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ON BORROWED LAND:

PuBLIC POLICIES FOR FLOODPLAINS

This repore is one in a series of policy focus reports
published by the Lincoln Institure of Land Policy to
address omely land-relaved qucxtinm of concern to
policymakers, scholars and citizens. Each report is based
o 3 'I-'-'-I'I-Tlﬂi}'lﬂﬂ‘ﬂf conference designed 1o bridge the

gap berween theory and practice. Participants ty pically
FEPEESEil & rangs of academic dizciplines, political views,
levels of government and rypes of communities.

The Lincoln Institure conference “Community Land
Policy and River Flooding: The Great Flood of 1993
was held in Cambridge, Massachusctts, in Seprember
1994, Officials from the following 33 municipalivies in
mine upper Midwest stares shared their fArsthand experiences
Ifiusis: Awrora, Gudirey, Chaincy, Vilmeyer, Whearns;

Tresa: Ames, Dabuque, Foer Modicn, bowa Clry, Muscatiine

Kangasr Lawrence, Moasharman, Pienbuenys

Moaurresrea: Rocheseer, 5o Paplk

Miceoseni: Chestenfichd, Hanndbal, Independence, [eHersnn Cing
Sc Charles, 5t Lowis, See. Gemnevieves

Selaneeko: Columbas, Diaslia:

Norrh Dakare: Bismarck, Frrgo, Valley Cing
rz Madison, Parkoes, Waresowg;
Wiscomgra: Brllion, Darliegren, Aadisan.

Soeefle [hakod;

Speakers also included p|'|:|-:|-r:.~l.'|.|.-i:|n:|E|. in_planning, economics,
geography, law, ccology and enpgineering:

Kirmoad Hredy, Delilods Chatr of Urhan and Pablse Mfabe, Undversry
at Mew Oeleams, Lomisiang

Ko Flasapey, Priscipal Plapnce, [I.l.n:u,:h\ Packard & Assrciobed,
Tisdes, Oklihoma

Brigadier Gemeral Gerald Gallury, Exesutivg Dhrectar, Flaodplain
hlanagement Beview Comenberes, ared Dean of Faculty, Iduserial
College af the Armned Forges, Puge Meiaar, W’;.h.rmmn, 0

Liaise Gardmer, AMayor, Jeffersan Cirg, Missann
Chuck Hagaana, Mayor, Fodhesier, Minsoada

Jack Martez, Digecior and Associaze Prafewns, Prasranments] Seionce
and Policy Program, Universicy of Sowbem Maing, Gucham, Mains

_Il'ﬂnnl'nf Kapdrm, Associace Prolceser of Ueban Planaing, Harnard
Uriversiry Gradnare School of Desiu, Caisbrdee, Masachusetts

fan Kugler, Executive Diseceie, Assagiation af Wetlands Managers,
Tarne, Mew Yok

Rretbeerfond Mitr, Directod, Larad and Water Policy Center, University al
Masmachusears, Amherst, Massachusetis

Leosiard Sunluins, Profosor of Envronmental and Resowrce
Tonnanmics, Deparement of Agricaltural and Applied Economics,
Virgials Polyeechaic [nbtate and Saee Universiny, Mackibarg, Virginia
Hindly Seoerber, Execurive Ditesos, Upper Mississappa River Basin
Assocuation, 5 Paul, Mmncuss

Seatt Faber is director of floodplatn programs at American
Rivers in Washington, DC. He drafted this report nmder
gortfraer withy the Limeodn Tnsteterte of Land Folicw.
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EXECUTIVE SUMMARY

The Great Flood of 1993 along the Upper Mississippi
River and its tributaries was, like all floods, largely a
product of weather and topography, Bat itz human costs
were very much the result of what people had put in the
river’s way, This report summarizes key poines from a
conference of policy experts and local elecred officials
held by the Lincoln Institute to draw land-related lessons
from the disastrous experience of flooding.

Participants in the conference concluded thar, although
governments may nof vet be able to manage the weather,
they can improve the management of floodplains o
reduce the damages caused by fooding. Many of these
conclusions apply not only to flosdplains but to land in
other unstable narural environments—alang earthquake
faults, in the paths of hurricanes, or in fire-prone forests
and grasslands,

Human uses of land increase flood risks in two ways,
First, the filling of wetlands, dredging or channelizing of
rivers, and wrban development anywhere in a watershed
increase the speed and force with which rainfall flaws
across the land and into rivers, Second, the intensive

use of foodplains for agriculture, transportation, and
residential development ex more, and more valuable,
property to damage from Hooding. Since virtually all of
the carth's surface & in some watershed, all land use
decisions have some potential impact on Aooding.

One difficulty for poalicymakers is to demonstrate thae
those living upstream or uphill bear partial responsability
for the fooding of properties in other rowns, counties,
states or even countries downstrearn. Then the challenge
is to distribute the costs of food damages or their preven-
ticn among all these responsible parties. Pase severe
flooding produced calls tor more protection of {usually)
private property af (usuallvh public expense,

Yet levess, dams, and subsidized flood insurance have noe
ctfectively wamed private landowners or governments 1o
use floodplains wiscly, Tnstead, protective measures have
made floodplains appear “safe for development,”™ ironically
increasing the cost of damages from the next flood.

The very lanpuage we use to define floodplains illustrates
these ironies. Just because there was a so-called = 5-year
flood™ last year does not mean there will not be another
such flood for 49 more years, In addinon, these probabalities
should be, but seldom are, updated continuously to reflect
land use changes. Land that was in a $0-year flondplain
when only 10 percent of the warershed was urbanized
may be in a 20-year floodplain when urban development
covers 15 percent of the region.

How can local communities, states and the federal

government foster less risky and more productive use
of flocdplains? In the first place, communities need 1o
practice “towgh lowve™: to cducate themsclves and ther

citizens about the imevieable—and generally crcasing—
risk of flooding anywhere along rivers and swreams.
Those who live or work in a floodplain muost bear pare
of thar risk and should not be able o count on public
funding to rebuild repearedly. This stance will be tough
not only on food victims, bur on their neighbors and
elecred representatives. All hearrs go our to people stand-
ing on rooftops or being evacuated by helicopter, even if
o some extent they “brooughe it on themeselves.®

Some land uses, such as certain kinds of agniculure,
railroads thar must load and unload freight from barges,
or warer rreamment plants, may always have w be locared
in floodplains. Bur governments should only ensure againse
flaod damage those fAoodplain uses thae are cleardy in the
broad public inrerest.

Structural protection aganst looding still has an
imparrant role, bur floodproafing and the financing of
flood-control structures should not be allowed ro produce
a false sense of security thar will encourage even more
intensive land uses. Insecad, these progeams should be
used as ools ro educare citizens and governments abour
the continuing and often escalaring risks of flooding.

Warershed-wide planning, or ar least watershed-wide
monitoring of land use changes, is critical o fairly sharing
baath the risks and responsibilities of Aoodplain manapement.
Participants in the Lincoln Institute conterence called for
“inverting the pyramid™ of intergovernmental relarions.
Rather than spend saticnal tax dollaes on floed control
structures and post-disaster aid, the federal governument
should provide continuously updared informarion abour
changing flood risks and land uses across whole watersheds.

Stare governments should help local governments share
this informarion effecrively, and find ways 1o help these
living upsteeam to rake responsibilicy for the downstream
cffeces of their land use decisions. Local governments: should
wee faderal and stare support o educare their citieens
about the ever-changing couses and risks of flooding, and

tes regulate or tax flood-prone lands appropriavely.

Ome conference participant called the past system of
floodplain management “the public subsidy of privare
folly.” Inverting the pyramid so thar land use decisions
flow up from the bomrom but informarion flows down
from the rop would allocare both the benefirs and the
costs of “borrowing land from the river™ more fairly
and ensure more sustainable land wvees in the funee,

Alice E. Inmerson
Director of Publicarions
Lincoln Institute of Land Policy



1. WHAT CAUSED THE GREAT FLOOD OF 1993:
NATURAL DISASTER OR PUBLIC PoLICY?

Until the summer of 1993 in the Midwest, the risks of
living near a river’s edpe seemed insipnificant compared
tx the advantages of water-borne commerce and rich
agricultural bomomlands. Bur the Grear Flood of 1993,
the most destructive flooding evenr in the United Stares
i mare than 30 vears, changed the way many people
calculate the economic and social coss of Acodplain
development.

To o large extent, the 1993 floods were simply the resulc
of an unusual weather pamern. From June through
August, the area from the northern plains into rhe cencral
Corm Belr received between 200 and 250 percent of its
normal summer rainfall. The results were devastating—
38 deaths and nearly 516 billion m damage.

Om Juby 11, 1993, a New York Tenes amicle titled *Dams
and Levees: Restraint on Mature or Talisman for Flood-
Prone Arcas™ noted thar “hillions have been spent bur the
cost of floods sll climbs.” The article asked whether the
525 billion spent by the ULS. Aemy Corps of Engincers 1o
butld 500 dams and 10,000 miles of levees nationwide
had been a “huge pork-barrel boondopgle char fooled
only the taxpayers?” The Times wondered if a less costly
appeoach, like rougher building and insurance regulations
in flood-prone areas, might be wiser,!

The Chicago Tribune invoked Mark Twain, who thoughe
the Mississippt could never be tamed, and asked
“whether the precaunions have been worth the cost, or
whether they have made mamers worse.” The Bosron

Clabe concluded that che siteation

Distribution of Precipitation in the Midwest

Octaber 1992 through May 19593
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June 1993 through September 1993

had been made worse "hecause the
river has been confined to narrow
banks, preventing floodplains from
absorbing the overflow.™ In carly
July, che paper said, “Higher levees
will be demanded, built and op

once again by some [uture . The
tug of war continues. This week has
shown that it will never be won.™*
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The Midwest exponcnced higher than noemal precipination in ke months before the peak ranfall of
Toby 1993, The already sarurared soil accelerarcd severe Booding throughour the sammse

Yer much of this damage was fully predictable, not from
the weather but from public policies that had encouraged
intensive use of land along the region's rivers and steeams.
In some cases, pracoces imtended to reduce flood losses
actually seemed to have made things worse. Land that
had once absorbed rainfall had been engineered to drain
quickly, Wacer that once slowly rackled was now coursing
downstream, getung higher and faster as it moved towards
major population centers.

The national news media drew attention to these wonies,
both duning and after che 1993 floods. Three of the
nation’s largest newspapers=—the New York Tomes, Wall
Street Jowrnal and USsA Todar—featured lengthy arpicles
asking whether the nation’s reliance on structural flood
comtrods, such as levees, channels and dams, had actoally
increased flood heights by confining nivers within man-
made barriers,

Many Midwestern papers came our in favor of relocarion
after the flood. The 5t. Lowis Pose-Dispatch, the Eai?c'.[
circulating newspaper m the looded pares of the Midwest,
editorialized in lare July 1993 thar the Corps of Engineers
should “give the rivers places to spread out™ and called
for limits on development in floodplains. The Post-Dispatel
also produced rwo special repors on the failure of federal
food control policies. One section, based on the work of
a hydrologist, concluded char large parts of 5. Louis were
spared catastrophe only because an:ﬁ below the city had
failed, permitong flocdwaters w keep moving.* The Post-
Dispatch also linked higher floed heights with “leves
anarchy "=—rhe uncontrolled building of levess—and the
loss of wetlands.” Other Midwestern papers, including the
Dws Maimes Register, Minneapodis Star-Trilre and
Chicago Tribune, raised similar concerns.



The floods of 1993 forced the nartion o question assamptions
and government responsibilities that had been established
over decades. For the preceding 130 vears, the federal
overnment had gradually assumed more rt'i.pﬂn:lhnhqr
?ﬂ:‘ flood control and the risks of land uses in fAoodpl a:ns—
by building and eepairing levees, paying disaster !'L‘
and providing subsidized food insurance. While
measures helped 1o protect many homes, |'.IUS-'II'I.L“-.5E'1 and
farms, they also indirectly ﬂnccruragud srare and bocal afficals
to permit new development in Hood-prone arcas, as well
as orher land use decisions thar eliminated many of the
panral flood control funcrions of floodplains and wetlands.

A flood of supposedly biblical proportions ulimarely
shatrered the region’s faith in these long-established policies.
Rather than eeturn to che river's edge, some 20,000
Midwesterners volunearily relocated more than 8,000
homes and businesses o higher ground. Ie was che laegest,
voluntary post-flood relocation in LLS. history; one our
of every ten bomes thar was damaged was moved. Mozge
than 50,000 acres of fooded farmland were voluntarily
converred to wetlands, And, for the first time, upsoream
and downsream communities began 1o work together 1o
develop watershed-wide water management steategies (o
carch the warer where it falls rather than dump flood-
warters on their downstream neighbors.

The chalbengge for policymakers, according to participants
ar rhe Lincoln Insriture conference, is to make federal and
state programs respond to local circumstances and iniria-
tives. Local plans must allow for a variety of uses—rom
flood contral to water quality—and reflect local polincal,
social and economic condirions. Conference participants
agreed that local jurisdictions need new toals, above all
clse more contnuous and complete informarion, so they
can berrer share this challenge. In the end, local decision
makers must incorporare flood loss reducrion into their
evervday activities.

Lome federal ms
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wider parriciparion,
and disaster relief
law was amended to
help relocare more

homes and bosineses.
Far the first ime in Amerncan history, Congress out spending
fir other programs o pay for 1994 flood damages in

California and Texas. In the past, Congress simply added
the cost of such disaster relief 1o the spiraling natonal debt.

The Flood Region
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It remains 1o be seen whether farther changes in federal
flood control programs will give local communitics the
rools they nead to make the best uee of their foodplains,
But many of the officials from flooded towns and counties
in the Midwest who ammended the Lincoln Insatute confer-
ence agreed that a first pricrity must be “tough love™—
thar governments must require people living in the food-
plain to share some of the nsks and costs of that land wse.

Promising policy responses to these problems include:

¢ Developing warershed management plans among
state and [ocal partners to manage wWatér movenent
o meet floed loss, economic and envicommeneal
objectives. Federal programs should be milored to
facilitate and meet the nesds of locally driven warter-
shed management plans,

* Encouraging local responsibality by requining more
flocdplain property owners to purchase and maintain
flood and crop insuranee. Expanding the purchasing
requirements under the Mational Flood Insurance
Program {NFIP} or reducing post-disaster support for
repetitive loss to bulldings or other structures miglhe
discourage future Aocdplain development and encourage
other decisions to reduce the number of homes and
businesses already in harm®s way.

* Incorporating flood loss reduction into local planning
decisions. Althowugh disaster preparedness, floedproofing
and elevation have all reduced flood lasses on a case-
by-case basis, locul leaders must create incenrives for
land use decisions that maintain the capacity of rver
systems (o contain their own Aood warers, and reduece
floed losses and the cost of disaster assistance.




2. LAND USES AND RIVER FLOODING

The floods of 1993, thoogh the product of exoreme
weather, were also the resulc of thousands of seemingly
unrelated decisions to increase the rate at which warer
moves off the surface of the land roward rowns and cites
downstream. By irself, a single decision to drain and il a
farm field, fill a wetland or build a parking lor has lirtle
measucable impact on looding. Bur when combined with
thousands of similar decisions over decades the impact
can be devasrating.

I evaluating the Grear Flood, federal experts explicily
linked increased flood bosses o the past cenmary of land
use change, levees and channelizarion. Some federal
experts found that the Greae Flood of 1993 was an extreme
meteorological event, but a special White House task
force noted thar Aoods of this magnioude “have been seen
before and will be seen again. Flood flows similar o
those can occur at any tme.” The task force concluded,
“human activities in the floodplains of tewe Midwest over
the last three centuries have placed people and property
at risk.” It called for less reliance on dams and levees,
more voluntary relocation, and beoter foodplain and
watershed management.’

At the Lincoln Instioute conference, local afficials from
thee fAooded region voiced suspicions that upstream land
use decisions had made flooding waorse in their own
communities, Many thoughe the loss of wetlands, che
inereass i impervious surfoces like packing bots, improved
drainage from agriculooral lands, and the channelizanon
of trbutary streams had increased che rare at which warter
now flows into streams and rivers.

