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Revisiting flood control
in light of the 1993
Mississippi flood event

The 1993 Midwest flood event was covered so
dramatically by the media that it distorted the
public’s and even Congress’s perception of the

flood in at least two ways: by creating the impression that
this magnitude of flood had never happened before and
probably wouldn’t happen again, and that the damages
were exceptionally costly. In reality, history shows that a
flood this large was not unexpected and will be likely to
happen again. Further, the reason flood damages become
increasingly costly is that we continually expand the
development which is destroyed in the wake of each new
flood.

These two impressions point to the reality that few
people—policy makers included—pay attention to floods
except when it’s flooding. Yet, that is exactly the time
when the politically-charged atmosphere makes sane and
sensible decision-making nearly impossible. As a result,
this nation does not have a federal flood control policy that
attempts to reduce flood damages; in fact, our policy
increases damages because it is limited largely to more
and bigger dams and levees. Documentation, however,
shows that these encourage more people to build and
farmers to plant in the floodplain behind them; not surpris-
ingly, where this happens, flood damages increase.

If federal policy is to be recast to reduce the ever-
expanding costs of flood damages, several policy compo-
nents will be required:

1. Flood control policy must discourage people from
living, farming and working on identified floodplains.
Therefore, its chief solutions must be mainly
“nonstructural” in nature. History shows that bigger
flood control structures lead to even bigger floods and
greater damages.

2. Federal programs already on the books that return the
floodplain to its natural state—particularly to wet-
lands—should receive serious attention and funding.

3. Federal programs that require property owners to
bear more of the burden of responsibility for their
choices to live and work in the floodplain should be
fully and correctly implemented. These include the      Printed on recycled paper
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National Flood Insurance
Program and the Crop In-
surance Program.

4. Federal disaster funding in
general should be re-
formed so that property
owners assume responsi-
bility for the damages they
sustain commensurate
with the risks they take.

In addition to offering di-
rection for a more effective
flood control policy, this pa-
per describes the history of
how this nation’s flood con-
trol policy evolved—from the
federal government’s initial re-
luctance to take on the respon-
sibility for flood control to
current property owners' ex-
pectations of full federal pro-
tection and reimbursement for
flood damage. It challenges
current assumptions that flood
structures should protect and encourage economic expan-
sion, particularly agricultural, rather than to decrease
flood damage. This paper also considers three other policy
areas that must be regarded in tandem with flood control
policy: agricultural, wetlands, and disaster relief. Finally,
throughout this paper, an examination of the federal
response to the 1993 flood highlights our inadequate flood
policy.

I. The 1993 Flood Event

The 1993 floods ranged in time from mid-June through
early August and across the eastern portion of the water-
shed of the upper Mississippi, affecting at least portions of
nine states: Iowa, western Illinois, northern Missouri,
southwestern Wisconsin, southern Minnesota, southern
North Dakota, and the eastern parts of South Dakota,
Nebraska and Kansas (Figure 1). Despite the great num-
bers of people, businesses, farms, and acres disrupted by
the flood, the magnitude of the 1993 flood event has
probably been exaggerated. While it was certainly very
big and did a great deal of damage, it was neither unique
nor unpredictable. In some respects it was outdone by
prior events, and there is every reason to believe it will be
outdone by future events.

To understand  exactly how
big was the 1993 flood event,
we must first define how floods
are measured. Floods are de-
scribed in the following five
terms:
Damages are assessed to the
“developed areas”—homes,
businesses, agricultural crops
and public infrastructure—
which are located in the area
inundated by floodwaters.
Inundation is the spread of
water beyond either the natu-
ral banks of the river channel
or manmade flood structures
such as dikes and levees, when
channel flows crest above
them. Inundation of land im-
mediately adjacent to the chan-
nel (the floodplains and river-
ine wetlands) typically occurs
as part of the annual cycle.
Flood Crest is the maximum
height reached by flood flows

at a particular location, as measured by gauging stations
on major rivers.

Flood Discharge is the volume of water flowing
down the major rivers.

Conditions in the Upper Watershed are those factors
which produce the flood flows, the most important of
which are snowmelt (in the spring) and rainfall. Other
relevant conditions are the capacity of the upper water-
shed to hold and slow the water as it moves toward the
main channels, and the timing by which that movement
occurs. The watershed’s capacity to hold the water, in
turn, depends not only on its innate holding capacity, but
also on the degree to which that capacity has been used up
prior to a given rainstorm.

Of all these terms, only the first, damages, is of
interest from a public policy point of view. People expect,
and the federal government has assumed, the responsibil-
ity for preventing flood damages and for providing resti-
tution when they occur. Understanding the other factors is
critically important in reducing those damages, but it is
only the damages that concern us. We talk about “flood
control,” but what we mean is “flood damage reduction,”
which is the actual policy goal.

We can now describe the 1993 flood in these five
terms.

Author’s Note
This report was prepared in the late fall of 1993 and
early winter of 1994. Several important and relevant
federal documents are not yet available, and will
probably be released later in 1994:

• The U.S. Army Corps of Engineers report on the
flood, including damage figures, which may be
expected in the fall, 1994;

• The report of the Interagency Task Force being
prepared by the Floodplain Management Re-
view Committee, scheduled for release by June
1, 1994;

• The Floodplain Assessment Report assigned to
the Corps of Engineers, by an undetermined date.

There are important pieces of the story that will
be provided and/or enhanced by these documents.
For this reason a final chapter on these reports will
be provided, as a postscript to this report, shortly
after they are made available to the public.
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Conditions in the Upper Watershed

Precipitation in the affected nine-state region was above
normal, according to the United States Geological Survey
(USGS), for the first seven months of 1993. Normal is
defined as averaging 30 inches per year, ranging from 16
to 40 inches at different locations; 45% of the annual rain
normally falls between April 1 and July 31, 15% of it in
June. At each of the 10 weather stations maintained by the
USGS in the target area, although rainfall was normal
from January to March, it was above normal from April to
June, and snowmelt in the Rockies was heavy. By early
June, the holding capacity of the watershed soils was
already overtaxed. The rains of late March, April and May
had saturated the soils. The natural capacity of the water-
shed to hold water is enhanced, in the upper watershed of
the upper Mississippi, by two government construction
programs: the Corps of Engineers’ reservoirs and the Soil
Conservation Service’s small watershed projects. These
areas filled during the spring, a normal occurrence. The
watershed was not ready for the onslaught of storms in
June and July.

Eight weather stations reported more than 200%—

and three of those registered more than 400%—of normal
rainfall for July (Wahl et al., 1993). The major summer
storms were: June 17-18: 2-7 inches in southern Minne-
sota, northern Iowa, southwestern Wisconsin; July 4-5: 2-
4 inches across Iowa; July 8-9: 2-8 inches in central Iowa;
July 15-16: 4-7 inches across North Dakota and into
Minnesota (7.5 in at Callaway, Missouri); July 22-24: 2-
13 inches of rain in parts of Nebraska, Kansas, Missouri,
Iowa and Illinois.

For the basin as a whole, it was the summer rainfall of
record, 19 inches, an event with a 1/2% probability of
occurring (aka a 200-year rainfall 1). Average rainfall for
the 100 years of record in the upper basin approximates 12
inches and the second largest on record, in 1915, with a 1%
occurrence probability, produced 15 inches (Kunkle et al.,
1994).

The severe storms in June and July developed out of
a particular weather system stalled over the area: the jet
stream had dipped south over the western United States

1Natural events typically are described by their probable fre-
quency of occurrence: a 100-year flood or rainfall has a prob-
ability of occurring once in 100 years. Hence the probability
(risk) of it occurring in any given year is 1%.

Figure 1 . The Upper Missississippi River Basin and the general area of flooding. (Source: Wahl, et al., 1993)
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and flowed up northeasterly across the Midwest; a south-
eastern high weather system blocked any eastward move-
ment of storms, and moist air from the Gulf of Mexico,
when it hit the cooler northern air, dropped its moisture,
over and over again. Various hypotheses were put forth to
explain this precipitation event—the El Nino/Southern
Oscillation; greenhouse gas-induced global warming; the
1991 eruption of Mt. Pinatubo—but the fact is, while it
was an unusual pattern, it was not unique. It was, in fact,
a similar pattern that produced the rainfall preceding the
last major Midwest flood event, in 1973 (Parrett et al.,
1993). The conditions in the upper watershed which
produced the 1993 flood, therefore, were saturation of
soils and storage areas during the spring and a series of
summer storms produced by an unusual but not unique
weather pattern, exacerbated by the coincidental merging
of flood flows as they moved into the main channels.

