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Beyond the Ark_

A New Approach to
U.S. Floodplain Management

By Jon Kusler and Larry Larson

loodplains occupy a signifi-

cant portion of the United

States. About 7 percent, or

178 million acres, of all U.S.
land is floodplain, and, of course, the
percentages are much higher along
the coasts and major rivers, where
most of the larger cities are located.'
Floodplains are lands subject to peri-
odic inundation by hurricanes, storm
tides, heavy rains, and spring snow
melt. They are the lowlands adjoining
the channels of rivers, streams, and
other watercourses and the shorelines
of oceans, lakes, and other bodies of
water.

Floodplains are shaped by water-
related, dynamic physical and biolog-
ical processes and include many of
the nation’s most beautiful land-
scapes, most productive wetlands,
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and most fertile soils. They are home
to many rare and endangered plants
and animals, as well as to sites of ar-
chaeological and historical signifi-
cance. In their natural state, flood-
plains have substantial value. These
complex, dynamic systems contribute
to the physical and biological support
of water resources, living resources,
and cultural resources. They provide
natural flood and erosion control,
help maintain high water quality, and
contribute to sustaining groundwater
supplies. Therefore, proper manage-
ment of floodplains is important to
preserve their value and to reduce
losses caused by flooding.

The United States is now at a pivo-
tal point in floodplain management.
A national status report on flood-
plain management was released last
year by the Federal Interagency Flood-
plain Management Task Force, and
federal agencies responsible for re-
ducing the losses caused by floods
are about to begin deliberations on
future directions in floodplain man-
agement.” At the same time, the Clin-
ton administration and Congress wish

to reduce spending in light of the
$4-trillion national debt. Also, little
money is available at state and local
levels for flood-loss reduction meas-
ures and disaster relief.

The task force’s status report, enti-
tled Floodplain Management in the
United States: An Assessment Report,
is the first assessment of the status of
the nation’s floodplains in 25 years and
the most comprehensive assessment
and description of floodplain man-
agement policies ever undertaken (see
the box on page 8). It is an excellent,
useful, and even-handed report, but
its documentation of all aspects of ex-
isting conditions is also its chief
weakness because a discussion of ex-
isting conditions does not, in itself,
adequately set the stage for consider-
ation of possible future directions.
Some issues and trends are much more
important than others for suggesting
informed future directions.

Substantial progress has been made
in the last 25 years in U.S. floodplain
management. This progress is espe-
cially evident in the increased public
awareness of flood hazards and the

ENVIRONMENT 7




ability of humans to predict potential
flooding and to influence risk expo-
sure. But floodplain management in
the United States has gone about as
far as it can go with its existing ap-
proaches. Prime dam sites have been
exploited; major floodplains have
been mapped; and minimal floodplain
regulations have been adopted by
more than 18,200 communities.® In-
creased funding for existing ap-
proaches is not the answer to many of
the remaining problems. Instead, a
fundamental change is needed. The
focus of floodplain management
must change from consideration of
property losses alone to the consider-
ation of the many purposes of flood-
plains. Management should be ex-
tended to smaller rivers and streams
and tailored to watershed conditions.
Broad-brush approaches to mapping
and regulation that reflect only flood
elevations should be replaced, in
many contexts, by approaches that
also reflect water velocity, sediment
regimes, and the changes in runoff
that are caused by watershed develop-
ment. Multiobjective mitigation plans
and implementation strategies involv-
ing landowners, citizen groups, and
local governments should not only
improve guidance for future develop-
ment of floodplain areas but also ad-
dress the restoration of stream, wet-
land, and riparian zones. A recent re-
port by the National Academy of Sci-
ences calls for the restoration of
400,000 miles of rivers and streams.*
It notes that, of the nation’s total
mileage of rivers and streams, only 2
percent are high-quality, free-flowing
segments.’

There are many examples of such
multiobjective protection and restora-
tion efforts.® They have been variously
called ‘‘greenway,” ‘‘multiobjective
river corridor management,”’ and
“‘environmental corridor manage-
ment’’ programs.” More than 500
communities have implemented such
programs for some or all of their riv-
ers and streams. These programs have
been characterized by innovative,
problem-solving approaches and broad
public involvement (see the boxes on
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pages 11 and 32).