Land Use and Land Cover in the Floodplain
and Extent of Flooding in 1993
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Chamges in land sse berween 1891 amd 1959 at Cape Girandeaw show a
decrease in forest and agricudiure land and an increase in developed arcas
in the Mismsippi River floodplain,

Making Floodplains Safe for Farming

In the mimemench century, the Missouri River was narrovwed
o one-third of its original width 1o ease navigation. Farmers
were legally able to claim and culdvare newly created
bomomlands=—land thar had been open river and back-
warers just a few years earlier. Berween Sioux City, lowa,
and 5. Lous, Missouri, the Corps of Engineers used
soructures called wing dams—dikes perpendicalar to the
rver's bank=—to capiure sediment and force the nver’s
energy into a narrower channel. As the average width
of the Missouri narrowed from 2,363 feer to 789 feer,
farmers began oo culovane 180,000 acres of formerly
open warer, meandering tslands and sandbars.”

Farmers also created many acres of agricaloural land by
draining werlands and water-saturated soils char were not
diractly mext to rivers. Surface depressions or pothales
occur throughout the glacial landscapes of north central
lowa, east central Minois, Minnesota, castern South
Dakota and North Dakota, When these depressions fill,
surface warers flow from pothole to pothole through an
ill-defined drainage necwork, evenooally finding an outder
w0 a surface stream, This intricane network of depressions

slows the amount and speed of runoff.

A different pamermn of runoff occurs in the remamder of
the basin. There, surface warer fows through an open
network of streams, with only minor areas of surface
storage. Historically, shallow wedands, wet praines and
prairic potholes all served the same funchons, with
varving elficiency.



Betvecen 1780 and 1980, an estimated 53 percent of the
nation's original 221 million acres of wetlands were draimed.
The Swamp Land Acts of 1849, 1850 and 1860 resulred
in the transfer of nearly 63 million acres of wetlands in

15 states from federal to stare administration for the pur-
pose of expediting their drainage, In the nine Midwistern
seares affecrad by the 1993 flonds, 37 percent of the region’s
original werlands have been converted 1o other uses.
Between the mid-1950s and 1970s, an average of 458,000
wetland acres were losr each year in the contiguous United
States. By far the bulk of this land use change—B7 perceny
was draining, filling, and otherwise converting wetlands 1o
cropland, Wetlands loss nationally is now cagimated o be
250,000 acres per vear'

The special White House task force that reviewed the
canses of the 1993 floods uirimately concluded rhar “che
modification of the landscape throughour the basin over
the last contury and a half™ to support agriculture had
indeed significantly increased the rate of warer runoff ineo
river bottoms, Mast of the landscape change, the tatk
force found, occurred prioe 1o 1930, but some invalved
more recent drainage, flood damage redoction and navi-
gation development. The task force estimared thar che

FES LTI O om:nd and barromland werlands probably
would have made litthe difference to the magnitude of the
Great Flood, but suggested that these natural sponges could
significantly reduce losses from smaller, more frequent floods

Exrent of Wetlands Losses
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Mosn brghly urbanaed Midwest counnes wie locared in or near the Food-
plasns of the Missnued and M kstssippd rivers and cheir miburaries.

Tamung the River:
lewees and Floodwalls

For foodplain farmees,

prorecrion from the
river’s vacillarions meant

A river fhas af liberating
friflwenee . . River S
atrd ernged fonns,

— Henry David Thoreau, from
his journal, 2 July 18358

the difference berween

pleney and peverev. But for cities and mwns that were
cenrers of river-bome rrade, locarion ar the river’s edjge
Was A NECessity, nor just an oprion. River rransportation
tine bater rail and road iramsporation linked to the river were
these commumities” economic lifeblood. As communities
began o grow by ralking advansage of this expanding oans-
pamation network, demand for flood procection increased.

The debare abour various methods of flood prorecrion
began as early as the 1850s, The federal government

supporred the construerion of levees, rypically carthen
wills built parallel ro the river, shortly before the Civil

War. Structural flood control
ficarion as govemnments began

qhuin:kl}' became its own justl-

uilding one [lood-contral

strucrure to compensate for the side-effecrs of anather.
When the earliesc levees conninued o fail during high
flows, flood control reservoirs were built upstream to
seaare flisod waters, When those réserveirs overflowed,
landowners downstream demanded even higher levees,
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Levee Failure

A river respands o seasonal flocding namrally by eroding i banks and
widening ro make ropm for the higher volame of warer Human mter-
venoinn narraws and scraghtens nivers, bailds leveess and procective
wally, amd eliminaes islunds; all of these amions yooeberare waber fhow.
When fas-moving foodwarers reach channelized areas, the water rises
and olten overtops bavess ar breaches them when the water presie
becames oo great, "When levees fail a powerful wave crashes aver the
adpzcent foodpluin.

This cvecle of failure and expansion has contimwed in the
rwentieth century. In the words of William Anderson, a
local official from Ste. Genevieve, Missoun, “anything
you do to help one person could hure others.” Like most
local officials at the conference, Anderson strongly
supported intergovernmental watershed planning for the
region. But in the meantime, he said, Ste, Genevieve is
going to huild another—and bigger—levee.

When a team of federal scientists randomly sampled ten
private Missouri River agricultural levees that had been
u‘-a.rnzf-.-:l by the Great Flood of 1993, they discovered
evees had failed once every five vears, on average.
Ome levee had failed ten times berween 1945 and 1993,
A second levee had failed five times sinee its construction
in 1982, The scientific team found thar three-fourthe of
leves failures occurred where levess had been construcred
abong or acniss recently active river channels and backwaters.
Another recent study found that the very same volume of
water in the Missouri River now crests an average of six
feet higher than it did before the river was channelized.™

The reasons for levee failure are both narural and human,
When a river like the Mississippi or Missouri overflows,
the floodplain acts as “flocd storage™ in addition to
whatever capacity is available within the river channel
irself, Levees and floodwalls restrict or even eliminate this
storage capacity, putting the so-called protected areas at
sk of greater-than-normal flood damage for several reasons.

For one thing, levees increase river height becauss they
restrict the width of the river and eliminate teemporary

storape of water in the Aoodplain, Given the same volume

of water, the Mississippi River at St. Louis, for example,
now crests ten feet higher than it did prior to 1927, The
Mississippi at Chester, lllinais, now reaches sixteen fect
higher than it did before the river was altered for flood
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conteol and navigarion. Corps of Engineers studies along
the lower Mississippi River also show a rise in the river
stage as compared with previous years."

A levee breach or floodwall failure, like a dam break, can
r;:]q.:.u: =] L|'.|.I'HI! AN n'F ﬂi:u::u:l. watcrs wi:h hiﬂh \'Ehh,.‘il."_l.-.
Afrer a breach, the downstream portion of the levee
system may also act like a dam, carching warer and
prolonging flooding of the ence-protected area. Levees
partially constrain flood flows and force the water
through a narrower cross section. This constriction
creates higher flood levels for a measurable distance
upstream, increases that are identified by the Corps of
Engineers during engineering studies and minimized as
much as practical. Cumvularive effects of induced ﬂmd'mg
are not well understood but are ally thou

ranpe from a few inches o two fect for mose :md.':,
with maximum effects of abour fnur feer ar constricred
locations like S, Louis.

[ronically, when a levee fails™ ar one or several places,
it may actually lower flood srages, borth upstream and
dowmnstream. In Prairie du Rocher, Tllinods, for example,
the Corps of Engineers deliberately opened a 400-foot
section of the primary leves to reduce pressire on a
secondary levee downstream, and ultimately increased
the breach to 1,000 fect. Unlike Ste. Genevieve, Prairie
du Rocher was not flooded.

There were several other examples of flood heights being
lawered when levees failed, thus giving the river more
poom o spread. A stody commissioned by the Sr. Lois
Post-Dispateh found thar karge parts of 5r. Louis may
have been spared heavy losses by levee failures above and
below the ciry’s Hoodwall. [n contrast, the foodwall is
thought to have increased flood heights upstream and

dowmnstream of 5t Louwis.”



Paving Paradise:

The Effects of Urhanization on Water Flow Comparison of 1993 and Mean Annual Water Runoff
Flooding in urban areas is INCIEASING AT 3 Srearer rate 154
than in less developed portions of the nation. This is not 1
anly the result of a rapid increase in surface renoff associated 304

with urbanization. A study by the Land and Water Policy ]
Center at the University of Massachusetrs ar Amberst found g 157
that the inadequate capacity of local stormwarer drainage ‘g :

systems was cited as a “critical™ or “serious™ problem by =
16 of 52 (31 percent) metropolitan counties supveyed.” 2T
Usban development, particulardy the paving of roads and ?

parking lots, increases flood damage in several ways. 10,

Foresred land releases warer slowly because rrees create
eesistance or friction to warer on its way to the ground, 5
Oince rain reaches the surface of the land, it can follow 0
several pathways before reaching a river or proundwater
reservoir Scal can absorb rainfall ar some maximum rate,
called “infileration capacity™ by scientises. The rare at
which water percolaces into the soil diminishes over the
course of o storm. Rain char penerraces the soil reaches
groundwater, from which it discharges 1o streams dlowly
and over a long period of time. When the warer-holding
capaciry of the seil reaches its limir, excess rainfall accumu-
lates on the surface and flows overland. Parking lots and
other impervious surfaces prevenr warter from percolating
intes the =01l and Jowing o groundwarer ressrvoirs,

By the late 19705, 3.5 million 1o 5.5 million acres of
fleodplain land had been developed for urban use nationally,
including more than 6,000 communiries with populations
of 2,500 or more. Annual population growth in these
{locdplain areas was between 1.5 percent and 2.5 percent B Runoff (1993)
during the 19705, roughly twice thar of the country as a
:nl'-;[l; Mun'rb:‘mﬂ gﬂbn,mm acres of Midwﬁ-r.i:*n foadplain W Runoff (Mean)
en urbanized by 1933, putting more than 70,000 Serr Baied on Beirwfie Sascverery 1nd oadplave Masdgei
homes and businesses in h:].l'n:IE."i w.inf“ dhr Qs et 7. 51, st et el

lowa River at Wapello, 14 [
Mississippi River ot Keokuk, TA .
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Effects of Urbanization on Floodplains

Hru! Floodplain : Urhanized Floodplain

When mos of a watershed is foresred and mamral
wetlands border the river, che = 100-year Moodplam®
it pencrally narrow and follows dhe canenar af the
landscape. When human sceiviey clesrs the waresshed
foor agricnlmure, drains or fills werlasds, and geadually
sprawis urban developmient scrows the fogion, the
“100-year flondplain™ expands in size,
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3. FLOODPLAIN SEMANTICS:

HOwW LANGUAGE DEFINES RISK AND SHAPES LAND USE DECISIONS

The human reasons for levee anarchy and incrcasing
flood damages start with the very language of “flood
contral.”™ Many flocdplain residents rake cher leves
protecrion liverally, feeling confident thar nature is under
conrrol belind the man-made walls. They fail 1o wse
prudent precautions and even continue or accelerate
developmenr in areas designared as “protecned.”

Thi weminology used to define the costs of living near
the river's cdge—rerms like * floodplain™ and * 100-year
flood "—do noc accurately reflect the vanahble risks of
living in flood-prone areas, with and withour levees

and reservoirs. Racher than suggese thar Hoeding 15 a
regular phenomenon, the term * 1-vear-flood” sugpests
ro many thar there will be 92 dry vears between foods,

These apparently stable terms also disguise the process of
continuous change in fleodplams, Ohver time, as developers
and governments clear trees or wetlands and replace them
with roads and parking lots, water moves faster and faster
over the land and into river botvoms. Today's 10-year
floodplain becomes tomorrow’s 50-year floodplain, as
homes and businesses built near rivers slowly bur surely
become mere vulnerable w fooding.

How risky is loodplain development? The rerm
100-vear foodplain™ 15 meant to wdentify places that
have a one-percent chance of being flooded cach vear,
The term measures risk, not frequency. In other words,
living in the 100-year-floodplain means there is roughly

a one-in=four chance thae a catstrophic flosd could
inundare vour home art least once over the life of a 30-
vear moctgage. Thinking in terms of a "one percentage
chance™ flood cach year may be a better way of conveying
the sense of conrinual risk.

Morcover, Hoodplains are not composed of distnce zones.
Oine level of risk gradually shades into the next, increasing
as you move closer to the warer, In fact, cach individuoal
property has-a different level of risk. A house in che 20-
vear floodplain is also in 50-year and 100-vear flood-
plains. Scientists can estimate but do not actually capture
all the risks of floodplain development. Experts say that
current floodplain maps could simply be off by as much
as 45 percent. Maore than half of the damages associated
with flooding are acrually outside any officially mapped
fllacdplain.™

Another common misconcepoion is thar leeees are
puaranteed o repel loodwarers, Like Aoodplain maps,
levees are classificd as providing protection from 100-,
50- pr 20-vear floods. The Madional Flood Insurance
Propram [WFIP) uses the same language to set premiums
or impose floocdproofing requirements. Bur the law
specifically exempas the owners of homes protecred by a
100-vear-flood levee from purchasing fiood insurance at
all. As a resulr, these homes are often exposed ro catastrophic
damages when a big flood does ocour, ™

By using this a

arently precise language, floodplain
maps, levees a

flood msurance premiums have all creared

Generalized Land Use in Kansas City
Kansas & Missouri
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a false sense of scourity. By teyving to quantify the risks of
flooding, governments have encouraged taxpayers and

landowners o see hard lines and goarantees where nature
sees ontly flexible environments and shifting probabilinies,

Whar language would betrer caprure the real risks and
benefits of land use in floodplains? Kip Sparks, an expert
on large floodplain rvers like the Mississippi River, describes
floodplains as ime-share condominiums, in which the
river owns certain months and people rent the others,
Most of the time, he explains, floodplains are dry and
accessible vo people. However, twice a vear, in the spring
and fall, warer covers some poroon of the Mississippd’s
Hoodplain, Sparks compares this teice-vearly Aood cycle
o the ebb and flow of the world’s oceans—bur instead of
rwice a day, the ride comes in twice a year”

Oine Missouri farmer offered perhaps the best explanation
of life along the river. He compared it 1o a bag containing
99 clear marbles and 1 black marble: every ome you

pull our one of those marbles and ir's black, you have a
100-vear-flogd. After each draw, vou put all 108) marbles
hack into the bag and shake it up, "l"uu could pull the
black marble our two or even three times in a row,

[n this parable, Aocdplain development actually increases
the number of Rlack marbles in the bag. Local jurisdictions
or landowners up and down the river system minst take
mirns pulling out and putting back one marble. Anvone
who fills a wetland, improves field deaimage, builds oc
raises a levee, paves a parking lor, or channelizes a stream
is eszentally pulling out a clear marble and returning a
black one, pradually increasing everyone’s chances of
perring a black marble. In the real world, the sccumulation
of uncoordinated band use decisions across a watershed
means that a house considered likely to flood once every
100 years when first bought may be likely 1o flood every
50 or 30 or 10 years by the rime the mortgage 15 paid oif,

These 1958 maps indicate foodplain bounsdarics defined a5 "1 area
covered by the masimeam ot of recacd and in some inaesnoes exrended
oo igher pround n accanlance with ssimates of magpunsde of flond of
probable frequency of wot msore than 200 yeare”
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4. "TOUGH LOVE™

PROMOTING LOCAL RESPONSIBILITY

Many participants at the Lincoln Institute conlerence
suggested that the federal government should restrict
post-dizaster support for communities that il to

plan ahead for Noods, Same participants extended the
principle to local governments and nongovernmental
organizations as well, calling for all soorces of disaster
assistance to practice “rough love,” They comipared
federal, stare and even private disaster assistance w
an addicticn from which feodplam communities and
restcdents would not recover if it was alwavs easier to
ask for help after a Hood than ro ger out of harm's way
ahead ol rime.

Elecred local afficials
at the conference
recogniecd, however,
that zuch a policy
would be as tough
o them as on
PrOperty OwWners
and taxpavers, They
agreed that local,
state and federal
gorvernments shopld

Tt ol yows e o ey s
depidry them [flocelodain redilens)
there. | ao befrar domprtidonnse Iy
by dreersier fow themt o sy et
dhey court aiflernl o per wer te renlly
dlosadit thveat iy rtvors
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Hnmcoln lrsomute Coplerence

lead by example—
lecaring schools, hospitals, armories and roads outside
the floodplain whenever possible, But such locations are
likely to cost mare or create some inconvenience. Ebected
officials proposing rhese locarions would have a challenge
convincing raxpayers that the costs of more distant
d1:'|.'|:|:‘:lrrlll.¢ﬂ1: wooeld be lower in the long run than the
apparcntly cheaper and more convenient locations in
flaod-prone areas.