Flood Flows (Discharge)

As the storms of June and July hit, in various parts of the
watershed, the volume of their runoff into the main channels
of the watershed was recorded at the 154 gauging stations
maintained by the USGS along the Mississippi and its
tributaries (Parrett et al., 1993). Peak discharges set records
at 41 of these stations; at 15 others peak discharges exceeded
the previous “maximum regulated peak” and at 45 stations,
peak discharges exceeded the 100-year flood interval.

The discharge record, typically, is uneven across the
watershed. At 53 of the recording stations (one-third of all
stations), the summer’s peak discharges fell short of 100-
year flood levels and set no records. At the six gauging

stations on the Mississippi River, for example, a record
was set at only one, Keokuk, and at only two, Keokuk and
St. Louis, did the peak discharge surpass the 100-year
interval (Table 1).

The saturated conditions of the watershed and the
scattered but heavy rainstorms of June and July were
further aggravated by the timing of flows hitting the main
channels. Flows from the northern storm in June, for
example, arrived at the Mississippi coincidentally with
the flows from the early July storms in Iowa. Their
combined flows peaked on July 20 at St. Louis.

Flood Crests

Flood crests (described as peak stages) are the actual
determinants of the flooding, since they overtop the banks
and levees, producing the inundation. Flood crests during
the summer of 1993 set records at 65 of the 154 gauging
stations. At 23 of these, however, actual discharges had
been surpassed by past flood events, which means that
even though the height of the water passing through the
station surpassed historical records, the total volume of
the flood flows did not. Where this occurs, it is generally
assumed that some constriction of the channel has taken
place, allowing the same volume of water to produce
higher crests.

The total volume of water passing down the Missis-
sippi at St. Louis has been calculated by the Corps to be
111 million acre-feet which, given a 450,000 cfs discharge
at St. Louis over approximately 80 days, would produce
40,000,000 acre-feet of water in excess water in the basin.
It was this water which produced the flooding.
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Inundation

Ten million acres were flooded—more than 15,000 square
miles—slightly over two percent of the total acreage in the

upper Mississippi basin. Most of this area was probably
cropland. The Department of Agriculture estimates that in
addition to the five million acres lost to flooding after
planting, another three million had not even been planted,
due to excessive moisture in the soil prior to June (Tables
2 and 3).

Damages

There is no federal agency charged with responsibility for
determining overall disaster damages. As early as August,
the Climate Analysis Center of the National Meteorologi-
cal Center did some back-of-the-envelope damage esti-
mates, relying heavily on Associated Press numbers, and
the resulting $10 billion damage figure was picked up by
other agencies to describe flood losses. Subsequently the
Office of Hydrology of the National Weather Service has
expanded the number and made it official: $15.6 billion
(Richards, 1994), although it is no more than a highly-
educated guess. It includes crop losses due to pre-flood
saturation conditions in the upper watershed, some “di-
rect” income losses (the lost salary of a tugboat captain
would be included, for example, but the lost sales of the
stores where he does business would not).

Thirty-eight deaths resulted from the flooding; tens
of thousands of people were evacuated from their homes
and more than 10,000 homes destroyed. The insurance
industry estimates a total of approximately $800 million in
claims from private policies as a result of the upper
Mississippi flood event.

There were disruptions of interstate transportation
arteries that had far-reaching effects on commercial ac-
tivities across the country: bridges, highways and rail lines
were washed out. Eleven commercial airports were closed
briefly and barge traffic came to a halt along 500 miles of
Mississippi River for much longer periods of time. Cargos
were shifted from barge to rail and then rerouted around
the flooded area.

The flooding caused severe disruption in Des Moines,
Iowa, St. Joseph, Missouri, and Alton, Illinois, where
water and sewage treatment plants were disabled. Ap-
proximately 100 small river communities were rendered
uninhabitable. There were far larger than usual loads of
herbicides transported to impact the Gulf of Mexico
ecosystem in ways which may never be understood; the
full cost of flood fighting in man-hours and equipment
will never be recorded.

The agencies responsible for surveying and calculat-
ing certain specific damages, however, are far from com-
pleting their work (the Corps of Engineers, for example,
lacked the funds to begin damage surveys until the begin-
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ning of 1994), and an agency-by-agency polling produces
estimates that are compatible neither with one another nor
with the overall estimate. Presumably the breach will be at
least partially bridged in the several major federal reports
due to be released throughout 1994.

Crop Damage. One way to roughly estimate the degree to
which crop production was affected is to compare the
production of major crops with several prior years, in the
nine Midwestern states affected by the flooding. Figure 2
shows that although in 1993 wheat production actually
increased by almost 11% over 1991 production, all other
comparisons show production reductions in 1993 which
range from 13.5% to 34.4%. Production of wheat in North
Dakota, which surpassed the other flooded states in 1992,
fell back by 29% in 1993, still exceeding the 1991 results.
In Kansas, the largest producer of wheat in 1991, produc-
tion rose slightly in 1993 (Figure 3). Soybean production
was below 1992 levels in all states, but rose above 1991
levels for the largest 1992 producer, Illinois, in 1993
(Figure 4). Corn production, falling 19% from 1991 and
34% from 1992’s record for the nine states, fell below
1991 levels in all states except Illinois and Kansas, which
had 10% and 5% increases, respectively, in 1993 (Figure
5). Midwestern wheat production, apparently, was not
significantly affected by the floods. If these gross produc-
tion figures are any indication, the only severe impacts
were felt in Iowa, on corn and soybean crops. And if the
Department of Agriculture’s earlier estimates of nonpro-
ductive crop acres is any indication (Tables 2 and 3), no
more than 5/8 of the year’s production losses could be
attributed to overbank flooding, the remainder (if not
more) associated with the saturated soil conditions of the
spring.

Destruction of Levees. To the extent that crops were
directly affected by the floods, they were inundated as a
result of the failure of the hundreds of miles of levees
abutting the major rivers of the upper Mississippi basin. In
the particularly hard-hit Missouri River Basin, 93% of the
Levee Districts were breached or overtopped. All the
levee systems from Burlington, Iowa, to Cairo, Illinois,
and from south of St. Louis to Cape Girardeau, Missouri,
were nonoperational for periods of time. Levee destruc-
tion is summarized in Table 4.

There are three categories of levees, from the point of
view of repair: federal; nonfederal which qualify for
federal “sponsorship” by meeting certain standards of
construction and maintenance; and local levees which, if
repaired, are done so at local expense. Public Law 84-99
sets maintenance standards for local drainage districts that

wish to qualify for federal sponsorship and thus be eligible
for federal assistance in a disaster.

Final damage estimates will not be available from the
Corps of Engineers for many months, but early assess-
ments of damages in the two major Corps districts abut-
ting the upper Mississippi River provide an insight into the
nature and approximate values of those damages. Within
the Rock Island Corps District, whose jurisdiction extends
from just above St. Louis northward to the southern
boundary of Minnesota, the district economist anticipates
that at least $500 million of damages will be substantiated
once the surveys are done. His current damage estimates,
extrapolated from the 1973 flood, are for $329 million,
distributed between $186 million of property damage and
$111 million in crop damages. He estimates that there
were 400,000 acres damaged.

The Rock Island District has constructed 32 levees
(covering approximately 300 miles) along the upper Mis-
sissippi River, maintained mainly by local drainage and
levee districts which have satisfied the conditions neces-
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Figure 5.  Midwest corn production, 1991-1993. (Source: USDA Annual Crop Summary, 1/94)

Figure 3.  Midwest wheat production, 1991-1993. (Source: USDA Annual Crop Summary, 1/94)

IL IA KS MN MO NE ND SD WI Total
0

200

400

600

800

1,000

1,200

1,400

M
ill

io
ns

 o
f B

us
he

ls

1991

1992

1993

Figure 4.  Midwest soybean production, 1991-1993. (Source: USDA Annual Crop Summary, 1/

94)



9

Flood Control Policy

sary to qualify for federal assistance in making repairs.
Fifteen of these were damaged in the floods and have been
repaired, at a total cost of $30 million. Within the Rock
Island District there are another 150 or more nonfederal
levee districts and from these the Corps has received 61
applications for assistance in making repairs, of which
only 12 qualify for the requested assistance. The recon-
struction work proceeds in two phases: the initial emer-
gency task of closing the breaches has been completed; the
second phase, subject to National Environmental Protec-
tion Act and other federal regulations, will proceed more
slowly.

The St. Louis District’s jurisdiction extends from just
north of the confluence of the Missouri River south to
Thebes, Illinois, which is upstream from the Ohio River.
Damage surveys here also have not been completed. The
district economist estimates $1.4 billion in damage for the
district, based upon a million acres of crop, 56,000 urban
acres and 339,000 acres of other land being flooded. The
levees that held in this district were urban levees. A dozen
federal levees in St. Louis were overtopped, where the
design was based on the 50-year event. All the nonfederal
levees were overtopped. There are 65 levee districts

eligible for federal assistance in the district: 42 federal and
23 nonfederal.

