deemed critical by the state.

Action 10.6: DOI should complete an
ecological needs investig~”on of the upper
Mississippi River Basin and provide a report
to the Administrti”on within 30 months.

The ecological needs investigation would be
collaborative between government agencies snd private
groups. It would incorporate information frnm the
NBS, under the Long Term Resource Monitoring
Program, the USACE, the USDA National Resource
Inventory, and the Review Committee’s Scientific
Assessment and Strategy Team. An interim report will
be necessay to assist activities described subsequently
for Action 10.9. This interim report shordd be
cumpleted prior to August, 1995. The fti report
would provide the necessary focal point from which
government agencies cnuld develop coordinated
management strategies that reflect true resource needs,
measure respunae to those strategies, and refine further
resesrch needs.

Ecosystem components have vafue for mtional trust
resources such as migratory birds, wethmla, and
interjurisdictional fisheries. It is anticipated that the
investigation will identify nrissing components and
contribute to understmtding the mechanisms Orat move
organisms toward endangered species candidacy. It
also will assist avoidarrcc of development conflicts
resulting from endangered species listing.

Action 10.7: Provide an early report in the
USACE Upper Mississippi River - Illinois
Waterway IVavig~”on Study of environmental
enhancement opportunities in the upper
Mississippi River.
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COMMERCIAL NAVIGATION AND RECREATIONAL USE
OF THE UPPER MISSISSIPPI RIVER

The upper Mississippi River 9-foot depth navigation project provides a wide range of recreatioml
uses (from hunting, fishing, boating, and swimming, to sightseeing). Such recreational use
supported over $1.2 billion in national economic benefits in 1990(1990. price levels) and over
18,000 jobs. Boating (33.2 %), fishing (28.8 %), and sightseeing (15. 8%) were the most popular
activities. Visits included 62. 7% to developed areas, 26.3% to marina slips, 7.0% to sightseeing
areas, and 4.0% to permitted docks. Management of the project for commercial navigation
produces some impacts. on the river’s mtural and recreatioml resources, including conflicts
between recreatioml and commercial use of the locks.

Using information generated during the DO1 ecological
needs investigation, the USACE should develop a report
detailing the relationship of its ongoing operation and
maintenawe activities as well as those of new
mvigation construction aUematives to ecological needs
identified by the DOI. Because the Review Committee
recognizes the vatue of identifying and acting on
enviromnent?l enhancement opportunities as soon as
possible, it is imperative that the USACE establish this
report as a milestone in the overatl schedule for the
Navigation Study. The milestone will be based on the
DOI investigation. The Review Committee recognizes
that the DOI investigation will be collaborative with the
USACE and that establishment of the milestone will not
affect the overatl schedule for the Navigation Study.

A potential opportunity to enhance upper Mississippi
River resources exists through alteration of dam.
regulation operations (at-dam vs. mid-pool hinge control
points) on some headwater pools at the USACE
navigation danrs. 10 With little or no impact to
navigation, habitat benefits nuty be gained by alternately
drying and inundating areas adjacent to the main
channel between a navigation pool midpoint and the
dam.

Action 10.8: Provide a report on the
ecolo~”cal effects of relocating navigation
pool control points under the USACE
Navigti”on Study.

A complete ewduation of navigation darn operations
should be conducted under the ongoing USACE
Navigation Study to determine if moving navigation
pool control points from mid-pool to the dam is feasible
and would produce significant benefits. Currently a
similar interagency investigation is underway for Lock
and Dam 25 on the upper Mississippi River. The
Review Committee endorses thk effort and would
support expansion of the investigation, as necessary, to
other facilities, If feasible from the standpoints of
navigation and the acquisition of needed lands, and if
benefits are significant, modification of water control
plans should be implemented.

The Envirormrentaf Management Program (EMP) on the
upper Mississippi River includes a major habitat
rehabilitation component. Land acquisition, however,
has not been utilized in alternative development, as a
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point of Administration policy. This has hampered
habitat rehabilitation efforts afong the Illinois and
middle Mississippi rivers, where few federal lands
occur, even though these are the reaches in most need
of rehabilitation.

Recommendation 10.2: The USACE
should consider land acquisition as an
altem~”ve during planning and design of
habti rehabilitation and enhancement
projects under the Upper Mississippi River
Environmental Management Program.

Thk change would improve the effectiveness of the
program, and could help to meet both environmental
and flood flow attenuation needs. The Review
Committee supports the efforts of state and federal
EMP partner agencies in their pursuit of additional
appropriations to support EMP land acquisition,

The upper Mississippi River Basin should be used as a
demonstration ecosystem study area under the current
Nation61 Perfonmmcc Review’s (NPR) “Reinventing
Environmental Management” action item (Env 02
Develop Cross-Agency Ecosystem Planning and
Management). 1I The ~t”dy should be undertaken by fie

FWS to take advantage of other ongoing initiatives in
the Missouri and Mississippi river basins, as well as the
information obtained through Action 10.6.

Action 10.9: The Administrti”on
Interagency Ecosystem Management Task
Force should select an Ecosystem
Management Demonstration Project within
the upper Mississippi River Basin, and
establish a cross-agency ecosystem
management team under DOI to develop
plans and budgets for the project.

Cross-agency partnerships have already been forged on
the upper Mississippi and Missouri rivers through a
variety of coordination mechanisms. Chen the
existence of these coordination groups, attainment of the
NPR goal of August 1995 for completion of initial
ecosystem management plans is possible. Expanding
existing partnerships to develop measurable objectives
for protection of existing resources and restoration of
missing system components will require selection of one
federa) agency to sewe in a lead capacity. WMle
agency priority and budget adjustments will be
necessay, this action is seen largely as a focused
coordination effort and is not intended to represent a
significant impact to the federal budget. Over time thk
coordination should result in elimination of duplicative
efforts and their costs. DOI representation on the MRC
will assure integration of the Demonstration Project
with other MRC activities.
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Chapter 11

USING SCIENCE AND TECHNOLOGY TO
GATHER AND DISSEMINATE CRITICAL
WATER RESOURCES INFORMATION

Policy decisions are being made in a data vacuum. Yet we are now in an era when the abili~ to
collect and use field data has been greatly augmented by satellite and computer based technologies.

There is an immediate need to provide a comprehensive inventory of darnaged buitliings, damaged
infrastructure, impacted lands, and natural areas for conservation and restoration.

Association of State Floodplain Managers
Testimony before Congress, October 27, 1993

Science and technology can be utilized to improve the
gathering and dissemination of information critical to
water resources management. Floodplain managers
need esay access to information about nstural and
maamade physicsf featmes, cultural resources, living
resources, climatology and hydrology of the basins in
which they operate. In some flood-related arcaa,
however, the social and physical sciences have
knowledge gaps that reqaire research.

A COMMON DATABASE

Vice President Gore’s National Performance Review
(NPR) containa recommendations regarding the use of
information technology to create a government that
works better and costs leas. The NPR advocates
creation of a national spatial data infrastructure that
wonld establii standarda for data collection and
cataloging aad create a clearinghouse for finding,
accessing, and sharing spatial dsts, in addition to
addressing related issnes.

As indicated in the NPR report, “Data collection is
dupficatcd at the federal, state, local, and private levels

Recommendations to improve baaic knowledge and
provide technical services required for floodplain

Wgement were made in 1966 in House Docnment
465, A UnifiedNationalProgramfor Managing Flood
Losses.’ At that time, some of tie recommendations
wete anrcafistic. In 1994, however, advances in
science and technology now make many of them
possible.

for different purposes, Moreover different entities arc
often unsware that much needed dats bsve afready been
acquired by another psrty. Even when specific apatiat
data are known to exist, non-stmdadzed collection
procedures snd lack of easy access often restrict their
use.”’

The most difficult task for the Review Committee was
compiling usefnl data regarding the upper Misaiasippi
River Basin. Basic information such as the amount of
damages from the 1993 floods and the amouat of
expendkures related to dkastcr response and recoveu
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were not readily avsilable, nor easily obtaimble. Data
sssembled from a variety of sources were difficult to
use because they were neither apatiaIly referenced nor
were they in compatible formats or stmctnres. Precise
anawers to many questions were d]fticuk, if mt
impossible, to obtsin. For example: How ninny
strnctnres are in 100-year floodplains along the
Mississippi and Missouri rivers? How many structures
were affected by the flood? Where were levees located
snd what level of protection did they provide? How
many people applied for assistance in a given county or
community? Where is criticaf infrastructure located
with respect to the floodplain? Wfmt is the expected
flood crest, given a certain flow in the river? During a
floodlight, the availability of such information is key to
decisionmsking. Other data, such sa the boundaries of
the 1OO-YWfloodplain, were not in digital format and
frsd to be digitized. Neither the public nor the
nonprofitsectors uniformly apply Federaf Information
Processing Standards (FIPS) in collecting predisaster,
response, or recovery dsta.

The SAST gathered information and geographically
referenced data regarding the physical and
environmental characteristics of the basin. The team
collected several hundred gigabytes of information with
the help of states, local communities, and federal
agencies. The mtion needs to continue maintaining and
sharing the results of tfis effort with all entities having

BUILDING ON THE DATABASE

Advances in science and technology emble
improvements to be made in data acquisition,
hydrologic and hytiatilc anafysis, flood forecsating,
and mspping.

National Inventory of Structures

The Review Committee was unable to obtsin definitive
numbers on how many structures were impacted in the
Midwest Flood of 1993. Estimates ranged from 55,000
to 100,000 structures. It was also difficult to estimate
the level of NFIP market penetration without time snd
labor-intensive studies. These are two tasks that could
easily be accomplished if a mtioml inventory of

an interest in the upper Mississippi River Bssin and to
develop this dstabsae aa a prototype for other Mum
regiomd efforts. The USGS would be sn appropriate
lead agency to achieve this.

Action 11.1: The USGS shouti establish a
federal clem”nghouse for data gathered
during preparation of the Review Commiftee
report.

To manage floodplains, mitigate florid dsmages, and
respond to and recover from a disaster, snalysta and
decisionmakers require easy access to bsaic dsts to
audit disaster expenditures, identify loss concentrations,
and formulate new preparedness and mitigation
strategies. The USGS in coordimtion with the Federal
Geographic Dats Committee, shoufd take the lead in
establishing a federal clearinghouse consistent with that
outhed in the NPR for accessing and updating dats
acquired and developed for the flood-affected 9-shte
region in the Midwest. The SAST effort demonstrates
the benefits of leveraging science and technology. The
nation should share ita findings with states,
communities, and all interests in the upper Mississippi
River Basin. Consideration should be given to the
establishment of a mukiagency committee to assist
present and future users of the dsta.

structures existed. Nationwide there is no authoritative
estimate of the nnmber of structures exposed to flnods
and other mtural hazards. Aa a result floodplain and
emergency management decisions are often msde based
on inadequate information. ‘Ms results in inspproptite
allocation of resources.

Action 11.2 FEMA should investigate the
costs and feasibility of completing a national
inventory of jloodprone structures.

A mtioml inventory of floodprone structures should k
performed by FEMA through the states and tribes to
determine the nnmber, Incation, building t~e, and
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functiousl uses of structures in floodplains, Technology
cerrsiufy makes such a inventory feasible. Tlese data
snd the risk snalysis that wouId become possible for the
first time conld allow the nation to focus mitigation snd
pre-disaster pkurning at specific areas of high risk. At
the same time, fundkg for these activities could be
targeted and adjusted in relation to the degree of
exposure to the relative risk. In the event of a d~aster,
an immediate assessment of response needs would be
available in snmmary format. This information would
idso ensble targeting specific addresses to inform
residents of the flood risk and the availability of
inaursnce. Other potcntkd users of such a datsbase are
communities, lenders, planners, citizen groups, and
underwriters. This database would serve as a
cornerstone in the national spatial data infmstmcture
recommended in the NPR.

Hydrologic, Hydraulic, and
Hydrometeorologic Analysis

The Review Committee originally wanted to answer
some questions about flow characteristics for the entire
reach of the Mississippi River from Cairo to St. Pauf
snd for the Missouri River from its mouth to Gavina
Point. A model to accomplish this task, however, does
not exist. Five USACE districts are involved in
mgiW these river reaches, and the models used by
each differ. Additionally, the availability of
topogmphk data is litcd to only certsin river reaches.

Current one-dimensional mudels are unable to
satisfactorily model the complex coniltion of flow in
large rivers where water moves into large storage arms
in the overbmdc floodplain and where land cover varies
both in the cross section snd along the length of the
river. The most widely used model for flood elevation
deternrimtion is HEC-2, a steady-state, onc-
dimenaional, rigid-boundary model that cannot simulate
levee breaches or take storage effects into account,
UNET, a onedmensiowd umteady-flow mndel used by
the Review Committee to model a portion of the basin,
has the capability to sssess impacts of levee breaches
and associated storage effects. A system-wide,
unsteady-flow model of the main stem rivers in the
upper Mississippi River Basin would help evaluate the
impscts of proposed structures and floodlighting, and

could be used for coordimted ecosystem mudefing, snd
for floodplain management decisions. Further,
advanced hydrologic and hydraulic models can be
combined with meteorologic observations sud forecasts
to provide information to enable better floodplain and
water resources management.

Action 11.3: The USACE, NWS, and
USGS, with other collaborators, should
continue development of basin-wide
hydrologic, hydraulic, and hydrometeorolo~”c
models for the upper Mississippi River
system.

Federal, stxe, rribsl, snd local agencies should develop
coordinated estimates of floodflow frequency curves,
flood ekvation profiles, and floodplain maps. Oversll
improvement in the modelling of complex river systems
will lead to advances in hydrologic prediction
capabilities for both real-time forecasts of flood events
aud for water-resources plsnning. Floodplain rnsnagers
should cousider one- and twodnemiousl models for
modeling complex areas.

Flood R~k Assessment

Models used for determining flood heights require
current estimates of flood discharges. Msintaioing up-
todate estimates of dkcharge-tiquency curves requires
that they be reviewed as the period of hydrologic record
incresses and whenever new peak flowrates are
recorded. By doing so, the representative ssmple of the
parent population of hydrologic event data is enlsrged
and the estimate of the frequency of occurrence
associated widi a given discharge is improved. The
1993 flood established new peak discharges on msny
tributaries snd on major reaches of the main stem
rivers. Discharge-frequency curves shmdd be
reevaluated to reflect the new data.

In addition, the adequacy of the existing streamgaging
network for defining regional flood risk should be
evaluated and the network euhanced if necessary.
Enhancements could include reactivation of dkcontinued
streamflow gages or estsblisbment of new gages at
critical locations where flood risk is not reliably
defined.
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Recommendation 11.1: Federal water
agencies, in collaboration with state, ~“bal,
and local entities, should review and update,
as necessa~, discharge-frequency
relationships for streamjlo w gages in the
upper Mississippi River Basin to reflect the
1993 flood data. The adequacy of the
existing streamga~”ng network should also be
reviewed.

In 1979 the USACE estimated flood dkcharges for the
upper Mississippi River corresponding to the 5-, Io.,
50-, 100-, and 500-year frequency floods. Water
surface profiles for the Mississippi River developed
from these dkcharge frequency curves form the basis
for FEMA’s flood insurance rate maps for the areas
along the Mississippi River. T’hk is an example of the
use of dkcharge-frequency curves and inilcates the
importance of keeping them representative of present
conditions.

Federal Standards for Detertnining Flood
Risk

Currently the method of computing the relatiotilp
between annual flood peak discharge and frequency of
occurrence is standart]zed among federal agencies. 3
Though this method wss reviewed less than ten years
ago, the magnitude of the 1993 flood and its possible
effects on discharge-frequency curves for stations in the
upper Mississippi River Basin provide the opportunity
to ascertain the adequscy of the recommended method
to reffect the probability distribution of annual peak
dkcharges.

Action 11.4: The Hydrology Subcommittee
of the Federal Interagency Advisoty
Committee on Water Data should review the
current standards for computing discharge-
frequency relations@ in light of
observations from the 1993 ftood and other
recent large jloods in the upper Mississippi
River Basin.

Frequency curves ace generally developed using the
cument federal standard distribution function (log-
Pearson Type HI) for annnal peak discharges. This
methodology should be reviewed. The bsses for
concluding which method produces the most
representative relationships should include, in addition
to probability theory itself, the end uses of the curves
such as selecting the heights of flood protection
facilities, evaluating the degree of risk of a site or a
structure, detemnining regufatmy floodplain liits, and
establkhing flood insurance rates.

Flood Forecasting

State and local authorities need river stage and
dkcharge information for emergency situations, for
local flood relief efforts, and for floodplain
management. During the Midwest flood, cotilcting
estimates of flood crests created difficulties for local
emergency response efforts. Especially importam for
floodwaming and forecasting are the presence of
strcamflow gages at locations criticsJ for providing
flood alert for downstream populations centers, and
capabilities for remote seining of gages, data
transmission, and communications with other agencies.
The NWS, USGS, and USACE should collaborate on a
study of the effectiveness of the existing flood
monitoring and information dktribution system.

Recommendation 11.2: Federal agencies,
coordinated by NWS and USGS, shouki
collaborate on an assessment of the
effectiveness of the streamga~”ng network
and flood forecasting during the 1993
Midwest floods.

Ilk assessmentshould include m evaluationof the
ability of the present streamgagingnetwork to monitor
the Mississippi River system and provide the public
with timely and reliable flood warnings. The
assessmentshould identify gaps, inconsistenciesand
areas of duplication in the present system and make
recommendationson improvements. NOAA’s Natural
Dimmer Survey Repord identifies the need for
improvements to real-time hydrologic forecasting and
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provides 106 findings and recommendations resulting Action 11.5: The Administration should
flom an interagency evaluation of the 1993 Midwest
flood.

support the USGS in development and
acquisition of detailed dip”tal topographic
data and other land characteristics for use in

Mapping

Critical to the development of any computer model used
to estimate flood elevations is detailed topographic
iufonuation. Engineers can use topographic
infonuation in a dlgiral format more efficiently in
computer modek. Topographic information of the
appropriate resO1ution or accuracy does not exist in a
digitsl format for many locations in the flood-affected
9-state region of the Midwest, or in the nation, at a
state usefut for floodpk+in mamgement or for use in
engineering models. Floodplain managers generally
prefer contour intervats of two feet or less.
Tecbuologies are beginning to emerge that will produce
accurate, high resolution digital elevation modek at
reaaomble costs. Such models soon will be generafl
generally avsilable.

floodplain management and other water
resources management activities. Existing
DOD technolo~”es should be leveraged to
assist in the acquisition of these data.

Floodplain managers use detsiled topographic &ta aud
other laud characteristics in floodplain areas for many
applicatiOK, such ss floodplain boundary delineation,
hablrat and land cover/land-use mapping, and
restoration projects.

MAPPING TECHNOLOGY TRANSFER INITIATIVES

NASA has developed a scanning laser device (LIDAR) that operates from a commercial
aircraft and collects fine resolution, digital terrain data used in hydraulic models. The Houston
Advanced Research Center, in coordination with NASA, developed an aircraft mounted
prototype suitable for a wide range of commercial applications. Concurrent with the LIDAR
data, the prototype acquires high resolution color video imagery that can be digitally draped
over the terrain data to visualize land use. NASA will conduct a system demonstration for an
area downstream of Gavins Point Dam in June 1994. /.

The DOD Advanced Research Projects Agency (ARPA), working in conjunction with
the USACE Topographic Engineering Center, is sponsoring the use of IFSARE
(InterFerometric Synthetic Aperture Radar for Elevation), a radar technology employing a Lear
Jet data-collection platform. Fine resolution digital terrain elevations, aa well as synthetic
aperture radar (SAR) imagery will be generated by this system. The Environmental Research
Institute of Michigan and the Jet Propulsion f_aboratory are principal contributors to this
program. Data have been acquired in the vicinity of Iowa City, Iowa, to provide sample data
for applying this technology to the development of hydraulic models.

NASA, the USGS, and the USACE have agreed to participate in a test of these
technologies afong a reach of the Missouri River in the vicinity of Glasgow, Missouri.
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ANALYSIS AND RESEARCH NEEDS

The Review Committee investigated some of the
benefits and costs of floodplah occupancy, agriculture
uses, snd associated floodplain management measures.
This investigation considered mtional productivity, the
impacts nn mtrmd functions, and the equitable
dktribution of benefits, costs, incentives, and
disincentives. Fedemf programs provide for tmaafer of
funds that support several types of private floodplain
activities; for exsmple, mvigation, agriculture, flood
control, and transportation. The Natioml Science
Formation should consider finding research to examine
fully the flood-related impacts on these areas.

Although the Review Committee devoted a good deal of
ita time to floodplain hazards associated with levees,
other flood hazards warrant study. These inclnde
alluvial stream channels and storm drainage overflow
and backup. The Natioml Science Foundation and
interested federal agencies should establish a
cooperative, jointly fuaded program to develop methods
for mapping, regulating and identifying mtuml
functions in these areas. SAST data would form the
bs.sis for further investigation.

Studies on the epidemiological factors and mental health
impacts of floods are few in number. Research
regarding the sociaf impacs of iloods needs federal
SUPWfi. Other items warranting tier investigation
are the fumfing of disaster relief and suppmt of
floodplain agriculme. With regard to the NFIP, the
resxons for lited flood in.sumace market penetration
should be studied.

Many questions posed by the Review Committee remain
nnanswercd, becauae of time or resource constraints or
a Isck of information. Even where available,
information ofien led to aew questiom aad new areas to
be explored. Listed below are several topics that merit
additional study.

Quantifying and Assessing Environmental
Impacts

Eaviroamental quality and species diversity remain ax
social ~rvice.s not sold in convendonsl markets.

Evaluation methods that do not depend on market prices
are needed to estimate the benefits of such services.
The non-market vafue to be estiamted is the amount of
income an affected person would be wilfiag to give up
for an environmental service. Where environmental
OUtpUtSCSDbe identified and effects can lrc monetized,
these monetized enviromnental effects should be
included in benefit-cost analyses.

Significantresearch exists on non-market evshmtion
techniques. Most of this research estimates recreation
benefits rather thsn benefits of passive services such as
ecosystem hctdth. Economists use two primary
approaches to estimate the value of non.market gOC&

m indkect approach ad a direct one.’ Indirect

approaches, such as the travelcost method or hcdmdc
anslyses, are based nn the premise that the vafue people
place on services is revealed by the choices they mske
in consuming them. These techniques depend on the
observation of humsn behavior in a pardcufar
circumataace sad cannot be used for hypothetical
situstiom such as wetlaad restoration.

The direct approsch uses amvey t.dmiques to directly
elicit a person’s vslue or willingness to pay. The most
widely used approach is the contingent valuation
method, where reafmndents are presented with
information about the proposed enviromnentaf service
(either an improvement or degradation) aad asked what
the change would be worth to them. The direct

aPProach Cm ~SO bc used to evaluate existence v~ues
(the satisfaction an individual receives from simply
knowing an environmental amenity exista or will
continue to exist, ewen though the individual will never
use it) and non-existing or hypothetical aitoations that
indkect methods cannot We. The reliability of
estimates from surveys in these situations is often
queatiomble. Experience with the contingent valuation
method indicates it can be successful in estimating
values axsnciated with recreation outputs for which the
potential user is familiar, for which the productcaabe
clearly defined, aad for which a plausible market can bc
defined. Applications become less auccesstid when the
respondent lacks familiarity with the product or when
the amount, qti]ty, or other attributes of the product
cannot k clearly defined. This is eapccialfy true in
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twins to measure cfmngesin the quslky of
environmental amenities or other managementactiom.

Action 11.6: The Administration shouki
direct that scientific research be conducted to
identify state-of-the-art technques or
applications for estimating and assessing
environmental and social impacts.

Research shonld idendfy practical metfmdsand
impinved techniques to allow greater consideration of
impacta, both positive and negative, for which no
market system exista. Such research would assist in
evaluating the economic value of an environmental
output or the willhgneaa m pay to avoid an impact.
Research is needed tn improve techniques for meaaming
social or environmental uutpuLs and for estsbfii
criteris to assess the significance of such outputs from a
regional and national perspective.’ Many federal
agencies, nniversitiea, and private consulting firms are
fea.sing on research in these areas. An orgtition
such aa the National Research Conncil of the National
Science Foundation coufd foster rhis type of research,
with federal oversight provided by the Office of
EnvkonmentaJ Policy. The Adminimation should
require that research and caae studies be completed and
recommendations made concerning appropriate state-of-
the-at techniques within three years of initiation.

Geomorphology

SatcfMe imagery and data analyses provide evidence
tfmt some levee failnres along the Missouri River
coin&led with historic river channels (See Fignre 2.6).
Evidence indicates that levees were largely responsible
for raking flnod water to levels that generated the high
energies necea.wy to overpower and blow the levees,
creating the scow holes and generating the sands that
damaged the very farmlands the levees were designed to
protect. In many areas riparian forests had minimal
florid erosion or deposition damage. These areaa
commonly coincided with levees that did mt fail,
indicating some protection was given to levees by
riverward forested areas. Evidenw also indicates that
levees placed in high energy zones would not hold,
even if it were pnssible to excavate all the sand from

the old channel and place the levees on a clay core.
This suggests tbst levees should not be reconstmctcd in
such high energy erosion zones, but should be aet back
to allow hIgb energy zones to remain within a
desigmted, timctioning floodway. A mix of compatible
land uses, such as dry-year farming, open apace,
recreation, fish and wildlife habitat, could occnr within
high energy floodways. Any snch use, however, shonfd
not be eligible for fntnre emergency federal disaster
assistance. A smdy is needed immediately tn better
define, docmnent, and map such high energy zones, at
least along the Missonri River.

Recommendation 11.3: The USACE and
USGS should investigate and better define
relationships between high energy erosion
wnes, other wnes in floodprone areas, and
levee fm”lure.

Hydrologic and Hydraulic Benefits of
Natural Floodplain Functions

The federal govennnent established the Minnesota
Valley National Wllfllfe Refuge in the lower Minnesota
River valley near the Mimeapolis/St. Paul metropolitan
area, in part, to maintain the floodplain as part of a
naturally functioning ecosystem and floodwater
storagekonveyance mechanism. Although the
government did not establish the upper Mississippi
River National WMlife and Fish Ret%ge m a
mechanism for ffond damage reduction and cnntrol, it
may have played a aigniticant role in reducing local
flood damages in the upper Mississippi River vaRey.
Nomtructural flood damage reduction and control
capabilities of floodplain land uses anch as green spacea
and wil~lfe refiges have not received adequate
evaluation.7

Environmental groups have identified upland wetland
water-stnrage capabilities lost to dmimge over the past
centmy as contributing factors in the heights of the
1993 floods in the upper Mississippi River Basin.g At
the same time, agricultural intcresta have indicated that
drainage tiles (undergrmmd dmina) installed to dry out
wetlands and wet soils provided a positive benefit in
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reducing flood heightsby voiding the soils of water and
creating a capacityin the soils for water storage. Once
rains exceeda thresholdlevel, however, and soil
surfacesare sealed, the ability of rainwaterto infdtrate
soil is lost and the water ram off.9 Drainagetiles may
have contributed.to flood heights rather than lessening
them.