In addirion, elecred officials would have to tuen a relatively
deal cor ro consruents who clamored for special relick
during a food, even after ienoring incentives or other
infsrmarion designed 1o publicize those risks ahead of
T, Mainmining such discipline would be far more
difficule for local sificials, wha saw Aood vierims daily,
than for most stare or federal officials.

Finally, argued conference participants, “tough ove”™
policies raise important questions of fairness among the
residents of floodplain rowns and counties, Many small-
scale landowners live in Hoodplains because land and
housing costs are lower there, In some commiinitics, there
simply is no howsing wirth a comparable combinarion aof
qualicy and price in areas bevond reach of the river.
Moving such residents out of floodplains may significantly
increase their housing costs, or reguire providing subsidized
housing, or some comhbinarion of borh.

Nevertheless, conference participants who had benefired
fromn seare and federal disasrer relief all agreed rhar raxpavers
could nor be expected o continue paving mdefiniwly to
rebuild any and all structures i floodplans, Ar the very
least, any group chat was expecred to help pay for
compensanon of reconstrucrion after a flood should be
consulted ahead of rime, before vulnecable land uses were

locared in Hocdplains.

RELOCATION FROM THE TOP DOWMN:
ST. CHARLES COUNTY, MISSOURI

Located ac che confluence of cthe Mississippi, Missourn and
Ilenoas pivers and above a boccleneck on the Misissipp
Raver, 5t. Charles County experienced mare fooding in 19935
than any other communicy in the Upper Mississippi and
Missouri River basine, According to the Federal Insurance
Adminigranion’s Office of Loss Beduction, St Charles
Counry had 2,044 reperitive boss stracoares in 1950—homes
thar had been damaged by flooding and repaired ar federal
expense three or more times. Despire its perilows locarion,
the arca 15 the fastest growing couney in Missour, The 1990
census shows a 48 percent increase in population since 1980
fro 212,907) and’projcors an increase of 18 percent by the
vear 2000,

While most of the county’s residents live outside the mapped
floodplain, 28 subdivisions were approved and construcred
it Mhoetef-prone arcas in the 19505 and 19605, Many residents

hiave had sone experience with floading, due o the county™
precarious geopraphic position. About 43 percent of the
surface land area, o 242 square miles, b considered

* floed-prone™ with some arcas being flooded, on averages,
once every 2.5 yeard. In all, 108 miles of counry land hosder
che Mississippi and Miseouri rivers.

At the height of the Great Floaosd, nearly 200 squace miles of
the county were umder water from the Mississipps and Missour
rivers, as well as back-flooding on the Fenigue; Darcdenne
and Femme Osage crecks and the Carvee Biver. The confla-
crice of the Mississippd and Missoun rivers moved 24 miles
upstroam, overtupping levees and complerely inundating the
corneunitics of Wese Alton and Portage Des Sioax. Toeal
bosses in 51, Charles Couney are theughe to have surpassed
565 mullion.




For example, if the taxpayers of a single local jurisdicrion Rebuilding or Helocating:

were the only ones expected to provide disaster assistance, MNew Choices for Flood Victims
then traditionally lecal land use planning would be baie
and adeguate [4,|:' floodplains. If the mxpavers of an entire
state or the nation were expected to conrribure 1o disasger
relief and COmpEnsation, hevwever, then river-eelared land
uses of ernical impermance to those broader constituencics
—such as majer rallwavs oF roads thar muse connece with
river transport—should be given first pricrity in floodplains.

Ceving all the way back to Moah, relocation has always
been a pam of human respanse to Heoding and other
natural disasrers. In 1812, Congress set the carliest
precedent for nacional assistance for relocacion afeer o
natural disaster, in response to earthquakes in Missouri.
I'he carthquakes permanently altered the course of the
Mississippi River, damaging much land in the New Madrid
arca. Congress authorized the federal government fo ex-
change up o 160 acres of public land with 2ach owner

: of privare land thar had been damaged by the disaster,
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Despate the e af 33,000 rons ab sand and 2.2 million sand-
bags, 4,300 homes were damaged by Aooding and nearly
20 Families were evacuated. In response o the Hood, St
Chades Conmey developed a domage asewiment proceduns
thar has since become o medel vsed across the nanon. Even
0, Inspectors were forced to travel in pairs and even be
pocompamied by Shenffs deputies for protection Feom irace
property owners. Tronically, the Asessment Office was locar-
ed m o bomb-proof section af the councy jail.

Muore thain 2800 bomes wore found to be cither aidilabizalsle
or condemned, leaving property owners thice opeions:
demnlish, ael=vate or prove that the damage was less than

Sl percent of market value, These requircments weee
imposad by the Ssubstanmal damage clawse™ ab the Marwaal
Flood Insuranos Program (SNFIP), which provides subssdized
insurance for communities that meet certain requirements,
including: the elevation or acquisition ol “substancially

— Miydans, New ik Timees

damaged™ homes and busmesscs. Froof of the repair cost
wis determaned |'.r:.' submitting bids from contractors o from
the owners, who were allowed to charge only 54,35 per howr
fior their own waork, which greatly redueccd thear cosss,
ltkmately, the nanonal office of FEMA cased the burden o
homeovwners by using replacement value instcad of matket
value to calculate whether 2 home was substantially damaged.

In the menmtime, the county applied for and received nearly
520 mallisn i grants from FEMAS Hazard Mingarion Grane
Program and from HUDS Communicy Development Block
Grant Program to purchase and demalish 4350 homes and
three mobile bome Fla:'lmn. By the time the 1925 foods
arnved, mare than 1,500 homes and busieises liad been
relocated or acquered and more than 1,000 addstional
struchires were slated $o go. In dddition, the county as
hegon to review existng lod we policics and has croared a
cltken's committee o develop goals and alqectives for the
it oo the (Boodplain.®




Post-flood Relocation
Soldiers Grove, Wisconsin BEFORE Relocation
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During the floods of 1993, Midwestern members of
Comgress, led by Representatives Richard [@Emdr {D-MO
and Harold ‘n-"nH:m:r i0-MO} sensed the growing demand
for relocation assistance and responded by introducing the
Harard Mitigation and Relocation Assistance Act of 1993,
The act ulrimnrﬂ;' set aside 15 percent of all disaster relicf
for iom and ather forms of mitigation, such as flood-
proofing. In addition, Congress ser aside $373 million in
relocation block grants for communities. For the first
rime in the narion’s history, most food victims had a
fimancially affordable chose between rebuildimg and relocaning
to higher ground,™

Afrer ﬂu 15!13 ﬂmdl.ng subsided, an unprecedented num-
ber of land mmdmm relocate rather
than rl:l:nu:ld in 'I'.I'H;: plain. This choice reflected both
a change in local arvitudes roward the river and changes
in federal policy intended 1o mimimize future losses, Tn
Missouri alone, 2,042 homes and businesses have been
relocated or acquired since 1993, and 753 homes are sall
slared ro be moved. Mnre than half of these relocation.

projects—1,500 projects—were undertaken in 5t. Charles

Eﬂun:r, one of the nation's most flood-prone communities.

In neighboring St. Louis County, where the Fcr.l:ral
Insurance Administration identificd 498 re lass
structures, 25% homes and businesses had relocared
ar acquired and 70 more were slated to be moved when
the floodwarers returned in May 1993, Other large
rﬂmmn projects were undertaken in Valmeyer, Hlmm;,

Afrer the 1923 floeds, the omm of Soldiens Grove nelocaged s
cemrral basiretss dstrict cutsade the Aoodplain.




f,]wlm_';], ]n;:-l,ru., I,|,|1|,1 .-'||,|,'|1r:|!|,‘|1 :'l.h!-'.%u!ulr'r. In l|'|.‘H11I|'!~.'|3, ."t"li.*is-t:llll'l,
the boyhood home of Mark Twain, 130 homes had already
been boupht or moved and 50 more were slated 1o go
before the 1995 lood season. Federal officials expected
digaster relief costs would be subsrantially bower rhan
during the 1993 food due to these relocations. In all, more
tham 8,408 homes and busineses had boen acquired or
refocated by the new federal programs.

In a May 1995 article on “The Big Flood Buyour
Program Thar Worked,™ the St Lonis Posi-Dispatcl
reported that “the water gor nearly as high . . . . and
nearly the same amount of land was covered. But most
of the people who fled to mosels, government erailers and
emergency shelters in 1993 were gone this rime. Many of
them accepted government buyouts and moved our of
the Aoodplain.™ Officials with the Federal Emergency
Management Agency (FEMA) concluded thar thousands
of homes that would have been flooded again in 1995
were high and dry thanks to the relocation efforr.”

A Fair Allocation of Risk:
Hﬂhinkinj; FI.III::lI,:I '|1'|\|,|:|T|:|.|.'-; A Fl:l'l-d‘.ldjﬂﬂiﬂ Rl!ﬂﬂlﬂ.[il'lﬂt

[n most communities, the MNational Flood Insurance
Program {NFIP} is currently the only means by which
government discourages inappropriate floodplain
development. Like private insurance, the program is a
mechamism for spreading the cost of losses bath over rime
and over a relarively large number of simnmila rly c:-cp-::-sr.'rl.
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risks, Until 1969, insurance against flood losses was
generally unavailable, Under NFIP, initiated in 1968 and
expanded in 1973, the federal government made flood
insurange available tor L';-.'.\.1||:|E, propesty in flood- “prome
areas in exchange for the enactment and enforcement of
floodplain management regularions designed 1o reduce
future flood loses,™

Few eligible property owners orginally purchased the
msurance at all. Rather than discourage floodplain
development, the program has instead acted as a financial
safety net to encourage development in flood-prone areas.
In June 1923, the chiet actuary of the Federal Insurance
Administration compared flood insurance as then implemenred
to “an B0-vear-old man buying life insurance™ subsidized
by federal taxpayvers. *

Floed insurance rates have been increased several rimes
since 1974, bue the premium hase is sill goo small to
allow FEMA to charge actuarial rages, Applying rases that
reflect the nisks of Hoodplain development, according o
economist Leanard Shabman, will lead o betrer decision
making. Allowing markets to govern floodplain land uses
will encourage fleodplain landowners 1o make rarional
decisions about those uses. Conference pacticipants agreed
thar until floodplain property owners were required to
share in the full costs of Hoodplain development they
weld continue inappropriately risky uses of the Aoodplain,

Sodree: et Din, L Leweis Prar-Disgsatd, ia L%, Dhpo imer of Croemarce, S Dieerir
Surery Krperd, 149%d,

routings. Far citizens, too, the penls of flooding quickly became
fittle msre than faint memarics, making the idea of abandonmg
onie’s home an even tougher decision. In fact, some residents
maved hack ingo their homes to fmd some scnse of stability even
though it meant tremendaus eleanup and repair costs, in addition
towthie threat of future flooding.

The FEMA buvoot provess in Valmever was nog quick and
efficient. Mayor Knobloch and his team had o keep federal and
statc officials alers to'the strong possahilicy that ressdents would
becomc impatient and woukd simply move to available howsmg
sill withan the foodplain. Busiess owners in parmicalar were
not ahile to tolerate lopg delays, Keeping motivacion high at all
lewels wik the key to sutocsciul relocation.™

The Misgissippd Fiver deives 3 wedge of water through the
Fountain Croek loves et nonh of Valmeyer, [lmois. Residents,
Mational Gieirl troops atied volumicers had foaght for 24 dam
b srinfame the beves
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Linking Natural River Management with Flood Control
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Ira Waleticla, Califormia, a Matural Biver Management Plan for the Saia Chies River meers flood coneml objecives by beaving the matural
river cleaniel o the majos i contml devee. As a resale, nanaral mver peovesses, incladieg sodient transpar, geoundwarer recharpe and
vegezation, rersan virsally unaffected. In adkdimon, stabcholders concenyed alous the envisonment, private properey rights, devclopment
and govemnmnl all benefie from this managemens seracegy: The bosram mag bs an apdited versicn of the original msser plan {ropl and
refleces changes made 1o adapt tbe natural river managemens approvch o the exbaing conditiones,

The Natjonal Flood Insurance Act, passed by Congress in
1873, provided that property owmers must purchase flood
insurance when they obaain a loan “made by a federal
agency ar by a federally repulaced, supervised, or inured
financial institution.” In the ensuing years, however, a
number of peoblems arose in implementing this requirement.
First, federal agencies did noe fully enforce the mandarory
purchase requirement. Offten, federal agencics providing
relief in the wake of natural disasters waived the require-
ment that uninsured recipicnts purchase flood insurance as
a prerequisite for receiving disaster assitance. Conseguintly,
some recipients of federal disaster assistance remain
uninsured, and some have received repeared disascer
assistance withour ever purchasing flood insurance.

In addition, NFIP includes an increasing proportion of
extoemeely high-risk policy holders who live in areas of
highest flood parental, This obwviously increases the
likelihood that the program will have o pay high claims,
and that the woital amount of claims will excesd the rotal
wollected in premiums over time, Combined with the
program's low averall rate of participaton among
eligible property owners, many of whom are high-risk,
insurance premivms have become too high for lower-risk
property owners and serve as 1 disincentive s parchase
Hood inswrance m che tirse place. In shorr, MFIP faces a
chassac “catch-22"—it can only lower premiums by
lerrgring #ts total risk, but it can osly lower 1t= tomal risk
by enrolling more low-risk properey awners, wha will
only enroll if premiumes are reduced.

Finally, the msurance program covered the repair of
domages, but nor measures such as relocarion and
Aoodproofing that would reduce the hkelihood of future
loss, Thus, NFLP? provided no incentives for floodplain
management and probably even encouraged development
in flood-prone arcas by lowering owners® risk that ﬁaods
wirald ruin them financially. Maciomwide, only abousr

1.7 million of 10 million stroctures in flood-prone aneas
are covered by insurance.

Congress passed the Nanonol Flood Insurance Reform
Act of 1994 o address these problems. The act sought to
ensure that those wha should have floed insurance would
b maore likely to ohrain and maintain ic Increased com-
plisnce and partcipanion would increase income for NEIP
and provide a broader base of policyholders, which

in mrn would allow the program to reduce premioms,

To codily these intentions, Secrion 201 of the Reform Act
“clarifics that lenders and federal agencies may not waive
the mandarory purchase requirement for any purposes or
provide any amount of financal assistance withour
enforcing the mandatory purchase requirement.™
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Section 202 explicitly links the purchase requirement wirh
the lean m:i{]a% process, so that the peimary lender holds
responsibility. The section specifies thar “Each federal
entity for lending regulation shall dicect regulared lending
institutions not to make, increase; extend or renew any
loan secured by improved real estate or @ mobile home
lecated or to be located in area with special flood hazards
unless che building or mobile home is covered for the
werm of the loan by flood insurance in an amount ae least
equal o the outstanding principal balance of the loan.™

Section 202 clarifies thar this regulation cxtends to the
Federal Mational Mortgage Association (Fannie Mag),
the Federal Home Loan Mortgage Corporation, and the
Government National Mortgage Association, as well as
other federal entities for lending regulation, In cases of
failure to implement the requirenents, the law imposes a
fine of 5350 per violation up toa maximum of $100,000
per vear for *a partern and practice of failure o require
flored msurance.™

Under the MFIP's new Commumity Bating Svsrem,
comimunines thar exceed the minimum standards are
eevearded with lower premiums, Basic NFTP standards
include:

= permitting for all new development

*  reviewing subdivision proposals (o assure thar chey
will minimize Aood domage

» anchoring and floedproofing serectures ro be buile in

known Bood-prone areas

* safepruarding new water and sewage svstems and utility
lines from flooding

e cufopcing risk zone, base lood elevation and foodway
requirements after the flood insurance map for rhe
area becomes effecrive
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T meer chese requiremenis, local governments adapt
specific floodplain management or stormwater manage-
ment ordinances and incorporate floodplain management
provisions into building codes and zoning and subdivision
regularions.

Participants in the Lincoln Instcuee conference discussed
ar le the comparison between community ratings for
flocdplain management and those for fire protection. Local
eleceed officials pointed out thar prl:rprrFf OWNErs Once
doubred it would ever be possible to enforce communiry-
wide building codes and zoning to improve fire ratings.
However, the combination of individual incentives and
public educarion has gradually paid off, Mot only do
individual property owners now pay less for insurance in
communities wich high ratings, but whele communities
rake pride in their collective ratings. Local governments
see srrong or improving fire insurance ratings as impartant
rools in the comperition for new cconomic development,
In the fururee, and for similarc indivadual and collective
benchis, communitics may compete for the besr possible
record of floodplain managemene.®

Repulanons have a potennally greater :i:HJHT an fluad
loss reducrion than any uther single floodplain manage-
ment ool and have been widely used in the last 25 years,
Srringent building codes for new construction in Aood-
plains have diverted significant development away from
flood-prone arcas, according to Ray Burby, a professor of
urban and public affairs at the University of Mew Orleans.™

In a study of wn cities, Burby found rhar aminides roward
floodplain occupancy had changed significantly and thar
COMMunitics nlﬁpﬂun of building code requirements
under NFIP had clearly affected floodplain development.
The dara showed, however, thar floodplains in many of
the communiries were Confinwing to atirzct reswdencial
development. Burby believes that the moss important
reductions in fAloodplain development can be achieved
only through land vse controls.