How Big is Big?

A Congressman, on the House floor in July, called forth
images of a wrathful God destroying civilization by de-
scribing the 1993 flood as of “biblical proportions” (Con-
gressional Record, 7/22/93). In his January 1994 State of
the Union Address President Clinton referred to the event
as a “500-year” flood. Only slightly more conservatively,
the United States Geological Survey said “in terms of
property, disrupted business and personal trauma, [it] was
unmatched by any other flood disaster in U.S. history”
(Parrett et al., 1993). The Department of Agriculture
defines it as “probably the costliest flood of this century”
(USDA, 9/28/93). It probably was. So were all the others,
however, when they occurred.

Herbert Hoover characterized the 1927 flood, when
250 people died along the Mississippi, as the “greatest
disaster of peacetimes in our history” (Arnold, 1988). He
undoubtedly was forgetting the 1913 flood events where

Figure 6.  National annual flood-related damages, adjusted to 1993 dollars. (Source: Richards, 1994,
National Weather Bureau).
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467 people were killed in the Ohio Valley, and Missis-
sippi floods were “the worst yet seen on the river”
(Arnold, 1988). In the spring of 1936 the Potomac rose 20
feet above flood stage and shortly after Congress watched
sandbags piled against the Lincoln and Washington monu-
ments, it hurried to pass the landmark Flood Control Act
of 1936.

Flooding is a springtime phenomena, some years far
worse than others, and as development in the floodplain
has increased, so have the damages and the crisis rhetoric.
Fernando de Soto, viewing a flood on the Mississippi in
1543, expressed awe but no alarm: there was no disaster
because there were no damages; no damages because
there was no development.

The Midwest flood of 1993 was a big one, at some
places in the watershed it could indeed be described
statistically as a 500-year event (with a 0.2% probability
of occurring in any given year), but in historical context,
it was merely one more point on a rising continuum.

The Office of Hydrology of the National Weather
Service has recently updated their history of flood damages
from 1903 through 1993, adjusted by the CCI index (Table
5, Figure 6). Seen annually it shows the periodic nature of
major floods; aggregated by 30-year periods, it demon-
strates the gradually rising costs of flood damage through the
century. Total flood damages for the 91-year period are
$219.7 billion.

The Weather Service has adjusted earlier data for
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population increases over time, showing that flood dam-
ages in relation to population have stayed relatively con-
stant (Johnston, 1992). It is clear that as the population has
increased, it has populated the flood hazard areas along the
rivers accordingly, pushing damages upwards, in spite
what has been a long and costly national struggle to bring
them under control.

II. History of National Flood Control
Policy and Programs

Comprehensive, nationwide flood control was not univer-
sally acknowledged to be a proper activity of the federal
government until the passage of the 1936 Flood Control
Act. Yet flood control projects had been, in fact, funded by
Congress since as far back as the early 19th Century,
usually camouflaged as navigation projects and always
embroiled in bitter debate. While the nature of the debate
changed over time, many elements flourish today.

The earliest argument, appropriate to the newly-
federated states, was against the constitutionality of fed-
eral flood control activities. Along with navigational
projects, they were viewed as “internal improvements,”
an activity relegated to the states, yet those same states
were poorly funded, having lost their customs revenues to
the federal government (Reuss and Walker, 1983). It was
only after the 1824 Supreme Court decision, Gibbons v.
Ogden, that Congress’s power under the Commerce Clause
“To regulate Commerce. . .among the several States”
could be expanded to include the financing and construc-
tion of road and river improvements, and that such projects
began to be built with federal funds. Although the battle
had not yet been won for flood control projects, Congress
typically, immediately after and in response to heavy
flooding, passed navigation laws whose clandestine intent
was flood control.

The first such laws of any significance were the
Swamp Land Acts of 1849 and 1850, following close upon
the flooding along the lower Mississippi in 1849. These
were land grants, transferring more than 100,000 square
miles of land from the federal to state governments with
the intention that the revenue from their sales be used to
build levees and drainage canals.

Accompanying the debate about the constitutionality
of flood control works were three concerns which have
survived until today. The first was whether federal taxes
should fund improvements benefiting a particular locality
and group of people. Charges of pork-barrel2 and log-
rolling3 have always dominated the debates. President

Franklin Delano Roosevelt, on whose watch the 1936
Flood Control Act was passed, cynically viewed the flood
control projects previously funded through Rivers and
Harbors legislation as rewards to “those who could talk
the loudest” (Arnold, 1988).

The second objection to federal funding of flood
control projects was the enormous costs. On the Missis-
sippi River, which was often viewed by Congress as a
property of the federal government and where the funding
of flood control projects had met the least resistance, more
than $120 million was spent on levees by both federal and
local entities between 1882 and 1916. Even then, in 1927
an additional $325 million was allocated to improvements
on the Mississippi, the largest public works project appro-
priation ever authorized, even exceeding the $310 million
cost of building the Panama Canal. Local cost sharing on
flood control projects was a partial solution to both these
problems: it reduced the overall costs to the federal gov-
ernment by shifting a portion to the local property owners
who would benefit most from the improvements.

The third issue first gained prominence in the middle
of the 19th century when it was squashed soundly, only to
resurface with vigor 100 years later—the issue of flood
control technology. In 1850, Congress appropriated
$50,000 to study flooding in the Mississippi Delta, to be
split between two studies. The first, by Charles Ellet Jr.
and published in 1852, concluded that flood damages
could and should be reduced by restricting the occupancy
of the floodplain. The second report, published in 1861
and authored by Captain Andrew A. Humphreys and
Lieutenant Henry L. Abbot, strongly endorsed levees as
the only appropriate flood damage prevention technique.
This Report Upon the Physics and Hydraulics of the
Mississippi River by the later-to-become Chief of Engi-
neers Humphreys dominated flood control thinking and
activity well into the 20th century (Moore and Moore,
1989).

It flooded on the Mississippi in 1862, 1865, 1869 and
1874. The 1874 flood led to the creation of the Mississippi
River Commission in 1879, which initiated levee and revet-
ment construction and dredging. From the end of the Civil
War through to the beginning of the next century the funding
mechanism was pork barrel, the technology was levees and
the locale was primarily the lower Mississippi River.

In 1907 a major flood did disastrous damage in
Pittsburgh and in 1913 flooding in the Ohio Valley killed
more than 400 people and caused about $200 million in

2For political gain rather than program improvement.
3Support of someone’s project in return for their support of
yours.
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property losses. Again, there was heavy flooding on the
Mississippi. The House Committee on Flood Control was
established in 1916, and Congress passed the Flood
Control Act of 1917, for the first time explicitly for flood
control, yet restricted to controlling floods on the lower
Mississippi and Sacramento rivers. After three waves of
flooding in 1927, “the greatest natural disaster since the
San Francisco earthquake” (Moore and Moore, 1989),
inundating 20,000 square miles, killing over 200 people
and destroying the homes of 700,000 residents along the
lower Mississippi, the narrowly-focused Flood Control
Act of 1928 was passed (authorizing the expenditure of
dollars which exceeded the construction of the Panama
Canal). This was intended to once and for all put an end
to flooding on the lower Mississippi. Needless to say, it
did not.

Soon the country and its leaders became engrossed in
the struggle to survive the Great Depression, and both
Presidents Herbert Hoover and Roosevelt viewed flood
control work as an unemployment relief measure; WPA
workers were often used on Corps of Engineers’ projects.
Congress was discomfited to notice that the floodwaters of
1912 and 1913 had not been deterred by the prior invest-
ments and massive buildup of the levees on the Missis-
sippi River. Interest in a comprehensive Flood Control
Act began to build under the leadership of Rep. Riley J.
Wilson (R-La.), an act which would lay the groundwork
for a broad-based national flood control effort.

President Roosevelt had a personal interest in flood
control through his enthusiasm for forestry. Having an
aversion to pork barrel projects and an understanding of
the importance of comprehensive watershed manage-
ment, he favored a nonpolitical, permanent commission
for water resource planning. In 1934 he created the Na-
tional Resources Board (NRB), asking for a comprehen-
sive plan for water resources by December 1, 1934. The
battle lines were drawn: it was the Congress and the Corps,
whom Congress could rely upon to be responsive to their
particular (district-specific) needs, against the President
and his independent NRB. Then, predictably, the floods
began.

