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SUMMARY
The erratic flow of the Missouri River creates a severe
flood hazard. In 1947 floods caused an estimated total of
111 million dollars' damage in the Missouri River Basin.
In the upper basin the main demands for the waters of
the Missouri River and its tributaries are for irrigation and
power. In the lower basin the major problems are navigation,
protection from floods and power. Wind and water erosion
and inadequate industrial development are problems affecting
the Basin as a whole. It is important that a program be
formulated which will solve the problems enumerated, benefit
a large number of people and make the most efficient and
economical use of the Basin's resources.
DEVELOPMENTAL PROGRAM

An over-all unified program is needed to develop the
Missouri River Basin in the most economical and efficient
manner. In the past, the government has spent money in the
Missouri Basin on flood control, irrigation projects, navigation, relief assistance, etc. These piecemeal expenditures
are very costly, and some of the results were not lasting. A
comprehensive program appears to be the most efficient
method of utilizing the waters of the Missouri River Basin
for all purposes. The rna ior DIan for the Dhysical development of the Basin. is the Pick-Sloan Unified Plan.
There has been some controversy as to the best method of
administering the project. A Missouri Valley Authority,
modeled somewhat after the Tennessee Valley Authority, has
been proposed. Congress, however, has authorized a program
thllt has come to be known as the Pick-Sloan Plan. Under
this nrogram, construction is now under way by the Army
Engineers and the Bureau of Reclamation under specific congressjonal authorizations and anpropriations. The Drogram is
pdministered by a Missouri Basin Interagency Committee,
consisting of representatives of several federal and state
agencies.
GENERAL BENEFITS

The chief benefits of the Pick-Sloan Plan will come
through irrigation, drainage, transportation, flood' coqtrol,
hydroel~ctric power and industrial development.
The Pick-Sloan program now authorized by Congress will
provide irrigation for 4,760,400 acres of new land, and a
supplementary water supply will be furnished to 547,304 acres
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of land now having an inadequate water supply. Irrigation
will provide opportunities for new farmers by reducing the
size of farms needed to support a family. It is expected that
the program will help stabilize agriculture and increase the
value of the land.
Improvement of navigation would result from the provision of a 9-foot channel from Sioux City, Iowa, to the
mouth, stabilization of the channel and the prevention of bank
erosion. There is in the Missouri Basin a potential tonnage
of about 12 million tons of commercial products that could be
moved by water. Most of this tonnage would consist of grain.
Generally, barge rates are 80 percent of the all-rail rates.
Savings from barge transportation increase as the distance increases. Most of the savings from barge transportation
would be passed on to the farmer or divided between him and
the consumer.
In past years floods have caused damage to agricultural
land and to cities along the Missouri River and its tributaries.
In the lower basin about 1,800,000 acres are subject to floods
at extreme stages. Protection from floods may be had by the
use of dams, levees and other protective works. Besides preventing damage to land and property the control of floods
would also provide such intangible benefits as the saving of
lives, alleviation of human suffering, a general stabilization of
the population patterns and economic life of the Basin and of
interstate commerce, and the encouragement of industrial and
civic development.
More power will be made available for domestic and industrial use from the plan of integrating the power system of
the Basin. This system would produce 10 billion kilowatthours of electricity annually.
Wind and water have been continuously eroding the rich
topsoil, and, therefore, reducing the productivity of the land.
A comprehensive program of development should include a
soil conservation program which would establish preventive
measures for erosion and bring about better land use.
The industries in the Missouri Basin states are largely
concerned with the processing of crops and livestock into food
products. Keeping the allocation of resources between agriculture and other industries in balance requires a constant
movement of labor resources out of agriculture. If more industries were to find it profitable to locate in the Basin, the
movement of people from farms to non-farm occupations
would be facilitated.
BENEFITS TO IOWA