Local povernments already have various wools other than
MFIP ac their disposal: normal land use regularions and
plans, zoning. utility or infrastrucrure investments, disaster
preparedness, floodproofing and elevanon, and land tecar-
ment measures. As flood losses have conrinued, in spire
andd perhaps becavse of NFIP, many communiries have
hegun to adopt more stringent ordinances that cestrict
development m exiremely Hood-prome: arcas or have refused
e extend publicly funded infraserucrure into flood zones,

Some participants ac the Lincoln Institute conference
sugpested that tax or development credics should be
sgwirded 1o developers whi preserve the namiral funcrions
of Aoodplains, Effective enforcement of repulations can
require more fraining, pecsonnel and financial resources
than many communities can provide, Bur federal programs,
i particularn, the Mitgation Assistance Frogram run by
FEMA—which uses federal insurance premiums po pay
for relocation projécts—and the Floodplain Management
Services Program run by the Army Corps of Engineers
can supplement bocal funds and resources.™

Balancing Private Property Rights and
Regulatory Takings

Many local povernments worry thae tigheening land wse
regulations might cxpose them to claims of having “raken™
private propersy in the foodplaim, and require them: to, i
effect, purchase the land in order o regulate i

The Fifth Amendmene of the U.S. Constitution states,”nor
shall private property be taken for public use, without
just compensation,” This pravision has mever kepr local,
state or federal governments from regularing land uses in
a widle variety of wavys, at first with building and fire codes
and later through zoning and planning. Bue several Supreme
Court decesaons in the late 19805 and early 19%0s seemed
to suggest that property owners were finding it easier 1o
ubtamn compensation for regulation, especially for
regulacicn thar reduced the marker value of cheir land.

Accarding to constitutional law expert [erold 5. Kayden,
hevaever:

“As applicd, the constitutional hordle for the property
awner remains high. First, owners are nor entitled oo the
most prohitable vwse of their land. Second, subseanmal
diminutions of value caused by government eepulations
are uniformly tolerated. Thied, virtually all ;m;fi.:: intereses
sought to be achieved by wwpical land vse and environ-
mental laws are legioimare in the eves of the Constitution.
Fourth, the mechanisms embodied i such laws are wsually
found to substannally advance the articulared public
interests,”

The case of Dol o City of Tigard is of special inecrest
to local governments in floodplains. In thar case the
Caourt argued char land use restricrions, such as denving

a permit 5o pave a parking loc in a foodplain and scring
astde part nﬁh: lot as a public bike path, must not only
prevent o demonserable public harm bur muse be “roughly

propartional” to the harm that the proposed land use
would otherwise have caused. The Court did not deny
the loscal H,t:uvtnimm!'s ;i].;hr [ 17] rq:;utat: land use ta prevent
furure flooding, bur did require local governments, accord-
ing to Kayden, to “do their homework™ mo make sure
that regulations did not impose an unfair burden on a
particular landowner or land use.”

Lepal scholar Eric Frevfogle suggests that land use regula-
tions are most casily defended when they “rest upon a
settled, supportable finding thar the proposed land use

in the proposed locarion is harmful to the larger social

of natural community,” and when they apply to “all or
nearly all owners of ceologically similar parcels. Equal
profection . . . is a particularly essential E:um- in the law
of rakings.”

In othee words, mo one landowner can be asked 1o 81
aside enough land feom development 1o make up for the
munoff arceibutable w years of previous development in
the same floodplain. Yet, as Freviogle acknowledges,
“the rougher cases™ are thase in which “the underlying
land use will not be bad in isolanon,™ bat only the straw
that becaks the camels back of cumualasve harm from
years of thar same land use,

P:‘-E}'IIDI.';LE recomunends that land vse regulators avoid
backimg into such tough situations by “loaking ahead and
spreading burdens widely.” In other words, “landowners
canghr in mid-development wall have a legrtimate complaint™
abour mew regulations, bue chat complaint “is fong famualiar
tor lamel use law and . . . easily accommodated”™ by allow-
ing projects 1o be finished if they are already past a certain
point in their financing or actual construction when the
regulation comes into effect, With such protections in place,
=it ig the long-terin speculator who faces the greatest risk—
here, as in other areas of the law, and as in the marker
cconomy generally,™™

Ironically, this principle may mean that communitics
subject 1o seveee flooding actually have an advantage over
ather communities in regulating enviconmentally sensitive
lands. Local governments in floodplaing can simply lec the
river irsell restart the regulatory clock, Withour condemning
or climinating cxisting land uses, the community can offer
indiviclual landowners ample warning that they will not
be allowed 1o restore or rebuild certain land uses if those
uses are removed by the next fond,
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5. DEVELOPING REGIONAL STRATEGIES

Parricipants ar the Lincoln Instirute conference agreed
that communitics must work together 1o develop water-
thed-wide sreategies wo reverse the offccts of decisions thar
have eliminared narural flood control funcnons, The current
approach (o reducing flood losses—an uncoordinared
combination of levees, building codes, floodproofing and
federal relief—has failed and may hove instead increased
loss of life and propery.

Lecal land vse regulations, though an important rool in
managing Aoadplains, have a liminad impact on: existing
buildings and infrascrucrure in flood-prone areas. In additon,
regulations enacted one local jurisdicoon ar a ome, such
as regulations developed in response to che incenoves or
scandards ser by the Mamonal Flood Insurance Program,
can do lintle to protect the narural resources of Aoodplains.
By allowing even carefully comtrolled development in
floodplains, such regularions may acroally climinare natural
flood storage capacity. Floodplain regularions rypically stop
at political boundanes, which have little or no relation-
ship to flosdwarer movement. Communities clearly need
planning and regularory tools with the same reach as the
river itsell.

Warershed management can oocur ar a range of geographical
scales, from the drainage basins of major river systems ro
small urban or rural watersheds, Over the past century,
nanional policy commissions have consiseently recommendid
a comprehensive, mulripurpose, river hasin approach to
water planning and management. From the mid-1930s
thraugh the 19605, mose large-scale warer resources
development projects used srructural means o meet
econonic objectives—Iilood control, navigarion and warer
supply—on a basin-wide basis,

Under President Franklin Delano Koosevelr, comprehensive
development of niver basins was seen as a means o promate
sacial and economic progress. As public concerns shifted
o warer quality and environmental prorection, the federal
government again adopred the river basin approach,
creating a series of basin planning commissions after Warld
War Il Although the 1980s saw the decline of fedieral river
basin planning, multiple-objective warershed planning has
continued to evolve and influence the management of
pu:h-!i-:: and private resources,™

From the early 1970s o the 1990s, the requirements of
the national Clean Warer acts have led communities ro
manage water guality across entire warersheds, [t stands
ey reason thar many of the rools wsed o improve water
quality can also be used ro reduce flood losses. Afrer all,
bath goals require managing the same shared, mohile
resoasrce thar crosses jurisdictional boundaries, Water-
quality rechniques such as soil conservarion pracrices, the
acquisition of buffer strips or grazing restrictions can also
be used to manage the rare at which water moves off the
surface of the land. Bur warershed planning o reduce
Hood losses 13 o recent innovarion, and irs principles are
it ver widely accepred.

Some states, for example, have adopred laws thar hald
landowners liable for actions that flood their neighbors®
land. But many states continue to give landowners only
one choice when flooded by an upstream neighbor—eo
pass the floodwater to a downstream neighbor. Many
Midwestern states still subscribe to the “common enemy
doctrine,™ which alloaws individual landowners o take
any action ta avord Mood waters—from building levees
digging ditches 1o ins:qllin% pumps—withour liability for
hiow those actions miﬁht affect their |I.-|!':H|:'|1h|.'|n:r5-

In successful watershed management case spudies, changing
the management of agricultural lands is often the key o
success. In heavily cultivated areas like the Midwese, farm
ficlds hove typically been enginsered ro drain quickly, 1o
minimize crop damage. Reducing or filtering agriculoural
runoff is one way to improving water quality. Thus many
agricultural land treatment measures reduce the quanticy
of overland runoff from agriculiural lands o Sireams or
other warers by improving infiltration of rainfall into the
soll, slowing and munimizing runoff, and reducing the
sedimentation that can clog stream channels or storage
TESCTVOITS,

Techniques include maintaining trees, shrubbery and
veperatve Coven terracing, stabilizing steep slopes, using
grass waterways, and contour plowing and other tillage
pracrices. Some measures invalve building structures to
retain or redirect runoff. The sconomics of these pracrices
make them easy to sell; many invelve little additional cost
to the farmer, and some, such as no Gl or minimum
tillage, actually reduce costs.
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The Natural YValley Storage Project:
Watershed Manning in the
Charles River Basin, Massachuses

Relarively few places have adopred basin-wide srrategies
o manage Hoodplain land uses as a way of minimizing
flesod losses, bur the Charles River is one such area.

Most oatizens and journalists associate the TS, Army
Corps of Enginecrs with the levees, dams and channelizason
projects parnally discredived by dhe Aoods of 1993, Bur
along the Charles River warershed, the Corps manages 17
wetlands designated by Congress in 1974 us the Natural
Valley Storage Project. The storage arcas are protecred
from development erther by ourright federal ownership
or by federal *flowage casements™ thar prehibit any land
use that would ineecfers with natural water storage,

The Charles River, winding 80 miles from central
Massachuserts 1o Boston Harbor, is the most densely
populated river basin in New England. The headwaters
arca 15 gradually sohurbanizing, while the lower partion
is surrounded by highly urbanized Boston and Cambridpe.
When Hurricane Diane struck in 1955, the existing dam
at the mouth of the tiver could not handle the raging
fondwaters, The hurmcane caused over 35 million n
damage in the lower, urbanized part of the watershed:
damages in the more rural middle and vpper portons
were minimial,

In the aftermath of Hurnicane Diane, the U5, Congres
authorteed the Corps of Engimeers to smudy food protection
strategies for rthe Charles River. In its inirial report in
1968, the Corps recominended construction of & new
dam and pumping staton near the mooth of the Charles
that could release flood flows into Boston Harbor, The
dam was complered in 1977, The Corps also posited thar
additional structural controls would be needed i the
upper basin within the next several decades, costing an
esrimated 5100 million.

In its 1972 final report, the Corps wok a new dircction
by recommending werland preservarion as a strategy o
prevent flood damage. The study revealed thar upstream
wetlands plaved a entical role in reducing downstream
flesnding, and thar maimeaining such wetlands could
eliminare the need for costly Rood control structures.
The Corps explained that, "nature has already provided
the lease-cest solation to furure flooding in the form of
extensive werlands which moderate exrreme highs and
lows in sreeam flow. . . v is borh prudent and economical
to beave the hydrologic regime undisturbed.”™ By allowing
wetlands oo serve as natural reservoirs, temporarily
storing Aoodwarer and gradually releasing ic downstream,
the dependence on structural contrals such as dams and

levees could be avoided.



The Namral Valley Storage Projecr evolved from this final
repart. Critenia established o idenrify the wetland arcas
to be protecred evenmually rargeted 17 individual sires,
ranging in size from 113 wo 2,340 acres. OF these, three
lic on the main stem of the Charles, while the others arc
siruared on trnibutarics, where they delay the flow of
floodwarers into the main scem.

The planning process involved residents through a
Citizens” Advisory Commirmee thar sought public inpur

at each phase of project development and conmributed 1o
a conperative atmosphere withour major opposition.
Authorizing legislation for the project was embodied in
the federal Warer Resources Development Acr of 1974,
requiring thar “all future federal flood protection projects
consider non-structural alrernagives.”

Originally, the werland arcas were held by more than five
hundred owners. The Corps proceeded 1o purchase the
parcels ar [air market value, based on real cstare appraisals.
Onweners who did nor wish to sell their land conld alverna-
uvely grant easements o the Corps, agresing not to aler
the land in any way thar would affect s food storage
potential.

In addirion, the Massachuscrrs legislature authorizcd
reimbursements 1o local communities for the Inss of rax
revenucy from lands transfersed 1o federal ownership
for flood pratection. In the end, the Corps purchascd
3,250 acres outrighe, or 37 percent of the total area,
and acquired easements on 4,680 acres. The process of
aceuisition and easement designation was completed in
1984, ar a wotal cose of 310 million, only 10 percent of
the estimated cost of constructing the alternative dam.

The project was tested by near-record flooding in 1979
and 1382, and the wetlands performed cffectively each
time. The Corps of Engineers cstimates that the wetlands
provide storage for approximarely 30,000 acre-fect of
water, the volume of a typical New England reservoir,
Not only do the werlands carry out the primary objective
of flood hazard reduction; they continue to provide
wildlife habatat and outdoor recreation opportunitics,
and they capture sediment and pollutants to improve
water qualicy.'

From Water Cluality to Warer Quantity:
Watershed Planning in Bucks County, Pennsylvania

Following passage of the 1978 Pennsylvania Stormwatcr
Management Act, requiring thar cownties propan: stormwater
management plans for all watersheds, the Bucks County
Planming Commission developed and adopred a plan for
an area that incleded 34 municipalities on 237 sguare
miles of mixed urban and rural land.

The landmark legislation required thar countics prepare
the plans, including special stormwater management
standards and criteria, and that local municipalitics
implement these new standards by adopting the necessary
ordinances and regulations. The watershed included 27
different municipalities within Bucks County, as well as
scven municipalities in neighboring Monrgomery County.
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Mdoprion of 4 stormwater management plan was further
complicared by the facr thar land vse planning and
control in Pennsvlvania is exclusively a local affair; cach
mugicipality had a different set of zoning ordinances,
subdivision regulations and other land vse criveria.

The project bad several abjectives—reduce downstream
flecsding, increase the recharging of § ,.,_J'l.:lu:luJ\'-u' wer, and
|'|.'“|:|I.I-..|?' |'-ra-|]L|T|-n|1 alchough the srare's primary focus in

rearing the propram was on flooding. In the case of the
Hts.h-.an:.iu}- River, an extensive seowork of multi-puepose
flod control projecs was constructed during the 19805
and had already prevenred significant flooding. Nevertheless,
warer quality in the reservoir system was a concern.
Increased runoff and deceeased amounts of precipitation
heing infiltrared inpo che groundwacer were growing
concerns as wiell.

As new development increased in the warershed, point-
and nonpoine-spurce pollution had increased, degrading
streams and seriously reducing warer qualicy in the
artificial lukes and reservoirs that provided subsiendal
recreation. The warershed was heavily developed, and
the rural areas thar remained were increasingly being
converred to urban uses.

Becanuse borh warer quantity and warer qualicy were
considered imporrane, sormwater managers used a
varicty of wehnigues—including the development of an
elahorare hvdrologic model—ro measore and manage
warer, They wsed infiltration technalogies designed o
imtcrease growndwater recharge and a minimom disiur-
hancefminimum mainenance approach o new land
development. A geopgraphic informarion system (G15)
mode] helped evaluate different management practices
both for deeir ability v handle peak ronoff and o redoce
nonpoint-source pollution. Although polirical wﬂlmgness
has pm'.'ﬂrl ros b the most important resouece for ingor-
porating and enfoscing tese cepulations in cacls mumicipalicy,
the model s provided a vseful method for planning land
USES ACM05S AN encire warershed.

Regional Planning:
The Case of the Upper Mississippi River

Uneil che carly 19805, the federal government supported
a number of regional commissions commired o basin-
wide phnmnﬂ for America’s rivers. Amang these were
commissions for Mew England, the Obio River, the Grea
Lakes, the Missoun River, the Pacitic-Morclwest rivers
and the Upper Mississippi River. Even though funding for
these croanizations has been rerminaced, the significance
of the coimmissions” work has not lessened. If anvehing i
has become more impoertant as the nanen continues w
grapple wich food disascers, levee and soruscrural conerl
failures, and orher oprions for floodplain management.
I the Upper Mississippi River Basin, for example, state
and local efforts are maincaining a regional planning
approach, despite the loss of federal suppore.