The Flood Control Act of 1936

In the spring of 1935 floods devastated Washington state,
Virginia, West Virginia, Wisconsin, Missouri, Austin,
Texas, upstate New York and the Republican and Kansas
River basins. Ohio River flooding took 236 lives. One
hundred flood control bills were introduced in Congress.
HR8455 arrived on the House floor in August, where it
was described as the “biggest pork barrel that has come to

Congress since I have been a member” by Congressman
Robert Rich (R-Pa.), the ranking Republican on the Flood
Control Committee (Arnold, 1988). It was so flagrantly
skewed toward political favoritism rather than flood dam-
age reduction that it was sent back to committee.

In the spring of 1936, floods attacked the East Coast;
84 drowned in Pennsylvania and 23 elsewhere; the indus-
trial center of Pittsburgh was paralyzed; floodwaters over-
flowed the Potomac River and spread across the capital’s
parks. HR8455 took on new life, was substantially im-
proved, and on June 22 President Roosevelt signed the
Flood Control Act of 1936 against the advice of his
National Resources Board and Bureau of the Budget. In
drafting the legislation Congress had ignored the board
(and in fact abolished it seven years later). The bill
reflected the Corps’ traditional approach of structural
solutions developed on a piecemeal basis, and was vulner-
able to congressional log rolling and indifferent to the
concept of long-range planning.

The 1936 Flood Control Act opened with a policy
statement that irrevocably established the constitutional
basis for a federal interest in flood control, echoing the
General Welfare clause: “Floods. . .constitute a menace to
national welfare. . . .[F]lood control is a proper activity of
the Federal government. . .in the interest of the general
welfare.” The scope of that interest was defined as the
navigable waters or their tributaries; and the authorized
activities were investigations and improvements of rivers
and their watersheds. The bill also included the condition
that such activities would only be engaged in “if the
benefits to whomsoever they may accrue are in excess of
the estimated costs” and it spelled out what are known as
the “ABC” requirements of local involvement: that local
interests would provide the land, the easements and right-
of ways; would hold the federal government harmless; and
would maintain the completed structures.

Recent History

The unified long-range planning approach visualized by
President Roosevelt didn’t come to pass. After the demise
of the National Resources Board in 1943, it was several
decades before a weaker version of that planning body
came into being, the Water Resources Council, authorized
by the Water Resources Planning Act of 1965, only to be
dismantled by President Reagan in 1982. Flood control
policy was driven, sometimes haphazardly, by the more
than 100 water resources laws passed, several dozen
executive orders issued and countless interagency agree-
ments signed since 1936. Many billions of dollars were
spent on flood control projects, including more than 300
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reservoirs nationwide. Flood Control Acts were passed in
1938, 1941, 1944, 1948, 1950 and 1955. The Act of 1958
added hurricane protection to the federal responsibilities.
And the debates continued.

There were the old issues of high costs and of who
pays and who benefits, which had been exacerbated by the
passage in 1954 of Public Law 83-566, the Watershed
Protection and Flood Prevention Act. This Act authorized
the Soil Conservation Service of the Department of Agri-
culture to build small flood protection structures in the
upper watershed entirely at federal expense. Not only did
these projects provide instant economic benefits to local
property owners in the form of increasing land values, but
those same increases, when included in the cost/benefit
calculations, were used to justify the projects. Corps
reservoir projects, exempted from the ABC requirements
by the Flood Control Act of 1938, perpetrated the same
questionable economics. Increasingly, there was the issue
of whether the damages could actually be reduced by
structural (levees and reservoirs) flood control works.
There was evidence that the more money was spent, the
more the damages increased, and it wasn’t because of the
weather.

As early as 1937, an unlikely critic, General Max C.
Tyler, assistant chief of the Corps of Engineers, had
blamed our flood problems on floodplain development
(Moore and Moore, 1989). In 1951, Arthur Maass pub-
lished a sharp criticism of the Corps of Engineers for
catering to the demands of special interests and of Con-
gress for the absence of sound planning (Moore and
Moore, 1989). A 1955 study pronounced that “1903
experienced some of the most extraordinary floods on
record. Yet the reported damage of $53 million was less
than in 1949, a comparatively quiet flood year” (Moore
and Moore, 1989).

The Senate took note of the fact that while flood sizes
were not increasing, flood damages were. Harlan H.
Barrows and Gilbert F. White at the University of Chicago
Department of Geography wrote extensively on the sub-
ject, and, in a 1958 study, White pointed out that for every
$6 of potential flood damage reduced by new measures, at
least $5 in potential new flood damage was added (Moore
and Moore, 1989) .

Flood control policy was ready to see some changes.
In 1966 a Task Force formed by the Bureau of the Budget
and chaired by White issued a report, A Unified National
Program for Managing Flood Losses, (published as House
Document 465) pulling together the criticisms of the prior
three decades into a comprehensive set of recommenda-
tions revolving around the recognition, pure and simple,
that floodplain development produced flood damages.

The Water Resources Council was assigned responsibility
for implementation of the recommendations, and the
program itself was revised in 1979 and again in 1986 by
the Federal Interagency Floodplain Management Task
Force. The Task Force itself had been formed in 1975 to
prepare the Unified National Program for Floodplain
Management.

This Task Force released in 1989 a Status Report on
the Nation’s Floodplain Management Activity: An In-
terim Report which was followed by the appointment of a
National Review Committee who prepared their own
Action Agenda for Managing the Nation’s Floodplains. In
the meantime, a 600+ page document was prepared by
private consultants for the Task Force, titled Floodplain
Management in the United States: An Assessment Report,
(Johnston, 1992). Starting in the 1960s and accelerating
into the early 1990s, therefore, the talk about flood control
was placing much more emphasis on nonstructural solu-
tions.

Although new levees continued to be built and old
ones repaired, some new programs were being designed to
reflect this change of emphasis. The most important of
these was the National Flood Insurance Program, autho-
rized by Congress and strengthened in the Flood Disaster
Protection Act of 1973. The Flood Insurance Program
signaled a shift from reducing the floods through struc-
tural controls to reducing the damages by limiting the
development in flood prone areas. It did this with a carrot
and a stick: the carrot was federally-subsidized flood
insurance available to property owners in flood-prone
areas; the stick was making that insurance available only
in those communities which adopted floodplain zoning.
The federal government also offered to pay for the flood-
plain mapping upon which the zoning restrictions would
be based. The intent was to limit development on the
floodplain and to share the costs of flood damage with the
homeowner who paid the premiums.

National policy, driven for two centuries by eco-
nomic interests, was beginning to accommodate a new
national priority. In 1969, Congress had passed the Na-
tional Environmental Protection Act, the harbinger of
environmental consciousness and growing appreciation
of the importance of natural floodplains and their associ-
ated riverine wetlands. Tough principles and standards for
water resources projects were adopted in 1973; the Water
Resources Development Act of 1974 (PL 93-251) empha-
sized nonstructural technologies.

No major bill authorized water projects between 1970
and 1986, and the dollars spent on major water projects
declined from $6 billion in 1968 to $1.2 billion in 1984.
The program emphasis had begun to shift—away from
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structural control of floodwaters to a nonstructural em-
phasis on the treatment of flood-prone areas—away from
floodplain development and toward protection of flood-
plains for flood storage and wetlands.

Who’s In Charge?

Three federal agencies have the major federal responsibil-
ity directly related to flooding: the Army Corps of Engi-
neers for the construction of flood control works, the
Department of Agriculture for insurance against and reim-
bursement for crop damages resulting from floods, and the
Federal Emergency Management Agency for after-flood
assistance, insurance against and reimbursement for all
noncrop flood-related damage. In addition, there are a
variety of lesser functions and responsibilities scattered
among both these and other federal agencies.

The U. S. Army Corps of Engineers. The Corps is a
branch of the U.S. Army, within the Department of De-
fense. It officially began in 1802 to design and construct
fortifications. It is organized into 11 divisions, subdivided
into 36 districts. The 1993 flood event affected territory
within the St. Louis District in the Lower Mississippi
River Valley Division, Kansas City Districts of the Mis-
souri River Division, and within the Rock Island and St.
Paul districts of the North Central Division. The bulk of
the flooding activities occurred within the jurisdiction of
the Rock Island, St. Louis and Kansas City districts.

The Corps has the primary federal
responsibility for flood control works,
the construction of levees, floodways
and reservoirs. It has specific author-
ity in the event of natural disasters
under Public Law 84-99, to undertake
emergency operations before, during
and after a flood in flood fighting,
rescue and repair or restoration of any
flood control work, and the repair and
rehabilitation of flood control works.
It appears that the Corps has been
averaging about $750 million per year
on flood control works since 1960 (
Figure 7, from Johnston, 1992).