A number of federal programs en-
courage such efforts, including the Na-
tional Park Service’s Rivers and Trails
Program, the Army Corps of Engi-
neers’ floodplain management pro-
gram, the Tennessee Valley Authority’s
floodplain management program, and
the Federal Emergency Management
Agency’s community rating system.
Some state floodplain, river, wetland,
and open space programs also encour-
age such efforts. The California Urban
Stream Restoration Program has been
particularly successful in encouraging
low-cost community stream restoration

efforts with broad public involvement
through technical assistance and small
grants-in-aid to communities. Other ex-
amples include the Missouri stream res-
toration program, the Massachusetts
greenway program, and the Maryland
greenway program. Despite the suc-
cess of such projects, no coordinated
national legislation, policy, or pro-
gram exists to support such efforts.®
At one time, structural changes—
such as dams, levees, channel altera-
tions, and shoreline protection—were
the primary approach for addressing
flood losses. Although such structural
approaches have reduced flood losses,

he Federal Interagency Floodplain

Management Task Force’s assess-
ment report concluded that it was diffi-
cult to evaluate the effectiveness of
floodplain management because of a
lack of specified goals, baseline data,
and monitoring. Nevertheless, the re-
port reached a number of significant
observations that were outlined in the
summary and executive summary:

e Public recognition of flood haz-
ards is now widespread.

e Judicial support for regulations is
also widespread, which increases the
liability of landowners who undertake
activities that increase flood hazards
on other lands.

e Some reduction has occurred in
floodplain development.

e A reduction in losses to new devel-
opment has occurred because of regu-
latory standards.

e A shift from federal domination
toward a more equal federal, state, and
local partnership has occurred.

e There is now greater awareness
that no single floodplain management
strategy is appropriate for every area.

® There has been success in reducing
loss of life, but there has been no de-
cline in overall flood losses.

e Floodplain regulations have not
arrested deterioration of natural and
cultural functions.

e A truly unified floodplain man-
agement program is not in place.

The report also outlined a number of
opportunities for increasing the effec-
tiveness of floodplain management.

EVALUATING THE EFFECTIVENESS OF
FLOODPLAIN MANAGEMENT

These include

e setting flood-loss reduction goals
to be achieved by a certain date;

e improving the database;

® conducting new research;

® integrating strategies for flood-
loss reduction and for restoring and
preserving natural resources;

e improving coordination and inte-
gration in floodplain management;

® increasing cooperation among all
persons, programs, and agencies with
an interest in reducing flood losses;

e developing methods for better
management of high-risk flood hazard
areas;

e adopting broader watershed-based
and river corridor management ap-
proaches;

® improving the incorporation of lo-
cal conditions in floodplain manage-
ment approaches;

e helping rural and economically
disadvantaged areas;

® improving incentives to encourage
the best mix of management measures
and better enforcement of floodplain
regulations;

* improving awareness and educa-
tion, including more training and edu-
cation for government officials; and

e improving techniques for restor-
ing and preserving the natural and cul-
tural resources of floodplains.

SOURCE: Federal Interagency Floodplain Man-
agement Task Force, Floodplain Management in
the United States: An Assessment Report, doc.
FIA-17/May 1992 (Washington, D.C.: Federal
Emergency Management Agency, 1992), Chap-
ters 15 and 16.
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they often do so at great cost and with
great environmental impact. Since
1968, considerable progress has been
made in implementing nonstructural
loss-reduction measures, such as reg-
ulations, warning systems, and evacu-
ation plans. Of the 22,000 flood-
prone communities in the United
States, more than 18,200, or 82 per-
cent, have adopted floodplain man-
agement regulations and participate
in the National Flood Insurance Pro-
gram (NFIP). More than 2.6 million
flood insurance policies are presently in
force through this program. The Fed-
eral Emergency Management Agency
(FEMA) has mapped 18,492 communi-
ties, and 2,463 restudies have been
completed or are in progress.’

Despite these efforts, flood losses
continue to increase. Per-capita dam-
ages have increased despite measures
to reduce such losses, although the
rate of increase has slowed. A 1987
study for FEMA estimated that 9.6
million households in 17,466 commu-
nities with a total of $390 billion in
property value were at risk from
flooding. From 1916 to 1985, flood-
related deaths averaged 104.4 per
year. Per-capita flood-related deaths
have decreased, but per-capita flood
losses were 2.5 times as great from
1951 to 1985 as from 1916 through
1950, after adjustment for inflation.'