Floodplain and upland areas functioning as temporary
storage areas can have impacts on flood peaks. The
quantification of these impacts has not been well
documented. Use of mtural storage areas (wetlands)
for temporasy storage of floodwater to decrease
downstream flood heighta has not been utilized in
modem flood control policy. The mathematical
models exist to analyze these impacts, although
sdditiorral field data may be necessary. The
Administration should request completion of these
investigations as soon as possible. The frrnctiom of
wetfarrds and their drainage for agricultural purposes
need better evaluation.

The crrment USACE project in Marahafl, Minnesota,
offers the opportunity to further explore the
effectiveness of upland treatment in flood damage
reduction. Consideration shonfd be given to the uae of
the watershed component of this project as a
demonstration of the capabilities of upland treatment in
reducing flood damages. A joint USACE-USDA
evaluation of the results would add to the information
available on this subject.

Action 11.7: The USACE and USDA, in
collaboration with the “DOI, should evaluate
the effect of natural upland storage and
floodplain storage in such areas as wetlands
and forested wetlands on main stem flooding.

Blotechnical Engineering

State, local, and private enginee~ and planners rely
heavily on federal design manuals. Crrrrentfy these
manuals do not address blotechaicd engineering --
channel or bank modification techniques that use
vegetation in innovative ways in contrast to traditional

bank sloping and riprap protection. Trsditionaf
approachestypicafly focus on nraxirnizirg flood
conveyanceordy. Blotecbnicalengineering techniques
can be employed in engineering desigm and contribute
to the natural functions of floodplain. These practices
have not been incorporated into fedemf government
standards. Federaf agencies responsible for estsbfishing
guidelines shonfd test and incorporate these methods
into their design manuals.

Recommendation 11.4: Federal agencies
should conduct research on biotechnical
en~”neen”ngtechniques and162 inco~orate
them into design manuals.

D~aster Relief Funding

Nahrraf dkasters in the United States are costly events
in terms of both human fives lost and property
damaged. Shce FY 1989, over $27.6 bWion have been
spent on federal dkaster assistance programs. 10 The
Review Corrrnrittee heard concerns expressed about the
cnrrent system of frrndhg dkaater refief through
emergency supplemental appropriations and the
subsequent effects on the federaf deficit.

Recommendation 11.5: 01111 should
review the current system of funding disaster
relief; consideration shouki be @“vento
encourafl”ng the National Science Foundadon
to support such a review.

Floodplain Agrictdtnre

The role of the federal farm program in influencing
sound floodplain management continues to receive great
attention. Other federaJ policies, however, afso affect
land-use decisions. Data crrr’rentfy exist to support
research on the effects of federal incentives and
dkincentives on agricrdtnrrd production in the
floodplain.

162



USfNG SCfENCE AND TECHNOLOGY

Recommendation 11.6: USDA should
evaluate the impact of federal farm programs
on agricultural land use decisions in and out
of the floodplain.

Flood Insurance Market Penetration

TheReview Committee was not abIe to obtain definitive
information on NEW’market penetmtion or on who
buys flood insurance and who does not and why. Much
of the information that is currently available is based on
inadequate information, personal observation, or
speculation. Thk knowledge is critical to developing
strategies to increase compliance with the mandatory
purchase requirements and to increwe voluntary
purchase of flood insurance.

Recommendation 11.7: PEM4 should
conduct research on the issue of NFIP
market penetration to determine who buys
flood insurance and who does not and why.

Recommendation 11.8: The National
Science Foundation should consider funding
research on the folla wing subjects:

. Full accounting of all public and
privote benefitis and costs of floodplain
occupancy and associated floodplain
management measures, including both
monetary ond non-monetary methods
of accounting,
. Mapping and regulating areas with
movable stream channels and storm
drainage overflow and backup,
. Special impacts of fioods,
including epidemiolo~”cal and mental
health factors, and
. Thefeasibility and effectiveness of
the use of meteorologic data and
geomorphic and botanical evidence in
conjunction with hydrola~”c and
hydraulic models to estimate jlood
frequency.

Other Research and Analysis Needs

TheReview Committee’s investigation revealed several
other areas in which research is needed, as described in
the following recommendation.
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Chapter12

A FLOODPLAIN ACTION PLAN

Any great disaster or problem usually produces a by-product called “oppo?iuni~”. This is no less
true toahy as we review the Great Flood of 1993 and our policies for managing floodplains.

Jim Edgar
Governor of Illinois, June 1994

The Review Committee advocates a new approach to
managing the floodplains and related watersheds of the
nation. Ttds approach involves a shared challenge.
The situation that exists on floodplains today is the
result of past federal policy decisions that were
successful in achieving past mtiomd goals, Over recent
decades as social preferences shifted, national goals
changed. In evaluating ongoing and future floodplain
management, the nation must recognize not only that
these shifts and changes have occurred but that no
action taken today should reduce the opportunity for
future adjustments in national goals and purposes. The
Review Committee presents a vision for floodplain
management that meets these goals.

Acbkwing thk vision of floodplain management will
require cooperative action by the Congress, the
Executive branch, and the states. The vision and
supporting action plan formulated by the Review
Committee are interrelated aud interactive. Partial
success is possible with piecemeal application, but
attaining the vision requires complete implementation by
all partim in a timely fashion.

The theme developed by the Review Committee is that
government at all levels and individuals must share the
responsibility of appropriately managing land and water
resources to reduce the nation’s vulnerability to flood
dka.sters. Cuurdmation of environmental, social, and

economic planning is essential to maximize et%ciency,
equitably share burdens, and distribute responsibility.

The Review Committee calls upon Congress to act on a
legislative agenda designed to maximize the efficiency
and effectiveness of existing programs, respond to
identified gaps with new prngratns, and provide fmtdmg
to enable existing programs to function as designed.
Major legislative actions requested include:

● Enactment of a Floodplain Management Act
to cuordlnate. federaf-state actions, and
● Amendments to the NFIP to reduce morat
hazard problems and to decrease federal
dkaster expenditures.

The Review Committee recognizes that these requests
require analysis and deliberation by the Congress.
Althoughaction is desirablesooner rather than later on
these actions, which xe indispensablecomponentsof
the new dkection in floodplainmanagement,delay in
enactmentwill not preventcommencementof the policy
shift proposed by the Review Commthtes.

The Review Committee also asks the Executive branch
of the government to make changes. The Executive
Offtce of the President can have an immedate impact
on floodplain management by promptly implementing
the following changes:
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● Revitalizing the Water Resources Council to
coordkate and dkect fedemt plans for water
management;
● Rcestablishktg basin commissions;
● Reissuing an expanded EO 11988; and
. Establishing new objectives for
Principles and Guidelines.

Concurrent with these actions by the President, the
Review Committee asks federal agencies invoIved with

water resource and floodplain issues to convene
interagency task forces to coordinate activities presently
conducted independently. In addhion suggested changes
in federal regulations will further the goals of floodplain
management programs.

The need for reform in floodplain management is great
and the number of proposed actions considerable.
T]ming, an essential element, is critical. The first step
is to get moving and begin the needed changes.

ACTION OUTLINE

CONGRESSIONAL ACTIONS

Legislative Actions

Floodplain Vkion/Resource Planning:
. Enact a national Floodplain
Management Act (Action 5.1);
● Continue and expand conservation
and voluntary land acqtdsition
programs in tbe Farm Bill focusing on
critical lands (Action 6.3); and
● Suppon insurance coverage for
mitigation actinns necessary to comply
with local floodplain management
regulations (Action 8.9).

Operations:
● Revise Section 1134 of the Water
Resource Development Act of 1986 to
provide for phase-out of federal leases
in the floodplain (Action 5.6);
● For communities not in the NFIP,
limit public assistance grants
(Action 5.7);
● Provide authority for loans for the

upgrade of infrastructure and other
public facilities (Action 5.9);
● Enact legislation allowing cost-
share participation and eligibility
requirements under Sections 1135 and

906 of the WRDA of 1986 to include
federal, state, and non-governmental
contributions (Action 7.7);
● Provide states the option of
receiving FEMA Section 404 Hazard
Mitigation Grants as a block grant
(Action 8.5);
● Provide fimds in major disaatem
where supplemental appropriations arc
made for buyouts and hazard
mitigation, through FEMA’s Section
404 Hazard Mitigation Grant Program
(Action 8.6);
● Provide authority to reduce the
amount of post-disaster support to
those who could have bought flood
insurance but thd not, to that level
needed to provide for immediate
health, safety, and welfsre; provide a
safety net for low-income flood
victims (Action 9.5);
● Continue to support reform of
Federal Crop Insurance that limits
crop disaster assistance payments,
increases participation, and makes the
program more actuarially sound
(Action 9.8); and
. Establish the UMR&T project
(Action 10.5).
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Floodplain Management Funding:
. Provide authority for flexibility in
use of programmed ftrnds in
emergency situations (Action 7.4).

Planning, Coordination, and Hazard
Mitigation:

● Establish a programmatic buyout
nnd hazard mitigation program with
funding authorities independent of

EXECUTIVE BRANCH ACTIONS

Administrative Actions

Leadership, Policy, Planning and
Coordination:

● Revitalize the Water Resources
Council (Action 5.2);
. Reestablish the basin commissions
in a revised form reflecting current
needs (Action 5.3);
● Issue a new Executive Order to
reaffirm the federal goverrtrrrent’s
commitment to floodplain management
with an expauded scope (Action 5.4);
. Direct all federaf agencies to
conduct sn assessment of the
vulnerability of flooding using a
scientific sample of federal facilities
and those state and 10CSIfacilities
constructed wholly or in part with
federal aid (Action 5.5);
● Establish new co-equti objectives
for planning water resources projects
under the Pn”ncipks arrd Guidelines
ducument to enhance national
economic development and enhance
the quality of the environment
(Action 5.10);
● Establish a lead agency for
courdmating scquisitiorr of title and
essements to lands acquired for

disaster declaration (Action S.7);
● Increase the NFIP market
penetration through improved lender
compliance with the mandatory
purchase requirement (Action 9.2);
and
● Provide for the escrow of flnud
insurance premiums or payment plans
to help make flood insurance
affordable (Action 9.3).

environmental purposes (Action 7.1 );
. Allocate funds for mitigation lands
in cuncert with and at same pace ss
project construction (Action 7.8);
● Establish the USACE as the
principal federal Ievec construction
agency (Action 8.1);
● Establish upper Mississippi snd
Missouri basin commissions
(Action 10.1);
● Expsud the ruission of the
Mississippi River Commission to
include the upper Mississippi and
Missouri RNers. Expand Commission
membership to include the DOI
(Action 10.2);
s Assign respurr.eibilityfor
development of an upper Mississippi
River and tributary system plan for a
major trmintensnce and mjor
rehabilitation program for federally-
relatcd levees to an expanded
Mississippi RNer Commission,
operating under the USACE
(Action 10.3); and
. Seek approval from the Congress
to redirect the USACE Floudpkin
Management Assessment of the upper
Mississippi River Basin to
development of the UMR&T system
plan, Place thk assessment under the
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expsnded Mississippi River
Commission (Action 10.4).

Operations
● Propose supplementing, with

aPPrOPrlated funds, funds obtained for
floodplain mapping from NFIP
policyholders (Action 6.7);
● Develop emergency implementation
procedures to organize federal
agencies for environmental land
acquisitions (Action 7.2);
● Require agencies to co-tired
ecosystem management using
Operation and Maintenance funds
(Action 7.6);
● Support the USGS in development
and acquisition of detailed digital
topographic data and other land
characteristics for use in floodplain
management and other water resources
management activities (Action 11.5);
and
● Direct that scientific resesrch be
conducted to identify state-of-the-art
tecluiques or applications for
estimating and assessing enviromnentd
and sccial impacts (Action 11.6).

D@ster Relief/Recovery:
● Provide funding for the develop-
ment of state and community
floodplain management and hazmd
mitigation plans (Action 6.5);
● Reaftlm support for the USACE
criteria under the PL 84-99 levee
repair program and send a clear
message that future exceptions will not
be msde (Action 8.2); and
● Hold an interagency strategic
planning meeting for those
Presidentially declsrcd disartera that
require a multi-agency recovery effon
(Action 9.1).

Interagency Activities

Policy, Planning, and Coordination:
● Establish interdisciplinary
interagency review of the P&G
document by affected agency
representatives with regard to the
potential structural vs. nOnStI’UCNr~
project bias, inclusion of a system of
accounts, inclusion of cOllatmrative
planning, and expansion of P&G

application to water and related Imd
programs, projects, and activities
(Action 5. 11);
● Establish an interagency task force,
jointly chaired by the USDA and
EPA, to formulate a coordwted,
comprehensive approach to multiple
objective watershed management
(Action 6. 1);
● Coordinate and support federsl
riverine and riparian area restoration
(Action 6.2);
● Fonnalizc environmental
considerations in multi-agency
restoration activity through a
coordinated Memorandum of
Agreement (Action 7.3);
● Restrict support of fluodtighdng to
those Ievces that have been approved
for floodlighting by the USACE
(Action 8.3);
● Establish a task force to develop
common procedures for federal
buyouts and mitigation programs
(Action 8.4);
● Select an ecosystem management
demonstration project witMn the upper
Mississippi R]ver Basin and establish a
cross-agency ecosystem management
team under the DOI to develop plans
and budgets for the project
(Action 10.9);
● Continue development of basin-
wide hydrologic, hydraulic, and
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hydrometerologicmodels for the upper
Mississippi RWersystem
(Action 11.3);
● Review the current starrdardsfor
computingdischarge-frequency
relatiorrshlpsin light of observations
from the 1993 flood and other recent
large floods in the upper Mississippi
River Basin (Action 11.4); and
● Evafuate the effect of naturaf
upstream storage and floodplain
storage in such areas as wetlands and
forested wetlands on main stem
flooding (Action 11.7).

Individual Agencies

Federal Emergency Management
Agency:

● Encourage communities to obtain
affordable private insurance for
infrastmcture as a prerequisite to

receiving public a.esistancc
(Action 5.8);
● Promote the NFIP Community
Rating System as a mearrs of
encouraging communities to develop
floodplain marragement arrd harard-
mitigation plans and incorporate
floodplain managementconcerns into
their ongoirrg cmrrrnrmity plarrrring and
dccisiormraking (Action 6.4);
● Map all cmrmrunities with flood
hazard areas that are developed or
could be developed (Action 6.6);
● Utilir.c technology to improve
floodplain mapping (Action 6.8);
● Continue to enforce substarrtiaf
damage requirements, but decide on a
definition of substantial damage arrd
stick to that definition (Action 8.8);
● Develop a program to reduce
losses to repetitively damaged insured

u. s.

u. s.

properties through insurance
surcharges, increased deductibles,
mitigation insumrrcc, andlor mitigation
actions (Action 8.10);
● Develop improved marketing
tec~lques for NFIP (Action 9.4);
. Require actuarially bawd flood
insurance behind all Ievccs that
provide protection less than the
standard project flood (Action 9.6);
. Increase the 5day waiting period
for flood insurance coverage to at least
15 days (Action 9.7); and
● Investigate the costs and feasibility
of completing a national inventory of
floodprone structures (Action 11.2).

Army Corps of Engineers:
● Provide an early report in the
Upper Mississippi-Illinois Waterway
Navigation Study of enviromrrcntal
enhancement opportunities in the
upper Mississippi River (Action 10.7);
and
● Provide a report on the ecological
effects of relocating navigation pool
control points under the Navigation
Rehabilitation Study (Action 10.8)

Department of the Interior:
● Focus larrd acquisition efforts on
river reaches and areas with significant
habhat values or rcsourcc impacts
(Action 7.5); and
● Complete arr ecological nd.s
investigation of the upper Mississippi
River Basin and provide a rcp’t to
the Adrrrirristration withii 30 months
(Action 10.6).

U. S. Geological Survey (DOI):
● Establish a federal clearinghouse
for data gathered during preparation of
the Review Committee report
(Action 11. 1).
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Chapter 13

COST ANALYSIS

Some of the recommended actions may result in
increaaed costs to the federd government as well aa to
states, non-federal sponsors, and ind]vidud floodplain
occupants. Marry of the costs will be incurred over the
next few yews but will ultimately result in savings to
the same puties for many years in the future. Many
also reflect the cost of normal business or operations.
Costs have been estimated for certain significant actions
such as the enactment of a national Floodplain
Management Act (Action 5.1), revitalizing the Water
Rcaources Council (Action 5.2), and reestablishing
basin commissions (Action 5.3). The cost details for
Action 5.1 are found in Appendix D and for Actions
5.2 and 5.3 in Appendix 1. The Review Committee
did not have the time or resources to develop specific
costs for all of the proposed actions. The details of
specific action implementation should be analyzed and
the costs estimated by those who will administer these
actions.

Table 13.1 attempts to identify where addhionai costs to
tbe federal government are likely and where potential
savings, to whomsoever they may sccme, may occur.
This addbional cost commitment may take the form of a
sh]ft in priorities for human resources or a cost of
normal Waahhgton level attention and coordination.
These items are annotated with the abbreviations “SIP”
for shift in priorities and “CNB” for cost of normal
business. For some actions, however, increased federal
government costs are required and are identified in the
table by the abbreviation “IC” for increased cost.

Potential savings for each recommended action are
handled similar to the cost column and abbreviations for
the areas of savings are as follows: envirorunentaf
enhancements (EE); improved customer assistance
(ICA); increased efficiencies (IE); reduced claims
payments (RCP); reduced disaater assistance (RDA);
reduced environmental impact (RE1); and reduced flood
damages (RDA).
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Table 13.1 Fiscnl Impact of Actions Recommended by the Review Committee

ACTIONS

ADDITIONAL
COSTS TO
FEDERAL

POTENTIAL

GOVERNMENT
SAVINGS

Action 5.1: Enact a mtional Floodplain Management Act to Ic [CA, IE, RDA, REI,
define governmental responsibilities, strengthen federal-state RFD
coordination and assure accountability.

Action 5.2: Revitafizc the Water Resnurces Cntmcil. I Ic \ ICA, IE, REI

Action 5.3: Recstablisb Basin Commissions in a revised form I CNB, IC, SIP ICA, IE, REI
reflecting current needs.

Actinn 5.4: Issue a new Executive Order tn reaffirm the federal CNB, SIP RDA, REI, RFD
government’s commitment to ffondplain management with an
expanded scnpe.

Action 5.5: OMB should direct all federal agencies to conduct CNB, SIP RFD
an assessment of the vtdnerabllity of flood]ng using a scientific
sample nf federal facilities and tbnse state and lncal facilities
constmctcd wholly or in part with federal aid.

Action 5.6: Seek rcvisinn of Section 1134 nf the Water CNB RDA, REI, RFD
Resourms Development Act nf 1986 to provide for phase-out of
federal leases in the floodplain.

Action 5.7: Fnr communities not participating in the NFIP, limit CNB RDA
public assistance grants.

Action 5.8: Encourage communities to nbtain affordable private CBE RDA
in.surancc fnr infrastmcturc as a prerequisite to receiving public
assistance.

Actinn 5.9: Provide loans fnr the upgrade nf infrastructure and I CBE RDA
other public facilities.
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Table 13.1 Fiscal Impact of Actiom R.xommendcd by the Review Committee (continued)

ADDITIONAL COSTS

ACTIONS
TO FEDERAL POTENTLAL

GOVERNMENT SAVINGS

Action 5.10: Establish as the new, co-equal objectives for planning CNB, SIP EE, ICA, REI
water resources projects under Principles and Guidelines:

(1) To enhance national economic development by increasing
the value of the Nation’s output of goods and services and
improving national economic efficiency, and
(2) To enhance the quality of the environment by the
mmagement, conservation, preservation, creation, restoration,
or improvement of the quality of natural and cukuraf resources
and ecological systems.

kction 5.11: Establish interdkciplinary, interagency review of the CNB, SIP EE, ICA,
P&G by affcctcd agency representatives to address: IE, RE1

(1) Structural versus non-stmctural project bias;
(2) Inclusion of system of accounts or a similar mechanism for
displaying impacts;
(3) Inclusion of collaborative planning in an ecosystems
context for major smdies; and
(4) Expansion of the application of the revised P&G to water
and land programs, projects, and activities to include:

(a) AH federally constructed watershed and water
and land programs;
(b) National parks and recreation areas;
(c) Wild, scenic, recreational rivers and wilderness
arms ;
(d) Wetland and estuary projects and coastal zones;
and
(e) National refuges.

Action 6.1: The Administration should establish an interagency task CNB lCA, IE
force, joimly chaired by the USDA and EPA, to formulate a
coordinated, comprehensive approach to multiple objective watershed
management.
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Table 13.1 Pisqal Impact of Actions Recommended by tbe Review Committee (continued)

ADDITIONAL COSTS

ACTIONS
TO FEDERAL POTENTIAL

GOVERNMENT SAVINGS

Action 6.2: The DOI, USDA, and EPAshould coordinatemd CNB EE
support federal urban and suburbsn stream and riparian area
restoration.

Action 6.3: The Administration’s legislative proposdsfnrthe 1995 Ic EE, RE1,
Farm Bill should support continuation andexpansion ofconsewation RFD
and voluntary acquisition programs focused on critical lands within
watersheds.

Action 6.5: Provide funding forthedevelopment ofstate and Ic ICA, IE,
community floodplain management and hazard mitigation plans. REI, RDA,

RFD

Action 6.6: Mapallconummitieswi thfloodha zardareaati atare IC [CA, IE,
developed or could be developed. RDA, REI,

RFD

Action 6.7: To impmveand accelerate delivery of NFIP map IC ICA, IE,
products, the Administration should prnpose supplementing those RDA, REI,
funds obtained for floodplain mapping frnm NFIP policyholders with RFD
appropriated funds.

Action 6.8: Utilize technology toimprove floodplain mapping. lC lCA, IE,
RDA, REI,

RFD

Action 7.1: The Adndnistration should establish a lead agency CNB EE, lCA, IE,
coordinating acquisition of title and easements to Iands acquired for RCP, RDA,
environmental purposes. REI, RFD

Action 7.2: The Adndnistration should develop emergency CNB IE
implementation procedures to organize federal agencies for
environmental land acquisitions.

Action 7.3: The DOIshould formalize environmental considerations CNB EE, IE, REI
in multi-agency disaster recovery land restoration activity through a
coordinated Memorandum of Agreement.
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Table 13.1 Fiscal Impact of Actions Recommended by the Review Committee (continued)

ADDITIONAL COSTS

ACTIONS TO FEDERAL POTENTfAL
GOVERNMENT SAVINGS

Action 7.4: Seek legislative authority for flexibility in use of I CNB EE, ICA, REI
programmed funds in emergency situations.

Action 7.5: The DO1 should focus land acquisition efforts on river CNB EE, RE1
reaches and areas with significant habitat values or resource impacts.

Action 7.7: Erect legislation allowing cost-share participation and CNB, SIP EE, ICA, REI
eligibility requirements under Sections 906 and 1135 of the 1986
WRDA to include federal, state, and non-governmental contributions
as well as work in-kind.

Action 8.2: The Administration should reaffirm its support for the CNB IE, RDA
USACE criteria under the PL 84-99 levee repair program and send a
clear message that future exceptions will not be made.

Action 8.3: Federal and state officials should restrict suppnrt of CNB IE
flood fightin8 to those levees that have been approved for floodlighting
by the USACE.

Action 8.4: Establish a task force to develop common procedures for CNB, SIP ICA, lE
federal buyouts and mitigation programs.

Action 8.5: Provide states the option of receiving Section 404 Hazard CNB lCA, lE
Mitigation Grants as a block grant.

Action 8.6: Provide funds in m?jor disaatera where supplemental CNB ICA, IE
appropriations are made for buyouts and hazard mitigation, through
FEMA’s Section 404 Hazard Mitigation Grant Program.

Action 8.7: Establish a programmatic buyout and hazard mitigation CNB, SIP IE, RCP,
program with funding authorities independent of disaater declarations. RDA, REI

Action 8.8: The FEMA should continue to enforce substantial damage CNB RCP, RDA
requirements, but decide on a definition of substantial damage and
stick to that definition.
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COST ANALYSIS

Table 13.1 Fiscal hpadof Adiom Rwommended bytbe Review Commiti& (continued)

ADDITIONAL COSTS

ACTIONS
TO FEDERAL POTENTIAL

GOVERNMENT SAVINGS

Action 8.9: The Adminktrations houldsupporti nsurancec overage CNB IE,
for mitigation actions necessary to comply with local floodplain RCP,RDA,
management regulations. RFD

Action 8.10: Develop aprogram toreduce losses to repetitively CNB, SIP RCP, RDA,
damaged insurexl propeniestbrough insurance surcharges, increased REI
deductibles, mitigation insurance, and/or mitigation actions.

Action 9.3: Provide fortheescrow of flood insurance pretiumsor CNB ICA, IE,
payment plans to help make flood insurance affordable. RDA

Action 9.4: Develop improved marketing tectilques. CNB [CA, RDA

Action 9.5: Reduce theamount ofpost-dkstersu ppontotbosewho CNB IE, RDA
could have bought flood insurance but did not to that level needed to
provide forimmedlateheakh, safety, and welfare; provide a safety net
for low-income flood victims.

Action 9.6: Require actuarial-baaed flood insurmm beh]ndalllevms [c [CA, RDA
that provide protection less than the standard project flood.

Action 9.7: Increaaethe 5-day waiting period for flood insurance CNB IE, RCP
coverage to at least 15 days.

Action 9.8: Administration should mntinue tosupponrefomof lC ICA, IE
Federal Crop Insurance that limits crop disaster assistance payments,
increaaes participation, and makes the program more actuarially
sound.

Action 10.1: Establish upper Mississippi and Missouri basin IC ICA, IE, REI
commissions with a charge to coordhate development and
ntaintenanceof comprehensive water resources management plans to
include, among other purposes, ecosystem management, flood damage
reduction, and navigation.
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COST ANALYSIS

Table 13.1 F-l Impact of Actions Recommended by tbe Review Committee (continued)

ADDITIONAL COSTS

ACTIONS
TO FEDERAL POTENTIAL

GOVERNMENT SAVINGS

Action 10.2: The Administration should expand the mission of the IC, SIP lCA, lE, REI
Mississippi RNer Commission to include the upper Mississippi and
Missouri rivers. Funber, to recognize ecosystem management as a
co-equal federal interest with flood damage reduction and navigation,
the Administration should request legislative change to expand
commission membership to include the DOI.

Action 10.3: Assign responsibility for development of an Upper lC, SIP EE, ICA, IE,
Mississippi River and Tributaries (UMR&T) system plan and for a RDA, RE1,
major maintenance and major rehabilitation program for federaOy- RFD
related levees to an expanded Mississippi River Commission,
operating under the USACE.

Action 10.4: Seek approval from the Congress to redirect the CNB, SIP ICA, lE
USACE Floodplain Management Assessment of the upper Mississippi
River Basin to development of an UMR&T systems plan. Place tbk
assessment under the Mississippi River Commission, operating under
the USACE.

Action 10.5: Following completion of the survey, seek authorization CNB ICA, IE,

from the Congress to establish the UMR&T project. RDA, REI,
RFD

Action 10.6: DOI should complete an ecological needs investigation CNB, SIP ICA, REI

of the upper Mississippi River Basin and provide a report to the
Administration within 30 months.