The Federal Emergency Manage-
ment Agency. FEMA was created by
executive order out of the old Civil
Defense Agency in 1979 when the
Flood Insurance Program and other
activities were transferred from the

Department of Housing and Urban Development (HUD).
It is organized into nine regions: the 1993 flooding oc-
curred in the fifth and seventh FEMA regions, headquar-
tered respectively in Chicago and Kansas City. Its primary
authorizing legislation is the Stafford Disaster Relief and
Emergency Assistance Act (PL 93-288 as amended by PL
100-707).

FEMA provides individual assistance, including tem-
porary housing, household goods, counseling, etc., and
public assistance such as damaged infrastructure repair, in
the wake of a flood disaster and upon an official presiden-
tial “disaster declaration” for specified counties. There
have been 508 presidentially-declared flood-related di-
sasters in FEMA’s 15-year history.

Section 404 of the Stafford Act has allowed FEMA to
contribute up to 50% of the cost of hazard mitigation
measures, but limited this use to 10% of all FEMA grants.
These restrictions were loosened slightly in the aftermath
of the 1993 flood (see “Other Legislative Action” below).
This is essentially a “buy-out” program, permitting the
agency to assist damaged property owners wishing to
relocate outside the flood-prone area rather than to repair
old structures.

FEMA also administers the Flood Insurance Program.
Originally subsidized and operated entirely out of HUD,
today the FIP is actuarially-based and participated in by
private insurance companies. There are approximately 20,000
communities participating in the Flood Insurance Program,
yet less than one third of the nine million buildings exposed

Figure 7.  Construction and operations and maintenance costs for
the Corps of Engineers Flood Control Program. (Source: National
Council on Public Works Improvement. Fragile Foundations: A
Report  on America's Public Works, Final Report to the President
and the Congress. Preprint. Washington, D.C., 1988.)
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to flooding risks are covered by flood insurance (Johnston,
1992). Furthermore, due to constantly repeated losses, only
2% of the policies have accounted for more than 25% of the
claims. The program specifies that banks and savings insti-
tutions which provide loans for purchase of properties in the
100-year floodplain must require that flood insurance be
purchased and maintained. There is no mechanism for
insuring their compliance, however, nor penalties for their
failure to do so.
The Department of Agriculture. Two USDA programs
are directly related to flood relief: the Crop Insurance
Program and the Disaster Assistance Program, both funded
by the financial arm of the department, the Commodity
Credit Corporation, and administered by the Agricultural
Stabilization and Conservation Service (ASCS). Under
the Crop Insurance Program farmers who qualify can buy
insurance which is subsidized and guaranteed by the
government; farmers can select coverage for 25 to 65% of
crop losses, according to the premium they pay. The
extent to which the program is subsidized varies from year
to year. The current program is authorized by the Food,
Agriculture, Conservation and Trade Act of 1990 which
calculates the loss payment in relation to target price,
ASCS-established yield and prevented planted acreage,
all of which are concepts related to the ASCS Production
Adjustment and Price Support programs discussed in
Section IV of this report.

Although some form of crop insurance had been

available since 1938, the Federal Crop Insurance Act of
1980 (PL 96-365) expanded its scope and availability.
Participants in the Crop Insurance Program represent 69.7
million of the 122.9 million acres (57%) which qualify for
the program in the nine-state flood area (Table 6).

The USDA’s Disaster Assis-
tance Program provides relief pay-
ments—at a somewhat lower rate of
restitution—to farmland owners who
do not elect to enroll in the insurance
program. It makes crop loss reimburse-
ment available to farmers whether or
not they are eligible for the Crop Insur-
ance Program, providing, therefore, a
disincentive to enrollment in the insur-
ance program.

In addition to the two ASCS
flood damage reimbursement pro-
grams, a second branch of the Depart-
ment of Agriculture, the Soil Conser-
vation Service (SCS), administers sev-
eral flood damage control and preven-
tion programs. The SCS was estab-
lished within the Department of Agri-
culture in 1935 out of the former Soil
Erosion Service which operated under
the Department of Interior, largely with
Civilian Conservation Corps person-
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nel. The SCS has developed into the technical assistance
arm of the department and has been responsible for plan-
ning and construction of small flood control projects in the
upper watershed: first under the Flood Control Act of
1944 which authorized 11 specific projects; then under the
Watershed Protection and Flood Prevention Act of 1954
which gave it broad authority for the small watershed
program.

The SCS has constructed 2,964 dams throughout the
nine Midwestern states under consideration, only 38 of
which are not within the upper Mississippi watershed. The
dams receive drainage from approximately five million
acres and provide roughly a million acre-feet of flood
storage. These projects represent the only federal program
for capturing water in the upper watershed, but their
funding is trivial compared to that allocated to the Corps
of Engineers’ large mainstem projects (Figure 8).

The SCS also administers the new Emergency Wet-
lands Reserve Program, a twin of the Wetlands Reserve
Program housed in the ASCS. Both programs authorize
the Department of Agriculture to purchase permanent
easements for restoration of farmed wetlands. The ASCS
program has moved slowly, initiating a pilot program
covering 50,000 acres in 1992. The Emergency Program,
targeted on the farmland flooded when levees broke in the
1993 floods, was accepting applications by December.
Both programs are receiving funding for second phases in
the spring of 1994.

III. Federal Response to the 1993 Flood

With its usual after-the-flood dispatch, the federal govern-
ment adopted legislation that provided funding to com-
pensate damages long before the floodwaters had sub-
sided. On August 12, 1993, President Bill Clinton signed
HR 2667 into law (PL 103-75), authorizing the expendi-
ture of $5.7 billion. The president had asked for money as
early as July 14, but then for only $2.2 billion and the
House approved $2.8 on July 27; Clinton then asked the
Senate for $4.8 billion, and although the final bill autho-
rized $5.7, only $3.857 billion was a direct appropriation,
with an additional $986 million of contingency spending
and $900 million of borrowing authority.

The legislation sailed through the Congress in three
weeks, easily overcoming the obstacles it confronted. Bad
timing produced the main obstacle—the flood relief bill
came on the heels of an exhausting congressional battle
over the president’s deficit reduction package, during
which a group of freshmen representatives argued unsuc-
cessfully for more substantial spending cuts. This same

group, while they supported the disaster relief package as
such, objected to its being exempted from the new “pay-
as-you-go” requirement that any new spending had to be
offset by cuts elsewhere. The leadership outmaneuvered
them, however, and the House authorized deficit financ-
ing of the $5.7 billion package.

In the Senate the only controversy was over the actual
amount of aid, and senators from the upper Mississippi
states successfully doubled the formula for calculating
crop loss payments and added an additional borrowing
authority for the Commodity Credit Corporation.

Almost four-fifths of the money in PL 103-75 went to
FEMA and to the Department of Agriculture to compen-
sate for crop losses (Table 7). The Corps of Engineers and
the Community Development and Economic Develop-
ment Agency received 3-4% each, and the remaining 10%
was distributed among more than 20 other programs
housed in the departments of Commerce, Labor, Health
and Human Services, Education, Transportation, Housing
and Urban Development, Interior, the Commission on
National and Community Service, and the Environmental
Protection Agency.

How the Money is Being Spent

Officials in the Federal Emergency Management Agency
believe that by the time it is over, they will have paid out
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more than $1.36 billion to provide restitution for flood
damages. Specifically, they anticipate spending:

$189 million in Federal Flood Insurance payments
$200 million for individual assistance
$40.5 million for individual grants
$28 million for unemployment disaster assistance
$30 million for emergency assistance
$750 million for public assistance (assistance to local

and state governments)
$125 million for hazard mitigation (the “buyout”

program)

The Flood Insurance Program, which was expected to
eventually cover most of the costs of urban flood damages,
paid out little more than 3% of total federal outlays for this
flood, and almost two-thirds of that was paid out in one
state, Missouri (Table 8).

FEMA expects the $125 million made available to the
“buyout” program to assist in the purchase of 2 to 5% of
the 1500-3000 structures damaged in the flood.

The U. S. Department of Agriculture had paid out
$460 million of direct disaster emergency assistance by
December 6, 1993, most of which went to Crop Disaster
payments ($219 million) and Crop Insurance indemnities
($208 million). Based upon claims received, however, it
anticipates a final outlay of $639 million for Crop Insur-
ance payments, almost three-quarters of it going to insurees
in Iowa, Minnesota and North Dakota (Table 9, Figure 9).

Under the Watershed Protection Program, the Soil
Conservation Service processed almost 3,000 damage
survey reports, providing erosion control (50%), levee
repair (22%) and debris removal (28%) assistance. Under
direction from the White House, SCS levee repairs are
restricted to drainage areas of less than 400 square miles,
leaving the larger structures to the Corps (Phillips, 1994).
Of the $60 million allocated to this program, 25% was set
aside for the Emergency Wetlands Reserve Program.