In fact, 1992 was the most expen-
sive year in U.S. history for natural
disasters, with total estimated losses
from floods and hurricanes exceeding
$30 billion. In fiscal 1992, 46 presi-
dentially declared disasters and 2 emer-
gencies occurred—the largest number
in recent history. Of these, 2 were re-
lated to contaminated water supplies
and 38, or 83 percent, were flood-re-
lated." The paid flood insurance
claims for three of these events were
huge: $115 million for Hurricane An-
drew’s flooding in Florida; $30 mil-
lion for Andrew’s flooding in Louisi-
ana; and $30 million for Hurricane
Iniki’s damage in Hawaii.”> However,
damage caused by wind was much
more costly, as is typical of most hur-
ricanes. Hurricane Andrew was the
most damaging and powerful hurri-
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cane to hit the U.S. mainland this
century, and yet it could easily have
been worse. However, deaths were
exceptionally low: fewer than 70 in
Florida and none in Louisiana. This
low mortality can be attributed to the
effectiveness of the evacuation and
warning program, which evacuated
an estimated 2.7 million people. An-
drew’s record-low barometric pres-
sure, sustained winds of 115 to 140
miles per hour, and gusts of 145 to
170 miles per hour resulted in a storm
surge of up to 17 feet on Key Biscayne
Bay and up to 12 feet in other places.

Although these were unusual storms,
they do raise issues such as the cost-ef-
fectiveness of various approaches to
floodplain management; how cost-ben-
efit ratios are to be calculated; and to
what extent floodplain occupancy
should continue to be subsidized by the
federal government through NFIP.
Soaring costs and deficits require, at a
minimum, a careful re-evaluation of
the effectiveness of various approach-
es, particularly those that blatantly
subsidize continued occupation of
high-risk areas at taxpayers’ expense
and achieve only single-purpose goals.

In light of high deficits, how can fed-
eral, state, and local governments best
reduce future flood losses and respond
to floods and other hazards?

Gaps in Current Programs

Structural and nonstructural efforts
to reduce losses have been at least mod-
erately effective in addressing certain
situations, but they were not designed
to address other situations and do not
do so. Several major gaps in existing
programs must be addressed.

First, despite the expenditure of
$873 million for federal mapping of
floodplains, approximately 100 mil-
lion acres, or one-half of the nation’s
floodplains, have been mapped." Un-
mapped floodplains generally are not '
subject to regulatory standards by
communities or states. Much of the
land not subject to management lies
along smaller rivers and creeks or
along smaller lakes.

In addition, more than 31 percent
of flood insurance claims were paid
for flood damage outside the mapped
“100-year”’ floodplain."* This means
that development in these areas is cov-

floods, such as this one, which closed the Chesapeake & Ohio Canal in 1924.
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ered by federal insurance but is not
subject to regulations to guide new de-
velopment. To remedy this problem,
watershed planning and multiobjective
river corridor management for these
smaller streams and rivers are needed.
This is where development is current-
ly unregulated for flood-hazard re-
duction purposes and where the great-
est changes in hydrology are occurring
because of urbanization. It is also
where community and local organiza-
tions can do the most.

Even in mapped and regulated flood-
plain areas, however, serious deficien-
cies exist. Much of the mapped flood-
plain does not have calculated flood
elevations but only a general outline
of flood risks. As a result, communi-
ties do not have the tools they need to
guide and protect new development.
Even where flood studies are under
way, it typically takes five years or
more to complete a study and adopt
regulations. Often, much of the
floodplain is developed by then, put-
ting buildings and people at risk.

Another gap in current programs

concerns high-risk and unusual haz-
ard areas that have been mapped and
regulated but whose maps and regula-
tions inadequately address the special
problems. Such areas include alluvial
fans; floodplains adjacent to rivers or
streams with moveable (erodible)
channels; combined flooding/erosion
areas, both inland and coastal; areas
with long-term fluctuations in ground-
and surface-water elevations, such as
those adjacent to closed basin lakes; ice
jam flooding situations; and subsidence
areas. In some parts of the United
States, such as the West, most of the
flood-risk areas are of such a ‘‘spe-
cial’’ nature.

Despite the massive NFIP and large
expenditures for mapping, only limit-
ed efforts have been made to prepare
special maps for or to apply regula-
tory standards to special high-flood
hazard areas. When the mapping pro-
gram was first developed more than
20 years ago, the high costs caused a
uniform national approach to be de-
veloped to map and regulate all haz-
ard areas, even high-risk ones. In ad-

P

Most flood insurance policies will pay for rebuilding flood-damaged houses like this
one but will not pay to relocate them out of the flood zone.
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dition, mapping efforts have general-
ly assumed ‘‘existing’’ watershed con-
ditions, despite broad recognition
that urbanization causes dramatic in-
creases in future flood peaks.