The Upper Mississipps River Basin Associaton {UMBEEA]
was formed in December 19871 as a successor o the
Upper Mississippi River Basin Commission, which was
termistated by a Presidential Excoutive Order. The
covernors of lowa, Hlineis, Minnesora, Missouri and
Wisconsin signed a joinr rezolurion calling for “rhe
conmnnation of an inlersate organizaion o mainin
communicarion and cooperation among the stares on
marrers related ro warer planning and managemenr.”

As of 1994, UMRBA continues 1o coordinate stame
flocdplain management responsihilivies, advocare federal
acrions eonsistent with stare policies, and offer oppormuniries
for fedeeal and state agencies w develop berter integeated
policies and programs for foodplaing in s region. More
specifically, UMRBA aims roc

= cerve as aregional interstate forum forr discussion,
study and evaluarion of river-relared issues of
common concerns to the member states

= facilitare and fosrer conperarive planning and
conrdinared management of the regions warer
and eelated land resources

= create {:uppnm:nln&i and means for che scaves and
federal TS responsible for management of water
CERLILITLEC S I:II hﬂﬁl:l'l ltl_l L:l:Lh'lI:I_I:..L lﬂ;‘::lrl'l'l.-lt'll::ll'l.. |'|.|'||'l

= develop regiomal positions on river resource is5ues
and serve as an advocate of the basin szaes® collective
interests before Congress and the lederal agencies,”

The assectation undertakes o wide variety af river-related
activities, mchahing informaton services, advocacy for the
mermber stares, reviews of federal agency studies through
the State Floodplain Management Work Group, and
organtzation of workshops and other special projects. The
associanion developed a position statement in response 1o
the 1993 Midwest flonds, offered addirional recommendarions
vm the Watiomnal Flood Tnsurance Progerazo, and has anple-
|11L-e|1l.‘ve'.|.| ‘rhq: Wetlands Heserve r"rllH,rrl:l:l -|"=':-'-H.F‘I tI'ITf:IIJH_]'lIIlI.t
clie Basin,



UMREBA’ posioon statement, released almost immediately
after the 1993 fleoding, called for communities to explore
flond damage reduction in both the short and long terms,
possibly through stare or federal assistance for local
planning and fAoodplain management. In addition, the
statement encourages public purchass and demalivion of
Aood-prone structures and the conversion of flood-prone
land to Aood-compatible uses to mect the long-term
regulatory goal of eliminating all habitahle stracteres

in the 100-year floodplain.”

UMBEA aleo supports enforcement of restrictions on
Roodway encroachments and recommends integrating
enhanced flood protection with improved ecosvatem
management. Finally, the position paper calls for the
preparation of new flood routing models by federal and
state agencics wo simulate more accurntely current levee
overtopping condinions and to gueide levee modificatons,

In the spring of 1994, UMBEBA provided a set of recom-
mendanions to the Interagency Floodplain Management
Keview Commuittes. The key principles included estab-
lishment of a mitigation insurance program to provide
incentives for actual food reduction measures, revision
of the insurance premium structure, stricter enforcement
of lender compliance, and limitations on multiple-dizsaster
payments. Finally, the association called for enrolling more
floodplain wetlands in the Wedands Reserve Program,
which pays Farmers for permanent casements that allow
their land to be used for reserve flood storage and forbid
the constructiom of improvements that would interfere
with thar funcon.”

Upper Mississippi River Basin

Somece: Interagency Floodplain Managemens Review Committes, Sharimg the Challemge, p. F.
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6. A CHANGING ROLE FOR STRUCTURAL FLOOD CONTROL

'"'bd E‘Hm':l!:»: :r‘l: ﬂnl::u:' comerol strachiares arc ql;li'h‘t;-lll‘ll:‘d
every fime a large flood oecurs, and the 1993 floods
were no exception. Contrary 1o the impression given by
rhe media, mose structural alternanves—levees, dams and
floodwalls—aperared as designed. All of the areas covered
by structures designed (o protect areas from flooding at
levels like those in 1993 were protected, In fact, many
levees desinned for less severe flooding performed beyond
expectations with the help of additional emer v flood-
highting measures, IF not lor existing federal flood conirol
structures, the 1993 foods would have coused an addinonal
$19 billion in damage, more than twice as much as ol
damage from the looding. ™

Another way of measuring the success of these structures
is 1o compare their cosrs ro the benefits received. The
otal expenditure on flood-control structures throughout
the history of the United Seates is estimated by the Corps
of Enginesrs to be berween 525 and $30 billion. In the
past ten vears alone, the Corps estimates that food damages
have been reduced by around 5170 billion. In addivon,
the case is often made that rthe entire Bood-reduction system
pays for itsell once every 18 months, based on the last
decade of flooding.

However, the Grear Flood of 1593 also

4 JH'T appresech, raiged new questions about the perfor-
"‘“""‘I‘l"”#"""""_ mance and general ficness of structural
emerging e widon, | flood control programs. The costs of flood
B 30 0 P i B cantrol, like the costs of disaster relief,
bk for Vous Fnker are not alwavs distributed o exactly and
Hhdiot fegeind yeuL only those people who receive rhe benefies
s of the programs. Levee or floodwall over-
_'.5_"“'1'"‘_1'""“'}*“]" vapping or failure is involved in approxi-
Fimees, 15813 mately one-third of all Bood disasters.

wony private or locally buile structures provide a low
level of profecrion suitable only for agriculural purposes,
ver these structures ¢leardy encovrage expanded use of
floodplam land. The owners of this land who suffer flood
losses often receive compensation from stare or federal
sources, as well as from the private or local sources thar
bl the beves or Hoodwall in the first place. In the same
way, the taxpayers of whole states or the nation pay o
build or maintain some flood control strucmures, wirheut
clear evidence that the entire state or nanon benefits from
these structures in proponton o theie costs,

For reasons ranging from local communiries’ loss of faith
in cngineering, 1o scientists’ improving knowledge of river
eeosystems, o shnnking federal budgers, structures can
no longer be the pri solution for floodpliin management.
As the Corps of Engineers' budeet shrinks ro meer deficit
reduction eargers and the cost of running and rehabilitating
aging projects increases, fow resources will be availahle
for large warer projecrs.

The Clinton Administration has proposed increasing
cost-sharing requirements for furure flood control projects
and has sought to focus scarce ecsources on “national”™
projocs—rhar is, projects thar reduee Aooding on inter-
jurisdicrional civers. Whar is more, the Corps found in the
Floodplain Management Assessment completed in 19935

that raising the height of cxistong levees on the Mississippi
and Missoun rivers would acrually increase flood losses
in 5. Louis and other urban areas and would cost more
than 56 billion.”

Flood Warning, Floodproofing and Educanon

Limiting developmenr in flood-prone areas and relocarion
may be the best ways to reduce public coses of flood
control, both in economic and environmental eerms, but
they are nor che only ways. Governmenes may also provide
carly warning systems or incennves and rechnical assistance
for Meodproafing homes and businesses.

Cleary many local officials and property owners still do
not understand eicher the nisks associared with Aoodplain
development or that flood-control structures and disascer
assistance are, in the words of one conference partcipant,
“the public subsidy of privare folly.” Projecrs linked o
flood warning and floedproofing can be pood opening
wedges for longer-term education abour the vanaluliey

of flood risks, the inevirabilicy of floods, and the nacural
funmctions of Aoodplains and werlands.

There are several federal programs for disaster preparcdness,
and every srare has an integrared emergency management
plan and an agency responsible for flood prepararion.
Wharning svetems and emergency response
been used to raise the level of gencral public awareness
abour the natural funcrions and extent of floodplains, bur
these programs have long been used 1o save lives and
reduce flood damages in flood-prone arcas.

The Nanonal Weather Service conduos research and
provides spetific flood forecast and warning services o
over 3, 100 communiries. However, only 200 communiries
have local flood waening systems, and only about half

of thie stares are involved in food warning. The maore
extensive such systems hocome, the more often peaple will
be warned of floods, and the more they will recognize
whether floods are increasing in intensity or freguency.

ans have sel

Some communities have sponsored floodproofing programs
for new or existing buildings which encourage warer-tight
scals or barricrs, building with warer-resistant materials,
relocating vulnerable conrents, or raising buildings (on fill
or pilings] above the most frequently expecred flood levels.
Flooding in 1982, 1985, 1986 and 1987 led state officials
in Mlinois to promate floodproofing aggressively. Those
property owners who elevated their buildings are now
reminded, cach time they look at those buildings, that
they live or wark ina Aoodplain,

Floodproofing and elevating are not a substiture for
tough docisions about land wses and watershed-wide
planning. These nonstructural approaches should be
incorporared into a broad program of public sducation
about the continuing and often increasing risks of building
on the floodplain, In the past, levees and dams have often
encoiiraged people to believe they can re-engineer river
systems (o provide benefits withour rsks. In contrase,
flood warnimg and Aoodproofing programs, like snow
removal budgers in northern localities or evacuation drills
on hurricane-prone barrier islands, can remind residents
that flouds are an inevitable aspect of life alonyg the river.



Hunt and Lima Lake
Drainage Districts, Hlinois

LIMA LAKE
DRAINAGE
DISTRICT
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Protecring Apriculmre:
The inois Huie and Lima Lake Levee Drainage Disiric)

Many farmers are able to remain in the foodplams of the
Mississippi and Missouri rivers hecanse the Army Corps
of Engineers pays B0 percent of the cost of repairing many
private, agriculiural levess, The Funt and Lima La

Levee Diraimage Districr consises of 28,5353 acres of
conriguius cropland on the floodplain of the Mississippi
River just north of Quincy, lllinois. The 13,2%4-acre
Humt Drasmage and Levee District was formed in 1879;
che 135,25%acre Lima Lake Drainage and Levee District
was orpanized the following vear. Across rhe river, the
Gregory and Missssippt Fox Dramage Dhstescrs fall within
Missoun’s jurisdicrion. Alchoasgh all these districrs remain
politically distincr, the Aemy Corps of Engineers teats
them as a single unit.™

Dominared by corn and sovbeans, the [llinois districrs are
}:m:m:m:l by 33 miles of earthen levees. Two small towns
all within the districe—a relatively undeveloped portion
of Warsaw and che town of Mever. The vast majority of
the bottoms is cocupied by crops, interior levees, farm
roads, wnility lines, Emin-.lge canals and Farm buildings.

The Corps first strengrhened rhe levees of rhe Hune
district in 1922 and upgraded Lima's levees berween 1922
ard 1930. The districes were firse treated by the Corps as
a single project afrer the passage of the Flood Control Acr
of 1954, which allocared 55.4 million to provide leves
prorecrion againse 30-year floods, after flooding in 1944
and 1947, These levees have been repaired by the Corps
seven rimes—1944, 1948, 1950, 19352, 1953, 1960, 1968
and 1993—ar a toeal federal cost of $13.9 million, when
adjusted for mflation. The benefit-cost ratio for the 1993
repairy, which muse by regulation be grearer than 1 1o 1,
was just 1.1 to 1, according to the Corps. Narionally,
raxpaver willingness to cover the cost of such repairs w
protece local landowners is dwindling.

Protectimg Urhan Land:
Tulea, Oklahama

Tulsa, Oklahoma, has a loag history of serious Hooding,
It is subject e high intensity rainstorms that can seeike
with little waming and dump as much as fifreen inches of
rain in eight hours, Much of the ciry was built within the
loodplain of the Arkansas River or one of its tributaries,
with over 25,000 homes and businesses in flood-prone
arcas. Between 1970 and the mid-1980s, Tulsa Counry
led the nation in the total number of federal flood disasters
amd was declared o federal disasier area ten times,

Mingo Creek drains an area of 61 square miles in the
eastern third of the city and accounts for about two-thieds
of the flood damage in Tulsa. In the wake of the Mother's
Day Flood of 1970, the city joined the Narional Flood
Insurance Program and developed floodplain regularions
which, sccording w local interess, were nior well enforced.
A subsequent flood caused 1B million in damage and led
o the relocanon of 33 homes. It also resulted in a channel-
ization project thar simulraneously increased downstream
Hooding and destroved wetlands and bowomland hardwoods,
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The Memorial Day Flood of 1976 had the grearest
mmpact i the Mingo area, causing three deaths and

534 mullion in damages avwide. Unlike the Mother's
Day Flood of 1970, this disaster revolutionized local
thinking abour flocdplain management seravegics and led
to a renewed emphasis on regulacing new developmient.
More money was spent to remove 30 additional homes
in the Mingo Creek warershed, and the city initiaved
plans for a series of detenoion basins,

In 1980, the Corps complered an incerim feasibilicy
study to control Iﬁu-nding along Mingo Creek, leading
to congressional authoriacon of a 3162 million Flood
Protection Project in 1986, rargered 1o be complered in
1996, The concept plan called for channelizing nine miles
and constructing 23 stormwater detenoon sites in developed
and vrbanized arcas of the ciry.

A series of drv vears followed, and the program lost
maxmentum and support. Bocin 1984, Tulza had the
warst flood inits recorded history, wirth 13 dearhs and
5180 million in damage. Five of the deaths and over
5125 million in property damage occorred along Mingo
Creck, Onee again, the disaster rencwed local incerest in
reducing flood losses and stimulared greaver support for
reexamining past approaches o ﬂc-cn.?pl:l.m MANAZCTICTIL
The City ufs-Tulau and the Corps of Engincers signed a
copperative agreement in 1987 o implement the local

Mood conteol project. In Febroary 1989 the Corps sub-
mitted designs for five detention sires along Mingo Creek.
Because the detention basing were bocared close 1o established
:iE‘jEl:ll.'rD.fJ!lmji. i Tuli.u., it was qui.'klj.' ruul::-].;nixn] that
development of these facilities, unless they were carefully
designed, could have significant impacts on the community.
The Corps” ﬂl'i.gill:ll. dL'SdE'_n alio proposcd that the sale
purpose of these basing would be ro retain floodwarers
once every five to pwenty vears, Consteuction of the
basing would destrov rwio community parks, as well as
the remaining wetlands and bottomland hardwoods in

the Mingo Creck warcrshed.

In response, the city organized a veam of civil engincers,
landscape architeots and wrban plannees to develop design
alternarives. The ream’s charge was o develop a design
thar would provide stormvarer detenrion benefits while
ar the same time mesling cofumunity concerns regarding
ceological, acsthetic and recreaonal impacrs.,

Ironically, 60 years earlier, in 1924, the City of Tulsa had
proposcd a similar plan o acquire and ser aside land For
a trail nerwork and parks. This early plan called for
redesigning the derention sites as multi-pucpose flood
control and recreational facilities, and for linking the sites
through a system of wrails. In addition o building on rthe
1924 plan, the approach d-e'l.tln:u[red by the design ream
was also an ourgrowth of the city's successful warerfront
revitalization efforts along the Arkansas

Srmmer. Buned an 10 & Areyy Corpe o8 Fegienem, 1850

Mingo Creek Stormwater Detention Plans, Tulsa, Oklahoma

River. This alrernarive, which included

a series of permanent lakes combined with
sorne relocation, would have cost the same
as the Corps’ 1939 design, while meeting a

broader range of objectives.™

]

The LLS. Army Corps of Engimeers
decention plan (above)l comrasas sharply
with tho plan developed by Tulsa®s digign
seam (righch, which focwscs on muldpurnpose
floowd conerod acxivizics ard incorparancs
landlscaped open spaoes for recreanional uses.

Graarce B0 Tlarapan amd Janociazes, 19040




7. INVERTING THE PYRAMID:

NEW EXPECTATIONS FOR INTERGOVERNMENTAL RELATIONS

Many participants in the Lincoln Insticuce conference
called for =invernng the pyramid” of foodplain manape-
ment, In ather words, they suggesoed that lecal governments
should make policy decisions by drawing on their intimane
knowledpe um}cﬂ politics and geopraphy. Federal and
srate governments should provide pnmanly consistent
standaecds and rechnical assistance in reaching them. Local
officials also thought this approach would encourage
mare local responsibilitv—more “tough love™—Dby linking
disaster relief to strong predisaster planning. Communitiss
that allow fAoodplain development should be prepared w
pay the costs, as long as federal and state officials have
made those costs clear from the start.

At the same vme, Congress should equip stare and local
avernment with th planning and techmical assistance

ﬁw. need o be effective watershed and flondplain managers,

Some conference participants felr local communities

would be willing to get fewer levees, dams and disaster
relief dollars from the federal and soate levels if dhese higher
levels of government would instead provide up-to-dare
floodplain maps o supporr local land vse planning and
flnod warning systems to support local disaster planning.

