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Donovan Kelly (703) 648-4460 
U.S. Geological Survey 

For release: UPON RECEIPT (Mailed Dec. 6, 1993) 

(Noce CO Edicors: During the Mississippi Rlvor floods, hundreds 
ef water quantity and quality ni«asur«m«nt« were made by U.S. Geological 
Survey engineers, scientists and technicians in the nlne<state flood 
region. Some of Chese results w i l l be described Monday, Dec. 6, at S;30 
a.m., in a symposiun and a poster session at 1:30 p.in., both in the San 
Francisco Civic Auditorivun at the upcoming meeting of the American 
Geophysical Union in San Francisco, Calif., Dec. 6-10, 1993. The 
folloving fact sheet summarizes the investigations.) 

MISSISSIPPI RIVER FLOOD OF 1993: 

VATER FACTS 

* As the nation's principal vater-information agency, the USGS vorka 
with more than 1,000 cooperators to conduct s c i e n t i f i c studies, and 
collects surface- and ground-water data at more than 45,000 sites across 
the nation, including 796 surface-water stations in the nine states that 
were affected by the flood. 

* New all-time-high streamflow records were set at 42 USGS stream-
gaging stations on 33 streams In 7 states. However, water levels would 
have been higher in many locations i f not for the large volume of runoff 
retained in flood-control reservoirs. For example, .analyses of flood 
flow in the Kansas River and the lower Missouri River indicate that 
reservoirs In chose basins significantly reduced flooding. In fact, the 
peak flood discharges associated with a similar flood that occurred in 
1951, before aany of the reservoirs were built, were higher than the 
peak flows measured on these streams during the 1993 flood. 

* Some of the new flow records on other streans are twice, or more 
than twice, the previous record. For example, the new record on the 
Raccoon River at Van Meter, Iowa, is 45.3 b i l l i o n gallons per day (bgd), 
and breaks the previous record of 26.6 bgd, set in 1947. And the Des 
Moines River below the Raccoon River at Des Moines set a new flow record 
of 45.3 bgd, breaking tho previous record of 37.7 bgd set in 1984. 

* New all-time-hi,;h streamflov records were measured en streams in 
Minnesota, Iowa, Souch Dakota, Nebraska. Kansas, Missouri and Visconsin, 
with many sites experiencing flows that exceeded the 100-year recurrence 
interval. (A flow with a 100-year recurrence Interval i s one that would 
only be exceeded on the long-term average of one year out of every 100. 
I f a location has a LOO-year flood i t does not mean that i t i s safe from 
another flood for 99 years.) 

iMOatw 
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* 31x new •treamflow recorda were cat on the main stem of th» Mi«*<.<J!lpp1 River 
and seven w*r« »*t; n-n the Missouri River. How of the Mississippi at St. Louis was 
above flood stage for more Uwtu 10 veeks, exceeding all'previous reoorde set at the 
USGS acreaa gaging ctation during tfc* last 59 y«<ar.« of streamflow monitoring. 

* At Miller ClLy, 111., USGS hydrologlatj eollected flow, depth, and relatod 
hydrologleal data at th» siro nf A tuned agricultural levee. Ibe levee failure 
resulted in the cutting of a side ctiannel UiaL bypassed 20 mile* of a meander bend 
lu the Mississippi River. 

* HydrologlSts at the USOS found surprisingly high conccntroclone of agricultural 
chemicals in the Miocieetppl River and leim* of ir.t mAjor tributaries, durine and in 
rhft aftermath of the tioodlng. Despite the much larger vwluiueji uf flood water. 
cancentiaulwHB of lierbicldca ac aampling sicca on the Hiasisslppi, Illinois. 
Mieoouri, and Ohio E.iv»rs wpr* . t<r near, the maximum levels detected In a 
previous study of the river during lower flow* in 1991 and 1992. 

* Loads, or voliimfts. of chemlcalj: carried by the Mississippi River and awn* uf 
ICS major tributaries were alsg lii^li, with daily loads of some chemicalc up by 
almost 50 percent over provioua m9a«:uren«nc«. On sRvnrAl days when the flooding was 
at its pflak, uses estimated that: Che flississlppl River at Thebes, 111., was 
carrying more than 12.000 ̂ uuuds of atraEine per day. 

* Nitrate concentrations were slnllar co levels measured In prtvlous yeara. 
Concentrations were less than 4 par':a par million (ppo), well balow tho nitratw 
drinking water standard of 10 ppm. 

* Channel eroaLon at bridge croc»:inge is th* leading caiisft of bridge failures in 
the United StatP*. AA A result of i:he flood, many bridges In the midwBj»Lei:u states 
are threatened. In cooperation with acate tranaporcaclon dcpartmente In Iowa, 
Illinois and Missouri. USCS hydrologleta and englnA^rn ni«a.«iured channel erosion at 
several briHgAs on the Mississippi Jliver during and after the flood. 

* Bridge scour ia measured to d̂ ir̂ rrainA the impact of channel erosion on bridge 
sflfp.ty and Co predict the Impact of future scouring, Uiidorwater channel changes, 
flow velocluiea, acUlBent characceriaties and bridge geometry are m4«9"T«d r.n 
develop models of channel r'spnnne.q to scouring at bridges. 

* Flooding at the Highway SI bridge over tho Mississippi J>r. Chester. 111., 
deepened the channel, nr caused i t co be scoured out more than ZS.feeU, uL Llia peak 
ot the flood. 

* Tho 1ISG.<; worked with the National weather Service to compile vieciplcation daca 
from 10 IWS weather sLadous in the flood-affccccd statoe. The data indieat* thar a 
wctt spring followed by record-brcflVi.Tig rafns In June and July produced more than a 
year's worth of precipitation in seven months. 

* The USCS iff pr«pjir<ng a series of reports that document slgnlflcaiiL 
characteristics of the 1993 flood* in the upper Mississippi River baeln. The series 
includes flood dischargee, preeipieitlon, fransport of agricultural chemicals, scour 
at fialected bridges, suspended-sediment loads and concenLiJiiiIuiiA at many alces, and 
effects ul x.e«tei'vulrs gn flood magnitude. 

* * * USGS * * * 

** TOTAL PAGE.003 ** 
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Pacing the specter of losing cropland to spring floods, 
some bottomland farmers in theMidwest are complaining 
that the corps has dragged its feet in repairing leveet 
eligible lor aid — not to mention the more than 800 rural 
levees in the Midwest that are ineligible for help from the 

. corps. 
In a survey released last week, the agricultural division 

of Monsanto Co. said that 45 percent of the bottomland 
fanners quesuoned In Missoun, western Illinois and east-
em Kansas said th^ biggest need was for more help to 
repair levees. Mmg of their farms are protected by 
levees that are UCUjgble for aid from the corps but can 
get limited help.Qî ĵ ederal farm programs. 

Corps offlcî lpIj!gy;that the soggy fall — and a second 
round of floq^n^lnjepme areas — delayed the start of 
levee work, aadid-tiK paperwork requiremenU needed 
befoi:(5jC!ttlngc6?ltitj({ta. 

SaO^rs said tUjftjsponsors of 543 damaged levees ia 
the Nmweat appUed̂ to the corps for etnergencĵ -repalr 
he1p.«t those, the corps rejected 270 levees as inciligtble 
for aid. He said that most pf those levees were rural 
and did not meet corps standards, dr file the proper forms. 

Of the 273 levees eligible for cptps aid. Saunders said 
the corps has: 
. ° • Completed repair work on 19 levees, inchiding five'. 
in the corps' St. Louis .district and sevipn in the Kansas 
City district. 

• Let contracts for fndng 67 other levees, including 17 
in the St. Louis district and 10 in the Kansas City district, 

• Approved 39 more Icvee-repiair jobs. corps has 
not yet hired a contractor to begih't)ienii. • ; '^^ i 

• Not yet approved repairs 6TI :eljijible Ĵ TOeî .̂" 
. .While Sen. Christopher S. 

groupt have accused the corps ot moving too slowly to 
repair levees, some environmental groups say tbe coipe 
has been moving too fast. Complicating matters, the 
White House has advised the corps to consider altenia> 
tives to levee repair in cases where, altematives are 
feasible and have local support. 

R. Roger Pryor, director bf the Missouri Coalition for 
the Environment, says the corps "should not be rushing 
to repair all of these levees. T^c process should be very 
careful." 
. In the St Louis district. Zerega said the corps has 
finished the $1.3 million job of patching the Hanisonville, 
ID., levee — near Valmeyer — as well as In tbe Nutwood 
and Hartwell levees along the Illinois River. The oorps 
also repaired two small levees along the Mississippi River 
south of Ciarksville, Mo. 

' Meanwhile, contractors are continuing work on repair­
ing II breaches'in the Columbia, DI., levee that was 
topped when the Mississippi River crested at St. Louis on 
Aug. 1. Zerega said preliminary repairs on the Columbia 
levee alone will cost about $8.8 nvllion. In all, Zerega 
said, the corps' St. Louis district estimates that it will 
spend about $41 million nn ioitial levee work and $30 
million more on permanent levee repairs related to the 
flood. 

Tbe corps' Kansas City district, which is responsible 
for eligible levees along the Missouri River from the 
Nebraska border to St. Louis, has completed seven per­
manent and two initial levee repairs. Contractors are also 

. working on ten other jevees, including the Monarch levee 
inChesterfield. 

'But spokesman Henry "Munoz said the Kansas City 
district has not yet started work on 100 eligible leveea. 
And 355 rural levees along the Missouri are not eligible 
. (or corps-repair aid.' 
'. '*We plan tq.-Work'thtiough the winter to get as many 
repslrs doftias yyie. An̂ " said Munot. 'If we're lucky, the 
water-lwitfbe fow)in':^^iying.'' - •; 
:Jr^'if.'k'r;.i.;nJil^'-;ii^.v:.<wM-i*..jr;.<.- —-.i, 

/3 
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MISSISSIPPI F L O O D 
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Massive flooding in the up­
per MiiSiasippi River and 
lower Missouri RJv̂ r ba­

sins last summer caused wide­
spread human distress and pro­
voked sober public questioning of 
the wisdom of the poUcIes and 
programs tliac had contributed to 
[hat disaster. The slowly rising 
muddy water floated a cluster of 
tough issues into the national 
arena. 

As the waters recede and recov­
ery efforts pass their pealc, it is ap­
propriate to ask how t̂ K United 
States came to mount it? long, gi­
ant struggle to master the flows of 
the Mississippi. What were the di­
mensions of the 1993 floods in 
terms of rainfall, streamflow, and 
control works—both surviving and 
damaged? Why did so many levees 
fail'? What were the consequences 
for people, buildings, and tb* natu­
ral landscape? How effective has 
the prevailing patchwork of fed­
era), siate, and local efforts been 
in dealing with flood losses? Did 
the Mississippi overflow waters 
carry significant messages for citi­
zens and administrators w'ho have 

To appear in ENVIRONMENT, Dec«mber 1933 

sought and still seek lasting har­
mony with extreme forces in na­
ture? Can these messages motivate 
fundamenial changes in policies 
on disaster response, recovery, 
and mdtigatlon and on long-term 
management of the natiom'a wa­
ters and 3s;$ociared lands? 

Ccnlml Issues 

Frequently in U.S. history, one 
dramatic event that stirs public 
concern and shakes up legislators 
aod administrators has led to basic 
changes in the cour."!* of action On 
nsturai resources. The record of 
flood policy illustrates thig reac­
tion handsomely. The immediate 
window of oppoi-tunity for change 
Is likely to last a few months or as 
much as a year or two. Then, the 
opening may be expected to con­
tract. , . . ^ 

It seems possible that, within 
the current window of opportuni­
ty, the nation could resolve three 
major issues. First and mOSt press­
ing, decisions must be made about 
whether to rebuild, strengthen, 
raise, lower, or abandon the levees 

along the upper Mississippi and 
lower Missouri rivers. How those 
decisions are to be made Is now 
the Subject of searching and test­
ing by concerned citizens and pub­
lic offidais. WiU that review and 
further study result in leaving the 
rivers very much as they were last 
June, or will the debate trigger 
radical revisions'? 