Action 10.7: Provide an early report in the USACE Upper CNB EE, REI

Mississippi River - Illinois Waterway Navigation Study of
enviromnentd enhancement opportunities in the upper Mississippi
RNer.

Action 10.8: Provide a report on the ecological effects of relocating CNB EE, REI

navigation pool control points under the USACE Navigation
Rehabilitation Study.
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COST ANALYSIS

Table 13.1 Fiscal Impact of Actions Recommended by tbe Review Committee (concluded)

ACTIONS

Action 10.9: The Administration Interagency Ecosystem
Management Task Force should select an Ecosystem Management
Demonstration Project within the upper Mississippi River Basin and
establish a cross-agency ecosystem management team under the DOI
to develop plans and budgets for the project.

ADDITIONAL COSTS
TO FEDERAL

GOVERNMENT

CNB, SIP

Action 11.1: The USGS should establish afederal clearinghouse for

I
[c

data gathered during preparation of the Review Committee report.

POTENTIAL
SAVINGS

EE, lCA

[CA, IE, REI

Action 11.2: FEMAshould investigate thecosts and feasibility of CNB lCA,
completing a national inventory of floodpmne structures. IE,RDA,

RFD

Action 11.6: The Administration should direct that scientific resezch CNB, SIP EE, ICA,
reconducted to identify state-o f-the-art tecfudques or applications for IE, REI
estimating and assessing environmental and social impacts.

Action 11.7: The USACEand USDA, incollaboration with the DOI, CNB, SIP EE, lCA,
shouId evaluate the effect of natural upstream storage and floodplain RDA, RE1,
storage in such areas aa wetlands and forested wetlands on mainstem RFD
flooding.

LEGEND:

COSTS

CBE: Cannot Reestimated
CNB: Cost of Normal Business
Ic: Incressed Cost
SIP: Shift in Priorities

SAVINGS

EE: Environmental Enhancement
ICA: Improved Customer Assistance

IE: Incressed Efficiency
RCP: Reduced Claims Payments
RDA: Reduced Disaster Assistance
REI: Reduced Environmental Impect
RFD: Reduced Flood Dameges
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Chapter 14

PERCEPTIONS, IDEAS, AND PROPOSALS

From the outset of tfis review, the Floodplain
Management Review Committee has benefitted from the
support of hundreds of individuals and groups, many of
which had strong opinions on what should be done to
solve the problems of the floodplain. With less than five
months to complete its review, the Review Committee
was unable to address each and every issue raised.
Some cuncerna clearly merited further study, and
Chapter 11 describes needed analysis and resemch.

Other issues were deemed beyond the scope of the
Review Committee’s charge, but nonetheless

FEDERAL FARM PROGRAMS

Throughout tic review, some federal economists and
many non-federal groups have proposed phaaing out
federd subsidies in general and fcderaf farm program
payments in particular to floodplain activities, because
they represent intrusions into the free market by
dktoning incentives and thus may encourage floodplain
activity. The Review Committee did examine the role
of federal farm programs as they influence individual
farmer’s decisions to farm in bottondands. The study
looked at both program payments and the support
provided to fanners by federaf levee repairs.

Each agricultural producer in the floodplain makes
farming decisiom baaed on a collection of factors, many
of which differ from location to location. Input prices
tend to be the same at all locations, but production
practices and potential yields depend on the
characteristics of tbe land. Cash receipts will depend
on whether the fanner participates in a crop price
support program. fn addition the level of flood
protection will determine wbetber a given year’s yield
wiIl be realized and what the expected flood damages
will be. From a farmer’s perspective, the viability of
farming a particular area depends on the net income

deserve consideration in the on-going debate about the
management of the nation’s resources. Should steps bc
taken COreduce or eliminate fderaf subsidies of
floodplain activities? Have government programs
induced inappropriate floodplain usage by shifting the
consequences of certain actions from individuals to the
federal government? Should the contribution of Incal
interests to cnnstmction and repair of flood cnntrol
structures be increaaed? Should dkaater ftmdmg
pnlicies and pmccdures within the federal budget
prncess be changed?

that can be earned. Government program for price
and income support, ievees, drainage, technicaf
assistance, subsidized crop insurance premiums, and
crop disaster assistance all serve tn lower the cost of
farming on the floodplain.

Many agricultural levees were constructed and
maintained by local dktricts with nn use of federal or
state funds prior to 1993, so those flnod cnntml
structures cannot be considered as part nf a past subsidy
to flnndplain agriculture. If these levees are repaired
with federal funds, the added benefit would reduce
future production cnsts for the fanner. Farm program
offer a producer h]gher profits fnr growing certain
crops, so the type of bottomkmd agriculture is afso
influenced by government policies. Fannera with lower
levels of flood prntectinn may switch to aftemative
crops such as growing biomass fuel. The ecunondc
viab]lity of such choices is currently bchg studied. Site
characteristics and government pulicies will determine a
fanner’s choices. Programs offering easements, levee
set-backs, m “green” payments will have to take factors
affecting fanner decisions into accuunt.
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PERCEPTIONS, IDEAS, AND PROPOSALS

Preliminary results from a study ftmded by EPA and
Ming conducted by the Center for Agricultural and
Rural Development at Iowa State University and the
Center for National Fcod and Agricultural Policy at
University of Missouri - Columbia indicate that in some
arcaa participation in federal farm programs and the
existence of levees will determine whether a crop is
grown and which crop is chosen. In other areaa of the
floodplain, agriculture would be profitable even without
participation in any fam or levee program.

Elimination of federal farm program for flomfplain
farmera might make operations less viable and might
influence some to leave the floodplain. It appeared to
the Review Committee that it wmdd be difficult to
determine which floodplain farmers should not receive

MORAL HAZARD

In providing support for a range of floodplain activities,
does government create a “moral harard?” This phraae
is used in the insurance indust~ to describe the
situation when an insured party haa a lower incentive to
avoid risk because an enhanced level of protection is
provided.

If an individual or government entity does not bear the
financial consequences of an action there is little reaaon
to mitigate the danger; therefore, the insured party is
more likely to be at risk (or will expend too little effort
to avoid risk) than one who has to bear all
consequences. The insurance provider usually has few
ways of observing whether proper care or precautions
are taken. Private insurance companies deal with the
mom-hazard problem by offering less than full
coverage and requiring payments (deductibles) which
increaae the policyholder’s incentive to take protective
mcaaures. Another way that insurance providers cope
with moral hazard is to baae each period’s premiums on
claima from previous periods. This method increaaes
the policy holder’s level of risk avoidance. Some

program payments. A substantial portion of
American farming is in the floodplain. Much of the
agricultural baae of Missouri, Arkansaa, Mississippi,
and Louisiana exists in the floodplain. If the intent of
removing payments or subsidies is to alter behavior that
is believed to contribute to environmental problems,
then it might be more productive to remove payments
or offer “green payments” in areaa where agriculture
operates under less than optimal conditions, e.g., hLgltly
erodible land, drykmds, etc.

While the issue of the merits of federal farm program
is important, it merits airing in a context larger than the
floodplain and with a greater recognition of the
difficulties of selective application of any such policy.’

federal provision of baz.ard insurance is subsidked
through reduced premiums and adminktrative fees
which lowers am individual’s stake in avoiding harm.
The availability of supplementmy compensation
diminishes the efficiency of insurance to encourage risk
sharing. The Review Committee recognizes that
through provision of disaater assistance and, in some
caaes, enhanced flood protection, the government may
in fact be reducing incentives for local governments and
individuals to be more prudent in their actions. The
subject was dkcussed frequently in the field and with
many of the Review Committee’s advisors but without
reaolutimt. Some older studies have indicated that the
presence of federal suppon does not create a
disincentive to buy flood insurance. The Review
Committee has sought to reduce the moral hazard
through recommendations that limit disaater assistance
and propose loans rather than grants for infraatmcture
upgrades. The Review Committm notes the potential
for moral hazards to develop and cautions agencies
involved in floodplain management to be aware of tlis
potential.

FEDERAL FISCAL ROLE IN FLOOD CONTROL

Some people state that the federal government’s role in responsibility for costs associated with regional and
fmtding flood control projects should be limited to Iocaf benefits falling to the local sponsor.’ At present,
paying costs related to federal benefits, with under the provisions of the Water Resources
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Development Act of 1986, cost-sharing for flood
control projects is set at a local contribution of not less
than 25 percent and not more than 50 percent,
depending on the circumstances. Levee repairs, carried
out under the provisions of PL 84-99 by the USACE,
require a 20 percent local contribution, although the
requirement for cost-sharing was determined by the
Administration, not the Congress.

The federal interest in flood control war stated most
clearly by the Flood Control Act of 1936, “.. the
Federal Government should improve or participate in
the improvement of navigable waters or their
tributaries., for flood control purposes if the benefits to
whomsoever they may accrue are in excess of the
estimated costs ...” The rationale for this federal

FUNDING DISASTERS

Natural dkasters in the United States are costly events
in terms of both human lives lost and property
damaged. From FY 1989 through FY 1993, over
$27.6 billion has been spent on federal disaster
assistance programs. Figure 14.1 shows the number of
Presidential disaster declarations over the past five
years by disaster type and the dollars per capita that
went to disaster relief payments for each state under the
FEMA program. Although flood declarations
comprised the majority of Presidential disasters
declarations, earthquakes (California) and hurricanes
(South Carolina, Florida) have caused greater per capita
damage. All but six states experienced disasters severe
enough to warrant Presidential declarations. States in
the northeast battled coastal flooding while the south
recovered from hurricanes and the midwest from
floods.

The rising frequency and costs of natural dka.sters have
prompted a variety of concerns. Some have questioned
the federal government’s role in fttnd]ng disaster
recove~, citing Ore potential for rising expenditures in
an era of budget~ restraint, the possible incentives

involvement was based in part on the magnitude of the
physical threat and potential damages to the mtion from
flooding, and in part on recognition that navigable
waters are interstate and activities in one mea can have
major effects on other areas.

The Congress, work]ng with the Administration, has set
cost-sharing rules based on congressional and
Administration determinations as to the nature of the
threat and the ability of state and local governments to
bear the costs of projects rather than on the allocation
of net benefits. The Review Committee recognizes that
shifts in cost-sharing formulas would alter floodplain
behavior but had neither the time to analyze nor the
resources to develop any rationale for changing the
existing cost-share arrangements.

that federal relief creates for people to locate in
disaster-prone areas, and the potential for elements of
federal, state, and local government to rely on dkaster
relief for infrastructure repair. Others, assuming that a
federal obligation to fund recovery exists, point to
hazard mitigation as a cost effective alternative to
providing disaster assistance. Funding preventive
measures such as relocating structures out of the
floodplain can decrease the demand for disaster relief.

Although congressional budgetary reform policies are
outside the scope of thk report, the Review Comnrittee
frequently heard concerns expressed about the current
system of funding disaster relief through emergency
supplemental appropriations, exempting dkaster relief
from the scrutiny received by other spending, wlile
permitting it to add to the fcdeml deficit. TIds situation
also may create an incentive for federti agencies to
accept backlogs in maintenance for activities in dkaster
prone areas, recognizing that an emergency spending
oppo~ity for Catching up may occur. The OMB
should support study of and attention to the long-term
implications of the ‘above-cap’ funding pmccss.
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Figure 14.1 Presidential Disaster Declarations, 19S9-1993
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PEOPLE, THE MEDIA, AND THE FEDERAL FLOOD RESPONSE

Compassion plays a major role in the way people
respond to dkasters and rush to provide dkzster relief.
The speed with which the entire nation learns of
dkasters is almost imtnedlate. For example, because of
the television coverage of the 1989 World Series, those
watch]ng had the experience of actually being present
during a major earthquake. As for the 1993 floods, the
mtion can remember pictures carried by CNN of the
house being swept away when a levee was breached.
Viewers were left wondering how thk could happen
rather thm why the house was there in the first place.

The best media flood-relief stories became those of
suffering people and those complaining about the lack
of quick government assistance. Politicians and

decisiomnakers were bombarded with calls and they
responded by declzing addhional counties part of the
disaster area and by promising quick relief. FEMA
Disaster Field Offices, set up in many cities and towns,
were themselves flooded with applications for disaster
relief. The mdla attention helped agencies get needed
information to citizens, but ASOmay have increased
expectations about the level of assistance that was
available or the speed at which help could be provided.

Hummt compassion and the way news is reported
influences how Congress and the nation respond to
disasters. A great push arose to replace levees along
the Missouri River, many of which should not be
replaced without careful design and engineering
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considerations, If federal response to dkrster relief is
driven by the immediacy of an event, rather than by subsidized some bad decisions and penalized some gcmd
ratiomd decisionmakiig, the effort to put everything ones, foregoing oppormnities for change. A caring,
back to the way it was may increase future risk rather supportive approach for disaster victims must never be
than reaching Iong-term solutions to risk reduction. lost; but there must be, in tandem, an effort to ensure
In the haste of some disaster relief and under the decisiomrmking that reflects long-term as well as short-
pressure of the rnedla effect, the nation may have term goals.

NON-URBAN LEVEES

Congressional and Administration support of the 1993
supplemental appropriations for PL 84-99 clearly
indkates strong support for that program, Several
groups in and outside the federal govenunent, however,
proposed eliminating all federal suppon of levee repairs
under PL 84-99. Lack of federal postdkaster support
probably would result in eventual economic failnre for
some previously protected land and a gradual
conversion of formerly protected land from agriculture
to natural areas, which in turn could provide addhional
flood storage and reduced future agricultural flood
damages.

Before a levee can be repaired, on a cost-shared basis,
under PL 84-99, the USACE or SCS must conduct an
economic analysis indicating that the benefits of the
repair outweigh the costs. This requirement mirrors the
requirements for new construction, but looks onfy at the
costs and benefits associated with the emergency
repairs, Sponsors of Ievccs that do not meet the
benefit-cost test for repairs may not find it profitable to
continue to from, but the action that forced tfds decision
was one baaed on accepted analysis practices rather than
one based on a desire to rdocate the land. Provisions
sre available under current laws to obtain interest in
such land from willing sellers (see Chapter 7).

MISSOURI RIVER BANK STABILIZATION AND NAVIGATION

Clesrly, there is a relationship between the Missouri
River Bank Stabilization and NW@iOII Project and the
decline of habitat and ecosystems along that river. In
recent years the USACE has made efforts to adjust
operation of the system to better accommodate
environmental concerns. Nevertheless during tbe course
of its review, the Review Committee encountered many
individuals and several conservation agencies that believe
the economic and social benefits derived from rhe project
do not outweigh the environmental costs associated with
it. The Review Committee reviewed benefit-cost
calculations for the navigation component of the project
prepared by the USACE Institute for Water Resources
using the current Pn’nciples and Guidelines procedures
for the reach ‘of the river between Sioux City, Iowa, and
Ksnsaa City. This analysis indicated that, using the
existing procedures, there is a favorable ratio, even when
navigation tonnage involving river operations and bank
stabilization benefits are excluded. The Review
Committee recognizes that the USACE is in the process
of completing its multi-year study of the water control

operations of the Missouri River main stem reservoir
system and is about to release a draft Environmental
Impact Statement (ELS) covering the program of
releases from the reservoirs and their relationship to the
ecology of the river, navigation, hydropower, flood
control, water supply, and recreation. Discussions with
the USACE indicate that the draft EIS will address
many environmental concerns. The ‘Maater Manual’
review study is being conducted under a fdl public
involvement process in accordance with the NEPA.
The Review Committee believes it would be appropriate
for the USACE, after completion of the action on the
‘Master Manual,’ to conduct an analysis of potential
modhications to tbe structural components of the
navigation system to determine what bcnetits can be
obtained through these actions. The USACE should
also, under the recommended procedures for project
review (Chapter 5), conduct an analysis, by reach, of
rbe totsl benefits and costs of navigation operations on
the Missouri River.
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PROPERTY RIGHTS

Two senior members of Congress expressed to the
Review Conmdttcc a concern felt by many individuals
who also corresponded with the Review Committee.

The respect and adherence to the rights of properly owners

as drafted in our Constimtion are of central importance to

the federal govcmment’s role in floodplain management.

Any acquisition of lands, expansion of wetlands, and the

purchase of easemenlr and right.s~f-way should bc done

with adequate compensation to the landowner. Likewise,

the federal government should refrain from the use of

condemnation when attempting to move residents om of the

floodplain. Any expansion of buyout and relocation

initiatives must be carried out on a willing-seller basis.

There has been no suggestion in this report that either
land or property be condemned by the federal
government. Sonnd floodplain management will result
from a strong partnership among federal, stateltribd and
local governments and the private citizens of the nation.
Decisions on land acquisitions should result from
consultations within this partnership. The
rcconunendations of thk report tie all federal acquisitions
of land or property for environmental or relocation
purposes to a willing seller scenzio,

The report recognizes that the federd government should
not support fiscally the rebuilding of some flood
damaged structures, to include levees and homes, when
it does not make economic or engineering sense. To
some, Uds fsilure to support rebuilding is seen as an
abridgement of the rights of the owners of the property.
The Review Committee does not see this to be the case.
SOIUCindividuals have stated that the federal
govenrment’s faibwc to repair their flood-damaged levees
even though they were ineligible for participation in one
nf the emergency programs, constitutes an abridgement
of their entitlement to these repairs and thus a violation
of their prnperty rights. The Adnrinktratinn has
determined the eligibility criteria for each existing levee
repair program. The Review Committee has endorsed

the criteria being used by the USACE to determine
eligibility fnr participation in levee repair programs
(Actinn 8.2) and does not see the denial of repairs tn be
either an entitlement or a property rights issue.

Similarly, snme individuals have complained that any
restrictions on an individual’s or a grnup’s ‘right ‘ to
flondtight constitutes another possible abridgement of
property rights. The Review Committee recognizes the
rights nf individuals and groups to protect their own
prnperty from destmction provided that their actions do
not increase florid damages tn nther groups or
individuals. The law concerning protection against a
common enemy is complex and the rights and
responsibilities of individuals and grnups invnlvcd in
such actinns vw widely by state and lncafity. The
Review Committee bas recommended that before
federaf and state governments provide fiscal or in-kind
support to floodlights, they ensure that the actions being
taken will not have adverse impacts nn other groups nr
indh’iduak. Individuals and groups retain the ability to
‘go it nn their own’ subject to state and community
floodplain management regulations (including floodway
regulations adnpted by cnnrmunities to participate in the
NFIP). These individuals and groups are subject to
whatever liability they generate as a result nf their
actions. land use controls developed by a cnmmunity
a.r a result of participating in the NFIP represent
community decisions.

Several individuals discussed with the Review
Committee their concern that national environmental
programs have resulted in a shifting nf propeny from
private ownership and that these shifts constituted a
taking nf sorts, Wherever possible, the Review
Committee investigated the cnmment and could mdy
identify programs in which there had been willing
sellers.
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ENDNOTES

1. A federal economist notes, in proposing an end to farm program payments. that major imtitudonfd changes can be very disruptive
and transitionsare important in order to minimize disruptions. ‘Peoph make major investmentsbased on market distordons
introduced by subsidies. Eliminatingexisting .ubsidks is disruptiveand equify requiresthat beneficiariesbe given a. opponunhy to
adjustto the correction of these distortions. However, not eliminatingsubsidiesimposesan unfair burden on the rest of society.
Living, working and investing in a floodplain is inherentlyrisky. If people are not confrontedwith the full cost of such behavior,
resources are misallocatedand costiy inefficienciesresult. It is inequitableto ask Federaltaxpayers to subsidize and finance such
activities”

2. One e.mmwnistmtes, ,“TheFederal Go.er.ment should “d be i. the businessof fhancing projectswhich produce local andlor
regionalbenefits. The Federal Government should establishstandardsfor managementof the floodplain. Subjectto budgetary
constraints,if a proposed project has a benefit-cost rtio greaterthan one for Federalbenefits,the FederalGovernment shwld pay for
the provision of Federal benefits and locals should pay all other costs.”
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Chapter 15

INTO THE 21st CENTURY

The Midwest Flood of 1993 was a significant
hydmmeteorological event. In some areas it
represented an unusual event; in most others, however,
it waa just another of the many that have been seen
before and will be seen again. Flood flows similar to
those experienced by most of the Midwest will continue
to occur.

Excessive rainfall, which produced standing water,
saturated soils, and overland flow, caused major
damages to upland agriculture and some communities.
In turn, runoff from thk rainfall created, throughout the
basin, floud events that became a part of the nation’s
1993 TV experience. Damages overall were extensive;
$12-$16 billion that can be counted and a large
amount in the unquantifiable impacts on the heaftb and
wellbeing of the poptdation of the Midwest.

Human activities in the floodplains of the Midwest over
the last three centuries placed people and property at
risk. Local and federal flood damage-reduction and
floodplain management programs reduced the annual
risk, and, during the 1993 flood, prevented nearly $20
billion in potential damages. Some of these programs,
however, have drawn the population to high risk areas
and created greater exposure for future damages. In
addition, flood damage-reduction, navigation and
agricultural activities have severely reduced available
fluudplain habitat and have compromised mtural
functions on which fish and wildlife rely.

Over the hat 30 years the nation has leaned that
effective floodplain management can reduce
vulnerability to damages and create a balance among
natural and human uses of floodplains and their related
watersheds to meet the social and environmental goals
of the nation. The mtion, however, hss not taken
advantage of this capability.

The interagency Floodplain Management Review
Committee proposes a better way to manage the
mtion’s floodpkins. The report begins with
establishing that so levels of government, al
businesses, and all citizcm interested in the floodplain
should have a stake in properly managing tbk resource.
All of those who support the risk, either dkctly or
indirectly, must share in tbe management and the costs
of reducing the risk. The federal government must lead
by example; state and local governments must manage
the floodplains; and individual citizens must adjust their
actions to the risk they face.

The Review Committee supports an approach to
floodplain management that replaces a focus on
stmcttmd solutions with a sequential strategy of
avoidance, minimization and mitigation. In many
cases, by controlling nmoff, managing ecosystems for
afl their benefits, planning the use of the land, and
identifying those areas at risk, the hazard cm be
avoided. Where the risk cannot be avoided, damage
minimization approaches, such as elevation and
relocation of buildings, and conatmction of reservoirs
or floud protection stmctures, are carried out only when
they can be integrated into an overall systems approach
to flood damage reduction in the basin.

When floods occur, damages to individuals and
communities can be mitigated with a flood instuauce
program that obtains its support from those who =e
protected. Full disaster support for those in the
floodplain is contingent on participation in these self-
help mitigation programs. By intemaftilng these risks,
the moral hazard associated with ftdl goventment
support is reduced.

To ensure a long-term, nationwide approach to
floodplain management, the Review Committee
proposes legislation to develop and fund a national
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floodplain managementprogram with principal
responsibility and accountabilityat the state level. It
also proposes revitalizationof the federalWater
Resources Council to better coordinate federal
activities, limited restoration of some basin commissions
for basin-wide planning, and reissuance of a
Presidentid Executive Order requiring adberencc to
floodplain management principles by federal agencies
and their programs.

THE 21’ CENTURY FLOODPLAIN

The vision of the 21S’century floodplain described in
Chapter 4 can become a reality.

Human activity in the floodplain will continue, but with
the clear nnderstadng that any activity is subject to the
residual risk of flodng and that the costs of thk risk
are to be borne by the sponsors of the activity. All new
activity will be evaluated for its economic, social, and
environmental impacts and its effects on other activities
in the floodplain.

The threat to urban centers whose existence depends on
the river for commerce or whose locational advantage is
tied historically to the floodplain will be reduced by a
combhtion of upstream land treatment, floodways, and
floodproofmg. In some cases, levees and floodwalls
will continue to provide part of the vulnerability
reduction. Many sections of these communities, where
frequent flooding had been a way of life for the
residents, will bccnme river-focused parks and
recreation areas as former occupants relocate to safer
areas on h]gher ground. Adherence to strict land-use
regulation by the community will stop unwise
development.

Those whose homes were at risk in low lying areas
outside the urban centers will have moved to bigber
ground. Outside of the urban areas, industry will
protect its own facilities against major floods. The
water and wastewater treatment plants, power plants,
and major highways and bridges that serve these centers
will be elevated out of tbe flood’s reach or protected
against it. Much of tlis infrastructure, as well as the
homes, businesses, snd agricultural activities located
behind most levees, will be insured against flooding

Recognizing that the existing developed condition of the
upper Mississippi River Basin includes htdNiduaRy
authorized federal flood control projects and levees built
by local groups and individuals, the Review Committee
also pmposcs a plan to identify and evaluate the needs
of the basin, to ensure the integrity of a florid damage
reduction system that meets the needs of the basin, and
to restore natural floodplain functions on appropriate
lands.

through fidl participation in commercial or federally
supported insurance programs.

The floodplain of the 21” Century will be rich in both
agriculture and mtural systems. At the upstream end of
well-maintained levees, federrdly built water-control
structures will permit controlled passage of river waters
to keep sloughs wet throughout the yeas maintaining
and restoring aquatic habitat with resultant benefits for
fisheries, waterfowl, and other wildlife. L&veeawifl be
modficd to provide for controlled overtopping in the
event of h]gh water, eliminating the catastrophic failures
that occurred in the past. Participation in a federal cmp
insurance program will protect the agricultural
investments.

Some of the lower land will be convened from row
crops to ahemative crops or Sifvictdture or reNI’IEd to a

natural state under federal or state easements. Many
levees that were frequently destroyed in the past by
flood waters will be removed or relocated to ensure
their integrity or provide for a floodway.

Upland of the floodplain, programs to improve the
treatment of lands, control new runoff, and restore
wetlands will reduce the flows during frequent floods
and shave the peaks off larger events, improving
conditions in the floodplain. Both commercial and
recreational vessels will continue to ply the river’s
waters, operating in a navigation system that enhances
riverine ecosystems thmugb water-level adjustments and
control.

The floodplain will meet the needs of bntb human and
natursl systems.
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SHARING THE CHALLENGE

The Review Committee has suggested a bold yet
realk.tic and straightforward approach to improvirrg
floodplain management:

● Share responsibility and accountability for
accomplishing floodplain management among
all levels of government and with the citizens
of the mtion. The federal government can not
go it alone, nor should it take a dominant role
in the process.

● Establish, as goals for the future, the
reduction of the vulnerability of the nation to
the dangers and damages that result from
floods and the concurrent and integrated
preservation srrd erdmnccment of the natural
resources and functions of floodplains. These
goals seek to avoid unwise use of the
floodplain, mitigate vulnerability when
tlnedplains must be used, and mitigate those
damagesthat do OCCUI.

● Organize the federaJ government and its
programs to provide the support and the tools
ncccsssry for sI1 Ievels to carry out and

participate in effective floodplain management.

The tnols, authorities and programs are available at the
federal, state, tribsl, and local level to move toward
accomplishment of these goals. Marry of the nation’s

WHAT’S NEXT?