Other Legislative Action

A flurry of related congressional rhetoric and activity
followed the passage of the disaster relief bill. Speaker of
the House Tom Foley (D-Wash.) pledged to establish a
task force to examine how Congress finances disaster aid
and Rep. Richard Gephardt (D-Mo.) was eventually as-
signed responsibility for setting it up. In January 1994
Reps. Richard Durbin (D- Ill.) and Bill Emerson (R-Mo.)
were appointed as co-chairmen, other members were
chosen, and it was charged to report back to Congress in
the fall.

There was a successful move to expand Section 404
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of the Stafford Act by increasing federal aid to damaged
property owners wanting to relocate out of the flood
damage area. Senate Bill S.1670, A Bill To Improve
Hazard Mitigation and Relocation Assistance in Connec-
tion With Flooding, was passed, jointly with HR 3445, and
became Public Law 103-181. It does not authorize new
monies, but instead allocates more of FEMA’s HR 2667
allocation (15% instead of 10%) to assist people who
wanted to relocate outside the floodplain rather than to
repair or rebuild, and increases the federal share in reloca-
tion activity from 50% to 75%.

There were a number of bills and amendments of-
fered which would allow federal assistance in the repair of
levees ineligible for such assistance under current legisla-
tion. Some were withdrawn or voted down but one such
bill, HR 3583, passed the House by voice vote on Novem-
ber 23, 1993, and was approved by the Senate in 1994.

Proposals for reform of the flood insurance program
were offered by Sen. John Kerry (D-Mass.) and Rep.
Douglas Bereuter (R-Neb.), and a bill, HR 3191, was
sponsored by Reps. Joseph Kennedy (D-Mass.) and Peter
Deutsch (R-Fla.) which would “promote compliance with
requirements for mandatory purchase of flood insurance,
to provide assistance for mitigation activities designed to
reduce damages to structures subject to flooding and
shoreline erosion, and to increase the maximum coverage
amounts under the program. . .”

Secretary of Agriculture Mike Espy presented a pro-
posal to Congress for reform of the Crop Insurance Pro-
gram which would reduce (and in some cases eliminate)
the premiums, and at the same time deny disaster assis-
tance to farmers eligible for the insurance.

An amendment was tacked on to the Appropriations
Bill for Energy and Water Development that gave the
Corps of Engineers $2 million (with a reported promise of
another $2 million later) for a floodplain management
assessment of the Mississippi River.

During the numerous congressional debates, ques-
tions were raised, but not answered:

• Should Congress fund disaster relief programs from
the deficit or require compensatory budget cuts, as
necessary for other new spending bills?

• Shouldn't the government be more generous with its
relief payments to the flood's victims?

• What do we do about the deficiencies in the National
Flood Insurance Program? Rep. Bereuter said that the
fact that the NFIP encourages further development in
hazardous areas is “the most damning thing in our

current program,” and that just one in five mortgage
holders in the flood areas have flood insurance (Con-
gressional Quarterly, 11/6/93).

• How can we reform the Federal Crop Insurance Pro-
gram? Reform advocate Rep. Fred Grandy (R-Iowa)
stated the problem succinctly: “We’re basically tell-
ing people we want you to buy insurance, but if you
don’t, we’ll bail you out anyway” (Congressional
Quarterly, 7/17/93).

Executive Branch Response

President Clinton immediately set up a Flood Task Force,
chaired by Agriculture Secretary Mike Espy, to coordi-
nate the after-the-flood activity of some 27 federal agen-
cies. The Flood Task Force itself then established a 38-
member Interagency Floodplain Management Task Force
under the chairmanship of the Corps’ Gen. Gerald Gallo-
way, subdivided into two types of groups: a 16-member
Scientific Assessment and Strategy Team (SAST); and 12
members on loan from related federal agencies grouped
into Physical Processes, Impacts and Policy groups.

The ambitious mission of the Interagency Floodplain
Management Task Force is to report back to the Espy
Committee no later than June 1, 1994, with the following:

• A description of the flood event, including quantita-
tive assessments of damages incurred;

• A summary of concerns of affected parties;

• Identification of areas where alternative flood man-
agement efforts might be focused;

• Proposals for administrative or legislative change to
improve disaster recovery and floodplain manage-
ment programs; and

• Identification of data and resource needs for future
floodplain management decision-making.

IV. Other Policy Considerations

Flood control policy has done battle, throughout its his-
tory, with other national policy interests. Its high costs, a
subject of debate for 150 years, has made it a factor in the
deficit-reduction debates of the 1990s. Tax and special
interest issues impact and are impacted by flood control
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policy. Flood control policy has and will continue to move
in tandem with and opposition to a whole bevy of eco-
nomic and environmental policy concerns. Today, how-
ever, it is most closely intertwined with agricultural and
wetlands policies, as well as a broader disaster relief
policy. These three policy areas should be looked at
briefly.

Agricultural Policy

Agricultural policy in the United States has dealt mainly
with problems of production surpluses, whose brief ex-
ceptions have only exacerbated the problem. During World
War I, U.S. farmers fed two continents, opening up new
cropland which first met the need and then later produced
unwanted surpluses. By 1921 farmers were in recession,
and in the 1920s a million farmers closed their doors. Yet
by the early 1930s income levels were even lower. The
New Deal produced a flood of farm legislation and the
introduction of price supports, but it wasn’t until World
War II that the demand for exports again sucked up
surpluses and encouraged further cropland expansion,
continuing until the early 1950s.

By 1954, however, the federal government was pay-
ing $6 billion annually in farm payments. Finally, in the

1970s, surpluses began to decline in response to demand
for exports to the Soviet Union. Grain exports in 1973
doubled those in 1972. By 1973 Secretary Earl Butz could
point out that at last, after many years, farms were free to
produce as much as they could (Helms, 1992). But de-
mand again fell in the 1980s, and from 1981 to 1985 the
Agriculture Department instituted policies to artificially
boost prices. By 1985, U.S. agriculture had lost a signifi-
cant share of the export market, due largely to the rising
dollar and the embargo on grain shipments to the Soviet
Union. Production surpluses, driving down market prices,
were again a problem.

Beginning in the 1930s, laws such as the Agricultural
Adjustment Act of 1933 were passed to compensate the
farmer for low prices, setting up a system of rewards to
farmers who removed cropland from production, and
providing the farmer with price supports, directly and
indirectly, to compensate for low market prices. Today a
complex assemblage of price support and production
adjustment programs remain in place, supported by a
strong political constituency of farmers and their elected
representatives. These farm programs are administered by
the Agricultural Stabilization and Conservation Service
and financed by the Commodity Credit Corporation. Two
important programs, Deficiency Payments and Set Asides,
are designed to compensate for the problem of excess
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Wetlands Policy

Wetlands and agricultural policies have been inversely
related throughout our national history, and their relative
positions have shifted with the national perception of
their relative importance. Early policy was to drain and
destroy wetlands for agricultural purposes, most dramati-
cally in the Midwest. It is estimated that at least 124
million of the original 215 million acres of wetlands on
the continental United States have been destroyed, mainly
for agricultural purposes (Lant and McCorvie, 1993),
with the encouragement and funding assistance of the
federal government. It began with the Swamp Land Acts
of 1849-1850 and continued actively into the second half
of this century, at least until 1956, as the Agricultural
Stabilization and Conservation Service’s program to sub-
sidize drainage works came to an end in the mid-’50s. The
Soil Conservation Service’s technical assistance and fi-
nancial incentives for drainage ended in the 1970s.

Playing an active and essential role in this wetland
destruction was the formation of drainage districts, which
were enabled by state legislation passed by individual
states from 1857 through 1932, and which facilitated the
funding and technology of wetland drainage. By 1959
more than 100 million acres nationwide were included in
drainage districts of which the USDA estimates that at
least 92 million were drained by tiles, ditches and pumps.

agricultural production. As such, they would appear to be
at odds with the federal Crop Insurance and Disaster
Assistance Programs, which provide compensation for
reduced agricultural production.

Deficiency payments are income support payments
to producers of specified feed grains according to a
complicated formula set by law and the Secretary of
Agriculture, changing from year to year. The counties
specified in the 1993 Disaster Declaration, which re-
ceived more than $850 million in compensation for crop
loss from floods in 1993, had received almost $1.5 billion
in farm payments to compensate for overproduction
during 1992 (Table 10, Figure 10). Deficiency payments
for the same nine states were $2.2 billion in 1991, prima-
rily for food grain and wheat production.