Second, it remains to be seen 
what effect these early decisions, 

1 in focusing on the emergency, will 
' have on the long-term quality of 
; natural landscapes and human. 
' comnaunities in the region. They 
• could optimize the distinctive 
floodplain values without degrad-

MARY FRAN MYERS (s project minager oT 
the Natural Hazards Research tnd Appij^a-

Inrormu'.ien <^pnitr al ih« UnivEj^Hy of 
Colorado In Qouidtt. F>om 19S0 co 1?9B. she 
worked as a [loodplAin mnnti^er Tor the itals 
water r«MUree ag«nc!e$ of North Oakctii and 
Iinroii. CILBEKT F. WHITE is OuMavson 
Disiingyljhed Pwfessor ^meriius of Gcogr^. 
phy al lhe University a! Colorado in Boulder. 
Ht ta'** chnir cf lhe Ta*k Force on federal 
Flood Contrcl Policy ffom \96S to 1966 aad pf 
the NvioiV^ Revi4^<r Comn\|[iee e$iaM!iked in 
1939 LO r;^iew Floodplain i\fefiagel»tnl In iJig 
Unitet! Siata: An Assuimeni RepofK 
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ing basic resources, or they coult? e.t-
acerbate problems in the long run. Of 
course, both the problems and the so­
lutions are likely to differ greatly 
from place to place wlihln the basin. 
Can the knowledge and skills of the 
region bs mobilized to achieve opti­
mal solutions? 

Third, It is apparent Uiat the ac­
tions taken to cope with the Hoods 
may stimulate measures that could 
have large signlflcaflLtt for water 
fnansgement ia the entire nation. 
Some of these po-ssible measures are 
imgrovinii methods for comparative 
evaluaiion of levees with other ad-
justmenls to floods; reshaping policy 
fcr dealing with substantially dam­
aged structures after flooding; revis­
ing the strategy for protecting vulner­
able public facilities, such as water 
treatment plants; changing the policy 
for extension of federal assistance lo 
propeny owners who have not elected 
to purchase flood Insurance; increas­
ing the degree to which rhs availsbilj-
ly of federal crop or flood insurance 
is tied to mitlsation of flood, erosion, 
or drought vulnerability; and expand­
ing the federal government's capacity 
to assist local cqmmunities in drawing 
up and c înying out plans to address 
jointly residential, commercial, recre­
ational, agriculiura!, and wildlife 
aims in adjusting to The flood hazard. 
Certain of these measures, such as 
irtjprovemenis in flood insurance 
practice, might have been undertaken 
in any case, but most are currently re­
ceiving attention because of the sam-
mer's floods. 

How We Arrived Here 

The federal government's involve­
ment In coping with flggd hazards 
has grown in sporadi't jwrnpi evei-
since 1825, svhen ft unit of the Army 
Corps of Engineers was authorized 10 
mako waterway improvements (see 
the box on this page). Although navi­
gation i(iiLially was thft principal airt, 
lhe channel works had incidental ben­
efits for flood management. Floods 
were then considered by all concerned 
to be the province of local and state 

levee disiricts. By the major flood of 
1550, however, it was i-ecognized in 
the lower Mississippi basin that some 
broader kind of program was needed 
to cope with recurrent flood losses, 
even (hough ihc primary cost was tc 
be nonfederal' 

After discussions of various pos.-ii-
ble approaches, a report by two Army 
engineers, Andrew A. Humphreys 
and Henry L. Abbott, was received in 
1861 as a basis for guiding invest­
ment, chiefly by local agencies, in 
further protection works.* The ap-

SIGNIFICANT EVENTS IN THE DEYEI.OPMENT 
OF U.S. FLOOD CONTROL POUCY 

1S25 Board gf Engineers for Iruernal Improvemenw is .3'jthori2ed to 
undertnlce waterway Jiriprovemenrs; levee* are incidental. 
Early setiltrs already active in building Iocs! levies. 

laiO Because of destructive flocding in the Missb t̂ppi basin. Congress 
aulhoriics surveys of the Mississippi Delta's tlood problems, 

1853 C. S. Ellet. Jr.. an en&ine«r, propojc* compcchetisive flood control 
for i^ie Miwissippi, including levees balow Cairo, IlUnol^. s.t.6 
rescrveifs ir the Ohio River basin. 

1861 Twg army tfls'̂ n^ers, Albart A. Humphreys and Henry t,, Abbo;i, 
propose rcli&rtce on levees only, isn<i th«ir proposal is adopted. 

8̂62 
1365 — Flooding in the Misiissippi Rî er basjn 
1869 
1874. 
j879 
1913 

The Missisilppi River Commission i j ereated. 
The Ohio Valley floods. 
Ths Board of Officers on River Fltsodins Is crsated, 
Federal Flood Control Act of 1917 is passed and estsblishes a policy 
of federal funding In restricted eircas. 
The great flpod of 1?27 overwhelms lhe lower NL'ssisslppi basin. 
Comprehensive "508" basin surveys are auihorizcU by ihe Rivers and 
Harboirs Act. 
The Flood Control Act of 1928 l9 passed, endinfi the "levees only" 
policv-

1935-36 heavy flooding in New England. 
Th« O!ilo VaUey floods. 
The Flood Conirol Act of 1936 e»lftblishes a nationfti strucmral 
program with local cost sharing, including soil conservation and 
watershed protection. 
The Ohio Valley floods. 
The Flood Control Act of 1938 reduces locai eost sharing for 
reservoirs-
The Missouri Valley floods. 
Tht Senate 5i\va Committee on Water Resources recommends 
expanding the scope of water planning and connrm* rBcreational 
bunefits ts avpropriate For rcderal fundins. 
The Bureau of the Budget Task. Force on Federal Flood Control 
Policy recommends a UnifleH Nv̂ tionsJ Program for Miinosing Flood 
LosJ*S. ineludlftg flood in.surance, to reduce flood losses. 
The National Flood ln.?urance Act establishes the Federal Insurance 
Administ ration. 
The Federal Emergencj Management Agency is established. 
The Stafford Aci gî ides flood recovery ond mitigation practicca in 
damaged areo?, 
The Federal lntera|e:icy Floodplam MEnagemcni Task Fon;c publishes 
Floodptaln Management In (he United Stales: An A.̂ essme.it Repofi-
The Mississippi-Missouri Valley floods. 

19Z7 

1928 

1936 

1937 

\m 
1951 
)96J 

196S 

1968 

1979 

tvss 

1932 

1993 
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proBch was limited to levees only. 
Fanners and town dwellers who had 
invaded ths alluvia] lands of the Mis­
sissippi called for control by levels. 
They also wanted assurance that the 
3Te3t barrier* of caith being erected 
along the stream courses would noL 
cause undue damage to areas acres? 
tha channel or downstream or to ihe 
essential maintenance of a ncvigable 
channel. 

As ti\c levee system was extended 
r̂ nd strenEthened and a£ the chaanel 
was improved, the ftver Row was 
greatly confined- Flood stages (the 
heights of water in the channels) for 
given discharges (volumes of water) 
were increased. Meander belts were 
curbed as a levee system was coniplct-
sd from Cairo, Illinois, to the delta. 
When the great floods of 1?27 poured 
into the vajky below Cairo, they ex­
ceeded the designed chwuiel capacity, 
levees ruptursd, and the river breached 
its confined course. U spread over 
about 20,000 square miles, displaced 
more than 700,000 people, damaged 
at least 135,000 buildinfls, and took at 
least 200 lives.' As the waters receded, 
it was dear that the siraiegy of "lev-
;e5 only*' was no longer suffit^ienl. 
Attention extended to other, supple­
mental structural measures, stjch as 
reservoirs, fuse-plug levees, flood-
ways, and channel improveinents. 
Upstreaj-n forest land improvemem 
was discussed but did not figure in 
plans adopted by Congress tn the 
Flood Control Act ot' 1928. 

Support for the olher types of 
structures wâ  fully incorporated into 
lhe policies set in 1936 and 1938 
through which the federal govern­
ment took on a lar^r burden of the 
cost and full responsibility for reser­
voir projects. Parallel support was 
authorized for soil conservation and 
watershed protection. This policy did 
not again change significantly until 
after a 1966 report from a Bureau of 
the Budget Task Force on Federal 
Flood Control Policy r5conxm*nded 
an expanded approach to floodplain 
rnanagcrnent, comprising a variety of 
rueasUres, including flood insurance.'' 
As a result, the Federal In-iurance Ad-

To apfaarirt ENViPONMENT, DaesmBflr1983 

ministration and Us Nntional flood 
Insurance Progfam were instituted in 
1968, providing a basis for communi­
ties to examine how a wider range of 
activities, incJuding lartd-u.?e plan­
ning, flood-proofing of buildings, 
and integrition of warning systems, 
might be encouraged. Progres."; along 
these lines was slow, however. 

In 1991 and 1992, the Federal In­
teragency Floodplain Management 
Task. Force reviewed the status of 
noodplain management throughout 
the country and published wi assess­
ment report that provided a compre­
hensive view of where the nation 
stood as of i W . - That report did not 
lead to any jnr.mediate chanees in pol­
icy or practice. The Reagan adrninis-
tration had abolished the Water Re­
sources Council as a coordinating 
agency; there was little subsequent in­
terest on the pajTt of the Executive Of­
fice of the President in the assessment 
report. Congressional attention at the 
time was focused on correcting delV 
ciencles in the emergency response 
program that were revealed by Hurri­
cane Andrew and on the failure of the 
Rood insurance program to deal ade­
quately with .™tigation. Then, the 
flood of 1993 gave new impetus fcr 
criticism and change. 

ThB Flood of '93 

The flooding in the upper Missis­
sippi and lower Missouri basins from 
mid June through early August 1993 
was caused by intense rainstorms in 
late June and July that came on the 
hceLs of six months of heavy and per­
sistent rainfall Precipitation between 
January and July in the affected area 
was J.5 to 2 cimea the normal for that 
period.* In June, a stalled weather 
pattern caused by a strong low pres­
sure system in th« western U.S. and, a 
large high pressure system in the 
southeast resulted in large amounts of 
rain in the upper Midwest (see Tigure 
i on page 25).' By late June, flood 
storage reservoirs wers at or near ca­
pacity and soils throughout the area 
were saturated. 

Flood peak discharges exceeding 

the estimcted 10-year recurrence in-
terval were recorded at 154 gaging 
Stations in the upper Mississippi River 
basin, and the maximum kr>ovvn peak 
discharse was eTiceeded at 56 gaging 
stations,' Peak discimrges occurred as 
late as the first week in August and 
flooding In some areas continued into 
October. 

Pealt flood 5iafi68 were higher than 
the previou-sly recorded maximum 
stages at 73 of these 154 sites (see Fig­
ure 2 on page 26).' The fact that pre­
vious maximum peak discharges were 
not exceeded »l 22 of these 73 sites is 
often attribvtablc to changes in land' 
st:ape, such as those imposed by the 
constivction of IsNxes and control 
structures, ihftt allow a smallet volume 
of water to produce a higher Hood 
stage. This effect is illustrated by his­
torical discharge and stage data at se 
lected points (see Hgure 3 on page 28), 
Because of the short data record and 
changing observation methods, how­
ever, it is dlfi"icult to assign precise re 
currence intervals and elevations to 
past flows." 

The flooding caused significant dam­
age in nine states; Illinois, lowa, Kan­
sas. Minnesota, Missouri, North atid 
South Dakota, Nebraska, and Wiscon­
sin, ivlore than 1,000 levees stretching 
nearly 6,000 miles in length were 
breached or overtopped (sec Table 1 oo • 
page Z9)- Mamy others wete signifi­
cantly damafiBd. Taking into account 
the excessive soil moisture as well as 
surface overflow, a total of 481 coun­
ties Cmcludirtfi all 99 in Iowa) wure in­
cluded in a PresidentiaJ Disaster 
Declaration." 

The number of people affected by 
this event is not certain. The Ameri­
can Red Cross has estimated thai 
56,295 family dwellings were'affected 
in some way. Alone, il spent more 
than, S30 million iu flood relief ef­
forts, sheltered =14,502 people in 145 
shelters in the region, and served 
more than 2.5 mjllion meals." 