The Review Committee has proposed 60 actions and
made rccmmnendations concerning 28 other issues.
These proposals represent a package whose
interrelationships will continue to exist even if one or
more of the components fail to be implemented. The
Review Committee would csution that the strong
linkages among the actions and rcconunendations
rcqrrire that, as any one is considered, it needs to be
addressed in the context of those to which it relates.

past activities in the floodplain make sense, prnduce
desirable results, and should be continued. Others do
not and should be stopped. While msny aspects of
current programs are in need of modification, the
problem is not one of lack of understadng of how to

=ge fl~Pl~ns md their associated watersheds, it is
a problem of will and organiraticm. There are no silver
bullets in the floodplain management business, no single
actions that will suddenly reduce the vuhrerabWy of
tbosc who are currently at risk or stave off placing
others in the same position.

If the nation is to move ahead, it must do so in a
manner that recognizes the many stakeholders in the
floodplain management effort and appropriately divides
the responsibilities among them. Many state mrd local
governments have done a great job at floodplain
nx+nagement and the nation can build on that S“WSS;
others need encouragement; all need support.
Operating together with common gods, governments,
businesses, and private citizens can make sound
floodplain management a reality throughout the nation.

By giving the states and local governments more
responsibilities and supporting their efforts, by
improving the efficiency of federal effnrts, and by
ensuring that individuals recognize and assume their
personal responsibilities for floodplain activities, the
federal government can share the challenge of
floodplain management and see to its accomplishment.

Chapter 12 provided a road map fnr further action,
assigning responsibilities to appropriate agencies for
specific actions. Unless these actions are tracked by the
Adminktration, the cohesion of the disparate actions
could be lost.

The United States has a rare opporhmi~ to make a
change in ffnodplain management. It should not be
missed.
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ACRONYMS & ABBREVIATIONS

al-n
ACR
ASCS

BIA
BOR
CA
CDBG
CEA
CEQ

Cfs
CFR
CN
CNN
CRP
CVM
CWA
CZMA
DOC
DOI
DOD
DOT
EA
EDA

EEP
EIS

EMP
EO
EOP
EPA
EROS
ERS
ESA
EWP

EWRP
FAA
FACTA

Acre-feet
Acreage Conservation Reserve
USDA Agricultural Stabtition and
Conservation Service
DOI Bureau of IndLm Affairs
DOI Bureau of Reclamation
Cooperative Agreements
Community Development Block Grant
EOP Council of Economic Advisors
EOP Council on Envirnmnental
Quality
cubk feet per second
Code of Federal Regulations
Curve Number
Cable News Network
Conaervatinn Reserve Program
Contingent Valuation Method
Clean Water Act
Coastal Zone Management Act
Department of Commerce
Department of the Interior
Department of Defense
Department of Transportation
NEPA Environmental Assessment
DOC Economic Development
Administration
Environmental Eaaement Program
NEPA Environmental Impact
Statement
Environmental Management Program
Executive Order
Executive Office of the President
Environmental protection Agency
Earth Resources Observation System
Economic Research Service
Endangered Species Act
Emergency Watershed Protection
PTogram

Emergency Wetlands Reserve Program
DOT Federal Aviation Administration
Fond, Agriculture, Conservation and
Trade Act of 1990 (the 1990 Farm
Bill)

FCIC
FCO
FEMA

FGDC
FIPS

FfRM
FmHA
FMRC

FR
FS
FSA
Fws
FY
GIS
HEC
HEL
HOME

HR
HUD

IFSARE

LAWCON
LIDAR
LTRMP

MARC
MLRA
MM&MR

MR&T

MOA
MOU
MRC
NASA

NBS
NED

Federal Crnp Insurance Corporation
Federal Coordinating Officer
Federal Emergency Management
Agency
Federal Geographic Data Committee
Federal information Processing
Standards
Flemd Insurance Rate Map
USDA Farmers Home Administration
frderagency Floodplain Management
Review Committee
Federal Register
USDA Forest Service
Food Security Act
DOI Fkh and Wildlife Service
Fk.cal Year
Geographic Information System
Hydrologic Engineering Center
Highly Erodible Land
HUD HOME Investment Parmership
program
House of Representatives Bill
Dqartment of Housing and Urban
Development
InterFerometric Synthetic Aperture
Radar for Elevation
Land and Water Conservation Fund
Light Detection and Ranging
bug Term Resource Monitoring
program
Midwest Area River Coalition
Major Land Resource Area
Major Maintenance and Major
Rehabilitation
Mississippi River and Tributaries
Project
Memorandum of Agreement
Memorandum of Understmdmg
Mississippi River Commission
National Aeronautics and Space
Administration
National Biological Survey
Nationsl Economic Development
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ACRONYMS

NEPA
NFIP
NGO
NHPA
NOAA

NPR
NPS
NRI
NWS

OMB

P&G

P&s

PL
RCRA

RDA
RRSA
s
SAST

National Environmental Policy Act
National Flood Insurance program
Non-Governmental Organization
National Historic Preservaticm Act
DOC National Oceanic and
Atmospheric Administration
National Performance Review
DOI National Park Service
National Resource Inventov
DOC National Weather Service

EOP Office of Management and
Budget
Economic and Environmental
Principles and Guidelines for Water
and Related Land Resources
Principles and Standards for Planning
Water and Related f-and Resources
Public Law
Resource Conservation and Recovery
Act
Rural Development Adminkration
Refuge Revenue Sharing Act
Senate Bill
Scientific Assessment and Strategy
Team (of the FMRC)

SAR
SBA
Scs
SPF
TIGER

TVA
UCOWR

UMRBA

UMRBC

UMRCC

UMR&T

USACE
Usc
USDA
USGS
WRc
WRDA

WRP

Synthetic Aperture Radar
Snrsll Business Administration
USDA Soil Conservation Sewice
Standard Project FIood
Topologically kttegrated
Geographically Encoded Refercncc
Tennessee Valley Authority
Universities Council on Water
Resources
Upper Mississippi RNer Basin
Association
Upper Mississippi RWer Baain
Commission
Upper Mississippi River Conservation
Council
Upper Mksissippi Rker and
Tributaries project
U.S. ArmY Corps of Engineers
United States Cede
U.S. Department of Agriculture
DO1 U.S. Geological Suwey
Water Resources Council
Water Resources Development Act (of
any year)
Wetland Reserve Program
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100-year flood: A term commonly used to refer to the one percent annual chance flood. The 100-year flood is the
flood thatis equaled or exceeded once in 100 years on the average, but the term should not be taken literally as there is
no guarantee that the 100-year flood will nccur at all withii a 100-year period or that it will not recur several times.

Acre-foot: A unit meaaure of volume equal to one acre covered to a depth of one foot; often used to describe reservoir
capacity or the amount of water flowing paat a point in a river over a specified time period. One acre-foot equals
43,560 cubic feet, or 326,70tl gallons.

Actuarial ratea: Insurance rates determined on the baais of a statistical calculation of the probability that a certain event
will occur. Actuarial rates, also called risk premium rates, are established by the Federal Insurance Administration
pursuant to individud community Flood Insurance Studies and investigations undertaken to provide flood insurance in
accordance with the National Flnod Insurance Act and with accepted actuarial principles, includ]ng provisions for
operating costs and allowances.

Aggradaticm: The process of filling and raising the level of a streambed by deposition of adlment.

Agricultural levee A levee for which the majority of benefits are derived from protection of agricultural lands.

Backwater lake A lake connected to a river at its downstream end that tills principally from the rise of the river rather
than from inflow from the lake’s drainage area.

Backwaten a) A rise in upstream water level caused by an increaae in flow downstream. b) An upstream water level
rise caused by obsttuctiona downstream, such as icc jams or debris.

Bank stabilization: Use of stmctural measures such as rock, concrete, or other material to stabilize channel banka
against movement and erosion.

Bankfull stage At a given location, the maximum elevation to which a river can rise without overflowing its banks.
(See Flood stage).

Baae flood: A florid of specific frequency and used for regulatory purposes. The NFIP haa adopted the “100-year”
flood as the baae flood to indicate the tilmum level of floodlng to be used by a community in its floodplain
management regulations.

Baaim A region or area drained by a river system. Also, the total land area that contributes runoff to any given point
on a river or strean. Often called a watershed.

Biotecbnical engineeri~. Channel or bank modification techniques that use vegetation in innovative ways in contraat to
tradhional bank sloping and riprap protection.

Bluff line A steep headland or cliff which in some topographical settings defines the edge of a floodplain.

Bottomland hardwnod.w Tree species that occur on water-saturated or regularly inundated soils. CIaasitled as
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wetlands, these areaa contain both trees snd woody shrubs.

cfs: The rate of flow (see Discharge) past a given point, measured in cub~cfeet per second, One cubic foot of water
equals about 7 112 gallons.

Collaborative approach A commitment to working collectively to solve complex, inter-related concer’na. A
collaborative effort requires more than consultation, coordination, and seeking public input.

Community Assistance Prugrurn (CAP): The program established by the Federal Emergency Management Agency and
intended to aasure that communities participating in the NFIP are carrying out the flood Ioss reduction objectives of the
program. The CAP provides needed technical assistance to NFIP communities and attempts to identify and resolve
floodpIti management issues before they develop into problem.v requiring enforcement action.

Community Rating System (CRS): A program developed by the Federal Emergency Management Agency to
encourage .- by use of flood insurance premium reductions -. community snd state activities that go beyond the baaic
NFIP requirements; the CRS gives communities credit for certain activities to reduce flood losses, facilitate accurate
insurance rating, snd promote the awareness of flood inaurarrce.

Conservation tilIage Practices that reduce crdtivation of soil, leave a protective vegetative layer on the surface, and
thereby serve to reduce or minimize soil erosion.

CresC The higheat water level at a given location during a flood event.

Crop rotation: Growing crops in a cropping sequencedesigned to provideadequateresidue for maintsiuiig or
impmving soil condition.

Crrmrdative impactx The impacts on the environment that result from the incremental impact of an action when added
to other psst, present and reasonably foreseeable actions; cumulative impacts can result from individually minor but
collectively significant actiona taking place over a period of time.

Dam: A structure built across a waterway to impound water. Dana are used to control water deptha for navigatiorz or
to create space to store water for flood control, irrigation, water supply, hydropower or other purposes.

Debris Objects such m logs, trees and other vegetation, building wreckage, vebiclea, shopping carta or dead snirnals
camied by water in a flood (or by wind, aa in a hurricaae or tornado).

Degradation: A process of lowering the level of a stresmbedby scour and erosion.

Design ffnod: The maximum amount of water for which a flood control project will offer protection. Selection is bsaed
on engineering, economic and environmental consideration.

Dike fn most areas of the U. S., an earthen or rock structure built partway across a river for the purpose of maintaining
the depth and location of a mvigation channel. In others areaa the term is used s+.uonymoualy with levee.

Discharge: Rare of flow in a river or stream measured in volume of water per unit of time. (See cfs).

Drainage tiles: Short lengths of perforated pipe made of clay, concrete, or plastic installed in auil to remove free water
for the purpose of crop production.
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Drainage area: Total land area from which water drains to a point on a river, The upper Mississippi R]ver drainage

area comprises 23% of the land area of the 48 contiguous United States.

Ecosystem: Biological communities (including hmmma) md their environment (or watershed) treated together as a
functional system of complementary relationahlps, including transfer and circulation of energy and matter.

Ecnsystem integrity: Maintenanceof the structural and functionalattributes characteristicof a particular Iocde ox
waterahed, including normal variability.

Ecuaystem mmragementi Management of the biological and physical resources of an ecosystem or watershed in an
attempt to maintain the stability of its structural, functional, and economic attributes, including its normal variability.

Emergency spillwafi See Spillway:

Emergency Auy instance for which, in the determinationof the President, federal assistanceis needed to supplement
state aud 10MIefforts and capabilitiesto save lives and protect property and public heaitb aud safety or to lessen or avert
the threat of a disaater in any part of the United States.

Encroacbmenta: Activities or constmction within the floodway, including fill, new cunstmction, substantial
improvements, and other development, that may result in au increase in flood levels.

Environmental aasmamenti An examinationof the beneficialand adverse impacts on the enviromuent of a proposed
action, such aa a water resources project, and alternative solutions.

Exscutive Order 11988: The Floodplain Management Executive Order, issued in 1977, specifying the responsibilities
of the federal agencies in floodplain management. EO 11988 dkected federal agencies to evaluate and reflect the
potential effects of their actions on floodplains and to include the evaluation consideration of flood hazards in agency
permitting and licensing procedures.

Federal Interagency Fluudplain Management Task Force The Taak Force established in 1975 to carry out the
responsibility of the President to prepare for the Congress a Unified Nationrd program for Floodplain Mmagemenq
member agenciesare the Departmentof Agriculture, Department of the Army, Environmental Protection Agency,
Federal Emergency Mmmgement Agency, Department of the fnterior, and the Teunessee Valley Authority.

Federal trust resources: As applied in this report, these resources include migratory birds, fcdemlly listed tbreatencd
and endangered species and species that are candidates for listing, interjurisdlctional fisheries and wetlands. Such
resources are protected by international treaty, audlor federal law in recognition of their ecological audlor commercial
significance.

Field borders A strip of perennial vegetation established on the edge of a field. It involves plantings of herbaceous
vegetation or shmbs.

Ffaah flnod: Flnod with a very rapid rate of rise that is caused by intcnae rainfall. During ftaah flcods the time
between peak rate of rainfall and peak flow is very short.

Ffuud/floodin& A generaJ aud temporary cond]tion of partial or complete inundation of normally dry land areaa from
the overflow of river rmdlor tidal watera .mdlor the unusual accumulation of waters from any source.

Ffuud control structures: Structures such aa dmus, dikes, levees, draimge canals, aod other structures buiit to modify
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flooding and protect areas from flood waters.
,

Ffood discharge The quantity of water flowing in a stream and adjoining ovefflow areas during times of flood. It is
mesaured by the amount of water passing a point along a stream with a specified period of time and is usually
measured in cubic feet of water per second (cfs).

Pfrmd frequency: The frequency with which a flood of a given discharge haa the probability of recurring. For
example, a 100-yem frequency flowl refers to a flnod dkchsrge of a magnitude likely to occur on the average of once
every 100 years or, more properly, of a magnitude that has a one-percent chance of being equaled or exceeded in any
yew. Although calculation of possible recurrence is often based on historical recnrds, there is no guarantee that a 100
yew flood will occur at all or that it will not recur several times witiin any 100-year period.

Ffood hazard The potential for inundation that involves risk to life, health, property, and natural floodplain values.

Flood Hazard Mitigation TearrIs: TeaIs consisting of representatives of the 12 federsl agencies that signed an
interagency agreement to provide tecluical assistance to states and communities for nonatmctnml flood damage reduction
measures. The teama are typically employed after each major flood disaater declared by the President to provide
technical assistance and guidelines to communities and states affected by the disaster.

Ffond Insurance Rate Map (FIRM): An official map nf a community on which the Federal Emergency Management
Agency has delineated both the special hazard areaa and the risk premium zones applicable to the community. FIRMs

tYPic~lY identify tbe elevation of the one-percent annual chance flood snd the areas that would be inundated by that level
of flooding; they are used to determine flood insurance rates and for floodplain management.

Ffund insunmcc The insurance coverage provided through the National Flood fnsurance Program.

Ffnnd of record The highest flood historically recorded at a given location

Flond-prdae advantage: The amount by which fish yield is increaaed by a mturd predictable flood puke.

Floodplain management regulations: Zoning ordinances, subdivision regulation, building codes, heahh regulations,
speciaJ purpose ordinances that cover, for example, floodplains, grading, and erosion control and other regulation to
ccmtrol future development in floodplains and to correct inappropriate development already in floodplains.

Floodplain management: A decision-ruakhg process whose goal is to achieve appropriate use of the nation’s
floodplains. Appropriate use is any activity or set of activities that is compatible with the risk to natural resources and
humsn resources. The operation of an overall program of corrective and preventive measures for reducing flood
damage, including but not limited to watershed management, emergency preparedness plana, flood control works, and
floodplain rnmragement regulations.

Floodplain resources: Natural and cultural resources including wetlands, surface water, groundwater, soils, historic
sites, and other resources that may be found in the floodplain and that provide important water resources, living
resources f.habhat), and cuhurallhistoric values.

Ffnodplain: Low lands adjoining the channel of a river, stream, watercourse, k&e, or ocean, that have been or may be
inundated by floodwater and other aress subject to flondng.

Fkodproofing: The modlfication,of individual structures and facilities, their sites, and their cnntents to protect againat
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SUUCNrd failure, to keep water out, or to reduce the damaging effects of water entry

Flood stage: A site-specific river level at which flood damage may start to occur; usually at or above the top of the
riverbank. Flnod heights are often meaaured relative to the florid stage elevation. (See Stage).

Ffnnd storage pm]: A volume of space in a reservoir reserved for storage of flced water.

Floodwall: Reinforced concrete walls that act as barriers againat floodwaters thereby helping to protect tloodprone
area.% Flcodwalls are usually built in lieu of levees where the space between developed land and the floodway is
limited.

Flnndway: The channel of a river or other watercoume and the adjacent land areas that must be resewed to discharge
the baae flood witbout cumulatively increasing the water aurfacc elevation more than a desigmted amount. The
flondway is intended to carry deep and fas-moving water.

Flnwrate Rate of flow (discharge) at a specific location in a river or floodplain.

Freebnard: A factnr of safety usuaIly expressed in feet above a flood Ievel for purposes of designing flood protection
facilities and for floodplain management. Freebnard tenda tn cnmpenaate for the many uncertain factors that could
cnntributc to flood heights greater than the height calculated for a selected size flood and floodway cnnditiona, such as
wave action, bridge obstructions, and the hydrological effect nf urbaniratinn of the watershed.

Gated outfck Conduits, such as pipes or box culverts, in which mechanical gates are placed for the purpose nf
controlling the discharge.

(kngrapbic Information System (GIS): A computerized system designed to cnllect, manage, and analyze large
volumes of spatially referenced and aasociatcd attribute data.

Grcenway: A protected linear open-space area that is either landscaped or left in its naturaI condition. It 1M%follow a
natural feature of the landscape, such as a river or stream, or it may occur along an unused railway line or some other
right of way.

High energy ernsion mnes: Areas on the floodplain, such as the locatinn of a former channel, that are subject to
extensive scour and s.dment transport during overbank flows.

Eing&cnntrnl pnhrta: Points in slackwater navigation pcols where the water level is used m au index to establiab gate
acttings at mvigatinn darna for maintilng navigable depths.

Hydrartfirx: The science deafing with the mechanical properties nf liquids that describes the specific pattern and rate of
water movement in the environment.

Hydrology: The science dealing with the properties, distribution, and circulation of water on and below the surface of
the land and in the atmosphere.

Interjrrriadictional F~herka: Fkh and shelltiab resources whnse habitat includes watera shared by two or more states.

Land treatment meaaurea: Measures used tn reduce runoff of water tn streams or other areaa; techniques include
maintenance of trees, shrubbery, and vegetative cove~ terracing; slope stabllizatiow grass waterways; contour plnwing;
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and strip farming.

Levee A linear earth embankment used to protect low-lying lands from flooding. A levee extends from high ground
adjacent to a floodprone area aIong one side of a river to another point of high ground on the same side of the river.

Lock: A structure adjacent to a dam or in a canal to allow paasage of vessels from one water level to another. The
lock consist of a chamber with gates at either end, in which water is raised or lowered. Navigation lock and dama
normally do not store flotrd water.

Lower Mississippi River Basin: The portion of the Mississippi River Basin that drains into the Mississippi River from
its confluence with the Ohio River to the Gulf of Mexico.

Lower Mississippi Riverv The reach of the Mississippi River from the confluence of the Ohio River at Cairo, Illinois,
to the Gulf of Mexico.

Major disastec Any natural catastrophe or, regardless of cause, any tire, flood, or explosion in any part of the United
States which, in the determination of the President causes damage of sufficient severity and magnitude to warrant major
disaster assistance under the Robert T. Stafford Disaater Relief and Emergency Assistance Act.

Middle Mississippi llive~ The reach of the Mississippi River between its confluence with the Missouri River at St.
Louis, Missouri, and its confluence with the Ohio River at Cairo, Illinois.

Mitigation: Any action taken to permanently eliminate m reduce the long-term risk to human life and property and the
negative impacts on natural and cultural resources that can be caused by naNrd and technological hazards.

Mitigation landa: Lands acquired to offset adverse impacts of water resource (or other) projects

National Wetlands Inventoty Project: Wetlands mapping on a national baais performed by the U. S. Fish and Wildlife
Service to provide scientific information on the extent and characteristics of tbe nation’s wetlands and ctmaisting of
detailed maps and status and trends reports.

Natural resources and functions of floodplains: Include, but are not limited to, the following: natural floed and
sediment storage and conveyance, water quality maintenance, groundwater recharge, biological productivity, fish and
wildlife habitat, harvest of natural and agricultural products, recreation opportunities, and areas for scientific study and
outdoor education.

Navigation channek The channel maintained in a body of water for the purpose of assuring a depth adequate for
commercial vessels.

Nonstructural measures: A term originally devised to distinguish tectilques that modify susceptibility to flotrdmg
(such as watershed management, land use planning, regulation, floodplain acquisition, floodproofmg techniques and other
construction practices, and flood warning) from the more tradhional stmctural methods (such as dams, levees, and
channels) used to control flooding.

Ons-percent annual chance flood: A flood of a magnitude that haa a one-percent chance of being equrdled or
exceeded in any given year. Often referred to as the 100-year flood or base flood, the one-percent annual chance flood
is the standard most commonly used for floodplain management and regulatory purposes in the United States.
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Permanent vegetation Perennial vegetation such aa graases, shrubs, and trees which provides cover to soil arrd prevent
erosion.

Principles and Standarda/Prirrciples and Guidelines: “The Prhrciples and Standards for Planning of Water and
Related Land Resources” is a Presidential policy statement issued in September 1973 that established a framework for
improved planning for the use of water and related land resources baaed on the objectives of national economic
development and environmental quality. The “Principles and Standards” were revised and issued in 1983 as the
“Economic and Environmental Principles and Guidelines for Water and Related Land Resources for Implementation
Studies. ”

Quad Cities The metropolitan area cnmprised by Davenport, Iowa; Bettendorf, IOWZ Rock Island, Illinois; and
Moline, Illinois.

Reerrrrence interval: The average interval irr which a flood of a given size is equaled or exceeded w an annual
mnimum.

Regulatory floodplain: The area adjoirrirrg a river, stream, lake, or ocean that is inundated by a regulatory flood. In
riverine areaa the floodplain usually consists of a regulatory floodway and regulatory flood fringe (also referral to as a
floodway fringe). In coastal areaa the floodplain may consist of a single regulatory floodplain mea or a regulatory high-
hamrd area and a regrdato~ low-hazard area.

Regulatory flnndway: The area regulated by fderd, state, or locaJ requirements to provide for the dkcharge of the
base flcmd so the cumulative increaae in water surface elevation is no more than a designated amount (trot to exceed one
foot m the rrtinimurrr standard set by the National Flood Insurance Program).

Repetitive loss: A flood-caused loss of more than $1,000 to a repetitive loss stmctrrre.

Repetitive Iosa stmcture A stmcture for which two or more losses of more than $1,000 (buildlrrg and contents
combined) have been paid since 1978.

Ripariarr ecosystems Distinct associations of soil, flora, and fauna occurring along a river, stream, or other body of
water and dependent for survival on high water tables and occasional flooding.

Riparian vegetation: Hydrophytic vegetation growing irt the immediate vicinity of a lake or river.

Riparian zone: The border or banks of a stream. Although this terrrr is sometimes used interchangeably with
floodplain, the ripariatr zone is generally regarded aa relatively narrow compared to a floodplain. The area is typically
subject to frequent, shon duration flooding.

Risk: The probability of being flooded.

Rock closing dama: In reaches of rivers where multiple channels are formed by islands, rock dikes that span the side
channel, generally where it departs from the main channel, Me called rock closing dams. They serve to direct flow to
the main channel.

Scour hole Erosiomd holes developed as a result of breached levees. Locally called blow, blew, or blue holes

Scour: Process of eroding surface soil by flowing water which results in gullies in the landscape.
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Section 409 Hnrard Mitigation Plan: A plan prepared as required by Section 409 of the Robert T, Stafford Disaater
Relief and Emergency Assistance Act of 1988 by any jurisdiction that receives federal disaater assistance.

Sediment and debris baain: Retention strncture constmcted on or adjacent to a watercourse to store sedment and
debris.

Side channel: A stream or channel to the side of the major channel or stream.

Slackwater navigation dunr: A dam placed across a river for the purpuse of creating water depth sufficient for
navigation. The term slackwater refers to the relatively low velocity in the navigation puol”compared to an open river.

SIougb: A swamp, march, bog or pond aa part of a bayou, inlet or backwater.

Spillway: A feature of a dam allowing excess water to paas without overtopping the dam. Usually a spillway functions
only in a large flood.

Stage: The height of the water surface in a river or other budy of water meaaured above an arbitrmy datum, usually at
or near the river bottom.

Standard project ffuud: A very large (low frequency) design flood standard applied to the design of major flood
cnntrnl stmctures arrd representing the most severe rccumbkmtion of metcurological and hydrological conditions
considered rcaaonably characteristic of a particular region.

Strip cropping; Growing crops in a systematic arrangement of strips or bands along a contour.

Structural measures Meaaures such aa dam, reservoirs, dkes, levees, tloodwalls, channel alteration, high-flow
diverainns, spillways, and land-treatment meaaures designed to modify floods.

Substantial improvement: Any repair, reconstmction, or improvements of a structure, the cost of which equals or
exceeds 50 percent of the market value of the structure either before the improvement or repair is started or if the
stmcturc has been danraged and is being restored, before the damage occurred.

Subatarrtial damage The amount of damage to a structure caused by flooding that may be sustained before certain
regulatory and flood insurance requirements are triggered. As defined in NFIP regulation, a building is cutrsidered
substantially damaged when the cost of restoring the building wouId exceed 50 percent of the market vaIue of the
StIUCNre.

Tailwater: The reach of stream or river located immediately below a water control structure such aa a dam. In
cuntraat, headwater is the term applied to the pool inrmcdately above a dam.

Terrace A raised bank of earth having vertical m sloping sides and a flat top used to control surface runoff.

Upper MiasiaaippiRiver Baain: The portion of the Mississippi River basin that is above the contluenw of the Ohio
River. It includes the Missouri River Baain.

Upper Miaaissippi River: The reach of the Mississippi River from its cunfluenccwith the Missouri R]ver at St. Louis,
Missouri, upstream to its headwaters at outlet of Lake Itaaca in Minnesota.
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Watershed A region or area contributing ultimately to the water supply of a particulm watercourse or water body.

Wetlands Those areaa that are inundated by surface or groundwater with a frequency sufficient to support and, under
normal circtmratarrces, does or would support a prevalence’of vegetative or aquatic life that requires saturated or
seasonally saturated soil”conditiorra for growth and reproduction. Wetlands generally include bottorrrkmd hardwoods,
swamps, marahes, bags, and similar areas such as sloughs, potholes, wet meadows, river overflow, mud flats, and
natursl ponds.