The Acreage Set Aside Program requires farmers to
remove a portion of their cropland from production, the
exact amount varying by crop and by year, in order to
receive farm payments. In 1993, the total acreage removed
from production in this program in the nine flooded states
was 26,409,000 acres, or 13% of the total cropland. This
number is coincidentally close to the 25,304,000 acres of
flood-prone cropland in those states, although the rela-
tionship is not consistent among individual states, as
shown in Table 11 and Figure 11.

Figure 11 . Set aside vs. flood-prone cropland
acreage for 1993 disaster states.
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The larger part of this activity—60%—occurred between
1900 and 1919 (Figure 12) when drainage technologies
were sufficiently developed to afford large-scale applica-
tion.

Since 1970, however, the national consciousness of
the value of wetlands has been raised, incorporated into
both law and executive order. Here again wetland and
agricultural interests are at odds: the Food Security Act of
1985 contained a “swamp buster” provision under which
farmers who converted wetlands and produced crops
would be ineligible for Department of Agriculture pro-
gram benefits. The 1990 Farm Bill contained the Wet-
lands Reserve program calling for easements and subsi-
dies to restore one million or more acres of cropland to
wetland, yet a pilot program which began in 1992 with $46
million resulted in less than 50,000 acres of restored
wetlands.

In 1987 the U.S. Environmental Protection Agency
proposed a policy—subsequently endorsed by the Presi-
dent—of “no overall net loss of the nation’s remaining
wetlands. . .and to restore and create wetlands, where
feasible to increase the quality and quantity of the nation’s
wetlands. . .” (National Wetlands Policy Forum, 1988). In
August 1993 the White House Office of Environmental
Policy announced a new federal wetlands policy, estab-
lishing five general principles (Phillips, 1994):

• No net loss is a short-term goal; increasing the quality
and quantity of wetlands is a long-term goal;

• Regulatory programs must be clearer;

• Public-private cooperation is needed to reduce reli-
ance on regulation;

• A partnership is needed with state, tribal and local
governments;

• Wetlands policy should be based upon the best scien-
tific information available.

Disaster Relief Policy

Within the past five years there have been four natural
disasters, causing, in those years, at least four times the
losses anticipated in the federal budget. Eight extra spend-
ing bills, passed in haste, typically violating conservative
funding strictures imposed in more rational times, have
added a total of $23.6 billion to our accounts.

Although the natural causes of these disasters may
vary—the Los Angeles Earthquake of January 1994, the
1993 Midwest floods and Florida’s Hurricane Andrew in
the late summer of 1992 are good examples—they share
much in common, as described below.

• They involve property ownership in locations with
higher degrees of known risk from natural disasters,
and to the extent that they do, the general public is
paying for the losses of people exercising risky behav-
ior. Property built on the floodplain suffers a 1% risk
of flood each year; in southern California, where the
risk of flood is minimal, the risk of earthquake is six
times what it is along the Mississippi River. Hurri-
canes also take predictable paths and risks of property
damage from them can be calculated.

• Disaster victims see themselves as fully entitled to
federal aid, and expect to be treated as generously as
they perceive all other victims have been. Angry
floodplain residents along the Missouri River in 1993
pointed to the compensation provided Hurricane An-
drew victims and asked to be treated as well, and in
response, Missouri senators successfully demanded
higher crop reimbursements and then additional levee
repair money in the name of “fairness.”

• Federal disaster legislation has recently become a
convenient way to fund programs outside of the new
pay-as-you-go requirements. As emergency legisla-
tion it sidesteps the need of all other “new” appropria-
tions to find equivalent cuts, and thus adds directly to

B
B

B

B

B

B

B

B

B

B

18
69

18
70

s

18
80

s

18
90

s

19
00

s

19
10

s

19
20

s

19
30

s

19
40

s

19
50

s
0

5

10

15

20

25

30

35

40

M
ill

io
ns

 o
f A

cr
es

Decades
Figure 12 . Total U.S. acreage included in
drainage districts, 1870-1960. (Source: Lant and
McCorvie, 1993)



23

Flood Control Policy

the federal deficit. The disaster relief bill for the Los
Angeles earthquake victims, for example, PL103-
211, began in late January as an administration request
for $6.2 billion and was adopted on February 11 as an
$11.06 billion package for a laundry list of programs
which included soil conservation work from Florida
to Connecticut, post-Desert Storm operations in Ku-
wait, travel funds for the U.S. trade representative,
funds to battle potato blight, and a year’s pay for a
Congressman’s widow.

V. Summary and Conclusions

In summary, this report has identified at least four reasons
that our federal flood control policy, based on structural
controls, is inadequate:

Flood control policy has been driven by economics.
Since the early 19th century, federal flood damage reduc-
tion goals have piggybacked on national economic goals.
As navigable rivers facilitated the movement of economic
goods and populations clustered at the water’s edge, flood
control and economic policy became even more enmeshed.
With the Flood Control Act of 1936, economic develop-
ment drove the clearing and draining of cropland on the
floodplain and the population expansion along the
mainstem rivers.

Similarly, the National Resource Council mandated
that flood control projects be justified economically, in
terms not only of present damages but also future damages
averted. Putting new floodplain into agricultural produc-
tion was encouraged, without thought of the potential
damages when the next big flood overtopped the levee. It
has been argued, quite correctly, that if you accept eco-
nomic development of the floodplain as the major goal of
our national flood control policy, and many do, it has been
a success (Shabman, 1994)—not because it has success-
fully reduced flood damages, but because it has encour-
aged new floodplain development, usually agricultural.

This is no longer—if it ever was—a reasonable policy.
It is too much cropland, not too little, that is our problem.
Since the beginning of this century, periods in which
farmers opened up new land resulted in overproduction,
which depressed agricultural prices and required the costly
government price support and crop reduction programs
that we continue today. From a national perspective, we
need less cropland and fewer flood damages: both goals
are well served by keeping crops off the floodplain. The
argument for nonstructural goals was never stronger.

Many pay and few benefit. Public acceptance of a federal

role in preventing—much less compensating for—flood
damages came reluctantly in our national development. In
the early 1800s it was believed the federal government had
no business in flood control; today’s owners and residents
of flooded lands assume their right to full protection and
restitution by the federal government. Flood control pro-
grams are particularly vulnerable to pork-barrel decision-
making, because they so obviously and directly benefit a
select few.

The advantage of farming the floodplain is the flat-
ness and fertility of the land, which offers property owners
greater rewards accompanied by greater risks. Yet while
floodplain property owners retain the rewards for them-
selves, they transfer the risks to the general public, who
pay the disaster relief bill when flooding occurs. Similarly
the owners of floodplain residences enjoy the economic,
recreational and aesthetic advantages of their locations
without assuming responsibility for the associated risks.
It’s too expensive. The cost issue, through time, has not
changed, nor is it likely to. Investments in flood control
structures, flood damages and federal disaster relief ex-
penses have all been getting larger and will continue to do
so. The disaster relief bill for the 1993 flood alone repre-
sented 2.5% of the entire federal discretionary domestic
budget for that fiscal year.

It doesn’t work.  Our flood control policy is not successful
in reducing flood damages. Floods begin, mostly, with
heavy rains, which a government can do nothing about,
not even predict with accuracy. Between those rains and
the eventual flood damages, however, a government can
do a great deal. The water can be held in the upper
watershed and slowly released downstream, reducing the
flood discharges that arrive in the mainstem channels.
Once in those channels, flood crests can be reduced by
letting the flows spread out across the floodplains. Inun-
dations of developed areas can be reduced by building
walls and levees to keep the water away. Even if none of
those things are done, flood damages can be prevented by
keeping development out of the areas over which the
water will ultimately spread.

We have relied, however, upon the single step of
reducing inundations by building levees; as for all of the
other flood reduction strategies, we have done their oppo-
site. In the upper watershed the encroachment of civiliza-
tion with its economic needs has hurried the rush of water
toward the mainstem rivers by draining, ditching and
asphalting, by eliminating wetlands and beaver dams and
by plowing up prairie and clearing forests. Fifty percent of
the wetlands which originally controlled the runoff of our
watersheds have been destroyed, taking with them the
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water quality, recreational and wildlife habitat benefits,
along with flood storage. Further downstream, the very act
of building flood control levees has heightened the flood
crests by closing in the channel and removing access to
those riverine wetlands which formerly absorbed the
overflows. The water has no place to go but up and over.