Property damages from the flood 
have been estimated at Sll billion.'̂  
Disaster relief fnim the Federal Emsi-
gcncy Management Agency (FEMA) 
\viD cover about $650 million, including 
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5250 million for individual a,?sistarice 
and J400 million for public assist­
ance,''* By I ' ! September, the Small 
Business Administration (SBA) had 
reeejved more than 16,200 applica­
tions for low-Interest disaster-a."!sist-
ance loans from individuals and busi­
ness owners and had approved 5277 
million worth. SBA continues to 
process ths applications and will ac­
cept applications to provide working 
capital to make up for economic 
hardship caused by the flood for up 
to nine months after the peak of the 
diŝ ister in July." 

The Federal Insurance Administra­
tion estimates that there are S8,4O0 
polidcs in force in the nine states, but 
it is difficult to B.?certain how many 
of these are on structures damaged by 
the flood. As of 30 September, the 
adminlstrqtion had received more 
than 10,500 claims and had processed 
nbout on.*-:hird of them for more 
than 572.4 million.'* 

The Federal Crop Insurance Cor­
poration estimates that, ox 122.9 mil­
lion insurable acres in the affected 

sUiics fstsitcwide, not jusi tlic Hooded 
nrcEis), 69 7 million acres, or 56.7 per­
cent, were insured. AS of September, 
payments of claims for crop damages 
resulting from flooding and excess 
moisture in the upper Mississippi ba­
sin exceeded $51.7 million. More thsn 
S600 million ill additional claims sire 
expected.'" Some losses resulted from 
heavy rainfall rn'.her than flooding, 
and many farmers cauld not purchase 
crop insurance becau.se they were un­
able to plant a crop. 

Comprehensive data on the num­
ber of bridges, roads, water and 
wastewater treatment facilities, and 
other public, infrastructure thai were 
destroyed or damaged by the flood 
are not available. The suspension of 
the Des Moines, Iowa, water treat* 
ment plant received major media at-
tsntion, but many smaller operations 
were also seriously affected. 

The Impact on Individuals 

In locking at these aggregate num­
bers, it is impo-ftant to remember that 

TABLE 1 mmm^mmmmmmmmmmm^ammamBim 
PRELIMINARY ESTIMATES OF DAMAGE TO LEVEES IN THE 
MlSStiSSlPPI niV^R BASIN IN 1993 

Eligible Tot i l Number 

1 ' " -

Percentage 
(or federal number of levevs or levaes 

Designation •ssistanco* Of levees damaged" damaged 

Fsderally conilrucled »riel 
mabtHined Vto 15 ? 

Federally constructed and 
lOCSlly mainlBim^ti 

Sut>tolal lOf federally 
constructed 39 17 

Not federallj' constructed 
and ideally mainialnad YBS 184 61.2 

No 1.079^ 979 61.5 

Subltilai Tor not fed«r»iiy 
fiOnslnjctad 1,347 T7.< 

Total 1,376 1,082 e8.7 

*Elig;bl« lavsej n ^ t l \ne requlrBmanlg ler assisiane^ undsr Puolic Law M-99. Ineligible ^^tes eilhar do 
r<Mt thOSB rtqulremanu er did no' have an applicBllon lar ualblance aubmltled Isr Iheir rvpi'r. HoM^f ' , 
soma lhal i t t Inengible under P'jbtis Lsw Bi).9€ may bs eligible lor assi^iartc^ 'IOTI ITIB Sol' Oonsirva-
(iOD ServitfS. 
^Dif i igsd rflBans lhai IPS levBBS were tvgaqhBd or OvSrlcpped. TTiatB may ba othar levees lhal wars dam-
agtd wi(tioiil b«inQ braacKed or dvarioppefl. 
'These levvgs logelhar (Irslcn tor soma ^.606 nnilss. 
''These ls-.'99t togam^r airetcri mr some 4,000 milas. 
SOURCE: DiparLment s' lhe Army, U S, Army Cofps of Engln^ars, Civil Work*, "TaCuialicr' ol Leva**" 
(WashbgiOh, D.C, 12 Auguti 1993). 

the flood did not affect the Midwest, 
per se; rathsr, It affected thousands 
of individuals- Even though television 
news no longer brings news of the flood 
into people's homes every night, It is 
still a viiy big Story. Take, for exam­
ple, the plight of an individual family 
of tô vn.ipcople who were victims of 
this flood, How were they affected? 

An Urban family 

When the levee broke, the family's 
house was inundated up to eight feet 
deep. Initially, the family went to a 
publi:: Shelter, ailhOU£h others went 
to stay with a Itiekier neighbor whose 
house 53t on dry land. When the 
flood receded, the family returned to 
discover [heir borne a sodden, unin­
habitable mess. They had rtO potable 
water because the community's waier 
treatment plant was put OUt of .service 
by the flood. The local health inspec­
tor issued notices lhat flooded build­
ings had to be tested for molds and 
fimtus and alerted residents to be 
aware that ihe waters that had swept 
through their town earned pesticides 
and other toxic substance? in concen­
trations that approached permiisible 
coQtatnlnaai levels. 

The local building official told the 
family that their house was "snjbsian-
tially damiijetl" and that, before they 
moved back in. it would have ta be 
elevated. The family had rot pur­
chased flood insurance (none of their 
nelshbor? had ever thought the levee 
would break), so ihey looked to disas­
ter assistance to help them recover. 
They were interested in moving out of 
the area, but, for the time being, the 
only assistance was a check ftom 
tEMA for temporary housing to stay 
in a hotel for a while and an Individ­
ual and Family Grant for'$11,900. 
They were told they could uso the 
grant to flood-proof .?ome itB«\s in 
their house—for example, they could 
put the furnace and water heater on 
the second floor—but this was not 
enough money to elevate the structure 
plus clean or replace the, siding, furni­
ture, and carpeting. So, they cleaned up 
ilfi well as they could and received per­
mission to move bflck into their house 

To appear in EhiVlRONMENT, DeesmbBr '1993 
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on a temporary basis until the city de­
cides whether it will bay gut tlie pro|x;r-
Ue5 in this neighborhood. 

The city is puzzling about how to 
do this. City officials do not know if 
the levee will be repaired- The city 
does not have funds to match the fed­
eral grant lhat might be available for 
a buy-out. Even if it found the mon­
ey, however, it likely would not be 
enough to compijnsate the family ade­
quately to find a new home; propeny 
values in other ports of town are high­
er. Equally impartaju, the city innks 
nn employee with the expertise to 
carry out a program to acquire and 
relocate flood-'damaged properties. 

The full, traumatic effects of the 
right against the levee break, the 
evacuation, and the tiring search for 
recovery are impossible to calculate in 
:he short rtin. Some consequences will 
only be recognijed as solutions of some 
kind evolve over months of searching. 

It is possible that, at some point in 
the future, a review of alternative 
flood protection strategies may make 
adequate funds and expertise avaiia-
ble to the communiky to buy out this 
family's house and move them to a 
new area. That could be months or, 
more likely, years from now. By that 
lime, the family probably will be is-
tstablished In its former location and 
may have Uttle desire to uproot and 
move, i l will be tempted to argue that 
a flood like ths one in 1993 probably 
will rot happen for another 100 
years. 

Alongside the experience of towns 
that-were flooded by levee breaks 
must be placed the arguments of ofn-
cials in Davenport, Iowa. They be­
Ueve their city widely refused to build 
larfie levees, Jn contrast ia Rock .Is-
iBnd, Illinois, across the river. Daven­
port h^d adjusted its land use with a 
riverside park and waterfront gam­
bling boats and had designed build­
ings to minlitiizc potential flood loss­
es. Thus, the flood's costs to the city 
were lower than what ths city would 
have paid for levee construction and 
for restricted riverfront accts.*?. 

..•1 Uiiral Family 

Now. consider the .situation of a 
farm family that, for decades, culti­
vated 250 to 300 acres of rich alluvial 
.«oiI in bottoms along the lower Mis-
souii and now operates a consolidat-
^li farm several times that size. The 
witers overtopped a levee and flood­
ed the land for the first time since the 
embankment wj j strengthened 50 
years ago. 

The Increased high-velocity flow 
washed soil out of Some land, depos­
ited coarse material across one low 
area, and left a further layer of fertile 
silt in another stretch. The com crop 
was ruined. Drainage ditches were 
clogyed. Debris was deposited in a 
few low places and along fence and 
tree rows. The family had worked 
night and day to strengthen levees as 
the waters had rjfen in the stream 
channel and then to evacuate live­
stock, people, and especially valuable 
equipment and goods when it seemed 
likely that their defenses would fail. 
The dwelling and major bams were 
inundated to depths of 3 to 10 f«t, 
and it was 30 days before they a j ^ 
were accesiible by trucks on muddy 
roads. 

The family collected 570 per acre ia 
crop insurance for which It paid an 
annuaj premium. ofSlO per acre. The 
neighbor's claims varied according to 
the duration of and damage done by 
the flood. The initial Costs of flood 
fighting, evacuation, tempor^y shel­
ter elsewhere, restoring operations, 
repairing damaged facilities, replac­
ing lost property, and 5tpplying for in­
demnification or assistance were 
painfully apparent and difficult tc es­
timate precisely. 

Deciding what the family should do 
beyond recovery raises troublesome 
questions. Should they seek, with 
other members of the levee district, to 
have the levee rebuilt at the previous 
height and accept the risk of its fail­
ing again after another unusual pre­
cipitation event? That judgment 
would be affected by whether levees 
across the channel or up- or down­
stream are being raised, lowered, or 

abandoned. Whatever the Icvce pro­
tection, the family must decide 
whether it would be desirable to ele­
vate or otherwise flood-proof any of 
the farm structures to make them less 
vulnerable to damage in the next 
flood. Could some or all of the area 
be left unprotected from floods and 
dedicated to bunllng and fishing in 
the natural habitat, thereby increav 
ing to some unspecified degree the 
now capacity pf the channel*? 

There arc no easy, general anfwers 
CO these questions. The floodplain 
differs in soils, vegetation, flood vul­
nerability, and drainage from one 
reach to the next. It is affected by im­
provements to the navigation channel 
and by the height nnd configuration 
of the levees. Stream discharge is in­
fluenced in a number of ways by up­
stream precipitation, land use, aad 
reservoir storage. Farm management 
in the Hoodplain also varies greatly. 

Tlie Repair/Rebuild Dilemma 

Wh^n response activities to any dij» 
aster turn to long-term recovery oper­
ations, conventional wisdom stiggests 
that people should go about rebuild­
ing and reconstructing in a way that 
reduces the likelihood of significant 
damage from future similar events. In 
this case, two major dilemmas have 
arisen that serve as poignant exam­
ples of why conventional wisdom is 
not always followed: how to deal with 
the reconstruction of thousands of 
damaged buildings and what to do 
with all of the broken levees that have 
left hundreds of square miles of 
floodpiaia without structural flood 
control protection. 

In regard to damaged .buildings, 
many local codes require structures 
damas '̂i beyond 50 percent of their 
value to be rebujjlt in compliance with 
the minimum standards of the Na-
rionaj Flood Insurance Progt^, 
which state that the lowest floor must 
be at or above the level of the 
1-percent chance flood. This require­
ment often presents an overwhelming 
economic burden on victims who 
must struggle just to replace what 

To appear in ENVIRONMENT, DecefnMr 1993 
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Ihey liad prior to u lloOU. much Icf^ 
t.o ftbsurb lhe cost of elevation or re­
location. 