Wing dikes: Rock wing Clkes or darns, closing danra, wood pile dikes, and bendway weirs are types of channel training

structures used to divert river flows toward a single main channel used for mvigation. GeneralIy constructed
perpendicular to flow, and constmcted to various submergent of emergent elevations, these structures usually function
most effectively at lower flows.
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CHARTER OF THE FLOODLAIN MANAGEMENT
REVIEW COMMITTEE





THE WHITE HOUSE

WASHINGTON

TO:

FROM:

BGGerald E. Galloway, Jr.

Administration Floodphin Management Task Force --

&

9T.J. Glauthier, Associate Director, Office of Management and Budget
KsdJdeen McGmty, Director, White House Office of Environmentrd PoI”
James R. Lyons, Assistant Secretary of Agriculture for Natural Resour L

SUBJECT Directive on the Establishment of an Interagency Floodplain Management
Review Committee

The p’~se of this dwctive is to establish an Interagency Floodplain Management
Review Committee and to designate you as Executive Director of the Committee. The
Committee will undertake an intensive review to: determine the major causes and
am.sequences of the Great Flood of ’93; evahrate the performance of existing floodplain
management and related watershed management prop, and, make rcconrmendations as to
what changes in current policies, programs, and activities would most effectively achieve risk
reduction, economic efficiency, and environmental enhancement in the floodplain and related
watersheds. As appropriate, the Committee should identify legislative initiatives that might be
proposed by the Administration.

Because floodphin management involves a complex intergovemmental system of
Fcderrd, State, tribal, and local responsibilities, you will ensure outreach to and consultation
with other levels of government and the public. You should conduct your activities and
deliberations in an open environment.

The Review Committee will include a multi-disciplinary and interagency group of
experts in fields relevant to floodplain management. The individuals listed at Attachment 1
have been assigned by their agencies to the Committee. As necessary, you are authorized to
request additionrd assistance, on an ad-hoc basis, from those agencies and from activities not
currently represented on the Committee. The Council of Economic Advisors staff will assist
in coordkation of economic analysis support. The Jrrstice Department will provide legal
assistance. FEMA will coordinate public affairs and Congressional and intergovemmentrd
relations for the Committee. The Scientific Assessment and Strategy Team, which was
established by a White House directive dated November 24, 1993, (Attachment 2), is further
assigned to the Review Committee and will operate under the Committee’s dkection.

Resources to support the salaries of individuals assigned to the Committee will bc
provided by parent agencies. You will be provided an appropriate budget to support the
travel and other activities of the committee. As coordinated by OEP and OMB, you will be
provided a three-person administrative support staff, office space, and supporting equipment.



For the period of this study, you will be assigned to the White House and will report
directly to us. You will, serve as the primary representative of the Committm for P@oses of
public outreach and communications and will have executive responsibility for organizing and
executing the work of the Committee.

Not later than February 1, 1994, you will submit to us for approval a detailed mission
statement for the Committee and a time-phased work plan. The mission statement should
reflect coordination with as broad a segment of interested activities as possible. Not later
than May 1, 1994, you will provide a prelirniiary report to us on the results of the review. A
final report will be issued t the public by June 1, assuming expeMiorrs review by the
Admirristri4ion. Every 3 weeks, or more frequently if required, you wilI provide us with in-
process-reviews of the effort.

Attachments (2)
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FLOODPLAIN -- “-- “ ‘–- ‘–- ‘T REVIEW
COMMITTEE
ACTIVITIES

MANAWHVWN’
MEMBERSHIP

COMMITTEE MEMBERS AND ACTIVITIES

Washington, DC-based Members

US MiIitary Academy
BG Gerald E. Galloway - Executive Director

US Depmtment of Agriculture
Dr. Margriet Csawell, Econumic Research

Sewice, Ws.sbington,DC
Thomas WeJni, Soil Conservation Service,

Washington, DC

US Department of Army (ArmY Corps of Engineers)
Richard DiBuono, Wa.sbiugton,DC
Arnold Rubbim, Vicksburg, MS
Harry Shoudy, Washington, DC

US Department of the fnterior
Robert Clevenatine, Fkh and WllWlfeService,

Ruck Island, IL
Jerry Rasmussen, Fish and Wildlife Service,

Columbia, MO

Environmental Protection Agency
ShannonCunniff, Washington, DC
Joseph Femmte, Washington, DC
Lewis Roscnbluth, Washington, DC

Federal Emergency Management Agency
Mary Jeau Pajak, Washington, DC
Michael Robinson, Washington, DC

Sioux Falls, SD-baaed Members
Scientific Assessment and Strategy Team

US GmIogical Survey
Dr. John Kelmelis, J&stun, VA, Team Leader

US Depmtment of Agricuftum
David BuJand, Soil Conservation Service,

Huron, SD
Dr. Maurice Mausback, Soil Conservation

Service, Lincoln, NE
James Reel, Soil Conservation Service, Des

Moines, IA

US Department of Army (Corps of Eogineem)
Dr. Gary Freeman, Vicksburg, MS
S.K. Nanda, Ruck Island, JL
Tm Peterson, Omaha, NE

US Department uf the Jnterior
Dr. John Dohrenwend, U.S. Geological

Survey, Meufo Park, CA
Ron Erikson, Fkb and WMfife Service, Twin

Cities, MN
Johu Evau.s, U.S. Geological Survey, Reston,

VA
Dr. David Galat, NationaJ Biological Survey,

Columbis, MO
Dr. W1lfii Kirby, U.S. Geological Survey,

Reston, VA
Msrk Laustmp, NatiouaJ Biological Survey,

Ondaaka, Wf
Tim L1ebermann, U.S. Geological Survey,

Carson City, NV
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Thomas Owens, National Biological Survey,
Onalaska, WI

Wayne Rohde, U.S. GeologicalSwvey, Sioux
Fafls, SD

Environmmtal Protectkm Agency
Milo Anderson, Chicago, IL
Cathy Tortorici, KansasCity, KS

Federaf Emergency Management Agency
Mark Whitney, Washington, DC

Additional SUpport Provided to the FMRC

by

Council on Environmental Quality
Katfdeen Gallagher
Patty Ltppcrt-Slack

US Department of Agriculture
Valerie Parich
‘rallllllJ’Short

US Department of Commerce
Ahna Ripps

US Deptiment of the Interior
Yvette Pryor

US Deptiment of Justice
Ted Boiling

Environmental Rotmtion Agency
Cbarlynne Boddie

Federal Emergency Management Agemcy
Daniel Cotter
Paige Darden
Mary Jo Vrem
Mark Whitllcy

Tennessee Valley Authority
Curt Goff

Additional Support Provided to the SAST
by:

Federaf Emergency Management Ageney
Daniel Cotter, Washington, DC

U.S. Geological Survey
Byron Stone, Rcston, VA
Charles Trautwein, Sioux Falls, SD

Hughes STX Corporation
Norman Bliss, Sioux Falls, SD
Ron Risty, Sioux Falls, SD

INFORMATION GATHERING ACTMTIES

Meetinga with Federal Agencies Department of Commerce - National Weather Service
Depamnent of Heafth and Human Services

Department of Agriculture - Agricukuml Stabilization Deparmnent of Housing and Urban Development

and Conaexvation Service Department of the Interior - Bureau of Indian Affaira

Department of Agriculture - Farmers Home Department of the Interior - Bureau of Reclamation
Administration Depamnent of the Interior - Fti and WMfife Service

Department of Agricufhue - Federal Crop Insurance Deparbnent of the Interior - U.S. Geological Survey

Corporation Department of the Interior - National Biological Survey

Deparhnent of Agriculture - Rural Development Department of the Interior - National Park Service
Administration Deparment of Transportation

Department of Agriculture - Soil Comervation Service Environmental Protection Agency
Department of the Army - Corps of Engineers Federal Emergency Management Agency

Department of the Army - hstihle for Water Resources General Accounting Office

Department of Commerce - Economic Development Office of Management and Budget
Administration .%naflBusiness Administration
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Meetings with National and Regional
Organizations

Advisory Council on Hktoric Preservation
American Farm Bureau Federation
American Rivers
American Society of Civil Engineers
Association of American State Geologists
Association of State Flood and Storrnwater Managers
Association of State Ffmdpfain Managers
Aasmiation of State Wetland Managers
Coalhion to Restore Aquatic Ecosystems
Coalkion to Restore Urban Waterfronts
Environmental Defense Fund
Interstate Council on Water Policy

OUTREACH ACTMTIES

Attendance at Conferences, Meetings and
Workshops

Association of State Fkmdpfain Managers Conference -
Tulsa, OK

Fiab and Wllfllfe Interagency Committee Meeting -
Rock Island, IL

Governor’s State Flcadplain Workshop - Springfield,
n

Governor’s Taak Force on Floodplain Management -
Jefferson City, MO

Illinois Association for Floodplain and Stonnwater
ManagementConference- Lisfe, IL

Iowa Ffood Recovery Workshop - Davenport, IA
Lower Mississippi River Conservation Committee -

Little Rock, AR
Mistisaippi Interstate Coopaative Resource Association

- Overland, KS
Minnesota Water ’94 Conference - Minneapolis, MN

National Association of Conservation DIsuicta
National Association of Home Builders
Natioaal Association of Realtors
National Com Growers Association
NatiomI Fiab and WlldIife Foundation
Natiomf Governors Association
Natioml Tm.st for Hktoric Preservation
National Wildlife Federation
Natural Disaster Coalition
MARC 2000
Sierra Club
The Nature Conservancy
Upper Mississippi River Baain Association
Working Group on Sustainable Redevelopment
World W1ldlife Fund

SCS State Ccmaervationist Meetiag - Kanaaa City, MO
State Floodplain Task Force Meeting - Madison, WI
State Floodplain Taak Force Meeting - Mimwapdis,

MN
State Flood Task Force Meeting - Des Moines, LA
State Task Force Meeting - Lincoln, NE
State Taak Force Meeting- Pierre, SD
Technical WOrkahOp - St, LOtiS, MO
Upper Mississippi River Baain Association Meeting -

St. Louis, MO
Upper Mississippi River Conservation Committee -

LaCrosse, WI
USACE Ffoodptin Management ,kaaesament Pubfic

Meeting - St. Paul, MN
USACE Ffoodpltin Managera Meeting - Rena, NV
Upper Mississippi River FIood Control Aaaocimion -

Quincy, IL
World W1lWlfe Fund Conference - Jefferson City, MO
World Wildlife Fund Conference - Rock Island, IL
World WIl~lfe Fund Conference - W1nom. MN

Viiits with State, County and City Officials and Other Local Interests

Iowa Audubon County, Iowa
Governor Terry Brandstad Carter Lake, Iowa
Ames, Iowa Cherokee, Iowa
Audubon, Iowa Council Bluffs, Iowa
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Des Moines Water Works, Des Moines, Iowa
Dickinson County, Iowa
Eddyville, Iowa
Hamburg, Iowa
Iowa Department of Economic Development
Iowa Department of Natural Resources
Iowa Levee District 16
Keokuk, Iowa
LeeCounty, Iowa
MambaUCounty, Iowa
Maraballtown, Iowa
Ottumwa, Iowa
POttawattamie County, Iowa
Sibley, Iowa
Spirit Lake, Iowa
WappellOCOunty, Iowa

fllinois
Governor Jim Edgar
Alexander County, Illinois
Beardstown County, Illinois
Brow nCounty, Illinois
Calhoun County, Illinois
Fults, Illinois
Grafton, Illinois
Greene County, Illinois
Havana, Illinois
Hull, Illinois
Illinois Farm Bureau
JacksonCounty, Illinois
Jereay COunty, Illinois
Maeystown, Illinois
Mason County, Illinois
Monroe County, Illinois
Morgan County, Illinois
NIota, Illinois
Pere Marquette State Park, Illinois
Pike County, Illinois
Pulaski County, Illinois
Quincy, Illinois
Randolph County, Illinois
Shawnee College, Illinois
Southwest Illinois Planning Commission
Sny Levee District, Illinois
Springfield, Illinois
Vabneyer, Illinois

Kansas
Governor Joan Fimey

Elwood, Kansas
Kansas Stste Legislator Flo,gd Recovery Taak

Force
Manhattan, Kansas
Topeka, Kansas

Mimesota

Austin, Minnesots
Cottonwood County, Minnesota
Mower County, Mimesota
Wlndom, Minnesota

Missouri
Governor Mel Carmban
Jefferson City, Missouri
MARC 2000- St. Louis, Missouri
Missouri Agricultural and Land Management

Resources Institute
Missouri Department of Conservation
Missouri Department of Natural Resources
Missouri Farm Bureau
Missouri Levee Districts
St. Charles County, Missouri
St. Louis County, Missouri
St. Joseph, Missouri
Ste. Genevieve,Missouri

Nebraska
Beatrice, Nebraska
Lincoln, Nebraaka
Papio-Missouri River Natumf Resources

District, Nebrsaka
%rpy County, Nebraska

Ninth Dakota
Fargo, North Dakota
State Hazard Mitigation Team, North Dakots

South Daknta
Madlaon, South Dakota
Montmse, South Dskota

Wisconsin
Black River Falls, Wisconsin
Darlington, Wkconain
Eau Claire, Wkconsin
Eau Claire District Office, Wkconsin

Department of Natural Resources
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Optiona Review Meetings
&msasCity, MO
Springfield, IL
St. Paul, MN

CONGRESSIONAL BRIEFINGS AND MEETINGS

US Senate - Members

Semtor Bond (R - MO)
Senator Siion (D - IL)

US Senate Members Represented by

Kathy Ruffalo/Semtor Baucus (D - MT)
Committee on Environment and Public Works

Steve Knorr/Senator Bond (R . MO)

Rucky Kufm/Semtor Bumpers (D - AR)

staff

Paul Reinecke/Semtor Harkin (D - IA)

Proctnr Jones/Senator Johnston (D - LA)
Comndttee on Appropriations, .Wbcomndttee on Energy
and Water Development

Jomthan Wyner/Semtor Keny (D - MA)
Comm”ttee on Banking, Housing and Urban Affairs,
Subcommittee on Housing and Urban Affairs

Patrick Westoff/Senator Leahy (D - VT)
Committee on Agriculnue, Nutrition and Forestry

m Carrie ApostoIou/Semtor Mikulski (D - MD)Committee on ApprOpn’ation.f, Subcomndt7ee 6.
Agriculture, Rural Development and Related Agencies

Sue Masica/Semtor Byrd (D - WV)
Committee on Approptiaiion$, Subcommittee on Inten”or
and Related Agencies

Jeau Louver, Dan Delish/Semtor Chaffee (R - Rf)
Com”ttee on Enw’ronment and Public WorkY

Eric Terrel/Semtor Daacfde (D - SD)

Ira’Paull/Senator D’Amato (R - NY)
Com”ttee on Banking, Housing und Urban Affairs,
Subcommittee on Housing and Urban Affairs

Greg Sclmecke/Semtor Dole (R - KS)

Jeff Hanisou/Senator Durenberger (R - MN)

Stephen Koha.WSenator Gmnnn (R - TK)
Comm”ttee on Appropriations, Subcommittee on
Veterans Affairs, Housing and Urban Development, and
Independent Agencies

Doug Stout/Senator (h’assley (R - IA)

Committee on Appropriations, Subcom”ttee on
Veterans Affairs, Housing and Urban Developnwt, and
Independent Agencies

Maria F’etmos/Semtor Moseley.ham (D . IL)

Shenie Cooper/Senator Nickles (R - OK)
Committee on Appropn”ation.r, Subconuniaee on Interior
am? Refated Agencie$

Jafzu Kardu/Semtor Pressler (R - SD)

Kriss Wamen/Semtor Sarbanes (D - MD)
Com”ttee on Banking, Housing and Urban Affm”rs,
Subcom”ttee on Housing and Urban Affairs

Tcicia HaneghanNemtor Simon (D - IL)

US Honse of Representatives - Membem

Representative CaJvert (R . CA)
Representative Costello (D - IL)
Representative Danner (D - MO)
Representative Durbin (D - IL)
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Representative Emerson (R - MO)
Representative Ewing (R - IL)
Representative Fume (D - OR)
Representative Kennedy (D - MA)
Representative Izach (R - IA)
Representative L1ghtfoot (R - IA)
Representative Mamdlo (R - IL)
Representative McKeon (R - CA)
Representative Mine@ (D - CA)
Representative Minge (D - MN)
Representative Nussle (R - IA)
Representative Regufa (R - OH)
Representative Skeen (R - NM)
Representative Skelton (D - MO)
Representative Smith (D - IA)
Representative Talent (R - MO)
Representative Volkmer (D - MO)
Representative Weldon (R - PA)

US House of Repreaentatives Members
Represented by Staff

Ken Kopocis, Scott SIesinger/Representative AppIegste
(D - OH)
Committee on Pubfic Works and Transportation,
Subcommittee on Water Resources and Enw’ronment

Bob Schmidt/Representative Bevill (D - AL)
Committee on Appropriations, Subcom”nee on Energy
arui Water Development

Dsrby BeckeriRepresentative Costello (D - U.)

Beth Phillips/Representative Danner (D - MO)
Dsn O’Grady/Representative Durbin (D - fL)

Roxanne Sndth/Representative Evm.s (D fL)

Tom MeluisfRepresentative F,elds (R - TX)
Com”ttee on Merchant Marine and Fishen”e$,
Subcommittee on Environment ond Natural Resources

Miguel Gonzafez/Representative Gliclanan (D - KS)

Sash Dtddiipresentative Johnson (D - SD)

Barry Scanfon, Brisn Dohexty/Representative Kennedy
(D - MA)
Com”ttee on Banking, Finance, and Urban Affhim,
Subcom”ttee on Con.wm?r Credit and Insurance

Frank Ihucell/Representative Lightfcmt (R - 1A)

Ann Swsrtz/Represmtative Marmllo (R - fL)

BII1Wartleld/Representative McDsde (R - PA)
Cow”ttee on Approptim”ons, Subcom”ttee on Inte?ior

Lms Battfes/Representative Skelton (D - MO)

Dsn Ashe, Barbsrs Polo/Repn?sentative Studds (D -
MA)
Committee on Merchant Marine and FMeeries,
Subcommittee on Enw’ronnwu and Natural Resourc~
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U.S. FARM PROGRAM

PRODUCTION ADJUSTMENT/PRICE SUPPORT

The Food, Agriculture, Conservation, and Trade Act of
1990 (The 1990 Farm BI1l) continued the market
orientation of its predecessor, the Fnud Security Act of
1985, The stated goafs of the 1990 Farm Bill were to
ease fiuancial stress for fanners, reduce government
costs, reduce crop surpluses, maintain export
competitiveness, and enhance environmental qtilty.
The most widely known features of famn policy are the
Production Adjustment/Price Support Programs
administered by the Agricultural Stabilization aad
Conservation Service of the USDA. These programs
are aimed at supporting farm income aad keeping
agricultural production in fine with anticipated needs,
In general, farmers enrolled in the program are given a
price suppurt for growing specified conunodlties. Not
all agricultural crops are included. If an acreage
reduction program is in effect, farms are required to
place a specified proportion (set-aside) of their acreage
based on previous cropping history (base acres) in
conservation uses (acreage conservation reserve
ACR). Two major floodplain crops, wheat and corn,
are in the acreage reduction program, but soybeans are
not.

Price support programs were first authorized in 1933.
Suppcut can be tbruugh loans, purchases, payments, or
a combination of these methods. A deficiency payment
rate is calculated as the difference between the “target”
price which is currently set by the Secretary of
Agriculture at the stamtory minimum level, and the

higher of the actual market price per crop tit or the
loan rate. The totaf payment to the fanner is the
payment rate multiplied by the eligible production. The
eligible production is calculated as the payment acres
(base acres minus s.t-aside/ACR acreage minus 15
percent normal flex acres) times the program yield
which is a fixed amount baaed on past production
averages.

Even in its most simplified form, the program is
complex. There are other important factors that
determine profitability for an individual farmer. For
example, there may be a cost associated with
maintaining a cover crop on the set-aaide acres. A
fanner can grow a crop other than com on the normal
flex acres (15 percent) which would change the per-acre
calculations. If land qualky and productivity vary on
the fmm then the average yield per acre may differ
when the farmer participates in the program. Such
consideration.s are important to individuals, but make
discussions of fderal farm programs unnecessarily
coufusing, ‘l%ercfore, the following example is
presented to illustrate the importance of farm
productivity, market prices, and farm program
parameters such as the set-aaide rate, target price, and
program yield in determining whether a farmer will
participate and the level of government payments.
Table C. 1 shows a simplified example of how a com
fanner would compare his/her income with and without
participation in the USDA Commodity Program.
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Table C.1 Example of Accounting Method for EvaSmiting Partkipation in the Federal Farm Pmgmm for Corn.

Not Participating Participating
in Program in Program

Production Calndatiom

Baae acres acres 100 100

Set-aaide/ACR acres m 10

Permitted acres acres m 90

Maximum pay. acres acrea na 75

Planted acres acres 100 90

Amuaf yield bulacrc 135 135

Total production bushels 13,5CU 12,150

Market price $Ibu 2.10 2.10

Revenue horn sale $ 28,350 25,515

Total production coat $175/acre 17,500 15,750

Payment Calculations

Program yield bu/ac - m 115

Program production bushels m 8,625

Deficiency pay. rate $/bu na .65

Program payment $ m 5,606.25

Faxmer Income

Total net income $ 10,850.00 15,371.25

Notes: “m” meana not applicable for farmer not enrolled in Commodity Program. Calculation were made using
parameters similar to those used in the 1993 Com Prograrw Set-Wide mte = 10%; Program Yield = 115 bushels per
acre baaed on a national average; and Target Price = $2.75 per bushel. Program production is [(1OO*O.85)-
(1OO*O.10)]*1 15. The deficiency payment rate is the target price minus the market price (2.75-2.10 = 0.65). For
Simplicity, the loan rate is not included in the analysis. Planted acres are equaf to the baae acres leas tbe set-aaidc acres.
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FLOODPLAIN MANAGEMENT ACT

FUNDAMENTALCOMPONENTSOF PROPOSED LEGISLATION

The Interagency Floodplain Management Review
Committee recommends that the Administration propose
enactment of a law with the following components:

1) A national policy on floodplains and

floodplain management which:

a) Encourages actions to avoid or minimim
vtdnerabllity to flmds, and to mitigate flood losses;

b) Recognizes that fundamentdly, floodplain
management must be implemented from the bottom up;

c) Promotes comprehensive systems approaches to
floodplain management;

d) Encourages participation in the National Fluud
Insurance Program;

e) Encourages linkage between state emergency,
floodplain, natural resource, and coastal zune managers;

f) Recognizes and encourages the link between
management of watersheds, ecosystems, and
floodplains;

g) fitablishes that all federal agencies will address the
new vision of floodplain management in undertaking
their activities; and

h) Recognizes and encourages the link between pre-
disaster planning and hazard mitigation in floodplain
management.

2) Incentives for states to develop a
capacity for and commitment to floodplain
management includhg:

a) Multi-hazard mitigation grants to states for planning
and implementation activities. States could pass grams
slong to cmmmmities.

b) Research and tecluicd assistance grants for
floodplain management to assist states in carrying out
research, including mapping, and training required with
respect to floodplain management. States could pass
grams along to communities.

c) Federal projects would have to be consistent, to the
maximum extent practicable, with state floodplain
management plans.

d) Participation in on-going, non-dk~ter flood damage
reduction and mitigation activities could be withheld
from those states that do not undertake flrmdplain
management planing.

3) Guidelines for slates as to what easentiai
elements are required for a state floodplain
management plan to receive federal
aPPrOViIl (establishes a 5-year period to
complete a floodplain management pkan).
Essential elements for federal approval of
state floodplain management plans include:

a) Use of the standard project flood and one percent
per annum floodplain to set priorities for planning and
decisiomnaking;

b) Consistency with NFIP requirements;

c) Mechanisms to achieve greater participation in NFIP
by individuals;
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d) Definition of what constitutes appropriate land and
water uses within the floodplain that have a direct 4) Cost-sharing. Establishes the amount of
significant impact on flood stage (level of significance
to be defined by states but not less than NFIP floodway

any grant made pursuant to this Act as

requirements); tiltially not exceeding 80 percent of the
state’s coat of undertaking the activity of

e) tin inventmy and designation of areas of particular the grant and will decrease over ten years
concern withk the floodplain snd watersheds (inclusive to a 50 percent share. Establishes greater
of aquatic areas) affecting flooding; funding priority given to states with

fI Identification of the meana by which states propose
docum~nted in~fidual participation in

to exert control over the land and water uses referred to NFIP in excess of a minimum percentage,

above (such as a state permit program); e.g., 50 percent.

g) Broad guidelines on priorities of land uses in
particular areas, includlng those uses of lowest priority;
and,

h) Watershed management plans.

ESTIMATED RESOURCE REQUIREMENTS

It is estimated that implementation of the Act would
require an increase of the FEMA staff by 15 individuals would be used to supplement atate efforts and wnuld
nationwide to distribute grams and oversee the program. therefore represent a sharing of the costs of building
The total annual federal cost of the program, for and implementing floodplain management programs
staffing and grants, is estimated as $70 nrillion. Grants meeting federd standards.
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FEDERAL POLICIES AND PROGRAMS FOR
FLOODPLAIN MANAGEMENT

ADMINISTRATIVE GUIDELINES

Floodplain Management

Executive Order 11988, 24 May 1977 requires federal
agencies to provide Ieademhip and take action to: (1)
avoid development in the baae (10Wyeu) floodplain
mdess it is the onfy practicable alternative; (2) reduce
the hazards and risk associated with floods; (3)
minimize the impact of floods on human safety, health
and welfare; and (4) restore and preseme the natural
and beneticid values of the floodplain.

Protection of Wetlands

Executive Order 11990, 24 May, 1977 directs federal
agencies to provide lcaderahip in minimizing the
destruction, loss, or degradation of wetlands. Section 2
of this order states that, in funherance of the National
Environmental “Policy Act of 1969, agencies shall avoid
undertaking or aasisting in new construction located in
wetlands unless there is no practicable alternative.

U.S. DEPARTMENT OF AGRICULTURE

Agricultural Stablliiation and
Conservation Service

Agricultural Conservation Prugram: The
Soil Conaervatimt and Domestic Allotment Act of 1936
provides cost sharing to farmera and ranchers to

principles and Guidelines

The Principles and Guidelines established by the Water
Resources Council and approved by the President on
February 3, 1983, prescribe a sin81e federal objective,
national economic development (NED), and do not
spccitically characterize other plans that must be in the
array of alternatives considered by federd a8encies in
pltig water resources development projects. They
do, however, allow for display of potential impacts in
four accuunts: NED, environmental quality (EQ),
regional economic development (RED) and other social
effects (OSE). Alternative plana formulated must
include a plan that reasonably maximizes net national
economic development benetits, consistent with the
federaf objective. ‘fhk plan is identified aa the NED
plan .~d is the one m be recommended for federal
action, unfess the Secretary of a depmtmcm or head of
an independent agency grants an exception to this mle.
Exceptions may be made when there are ovemid1n8
reaaons for recommending another plan, baaed on other
federal, state, local and international cuncema. The
Wlnciples and Guidelines are applicable to USACE
implementation studies for civil works water project
plana and to similar plana of the SCS, TVA, and BOR.
They have no standing aa Administrative Rules.

encourage them to carry out conservation and
environmental practices on agricultural land that result
in lon8-term public benefits. Practices eligible for cost
sharing include: establishment or improvement of
permanent vegetative cover, contour or strip-cr0ppin8
systems, and terrace systems; development of springs,
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seeps and wells; installation of pipelines, storage
facilities, and other measures intended to provide
erosion cuntrol on range or paature land; installation of
water impoundment reservoirs for erosion control,
conservation, and environmental and wildlife
enhancement; planting trees and shrubs and improving
timber stands for protection against wind aud water
erosion and for timber production; and development of
new or rehabilitation of existing shallow water areas to
support food, habitat, and cover for wildlife. Practices
that are primarily production-oriented are not eligible
for cost-sharing.