The time has come for a shift in
mapping philosophy from one overall
approach for the whole nation—based
primarily upon historical flood events
—to much more specific mapping of
certain areas to reflect geomorpho-
logical factors and particular hazards
and to anticipate future development.
Such mapping is essential to provide

local communities with the tools they"

need to convince citizens that there is
a reasonable, credible, and accurate
way of identifying and managing the
flood hazards on their properties and
to develop multiobjective local regu-
latory and management efforts. Such
mapping will be expensive, but it need
not be carried out on a nationwide
basis and could be undertaken on a
cost-share basis with states and com-
munities.

Another gap in existing floodplain
programs is mitigating the losses to
existing structures, starting with
structures that have experienced repeti-
tive loss and substantial damage. The
assessment report and FEMA data in-
dicate that, in the 1980s, 30,000 struc-
tures (2 percent of NFIP-insured struc-
tures) filed 2 or more claims of $1,000
or more and thus accounted for about
30 percent of the claims paid, or $747
million. In that same period, about
18,000 buildings suffered damages of
more than 50 percent of their value,
accounting for more than $438 mil-
lion in claims paid.”” Despite hopes

-that present regulations would lead to

a gradual upgrading or elimination of
existing substandard structures, only
limited progress has been made
through the regulation approach
alone. A multiobjective mitigation
program designed to prevent or re-
duce future flood damage to these
few structures through elevation or
relocation has tremendous savings
potential.

The lack of financial incentives and
landowner assistance to relocate or
upgrade substantially damaged struc-
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tures is illustrated by the situation in
Florida’s Dade County, which in-
cludes Miami. In this area, more than
3,000 homes were substantially dam-
aged by the winds of Hurricane An-
drew.'® Insurance will provide funds
to rebuild the homes to their ‘‘before-
hurricane”” conditions. The catch is
that these homes are in a flood hazard
area. Rebuilding at their former level
will not reduce the risk of their being
significantly damaged by up to four
feet of water in the next flood.

It would cost an additional $30,000
each to elevate the structures. Be-
cause the residents’ entire savings
were lost in the hurricane and their
places of employment may also be
out of business for an indeterminate
time, their ability to pay for or to ar-
range mortgages for this work is al-
most nonexistent. Insurance policies,
even flood insurance policies, do not
provide monies to mitigate against fu-
ture disasters. Similarly, disaster re-
lief funds can only be used for rebuild-
ing.”

It is now more than nine months
since Hurricane Andrew, and many of
the 3,000 homes remain unrepaired.
Modest federal mitigation grants or
low-interest loans could help reduce
future federal and private outlays
when floods do occur.

Present programs also fail to pro-
tect the natural and cultural functions
of floodplains. The task force’s as-
sessment report discusses the natural
and cultural functions of floodplains
in some depth and concludes that the
existing federal, state, and local
floodplain management programs do
not adequately protect the pollution-
control, habitat, flood storage, recre-
ational, and other natural functions.
The report does not, however, ade-
quately examine the reasons why the
programs neglect these functions.
One reason is that such functions are
not mentioned in federal standards
for floodplain regulations, and only a
relatively small number of communi-
ties have incorporated additional pro-
visions into their regulations. In some
instances, the availability of subsi-
dized federal flood insurance may
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oldiers Grove is a small town in

Wisconsin beside the Kickapoo
River. The river is subject to flash
flooding, and, as the hillsides in the
watershed have changed from forests
to farmed fields, the flood levels have
increased. Small towns such as Soldiers
Grove were built around mill dams
that provided the power to saw logs
and grind flour. These small towns are
now subject to repeated flooding.

In the 1950s and 1960s, the U.S.
Army Corps of Engineers developed a
plan to build a dam on the Kickapoo
River. Because the dam was miles
above Soldiers Grove, it would only
provide partial protection to the com-
munity. The corps told the village it
would still need a levee to keep 'the
flood waters out of the town.

The people of Soldiers Grove were
distraught. According to Tom Hirsch,
a planner for Soldiers Grove, the
townspeople felt that a levee would
merely change the village from ‘‘a
small, economically dying village sub-
ject to flooding”’ into ‘‘a small, eco-
nomically dying village NOT subject to
flooding.”’