As for the more than 1,000 dam­
aged levees, many of ihtm were local­
ly owned and operated and are not 
eligible for federal reconstruction 03-
sistance. Many were designed arid 
built to provide protection only from 
frequent flood events. That they were 
overtopped or failed last summer 
should have surprised no one; 

The OpportunUtes 

There are opportunities, hc^^ever, 
to rebuild in a safer manner. For c.-.-
amplc, reports from po5tdis,ister mit­
igation teams indicate that as many as 
200 communities may be interejiod in 
acquiring and relocating or demolish-
irjs their structures thai v̂ere subi-tan-
tiiUy dan^aged." FEMA is focusing, 
the use of Its Section 404 Hazard Mit-
ijiation Program grant fLinds—an t i -
timated 545 million, which must be 
matched by t.he recipients on a .<0/50 
cost-sharing ba«is~on acquisition 
and relcCiltjon projects and also has 
funds available to provids technical 
expertise to communities wishing to 
undenake such prtsjects." Lessons 
from past Experience with acquisition 
and relocation projects for substan­
tially damaged structures provide 
much guidance on how lo ensure the 
success of such efforts. If thsse les­
sons are applied, the wheel does not 
have to be reinvented." Several other 
financial assiitanca programs exist 
that can be used ;o help fund mitiga­
tion projects for substantially dam­
aged structures, including SBA disas­
ter Assistance loans, variotis FEMA 
disaster assistance programs. Hous­
ing and Urban Developrntini grant 
and loan programs, and state housing 
and development Hnance authorities, 

Opportunities for chsinging "busi­
ness an usual" for levee rcc ons true tion 
also cxjst. To facilitate the search for 
appropriate altematives, the Office of 
Management and Budget (OMB) issued 
guidance on 23 August foi' the estab­
lishment of an unprecedented review 
procedure lo assess scratt^ies for lev­

ee reconstruction."' The agencies m-
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volvcd ill this rcviL-u IiKludi I"EMA, 
the .A:.rny Corp.s ol" Engineers, the 
5oii ConSErvaiion S*iiice. the Fish 

Wildlife Service:, and the Envi­
ronmental I'^roteclioii Agency as well 
as state :ind local government ajen-
iics and other interested organisa­
tions. OMB's short-term pniicy gui­
dance calls for the agencies' repre­
sentatives to consider nonstructural 
alternatives to levee repair that would 
benefit both flood control and natu­
ral resource protection. The implica­
tion for FEMA's disaster field offices 
is that the interagency lefjn is review­
ing each application for lovee repair 
:\nd trying to determine whether a 
nonstructural alternative is appropri­
ate for that levee. 

The White House has calltd for «i 
broader review of altematives—ons 
that looks at the entire upper Missis­
sippi and lower Missouri v/aiershed.'* 
In late August, the White flouie and 
Lhe OfHcfi of Management and Budg­
et established a new task force to 
evaluate and review the procedure? 
for repairing and restoring Icvt̂ c?. 
The same offices are taking steps to 
prepare, by February 19S»4, recom-
mendationj for funher action. 

The AMOciation Of State Flood-
plain managers and the Association 
of State Wetland Managers have aisO 
furthered the debate by sponsoring 
twg major conferences among inter­
ested citizens and government offi­
cials in AugList and September in St. 
Louis, Missouri." On 30 and 31 Au­
gust, representatives of the nine states 
affected by the Rood, federal agen­
cies, environmental organizations, 
lhe White House, and Congress gath­
ered It! share information on post-
flood recovery activities as well as to 
identify opportunitiei to help com-
niunities and states recover in a way 
that would prevent a future similar 
event from causing such extensive 
dam Age. The three key issues ad­
dressed at this meeting were substan­
tially damaged structures, levee re­
construction, and conmuni'-y recov-
ary plinning. The second, follow-up 
meeting was held on 11 through 29 
September. Discussions at this meet-

irig focused primarily on agricultural 
concerns related 10 the Hood and on 
opportunities for this restoration of 
\vctiands. Alll-rough much of the back­
ground information and issues dis­
cussed duritie the conferences had al­
ready been appraised by the leaders cf 
the asbcciaclons in lhe year before the 
floods,^ the body politic had adapted 
r.o plan or policy as tc what to do ne.vi. 

Overcoming the Dilemma 

Although interest in the acquisition 
and relocation of flood-damaged struc­
tures is unprecedented and the consid­
eration of altematives to levee recon­
struction—under the leadership of the 
White House—is a pioneering effort, 
problems dc remain- For instance, 
tlitre is a conrlnulng, critical need for 
better pubUc awareness, training, and 
education about disaster relief pto-
5rams and micigation options, Local 
officials wtiu are caught up in day-to­
day immediate response >nd recovery 
activities are often urifanulior with 
long-term mitigation assistance pro­
grams. The5e programs iHke consid-
srable planning effort, and most 
communities have not luamed & les­
son from other eommunlties hit by 
disaster—th«r lesson lhat prc-cvcnt 
planning for recovery clearly pays off 
afterwards. 

Mitigation work is also hampered 
by the conflicting goaU of the short-
and long-term disaster assistance pro­
grams. Initial disaster assistance en­
ables people to fiet back on their fcec 
and thu.s makes them lê s lik?Iy to 
support more comprehensive pro­
grams, such 35 acquisition or reloca­
tion, at a later date. I f Interest doss 
exist, slow processing of appUcatioivs 
for projects eligible for hazard miti­
gation funds from FEMA often causes 
people to lose interest and become un-
willinfl to participate. 

As for the levees, the interagency 
reams considering their reconstruc­
tion or repair are having difficulty 
striking a balance between the need co 
restore flood protection quickly and 
the need for long-term planning for 
alternative flood protection that in­
corporates the con-ems of sound eco-
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system management. This is particu­
larly problematic because the review 
procedure outlined in {he Office of 
Management and Budget^ directive^ 
on isves repair does not match wcli 
witti e.v.i.stine statutes and regulations 
under which the .Ar.aiy Corps of Fngi-
nccrs and the Department of Ajricul-
lure carry out such effOfts. Drause 
llic current flood control stmtscy 
the countr>' is biased toward structur­
al solutions, programs for viable al­
ternatives and guidance on how to fi­
nance and implement them arc not 
well formulated. Policy options sug­
gested by federal agency headquarters 
or other executive offices may not be 
carried out in the field simply because 
adequate information to do so does 
not exist. Nor is the appropriate level 
of rigor for the cost-benefit analyses 
of alternative.?, dear. How are down-
streanr! impacts considered; how is fu­
ture loss accounted for; how are other 
sovernment expenditures, such as 
.subsidies to farmers to forgo planting 
crops, incorporatttd into the equa­
tion; and how are environmental ben-
et'StE quantified? 

Recognizing Floodplain Values 

Over the past three decades, several 
streams of thought have converged to 
shift both popular and technical 
views of floodplains. Tlit liinltations 
of engineering measures to restrict 
and cliannel river flow have been rec­
ognized more clearly. The uncertain'' 
ties inherent in water engineering 
have been demonstrated along the Mis-
sissippi by the ways in which levees 
have incraased Good stages. Lev ee fail­
ures have begun to be viewed as t!ie 
river recl<uming it!) natural terrain. 

During the same period, the signifi­
cance of wetlands and floodplain; in 
providing distinctive habitat, ioil cOf»-
dilions, watci' storage, and ^Ound- and 
surface-waier quality was established in 
:he scientific and political arenas. 
This significance was Appraised in 
Restoration of Aquatic Sysieins: Sci­
ence, Tedtnolog); and Public Policy. 
a 1992 report by a committee of the 
National I^esearch Council." That 

document summed up the state cf 
kno^vlcdge of the interrelations of 
physical, biological, and social fac­
tors In wetlands, including flood-
plains, The overall opportunities for 
wetland restoraiion had already been 
brought CO national attention by the 
controvetsy Over the federal policy of 
Mt fMMT "no ,l3t loss" of wztlands 
and the aceompanying issue pf hew 
to define what is a wetland.'' For the 
first time, questions of habitat diver­
sity and fun;iion came to be widely 
considered in .^gciation with qties-
tioriS of watershed hydrology and sedi­
mentation, mtiltiobjective river man­
agement, an,d land-use plans abnj 
Stream Channek. 

These various aims now are reflect­
ed in an uncoordinated .<iet of federal 
and ioQsely related state and local ini­
tiatives. The National Park Ser.'icE 
assists in planning rivers and traiU 
projecLE. The Envtronmenial Protec­
tion Agency supports a w^icershed 
Planning Program and seelcs to link it 
witb. provisions Of the Clean Water 
Act. Under Lhe Soil Consen-ation 
Service, there is a Wetlands Reserve 
Prtjgram. Within the Department of 
the Interior, there are several pro­
grams dealing, at least in pan^ with 
waterfowl management, including 
Partners for Wildlife, the Waterbank 
Program, and the Land and Water 
Conservation Fund. The Army Corps 
of Entineer; also has authority to 
support enwonmental improvements 
and is undertaking major studies in 
that directinn.'* Some of these agen­
cies work closely with nongovern­
mental organization! such as The Na­
ture Conservancy. The program's ef­
fectiveness would be greatly enhanced 
by early prioritisation, in tetitiS of lo­
cation snd timing of wetlands for res­
toration. Such prioritltation would 
facilitate attainment of the programs' 
goal? and eliminate much of the am­
biguity as to which wetland?—main­
stream r.oodplains, tributary Hood-
plair^s, upland marsh areas, potholes, 
und the like—would be targeted for 
early treatment. 

These deepened scientific under-
standings and broadened vi*w.s of the 

ecological linkages have fostered nn 
unprecedented growth of concerned 
citizen ofBanijations at tho local, 
State, interstate, and national levels. 
Appeals for action have been strong 
and pointed from a variety of tradi­
tional environmental organizations: 
American Farmland Trust, American 
R.iver.5, Environmental Defease Fund, 
Eiivironmental Law Institute, Iiaak 
Walton League, National Fish and 
Wildlife Federation, Sienra Qub, and 
World Wildlife Fund. Newer groups, 
such as the Coalition for the Restora­
tion of Coastal Louisiana and the Co­
alition to Restore Urban Waters," are 
addressing related problems of wet­
lands' values in less cofiveniiuria) 
ways. 

A call for action along broader 
lines, incorporating agricultui^l and 
conservation goals, wa; issued in Au­
gust by the Upper Mississippi River 
Conser.'ation Committee." Its call, 
representing the states in the upper 
basin, was for an unprecedented level 
of enviroumentaJ restoration. Many 
Other citizen groups are also becom­
ing involved- The major significance 
of these multiple initiatives is that 
they are moving In roughly converg­
ing directions and. for the fir^t time, 
show signs of harmonious action with 
urban and rural groups involved in 
addressing other values in floodplain 
management. Thus, the alternative of 
weilaild m înagernent has emerged as 
practical? le. 

Th« Need for Miltigalion 

In a similar vein, the concept of 
mitigating dajnafies frpm disasters 
has gained full currency over the past 
fisw decades. Ther? is now a well-es­
tablished consensus that the disaster 
cycle of preparedness, response, and 
recovery must vincludc the fourth 
component of mitiststion. This torn-
ponent ensures that damaged facili­
ties are not automatically repaired 
and replaced to their pre-event status", 
rather, they are removed, so far as is 
practicable, from harm's way or re­
constructed in such 3 way as to avoid 
future damages. 

T B Dppearin ENVIRONMENT, DecernSor 1933 
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Feder;̂ ! policy has dont; much to 
promote th<j concept of milisfttion, 
espscially Immediately after a disas­
ter, when awareness of the problems 
that hazards present is high and polit­
ical .fupport to correct deficiencies in 
?X!sting programs is strong. For ex­
ample, since 1958 when the Stafford 
Act̂ ^ was passed, the federal disaster 
relief asjlstance available CO commu­
nities has included funds needed to 
repair or replace damaged public 
structures in a safer (and often more 
expensive) manner. Since the early 
1580s. there has been a concerted ef­
fort made by federal interagency haz­
ard mitigation teams lo identify op­
portunities for mitigation In commu­
nities U\'A have just experienced a ma­
jor disaster." 

Unfortunately, no systematic ai-
sesstneni has been made to track the 
effectlv«n€S5 of the teams or to deter­
mine the outcome of the recommen­
dations they make intmediately after 
disasters. Also unrortunately, the 
push for mitigation seem? to be at its 
peak only when disasters occur. Al­
though some agencies such a? FEMA 
work consistently during both disas. 
ter and notidisaster times to promote 
mitigation (and James Lee Witt, the 
new director of FEMA. has announced 
that mitigation would be his central, 
concern),̂ * other local, state, and fefi--
eral agencies, many citizens, and 
Congress appear content to let haz­
ards and the need for mitigation fade 
into the background soon after an 
event occurs. 

Marshaling Government 

In light of the decisions that have 
been made regarding the human oc­
cupation and development of the 
Mississippi watershed that led to the 
summer's fiood and the dilemmas it 
has presented, the challenge that lies 
ahead is clear. Disasters such as the 
flood of '53 cannot b? considered im­
possible or highly unlikely; rather, 
they must be viewed as a reality. 