Agricukurul Water Quality Protection
Program: The Food Security Act of 1990 authorizes
USDA to enter into 3- to 5-year agreements with farm
owners and operators to develop and implement plans to
protect water quality. These agreements do not
preclude crop production on the enrolled acreage.
Eligible lands include wellhead protection areas within
1,000 feet of public wells, areas of kwst topography
where sinkholes convey ruuoff water directly into
groundwater, critical areas having priority problems
resulting from agricultural non-point sources of
pollution, areas where agricultural non-point source
pollution is adversely affecting threatened or endangered
species habitats, and other environmentally sensitive
areas identified by the USDA, the EPA, DOI, or state
agencies.

Conservation Reserve Program: The Food
Security Act of 1985, aa arnendcd, encourages fanners,
through 10-15 year contracts with USDA, to stop
growing crops on cropland subject to excessive erosion
or that contributes to a significant water quality problem
and plant it to a protective cuver of grass or trees, A
conservation plan describing the conservation measures
and maintenance requirements to be carried out by the
owner or operator during the term of the contract must
be agreed to by the participant and the district
conservationist.

Disaster Payments The Agriculture
Consumer Protection Act of 1973 authorized dkaater
payments to compensate farmers for prevented plantings
aud unusually low yields due to natural disasters,
adverse weather, aud other conditions beyond a
producer’s control. The program covered wheat,

badey, tom, sorghum, rice and.cotton, Prior to
enactment of the Federal Crop Insurance Act of 1980,
the dk.aater payments program cumpenaated eligible
farmers for losses due to natural dk.aaters. The Act
ended the dkaater assistance program for those counties
in which Fcderd Crop fnaumnce was available.
However, the Secretary of Agriculture has the
discretion to issue disaster type payments to _ if
he thhdcs the situation warrants it. Dkaater payments to
an indlviduaJ under the wheat, feed grains, upland
cotton, aud rice programs combined cannot excccd
$100,000.

Emergency Conservation Program: The
Agricultural Credit Act of 1978 provides emergency
funds for sharing with farmers and ranchers the cost of
rehabilitating farmland damaged by wind erosion,
floods, hurricanes, or other natural dkaaters, and for

c~ing Out emergency water conservation measures
during periods of severe drought. The natural dkaater
must create new conaervatimt problems, which, if not
treated, would (1) impair or endanger the land; (2)
materially affect the productive capacity of the land; (3)
represent unusual damage which, except for wind
erosion, is not the type likely to recur frequently in the
same area; and (4) be so costly to repair that federal
assistance is or will be required to return the land to
productive agricultural use, Conservation problems
existing prior to the dkaater involved are not eligible
for cost-sharing assistance. Cost-share agreements are
required, and federal assistance cannot excccd 65
percent of the actual, average, or estimated cost of
performing the emergency induced work.

Forestry Incentives Prugram: The
Cooperative Fnrestry Assistance Act of 1978
encourages landowners to plant trees on suitable open
lands or cut over areas and to perfomr timber stand
improvement work for production of timber and other
related forest resources. Cost-share agreements
between the landowner and the Secretmy of Agriculture
are baaed on forest management plaua developed by the
landowner in cooperation with arrd approved by the
State foresny agency. Cost-sharing assistance caunot
exceed 65 perccrrt of the cost of work under approved
plans.
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Price and Income Support Programs:
Corrrrrrodity Credit Corporation (CCC) programs
support and stabilize farm prices and income and
maintain stable levels of supply. These gods are
accomplished through CCC payments, purchases, and
acreage rcductiort programs. Price and income support
programs began with the Agricultural Adjustment Act
of 1933 which introduced a number of new policies
including payments to farrrrerr for voluntary acreage
reductions, on-farm storage, and marketing agreements,
AU subsequent farm legislation has continued to
emphasize price and irrcome supports for major crops.

a) Nonrecourse Commodity Lams:
Congressionally-established loau rates provide
minimum crop prices through nonrecourse
loam to fm’rrrera. A norrrccourse loan is one
which fanners are not obligated to repay; they
carr simply forfeit the collateral (the crop). A
farmer can place the crop in storage and
receive a loan from the government based on
the established loan rate. If the market price
rises above the lomt rate, the fanner can sell
the crop on the market and repay the loan,
interest, and storage crests. If the market price
does not rise above the loan rate, the farmer
can default on the loan (without penalty) arrd
turn the cmp over to the government.
Consequently the loan rate placrs a floor under
the ccmtrrrodity price for a pwticipant.

b) Deficiency Payments: Corrgressiorrafly
established target prices for certain crops
enable participating farmers tn receive
“deticicrrcy payments” from the CCC for
eligible program commodities when corrrnrodIty
prices fall below the target price for spcciticd
periods of time. The legislative deficiency
payment rate is the target price minus the
higher of (1) the loan rate, m (2) the ~tiOn~
average market price for the first five months
of the marketing year. Deficiency payments
are bawd on “program yields” rather than
actual yields. Program yields are established
by the Agricultural Stabilization and
Conservation Service (ASCS) county
cwrrrrrittccs and are a function of the farm’s
historical yields, Deficiency payments are

multiplied by a program allocation factor. In
years when program expenditures arc high, the
Secret~ of Agriculture can invoke the
progrmrr allocation factor in order to reduce
expenditures. The program allocation factor is
legislated to be hctween 0,8 and 1.0, but its
actual value is not known by farmers at sign-up
time.

Serdbrrster Provision: The Food Security Act
of 1985, as amended, discourages the conversion of
Kkghlyerodible land to agricultural production. If
highly erodlble grassland or woodland is used for
cropiand production, producers may lose eligibility for:
price and income snpports, crop insurance, FrnHA
loans, CCC storage payments, farm storage facility
loans, and other programs under which USDA makes
payments. Sodbuster applies to highly erodible land
which was not planted to annually tilled crops from
1981-85. To maintain eligibility for USDA progrmrr
benefits, producers must have a conservation plan
approved by their local conservation district for any
highly erodible land broken out for crop production
after that date.

Supply Restriction Prngrarrrx Acreage
reductions, set-asides, paid land diversions, and
payment-in-kirrd programs have been the primary means
of restricting supply. The general goal of these policies
is to reduce the number of acres phrrtcd and thus
reduce crop production. If an acreage reduction or set-
mide is in effect, producers must reduce their plantings
by a specified percentage of the acreage base for each
enrolled commodity to bc eligible for CCC loans,
purchases, and payments.

Swarrrpbuster Provision The Frrnd Security
Act of 1985, as amended, discourages the cmrveraiort of
mturd wetlands to croplmrd use. With certain
exceptions, if producers converted a wetland area to
cropland after December 23, 1985, they lose eligibility
for several USDA program benefits (see list above
under wdbnster provision).

Wetlands Reserve Prngmrrr: The Fnod
Security Act of 1990 provides fmancid incentives for
restoration and protection of wetlands if farmers agree
to long-term (30-year or permanent) easements.
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Fanned or convened wetlands (must have been
convemed prior to December 23, 1985), adjacent
functionally related lands, and riparian areaa that link
wetlands are eligible for enrollment. In addhion,
fanned wetlands and adjoining lands enrolled in the
conservation reserve may be permitted to be emolled if
they have high wetland functions and values, were not
planted to trees under a Conservation Reserve Program
(CRP) contract, and are likely to return to production
after they leave the CRP. The federal government will
provide not less than 75 percent cost-shze for
restoration, plus lump sum payment for eaaement.

Water Bank Program: The Water Bank Act
of 1970, as amended, provides for preservation and
improvement of major wetlands as habitat for ndgrato~
waterfowl and other wildlife; conservation of surface
waters; reduction of runoff, soil and wind erosion,
flood control; improved water quality; improved
subsurface moisture; and enhancement of the natural
beauty of the landscape. Under this program, wetland
owners enter an agreement with the ASCS promising
not to drain, bum, till, level, or use the wetland for a
10 year period. Tbe Water Bank Program agreements
extend protection to and require consewation meaaures
on adjacent upland habitat. In exchange, the landowner
receives an annual payment designed to reflect local
real estate values. If the land is afso under a FWS
agreement, the annual payment is reduced by 20
percent. Wlen accepting an area into the program,
ASCS tries to maintain a 3:1 or 4:1 ratio of uplands to
wetlands. The term “wetlands, ” for purposes of
cming out the program include: seasonably flooded
baains Or flats, fresh meadows, shaflow fresh marshes,
deep fresh marshes, open fresh water, shrub swamps,
and wooded swamps. Participants in the program enter
in to 10-year agreements, with provisions for renewal,
and receive payments for approved conservation work.

Soil Conservation Service

Crmperative River Basin Program: Section
6, PL 83-566, provides for tecfuical assistance to
Federal, State, regional, and local governments in
formulating and carrying out plans for conservation use
treatment meaaures, nonstmctural meaaures, and

development. Plans may include management and
stmcturaf measures, or combinations thereof. There are
no cost sharing requirements.

Emergency Watershed Protection Progrmn:
section 216, PL 81-516 and Section 404, TMe IV, PL
95-331 provided the Soil Conservation Service with
authorization for dkaater relief fundiig in reptig
damages to waterways and waterahcds. Work includes
debris removal and erosion control for waterways, levee
repair and relocations.

Emergency Wetfand Reserve Program: The
same authority as Emergency Watershed protection
Program provides for the purchase of easements from
persons owning cropland who voluntarily agree to
restore fanned, converted, or potential wetlands. The
combined cost of restoring the land and levees must
exceed the fair market vafue of the affected cropland to
be eligible for the program. The eaaements are
purchased to promote wetland values such aa hydrology
and vegetation, and protect the functions and values of
wetlands for wildlife habitat, water quality
improvement, fluud water retemion, floodway
enhancement, environmental education, and other values
determined appropriate by SCS. Use of the eaaement
lands for cropland is prohibited.

Watershed Protection Section 3, Watershed
protection and Flood Prevention Act of 1954; PL 83-
566 provides for technical assistance to state and local
governments in planning and carrying out works of
improvement to protect, develop, and utilize the land
and water resources in small watersheds under 250,000
acres in size. Conservation land treatment, and
structural, and nonstructural meaaures are used to
address problems related to watershed protection, flood
prevention, and agricultural and nomgricultural water
management. Nonatmctural measures me preferred.
Projects must be sponsored by entities Iegafly organized
under state law, or any Indian tribe or tribal
organization, having authority to carry out, operate, and
maintain works of improvement. Cost-sharing
requirements arc variable, depending on the nature of
the project.
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Farmers Home Administration

Debt Cancellation Conservation Easements:
FmHA can forgive debt in exchangefor conservation
easementson environmentallysensitiveportions of a
borrower’s property. A conservationeasementmay be
obtained for a period of not less than 50 yesrs. A
perpetual easement will usually be recommendwl. Both
current and delinquent FmHA borrowers are eligibleto
participate in the debt restructuring conservation
easement’ program. Tbebormwers must have loans
secured by real estate. The easements can be
established forconaervation, recreational, and wildlife
purposes on fsrm property that is wetland, wildlife
habitat, upland, orhighly erodiblekmd. Non-program
borrowers twe not eligible to participate. There is no
cost sharing.

Loans: Below market rate ownership and
operating loans are available directly to farmers through
the FmHA. ‘fberelatively lowrates reduccthe cost of
capitaf and msy encourage fanners to expand the sizcof
tbeiroperations. ‘f%eloan saremad eprimarilyto
family farmers whocammt obtain private credhto
finance operations ormakefann improvements. fn
addition the FmHA increasingly has been providing
dkister emergency loans that can rcducc the risk nf
farndng in flood prone arem. The FmHA issued
regulations in 1983 (7 CFR Part 1940.301) stating that

DEPARTMENT OF THE ARMY, U.S.

(USACE)

Fish and Wildlife Enhancement: Section
906, Water Resources Development Act of 19S6, PL99-
662 provides that for any project measures
rcconunended to enhance fish and wildlife, costs will be
entirely federal when the benefits have a mtiond
character and, where they do not, non- fcderai interests
shall reimburse 25 percent of the costs. The non.
federal share of operations, maintenance and
rehabilitation costs will, in all cases, hc 25 percent.

Ffnnd Emergency Operations and Disaster
Assistance PL 84-99 cnvera emergency activities
pursuant to PL 99-S4, as amended by tbe Florid Comml
the Flood ControI Act of 1962 and further smended by

FmHA loans are not to be allowed for activities that
would directly or indirectly affect wetlands, unless there
is “no practical alternative.” In addition, FmHA will
soon publish regulations implementing the farm debt
restmcture and conservation set-aside provisions of the
Food Security Act of 1985 (section 1318). ‘fMs
program wiO allow a farmer who is unable to repay his
loan to have a ponion of his FmHA loan cancelied in
exchange for a conservation easement of at least 50
years. The percentage of the debt forgiven will be
equal to the percentage of the farm acreage (sccurcd by
the loan) which is placed under easement.

Transfera of Inventory Farm Properties to
Fsderal and State Agencies for Conservation
Purpnsea: Under the Consolidated Fmn and Rural
Development Act, FmHA can transfer certain inventoty
farm properties m Fcdeml and State agencies. The
transfer must be for conservation purposes. The
property must have marginal value for agricultural
production, be classified as environmentally sensitive,
or be of special management imponancc. Properties
containing impnrkmt resources such as wetlands,
flnndplains, riparian zones, hktorica3 sites or
endangered species may qualify. fnventory farm
propenies that are inboldlng, lie adjacent to, or occur in
pmximhy to, federally- or state-owned lands may
qualify. There is no cost share involved.

ARMY CORPS ‘OF ENGINEERS

PL 93-252 and PL 95-51. It provides for flood fighting
and rescue operations; post flood response; emergency
repair and restoration of flnnd-damaged or destroyed
flood-control works such as levees; emergency
protection of federally authorized hurricane and shore
protection works b++ngthreatened; the repair or
restoration of fderaf hurricane or shore protection
structures damaged or destroyed by wind, wave, or
water action of other than an ordkuy nature;
emergency supplies of clean water to any Iocafity
confronted with a source of contaminated water csusing
or likely tn cause a substantial threat to the public
health and welfare of the inhabk+nts of the locality; and
emergency water supplies for human and livestock use
in areas determined to be drought distressed. Provision
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of advance floud damage-reduction measures by the
USACE is supplemental to individual and local
community efforts, rather than a replacement for them.
USACE pmtcztive and preventive mes.mres are
generally of a tempurary nature designed to meet an
imminent fluud tbrcat. Pemmncm rehabilitation work
to protect agsinst. the threat of future disasters is
cunsidercd separately from advance measures. A
declaration of a state of emergency or written request
by the governor of a state is a prerequisite to furnishing
advance measures under PL 84-99, Local interests are
required to remove temporary works pruvided as
advanced mea.mrcs.

It is USACE policy to obtain local assurances for
aasistau=. Local cooperation for accomplisbnrent of
advance meaatmes and rehabilitation works require local
assurances to: (1) provide without cost to the United
States all lands, casements, and rights-of-way necessary
for the authorized emergency work; (2) hold and save
the United States free from damage due to the
autborizcd emergency work and (3) maintain and
operate W the rehabilitation work after its completion.
Under PL 84-99, emergency funds may be expended
directly by the USACE for authorized ptwpuses. PL
84-99 dots not authorizt reimbursement of locaf
interests for any of theu costs for emergency operations
accomplished on their bebalf. Also, PL 84-99 authority
and funds are not used iu lieu of other USACE
authorities. The COWSmay perform emergency work
on public and private lands and waters for a periud of
ten days following a governor’s request for assistance.
Tfis work must be essential for the preservation of life
and prupcriy, including, but not limited to, channel
cleamnce, emergency shore protection, clcamnce and
removalof debris and wreckage endangering health and
safety, and temporary restoration of essential public
facilities and services. fn the event of a Presidential
dcclaraticm of a major d~aster or emergency declared
by the Direxxor of the Federsf Emergency Management
Agency, the USACE can provide assistance to state and
lucal governments in essential recovery operations when
and as d~ted by the President through FEMA nnder
pruvisiona of PL 93-288. The Corps fully rcspunds to
afl requests fmm the FEMA director or regional
dkcctor.

Eluud Plain Management Servic& Prugram:
Section 206, Fluud Control Act of 1960, aa amended,
provides for the USACE to furnish fluudplain
information and technical assistance to states, counties,
and cities for prudent use of land subject to flunding
from streams, lakes, and oceans. Services include.
developing and irderprcdng fluud aud fluudplain data
such aa fluud hazard mapping; pmvidmg a bruad
assessment of the impact of structural and nonstructural
fluud damage-reduction measures; pruviding technical
assistance on floodproofing systems and techniques; and
assessing the pussible impacts of land-use changes on
the physical, sucio-ccunotic, and enviromncntal
cundltiorm of the floodplain.

Planning A&5&tee to States Section 22,
Water Resources Development Act of 1974, PL 93-251
autborizcs cooperation with states and federally
recognized hrdkn Tribes in the pmpsmtion of
comprehensive plans for the development, utilization,
and conservation of the water and related rcsuurccs of
dmimge basins located withii the boundaries of the
state and submitting to Congress reports and
rexmunendationa with respect to appropriate federal
participation in carrying out the plan. Typical activities
studied under tfds program are ffuud damage reduction,
water supply, water conservation, water qnality,
hydropower, erosion, navigation, and methodologies to
evaluate wetlands or other rcsourccs. ExpcndItwca in
any one state cannot exceed $300,000 in any one year,
as amended by Section 921 of the Water Resources
Development Act of 1986. Federal input to the state
planning program is on an effort- or service- sharing
basis in lieu of an outright grant. The non-fcderd share
of custs is 50 percent; in-kind services are not accepted.

Pruject Modifieatfona to Impmve
Envirurrmerrti Section 1135, Water Resources
Development Act of 1986; PL 99-662 provides for
modifications of the operation of completed USACE
projects for the purpose of impmving environmental
quafity. The prugram can be used to protect, restore,
or create wetlands, provided the work involves
modification of a water resources pruject constmctcd by
the USACE. Types of projects that could be considered
include: installation of gaged culverts in USACE Ievccs;
opening oxbuws cut off by USACE levees or mvigation
features; or realignment of a Ievee to allow areas
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bchvcen the levee and the channel to revert to hktoric
floodplain habitat. The non-federaf spmraor is
responsible for 25 percent of the cost of study and
impleencntation, which includes any necessary lands,.
eaaements, rights+f-way, rele=catinns, and dkposal
areaa. No work-in-kind is credtable. The non-federal
sponsor is also rcaponsible for 100 percent of
incremental operation and maintenance costs.

Regulation of Dredged or Fill Material into
U.S. Watera: .ktion 404, Clean Water Act of 1977
requires a USACE permit for discharges of drexlged or
fill materials into the waters of the United States. Such
dkcharges, to qualify for a pennit, must be in
compliance with the guidelines published by the
Environmental Pmtcctimr Agency to implement Section
404(b)(l) of the Clean Water Act. Section 404(c) of
the Act authorizes the Adminktrator of EPA to prohibit
or restrict the use of a dIspOsaJ site whenever it is
deternrincd that the discharge of such materialswill
have an unacceptableadverse effecton municipalwater
supplies, shellfish bcda and tiahery areas, wifdfife, or
recreational areaa.

Regulation of Navigable Waters: Section
10, River and Harbor Act of 3 March 1899 prohibits
the unautborizrd obstruction or alteration of any
navigable water of the United States. A USACE permit
is requird for the eonatmction of any structure in or
over any navigable water of the United States or the
accomplishment of any other work affecting the course,
location, cmdkion, or physical capacity of such warera.

Water Rexorrrces Development projects The
USACE is the pdnciptd Federal agency with
rcsponaibilit y for flood control and navigation projects,
wfdch in some caaes include other purposes such aa
water supply, recreation, hydroelectric power, and fish
and wildIife enhancement. Such projccta, with certain

exceptions, require specific authorization by Congrcas.
Examples of .xceptiona include small, single-purpose
projects for flood control or navigation which can be
carried out under several continuing authorities such aa
Sdion 205 of the Flood Control Act of 1948, as
amended, and Section 107 of the Rkera and Harbor’a
Act of 1960, aa mnendcd. For flood control projects,
the minimum local cost-share is 25 percent. The value
of any lands, eaaemcnts, and rights-f-way count as
part of the 25 percent, but a ndnimum caah contribution
mnat be made for structural flocd control projects and
mum be equal to five percent of the conatrnction cost.
Siicc rdl Ida, caaemcnts, and righra-of-way necessary
for the con.muction of a project arc the non-federal
sponsor’s responsibility, it is possible for the non-
federal share of a structural flood controI project to
exceed 25 percent; however, the non-federal sham
cannot excccd 50 percent. The non-federal cost-afmre
for navigation projccta varies, depending upon project
dcptb. The Water Resources Development Act of 1986
(PL99-662), which established current cost sharing for
Federal water resources development projects, also
requires 50-50 sharing of costs of feaaiblli~ studies
conducted by the USACE wlich lead to the
development of water projects, and rnakea the non-
federal sponsor responsible for afl operation and
rnaintenancc costs of flood control projects authorized
in and after the 1986 Act. Rccmrnsissancc studka
leading to feasibility studica arc conducted at full
federal expense. Under the Pick-Sloan Missouri River
Baain program (authorized by the Flood Control Act of
1944), the USACE conatrnctcd five large dmna and
reservoirs along the main stem Misaonri River during
the 1950’s and 1960’s. Four of these are in South
Dakota, wbiie Garrison is in North Dakota. The
USACE operates these main stem dam and reservoirs
for multiple purposes: flood control, irrigation,
mvigation, rexeation, wiltilfe, municipal and industrial
water supplies, and hydroelectric power. Tributary
projects are ccmatructed and operated by both the

USACE and the Bureau of Reclamation.

U.S. DEPARTMENT OF COMMERCE, ECONOMIC DEVELOPMENT
ADMINISTRATION (EDA)

TheEDA flood refief program provides for grant awarda to aasist communities, industrica, and firma
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adversely impacted by the flood of 1993 and other agencies. The 1993 Supplemental Appropriation
disasters to assist in the long-term economic recove~ of provided $200 million to EDA through .$qnember 30,
the affected area. Grant awards can be used to respond 1995, to carry out this effort. Non-federal cost sharing
to emergency infrastructure needs as well as unmet requirements we 25 percent for economic adjustment
needs for public infrastmctnre improvements that are and tecluicd assistance grants, and 20 percent for
not adequately addressed by FEMA or other federal public works direct grants.

ENVIRONMENTAL PROTECTION AGENCY (EPA)

Control of Non-point Pollution: Section 319,
Clean Water Act provides for grants to state agencies to
implement restoration activities that control non-point
pollution. There is a 40 percent state match.

Wnatewater Treatment Plants: Capitalization
grants for state revolving fttnds provide for loans to
local municipalities to repair, replace, or relocate waate
water treatment plants darnaged by the floods of 1993.
There are no cost sharing requirements. The
municipalities receive loans against state revolving
fnnds and repay 100 percent plus interest.

Wetland Protection: State development grants
provide for grants to states and federally recognized
Indian tribes m develop new or refine existing state and
tribal wetlands protection programs. Only state
agencies and federally recognized lndIan tribes are
eligible. Some funds can be passed through by state
and other entities, but the state must have a major role
in the project. Funds cannot be used for relocation of
farm or urban stmctnres or to support construction
activities. The project sponsor must provide 25 percent
of total cost.

FEDERAL CROP INSURANCE CORPORATION (FCIC)

FederaJ crop insurance was established by the Federal
Crop Insurance Act of 1938, but essentially operated aa
a pilot program for four decades. The Federal Crop
Insurance Corporation Act of 1980 greatly expanded the
program to make it the major policy for protection from
crop failure. The federal government subsidws the
premiums and administrative costs of the insurance
program. A variety of coverage levels are available.
The bigher the yield guarantee level and the higher the
price election, the higher will be the premium the
fanner will pay. If at harvest time, farm yields are

below the yield guarantee level, an insurance adjuster
will visit the farm and determine the indemnity which
the fanner is entitled to receive. Crop insurance
reduces the risks involved in agricultural production,
protecting fanners against yield losses from a variety of
natural causes, including floodlng, which is likely to
occur on cleared bottom land areas. Under
Swampbuster fanners who plant on newly converted
wetlands are ineligible for crop insurance cnverage on
all planted acreage.

FEDERAL EMERGENCY MANAGEMENT AGENCY (FEMA)

Hazard Mitigation Grnnt Program: Section
404, Robert T. Stafford Disaster Relief and Emergency
Assistance Act, as amended, provides for grants to state
and local governments, certain private non-profit
organizations or institutions, and Indian tribes for
hazard mitigation actions after a PresidentiaJ1y declared
dkaater. Funds can be used for projects to protect
either public or private property. Examples of projects

include: structural hazard control, such as debris baains;
retro- fitting, such as elevation or flood proofing to
protect structures from futnre damage; acquisition and
relocation of strictures from hamd-prone areas; and
development of state or local standards to protect new
and substantially improved StNCNreS from dkaster
damage. The non-federal sponsor is required to pay 25
percent of the project’s total eligible costs.
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National Flood Insurnnce Program (NEIP):
The National Flood Insurance. Act of 1968, as amended,
makes flood insurance available to protect the individual
in participating communities from financial 10ss in the
event of a flood. Under the NFIP insurance is
subsidized, up to an amount specified, for existing
buildings in areas designated as flood hazard areas by
FEMA. New buildhgs pay the ftdl actuarial cost of
flood insurance. The land-use control measures
required of communities to gain and maintain eligibility
for flood insurance are complementary to other
floodplain management efforts. Section 202 of PL 93-
234 states that no federal officer or agency shall
apprOve my financial assistance for acquisitionor
construction purposes after July 1, 1975, for use in any
area identified by FEMA as an area having special
flood hazards wdess the community in which such area
is situated is then participating in the National Flood
Insurance Program. Section 402 of WRDA 1986
expands the prohibhion against federal participation in
flood hazard areas by including federal participation in
constmction of local flood control projects.

Purchase of Pfoodplain Property: Section
1362 of the National Flood Insurance Act of 1968
provides for federal acquisition of previously flood-
damaged pmpeny located in flood risk areas to give
property owners the opportunity to relocate to
non-flood-prone areas. To be eligible, the property
owner must have a flood insurance policy in force when
the damage occurs, and at least one of the following
criteria must be met: (1) the currently damaged
structure must have been damaged by at least three
previous floods over a 5-yex period, with an average
dsmage of 25 percent or more of the vaiue of the
structure; (2) a single flood has dsmaged the structure
50 percent or more of its value or beyond repair to its
pre-flood condition; and (3) any single event has left the
structure damaged and irreparable, either due to local
ordinance limitations or significantly increased building
costs. Communities participating in the program must
agree to sccept title to purchased propeny and manage
it for open space or other non-development purposes.
The property owner may retain ownership of buildlngs
by moving them to another location.