Therefore, the village residents
pleaded with the corps to look at other
alternatives, such as relocating struc-
tures to clear out the high-risk flood
hazard area, elevating some structures
in lower-risk flood areas, and creating
open space uses in the cleared high-risk
areas. These nonstructural alternatives
did not meet the corps’ benefit-cost cri-
teria, mainly because the value of the
at-risk downtown property, although
low because it was subject to flooding,
was still greater than the value of the
same property with no buildings on it.

Village residents developed their
own plan, one that was designed to ad-

SOLDIERS GROVE: A SUCCESS STORY

dress not only the village’s flooding
problem, but also other community
needs, such as economic development,
energy management, housing, recrea-
tion, and the quality of life in Soldiers
Grove. Through a series of meetings
with the townspeople, help with studies
from the state, and some small eco-
nomic grants, the plan evolved. The
entire downtown business district
would be relocated away from the riv-
er, clearing the way for a community
recreation area. Homes on the fringe
would be floodproofed through eleva-
tion. The new downtown buildings
would have to have half of their heat
supplied through solar energy. Resi-
dential housing would be incorporated
with commercial structures. Housing
for senior citizens would be close
enough to the downtown area so that
elderly people could walk to the phar-
macy and grocery store.

No federal or state agency had a pro-
gram that could help fund any part of
the plan, and Soldiers Grove, while
still seeking funding help, was deva-
stated by another flood in 1978. Only
then did the Secretary of Housing and
Urban Development release some dis-
cretionary funds that provided some
leverage to implement the village’s
plan. More than half the cost of the
plan, however, was paid by the village
and property owners.

Despite these setbacks, this is a suc-
cess story. The floodplain management
plan was carried out. The community
has been relocated, and many new
structures have been added. The old
business district is now a park.

SOQURCE: Wisconsin Department of Natural Re-
sources, ‘‘Come Rain, Come Shine: A Case
Study of a Floodplain Relocation Project at
Soldiers Grove, WI.”

have promoted development in highly
sensitive or valuable areas, such as
wetlands and riparian habitat in the
West. Secondly, federal and state
floodplain management agencies
have generally not promoted the pro-
tection of natural and cultural func-
tions because of their narrow flood-
loss reduction objectives, a lack of ex-
pertise concerning such functions,
and a lack of multiobjective ap-
proaches for both reducing flood
losses and promoting natural and cul-

tural functions. A third reason is that
floodplain management has for a
long time been narrowly conceived of
as managing ‘‘excess water’’ rather
than as a part of a broader water re-
sources management that encompass-
es point and nonpoint source pollu-
tion control, storm-water manage-
ment, water supply, erosion and sedi-
ment control, recreation, aquatic
habitat protection, and wetland pro-
tection and management.

(continued on page 31)
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Floodplain Management
(continued from page 11)

Cost-Effective Management

To address all of these problems,
floodplain management should be ap-
proached as part of multiobjective
watershed (water resources) manage-
ment with adequate protection for
natural and cultural functions. Im-
proving the monitoring and enforce-
ment of existing approaches is neces-
sary, but it will address only a portion
of the gaps.

Community, citizen-based efforts
are essential to closing these gaps,
and yet communities are not being
provided with adequate incentives
and help. The U.S. floodplain manage-
ment program needs to be more inte-
grated with other programs that affect
floodplains, more localized, more com-
prehensive, and more unified on a
watershed and local government
level.

At the federal level, less emphasis
should be placed on new massive pro-
grams and new expenses and more
should be placed on shifting the fed-
eral role from managing the nation’s
floodplains to being a facilitator for
state and local programs that address
the gaps in existing efforts. To ad-
dress flood losses and better protect
natural and cultural functions, the
administration, Congress, states, and
local governments need to provide a ra-
tional, multiobjective framework for
watershed-level efforts that are facili-
tated by federal agencies and states.
Federal agencies and states should have
continued roles in providing technical
assistance, grants in aid, and other as-
sistance to facilitate the accomplish-
ment of federal, state, and local goals,
including flood-loss reduction, wet-
land protection, good water quality,
and recreation, while avoiding single-
purpose programs. FEMA’s communi-
ty rating system, which provides lower
insurance rates for communities with
floodplain management efforts that
exceed federal standards, is a positive
example of such a measure.
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Federal subsidies should also be re-
vised to better promote individual re-
sponsibility and multiobjective ap-
proaches. Nonstructural approaches
adopted over the last 25 years—as
well as NFIP—tend toward that goal.
Nevertheless, this goal is undermined
by continued disaster assistance and
federal subsidies for beach nourish-
ment, beach erosion control, flood
control, and flood insurance for cer-
tain high-risk areas where the low in-
surance rates and regulations do not
accurately reflect the risk. These sub-
sidies continue to bias local and state
decisionmaking toward structural so-
lutions, even when such decisions are
not consistent with individual respon-
sibility, cost-effective use of the
floodplain, or achievement of natural
and cultural functions.