Although the early studies by 
Humphreys and Abbott looked to a 
system of levees for which the local 

Ir.ntiowncrs \YOuld carry the financial 
burden, the evolution of commit­
ments and activities has blurred pub­
lic concepts of what is an effective na­
tional strategy for dealins with floods 
and where rospcnsibiliiies should rest 
among property owners, local jov-
cmments, stales, and the federal 
agencies. The "levees only" pcHcy 
has been demonstrated to have severe 
limitations. Some floodways and res­
ervoirs have also proven inadequate 
in coping with great floods. Although 
the concept of unified floodplsitu 
nianagement has received endorse­
ment in theory,'"* it is far from being 
realized In practice. One striking ex­
ample of this problem may be seen in 
how FEMA'S National Eootl Insur­
ance Program, which was intended to 
promote such management, has in­
stead encouraged uneconomic recon-
strtiction and new building in the 
floodplain with insurance coverage 
and how disaster assistance has in 
some Instances abetted it. Another 
e;?ample is how the federal govern­
ment has provided grants for building 
public facilities, such as water treat-
tncnt plants, in flood-ptone areas. 
Natural valuea of floodplain environ­
ments are given lip service but little 
concrete support. For example, land­
owners receive little technical advice 
about how they can use wetlands in­
stead of engineered protection. 

A key consideration in the near fu­
ture is timing. Can the concem to re­
cover promptly be reconciled with the 
need for further scientific and techni­
cal studies and mth the need to foi'ge 
stronger private and government in­
struments to carry out the desired ac­
tions at the community level? One 
possible strategy relies on the recogni' 
tion that the next potentially damag­
ing Flood mi5;ht come next year or 
might not occur for decades. Its re­
currence is certain, but its liming is 
uncertain. Under these circumstanc-
tts, the federal government might in­
stitute new provisions of crOD and 
Flood insurance to indemnify proper­
ty owners behind unrepaired levcEs 
against tiny damage they might suffer 
from a flood until such time as a decl-

.•iicn is made whether to rebuild the 
levees ro prtvious levels. Thus, the 
breathifjg space required for develop­
ing alternative programs could be 
.supplied at little or no cost to the tax­
payer and at little or no financial risk 
to the fioodplain occupant. 

The Months Ahead 

If the work of the White Housê s 
new task force Is to lead to truly con­
structive action, its appraisal of op­
tions to use and preserve the natural 
resources of the area must be supple­
mented with a set of hard-headed sug­
gestions as to how current procedures 
and programs cnn be revised to reach 
those aims. In developing these sug­
gestions, the task force must also ad­
dress the interrelationship between 
hazards and the myriad decisions 
made on a daily basis at ih$ individual, 
local, regional, and national levels. 
The nation's strategy for mitigating 
damages from disasters should not be 
d.nven By its disaster relief policy. 

In the next year or two, the nation­
al approach to coping with the flood-
ing may not change at ail; disaster a.5-
sistance, insurance offenngs, and the 
current practices of federal agencies 
m»y have altered little. That is one ex­
treme. At the olher, a vision uf a new 
harmony in the aspirations for the 
Mississippi basin and for other basins 
around the country might emerge. In 
addition to sharing that vision, the 
task force might fmd practical ways 
to help put it into effect. Such a vi­
sion might regard hazards not as sin­
gle, rare events but, rather, as part of 
0 continuum wherein the resiliency of 
natural and social resources Is tested. 

In between these two- extremes, 
there might well be a few major in>-
provements that fall short of a full re­
orientation of policy and programs. 
The current congressional review of 
legislation affecting property insur­
ance is likely to lead to helpful 
changes in procedures affecting re­
quirements for federal' financial as­
sistance. For e:̂ ample, if lending in­
stitutions were p̂ naUzed for not r«-
quiring property buyers to purchase 

To »pp«ar in ENVIRONMENT, Docambar 19B3 
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floc'd insurance for flood-prone prop­
erty as a condition for receiving a mort­
gage, more properties v/ould b« in­
sured- Also, more buyers would be 
forewarned of tha risk of flooding and 
50 COiild choojc not to buy. In either 
case, the need for federal disaster re­
lief assistance would likely decrestsc. 
In addition, FHMA's commitment to 
•ttitigation may be expressed in oper­
ating rules that will reduce vulnerabil­
ity before the next disaiter strikes. 

Other steps outlined in the Federal In­
teragency Fiocclplain M.Tnagement 
Task Forte's assessment repgrt and 
Its companion, Actior. Amanda for 
Managing ihe Nation's Floodplains,^^ 
might be adopted (see the box on 
page 02). Those several actions would 
together mark a significant advance. 

It is not unduly sanguine to expect 
that scientific and public support may 
Lie marshtxled for a series of executive 
orders or administrative agreements 

that would promote comprehensive 
itate tloodplain managemeni plan­
ning; steer federal activities in har­
mony with that planning; establish 
broad priorities for wetland restora­
tion; strengthen coordination of fed­
eral agencies' efforts to assess the vul­
nerability of public facilities and pre­
paredness and n^ood-proofing meas­
ures; and step up education and train­
ing relating to the nature of flood 
hazards and natural values of flood-

F E C O M M E N D A T I O N S F O R F L O O D P L A I N M A N A G E M E N T 

In 1W2, die Federal Intera t̂ncy Flood-
pl^n Management Task Force pub-

lish«d an assessrnent report on the slatuj 
of the United States' tloodplaln manage­
ment. Before the report was puWisbed, 
the task force invitpd a panel of inde­
pendent experts to review the report. 
Tlie following is a list of rcco.-nmcnda-
[ians put rnrward by Uie laslt force and 
f.hc panel. 

To Inieerate flood loss vulnerability and 
protection of fioodplain natural valuts 
into broader and coinmiinity devel­
opment and resource management proc­
esses, 

• vigorously fojter the preparation of 
state floodplain managemen: plans, in-
volvirig both public and private itiicrcsts 
and, where appropriate, interstate agree­
ments; 

» require preparation of state com­
prehensive noodplam management 
p\WiS as i condition for continued pai-
ticipation in the National Eocd Insuf-
arce Program; 

• prepare an executive order requir­
ing that new federal invBSimcntS, re^ulo-
lions, aitd grontj.in-aid be consistent 
sviik state and local noodplalrv manage­
tnent plans that cpaform to fcdaral stan­
dards; and 

• adjust lax codes to discourage build­
ing in flood prone areas. 

To improve the database for flCiOdpIaln 
managijcTient, 

• Fcrnap the nation'* floodplaini, 
where appropriate, to take into accov-nt 
potential changes In hydraulic condi­
tions associated with full development 
of the drainage areas under Misting 
iand'Use plans; 

• establish a cooperative, jointly fund­
ed progrtun by the Matiorta'i Science 
Foundation and Interested lede,'"al ajer.-
clit to develop methods Tor mapplns, 

''egulating, and identifying natural values 
in areas with special flood haz^ds; 

• devtlop an accurate, affordable, 
naliorwl system for gathering flood loss 
iii^tai and 

• fund research lo ê tamine, in a se­
lected sample Of communities, the full 
bsneF.ts and costj of Hoodplnin maiiaj;c-
mcnt fiieasurci. 
Tr; givs weight ?0 local conditions, 

• without loosening tl»e limits on per-
miaitble vuliietabiliry. sotamine tht prac-
lieability of u,?lnB pirformaiiee .stan­
dards far the preservation, u.se, and de­
velopment of floodplains; 

• further experiment with the Nation­
al Flood insurance Program's communi­
ty-rating system to cncg\irage <:OTT»munj» 
ties to adopt a variety of flood huard 
mitigation measures, such as zoning, 
particularly suited to their local circum­
stances; and 

• redesien local zottine and subdivi­
sion regulations and building codcl to 
contribute to the management of flood-
plains' natural rejourcej. 

To mmimiiz connicts and jjaps among 
federal programs, 

• establish an independent task force 
to continue to revie'V and recomntsod 
changes In the current Unified National 
Program for Floodplain Mana^eineni, 

To reduce vulnerabilities, 
» prepare asjtssmenis of she vultier-

ablliiy to flooding of a sample of facili­
ties built with federal aid; 

« fund research on techniques for cs-
(imatirtg bcnefiti and costs to encourage 
local agencies to improve flood prepar-
cdr.es; and retrofitting; 

• assess existing aginft Hood control 
<iiruccures and rnake recommendacion.̂  
for susininable improvements or replace­
ments; 

• improve land-use regulations to re­

duce encroachment onrp flocdpIail̂ 5 
downstream of dams; 

• tssess alternative designs to channel 
modilicaiion that include less straighten­
ing Of chantitis, employ itlore gradual 
slopes, and use natural vegetation or rip» 
rap rather ihan concrete-lined channeLs; 

• assess pre-t\isting storm water nst-
works and make suggestions for alterna­
tives such as on-sfte retentisn, natural 
drainage systems, and zero-increment 
runoff for new development; 

• establish positive lax incentive.'̂  for 
the preservation and restoration of 
floodplain resources; and 

• provide incentives and technical 
and rutancial assistance for land treat­
ment measures, .'̂ noh 0.1: mainuiinios 
trees, shrubbery, and vflgetativa cover; 
terracing; slope stabilization; grass wa-
tepivays; contour plowing; conserTOilor. 
tillage; and strip farming, 

i'o improve professional slciUi and pub­
lic education, 

• develop training programs and con­
duct regional training, 9c an affordable 
rate, for appropriate government per­
sonnel; 

• exnand and evaluate efforts to in­
form and educate the public about flood 
hazards and .̂ »̂od management; and 

• improve documeniation a|?d quan-
ilfication of [he values of natural floOd> 
plains to improve public understanding 
of possible needs for protecting those 
values. 

SOURCE: Ftdcril llMCnggnfy tnoodpllin Min-
ajtniem TluK Force, Floodplain MewgvmiM hi rff 
UKtrecf Sliim: /\n .Aaasinetil Rspon tWashineian. 
D.C: FEMA, 1992); ud Natural Hazards Reicarch 
snd AprlicaLions (r./'̂ rcn̂ îĵ n CcnEer. AitrQH AgsS' 

/or MSnBS'ig llie ^fffrtnn'i Fii>otlplair<s, ipsolil 
pvibllc îen no. 2J (Qould.;;, Coto,; Nvunl 

Rtsrtic-S and Appticjlions Infonnation Cen-
t«, iWll. t. 
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plains- Tlvjsc gocds cDuld bs nclliovcd 
withoui miijpr new lenislniion, t"''.u 
their achievement would be accelirai-
cd if federRl agenci3.5 were sllowcd 
more nexibllity m how thty allocate 
available disaster relief funds. TSie 
long-term benefits would extend r?.r 
beyond the Missi-ssippi basin. 

In less than two centuries, the na­
tion has moved slowly, cjften by trial 
snd error, from a belief that ievess 
could surely protect humans and their 
built environment to a recognition 
thai the built and managed environ­
ment must be more open to accom-
tnodaling its natural components. 
The n«ed to integrate the nation'.! dis­
aster response and relief polici?s mors 
closely with broader environmental 
and eccnornic policies is now accspt-
«d. Hvents like the Hood of '?3 offer 
nn opportunity to Speed ihc formii-
iion of sounder policy. This opptjnu-
nity should not b? squa-ndered. 
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N^v Approocl. LP U.5- Floedplii" Min3ctn'.«.l, 
Wru*l«if/if. Jdllt 1993, S-
35. Ewcuiivc OffiCt of lhe ?rcfidcni. Gir.ce oi 
M.-vnfl{5meni snd Budgci, ^1 
a US Nliiliral Kc»«f-(I Councd. tomrtiutee on 
RcsiorMiafi cf Aquauc EcOiysienu, HtsiomiBn of 
4flH.:(/f E™j>lf<«tr.- Sfi^ircf. rfi:A,i«/06y. a"" ^ 
P&lkv (NVuWnEi/'jn, O.C.: r^Jruionil A«dcmy Pre.'-> 

21. J. Klislcr, ••\Vc;!Bnd5 DtlinMiion: A " ' f J * 
Sii^net or P^Ult'JjV' £nMror,mtnl. Mitfsh *• 
ffl. Tht Amiy Corps Ot E n j i n " ' * ' ° 
nrpalr «nllin dlP^.pd levccs under Pylllc La-*' 

!>ul it has btOEdtr B-ithoriiawon >n iwia la * 
number or ways in wetlandi ptciervaiicn and rci:flfa-
iicn. Major autflffriiy for tnvlranmental measure! 'vas 
Dfovldwl by the Wsirf RfSPurcrs Dtytiop™ni Act of 
1490 and by Public Ll« of t9S« (tht L^Dcr Mis-

Ccrm or Bnpnwn hss brcn mora visorwf in anllcr-
Laklnt !i.ppr«,Drvjk .'-tudio. A«* «3 on wttl»»d m'l'rs-
lior. b m k l t l j , Ikan Concre.^s Ha.i t » f n I " ^I;pro^^lt^T^! 