Rather than build levess and drain werlands in isolaoon,
people living within a single drainage basin must begin
share reaponsibility for their land use decisions, New
planning muse be done for entire river basins, linking
communities together in warershed-wide economic and
environmental strategics. Federal roles need o be tatlored
to encourage the development of regional straregics,
mcluding the development of physical informartion abour
rivers and their wateesheds. The states—nor the federal
povernment—should serve as umbrellas for interjurisdic-
nenal cooperation anvong local povernments, resolving
disputes and facilitating the creation of basin and
subebasin plans,

Attitudes About Responsibility for Dealing With Flood Hazards

Dywwlopers aml Bandders umiil]hllrﬁ_ltl‘nl.l.l!ul’.lil‘n‘l 111 M plalna

All of these recommendations were
comsitent with the conclusions of the
Fedderal Tnteragency Review Commities
formed 1o evalwate responses o the 1993
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Hoods, chaired by Brigadier General
Gerald Galloway. In its report, entitled
Sharsg the Challenge: Floodplain
Munagement into the 215t Centary,
the committee proposed reforms ro
give all levels of government a stake in
properly managing floodplains. =All
of those who support risky behavior,
cither directly or indirectly, must share
in floodplain management and in all
costs” of those risks, or the benefits
of reducing risk, the reporr said.

The federal government can lead by
example, but stare and local govern-
ments must ultimarely manage their
o H-l.md.'pl:l.i:llt,"
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Tos encourage responsibility, the nation's flood control
EXPEITS pro linking post-disaster support to flood
insurance purchasing requirements. Other proposed
actions include predisisrer planning, revising the Corps
of Engineers planning regulations, and food and crop
insurance reform. In gencral, the rask force supported
the ideas of avoiding inappropriate use of floodplains
and minimizing flood damages through both structural
and nonstructural measures.

In fact, the floods of 1993 ignited intergovernmental
collaboration never before seen by Midwesterner leaders.
Emergency preparedness cxpert Jack Kartez told che
Lincoln Insttite conference thar che flood had produced
strong collaborarion berween federal and stare agencies
and a new commirment to long-term mitigation. More
than dependence on funding or coordination, the callabo-
rative partnerships creared during and after the flood,
Karter said, allowed communities 1o link recovery from
the flood to planning for reduced losses from future Aoods.
He pointed our thar it was up 1o local communities o
prepare for the next flood by building on these successful
partnerships.™

Ta do this, local governments muse develop innovative
new stranegies o encourage economically and environ-
mentally susrainable land uses. Tax reform is one way to
shape land use decisions through incenrives rarher than
mandates. Currently, most federal, state and local tax
codes are designed to encourage development, taking little
or no account of ecological systems that either pose risks
or perform services valuable ro human communities,

Tax-based incentives include reductions in property taxes,
abatement or deferral of vaxes, and che sscablishment of
enterprise xoncs or ather special business zones to promone
development and employment in cconomically depressed
areas. These often make locanme businesses, homes and
ather development in some flood-prone areas financially
feasible and even atrracrive,

In addition, the federal Inrernal Revenue Seevice Code
and many state codes provide casualry loss deductions

on income raxes w those suffering flood losses, Afrer
floods, many states and localivies provide additional

types of tax relicf, reducing or 1 rarily nmpcndmg
real estate taxes or business mxes g: those affected by
Aooding. Afver looding in 1982, the state of Connecticut,
for example, enacted special flood relief legislation that
included a provision for tax abatements for floodplain
PrOpecty owners.

The same wools, however, can be reversed to discournge
rather than encourage floodplain development. Tn 1987,
the city of Des Plaines, Hlinois, began a permit surcharge

of $200 for Aoodplain r]ewhpm:n jects 1o help
finance city flood prorecrion activities. City of Stamford,
Connecricur, has required developers of projects constructed

in the ﬂmdpl:in o contribute funds for the operation
and maintenance of irs auromated flood warning system.

B 11 rEsorven THAT THE PARTICIPANTS
AT THE 1994 CAMBRIDGE CONFERENCE
ENTITLED “CoMMUNITY LAND PoLicY
AnD River FLooDiNG:
THE Great FLoop oF 1993"
GATHERED AT THE
LincoLy InstiTutE oF LAanD PoLicy
ON THIS 26TH DAY OF SEFTEMBER, 1994,
B HERERY GO ON RECORD AS STRONGLY
SUPPORTING THE CONCEPFTS SEI FORTH
IM THE INTERAGENCY FLOODPLAIN
MANAGEMENT BEVIEW
CoMMITTEE'S REPORT,
SHARING THE CHALLENGE: FLOODPLAIN
MANAGEMENT INTO THE 215T CENTURY
[THE GaLLoway RErorr].

WF ACKNOWLEDGE THAT NGO ONE
MUNICTPALITY, COUNTY, OR STATE
CAN POSSIBLY CARRY OUT EFFECTIVE
PLANNING OR IMPLEMENTATION ALONE.
COORDINATION AND COLLABORATION
OMN A REGIONAL WATERSHETY RASIS
REQUIRES FERERAL, STATE,

AND LOCAL COMMITMENT.

L rrars semmrr we RESPECTFULLY REQUEST
IHAT THE PRESIDENT OF THE
UNITED STATES ISSUE AN
ExeEcuTivE ORDER THAT WILL INSTRUCT
FEDERAL AGENCIES TO DEVELOP
A CLOSE AND COLLEGIAL
WORKING RELATIONSHIP WITH ALL
LEVELS OF GOVERNMENT
(LOCAL, REGIONAL, TRIBAL, AND STATE)
TO ACCOMPLISH THIS END.

WE ACENOWLEDGE THAT ALL LEVELS OF
GOVEENMENT MUST COMMIT RESQURCES
T ACHIEVE THE GOALS OF
THE GALLOWAY REPORT.

As LOCAL OFFICIALS WE COMMIT
OURSELVES TO WORK TOWARDS THIS END.




8. CONCLUSICNS:

LAND USE PLANNING FOR UNSTABLE ENVIRONMENTS

The land use and planning problems presented by flood-
plains are not unique. They are also associated with many
ather natural cnvironments subject to what geologists and
geopraphers call “nararal disturbances™ and most of us
call *narural disascers.”

Before human beings dammed or diverred them, rivers
regulacly flooded the land along their banks. Before
human beings stabilized or renewed coastal barsier beaches
and islands, these areas migrared, slowly cvery year and
faster during hurricanes, Before human beings buile sky-
scrapers and expressways along fault lines, the earth’s
tectonic plates regularly readjusted themselves, Before
human beings began preventing or putring our forest and
ﬁms:sland. fires, much of the ard western Unired Srares
wrned, a livele every vear and a lot cvery few vears.

er&c:ariun and wildlife and landferms have all evolved
and adapted to these evenes, Floods renew floodplain
soils. Barrier islands prorect sensitive tidal wetlands,
while still allowing them te migeate. Huericanes rebalance
moisture and remperature between tropical and remperane
rones, between oceans and continents. Wildfires make
rofm in forests for new species and new growth.

Yet many land use and investment decisions assume thar
these same events can and should be prevented. When the
United Mations declared the 19%0: the “Inrernarional
Diecade for Hazard Reduction,” the U5, Congress
followed suit with the United States Decade for Natral
Disasrer Reduction. The public announcements of these
programs focused on reducing property losses and loss

of life, betrer disaster forecasting, and faster response

and recovery programs,

The ultimate lesson of the Great Flood of 1993 may be
that we should revise these assumptions, if only because
they are prohibitively expensive, Human amempts oo
stabilize landscapes have often had exactly the opposite
effect—lorcing nature to postponc and combine many
rowtine annual readjustments inte truly disastrous floods,
landslides, or fires. The more money and lives we stake
on controlling namre, the more we must spend 1o succeed.
The more levees, floodwalls, seawalls and firefighting
equipment our mxes buy, the maore property owners
invest in these “protected” areas. These property owners
have a reasonable case for compensation and subsidies
when disasters strike. “How can you,” they ask povern-
ments, “claim to protect us from namral risks bue refuse

to bail us out when that protection Fails?™

This report, like the ¢conference on which it was based,
does not argue for simply eliminating all such protection,
*Civing the Aoodplain hack to the river,” pure and simple,
is not the answer. However, the taxpayers who will be
asked o compensate landowners whose property is in
harm’s way should participate in planning the use of
these lands before disasters strike. This acgument applies
equally to floodplains, coastal beaches, fire-dependent
landscapes and earthquake oones.

Superficially, such a policy seems o embody simple common
sense and fairness, In pracrice, however, it has always
been difficult to implemene. Americans have a deep-rooted
respect for private property and are reluctant to interfere
with owners' use rights.

Americans also react to disasters with ourpourings of
empathy and neighborliness. Most of the ume, we reward
rather than punish our elecred and appointed representa-
tives for bending the rules ro help our people who have
lost their homes and possessions and perhaps their
livelihoods to floods, hurricanes, fires, and carthquakes
that, as individuals, they did lirtle or nothing to cause.

Tromically, the swm toral of land vse decisions by individual
property owners, local governments, and state governments
has clearly exacerbated the human and property costs of
natural disasters. Regulating and planning individual land
use decisions to avoid socially unbearable costs will require,
as the midwestern mayors at the Lincoln Instinure confereno:
recopnized, less construction and more mformartion sharing,
bess empathy and more “rough love.”

When funds for emergency planning are reduced, the first
work cut 18 often the research and public education char
can help voters and governments see how their individual
land use decisions produce collecrively undesirable resals.
What often survives funding cuts are the very public
works that feed the spiral of public protecrion, privace
investment and public compensation.

Changing this policy will be tough in all senses, on all
partics. Rationing disaster aid and provective public
works will bring some hardship ro people whose homes
and businesses are located in floodplains {or hurricane
or fire zones), Bue it will also be wough for voters to
maintain their support for shifting public funds away
from leves construction and disaster assistance, when
the relevision news shows their neighbors standing on
the rooftops of their flooded homes.,

Finally, without strong taxpayer and vorer support, it
will be tough if not impossible for elected and appointed
officials to enforce flood insurance requirements, restrct
aid for rebuilding and repair, or collecr taxes and fees in
advance of disasters to pay for public education about
Aoodplains er for post-disaster relocarion. In short,

all levels of government and the taxpayers themselves
must “do maore as we say and less as we have done”

to manage floodplains

27

and other umsta

environments responsibly.” Somee ehings ki of mrke yener fife o

recoguize b destruetion of snesking

feer kemp boakeimg ant dhimgs, sryimg Ok
Conel” Al you mneick the sinies far the
rer s of sorm clouds or o niin o

— b, Timne Mizsazine

b i frewet o e .. When yo frealty

vour i is really brosght inso foxan, Yo




NOTES

=i

MeMeilTehrer Mewshaus, “Comtrolling Flood Damage,”
A1 Sepreimber 1994, Ed Yotrer of Lowsa Couney, lowa,
inspised the ke of this repoct when he commented that he
and ocher ﬂ&l.'rd]‘l]ﬂil': lrmeers had cnly bormowed thear land
from the river and that the river could always take the
Lasad Bk,

2. dwres, New York Tomes (11 July 19935,

3. "Marwre’s Muoscle,” Bostor Glufe {9 July 19930 “Oucstions
in e ke of the Flood,” Chreago Trikene (13 July 194531,

4, Allen, *Rivers E!-:.p-E'r[ Calla Tor Mew Floocd I"|.1.n|" LR T
Fosi-Dhgfantedr 123 July 1993} “Lessons trom the Flosd,”
St Lowais Pozf-Disgerscl (18 July 1993},

5. Allei, *Leves Ana r|'.‘|"|:-': Luss oof 'Wetlands Blamed for
Flooding,” S5 Loies Pese-Dhasparels (16 Tuly 19935,

6. Interagency Floodplam Management Review Comminee,
Sturring e Challvege 1984,

-

 Melhee, Tie Conrol of Manere 198%; White, Clhanges s
Usfaan Chogrpance of oo Plises o she Umined Seares 1955,

B, Beientnific Assessment and Strategy Team, Saicuce for
Flopdpleln Maragement duro tee 210 Connery 1994,

A Imerapeney Floodplain Managemest Beveew Commitize,
Sbaring the Chaflenge 1994,

10, Scientific Assessment and Strategy Team, Saeee for

Flooaplain Marapement aaio the 20 Cortrop 1994,
11 LLE, Asmy Coips of Enguesrs, Missoert River Master
Waier Comrrod Marual 1994, “The Grear Fload of 15337
Sepremiber 1994, aned Drra Erzvrommental forgact
Sratersient) 1994,

12, Allea, "Leves Anarchy: Loss of Wetlands Blamed for
Elgadiog,™ 5 Lo Pos-Dsparct |16 July 19334,

13, Plarr, Basehers and Callaban, “Coonty Raoles m
Slerrepolivan Fleod Loss Manigazuae,™ University of
Blassachusernrs Land and Whater Policy Center 1937,

14, Amenican '.'il'.rl.':'ri'[}.' al Civil El'u_.',_:il:ueun-; Task Forcs on the
Effect of Urlan Development on Flaad Discharges, Joowrmal
of e Hvdrantics Division 13963; Davas, Starra 19%45;
Hachoz, fourral of the American Marring Associaiion
1984 Peivee wmd Hagserom, MNatioral foers! 1978 Smich,
l::i‘r.l_q'r:rll'r.[r_'.' If'l".iﬂ,' anil ".‘-'i".'l".arc, Macleans 1995,

15, Kich, USA Today 1994 and Kusler and Lorson,

Ervtronprens 1993,

L, Mational Flood Insurance Program, Flood Drsvrarce
Marney 1954,

L7, Sparks, Mabing Prediciions Toan Clharge the Fadare 1943,
L&, Hager, Cangressioonal Orarrterly Weekly Repor 1991,

1%, Uhlenbrock, 5 Loseds Pose-Disparck (28 May 1995); and
Mlissouri Emerpency Managoment Agency, “FEMA Buypouss
in Missouri Following 1995 Flood™ 1943,

20, Missoori Emerpency Management Agency, “FEMA Bupouts
in Missouri Following 1993 Flood™ 19%5; amd p.,-_m_uu_l
commumicasions with Mavor lack Leonard, Chestesfiald,
Missonrd, and Airiam Gradie Anderson, Associate Manner,
%, Charles Counry, hMissonrt, 1004,

(o]
T

Persomal communication wich Mavar Dennis Rialloch,
Valmever, Tlinnis, 1993,

B
1-\J

Federal Emergency Management Agency, Federsl Insuranee
Adminisrearion, “Summary aomd Assessiment of Natoasal
Flowd Insurance Frogram Beperitive Losa D™ 19910,

i Owerhy, Coneror Casse Migaziee Apol-May- June 1993,

24, Far more an the commiuniny ratings system or spoafie polcy
neasieres thar migly loster such a collecrive approach to
ramaging flood risks, see Kosler and Lasson, Enedraspizons
1993; and Shahman, *Hisrorical Peespective asd Propomcd
Marienal Responss to the 1995 Flood™ 1994,

L5, Turhy, Cittes Tinder Winter 1988, Publie Adenmizinson
Havdeser 1994 andd Shariey Eeviromwerenral Rishs 15951; and
with Holway, fowrsal of the American Plinning Assoctation
1995 and Land Ecorowdcs 12590,

In, U5, Department of Interion, Tsepacrs of Federal Programs
or Wetlands 1994; McShanoFEMA, Mimeging Floodplatns
tn Radirew Elond Losaes ard Profec! Mafral Resowrees 19594,

17, Ravden, Land Use in America 1996, pp. 299300, 303,
1%, Freviogle, UCLA Law Beviere 1995, pp. 130-133.