Iowa should receive thl'ee or four benefits from the
Missouri River -Basin project. These benefits would come
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from flood control, navigation, power development, the improvement of municipal water supplies and sewage disposal,
and incidental recreational benefits. These benefits would
affect directly only the western portion of the state.
There are approximately 700,000 acres of bottom land in
Iowa subject to flooding by the Missouri River and its tributaries at extreme stages. About 217,000 acres of the total
are readily subject to flooding and are frequently flooded.
The damage that could be caused by floods on the 217,000
acres, estimated at about $30 per acre, would be approximately $6,510,000 for each flooding.
The improvement of navigation on the Missouri River
would affect an area along the river extending about 100
miles into Iowa. This includes about one-third of the state.
Only about 50 percent of the commercial com in this areaapproximately 21,394,000 bushels annually-moves to market
at a seas9n when the barges are in operation. About 68 per~
cent of the commercial oats in this area would be available
for movement when the barges are operating. During the
10-year period, 1935-1944, this would have averaged 17,180000 bushels. Practically all of the other small grains move
to market during the navigation season.
Western Iowa would benefit from power development
through having more power available and through the attraction of industries into the region.
A more _even flow of water throughout the year would
help Iowa cities on the Missouri River to eliminate some of
their water supply and sewage disposal problems.
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The Missouri River Basin includes all of Nebraska and
portions of the states of Montana, Wyoming, North Dakota,
South Dakota, Minnesota, Iowa, Kansas, Colorado and Missouri. The climate of the area varies from extreme· cold in
winter to intense heat in summer. The area has an annual
rainfall varying from 15 inches in the northwestern part to
45 inches in the southeastern part. The soil ranges from the
very best to the poorest types.
The Missouri River is formed by the confluence of the
Gallatin, Madison and Jefferson rivers at Three Forks, Mont.,
and flows generally east and south about 2,460 miles to its
confluence with the Missouri River about 17 miles above
St. Louis. The drainage area of the basin is 529,350 square
miles, including 9,715 square miles in the Dominion of Canada.
Most of the area within the Missouri River Basin is gently
rolling or plains country. The Ozark Mountains in Missouri,
the Black Hills in South Dakota and the Rocky Mountains,
which form the western boundary of the basin, are the principal mountainous areas.
In the reaches of the Missouri River above Fort Benton,
Mont., the river generally flows through narrow valleys and
canyons with banks composed of rock and gravel. Between
Fort Benton and Sioux City, Iowa. the Missouri flows through
a valley from 1 to 10 miles in width, with easily eroded banks
and an unstable channel. Below Sioux City the bluffs along
the valley are steeply rolling to nearly vertical and rise from
150 to 300 feet above the valley floor. The valley width
varies from 11;2 to 17 miles.
The area of the Missouri Basin is about one-sixth of the
1 Project 795 of Iowa Agricultural EXDeriment Station.
• Acknowledgments are due R. C. Bentley of Iowa State College; Gladwin E.
Young, field representative, Office of the Secretary, USDA; Harrv A. Steele
of the Bureau of Agricultural Economics. USDA; L. N. Conyers of the Farm
Credit Administration. USDA: Dr. L. C. Copeland and 'V. J. Siffin of the
Tennessee Val1e~' Authority; and the Iowa State Commerce CommIssion, Des
Moines, for making avaiJahle information and for comments and suggestions
which were e~Jlecially helpful.
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TABLE 1.

1900-1910
1910-1920
1920-1930
1930-1940

PERCENT INCREASE IN POPULATION OF THE MISSOURI
BASIN STATES FOR EACH DECADE SINCE 1900.*
Rural
percent increase
7.18
16.89
16.22
13.48

Urban
percent increase
33.94
64.45
92.40
109.48

Total
percent increase
15.46
26.77
34.51
37.67

• Computed from the U_ S. Sixteenth Census: 1940.
Population, Vol. II, Table 3, 1943.