2? Mart Da«i«. f ^ t u l i v t dlfecior uf the Ciilitioii 
for me R«U,r»Hon <ff CoastdJ Lout;Hjia. " l - ' ' ' ' ' " ' 
rt„d< 111 rtieetlnn tf'S AJ^f'^Hior orSlTf: W<:UT.r.d 
Mina»«s. Si. Lflul j . Mo.. l ^ - M Sep^*^uWf 
]0. Ussier MiaisaPPl R i " " Conscr. auon C«mrnitue. 
"Thr Upe»r IvfisSlisJcpi tWer^ AmtPCT'S ''•'^Tf 
lis OtvaiW TlKcui Lowi'. Mo„ August 
11 Tlw Pflhen T. Sutford Di»>wter Melict a,id 
eiPCrUtnvy A5»i»l01T« A f l . Pub. L , 100-70^. U N9-

vonbt' 1988-
31, Fsdsfll lini<;fMn"5-y .Man-iStmcnl A£ency, Pojr-
Daesttr f r K f - a frli'iemla/' Plvii"ln$ CuVmcc far 
Stifle ant LectI Of^ernmenn, OAP-12 (Wwhi-ipon. 
D.C: FEMA. Scpttmbtr I W ) . ^ • 
j j J L Wilt r7K[nr>r»ii[!uni for nmliclpsnu Ct i '« 
Nilural Haiardi Workshfip. Eoi;l(i«f. Ojl*- . 26 

54 NMttn.1 Haiardj ft^cvcl-. iBd AW)<iCTiiq« t"-
lOnrnllOn Curter, A H ^ " Aymia/e , f Afc,.«;«t fAe 

Fttirtlv'v'"f- V '̂̂ 'SJ BVl'l'^*'!-'] " 
(BouWei Colo.: Mmural Hazard* R£:»*fch ani Ap-
nlicatiani InrDCinaiion Cenier, iM2), I - TWi ne*nda 
WSJ aompilrf by 1 TismmiKK or independfni expert, 
wfto r e . U » d a d ^ f i of the Fr i«» l Inieraaoey 
noaiDlai" Wariisem«i'i Task Foccc i .^sesinnnl >>-
p»f l (.«= n«to S ;lbC,«) al Ihc l « t f * r c . ' l rcqJ^Sl-

35. Ibid. 

The figures discussed in 
this article and com-
mentary on the article 
will appear in the Ĉ e-
cember 1993 issue of 
ENVIRONMENT. 

to 
Tc appear in cNVlPOMMgNT, Oecem&er 1933 
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oueruieiu THE MISSTSSIPI'I FL00I7 

!f we have learned one lesson this .Tiimm«r, 
ic is that the United States can no longef al­
low decisions nbaut flood control _ and , 
iound riijodplajn fnanâ emafu to fall victim 
to lhe tyranny of smnll decisions. When 
the Hood ̂ valcrs xov: this sumnitf • no sing'̂  
piece of legislaUon or «ther autiiority out' 
lined i comprel»etwiye set Of mcfisuial?l« 
goaJi for the nation's flogd control poHcies. 
At th* rederal level oione, at least 25 subdlvi-
sicns of 12 depanmenis and ag«ncies cor̂ -
trol same piece of lhe puzzla. A mishmajh 
of laws, executive orders and directives, ad-, 
mlnisirative regulations, Inieragcncy ae- [ 
tions, and agency policies and programs , 
ostensibly iKread Logelhef ail of diaje flood 
control cfroris. 

By the lime the fltjod water? recede. 
Mary Fran Ntyers tnd Ollbert F- Whili; 
hope, a n«w vision thst proiUQtes compre­
hensive lioodplain manae«nient and wet-
lands restoration will emerge (see Myers's 
and White's article beginning cn page 4) 
Th? good news, tliey reporr, IS that ihls so-
eiiiy is mo-vin4. albeit slowly, from trying lo 
tame the rivit to Iceimire to nial« peace with 
it, Unprecedented demand exists for non­
structural aliemstives such as relocation. 
Perhaps 200 communities tnay decide par-
tinlly or totnlly lo move out of harm's wny, 

What aeems clear H that the United 
States cannot afrcrd to maintain the status 
quo. The traeedy of thb swinrtwr's destruc-
Uon i i that it waa entirely predlctablc-
ThoLsands of seemingly separate decljlons 
—to drain a few acres of wetlnJi'Js in lowa, 
to build nn agricultural tevet outside Ches-
tcrfteld-sa ths stage. The P̂ ssisstppl hai 
sent a powerful mcssaftC: Sllort-si|hted 
structural solutions cowpfed with unwise 
land management pr̂ cticEs have put peo­
ple and property at risk. Instead of allow­
ing the river to fan out and take advantage 

- of rlic natural flood eaiitrol function ol" 

noodplains. (he United States hafi spei't bir 
lions of dollars lo Forcl! lhe river into ever 
tighter channels, whicll raises Hood crests 
and creates a fal»= sens* of security thot has-
encouraged noodplain development. 

The bad newj Is thill the meager funds 
for relocation an<l Other nonstructural so­
lutions, such as wetlands restoration, ara 
hamstmnB by confUctinc rules an<̂  regu^ 
(Ions 'I'he CUnton admmulratiuti "as 
issued guidance ordering the consideration 
6r noMtnictvr^ altefrtatlves to rebuildms 
levee?. Bui the resources and expertise 
needed for thcis options-not to mention 
the dollars-we scarce. Disaster M*i»ia«cc 
is StiU skewed in favor of relief and against 
long-ietm noOd loss reduction. MOSt peo­
ple are decidlfle to rebuild In harm s ŵ y 
ind once ofiaJn. flood control policy is foi'- , 
ina victim to «mail decisions, i 

Unless the people of the MWwest are j 
given viable alternatives lo merely rebuild-
iat the levees, there is liUlc chance of any | 
change. Tlw United States needs to use its i 
limited resources to help people voluntarily , 
move away irom lhe rivei, lo Bfii UieiTl out i 
of flooti-prone areas, lo restore wctlaiids, ; 
and to take advantage of the natural Rood ^ 
control provided by tlie noodplain. In a wa­
tershed where lakes and wetlands are prc-
sefved̂  water i i released at different rates 

. and readie* tho cliannel at difftrent times. 
In contrast, a watershed engineered to move 
wat«r off the Ifû d quickly ihfough drains 
and channels wiU release most of the "̂-ltê  
eiiTMiltoaeously, increasing Hood crests. 

An August 1597 report prepared by the 
lIBnols StTiie V/aier Survey once again con-
nrined Ihnt wetlands act aa natural sponges, 
storing water and reliasine it over time. 
For Bvary 1-perceni increa.w in the area of« 
watershed's wetlands, the authors found, a 
nood's peak Dow in the slreoms that drain 
the watersl-.ed is reduced by 3.7 percent, on 
average, t̂ onsidcr, then, whar mifiJit Jiave 

„ happened If more than 19 million acres gF 

^ i 
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wetlands had not been elimlnaicd from the 
drainage ta,<ins of lhe MUsis«pps and Mis­
souri rivws norlh Of St. Louis since the late 
1700s. Utiitois. lowa, and Missouri-inc ^ 
siatcs thai suffered the most damage tllis 
ju^mer-have lost Hi percent or more a. 
llicir inanihes. bogs, and fans. 

The ccnvertllonal wisdom is chat this 
s u m ' t Hooding was a product of a wet 
soring followed by p«r*istenl weather pat­
terns from early June through July created 
by itie eonvergence of warm, molit air 
from the Gulf of Mexico and much cooler, 
dfier mr from Canada. But to fiBurs out 
when lhe Hoodlns really started, one v̂ ould 
have 10 BO further back than last spnne, 
batV: to the first fanner who "redaUTfld a 
pralrlc pothole. Now Is our cliaiwe t j re­
verse tlie practices that wiD cost the tax­
payer al least ?6 billion thia year and co""̂ " 
1C5S billions in tlio future. People m the Mid-
west lend to measure the Federal Em4r4Cncy • 
ManaBflmcat Agency, Uie Army COT̂ S or 
Englneert. and other afisnries by how quiCWv . 
checks ure cut and levees m rebuilt. But the , 
(rue mca«JT? of Iheir perftjniiuKce w.ll 
how well the Midwest withsiands the nevt 
flood. 

Scoit Fobttr 
American Riyirs 

Wasliifigton, D.C. 

1, M. p^rriKi* U d A. Khan, m ' ' " " : ' ' { ^ " . ' " " ^ 

Mnnwm ef Cenicniulon. 1993)-

I 1 
I I 

AS MARY FRAN MYERS and Gilbert F. Whi t e 
OOllM out in thtlr thoughtful article about 
Itie floods of 1993 in the upper Mississippi 
and Missouri river basins, natural coias-
tfophes provide both the Incentive lo re­
consider poUcy snd a social clinfiate anxious 
to return to Dormalcy. The rignettca de­
scribes the loss and sufterine that the f̂ ood 
visited upon indh/iduals and Fomilies flem-
onslraic the n€t:cl for iiTifflcdiaie ŝ ipport to 
alleviate such nusery, but time is needed to 
develop sound policy and plans for die 
future. , . 

With the waters still high, specubtive ^ 
views about the precise Impact of !«\'e«s on , 
flood ataRcs at various locations and about I 
the mitigatlns role lhat bottomlands aftd . 
wetlands would play in the absence of lev­
ee? ar* ccnnictiog- Because of ihc hydrau­
lic and hydfoloalc contmiilly of Rocwi flows 
along the river, flood-routing models nasCti 
on appropriate topographic and other in­
formation must be developed to inform rhe 
policy detats. Although these modtls may 
exist fof some locations, other locations 

' niy require new Held surveys and develop­
ment. Such sur>'cys may tak* 'he 
resolution of many poGcy Issues tind o=al 
decisions depend* upoti sonie level ot 
agreement about th? fundarncntal relaiiofi-
£hii)i between flows, stages, and frequency. 
Such agreement may exist, but 1 have not 
heard h in the public arena. 

Ai White and mary others liavc pOnMed 
out in the past, people use Hood-prone areas 

•or a variety of reasons, somt of them good 
and #ven rational. Although i : « prop=r to . 
focus on tha mitisfltion of damages, tms ] 
may also be a good time lo renew invettifea- j 
tion of the real and pr̂ umed benefits lo so- I 
c:«y of ilw varied and appartnUy erowine I 
occupancy of flood-prone landi- These ben­
efits are often assumed W be greater than , 
'he coits of providing a host of mU.gatlve 
aciions, but they ait difncuU to spell out. ll 
would be useful to reilcrate tlie economic 
and other benents, beyond the <î '̂̂ t% 
averted, of us« of flood-prone lands. ^^«-
lands, of course, are amonR such us« iwd 
are cutremly seen as having lainsideiably 
more v=lue than was attributed to Ihem 150 
years BfiO. when wetlands were consider?<< to 
be "mSarial fwamps," Conversion ofniuch • 
of this wetland 10 very prodncdve fannland 
has been a triumph oC human endeavor. 
Myers and White mdlcate that there are 
many ways to reduce the risk to farming 
WhUe enhancing wetland values. 