Federal cost-benefit ratios for flood
control and other water resources proj-
ects also deserve a hard look, particu-
larly in regard to the calculation of ben-
efits for preventing future flood loss-
es, protecting natural and cultural
functions, and providing long-term

sustainable use of natural systems.
Present procedures are applied in a
manner that produces high benefit-
cost ratios where intensive develop-
ment has already occurred or is allowed
in the floodplain.

In addition, Congress should pro-
vide incentives for multiobjective
floodplain and watershed planning
and management that anticipate fu-
ture conditions. Preference should be
given to state and local governments,
watershed planning, open space, flood- -
plain management, and post-disaster
assistance programs that integrate
floodplain management into future-ori-
ented environmental programs, such as
river management, greenways, trails,
point and nonpoint source pollution
controls, erosion controls, and wet-.
land management. Such incentives
and funding could include adopting a
special multiobjective river corridor
management act that gives small
grants to communities and citizen
groups that undertake multiobjective
programs and implementing new wet-
land and watershed management ini-

Using flood-prone land for recreational purposes—such as this park near the Arizona

Canal Diversion Channel—is often better than rebuilding flood-damaged structures.
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tiatives for states and local communi-
ties as part of the Clean Water Act re-
authorization. Support for multiob-
jective programs should be included
in public works budgets and in the
new ‘‘job corps’’ and economic stim-
ulus package of the Clinton adminis-
tration.

Coordination among federal, state,
and local governments should also be
improved. An interagency mecha-
nism is needed to permit and encour-
age the federal agencies to play a
more active and coordinated role in
establishing and implementing multi-
objective floodplain and water re-
sources management policies. For all
of its faults, the U.S. Water Resourc-
es Council served this role, and its re-
establishment or the formation of a
new coordinating and policy-setting
body is needed.

Improved joint training and techni-
cal assistance are also needed. Two of
the principle barriers to effecting
change in national floodplain man-
agement policy are compartmental-
ism and lack of training. Federal mul-
tidisciplinary teams that include rep-
resentatives of federal agencies,
states, local governments, and non-
profit interest groups would particu-
larly benefit from joint training be-
cause it would increase cooperation.
Priority topics should include map-
ping and regulation of high-risk and

‘unique hazard areas, facilitation of

local government multiobjective wa-
tershed efforts, evaluation and pro-
tection of natural and cultural func-
tions, restoration of floodplain sys-
tems, and nonstructural (‘‘soft’’) en-
gineering alternatives.

Data gathering, monitoring, and
oversight of federal flood-loss reduc-
tion programs should be improved in
relation to one another and to other
resource management programs. Fed-
eral flood-loss reduction programs
should be evaluated in terms of the
overall objective of reducing flood
losses and protecting natural and cul-
tural functions rather than achieving
the programs’ individual statutory
mandates. For example, NFIP must
be viewed in the context of larger
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federal disaster and flood-loss reduc-
tion efforts—not as a separate pro-
gram that balances its own books
even though the taxpayers’ costs for
disaster assistance continue to rise.
Post-disaster policies should also be
re-evaluated to determine whether
they are reducing, rather than simply
perpetuating, future losses.

Shifting floodplain management to
emphasize community-based multi-

objective and watershed-based efforts
tailored to local conditions will not be
easy. Existing institutions have enor-
mous bureaucratic inertia, and many
interest groups as well as agency staff
tend to favor the status quo. Uniform,
broad-brush national approaches for
mapping, regulation, and manage-
ment are less time-consuming for
federal agency staff to administer,
and measures that increase the federal

any communities have rejected

the traditional engineering ap-
proaches to reduce flood hazards and
have adopted various multiobjective
river corridor management programs
not only to reduce flood loss but also
to protect and restore the natural val-
ues of rivers and floodplains and meet
recreation needs. A number of these
are described in A Casebook in Man-
aging Rivers for Multiple Uses, pub-
lished by the National Park Service in
1991. Profiles of several promising
management programs are provided in
this publication:

e Charles River. The Army Corps of
Engineers, the Commonwealth of Mass-
achusetts, and local governments pro-
tected 8,500 acres of wetlands along the
upper Charles River as part of a ‘‘Nat-
ural Valley Storage’ project. Acquisi-
tion costs of wetlands totaled $10 mil-
lion, compared to potential costs of
$100 million for the construction of
upstream dams and levees.

e South Platte River. The city of Lit-
tleton, Colorado, established a 625-acre
floodplain park along 2.5 miles of the
South Platte River. Old gravel pits
were reclaimed to form natural areas
and ponds for fish, wildlife, and recre-
ation. Fish habitat in the river was re-
stored. A nature center and recreation
trail were built in the park.