Our flood control specialists have known for some
time that our policy was inadequate, and they have known
why. Recent studies have documented (Stavins, 1990;
Stavins and Jaffe, 1990) what many have long believed
and written about—that levees are a counterproductive
flood damage reduction strategy. Levees encourage de-
velopment which ultimately translates into higher dam-
ages. Charles Ellet Jr. first said it in 1852, General Max C.
Tyler said it in 1937, and every major report on flood
control policy and programs since 1966 has arrived at the
same conclusions. President Clinton’s Task Force on
Floodplain Management will no doubt reinforce the point:
we need to keep development off the floodplain.

Current Policy: What It Is Today

The current flood control policy, in fact, is in transition, a
curious mix of smart talk and not-so-smart behavior.
Among its elements are the following:

1.   The bureaucratic and political mechanisms for
building levees have been in place for more than 150 years
and continue to function smoothly. The Corps of Engi-
neers has built the levees demanded by our government
with competence and efficiency, and is the only agency
capable of rapid and successful response to flooding.
Behind those levees lie the property—homes, farms and
fields—of a strong political constituency. The larger the
flood, the larger the constituency.

2.   The concepts of floodplain management, flood
damage reduction, wetland restoration, and upper water-
shed retention have not only been accepted by the special-
ists, but they have also been incorporated into government
programs: the Wetlands Reserve and Emergency Wet-
lands Reserve Programs of the Department of Agricul-
ture; Section 404 of the Stafford Act; the Federal Flood
Insurance Program; the Crop Insurance Program, and the
tougher Corps standards for federally-maintained flood
control works, are strong moves in the right direction.
They’re on the books, but they aren’t working yet. Nor are
they fully funded.

The Wetlands Reserve Program, authorized in 1990,
initiated a $46 million pilot program in 1992, which
applies to only 50,000 acres in nine states. A second phase

has been initiated, funded with $66 million, to be imple-
mented in 20 states including all the flooded Midwestern
states except North Dakota. The program is administered
by the Agricultural Stabilization and Conservation branch
of the Department of Agriculture, where the main mission
is farmer assistance. The Emergency Wetlands Reserve
Program, administered by the Department’s other main
branch, the Soil Conservation Service, received $15 mil-
lion in the Flood Disaster Relief bill, with an additional
$85 million allocated in the spring of 1994.

Conceivably, these two programs together could re-
store 200,000 acres of farmed wetland, only a portion of
that in the Midwest. The intent of the programs is prom-
ising, but administration will be hampered by being split
between two agencies, both of which are housed in the
Department of Agriculture, whose constituency is tradi-
tionally inimical to wetland restoration. Further, $200
million of funding over a four year period is not impres-
sive, particularly in the context of a $5.7 billion flood
disaster relief bill for one summer’s flooding.

Section 404 of the Stafford Act, which provides
funding assistance to owners of damaged property who
wish to relocate out of the floodplain, is also a major step.
Again, the 1993 $215 allocation, less than 2% of the
allocation to FEMA in the disaster relief bill, can only
assist in relocation of less than 5% of the damaged struc-
tures.

The two insurance programs were designed to shift
some of the risk for damages to those whose actions
(development) create the damages, but neither is operat-
ing correctly. Little more than half (56%) of the eligible
acreage in the states hit by the 1993 flood was enrolled in
the Crop Insurance Program. Fewer than one-third of the
eligible buildings are covered by the Flood Insurance
Program. The Crop Insurance Program is undermined by
the Crop Disaster Assistance Program; there’s no incen-
tive to buy insurance if disaster assistance is provided
anyway. The Flood Insurance Program, once seen as the
alternative to urban disaster assistance, distributed only
$189 million after the 1993 flood; the mandatory provi-
sions are not being enforced, and repeated losses on the
same structure are not dealt with adequately.

3.   The federal policy which is most at odds with good
flood control policy is farm policy, into which massive
amounts of money flow each year and which has a pow-
erful constituency. Eighty percent of the estimated dam-
ages last summer were ascribed to crop losses. All this in
an environment where farmers are paid to take their crops
out of production to compensate for low market prices due
to overproduction. The same Midwestern farmers who
received a billion dollars in reimbursement for crop losses
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in 1993 received $1.5 billion in price supports in 1992, and
in return they took 26 million crop acres out of production,
approximately the same number whose flooding triggered
the disaster payments.

4.   The federal program with the most to offer to good
flood control policy, wetlands restoration, is poorly funded
and awkwardly administered. The exceptional values of
wetlands are acknowledged, not only for flood control but
also for water quality improvements, wildlife habitat and
recreation. They can be selectively restored to provide
flood retention where it is most needed, be it along the
mainstem channel or across the upper watershed. Freeing
floodplains from development removes the damages; en-
hancing them with restored wetlands provides additional
benefits. Yet this program, supported by a relatively small
constituency, struggles to get off the ground.

5.   The political cycle which drives flood control
funding and actually determines policy is this:

In dry years, good programs are designed and imple-
mented, shifting some costs from taxpayers to floodplain
property owners, encouraging abandonment of floodplain
development, discouraging levee construction. They are
not funded, because there is no flood, no urgency.

In wet years, floods occur, and dramatic property
losses and human suffering propel the president and
Congress to throw money at them—in excess, if 1993 is
any example, of what is needed. Legislators respond to
flooded constituencies by attempting to override program
restraints imposed in more rational environments; in 1993
they doubled crop insurance benefits and pushed through
funding to repair levees ineligible for Corps of Engineers
restrictions on levee rehabilitation. They spend too much
money and spend it badly. Knowing this, they vow to do
it differently next time.

Hearings are held and task forces are set up. Unless it
floods again, however, they will falter and fade away. The
speaker of the House called last summer for a task force to
reform disaster funding, but only after the Los Angeles
earthquake in January 1994 was an attempt made to appoint
some members. Hearings were held in both chambers of
Congress in the fall, but transcripts of those hearings have
fallen months behind the scheduled publication dates. The
Presidential Task Force labors on to meet its June 1, 1994
deadline. Will its conclusions add much to the 1992 Assess-
ment Report prepared for the Federal Interagency Flood-
plain Management Task Force, which was labored on for
two years and finally circulated just as this latest Task Force
convened? And if so, will it be read?

6.   Flooding disasters are treated similarly to other
natural disasters. Funding decisions are made against the
backdrop of human suffering and thus, for both good and

bad reasons, are usually inappropriate and excessive. At
the same time, disaster funding benefits most of those
who take the greatest risks with the least precautions.

The Flood Insurance Program recognizes the prin-
ciple that a property owner in the 100-year floodplain
who chooses not to flood-proof his home, even in the face
of a 1% risk of flooding, each year, should share (or even
bear) the cost of flood damage. That same principle could
and probably should apply to the property owner who
builds a brick house in California, where the risk of an
earthquake each year is 9.2 to 1 (in Illinois it is 5 to 1 that
there will be no earthquake), or the property owner in
Florida, where risk of hurricane damage can easily be
calculated, who tops his house with a flimsy roof. Flooded
property owners in 1993 selectively recalled that victims
of Hurricane Andrew were fully reimbursed without
relocation, and viewed suggestions that they move off the
floodplain as unfair.
Flood Control Policy: What It Should Be

The impediments to a better flood control policy are more
political than programmatic. There are certain steps which
could and should be taken, yet whether they are depends
in large part upon our ability to overcome the political
resistance that stems more from national notions of private
property rights than it depends on programmatically supe-
rior solutions. The farmer defends his right to crop his
flood-prone fields; the homeowner defends his right to
live at the water’s edge; and local governments defend
their right to independence from federal mandates. The
question to be answered is, how far is the federal govern-
ment and the general public willing to go to finance those
rights?

These are, as a beginning, the things that need to be
done:

All flood control projects should be justified in terms
of flood damage reduction. The goal should be damage
reduction and only damage reduction, not economic de-
velopment. Building a levee to provide economic benefits
to property owners behind it is not only bad flood control,
it is special interest politics.

The National Flood Insurance Program should be
fully and correctly implemented. It was designed to both
reduce floodplain development and to cost share with the
floodplain property owner. The concept is good, the
implementation is not.

The Crop Disaster Assistance Program should be
replaced entirely by the Crop Insurance Program. The
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latter should be designed to move toward fiscal self-
sufficiency, as has the Flood Insurance Program.

Wetland restoration programs should receive serious
attention and funding. The two Wetlands Reserve Pro-
grams should be merged and both they and Section 404 of
the Stafford Act should be fully funded so that they may
provide large-scale, effective restoration of the floodplain
to its natural flood storage and conveyance functions.

Disaster funding should be reformed. Funding deci-
sions should be made prior to and apart from the emotion-
ally-charged post-disaster environment. Cost-sharing with
disaster victims should be developed consistent with the
known risks taken by them. The concepts imbedded in the
Flood Insurance Program provide a model for most types
of natural disaster.
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