- The intetcsiing histonCAl record of n-
spons* to catastrophe provide* boili cn-
eourasiement and caution: eneouragern.nt 
at the brOBdeninS of approaches to miiiga-
ilon afld caution because many of the ac­
tions on the agenda proposed by the s ate 
repiesent&iives have a fa««Iliar nPft. Their 
familiarity-born of frequent repetition-
sufigcsts the need for priorities. In this pe­
riod of'icaree Bovernment resources, a nrst 
prioniy raijht be sharpenins the sticks that 
accompany the carrots of support for larid 
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'use and planning in many federal subsTtlit-ŝ ^ 
from iii.iuranec to shared costs for struc-
turet and plnnnins. Certtilnly of equal prior­
ity is applying pressure on States and local 
jurisdiction* to reQuire federiU agencies to 
nblde by legislation and regulations restrict­
ing uses of Hood-prone lands, that federal 
agencies flaunt tli£ wlcs Is evident̂  In some 

• post offices and federal highway sites. 
At least since the 1960s (ancJ probably in 

the 1930s)i the call has gone out for consis-
tenl moyures of flood damages, Lfntll 
theso measures have been achieved, it ii 
hard to see how sensible policy choices that 
aie basetl, even lo a modest degree, on 
comparisons of benefits and costs can be 

"made. Basic inrormalion about die distri­
bution of areas subject to rioodins, the val­
ues of "natural" ar«<», and the benefils 
• and cofts of floodplain use and mitisntion 
of damages constitute the rundamentals on 
which sound policy decisiorj can be based. 
Tin drivina force to obtain sueh infornia-
tioii is oflsn tho passage of laws antl rccula-
tions that demand its use. The 1992 assess­
ment and report of the Federal Inleraiency 
Floodplain Management TasJt Foret aiid 
lhe accampanyiniXcr/On Agenda provide 
a full menu tjf recommended activities, but a 
darineation of,lhe Interretationships among 
the pfopO!i«jd acti'niies is needed. Moreover, 
ihcre If good reason to believe that the hot 
iron of the 1993 catastrophe will cool before 
much policy deliberation aJid deeasionmak-
ing enii be achieved. T)« agenda, of course, 
Is designed 10 meet ilw demands of the fu­
ture, but its launching depends on the dim­
ming riemoty of the catastrophe.' 

The success Of failure of the course pre­
cipitated by catastrophes in ihc l9Vls and 
19303, and sven earlier, remains a subject 
of debate it ft probably Impossible_ t* 
make such an evaluation. I havg the im-' 
prcssion that sueccodmg years have shflwn 
Incremental Improvcmenls in policy that 
hav« resulted in mitigation of damafles. Yet 
the total bill is apparently rislnj. Pei'haps 
some Iriqulry is needed to evaluate what 
has worked, ŵ here, and why—as difficult 
and uncertain as such evaluations must be. 

M. Cordon Wolmnn 
DBpcrtmert of Qeograpky 

and EnnroiunenKi Ertginesring 
Johns Hopkins Univmiiy 

Baltiincire, Maryloi^d 

EDIJSNG 10.000 WATEW are invariably fol­
lowed by fading memorirt. The attention 
of Individuals, communities, and govern-
menl agencies quickly turns to other eon-
eirns, and the intense e,\pcricnces and posv-
crful imoees Of the flood roceda into llie 
past, TliosB driven out by rising waters ol-
«n venture back, believing tiial Ihcy have 
wltlwiood the worst nature ha.-, lo olT-'r. 
Howcvsr, Lhe Mississippi floods of 191)3 

\nay havi? been tllTfirciU. As Mary i van 
Myer? and Gilbert V. White poim out, ihe 
duntion, extern, and intensity of this flood 
have left an imprcsjion that will not easily 
be eroded by time. 

Il is dear from the statlaiics the auiliors 
present that the Hood was an extreme event 
and thai the weather pattemfi that t»rodiicsa 
it were unusuai, as well. Although it is tnie 
lhat a natural event as complex and widc-
sprcatl aa Ihis Hood cannot be captured in a 
single .statistic like a recurrence interval (the 
civerage number cf years within v.-hich a 
aiven event will be equaled or exceeded), 
the data indicates that the nood-o« tneas- \ 
Mxti by sttige if not by rTinoff—\VHS more 
aMrem* than wns the rinfall-' i 

Unquesllonably, the Oood was exacer­
bated by control structures and laiid-use 
changes'in the upper Mississippi and lô vnr 
Missouri basins- Just as ciearly. il̂ c wide-
.,pread property damage was the result Of 
increased encroachment into tha flooU-
plaln, a phenomenon that was encouraged 
by investments in structural protection— 
t^havior lhat has bw" welWocin^Knlcd 
(•bscwhere,' 

One Important measure of land-use 
clianfs i.̂  the loss of wetlands In ihe upper 
MissiSJippi. Drnining, dredging, and rilling 
activities In the wattrthcd above Si. Loul* 

• have cliinlttated an ealio^led 19 nuliion 
' ucres of wetlaiuls. In Missouri, Illinois, ^ d 

lowtt—ihrce of tlw siatei hardest hit by the 
i floods—85 percent of the wetlands have 

teen ICJKI over li.-ne.̂  Agricultvr* accounts 
for the lafSEst single land-use change— 
which docs noi entirely destroy lhe land's 
uiefulnms .is n flood bofrer—but it is evi. 

i dent, nonetheless, that the conversion con­
tributed to bc?th the severity of Lhe (lood 
and the damojie it inflicted. i 

Given lhe innuence of land forms â id 
use paiiems in attenuating or aggravating 
lhe affects of intense weather, it is iwerest-
ing to note that, in some quarters at least, 
the rush to transform natural systems to 

' sortiethins more "userul" may be on the 
wane. Over the past several years, public 

• agencies responsible for nattiral resources 
proteciion and environmental quality a> 
surancc have gradually become_ more re­
ceptive to prcpossis for HaBilat restoration 

, and lhe use of these rthabilitatsd Si-stems in 
managing water qualily protection, ensur­
ing biological divcralti', and providing for 
Rood control. Evidence of this change can 
be seen in such activities as the endangered 
fish recovery program in the Colorado 

I River and the reviev of mjilnstem dam op-
eratiOn."! on the Missouri. 

This new attitude toward nature will be 
helpful in picking up the pieces in the after­
math of the flood. The restoration and use 
of natural systems like wetlands, bod; for 
I'iood piotection nnd habitat value, lu con> 
junction with manmado systems such a.? 

Hevecs ond rjams, must now be part of pro­
tection plans.'' Any serious programmaiic 
review of the MissLssippi-Mi-̂ ouri system 
will surely have to look at habitat restora­
tion facilitated ihrough easements and land 
purchases as an mvironmenially srtiinr! 
and, quite possibly, iow*r-cost alternative, 

JVciiiiraducing tlie u«e of natural systcmn 
as part of tl« solution \vill require tUiic lor • 
planning and execution. During that time, 
those who have experienced loss must b« 
prolicted, but not In a manner lhat locks in 
old sOlutiolU, Myers and White suggest a 
vflxlety ofways to buy time, such as pio^id-

I ing insurance protection rather than levee 
repair A similar approach would be the 
Durehase. by the appropriate publifi as<:ncy, 

I of a conservation and Hood eascmeiu on 
nrivale land. ,. ..., 

No matter what is done, funding will be 
required. One place to look for a porticrt 
of lhe needed money 1$ in cxisime ideo­
grams thai are now designated ftjr olhcr, 
noi unrelated purposes. One example is IW 
conservation Reserve Program, a liile in 
ilw Food Security Act of 198J designisd to 
rcdut* water pollution from agneuitural 

• land by paying f̂ vrmcrs ro take hifihly erod-
' jblc land out of production for a lO-ycar pe­

riod as a bridee to its permanent retirement. 
This program wiU be up for consî r̂.vwn in 
lhe 199S Farm BlU, and it could be c.fpandcd 
or redesigned to accommodate provisions 
for nOnStrMcturaJ 5̂ 0od protection. 

Rare events often prompt n*w ideas. T h* 
magnitude of the Ml»sis«ippi.flood and ils_ 
fmpclUJ to re-examine protection sirni-

• eaies, In conjunction with emerain? atti­
tudes on habilat restoralion in public aĉ n-
cies, may rouse us tO modify the way we 
have chO«en to fend off the caprice of 

i nature. 
! Daniel F. Lueckc 

Environmental Dt/enfS Fund 
Boulder, Colorado 

I JUchard Oorton, U.S, Amiy CprM or 6na'i'"f'-
Omaha Dlarid, personal OTr.imunirawr' mih int 
SiTjit^ C^be^ » 1 U.S, GwlSjkal Survey. 
fTcwft ill lhe Upper Mls îsJpiit Oasin WJ, nrculw no. 
llSJOiVMhlrgloa. D.C, US03, I»J1. 
I R H Flail "Flc«^ ""^ * '^^ifapli 'r 'i 
Agratia " ifl 11. W- K41M anil I . Bunin, rfs., Ti'imeS 
/rtwrt llie work Of Gillxrt F. mUs. y ^ l l of 

vrra'ly of Oiic^N Press. 
3 NlUanal Wetlandi livvenlocy, "W«tl>nds Tiiw 
Kiv= Bten I.au lo il» P=°<ii!il A-=a at ihc Miffl^ii.epi/ 
l̂ rtsouri fiasins Nortli ofSl.*ouis—As AnKB*l«l CH. 

Pdereburs. Flu.. Aueu/i 1993). 
4 ) L, KismiiiSCn 3>\6 >. mnti i i . r>ie/tlver n ^ i i -
irtv CcMrtpr.- <̂  Ktesaimbit Cmuoion Sense MM-
M l h t f i r F^^d Ctf'i'fOl (Colartiljlo. Ma.: U.S. nil. 
and wiwiirc Service Scpicml"!' iwi). 

MAar TRAN MYi-RS AND Gilbert White 
have thorou&lily outiiaed tlic issues pre-
scntiid by the 1933 Hoods, the history of 

iu i 
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nood management in the Midwest, and the ' 
options lhe natioi\ SiO\s faces. Tlicy ask. , 
will lhe United Stales.use the aucntiotl and 
Issjans of this flood to correct some of the 
past errors in national flood danugc reduc­
tion pcilcy, or will tha government onec 
again hrlp landowners and communities 10 
rcbullci in the path of the next flood? 

While strohifly concurring wiih their arti­
cle, I would like to add some thouijhls that 
should foster positive results. First, lhe 
Hood recovery should not be a we/they sit­
uation. Many people* especially farmers 
behind agricultural levees, feel that rebuild­
ing the levee is an all or none proposition.. 
Not true. Farmers have historicaily ac­
cepted a csriajH risk of their crops being 
lost to Lhe ocsajional flood in return for the 
high productivity of the rich floodplain 
innds. Many farmers have no levee protec­
tion or levees ihot overtop every 10 to 20 
y=Ars and protect crcps during the years in 
beiwesn. 

From the farmers' standpointi lhe risk 
ha! two parts: die oecnsional loss of crops 
in high floods and damâ * to houses and 
other buildings if levees are overtopped. 

FaiTtlcrs are also concerned lliai em iron-
mental groups want to change their farm­
land to protected weilands, Howavcr, most 
of the opportynitie* for weitind reslora-, 
tion are not on the mgjnstcms of the Mis-,; 
sis.9ippi and Missouri rivers, bul along tlieir 
tributaries. Therefore, prime agricultural 
lanti will probably remain so. All iroups— 
urban, rural, and environmental—must 
commit to open communication tO eliml-' 
naie misunderstanding and work together 
to protect all parts of the riglon. 

Second, the appropriate institution doc 
not exist lo addreu badn-wide issues and 
tradeoffs. There is still a need for iflformo-
tioii about floodplaiiU, Including systemic 
data on the impacts of levees, wetlands 
loss, and encroachments. And even if this 
Information wsrc .ivpjlablei no mechanism, 
short of federal legislation, CTu'sts to put tli» 
results into use In Che most eo^t-effectivf 
and environmentally sOund manner. I 
would argue thai th« federal government 
Should not make the decisions or ro* llie 
boat. In llie best manner of "relnventinB 
go^'emmem," it should steer the boat by 
settiiR some brood goals and helping estal?' 

I 

•• 'ihe Federal Cmer'sclicy Manaficmem Agency: 
Some believe lhat lhe National flood Insur­
ance Program, whiiih takes in more premi­
ums llian II pays in claims, indicate: that the 
.federal program must be Strong enough. 