249, Chn chie operations and eecent eeborms of the Mational Flood
[nzarance Program, see Federal Finergency Manapement
Ageney, Federal Insurince Admanistration, “Summary and
Assessrent of Mational Flood [ssusanes Program™ 1950
Huntes, Josrieal of Inswrance Rogaladtoor 1994; Stalbery,
Flagsing 1995; Wollram, Fresmaer 1994; and U5, Congress,
Natroenl Flood Trawrarce Beforme Act off 1994,

30, Shabman, “An Histarical Perspective amd Proposed
Marionil Respoise to the 1993 Flood™ 159594,



F MeAdose, T Clrarles River 1123 LLA. Digparonent ot the
Incerion, Narional Park Service, A Casebook in Managing
Rivers for Maldiiple Usss 1991,

32, Bucks Connry Planning Deparrment, Roare £11 and
Almshouss Boad, Meshaminy Manor Ceneer, Dhovlestooan,
A TSR (215 3453400

13, 'I.ll'uprr .‘I.Ii'r.:iﬂ:ippi Biver Basin Associarion, Srachure,
Prrpose, Actividies and Programs 1995,

34, Upper Missippi River Basin Association, Mosition of
UMEHA an Fland Kespanse and Becovery affer she 1943
Flogd 19575,

5. Upper Mississippl Kiver Basin Assocuanon,
Recommrandations so fhe fnterarency Floodpknin
Mamapearent Revione Copnanitioe 1994,

36, The Werand Initiarive, Bebaemiiny 2 Food Cowtral
Stearegy 1994, Flovaing and Flood Conrrad 1995, and
Revisiting Flocd Coebrnd 1994,

17, L5, Army Corps of Engincers, “The Great Flood of 1993
Pl:_h-r-Fllllld H.dﬂlll'll.I Tk,

18, Persanal communicarion with Crary Loss, U%, Armiy Corps
af Engineers, Rock lsland Discrict, Rock Island, Nlinpis.
Tanuary 1994,

3, Flanagan, Miago et Mreriest Plams 1997 and Mitigarning:
Foducing the Impact of Natwral Dizasters 19945 115,
Deparmment of che Tnrering Marional Park Service, A
Crrsefiook ir Mionaging Ravers for Mudeiple Uses 1991,

4, rllTl."r.ia{'Ib\;:f Flnndplain Nia NAFEMIT Review Commirtee,
Shyaring e Clallinge 1994,

41, Karner, "Callabararinm and F::-:.pm-:.ihiliq,': !nr—rr_f_g,n'.'c:r'.nwrl:r.ﬂ
Belarionships in Flood Hazard Manspemsm™ 1994 and
fowrnal of the Amorican Plaming Assockation 1957,

43, Ciry of Des Blainss, Dlinsis, 1420 AMiner Streeer, Des
Plaines, IL, 0016 (8471 321-5300 and Cinv of Stamford,
Connecricus, 888 Washingron Boulevard, Srtamford, CT,
DES0L (2005] 977,

43. The following sources discuss the simulannes and challenges

ol managing unstaldz snviconents, includiog fdoodplonss,
barrier islamcls, and earrhsguake- or fire-prone areas. Baker,
USA Today 1993 Boughton, Axstralian Flapner 1991,
Burhy, Prcdalic Adwabmseraaon Reveee 18945 Casey
Cinermmen! Frodece Pevime 1993 Clack, I:l::_.:' B isedareler
1i#E3; Clinenn, “Presiclent’s Weekly Radio Address™ 1994
Lrawis, Congressicmal Cheartents Weekly Hepors 1992 Duke
Urnversizy Press, Loerag seoek e Shore senes (vanous yoiesh
Forrest, Jorrrmal of Bol wed Whiter Contsersanon 15%4;
Fulton and Knack, Mamming V59%5; Hager, Congressioona|
Chrarterly Weekly Bepory 1991 Holway and Bucky, Lavd
Ecmreonrcs 1990 and Juermal of the Amercan Plimaang
Assoctatfonr 1993 Hunger, fewrrmal of Desnrance Regalniion
L% Joncs, |~ Landshiding™ ) @reograpiy 1993; Karter,
Jowrnal of the American Planming Assosianon 1987 Kiteh,
L'y A '|'1:.».-:'a].' 15850 Kusler and Larsom, Freirmnmenr 1993:
LeComee, frsurance Meviere PR May, Joerrzal of Policy
Analvses and Maragoment 159491 Melhee, Coniral of
Saere 198% Myers and White, Exerromment 1993 Subfe,
Cientimes 1994 “On Shaky Groamd,”™ The Feosarommisr 1994;
Uhverhy, Commioer Canse 1993 Plare, Citfes oo the Reach
L9ET; Myne, Fere or Amerscr 1932 Beeves, Wislingron
.".1-:|:I:J.|:l!_'|' (RN Re:m.:.;ull]. Metr York Troees 1997; Samwca,
Meer York Toares 1995 Smith, Geograjdy 19933 Sealbens,
Plpring 1993; Ssovens, New York Tomes 1995; Whare,
Brallesm of the Amerncan Mersrologeeal Sociery 19594;
Woltram, Freeszan 1994,



BIBLIOGRAPHY

Alkan, i David, Sere Ecology: Semcrens and Funerion of Renning
Wiriers, London: Chapman and Hall, 1983,

Allen, Williasn, “Letsand Fom che Flosd™ S Lawds Pros-Digpazeb
[18 July 1993}, p 2B,

“Lever Anarchy: Loss of Wetlundy Blamed fue Flooding. ™
3. Lr.'u-i.l Pogr-Déspareh (16 July 1923 p. 154,
. “Favees Enpeet Calli for New Flosod Plin,™ St Lains
Poar-Drsparch (23 July 1993}, p. 9A.

American Sncery af Chvil F.nﬂln#m [ASCE] Task Force can the Fifecr
ol Urlran Developmem on Flocd Deichanges.  Edleot off Urban

Develapenent on Flood 'Din:'l:z:—()urrm: oneowl amd Fumre
Beeds,” Jowrmal of the Hydr Liiptiion, AVCE, wod, 93
[Janwary 1969}, pp. 287-209,

American Warer Resoances Associanon. Effecnie Warersfed
AMenagesient for Sirface Warer Svpplics, Beahesds, Marpland: 1991,

A L-.Immt, Perer “In & Flooded (Georgia Cizy, Care jor Living, and
I.'h.'ﬂl Mo York Tomes (10 Judy 1994), p. 14,

Avrcs, Drurmemsd e “Dama and Leveoi: Reatrammt on Matere o Tilamin
fior Flood-Frone Arcas,™ Newe York Timses {11 July 15793, b Al4,

Baker, Earl |. " Cogmal Developmenr bavites Huericane Damage”
USA Today, vol. 121, no. 2578 (May 1993), pp. 68H.

Bearley, Tireothy, An farmoducreon to Coarzal Tome Mansgessemt,
Washingom, DC: hlamd Press, 1994,

Berke, Philip I “Marural-hazsrd Redocion and Suscaimable
Drevelopment: A Glokal Assessneent,” Jourmal of Planeing [iteraimne,
ved, 9 (May 1995), pp. 370-82

- Planwing for Esrttagraber: Risk, Folinicr, ard Padicy. Balrimaore:
Johina Hopking Universiny Mress, 1982,

Boakin, B. A, ed. A Tecasury of Misssippi Biver Folklore. Mew Yoek:
Crowen Puhlishers, 1955,

Boughten, Geolf M, =“Manneng 1o Prevenr Maaral Hagasch {ron
Becomming Bynars| Disasrers,” Awstradiow Plansmer, wol. 29

(Becember 1391], pp. 198-20,

Bragg, Bsck. “Limle vo Dy in Baconion bt Wit foe the Flood,”
Mo York Troes (11 July 1994}, p. ALD.

Burby, Raymond |, Citves Dader Water: A Comporntioe Esshination of
Tem Cities” Efffurts to Flondplein Land Use, Instiauee of
Behavioral Science #6 {Boulder, Colorade: Insicure of Rehavioeal
Ecience, University of Codurado, 1988). Available from the Insricars af
Behaviaral Science, Campus Box 482, Universry of Coloeado, Boulies
CO 203070482,

. "FMans Cam Marres! The Baole of Tand Use Maes and Sqare
Flenming Mandaecs in Limicing the tof Hasandoan Apcas ™
Pubiic Admysalsirarior Review, vol. 34, o, 3 (May-June 19594],
pp- 229380

-ﬁd’l"ﬁ.l‘ Fupranmeeny] Bk Hose mo Cosrral Goaveronemis '
Louies i Natural Diévasters, Bouldes, Colorado: Wenview Press, 1991,
“Califoenis’s Fauley Mermary™ (public pulicy asd canhquaks
aditoris]p Mew Scipnise, vol. 124, noo 1659 (4 Movernber 19899, po 25,
Campbell, Richard, and Joheson, H. P, "Hydrelogic Semulyion of
Watersheds wich Amificial Dirai S Water Resourees Research,
val, 11, no, | (Febnaary 19730, pp.120-126.

Casey, Joseph [t "Sharing Enviconmemal Biskse How 1o Coneral
Goveroiments” Losses in Maroral Disascers,™ Goversarers Fimouce
Reviers, vol, 3, mo, 3 {June 1983}, pp. 4T,

Clagk, Chasles 5, "Diisaser Besposse,™ C0) Resesrcdrer, voll 3, na, 38
{13 Qcrober 1993 pp, #91-508,

Clingom, William |. “The Presidents Weekly Radio Address™ (speech
wranscript), Weekly Compdaiion of Presdential Dosssrends, vol, 50,
i, 4 (51 Janmary 1924), pp. 139-41,

Dahd, T, *Wetlands Losses e the Unved Stanes, 17805 1o 1980,
Waskingeen, T Deparemene of the larerior, Fish and Wildlife
Servade, 1990,

Biavis, Mike, “Houss of Cands: Wasic in Las Vegas, Movala,™ Srerra,
vl B3, o 6 {Noveiber 19950, pp 3600

Lravis, Fhalip &, =320 Ballicen Ball fer Andrew a1 Goveniment’s Dor,”
ﬂu:ltg;f;rﬁumf Cirareerly Wiealhly Rapare, wal, 5005 iqﬁ;nh:f 19532),
P .

Deloer and Johpon, H. B “Simulation of Banolf fecm Depresison
Characterized Warersheds.™ Apricutturs! Enpimeering, Amenican Socieny

of Ageiculiara] Emgineers, vol. 14, no., 4 (Apeil 1971), pp. 615-620.

Domisie, Misganaw, and Khan, Abdul. “Influcmce of Werlands on
Soreamflow in Ilinois.™ Mimois Stane Warer Survey, Springfickd: Nlinois
Deparmment of Camscrvariun, 1993,

Doveens, Perer “Flooding was 1005 Manmade ® S Lol Jourmalios
Hevten, val. 23, mo, 180 (Oooher 1343, p. B

o “Mazte Alonc Ded Net Camss the Flooding ™ 52, Lok
Jourmmiioe Beviedn, vol, 33, mo, 159 (Seprember 19930 pu &,

Dule Uiniversicy Press (Durkam, Mook Carclinal, Lieeg etk the Shore
wElRes, irh:llding_ Chesapeake Tay and Vieginia (1989, Posreo Rico
119925, Georngta (1991), Conmeccut | 1992), Maine (1939,

Edrzondscn, Brad, “Big Blows™ [poaentisl damages camed by natural
disasrers) Amvericar Dessagraphics, vol. 16, no. 10 [Oconker 1994}, p. &0,

Egan, Timorhy. *California Sooem Erings Kerhinking of Developmens,™
Mewe York Tirees (15 January 1995, po 1.

Federy] Ememgency Mamsgement Agency, Federsl Ingurance
Addmsinimearion, Offsce of 'ropenmy Loss Redisctica, “Summary and
Aoreaament of Nanional Fleod Insurance Program Repegirive Loag
Paa,” Washangron, D0 LS, Governinsns Primting Oifics, Juns 1504

Federal Inmersgercy Flondplain HHILI.FTHHI: Taek Force, F.I!mu'p’.pm
Marsagermmi ir phe Urelren Snntes: Am Assespment Eeport. Washisgon,
DC: VS Governanent Pringing Oifice, 1992

Flanagan, Ronald. Mepn Creek Propecr Mars. Tolsa, Oflahans,
Ocrober 19895,

. Mitigariore: Kedireing the Dspaer of Nervral Digrders. Tulka,
Oelabsanua, 1954,

Forre, Canol L ® Eeosion and Sodiment Control: Provestng Addliciumal
Dizasens Afer the Southern Califarnia Fines,™ Jourmad of Sodl cond Waeer
Casserpation, val, 4%, pa, & (MNovembes Devember 194, pp, $35-81,

Feeyfugle, Eric. “The Owning and Taking of Sersitive Lands,” CLA
Laze Repdewr, vol. 43, mo, | (Qctober 1995) pp. 77124,

Faluon, William, and Ruth Enack, “Bum, Calduenia, Buric Prasimusts
View rhe Srarr of Another Diry Sexsen wigh Trepadarion,” Plamaimg,
vel 61, no. & (June 1993}, pp. 4iL

Gibbs, Mancy, “Swepr Away” Tione (Mepch X7, 1535), pp. J4-350

Flaam amd T1T P.j-ul|r|:n'r|. “Hydraulic Model of Runaff from
Diepressicnal Ageas.” Tramsacrions of Americr Soctery of Agrrcndiven
Erpineers, American Society of Agricalrural Engimcers, vol. 11, pa 3
[MagJune 1#6H], pp. J64-67,

Huger, Geoege, “Pansls Boodt Emergency Funds, in Defrance of Whise
Haouse™ [hudper 19921, Congrescigmal Chaarterly Weaskly Report,
vol. 49, no. 28 (13 July 1991), p. 1853,



Harbos, Jonacham M. "A Pesctical Method for Estimaring the Impacr of
Land-Lse Change an Surfzee Rumnéf.” Mlasmers Netchook fearure,
Jowreal of the Ariprican Plarwdng Assockarss, vol, 60, ne |

{Jansary 1994}, pp. 935 i,

Hep, Domald, and Philipgpi, Namcy. “Flood Redwserion chraogh Wedand
Remtoration: The Upper Missssippi River Basia as & Case History,”
Resrararion Eeology, vol. 3, o, 1 (March 19935), pp. 4-17.

Holway, James b., and Baymand |. Burby, = Reducing Flood Losses:
Local Plasmisg and Land Use Comteols,™ Jowrms! of the American
Flauwdag Assoctation, vol. 5%, no. 2 Spring 1993), pp. 20816,

- "The Elfzcrs of Floodplain Developnson Congeods o Blesidential
Lamd Walses ™ Lard Fepmamicr, val. 88, no. 3 [Awgeer 159940], pp. 2590,

Huorner, W, and T. H. Cahill. "LTking CGeographic Informarnion Smaems
o Develop Best Management Pracrice Programs foe Warceshed
Management: Case Smudics in che Delaware Biver Bagin.® in
Procecdings: Watershed 03, EPA §40-R- 94002, Washirgron, DC: U5,
Crovernmen Pringlng Office, 1993,

Histes, | Rebes, “lnsnnng Agaiast Maaral Disaste: Poevention,
Manming, and Panseess,™ fosrmal of Tsrawece Reputanins vol. 12

{Susmneee 1994, pp. 46745,

Imteragency Floodplsin Management Review Commireer, Beggadicr
Cezneral Gerald Galloway, Exeoooive Direcone g dve Chhallrmge-
HMoodslain Manegevaral imlo tae 2188 Centiery. Washingroa, [(C: ULS
Geovernimena Pringimg Oiffice, Jume 1904,

Jones, David. “Environeneara] Hagaeds ls the 19905 Problems,
Paradigens and Prospecs™ (This Changieg World]), Geographr, vol. 73,
ai 338 (Apel 1993, pp, 16184,

= “lapehiliding s 3 Hazasd,™ Ceography, vol, T8, no. 139
(Apeil 1993), pp. 18591,

Kartez, Jack L. “Collaboratsion and Kesponsibiliy: lntergovernmemal
Relynonships im Flood Harard Ma ment,” background paper
peepared for Lincoln Instirure of Land Policy =Communicy Land Palicy
andl River Floadimg™ Conference, 1994,

- “Planning for Unceraingy: The Case of Local Disaswer Flanning,™

.rt.tl-rma-f:ﬁ.lfrﬁ-r Amierian Mawning Association vel. 55 Autumn 1987,
pp. 45708,

Kayden, Jerold S, “Prvare Propeery Righes, Geovernmear Begulaion,
and the Consriturion: | king for Balanee,® ch. 11 &n Heney L
Digmond end Pareck B Noomn, eds. Lewd Use fre America: The Rajport
af the Surtaiwabde e of Land Progecr. Washangeos, D Island Peess

and Lancoln nsoinne of Lend Policy, 1924,

Keer, Potes, *How Big 8 Disnter Can Insurers Sarvive; Alter Andeea
Ezrasnenisrs Ponder Giane Farchguakes in Major Cines,™ Newe York
Tirsgs |13 Scpremmber 1992), p. F12.

Kinch, Flarey E. *Limnizing the Impact of Furure Floods,” par of specizl
secrinm "America Under Waner,™ [JSA Today, vol. 123, ne. 2590
(July 1934}, pp. Jadt.