land area of the United States. There are 339 million acres
of land. of which 85 million acres were under cultivation in
-1940. Of the 85 million acres 4.9 million were under irrigation in 1940.3
The Missouri River Basin has a population of about 6.900.000 people. and the 10 states in the Basin have a total population of 15.450,484. 'The farm population has been decreasing
since 1920, and the urban population has been increasing, as
shown by table 1.
An important reason for the migration of the rural population has been the economic instability of agriculture. The
largest decrease in population came during the 1930's. During this period farm prices were low, there were several
crop failures, many people lost their farms and others sold
out when they could.
Agriculture is the main industry in the Missouri River
Basin. This area was settled according to the sman-homestead pattern of eastern humid agriculture; that is the reason
why many farms in the area are only 160 acres in size. which
in most cases is too small to support a family. About 31 percent of the people in the labor force in the 10 Basin states are
engaged in agriculture. This is a higher percentage than in
any other industry in the region.
There are five main agricultural sections in the region.
They are: the corn belt, the winter wheat belt, the spring
wheat belt, the grazing area and the cutover forest area. The
total value of the agricultural products for the 10 states in
1939 was $2,080,244,644. 4 This was 26.6 percent of the
value of agricultural products for the United States.
Mining is the second most important industry of the 10
basin states. The following minerals are produced there:
gold, lead, zinc, copper, lignite coal, bituminous coal, petroleum, phosphate rock and natural gas. The total value of
• Sloan, W. G. Federal plans and programs for the Missouri River 'Vatershed.
Proceedings of a Meeting of the Missouri River States Committee. p. 25-26.
Omaha, Nebr" May 21, 1943.·U. S, Sixteenth Census: 1940. p. 905-911. Agriculture, Vol. III. Table 8, 1943.
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minerals produced in the region in 1939 was $372,510,552,5
which is 11.6 percent of the United States' total.
Manufacturing ranks next as a source of income. The
two general types of manufacturing being carried on are:
(1) the processing of raw materials, such as -flour milling,
cereal milling, meat packing and- butter and cheese making;
and (2) service industries. Although this region is not primarily a manufacturing area, the manufacturing industries
that do exist depend generally upon agriculture. The value of
products of the manufacturing industry in the 10 states in
1939 was $4,234,127,433. 6 This was 7.5 percent of the total
value of products of the United States in the manufacturing
industry.
There is some forestry in the Basin. The major forested
regions are in the Black Hills of South Dakota and the Ozarks
of Missouri. Most of the virgin forests have been removed,
but the second growth is important for many uses.
THE PROBLEMS INVOLVED

The Missouri River Basin is plagued with about all the
problems common to extensive undeveloped watersheds. These
problems include floods, drouths, wind and water erosion,
scarcity of electricity and retarded industrial development.
In the past, government has spent substantial sums of
money in the Missouri Basin on flood control, irrigation, navigation, relief assistance, etc. It is estimated that local interests have expended more than 20 million dollars on levees
and drainage works in efforts to provide protection from
floods. 7 The amount expended by the federal government
under provisions of section 5 of the 1941 Flood Control Act
amounted to approximately $300,000. All this effort and
expense was inadequate to control the 1943 floods. Under
the provisions of section 5 of the 1941 Flood Control Act and
Public Law 138, Seventy;..eighth Congress, approved July 12,
1943, the Corps of Army Engineers now assists local interests
in the restoration of damaged levees. The estimated cost of
restoring the levies damaged by the 1943 floods to their
original degree of protection was about $1,800,000. 8
During the drouths of the 1930's considerable sums of
money were spent for relief assistance by various government
groups. The amounts of unpaid loans, grants and work relief
• u. S. Sixteenth Census: 1940. Mineral industries, 1939. Vol. II. Table 2. 1944.
• U. S. Sixteenth Census: 1940. Census of manUfacturers, 1939. Vol. III. Table
8, 1942.
.
.
T Missouri River Basin. House Document 475, p. 24.
78th Congress, 2nd
SeSSion. U. S. Gov't. Print. Office, Washington, D. C., 1944.
• Ibid.
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in the seven plains states9 on December 31, 1942, amounted to
$1,246,557,087.1 0
During the flood period in spring and early summer, a
large amount of water, most of which is not used, flows down
the river; in late summer and fall there usually is a shortage
of water. The federal government and the states of the
Missouri Basin are trying to develop a program whereby the
control of water in the Basin can be tied in with a program
for the development of the region. They believe that by the
use of reservoirs and dams, they can store the excess flood
water that comes every year and make use of it during the
periods when the water supply is low.
The problem is to develop a water program for the Basin
that will make the most efficient use of the water and benefit
the greatest number of people. In the Missouri Basin the
principal problem is the scarcity of water relative to possible
uses. The most important of these uses are irrigation and
navigation, which are somewhat antagonistic in their requirements.
OBJECTIVES OF A MISSOURI RIVER BASIN DEVELOPMENT
PROGRAM

The main objectives of a Missouri basin development program are: irrigation, flood control, drainage, navigation, soil
conservation, hydroelectric power and the improvement of
social and economic conditions.
IIUUGATTON

Irrigation is the chief concern of the upper Missouri Basin,
which includes virtually all of the states of Montana,
Wyoming, Colorado, North Dakota and most of South Dakota.
The annual rainfall in this upper area varies from 10
inches to 22 inches. The region produces nearly half of the
nation's wheat, rye and barley, and a third of the nation's
woolY However, its economy is unstable because of the
frequent expansion and contraction of agricultural production
as the area varies irregularly from years of adequate moisture
to years of drouth and back again. Irrigation appears to be a
good means to dependable agriculture in those relatively
small areas where water can be made available for that
purpose.
)Tontana. North Dakota, South Dakota, Nebraska. Kansas, WYoming and
Colorado.
MissourI River Basin. Senate Document 191, p. 182. 78th Congress, 2nd
Session. U. S. Gov't. Print. Office, WaShington, D. C., 1944.
11 Upper Missouri River Development.
National Policy Committee, Report No.
28. p. 2. Report of a meeting- of the Northern Great Plains Conference.
Billings, "font .. Dec. 1 and 2, 1944.
.
n