Jihls conclusion ignores the added money 
"iFTSTThe federal government pays out in dis­
aster relief. For exaninl*, in this flood, less 
than $100 million will be paid in Hood insur­
ance, but the disaster aid approved by Con­
gress wUl exceed 56 billion. 
• Tlie Unified National Eoodplain Man­
agement Progrum referred tO by Myers and 
White Is one step toward integraiinj the 
various floodplain and disaster-relief pol­
icies. !t must be cncourajed at the liighest 
level of the adminlitraiioa and Congress, 

Larry A, Lanon; 
Enxcutive !Oireciar \ 

Assochthn S/a/s Floodplain Managers, 
Madison, Wifeonsii^-

Should the federal government continue to subsidize 
heavily levees and other structural flood-control 

works when nonstmctwal floodplain management 
techniques may, in some circumstances, be 

more cost-effective? 

these risks can be addresacd by compensat 
ing farmers when levcej designed to overtop 
ol 3 20-yBQr event are overtopped. Tlie com-
piiiviaiion could probably come from ihc ur-
ba.T areas, when: the n^od storage on farm­
land saves residents tlw coslJ of buildina and . 
n\aln.talnin£ bigger levees. Ako, fiirmers; 
nted help in proteclini farm building? from 
higher floDds by relocating buildin|3 out of 
lhe risk ionc, if feasible; by elefftting the kcĵ : 
.iipuctures Ort fill; or by constructing ring lev., 
ees like ihOse used on the REO River in 
North Dakota. 

Ths larmers and nearby urban dwellers 
must vie* these changes a; a win/win situa­
tion. Each group Beads the olher, and a 
balance must be struck for the groups to j 
live in harmony. Third-party brokers may | 
well he necessary to facilitatd the payment 
or compensation, and It would ."secm appro­
priate that the bfokert be lhe state:. 

iish an Institution to address basin-wide is­
sues, T̂ iQt institution should bts led by the 
kalej, ihrough creating «>mpacts or sirengih-
ening ths state-rtin Upper Mississippi River 
Basin -^otfiation and the Missouri Jlivtr 
Basia AJSO<:iat!on, whith nmy ŵ U require 
fedefal Incentives ftnd disincentives, 

Wa haw seen the restjit! of about )00 
years of federal eovemment decisionmak* 
Ing nboul these mlghw riv«rs. It is time the 
slates stepped in to assume responsibility 
for managing these valuable resources-

Finaily, ihe federal BOvcrntnent also 
must integrate Its diiasfer Î olicV'ahd floo3^ 
damnge reduction policy. As long as Con­
gress continues lO provide generous disai-
ter relief, it cannot allow other policies and 
l̂ roÊ ams ili.it result in more jit-risk Alevcl-
opmep.t 10 continue. Not only is there a 
conflici in glials aniaijg agencies, but there 
is con/IIci within tlie lead emecgency agency. 

MANV ruAf-i MvcWl S iWI) CUbcrt F. VVliiic',< 
excellent ariiclc concerjiirtg the elialleniie of 
the 1993 Mi.̂ Lsiippi floods erffclively tnp-
Hires and summarijes iho di.̂ cussion in ii\"o 
w-orksliops itiat the Association of -Slaie 
Wetllnd Mnnogers and the Association of 
5tate Floodplain Managers conducted in . 
St. Louis, Missouri, on 30 and 31 Aû .n̂ i ' 
1993 and 27 ro 29 Semembcr' 1993. More 
than 300 pitrtlcipants representing CO or- • 
ganiialions flrom ihroUghOut the iijipcr 
Mtssissll̂ pi iUid Missouri river ba.iiiis nl- \ 
vended these workshops. 

Much of the discussion focused oa ilic 
rebuilding nf an estimated 6,000 miles of 
Qvcriopped or brectchtd levees. In mniiy ro-
epecti, however, the focus on rebuilding 
tlic kvces IwDughi sevisral broader issues in­
to play. Tor ei«n\ple, should tlis federal 
governmeiiL coniinue to subsidize.heavily, 
levees and other sirueiural flood-control 
works when nonstructural llocdplain man-
Bgcment teehoitjucs—luch aa the creation 
of greensvftys and floodpialft parks, the re­
location of flood-damaged stnicturte, and 
nocd-proorine-—may, In some circum-
atancer, be mOre cosi-efrictivB_ not Only in 
rediicing llood losses but alsc in mMtinfi a; 
broad range of other societal needs, such aji 
pollution control, recreation, walerfroni: 
renewal, and restoration of risherles and 
wildlife Tind waterfowl habilat? Should 
poit-llood response and recovery effoits 
focus only on tl'-e severely damaged areas 
behind il'e breached, or overtopped levees, 
or should these cfrtiri.j aliO take Into ac-, 
count a long-term view of ihc river basin as 
a whole, including the many tributary 
areas'? Tho source of the flood waters for 
the summer's Hoods was in the tributary 
areas, and much oT the flood damaje oc-
cucrud alonji these tributaries. Thus, the 
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key to c6ntrollinB further Increaws in llood 
discharges and improving water qualily lies 
also in the tributary areas. The issue Is not 
whether the levees will be rebuilt (many will 
ba) or whether past proctlees were right or 
wrong but whether costly, straetural ap­
proaches to rioodplnin management should 
continue (0 be applied not only to the 
ntoinstem but abo to these ulbutaiy areas. 

For two centuries, the Mississippi and its 
tributaries have been viewed as the nation's 
work and transportation river. Use of the , 
floodplain was of concern only to the flood-
plain's oqcupanti- U.S. citizens are just be­
ginning td realize that it is also the nation's 
greatest river, witli va.?t. danwge**! bul ne-
storable recraaiional, ecological, and histor­
ical resources that at̂  importani to the na­
tion .IS a WIVJIC. 
b/b — . 

The Association of State FloOdplaln 
Manaeet* a»d the Association Of State Wet­
land Managers have sent recommendations 
to the White House, to federal agencies, and , 
JO conErcssloi^ commlticcs ba.wd upOn the / Q 
i,wp conferences. The associaiions nsom-
mend lhat federal nEencics and Congress 
provide floodplain occupants aiKl local fio^"-
tmmeats with lea) alLernailves for rcsrrond-
ins to rtood damnse and rcdiicins f«*"rc 
damages, ProvlcHng such altcî aUves would 
involve allowing more flexibility in the use 
of disaster assistaî oe funds; nlloCftlina new 
funds to broaden the range of options; and 
providing additional technical assistance to 
help ocwpants take adî atttafie of the ftill 
menu of options for reducing ftiture nood 
Icsscs. In addition, federal agencies sliould 
quskly gather imporlnnt infonnation wn-
certing the costs of levee repair and the lo­
cation of poisible restoralion sites to aid 
floodplain occupaow, fedanU aeenciet. 
Goniiress, «id the Whtic wousc in iholr de­
cisionmaking. The associations also recom' 
mend ihat odditional plannifift and teclinlcal 
n«istancc be provided to stales to help them 
develop comprditnsive. multiobjcctive 
IlOOdpInln manoB'nieUt programs (see llie 
srtide by Jon Kusler and Larry Larson, 
'̂Beyond the Ark: A New Apprdiich to 

FlooiJplain Management." in the June 1993 
issue). Finally, tlie White House and Con­
gress should treat ihis summer's flood na a 
prototype or case study that couU suggest 
possible future di/ecticms fcr floodplain 
management and tlic restoration of tiqii.'lUc 
eeosystnns in oilier areas of the nation-

Jon Kitsler 
Ejtecuilve Dbuctor 

Association ofSltite 
Wellaiid Maiwgm 
Benie, New York 

b/b . • 
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SUSTAINABLE COMMUNITY RELOCATION: A DESIGN CONFERENCE 

.sponsored by 

The Alliance to Save Energy 

Working Group on Sustainable Redevelopment 

U.S. Department of Energy 

Federal Emergency Management Agency 

and 

The Keland Endowment Fund of The Johnson Foundation 

January 22-25, 1994 

Statement of Purpose 

To develop planning guidelines and strategies to rebuild and relocate, in a sustainable 
fashion, Mississippi Valley towns devastated by the spring floods. The conference will 
focus on state-of-the-art processes, procedures, and guidelines to assist communities 
that wish to or need to relocate. It is anticipated that this conference may ver>' well 
influence worldwide land and resource planning. 

"A mind, once stretched by a new idea, 
never regains its original shape.' 

Oliver Wendell Holmes 



WINGSPREAD SUSTAINABLE REDEVELOPMENT CONFERENCE 

January 22nd - 25th, 1994 

Ongoing efTorts in sustainable development took a turning point in January 1994. A 
conference/working session to develop guidelines for sustainably redeveloping coiiuBijnities and 
buildings destroyed by disaster was held at Wingspread, the Johnson Foundation's conference 
center near Racine, Wisconsin. The conference was funded by the Department of Energy (DOE) 
and co-sponsored by DOE and the Federal Emergency Management Agency (FEMA). 

While its focus was on rebuilding afler disaster, the conference was a turning point, the natural 
culmination of interdisciplinary efforts that have spanned the last few years, in which theory was 
developed into a plan of action for working with commimities to rebuild themselves in a 
sustainable way. Various significant contributions were made including: 

a) the evolution of a facilitated participatory process that will assist commimities in 
developing their own visions and values relative to immediate crisis (the disaster), 
medium and long term needs 

b) the evolution of a tool kit of sustainable options to assist communities in making choices 
about their future. The toolbox will address repair, relocation and redevelopment in the 
context of promoting resotirce conservation and integrated resource use relative to 
energy, materials, water, waste and communications while providing critically needed 
life support in the near term. Economic development was treated as an integral element 
of technologies to be included in the tool box. 

c) the realization that, from a technical viewpoint, that the knowledge and tools to 
implement sustainable development are available now; it is now time to begin working 
with communities, working with them to rebuild in a sustainable way and bringing them 
into the process of further developing the tool Idt. 

A multi-disciplinary team of forty experts in various fields, ranging from urban planning and 
architecture to economic development and renewable energy resources, participated in 
brainstorming and development of preliminary planning guidelines. The conference was 
facilitated by a team pf experts on sustainable development, many of whom were involved in 
organizing the "Greening of the White House" design charrette. The facilitators included Bob 
Berkebile, founding chairman of the AIA's Committee on the Environment and one of two 
representatives from the U.S. to the International Road to Rio's ongoing Working Group. Other 
facilitators included Pliny Fisk, Robert Oilman, Bob Simmons, Helen Kessler, Craig Sieben and 
Nancy Skinner. Representatives from DOE, FEMA, the Department of the Interior and the 
President's Council on Sustainable Development also participated. 

The conference was broken into five work groups: 1) Site Development, 2) Infrastructure, 3) 
Buildings, 4) Economic Development and 5) Community Process. The conference structure 
allowed each group to review the work of the other groups and incorporate comments fi-om the 



other groups. This provided a mechanism for integrating the work of all conference participants 
using a whole systems approach. 

The results of the conference will have varied and immediate applications. 

a) The Mayor of Valmeyer, Illinois, Dennis Knobloch, attended the conference and played 
an integral part in helping the experts understand the community process. Valmeyer is 
one of several towns relocating off the floodplain. Initially, the mayor had been reluctant 
to attend. However, the conference opened his eyes to opportunities which he had never 
before been aware of. He has now made a commitment to work on developing a 
framework for empowering communities to make important choices about their 
immediate and long-term future. 

b) The results of the conference will be of immediate assistance to the rebuilding effort in 
Los Angeles. One of the invited experts, Sim Van der Ryn, an architecture professor at 
the University of Califomia, Berkeley and former Califomia state architect, was obliged 
to cancel at the last moment because he was called by Califomia's govemor to assist on a 
working group to examine L.A.'s post earthquake infrastmcture options. Sim has 
requested that our information be made available to his group as soon as possible. 

c) It was agreed that we would convey our findings and experiences to the Communities 
Task Force of the President's Council on Sustainable Development, which is exploring 
and developing policies that encourage economic development, job creation, and 
protection of our natural resources. 

d) It is anticipated that the results of the conference will become the basis for an electronic 
conference, which will be available to community leaders as well as to others in the 
sustainable development commimity. The electronic conference will eventually become 
the home for the tool box of sustainable development technologies. 

The consensus of conference participants is that the spark ignited at Wingspread should not be 
extinguished. The facilitators are continuing to examine ways in which the tool box will be 
useful to commimities and to building a sustainable America. 
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