Kosler, Jon, and Larry Larson. *Beyond the Ark: A New Approach
o LS, Floodplain Management,” Eredromaent, vol. 35, na. §
{June 1393], pp. &if.

Kimsler, Jon, and Sally Daly. Wetlaed ead River Cormidor Mamagpeweent.
Barne, New Yoek: Associwion of State Wedand Managers, 1987,

LeComae, Evgene L. “In tbe Wind’s Eye: The [Imsuramce] Indasory Must
Help Shape Public Molicees thar Midgare Logees [rom Notural Disasiers™
jedicorial], Tnanravce Reviear, vol. 51, no. ¥ {(March 1990}, p. £1.

Lomcks, Orie 1. "Hetraranion of the Pulse Coneral Funcnions of
Wetlands amd Relssorship vo Water Quabicy Cbjectives™ in Kusder, Jom,
and Mary Kentula, eds. Werlawads Crasiion sad Restoratine.
Washinguom, DC: Bslamsd Press, 1990,

Mlay, Poger | = Addressing Puhlic Risks: Federal Eanbauake Policy
Diesign,™ Janrmal of Paliey Aralyais and Marsgermen, val. 10
{Spring 1991}, pp. 26385,

Meadow, Bow. The Charles River; Explariug Naturg aud Higtory gn
Fane ard by Canaoe. Marlborragh, Macoschusens: Eliss Publishing

Company, 1952,

McNeilLchrer Prodiscrivas. * Controllisg Floed Damage,” The
McMeillchrer Mewshnar 21 Seprember 1994,

Mlhee, Johin, The Controd af Mature (loods, volcanees, lindslides).
Mewe Yuek: Forrer Seraus Gizousx, 1939,

McShane, |. Managrey Floodpleing mo Beduce Flood Losees and Procecr
Neatreral Kesoiroes, Washimgon, DC: Federal Emergency Mansgeencnt
Agency, 15994,

Mlissourl Emesgency I'-'I.a.mmwn: Ageocy. “FEMA Buyouts in Missoues
Fnllnwm; 1993 Flond.™ May 1995, Avaslable from S of Misaor

Emscegeacy Management Agency, MO Box 116, 2302 Militia Dirive,
Jeffersan Ciy, MO £3102.

Moore and C, L. Larsoa, *Effecrs of Diginage Prajeces on Surfaes
RBunafl fmam Small Depecssionsl Warcrsbeds im the Moeeh Cenaral
Begion.™ Warer Resorerces Research Ballersn 95 Washingrom, Dl
Americen Ccophysacal Union, 197%

Mydars, Sedh. "Califvendsns Try vo Cope with the Lacear Dieluge. ™
Mew Yord Timas (14 Masch 1995), po A2

Myers, Mary Fran, and Crlbeer E White, “The Challenge of the Mbsnaappi
Flned,™ Furdromsent, wal. 34, nee 10 (December 199353 pp &6

Manional Flood Inssrence Program. Floosd Tepiramse Masienl Lanbam,
Marylamd: Maricaal Flood Inseraesce Progeam, 1084,

Rnston Glode (9 Jaly 1993), p. 1.

MOVASMTGRH TV Bosten. Flood! Prograny Mo 227 Larkin MolPhee,
Prodacer, Pauly Apscll, Exccutive Prodocer. Available imom
MOVAPTFCEME-TY, 125 YWesrern Aveniue, Bosnan, MA 0213,

Pogvinski, K. 1% Mydrology of Wirconsiny Wetlonds, Medswon,
“Wisconsin: LS. Geodogical Sarvey, 1982,

Muhfer, Edward B. "Geologic Hazards and Edwearinmal Ouereach,”™
Greodimes, vol. 3%, no. 1 (Janeary 1994}, pp. 16-19.

“Marore's Muacle

*n Shaky Ground™ [camswophs cows, & sarvey of imsurance],
Thee Ecorgeniet, vol, 333, no, THR2 {3 Decermvber 19941, pp. 13-6.

Owesby, Petcr, “Beachfroes Bailow: Thussands of Shore Homes Sund in
Harm’ Wy bar Are Shelrered by an Umbrella of Federal Sabsidies,™
Commran Couse Magesiee, vol. 12, so. 3 [Apnil-May:]ene 19930

Peirce, Meal B, znd Jerry Hagserom. *One Cammuniny's Answer o
Flood H-:];:E.-I,' The Mattounn! fomrnal, vol. 10, no 41 (14 Ocrober 1978),
P 1648 If.

Fhilippd, MNancy. “Fuopging the Gaps in Flood Conorol Policy.” Fssues i
Science ivd Teckaolagy, val. 11, no. 2, {Wimter 19945, pp. 71-74.

Flair, Bnberdoed H. Cilies on fhe Beack: Mamagement lismes of

ﬂnvhwd Cogerar! Barmiers. Chicagn, [llinees: Departmens of CGeengraphy,
University of Chicagoe, 1987. Available rom Depamnsem of Geography,
Uinivorsity of Chicagn, 58218 5 Univerary Sve.. Chicago, 11 A0R37- 1583,

Maic, Huthseelond H., Bobern L. Borshers, and Beare Callshan. *County
Fudes i Mecropaliaan Flood Less Micigacien,” Working Paper Mo, 2.
Amberst, MA: University of Massachusetrs Land and Wacer Policy
Cemper, 1987,

Foplikin, oy “Tho Environmentl Disasoors Flave o Gond Side?” EPA
Josirmal, wal. 12 [March 1986], pp. 18-21L

Friog, Charles Henry, and |- H. Hess. Floods In Mimnesota Magnitude
ard Frequency, Mimnesota Depanment of Consorvation, 1961,

31



32

Pyrez, Srephen [, Fiee dn America: A Cufreral Hiseory of WildLard and
Raral Frre, Prieetion, Mew Jegieys Princeon Universie Press, 1982,

“Questions [s the Wike of the Flood.™ Chizage Tribwue (13 July 1993),
P 16,

Reevri, Richard, “Husrwansd, Basthquake3, and Fleod®: I People
Wanr o Budld Their Houses in Dangerous Phices, Why Shauld che Res
of Us Pay When Dmasier 3kl ™ Winbdagion Mosibly, vol, 26, no, 4
(April 19245, pp. 10-14.

Eaimpold, Roberr. *Buildmg on Send: Pain Repays Beckless Calsfomia,™
MNere York Timees (18 Ocaber 19%1), p. AL

B. T., Saglen, W, Seakhiv, £, Messuram, L., and Meyers, &
Wetlamd Vinlues: aand Methods for Wenlands Eparlwanion.
{Alewandriy, YViegisia: Instizuee for Waer Ressarces, US. Army Coeps of
Engineers, 19790, Available frone rhe Inscinure for Waser Bewooroes, 15
Army Corps of Engieeers, 7701 Telegraph Rosd, Abeardria, VA 21315,

Rohhing, Richard W, Ghcker, Joszph L., Bloem, Douplas 3., R,

Beace M. Effetive Wintershed Mamapement for Snrfice Water Suppiies.
Trenwer: American Warer Warks Ascocianon Foumdacion, 1991,

Scienrifc ﬁ.-a.-paurm-nr and Serarcgy Team. Sofewcr for Flendplair

inte dfe 275 Coemtiry. Washingron, DCe ULS, Government
Pringimg Orfifice, Jume 1984, Available From che LS. Goological Survey,
120 Sumrise Valley Drive, Besson, VA 22082

Ehabman, Leonard. =An Histoncul Perspecrive and Propossd Munional
Kesponse ro e 15993 Flood,” backgronnd paper peepared for Lincoln
Insiinuee of Laml Policy “Commaunity Land Policy and River Flooding”
Conferenae, 1594,

Samom, Ted. #Land of Pramises™ (modern California EXPECTs Pesiue afier
namaral disassers, oolumm), MNere Yo Tiees (18 hanch 1985, p. V145

Smich, Kewhe “Riverine Flood Hazard,™ Geograpdy, vol. 78, no. 339
{Apnl 1993), pp. 182.86.

Sparks, Richard. Afakimp Predicrons That Change the Fanure: Forecasts
and Alternative Visions for the (limgis Miver. Havana, Minais: Winais
Marural Flisrary Sarvey, 1995,

Soalherg, Chrissian E. ~Dlimwer Parrod: Mew Laws and a Change in
PMilicy ax FEMA Are Punting Hazard Mitgaison oo a Beoer Fooing,®
Planming, vol. &1, no. 2 (Febmaary V9951, pp. 18

Scaving, Robere, and Jafle, Adam. “Unintended Inapaces of Public
Investments on Private Decistons: The Depletson of Forest Wetlamds. "
Ampricas Fromoorie Revews, vol. B, na, 3 (1990}, P 337-51,

Seevend, William . **95 Hurricans Season Seen o Owe of Frervest in
the Las 20 Years; Buildiog Space Mear Coasrs Cfors hosc Targors for
Dramage™ (3ienoe Times Fages), New Yok Teoes [27 June 1835}, p. B7.

. “The High Risks of Denying Rivers Ther Floodplains.” Mea
Yok Timmes l!l'.'l_jul:r 13%3), p. CL

Spromg, Ann Loviss, Daniel B Mandelker, and Eric Damian Eelly.
“I'roperry Righres amd Takings.™ Jowrsal of bhe Amerdoom Floaniug
Arrocimron, val. 61, me. 1 {Wimer 1998}, pp. 517,

Subbarin, Mark. *A Precedene-Seting BManars] River Mamegemenic
Plan.™ Urfan Lawd, vol. 54 no. & (June 19935, pp. 62-63,

Ubdembeock, Tom, *The Bis Floud Busour Program That Worked "
5. Lowis Post-Duspaich (28 May 15953, p. 16

US Army Corps of Engincers. Draft Envirammental Ipact Stadement,
Master Warer Comtrod Maaial Revvewe and Update. Washingron DC:
U5, Gewernment Princing Odffice, 1984,

. Missaueri River Master Warer Comtrod Mamwal: Reviae and
[ipadate, Divafs Exvrormental Inpact Stetearent. Omaha: Missoori
Hiver Davisica, 1594,

. "The Grear Flond of 19893: PearFlood Repore, Tipper Mesissippi
Hiver and Lower Missouri River Basing.™ Sepiember 1594,

U5 Congress. House Coenmioee on Banking, Fimsnce snid Urban

Affairs. MNariomal Flood Msrerance Reform At of 1594, Washingoon,
D TS, Governmemt Pri.n-ﬁgﬂi'l'i:u. 1954,

L5 Deparoment of Commerce, Macipmel Oceanic and Amrmnspheric
Adlmimiseranon. Nafwral Disrter Sireey Roport: The Gread Fload of
1993, Wshingron, DC: ULS, Deparemenr of Commerce, Febmarny 1984,

U5 Deparvment of lareeios, Topacts of Federal Prograss an Warladds,
val. 2, A Reporr i Cougress by sbe Seeretary of the {mnenos.
Washimgron, DC: ULS. Government Printing Cifice, 1994,

U5 Deparvment af leverior, Fish and Wildlite Service. * | Wralr Biologscal
Opinian on the Missourd Biver Master Marual Beview and Snedy and
Operaticns ol 1he Missouri River Main Stem Swvsten.” Beemaeck, Monh
Dakoma: LS. Gavernment Printing Office, 1984,

U5 Deparrmens of the Inoersor, Manonal Fark Service. A Caseboak in
Mawaging Rivers for Multiple Uses. Ocrober 1591,

U5 Geological Swreey. Peak Discharges and Gape Heights for the
Missizippi River of 5. Lowily Gagimg Sanion. 1995,

Upper Mississippi River Basin Astociaion. Pasitioa of the Upper
Mississipphi River Basie Association on Flood Resfonse arnd Recoiery
after the 1993 Flocd, S Paul, Minnssoes: UMREA, Seprember 1993,
Available from Ulpper MMessissippi River Basin Associanion, 415 Hamm
Baildingg, 408 51 Peter Sareer, 50, Paul Mismesota, 55102,

. Eecompuerndations o e nteragensy Floodplain Maraspereerns
Kerdewr Commuirfes. St Paual, Minnesom: UMBBA, March 1394,

- Veructure, Purpose, Activities and Programes, 52, Peul, Minnesors:
UMREA.

Valencia Company. Vieleracic Master Plan. Valencia, California. April
1988, updared March 1995, As vired in, Subbotm, Mark. A Precedent-
Seoning Matural River Managemene Plan.™ Urdan Lawd, vol. 39 no. &
{June 1955}, pp. 61.63.

Wahl, K. L, K.C. Vinang, and G. . Wiche. Precipitaniar iw the Usper
Missizsipi River Basing, Jamuary | throagle ey 21, 1993, US,
Ceenlngical Survey circalar 1124-15 Washingzon, 'I'}E'_ 115, Governnsens
Primiing Oflice, 1993,

Wallace, Bruce. “Drelisge: Crincs Say Massive Flooding Was Manmade "
Macleam's, 13 (Febraary 1995, ppe 33 ff.

er-:hrrﬂu. Bernard A "He Mascered Ol Man Rivern™ Americen
Hertape, vol_ 44, no. § [December 19%3), p. 22,

The Wiecland Ininacive: Danald ey and Nancy Philippy, Befoveniing o
Flaod f..-l.m.l'rr.lf.'ilrurq} 1594; Mancy Philippi, Flooding and Flooa
Caamtrod v che Midroess, 1995 Tiwer Case Stwdies 1995 and Nancy
Philippi, Revisitimg Flood Conenol: An Evamimntioon of Federal Flood
Cotrod Poficy im Light of the 1993 Flood Event an the Upper
Missizsipai River 1994, All available from The Wedand Inicisrive, £3
Wesr Jachson Boulevard, Saire 1015, Chicago, 1L S04,

Whine, Gilben E Changes fn Usban Ovewpance of Flood Flains in ibe
Uimited States. Chicxgo: Universicy of Chicage, 1958,

A Pergpecrive on Beducing Losses Brom Manaral Mazards™
{part 1 of 3 va the Intermationa] Decade for Mavaral Disaseer
Reduction), Bulletin af the Avserican Meteorodogical Sockety, vol. 75,
no. T (July 158), pp. 123741

Wolfram, Ciary. “The Mamural Deaster Procecion Act: a Disaszer
Waiting vo Happen,” Freeman, vol. 44 (August 1594), pp. 417-200

World Wikdlife Fund, The 1993 Missisippd River Floods: lmplicasions
for Widlife, Wetlands, aud People. Washingron, 1.C.: Workd Wildlife
Fumd, Oxrober 1534

Zimmenman, Eee. * After che Dieboge.” Scivmces, vol. 34, mo. 4
{July-Augusy 19%4), pp. 15823,



ABOUT THE LINCOLN INSTITUTE

The Lincoln Institute of Land Policy is a nonprofit and
tax-exempt educational institution established in 1974,
Its mission as a school is to study and teach land policy,
including land economics and land taxation. The Institute
is supported by the Lincoln Foundation, established in

Ordering Informarion

Contact the Lincoln Institute of Land Policy to request
current information on the list price, discount price for
bookstores and multiple-copy orders, and shipping and

1947 by John C. Lincoln, a Cleveland industrialist who
drew inspiration from the ideas of Henry George, the
nineteenth-century American political economist and

handling costs.

social philosopher. Mail Publications Orders

Integrating the theory and practice of land policy and Lincoln Institute of Land Policy

understanding the multidisciplinary forces that influence 113 Bratile Strest

it are the major goals of the Lincoln Institute. Through :

its research, courses, conferences and publications, the Cambridge, MA 02138-3400

Lincoln Institute seeks to advance and disseminarte

knowledge of critical issues in land and tax policy. The

Institute does not take a particular point of view, but Fax Publications Orders

rather brings together experts, policymakers and citizens ; . .

with a variety of backgrounds and experience to study, Lincoln Institute of Land Policy

reflect, exchange insights and work toward consensus in 1-617-661-7235

creating more complete and systematic land and tax

policies. The Institute's objective is to have an impact—

to make a difference today and to help policymakers Phane 1-617-661-3016 or

plan for tomorrow. .
1-800-LAND-USE (526-3873)
between 9 am and 5 pm
U.S. Eastern Standard Time

E-mail lincolnpubs@lincolninst.edu

Editor: Alice Ingerson

Editorial and Production Manager: Ann LeRover
Edirorial and Research Assistant: Trang D). Tu
Design and Production: Mosaic Design, Inc.

Printing: Kirkwood Printing

Product code: PFO03



' Lincoln Institute of Land Policy @
Printed on Recycled P
113 Brartle Street, Cambridge, Massachusetrs 02138-3400 Cparea it e b e