U.S DEPARTMENT OF HOUSING AND URBAN DEVELOPMENT (HUD)

Community Development Block Grant
Program: This program provides for formula grants to
metropolitan cities and urban counties and to States for
use in non-entitlement areas which do not receive
entitlement grants. All funded activities must meet one
of three broad national objectives, to benetit low and
moderate income persons; to eliminate slums and blight,
or to meet urgent community development needs.

HOME Progrum: This program provides for
formula grants to states and larger cities and urban
counties for permanent housing for low-income persons.

U.S. DEPARTMENT OF THE INTERIOR

Funds can be used for acquisition, new construction,
rehabilitation, and tenan-based rental assistance.

Section 108 Loan Guarnntee Program: ‘flds
progrsm provides for 10SSIgusmntee assistance to states
to finance: acquisition of real propeny; relocation of
property, homes, snd businesses; rehabilitation of
publicly owned real property, includlng repair and
reconstmction of public utilities, such as water and
sewer systems; housing rehabilitation, includlng
elevation of properties; and economic development.

Bureau of Reclamation irrigation, hydroelectric power generation, and
municipal and industrial water supply. Projects also

Established by the Reclamation Act of 1902, the Bureau provide flood control and recreational benefits, but

constructs, operates, and maintains mukipupxe water these are generally not primary project purposes. The

projects in the 17 western States primsrily for Bureau also manages sny water distribution facilities
associated with the USACE projects constmcted under
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the Pick-Slorm Missouri River Baain Prngrarn. As with
the USACE projects, the non-fwlerzd cost burden haa
irrcreaaed recently for Bureau proj~ts. On new
projects the Bureau requires the non-federal spcmaors to
contribute 50 prrcerrt of feaaibifity study costs and
finance up-front a ponion of the construction costs for
the project (aa opposrd to delaying reimbursement until
after cunstmctiou is completed and the project is
operating, aa war Orehistorical practice. Further the
Bureau’s approach to any new hydroelectric projects
haa berm tightened significantly: the entire cmratrnction
cost must be paid by the non-federal sponsor during the
construction perind.

F~h & Wildlife Service (FWS)

North American Wetlarrda Conservation
Frrrrd Frovidcs for Federal cnst-share fmrdmg on a
50-50 basis to states, lncal govemrnents, busirresses,
and ind]viduak to protect, restore, ad manage a
diversity of wetland habitat for rrrigratory birds and
other wildlife.

partners for Wildlife: ‘fMs prngrarrr provides
for grants and technical aasistarrce to private landowners
interested in restoring wetlands and ripariarr habitats on
their Iand. Landowner enter into a birrding agreement
with Ore FWS to restore and protect the site.
Agreements arc for a minimum 1O-YW period, but
kmdovmera are given a higher priority for funding if
they intend to protect the area perpetually. Cost
sharing is negotiated. The FWS can cost share with the
Agricultural StabiIizatiorr and Conservation Service,
State agencies, conservation organizations, and others.

Small Wetfarrda Acquisition Prugrarrr
(SWAP): Under this program the FWS can either

purchase wetkmds and surrounding upland area
outright or enter into a perpetual easement agreement
wtilch places rcstrictiona on the wetlanda. In the case
of an outright fec purchaae, the FWS buys the land at
the current market value. Tfds vafrration is performed
by exmrdnirrg reccrrt land sales where land sold
contained wetlands. When pumhaaing a wetlsnda
area, the FWS seeka to obtain a ratio of 2:1 upland to
wetland. In the case of an eaaement purvhaae, the
landowner gives up rights and responsibilities to drain,
fill, burn, or level the wetlarrda. AN other ownership
rights and reaponsibflities remain. Uplands are not
restricted with a FWS leaae as in the pumhaae.
Easement payments are made on a one-time, lump sum
basis, with the payment varying according to land
values in the irnrrrdlate area and the development
pOtentiaJ of the wetkwrda.

National Park Service (NPS)

Ferferaf Land Trarrafer, Ferferaf Land-tn-
Parks Prugrarm Thk program provides for technical
aasistarm and tranafer of avsilable surplus federsf real
property to states and Iocaf governments for the purpnse
of estatdishrg state and Iocaf psrka for recreation and
open space. Properties must be made available by the
General Services Administration.

Rivers and Traifa Conservation Prngrmn:
This program provides for NPS staff assistance to
cmrrmmities for river and trail corridor planning and
open space presewation efforts. Cost-sharing is
variable, uanally in the form of ir-kirrd services.

SMALL BUSINESS ADMINISTRATION (SBA)

SBA makes dkaater loam to non-farm, private sector to help fund acquisition of a replacement property at a
owners of dkaater damaged property for uninsured different site. fn caaes of forced relocation or
losses, includlng homcuwrrera and renters, businesses of substantial damage (aa defined by the National Flood
all sires, and nonprotit orgarrizatirma. Loans can bc Insurance program administered by the Fcderaf
used by a property owner to restore any property Emergency Management Agency) irr a special fluud
includhg wetlands darrraged by flooding. Owners of hazard area, the damaged properly may be treated m a
non-farm, flnnd damaged properties may use loan furrda total Ioss, making the property owner eligibIe for full
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replacement value. Loans generally have an interest nonprofit orgamizationaare limited to a statutory
rate of 4 percent .md terms up to 30 years, depending maximum of $1.5 million, except that SBA haa
on borrowers ability to repay. Bnrmwers, such m authority to grant a waiver for businesses that are major
businesses, able to use their own resources to meet sources of employment. loans to homeowners are
dkaater needa without hardship pay a higher interest limited to $1OO,OOOfor real estate, $z0,000 for
rate (generafly 8 percent) and their loam are limited to personal property, $1OO,O3Ofor refinancing of prior
a three-year term. Business loam and those to liens, and $24,000 for additional mitigation devices not

required by code.

RURAL DEVELOPMENT ADMINISTRATION

Water and Water Dkpnsal Loam and
Granta: TMsprogram provides for loans and grants
(75 percent of project costs) to public entities such aa
murdcicmlities, counties. wrecial-cmruose dktricts. Indian. . .
rribes, “and non-profit corporations to develop water and
waate dkposal aystenra in rural areaa and towns with a
population less than 10,OCS). It also provides for
tectilcal assistance and trakdmg grants, solid waate
management grants, and emergency community water
aasistanm grants. The emergency community water
assistance grants can be made in rural areaa and cities
or towns with a population not in excess of 5,000 and a
medkm household income not in excess of lCO percent
of a state’s non-metmpnlitan median household income,
Addltinnal funds are available through June 30, 1994,
tn aasist mral areaa and cities and towns, with a
poprdatinn not in excess of 15,0C0, to cnver costs that
are a consequence of the Midwest flonds nr other
Presidential declared dk.aaters that occurred in 1993.

Beraineaaand Industrial Guaranteed
Loam: Business and industrial guaranteed loans may

TENNESSEE VALLEY AUTHORITY

Amnng other objectives, the 1933 TVA Act charged the
agency with controlling destmctive floodwaters along
the Temessee River and ita tributaries. TVA haa a
unique dual approach tn florid risk reduction that
combines a system of dams and reservoirs with
prnactive floodplain management. TVA’s Fluod Rk.k
Rcductinn program reduces flood damage pntential in
tbe Tennessee River Waterahed in a manner which
reduces property damage and the threat to loss nf life,
supports appropriate cconntnic development, preserves
natural ffnndplain values, and enhances effective

be made in any area outside the bcnmdm-yof a city nf
50,000 nr more and its irrumedate adjacent urbanized
arms with population density of no mnre than 100
peranna pcr square mile. Priority is given tn
applications for prnjecra in open cmmtry, rural
communities, and touma nf 25,000 and smaller. Any
legal entity, including individuals, public and private
organizations, and federally recognized Indian tribal
groups, may bnrrnw, Additional ftmda are available to
guararrtcc loans made by private lenders to cover costs
arising from the consequences of Presidential declared
dkaaters. The maximum loan amount that can be
guaranteed is $10 million.

Cnmmrrnfty Facility Lnana: ‘fMsprngranr
provides for loam tn public entities such aa
municipalities, counties, special purpose dktricts,
nonprofit corporations, and Indim Tribes tn construct,
enlarge, or impmve community facilities for health
care, public safety and public services.

(TVA)

multipurpose reservoir operations. TVA develops and
provides florid risk data whjch includes flood flows,
flood elevations, and floud risk mapping. It conducts
engineering analyses m determine impacts of proposed
flnndplain development and evaluate the effectiveness of
propmed flnnd damage rcductinn alternatives. Where
appropriate, TVA designs and implements flnnd damage
reduction projects. It supports state and lncal floodplain
marmgement efforts through cducatimml and technology
transfer activities.
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STATE FLOODPLAIN
PROGRAMS

The text and table in this appendix are taken from a
speciaJ report by the Aasuciation of State Floodplain

MANAGEMENT

Mzuragera, Inc., entitled Floodplain Management, 1992,
State and Local Program, and were reprinted by
permission.

The Nature of State Floodplain Management

State governments derive their authority to plan aud
implement floodplain management actions from the
pulice puwer that is vested in them by the U. S.
Constinrtimr. The principal roles played by states in
floodpkin management today include coordination of
the National Flood Irraurance Program (NFIP) for the
activities witii their jurisdictions; planning and
impIerrrenting programa and projects for managing their
own floodplains, irrcludhg state-level regulations;
providing technical expertise of all kinds to individuals
and to other levels of govermrrents, esprzially Iwmlitiea;
cuordmting local and regional programa within their
jurisdictions; entering into agreements with other states
to cops with multi-jurisdictional flood problerrra; arid
acting as liaisons with the federal government.
Sometimes states compensate for the inability or
unwillingness of local goverrmrents to take certain
actions to reduce their flood risk or preserve the natural
furrctioua of their floodplain, Direct state regulation of
some aspects of land use, of selected types of lands,
and of certain kinds of activities is becoming more
typical.

Most states have floodplain management prograrrra that
are a compusite of varied activities undertaken by
dHfrxent agencies and other cmities withhr the state.
The centrrd ofticc is usually the one that coordmtes the
NFIP for that state. In 33 states that function is housed
in a department for natural rcsouxes, water resources,
or environmental protection. In nine statea it is within
an emergency preparedness agency, in six with a
department of comrrmrrity affairs, and in two states with
a state planning office. Two states manage their
tluudplaim principally out of a transportation
department. Sumetimes most or all of the activities
related to flmrdplain management are orgauized into one
office or department, arrd sometimes they are scattered
throughout state government, necessitating careful
cmrdination.

The myriad of prograrrra that affect floodplain
management -- emergency preparedness and respaae,
mrumd resources protection, environmental quality,
structural control meaarrres, planning, and economic
development -- along with the wide variety in Iuwd and
regional efforts, makes the fluudplsiu management
picture of each state unique.
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Table F.1: Summaries of State FfoodD1ainManagement Activities. 1991 (Soun.w AdaWed from Association of
lgers, 1992)
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EXECUTIVE ORDER ON FLOODPLAIN
MANAGEMENT

Executive Order 11988, issued in 1977, rcprcaented m
effort by the executive branch to cnnrdmate federal
activities to reduce the impsct which federal activities
have on the mtion’s flnndplaina. fn the cnurse of its
work, the Review Cornmittec determined that the
Executive Order brought about a significant snd
hcneficial change in federal tlncdplain activities. It also
determined that certain weaknesses had become
appment which require a revised order to be issued. A
new Executive Order would reaffm the baaic
principles of the former order and address newly
uncovered issues

Content of the Revised Executive Order

The floodplains which adjoin the nation’s inland nnd
coastal waters have long been recognized as having
special vslues to U.S. citizens. They have provided
wildlife habitat, agricultural and forest products, vital
ecnsystem functions, and psrk and recreation area.
Unwise use and development of our riverine, coastal,
and other floodplains, however, not only destroys many
of the special qualities of these arms but can pose a
severe threat to human Iife, hcafth and safety.

Siice the adoption of a national florid control policy in
1936, the federd government has invested bllliom of
dollars in stmcmraf protection from flonds. The
vulnerability of floodplain inhabitants and their prnperty
pcraist, federal expenditures for disaater relief and
recovery do not dhrinish, river dependent ecosystems
decline, and environmental deterioration continues.

The prnblern sriaes mainly from unwise land use
practices. The federal government must acknowledge
its influence over floodplain development and set the
example for flnndplain management. Federslly funded
or aasistcd conatmction and improvements, property

-gement, financial and technicalassistance,md
permits snd Iicenaes for feder~ly regulated activities
must be consistent with the goals of floodplain
management: reducing the wdnerabllity to damage and
protdng and enhancing the environment.

In addltinn to minimizing dangm to humans in
flnndplains and nmintaining and enhsncing natural
resources, sound floodplain management protects the
federal investment and represents responsible huainess
practice. It seeks to avoid the potentkd loss of human
and other mtnral reso~rccs and reduce the risk of flood
damage to propenies benefiting from federal assistance.

Because unwise floodplain development can lead to the
loss of human and naturaf resources, it is simply a bad
federal policy and should be avoided. In order to

avoid, to the greatest extent possible, the adverse
irnpacw asse-siated with the occupancy and mn&tication
of floodplains, and to avoid direct or indirect suppnn of
floodplain development wherever there is a practicable
skemative, a revised Executive Order on flnndplain
management is necessary. The Review Committee

rammends that the Administration should dmt thati

Each agency provide leadership and tske nction to
rcducc the risk of flnnd 10SS to minimize the impact of
floods on human safety, health, snd welfsre; and to
restore and preserve the mtuml and beneficial fnnctiom
of floodplains in carrying out, in a manner which
furthers national economic and environmental goals, its
responsibdities for:

(1) acquiring, managing, and disposing of
federal lands and facikties;

(2) providing federally undertaken, financed, or
assisted construction and improvements;

G-1



(3) conducting federd activities and programs
affecting land use and water resources
planning; and

(4) permitting and licensing federally regulated
activities.

Each agency would have a responsibility to prescribe
procedures to implement the poIicies and requirements
of the revised Order. These policies and procedures
should evaluate the potential economic, social and
environmental effects of any actions the agency mny
take in a floodplain and ensure that its planning
programs and budget requests reflect consideration of
flood hazards and the principles of sound floodplain
management.

Each agency should determine whether a proposed
action will occur in a floodplain. This determination
should be made accordkg to floodplain maps issued by
the Federal Emergency Management Agency, m a more
detailed map of an area, if avaiIahle. If such maps sre
not available, the agency should develop the appropriate
information to make the determination of the location of
the flnndplain and obtain FEMA’s concurrence. For
major federal actions significantly affecting the qmdity
of the human environment, the evaluation will be
included in any statement prepared under Section
102(2)(C) of the National Environmental Policy Act
(NEPA).

Prior to undertaking or assisting in the repair,
maintenance, improvement, or rehabilitation of any
strncture or facility in the floodplain, the agency should
conduct an assessment of the vulnerability of that
stmcmre to flocdiig and the fea.sibllity of lessening
such impact through mitigation techniques.

The agency shoufd consider all alternatives to avoid
development in the floodplain for any activity the
agency has determined to, or proposes to, conduct,
support, or allow in a floodplain. If the head of the
agency finds that the only practicable alternative
consistent with the law and the Executive Order
requires development in a floodplain, the agency
should, prior to tahng action, design or modify the
action to reduce to the maximum extent practicable, the
potential harm to or withii the floodplain consistent
with regulations issued in response to a revised

Executive Order.

Each agency should send a notice, not to exceed three
pages in length including a location map, to the state
and appropriate area-wide cIearinghrmses for the
geographic areas affected, The notice should include:
(i) the reasons why the action is proposed to be located
in a floodplain; (ii) a statement indicating whether the
action conforms to applicable atate or Iocul floodplain
protection standards; and (iii) a list of the alternatives
considered. Agencies should endeavor to allow a brief
comment period prior to takhg any action.

Agencies should provide FEMA with a notice that
includes: (i) the rea.vons why the action is proposed to
be located in a floodplain, mI) a statement indicating
whether the action conforms to applicable state or local
floodplain protection standards; and Wli) a list of the
alternatives considered. whenever practicable, agencies
should provide thk notice concurrent with a brief
comment period prior to taMng any action. If FEMA
determines that the proposed action is inconsistent with
the revised Executive Order, then FEMA can refer the
issue m the Water Resources Council.

Each agency should also provide opportunity for early
public review of any plans or propnsals for actions in
the floodplain in accordance with Section 2(b) of
Executive Order No. 11514, as amended, includlng the
development of procedures to accomplish thk objective
for federal actions whose impact is not significant
enough to require the preparation of an environmental
impact statement under Section 102(2)(C) of the NEPA
of 1969, as amended.

Any requests for new authorizations or appropriations
transmitted to the Office of Management and Budget
abould indicate, if the action proposed is located in a
flocdplairr, that the proposed action has been reviewed
for alternatives and minimization of adverse impact iu
accord with the revised Executive Order.

Each agency should require that: (1) afl of its water
and land use plans comply with the terms of thk order;
(2) its regulations snd operating procedures require an
evaluation and consideration of potential flood hazard
prior to the issuance of licenses, permits, loans, or
grsnts-in-aid for psograms that they administer and (3)
its regtdatinns provide appropriate guidance so that
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applicants for federal licenses, permits, loans, or grants
can incorporate, in their applications, the evaluation
required above.

Each agency should issue or amend existing regulations
and procedures within one year to comply with the
revised Executive Order. These procedures should
explain the means that the agency wiil employ to pursue
risk reduction md environmental enhancement in
cnmection with its activities in the floodplain. To the
extent pussible, existing processes, such as NEPA,
should be utilized to fulfill the requirements of the
revised Executive Order. Agencies should prepae their
procedures in conaukation with the Water Resources
Council, FEMA, and Office of Environmental Policy
and should update such procedures ax necessary.

All federal agencies with respomibllities for
construction or operation of federaJ red property and
facilities, or licensing or permitting of federafly
regulated facilities, should take the following measures:

The regulations and procedures established by
the Executive Order should, at a minimum,
require the construction of federal stmcmres
and facilities be in accordance with the
standards and criteria of the National Flood
Insurance Program, except that all facilities or
infrastructure which can be reasonably
consideredas critical to the heaftb and safety of
the public and the environment should be
required to have protection capable of
withstandingthe standard project flood. They
should deviate only to the extent that the
standardsof the National Flood Insurance
Program are demonstrably inappropriate for a
given type of structure or facility, or its
location.

If, after compliance with requirements of the
Executive Order, it is determined that there is
no practicable alternative to placing new
constmction or rehabilitating structures or
facilities in a floodpkiin, at a minimum the
rcquixements of the Nationa3 Flood Inaumnce
Prngram should be applied. To achieve florid
protection, agencies should, wherever
practicable, elevate stmctures above the baae
flood level rather than filling in land.

If property used by the general public haa
suffered floud darnage or is located in an
identified flood hazard area, the responsible
agency should provide on such structures, and
other places where appropriate, conspicuous
delineation of past and probable fnture flood
height in order to enhance public awareness of
and knowledge about flood hazards.

When property in the floodplain is proposed
for leaae, eaaerncnt, right-of-way, or dkposal
to non-federal public or private parties, the
agency should (1) reference in the conveyance
those uses that are restricted under identified
federal, state, tribal, or local floodplain
regulations; and (2) attach other appropriate
restrictions to the uses of properties by the
grantee or purchaser and any successors,
except where prohibited by law; or (3)
withhold such properties from conveyance.

Comply to the maximum extent practicable
with state, tribal, or lud mlea or regulations
for development in floodplains of cacb
jurisdiction withii which a federal facility is
located or proposed to be located if such rules
or regulationsprovide for more stringent levels
of flood protection or require mitigation
meaaures more extensive that those required
by the National Flood [nsrrrancc Program.

Agencies which guarantee,approve, regnlate,
or insure any financial transaction which is
related to an area located in a floodplain
should, prior to completing action on such
transaction, inform any private parties
participating in the transaction of the hazmds
of locating structures in the floodplain.

The Water Resources Council should develop
guidance for implementing the provisions of
the revised Executive Order withki six months
of its being signed. The head of each agency
should submit a repnrt to the Oftlcc of
Environmental Policy and the Water Resources
Council regarding the status of their prncedums
and the impact of the Executive Order on the
agency’s opcrationa. ‘flmreaftcr, the Water
Resnruces Council ahordd periodically evafuate
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agency pmcedurea and their effectiveness.

The proposed Execrative Order should not
apply to aasistancc provided for emergency
work essential to save lives and protect
property and public health and safety,
performed pursuant to Sections 402 arrd 403 of
the Robcr’t T. Stafford Disaster Relief and
Emergency Assistmw Act, aa amended (PL
93-288). To the extent the provisions of the
Executive Order would be applicable to
projects covered by Section 104(h) of the

Housing and Conrrnrmity Development Act of
1974, as amended (88 Seat. 640, 42 USC
5304(h)), the responaibllities under those
previsions may be assnnmd by the appropriate
applicant, if the applicant haa also a.wmed,
with respsct to such projects, all of the
respOmibOitiesfor environmental review,
decisioxunaking, and action pursuant to the
NEPA of 1969, aa arncnded.

Tbe executive order should apply to all federal
agencies arrd federally owned corporations.

G-4



APPENDIX H

PROPOSED FEDERAL PROGRAM FOR
MAJOR MAINTENANCE AND MAJOR
REHABILITATION OF LEVEES

The concept of arrd Ore actions necessary for estabfiahinga fcdmal progranr to erraurethe integrity of levees in
the upper Mksiaaippi River Baaiu are presented in Chapter 10 rmd irr the Action Plan. Specific elements of the pmpoaeel
program as it perrsins to both federally builtflocally nraintaincd levees arrd locally brriltilocally maintained levees are
presented here.

DETAILS OF THE PROGRAM

Leveediatrictdownrm desiring to participate in the USACEmajor nrairrterrancearrdmajor rehabilitation
(MM&MR) program wordd submit requests, tbrmrgh their state, to the USACE wirbirr a tbrce-montfrperiodfollowing
initiation of the program by the Administration. The USACE wordd then group these requests irrrn a project that wmrfd
be submitted to the Congress for authorization. Levees wordd be placed in arr Upper Miasiasippi River and Tributaries
(UMR&T) project, which includes the Missouri River Baain, to bc esabfiahed m a ~ i- in tie USACE PmWm.

Federally Built, Locally Maintained Levees Cnrrently in the USACE PL 84-99 Emergency
Repair Program

Eligibility. On approval by OreCongress, the USACE wordd become reapomible for rrrajor maintenance and
major rshabllitation (MM&MR) of levee-s. To become eligible for participation br these programs, states rmd local
sponsors wordd agree tn:

Participate in the National Flood IoanmrW Program (NFrP).
; Continue resporraibility for routine nraintenancc and control of the levees.
c. If the levee afforda less rharr one percent annual chance (loO-year) flnnd protecting, require all

development behind the levee to comply with provisiorra of the NFIP.
d. If levee provides less than standard project thd (SPF) level protection, reqnire all smrctures and crops

behind the levees bc insured.
e. Not rake the height of the levee drnirrg tloods without the agrcerrmnt of the USACE.
f. In the event of any reqrrired repair, renewal, or realignment, pay 25 percent of the cost and provide the

necessary borrnw rrratcrial and any reqrrircd lands, eascrnenra, and rigfrta-of-way. The nnn-f+ral
share abafl not excccd 50 percent of the total project cost.

k?. In coordlmtion with the appropriate federal arrd state agencies, aatist in developing, at minimal cost to
the land owners or the lncal apcmsors, appropriate environmental enbancementa to the land behind the
levees.
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Mqjor RefmbUitatiorr Survey. The USACE would conduct a Ieview of all kxea in the program to determine
long-term rehabilitation requirements and potential for upgrade. The primary determinant of efigibifity for major
rehabilitation and/or upgrade would be the rexufts of an expanded benefit-cost analysis nnder revised Principles and
Guidelines which includes, in addition to economic factors, the sociaf and environmental benefits and COWS.The review
wonfd also include an assessment of the impacts of any rebabllitation on the hydraulics of the river. State and local
sponsors would agree to:

a. Pay 25 percent of the expeme of any major rehabilitation, renewal, or upgrade.
b. Include appropriate environmental enhancements or operating measures in any arajor rehabilitation or

renewrd projects. The costs of these enhancements wonfd be shared by the non-fedem.l sponsor msfy in
so far as the benefits could be assessed as locaf. For enhancements that are of regional or mtional
significance, the non-federal share would be provided by the state, private organizations, or other
authorized federaf agency.

Locally Built, Locally Maintained Levees Currently in the USACE PL 84-99 Emergency Repair
Program or Designated by Either the SCS or the EDA for Inclusion

Initial EligfbiIity. Since locally bnilt levees may not have been constricted in accordance with sorrnd
engineering practices and at hydrnuf ically appropriate locations, the USACE initially wordd screen afl levees proposed
for inclusion in the MM&MR program to determine any potential problems. Levee sponsors, whose levees failed to
meet the USACE engineering standards, would be required to bring those strnctares up to standards at sponsor expense
prior to incluxion in the federal MM&MR program. Those located at hydraulically inappropriate locations would not be
efigible. To become eligible, states and 10CSIspunsors woufd agree w

a. Participate in the NFfP.
b. Continue responsiblfity for routine maintenance and control of the levees
c. If the levee is determined by the USACE to provide protection agaimt less than the onc percent SDDUaf

chance (100-yesr) flood, require afl development to comply with the NFIP.
d. Require that afl atrnctures and crops behind the levees be insnred.
e. Not raise the height of the levee druing floods witbout the agreement of the USACE
f. In the event of any required repair, rtmewaf, or retilgnnrent, pay 25 percent of the cost and provide the

necessary bmrow material and any required lands, easements, and right.s-nf-way. The non-federaf
share sbao not exceed 50 percent of the total project cost.

f3. In the event of levee failure, share the cost (25 percent) and provide the Ida, easements, and rights-
of-way necessary to ensure the futnre stability of the levee.

h. In coordimtion with the appropriate federal and state agencies, assist in developing, at minimal cost to
the land owners or the local sponams, appropriate environmental enhancements to the land bebind the
levees.

Major Maintenance and Major Rehabilitation On approval by the Congress, the USACE wonfd become
respnnaible for fntrue major maintenance and major rehabilitation of those levees accepted into the federal MM&MR
program.