¢ Wildcat and San Pablo Creeks.
Local citizens of North Richmond, Cal-
ifornia, prepared a ‘‘consensus plan,’’
with alternative designs for flood chan-
nels to resemble natural channels. The
plan that is now being implemented
more fully considers sediment manage-
ment and involves riparian tree restora-
tion and innovative design of bank and
floodplain areas.

MULTIOBJECTIVE RIVER CORRIDOR
MANAGEMENT

® Boulder Creek. Boulder, Colora-
do, has created a 5-mile recreational
greenway and a bike path along Boul-
der Creek. Wetlands have been created
or restored to double as storm-water
retention and detention areas. Bioengi-
neering has been used for bank stabili-
zation; the trout fishery has been re-
stored; and the greenway has become a
central focus of the community.

e Mingo Creek. After a series of
damaging floods, the city of Tulsa,
Oklahoma, developed a greenway plan
for Mingo Creek that involves the de-
velopment of parks and trails linking
multipurpose flood control structures
along the creek. Restoration of ripar-
ian vegetation, a system of lakes, and
recreational facilities are incorporated
in the plan.

e Kickapoo River. After repeated
severe flooding of the downtown area,
Soldiers Grove, Wisconsin, relocated
the entire business district from the
Kickapoo floodplain to an upland site.
The floodway was converted to a river-
side park and recreation area. Assessed
property values nearly doubled.

e Chattahoochee River. In 1973, the
Georgia legislature adopted the Metro-
politan River Protection Act, which
created a 4,000-foot-wide river corri-
dor (including the width of the river).
A river corridor plan was adopted that
incorporated standards for land wvul-
nerability, buffer zones, and flood
hazards. Local governments are re-
sponsible for implementing the plan.

SOURCE: National Park Service, Association of
State Wetland Managers, and Association of
State Floodplain Managers, A Casebook in Man-
aging Rivers for Multiple Uses (Washington,
D.C.: NPS, 1991).
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Property losses from floods are not limited to buildings. The gro

Byls
und under this road

in Hollywood Hill, Washington, was washed away by torrential rains.

workload without increasing federal
staff will encounter strong opposi-
tion. Some federal agency staff also
fear the loss of control. They are ac-
customed to initiating and imple-
menting flood-loss reduction meas-
ures and are reluctant to share re-
sponsibility and power with states
and local governments. In addition,
various federal statutes authorize
strong, direct federal roles rather
than assistance to local governments.

Floodplain managers also often
lack the multidisciplinary expertise
needed for the protection and restora-
tion of natural and cultural func-
tions, such as wetland protection. In
addition, there are concerns that local
government and citizen-based pro-
grams will be dominated by local real-
estate and other special interests and
will not meet regional or national
needs and that local, citizen-based ef-
forts will lack the expertise to address
highly technical flood, pollution con-
trol, and wetland restoration efforts.
Community-based watershed approach-
es involving detailed data gathering,
computerized geographic information
systems, and other sophisticated analy-
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sis techniques can also be very expen-
sive. Various land-use planning efforts
for watersheds and other areas have of-
ten proved to be of limited value if sep-
arated from implementation.

All of these arguments, however,
do not justify continuing the status
quo. Experience over the last 30 years
has shown that, despite the expendi-
ture of huge sums of money, the fed-
eral government alone cannot ‘‘solve”
flood problems.

New, community-based efforts can
be practical and implementation-ori-
ented. They need not be prohibitively
expensive, as indicated by many suc-
cessful efforts already implemented
across the nation (see the box on page
32). Community efforts can be fi-
nanced by combining funds from a va-
riety of programs meant to address
such activities as nonpoint and point
pollution control, storm-water man-
agement, outdoor recreation, com-
munity redevelopment, and wetland
and habitat protection and restora-
tion, as well as flood-loss reduction.
Landowners, citizen groups, and lo-
cal governments must be brought
more fully into the process as part-

OK, you watch the
news. You know that we're
losing too many trees. And
what about global warming?

But what can you do?
You're pretty busy these
days. Don't have much time
to drive out to the woods
and play forest ranger.

Relax. Global Releaf
has thought up something.
Pick up your.cordless or your
cellular phone right now and
call us at 1-900-420-4545.
The call costs $5.00. We use
the money to plant a tree for
you. Feel better? You will,
just Dial-a-tree.

Technically, you punch
in the numbers. But Punch-a-
tree doesn’t sound as good.

1-900-420-4545
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ners to address not only flood control
but also other community economic
and environmental needs.

Community-based initiatives need
not place huge new demands on fed-
eral staff or budgets if coordinated
use can be made of the many experts
throughout the federal agencies, in-
cluding the Army Corps of Engi-
neers, FEMA, the Soil Conservation
Service, the National Park Service,
the Environmental Protection Agen-
cy, and the U.S. Geological Survey.
Strong, continued federal and state
involvement in such community ef-
forts is needed to provide technical
assistance and training and to reflect
regional perspectives.

It is rrue that floodplain manage-
ment must be revised technically to
continue to reduce flood losses and
meet broader, multiobjective goals.
But, more importantly, floodplain
management must become a more
complete and real local, state, and
federal partnership.

NOTES

1. See U.S. Water Resources Council, “‘Estimated
Flood Damages: Appendix B,”” Nationwide Analysis
Report (Washington, D.C.: U.S. Government Print-
ing Office, 1977); and Federal Interagency Floodplain
Management Task Force, Floodplain Management in
the United States: An Assessment Report, doc. FIA-
17/May 1992 (Washington, D.C.: Federal Emergency
Management Agency, 1992), Chapter 1.

2. See discussion and many references contained in
Federal Interagency Floodplain Management Task
Force, note 1 above, Chapter 3.

3. Information provided by the Federal Insurance
Administration, Federal Emergency Management Agen-
cy, Washington, D.C.

4. National Research Council, Restoration of
Agquatic Ecosystems (Washington, D.C.: National
Academy Press, 1992).

5. Ibid.

6.  See J. Kusler, “Innovation in Local Floodplain
Management: A Summary of Community Experience,”’
Special Publication 4 (Boulder, Colo.: Natural Haz-
ards Research and Applications Information Center,
1982); J. Kusler and S. Daly, eds., ‘‘Wetlands and
River Corridor Management’’ (Paper presented at the
Association of State Wetland Managers, Charleston,
S.C., 5-9 July 1990); National Park Service, A Case-
book in Managing Rivers for Multiple Uses (Washing-
ton, D.C.: NPS, 1991); C. E. Little, Greenways for
America (Baltimore, Md.: Johns Hopkins University
Press, 1990); E. Grundfest, ed., ‘‘Multiobjective River
Corridor Planning’’ (Proceedings of the Multiobjec-
tive Workshops in Knoxville, Tenn., and Colorado
Springs, Colo., Association of State Floodplain Man-
agers, 1989); and L. M. Labaree, How Greenways

Weork: A Handbook on Ecology (Washington, D.C.:
National Park Service, 1992).

7. Ibid.

8. Congressmen Joseph M. McDade (R-Pa.) and
Morris K. Udall (D-Ariz.) introduced a State and Lo-
cal Multiobjective River Corridor Assistance Act in
1989 (HR 4250). This bill would have provided techni-
cal assistance and grants-in-aid to local governments
initiating multiobjective efforts. The bill was referred
to committee and never adopted.

9. Federal Insurance Administration, note 3 above.

10. See Donnelly Marketing Information Service,
System Update Report (Washington, D.C.: Federal
Emergency Management Agency, 1987) as described
in Federal Interagency Floodplain Management Task
Force, note 1 above, Chapter 3.

11. Disaster Assistance Program, Federal Emergen-
cy Management Agency.

12, Federal Insurance Administration, note 3 above.
According to hurricane damage estimates provided by
various newspapers, Hurricane Iniki's damages to-
taled approximately $1.6 billion; in Florida, Hurricane
Andrew’s total damages came to between $15 billion
and $30 billion; and in Louisiana, Andrew’s damages
amounted to $1 billion.

13. Federal Interagency Floodplain Management
Task Force, note 1 above, Chapter 6.

14. Information provided by the Federal Insurance
Administration, note 3 above.

15. Federal Interagency Floodplain Management Task
Force, note 1 above, Chapter 13.

16. Information provided by FEMA and Dade
County, Florida, staff at the Association of State
Floodplain Managers conference in Atlanta, Georgia,
March 1993.

17.  Ibid.
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