Majnr RehabIlitatiorr Sarvey. The USACE would conduct a review of aR levees accepted into the pmgrsar to
determine long term rehabMation reqnirementa and potential for renewal, The primary determinant of eligibility for
major rehabilitation would be the resnfts of an expanded benefit+ost analysis nnder revised Principles and Guidelines
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I
which irclude, in addition to economic factura, the sccial and enviroumentaf benefits and costs. The review would also
include an assessment of the impacts of any rehabilitation on the hydraulics of the river. State sud local spmsora would
agree to:

a. Pay 25 percent of the expensesof any major rehabilitation, renewal, 01upgrade.
b. Includeapproptite environmentalenhancementsor operating measures in sny upgrade or renewsl

projects. The costs of these enhancementswould be shared by the non-federd sponsor only in so far as
the benefitscould be assessedas IncsI. For enbaucementathst sre of regional or national aignificsnce,
the nun-federalshare shoufdbe provided by the state, private organization, or other authorized federal
agenty.
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1 Appendix I

COORDINATION MECHANISMS

WATER RESOURCES COUNCIL

Purpose

The revitshzed Water Resnurces CorurciI shordd launch
and promote cooperation among the federal agencies
snd the states. It should exist as a mechanism to bring
togetier appropriate policy urakers to address key water
resources issues. The WRC should aMgnfederal
floodplain management goals with other brosd nationti
goals; provide a single point of focus to assist
coordination and rewlution of interstate water resource
management issues; serve as an innovative planning and
technology center (including intergovernmental data
gathering and dissemination activities); and resoIve
federal agency disputes. The WRC should operate
under a clarified s-etof responsibilities compatible with
Title 1 of the 1965 Act and capitahze on the experience
of the previous Council. Should the WRC prove an
ineffective organization for accomplishhrg these
activities, it should be ahandoncd.

Membership

Pmticipatinn in the Council, c~ntly chaired by the
Sccretmy of the Interior, needs to be broadened to
include the Administratorof the EPA and the Director
of FEMA -- two agenciesthat did not exist at the time
the WRC was first conceived. The participationof
these agencies is critical for addressingtbdplain
management issues. Because EPA’s program
responsibilities include restoration and enhancement of
the naticm’s water quality, aud FEMA’s responsibilities

include sdministmfion of the NFIP and flood recovery,
they both merit a role in the Council. Therefore, the
Secretary of the fnterior should request that the
Administrator of EPA and the Director of FEMA
become fill-time participants on the Council. In
addition to the Secretary of the fnterior, EPA and
FEMA, membership of the Council should be the
Secretaries of Amry; Agriculture; Commerce; Housing
and Urban Development; Health and Humsn Services
and the Chair of the Fedeml Energy Regulatory
Commission. Other agency heads may be cafled upon
by the Chair when matters affecting their
responsibilities are considered by the Council.

The Secretary of the Interior, as Chair of the Water
Resources Council, should restaff the Council. A small
staff to support the Council’s mandate is suggested. A
Director, five professionals and one adrninistrstive
suppot’t/secretmy is suggested as the minimum desirable
staffing level. Two professionals are envisioned for a
Floodplain Management Division.

Budgeting

As authorized in the Act, the Council shall request a
budget for professional and support staff and nexessmy
office space, equipment, travel, and contract fund. A
budget of $950,000 is envisioned for thk purpose.
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BASIN COMMISSIONS

DesiWation

The President should establish basin commissions as a
forum for coordinat~ federaJ aud state planning across
basin(s) and within sub-basins (as determined
appropriate). The WRC should, in coordination with
states, define the geographic reach of the commissions.
Section 201 of the Water Resources Planning Act of
1965 (PL 89-80) describes how basin commissions can
be requested by either the Water Resources Council or
states and then declined by the President.

Purpose

Each basin commission should serve as the principal
agency for tbe cuoxdkration of fcdeml, state, interstate,
local, snd non-governmental plans for their desigmted
areas and operate under a clarified set of responsibilities
compatible with Title U of PL 89-80, but buildhg upun
the lessons learned from the previous commission.
The basin commissions will actively lead collaborative
efforts that focus beyond traditional water management
challenges to undertake integrated examination of
ecosystem management, biodiversit y consewation, flood
control, water supply, navigation, water quality, and
sustainable development issues. Tbe focus of these
commissions is nn action not on oversight.

Membersh~p

of a state governor. To clearly advauce state leadership
in fluudplain rnauagement, the voting role of federal
agencies should be limited, The Governor of each
basin state shafl appuint a member that serves at the
pleasure of the Governor.

Staffing and Budgeting

Organization of the basin cmnmissious using existing
federal and state programs and budgets to accomplish
tasks will increase cuordmation, cooperation and
leveraging of limited fnnding and achieve a
comprehensive appmacb to issue resolution. The basin
commission would create an environment where
agencies’ activities are orchestrated to achieve multiple
benefits for the basin. One means of ensuring this

apprOach is to kwp actual basin commission stating to
a minimum. A director and a staff of 3 to 4 full-time
professionals is suggested; these would not be federal
employees. Where appropriate, the current basin
association staffs could assume tfds responsibility,
Average annual budgets of $400,0(s3 are estimated for
the Upper Mississippi River Basin Conrmissirm and the
Missouri River Basin Commissionsnd woufdbe cost.
shared by tbe federalgovernment. As specisl projects
require additional funding to the federal and state
agencies, the river basin commission may request

appropriations from Congress andlor the state
legislatures.

The basin commissions would be co-chaired by a
representative of a federal agency and a representative
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I EXPANDED MISSISSIPPI RIVER COMMISSION

Purpose Membership
I

The current Mississippi River Commission (MRC)
provides a necessary connection between the public, a
construction, operations and maintenance agency, rind
the executive branch of U. S. government, as well as
implementation oversight of a range of water resources
activities. The MRC haa established a record of
expertise and accomplishment, has a clear charter in the
baain, and has established processes to make
recommendations to the Administration and Congress,
and to have funds appropriated for implementation.
The purpose for the expansion is to link the entire

The current Commission hax, by Presidentisf
appointment, seven members. There are 3 USACE and
3 Civilian members and one member from the NOAA
Coast and Geodetic Survey. The President should seek
apprOvd from Congress to add a member from DOI
and should nominate a membership which ensures
appropriate distribution of decision-rnakkg ~“tfmrlty
among action agencies, as well as ensuring
representative authority to follow through on plans and
projects approved by the Commission and authorized by
Congress. A possible membership is provided on the

Mksissippi RWer Basin together to provide a system- next page.
wide approach. The composition of the Commission
should be expanded to include the addhimul
responsibility of program integration between the
construction and environmental missions of the USACE
and the ecosystem stewardship missions of the DOI.

1-3



APPENDIX I

EXPANDED MISSISSIPPI RIVER Commission

current MRc

Authorities from headwaeers to Head-of-Passes, La..
including all tributaries.

Current focus is MR&T project.

Seven Presidentially appointed members -3 USACE, 3
Civilians, 1 NOAA (C&GS).

Advisory to the Chief of Engineers.

President is a COIPSofficer who is responsible for
MR&T and reports to the Chief of Engineers.

USDA advisea.

Duties include:

-Rccormnend policy and work program of MR&T.
-Study and report on project modlticationa.
-Comment on matters authorized by law.
-Conduct brapcction trips and hold public hearinga.

Has established processes to rwomrnend administrative
approvd andlor Congressional authorization of specific
prnposals, and to have funds budgeted and appropriated
for implementation.

Uses MRC/LMVD and District staffa to develop plans
and implement actions.

Activities include general investigations, design,
construction, and operations and maintenance.

Expanded MRC

In consultation with Congress, include tributaries in the
tlp~[ basin.

Includes UMR&T.

Add DO] from Aasiatant Secretary level. NOAA
sbonld be at large.

Advisory to betb Chief of Engineers and the Secretary
of the Interior.

Adds UMR&T respnn.vibility.

USDA and EPA advise.

Additional duties:

-fntegrate ecosystem and watershed management
strategies into currently authorized pmjccta for fleed
cuntml and navigation.
-Study and report on mtnral resource conditions and
improvements realized by integrated river management.

Include DOI propasak and programs

Include Corps Divisions and Dktricts in the upper
Mississippi River Basin. Alsu include FWS Regions
III. IV. and VI: NBS; GS; BOR; and BLM staff to
collaborate and”integrate ktnral resource management
plans. Develop reccmnnendationr for state application.

Add oversight of refuge operationa, inter-jurisdictioed
fisheries, Migratory Bird Program, and research.
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SUMMARY OF COMMENTS

The Review Committeeprovided a draft copy of its
report to federal agencies, members of Congressfmm
the flood-affectedarea and Ieadmgkey committeesand
subcommitteesinvolved with subjects addrcsaed by the

r~fl, tie gOvemOrs of the nine Midwcat statca, ~d a
number of non-governmental organizations that had
worked with the Review Comnrittce during its fact
fmdmg and outreach phaaes. This review waa intended
to seek feedback from the above parties and waanot
intended as a substitute for a broad-baaed public
comment period. Considerable interest, however, was
expressed in the draft dncument and over 650 copies
were diatributcd. Despite the very brief comment
period, nearly 100 comments were rcceivcd via
facsimile, mail, and telephone by June 16, 1994. Five
of the nine Midwest govemora cmnmentcd to the
Review Committee; other Midwest governors aasigmd
a lead agency to provide state comments.

The nature of comment letters ranged from full
endorsement to opposition. Many of those who
commented endoracd the rqmrt, or a subset of the
actions and recommendadona, or requested clarification.
Conversely, some of those who cmnmentcd oppeaed the
r?n Or a subset of the actions ard rccomrrlendatiom.
Others provided their thoughts regarding certain general
issues and aakcd that their concerns bc considered by
the Review Committee. Some comments indkatcd that
the reviewer had misinterpreted the Review
Commitece’s intended message. Many of those who
cmnnwnted provided adehtional &ta, technical
comcctiona, or pointed out typographical errors. Same
noted that their conrmcmta were Iimitcd to the Executive
Summary or ordy acctionv of the report due to the abort
review period. Some cmrnncnts were general in mmrc
and not reflective of the themes and specific proposals
contained in the draft report; the Review CommittM is,
therefore, lcd to believe that the cmnmenta arc

reflective of perccptiom of the report baaed on
inaccurate summari es of the rcpnrt by the mdla or
some group.

The Review Committee reviewed all ccmunenta and
made cmreztiona, clarifications, and additions where
warranted. The comments led to development of a
better report and the efforts nrade by rhosc who
provided comments were appreciated. Where
appropriate the Review Committee responses to
comments appear below, in itilcs, to guide readers to
particular clarifications or changes made in the fti
document.

Many idviduals and organizations endoracd the
report’s themes and vision for what need.s to bc done to
implement floodplain management. Many more
organizations ard individuals endorsed large numbers of
the recmmnendationa and actiona while raising
questiona, conccfna andlor objections to others.
Summarizing the nature of the comments is difflcuh
became the abscmc of opinion expressed cm partimdm
pmpesak may indicate support.

There was ncady univerd comment that the Review
Committee developed, within a short time frame, a
~mpmhemive report addrcasing a wide viuiety of
improvements needed to enhance the nation’s approach
to floodplain management. Nearly afl commented that
additional time to review the draft report would have
ken appreciated. Several indicated a desire to
comment on the fti document.

Nearly all made cmmncnts on areas where they believed
the rcpnrt meld be strengthened or where they
perceived omissions. Many raised cnncerna regardiig
the costs aaaeciatcd with the report aa a whole and with
specific rcumrmendatinns -- many indicating that their
suppori was dependent, at Icast in part, on the coat
trade-offs.
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MAJOR THEMES OF COMMENTS

Several areas of the report generated the majority of the
comments; however, riot ali comments reflected the
same opinion.

Support for change

There war nearly universal support for a need to change
the uation’s approach to floodplain management; not
surprisingly, there was a divergence of opinion
regarding the means to achieve flood damage reduction.
There waa hesitation on the pan of some reviewers to
endorse the dkection and approach made by the Review
Committee. Nearly all agreed that a systems approach
to floodplain management waa needed to replace
uncoordinated ad hoc efforts.

Treatment of watersheds

Many made comments regardhrg the draft report’s
treatment of watersheds. Sume found that the report
unduly emphasized the role, value, and significance of
watershed and ecnsystem planning with respect to
achievement of ffuodplain management and flood
damage reduction goals. Several of those who
cmnmerrted reflected cmrcerrra that the draft report did
not adequately tie together preservation and restoration
of aquatic ecosystems and watersheds with floodplain
management. Several indkated that watershed
management was not sufficiently integrated into
floodplain management and that nonstructural
alternatives to fluod damage reduction were not given
enough support.

Structural approaches

Many of those commenting felt that the existing
structural approach to flood damage reduction had
proven its wdue snd not enough crdlt was given to the
predomhmtly structural approach the nation has, in the
paat, taken to reduce flood damages. Many felt that
nonatruchtrai approaches were experimental and their
merit uncertain. However, others were concerned that
the report over-emphasized structural solutions; some

feared that the report might further broad interest in a
widespread construction program consisting of large
levees.

Administrative and organizational
structures

Many comments reflected cnncem about the number of
organizations proposed, the desigmtion of leadership
responsibilities, and the interaction and relatiomtdps
among these organization, These concerns reflected
uncertainties about the costs of such proposala (which
were not characterized in the draft) in comparison to the
added value of these organization. Other cuncenta
reflected hesitation to endorse some or all of these
proposals trntil a dklogue had been opened and chatters
proposed to further specify responaibllities, functions,
and working relationahlps. Wlrile these concerns were
expressed, marry also recognized the need for better
coordkmtion at the federal and interstate levels.

Streamlining dkater relief and
improvement of the NFIP

Wile not every one commenting agreed with afl of the
proposals, support for streanrfining disaater relief and
the actions and recommendations aimed at improving
the NFIP waa widespread.

Infringement of property rights

Some of those who commented raised concerns that
proposals in the Review COmntittee draft report wouJd
infringe on propeny rights.

/To clarifi ifs intent and to aaifress these
concerns, the Revkw Committee died
additional fezt in the report emphasizing the

voluntay nature of buyouts and clarifying that

limits to flooa$ghting woufd not prevent

fJoodfights con.?istent with state and local

floodplain management regulations.]
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COMMENTS ON ACTIONS AND RECOMMENDATIONS

Many of the comment letters reflected specific
objections or cuncerns with proposed actions and
recarrunendations: others focused on urooosals that tbev
supported. Sunmmrizcd, below, are ;ho;e actions and”
recommendations for wtilch at least six of those
commenting provided deftitive statements of either
support, concern or objection.

Basin Commissions, Upper Mississippi and
M~souri River Basin Commissions (Actions
5.3 and 10.2)

No other proposal in the report generated so many
specific comments as the basin commissions. Marry of
the comments expressed a desire not to create basin
cumznissions in the same form as those that existed in
the Iate 1960s and the 1970s.

p%e Review Committee concurs that new basin
cotmnissionz shoufd rake on a dijJerenrfimction
and approach and both learn from and buifd
upon the lessons of the previous basin
commissions. This was the basis for the
proposed changes to the previous basin
commissions’ function and structure. The
Committee har also altered Figures5.1 and
IO.1 to clarifi the relationshipsbetween the
Water Rezources Council, the basin
commissions, and the Mississippi River
Commission.]

Many of those who cummcnted expressed coufusion
regacding the relationships between the Mississippi
River Commission and the Upper Mississippi Rker
Basin Commission. Some conmreuts reflect further
confusion in that they were considered the same
organization.

/l’he Review Com”ttee has made changes to
jimher clrerifi the relationships between these
organizations. Figure 10.1 ha been changed
to distinguish between lines of “command” or
oversight and lines of coordination. It is

unfortunate that the names of these
organizations are sa sim”lar -- to try m jierther
distinguish them, the final document refers to
basin commissions as opposed to river brzsin
commission,]

Many of those wbo cuuunentcd reserved endorsement
of basin cmmnissioms until further dMogne on their
purpose, function% and methods of operation was
pursued.

Increase the state role in all floodplain
management activities (Recommendation
5.2)

‘fbk recommendation generated a large number of
specific comments with hslf suppoming the
recommendation and half against. The general reason
for not supporting the cecomrnendation reflected a
concern that interjecting the states between levee
districts or local cmmnunities would increase
bureaucracy and slow respunse. Supporters generally
expressed that states need to exercise their
respomibllities and their involvement would add value
to efforts to achieve floodplain management goals.

MKsissippi River Co mrnis.don (Action 10.2)

Many comments were also received ccgardiug the
Mi.ssiaMppiRNer Comrnkion. Overall, most
camments expressed reservations abaut tils proposal,
hut for a variety of reasous. Some comments arose
from concerns about the nature of activities of the
Commission in the past fpior to the last decade) and
the Commission’s atility or interest iu taking on a
broader nomtmctural approach to floudplaio
management. Others muse from not wanting to
broadenthe Commission’s membership and charter to
address related ecological resource issues or uot trusting
the Commission’s interest in pursing these issues.
Others objected to extending the geographical extent of
the Mississippi RWer Commission’s authority.
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@e Review Com”ttee added new text to
clarify the legislative authoriry of the
Mississippi River Commission which already
assigns the Com”ssion k authorities to estend
from the river’s mauth near the Head of Pawes
to its headwaiters. The Rw”ew Com”ttee feels
tfmt Jienhcr diafogue on the relationship
between basin commissions and the Mississippi
River Commission and the jimctions and duties
of the Mississippi River Commission coufd allqy
some concerns renddevelop suppori for this
action.]

Water Resources Council (Action 5.2)

‘f’beproposal to revitalize the Water Resources Council
generated numerous comments. Generally tberc was
broad support for the WRC or a similar entity to
provide a mechanismfor interagency,poIicy Ievel
coordination. Severnlwere hesitant to support the
propnsal until further operational nad administrative
issues had been developed. Some questionedthe
political desire to renew the Council.

Floodplain Management Act (Action 5.1)

Scveml comments specifically indicated suppozt for a
floodplain management act to define governmental
responsibilities, strengthen federsl-state conrdmtion
and assure accountability and fund state ffoudplain
management programs.

New Executive Order on Floodplain
Management (Action 5.4)

Overall comments supported tlds action. Seversl
comments, however, indicated that the executive order
was an inappropriate Administration action
circumventing Congress. Some mmnrents indk.ated
that FEMA cweraight of compliance with the EO was
unnecessary.

/The Rsvkw Comndttee nates that the existing
Ezecutive Order on Ffodpfain Management
has been in place since 1977 without objection
from Congress. Z@ Revkw Committee’s

proposal is intended to reafjirrn Administration
SUPPOWfor ffomipla”n management and to
ckzrify certain federal responsibilities to
undertake a sequence of avoiding flooap fain
development, minimizing the adverse ef7ects
from jlooding and to the floodplain, andjinally
mitigating potential jload dmnages. It does not
represent a departure fram congressional policy
on Jloodpfain nmnagemsnt. l?re Review
Committee agreed with comments indicating
that FEMA’s role should include resolution of
disagreements over EO compliance and that
FEIU4 shourii only refer to the Water Resources
Council those issues where significant attempts
to reach resolution had failed.]

Principals & Guidelines (Actions 5.10 and
5.11)

MazIy of those apeciticaUy cmmncnting on Actions 5.10
and 5.11 reflected suppozt for establishing co-cqmd
objectives for the P&G. A few expressed concern
regarding the mechanism used to evaluate
environmental qurdity and compaze aftemstive courses
of action. Several noted the dlfticalties inherent in bath
quantifying and monetizing attributes cantzibuting to
environmental quality. The establishment of an
interdkcipIinary, interagency review of other aapccta
(including application of the P&@ rsie.ed objections
regsrding the application of the P&G to specific types
nf actions, including those to which the current P&G
now apply.

/The purpose of the interdisciplinary,
interagency review is to discu.tr and n&ireSs
whether the revised P&G could and shoufd be
applied to a broader army of federaf decisions
and to develop guidelines for application of the
principles.]

Develop common procedures for buyouts
(Action 8.4)

Most comments registered suppart for this concept.
Same exprcaaedconcerns regardiig whether there coufd
be common procedures for pmgmma with diffezcnt
purpnses.
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Hazard Mitigation Grants as block grants
(Action 8.5)

Most comments regarding tiis Action reflected support.
Concern was raised regarding means to ensure that
states used the funds appropriately.

Establishing the USACE aa the principal
levee construction agency (Action 8.1)

Of those commenting on this Action, nearly all
suppmtecl it. Concern was raised rcgardmg the
continued role of the USDA with respwt to agricultural
levees.

/l’he Rekv Committee has a&fed clarifying
language to better reflect the relatiornhip of the
USACE to USDA and other frderal agencies
considering levee projects.]

Extend 5-day waiting period for flood
insurance coverage (Action 9.7)

All those commenting on thk action supported the
extension of the time period. Several supported further
lengthening the time period beyond the 15 days
recommended by the Review Committee to accnunt for
the pntential for flood crests moving further
downstream on the Mississippi. Concern was noted
that the waiting period should not apply when a home is
being prrrchascd.

fl%xt was added to clarifi that there woufd be
no waiting period associated with purctur.ce of
flood insurance at closing afier purchase of a
home].

Expansion of conservation and voluntary
acquisition programs in 1995 Farm Bill
(Action 6.3)

There was broad support for cnntinrdng these programs.

Some concex’n.cwere raised regarding whether DOI had
the in-house capability to perform thk fnnction. Others
raised concerns regsrdmg the extent of DOI
responsibilities and applicability of this proposaJ tn dual

PWse acquisitions. Some pnndercd the federal
interest in addltiorral land management responsibllitiea.

me Rm”ew Com”ttee reviewed the language
of this and rekzted actiorts to ensure that DOI’S
jimction war one of coordination of acquisition.
Agreements between agencies would be
developed to determine specijic procedures and
applicability of those procedures. The text
already indicates that lands acquired in fee will
not necessarily be hefd or managed by the DOI
or thefaieral goverrurrent.]

Limiting public assistance grants for
communities not participating in the NFIP
(Action 5.7).

Most all of those who crmmrented on tiIs Action
indicated support.

Integration of flood response and recovery
under FEMA (Recommendation 9.1)

Of those cmmrrenting, most supported the proposal.
One suggested that FEMA needed Presidential srrppnrt
to atiieve cooperation from cabinet-level agencies.

/l’he Retiew Com”tcee believes that response
and recovery require leadership from a single
?arowkdgeable agency, just as land acquisition
for envirorrmental purposes and levee
construction requires leadership curd
caordirurtion by knowledgeable ogencies. The
Review Com”ttee sees these delineation of
clearresponsibility as cn”tical to providing a
streamlined, resporucive, and eflcient program
for response, recovery, and overall floodplain
rrumageracrrt.]

DOI coordinating environmental acquisition
(Action 7.1)
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Multi-objective watershed management task
force (Action 6.1)

There was general support for tlds proposal although a
few thought it was unnecessa~.

ANALYSIS OF COMMENTS BY ORIGINATORS

Congress

Congressional reaction to the report war mixed. While
all felt the report to be balanced, concern was raised by
some members regaxiing the impact of the
recommendations on their constituents. Some
members indicated interest in sponsoring legislation to
implement some of the proposals in the draft report.

Federal Agencies

Federal agencies provided comments ranging from full
support to specific tecludcd comments that neither
indicated specific support nor opposition to the
proposals in the draft report. A few comments
reflected hesitation to alter current policies, approaches,
and responsibilities without further dialogue with or
guidance frum Administration leadership.

States

Comments were received from all but one Midwest
state and were generally supportive of the repon and its
vision. One state from outside the Midwest noted
general support for the proposals. Several states
indicated their readiness and willingness to take on the
chaUenges and responsibilities articulated in the draft
report. Some concerns were raised about organizational
and administrative mechanisms. A few raised cuncems
about the level of funding and tectilcal assistance that
would be provided to states. A few comments were
received from state legislators. These letters reflected
that the report war recommending cessation of levee
repair work in their jurisdiction and were concerned
that the proposals in the report would adversely impact
navigation and fanning along the rivers.

Levee and drainage districts and individual
farmers

Several reflected concerns that the Review Committee
draft report was calling for a unilateral buyout of
bottondand agriculture to restore wetlands. Many
reflected a concern that the report emphasized
environmental protection over flood hazard protection to
bottondand activities. However, many also expressed
SUPPUIIfor recommendations and actions contained in
the report. Some were deeply concerned with what
they perceived in the report to be a prohibition agzimt
all floodlighting. Some noted that property rights of
fanners and others needed to be more carefully
considered. Several nuted concerns about the impact of
buyout and acquisition cm the Ioczl and regional
economy and the impact on tax roles.

Environmental non-governmental
organizations

Strong support fur reestablishment of the Water
Resources Council war noted in all comments made by
these organizations. WMle some environmental
organizations supported the report, many expressed
serious concerns that the report did not sufficiently
emphasize restoration of aquatic ecosystems, watershed
management and nonstructural approaches to floodplain
management. Many comments also reflected cuncems
about issues that the repon failed to address including
the role of federal programs influencing bottomkmd
fanning and navigation issues un the Missouri River.
Concerns were raised about the efficacy of the
Mississippi Rh’er Commission to pursue new mandates.
Concerns were raised that the report appeared to
suppon a new levee constmction program on the Upper
Mississippi and Missouri rivers.
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Other non-governmental organizations

A number of non-govemmentsl organizations, including
several professional affiliations, and regionsl planning
and coordination organizations commented on the draft.
As might be expected, there was considerable
divergence of opinion on specific proposals. The
op~lons summarized on the draft report reflect the
differences of the many non-governmental
organizations. Several indicated long-standing support
for several of the recommendations in the report. Some
commented that the report was “anti-agriculture” and
one commented that the report was “anti-city”.

Others

Comments were received from a wide variety of other
orgsnizatiomd entities consisting of state agencies,
cities, and individuals, includlng public school teachers;
academics from across the nation in the fields of water
resources, natural hazards, and hydrology; land-owners
in the Midwest; and, other interested parties. As with
comments from mber sectors, their were a variety of
viewpoints expressed which ranged from endorsement
of the report to objections to spccitic recommendations.
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Appendix K

LIST OF PHOTOGRAPHS

Cover: Missouri River: view from the Missouri state capitol, Jefferson City, Missouri
(Source: Missouri Department of Conservation).

Page xxiv: Chestefleld Valley, St. Louis County, Missouri (Source: Missouri Department of
Conservation).

Page 2: Hartsburg Bottoms, Boone County, Missouri (Source: Missouri Department of
Conservation).

Page 5: Hannibal Missouri (Source: Missouri Department of Conservation).
Page 7: Eddyville, Iowa (Source: USDA-SCS).
Page 16: Eddyville, Iowa (Source: USDA-SCS).
Page 17 (L): Muscatine, Iowa (Source: USDA-SCS).
Page 17 (R): Valley Junction, Iowa (Source: USDA-SCS).
Page 18: Jefferson City, Missouri (Source: Missouri Department of Conservation).
Page 20: Springfield, Minnesota (Source: FMRC).
Page 22: St. Lmsis, Missouri (Source: USACE).
Page 36: Des Moines, Iowa (Source: USDA-SCS).
Page 43: Upland land treabnent, unknown location (Source: USDA-SCS).
Page 44: Wetland, unknown location (Source: USDA-SCS).
Page 48: Agricultural levee, unknown location (Source: USDA-SCS).
Page 92: Festus, Missouri (Source: USACE).
Page 96: Watershed, Brown County, Kansas (Source: USDA-SCS).
Page 104: Wetland, unknown location (Source: USDA-SCS).
Page 154: Scientific activity at Sioux Falls, South Dakota (Source: SAST).
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