10
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FLOOD CONTROL

Floods and drainage are the chief concern of the lower
Missouri Basin. Each year the Missouri River is subject to
two general periods of high water. These are often referred
to as the March rise and the June rise. The March rise is
caused by the rapid melting of snow in the plains of Montana,
Wyoming and the Dakotas and the breakup and melting of
ice on the main stream and its tributaries. The latter is produced by the combined runoff from the melting of snow in
the mountains of the headwater regions and heavy rainfall in
the middle and lower basins. In addition to these periods of
high water, the Basin is subject to flash floods which may occur at various times during the year.
Floods cause many millions of dollars worth of damage
each year to the agricultural land, cities and flood-protective
works. Levees are inadequate to protect against any except
minor floods, and they have not been constructed in accordance with any unified correlated plan.
NAVIGATIOX

Since 1840 the Missouri River has been used' intermittently for navigation. At present there is a 6-foot channel
from Sioux City, Iowa, to the mouth. In March, 1945, Congress passed the Rivers and Harbors Bill which authorizes a
9-foot channel from Sioux City, Iowa, to the mouth.
There is a conflict between the interests of the people of
the upper and lower part of the Basin as to the use of water
for irrigation and navigation. There usually is a scarcity of
water for navigation in the late summer and fall.
SOIL COXSERV AT lOX

The upper Basin states usually receive insufficient moisture, and are frequently subject to high winds during periods
when the agricultural lands are not protected. The lower
Basin states frequently have too much water, which reduces
proquctivity unless proper care is taken of the land.
The Missouri River, even in seasons of low rainfall, lives
up to its nickname "Big Muddy." A scientific approach to any
water management program would dictate that no heavy siltbearing stream be dammed until soil erosion had been controlled. Soil conservation practices are highly beneficial to
the water control and utilization program of any region; for
. if soil erosion is controlled, the stream channels and storage
reservoirs are protected from silt and sedimentation. Thus,
a broad soil and water conservation program should dovetail
into the navigation, flood control and power programs.
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HYDROELECTRIC POWER

Low-cost power is a definite need of a great part of the
Basin. Intensive studies by the Federal Power Commission
show that a large market will exist for such power in the near
future and that the market will continue to expand for many
years. In some areas a power shortage is incipient. .
Power proj ects would aid in the development of natural
resources and bring industries to the region. Economical
power development would provide for irrigation pumping
plants and broaden the area to which advantages could be
extended.
THE IMPROVE:\[ENT OF ECONO)[JC A:-'D SOCIAL CONDITIONS

The Missouri Basin is a leading resource area from which
the nation obtains a large part of its food and fiber. This
area, being primarily agricultural, was greatly affected by the
depression of the 1930's. There was no place for the surplus
rural population to find economic opportunities in the region,
and the drouth and low farm prices discouraged them from
turning to agriculture. As was mentioned previously, there
was an increase in migration to the cities and out of the area.
The Missouri basin states have not made as much progress in modernizing farm homes as have other parts of the
country. In 1940, only 26.3 percent of the rural homes in the
10 Missouri basin states had electricity. The figure for the
United States was 31.3 percent. Table 2 compares the 10
Missouri basin states with the United States in rural farm
dwellings with electricity, mechanical refrigeration and running water. Colorado and Iowa are the only states that are
above the average for the United States in the number of
farm dwellings with electricity. Colorado, Kansas and Iowa
TABI"E 2. PERCENT OF RURAL FARM DWELLINGS WITH ELECTRICITY, REFRIGERATION AND RUNNING WATER.'
Percent
with
electricity

Percent
with mechanical
refrigeration

Percent
with running
water

United States

31.3

14.9

17.8

MV States
Montana
Wyoming
Colorado
North Dakota
South Dakota
Minnesota
Nebraska
Kansas·
Iowa
Missouri

26.3
27.8
31.0
34.6
15.5
17.9
29.9
28.5
27.3
39.5
15.9

11.5
12.7
13.2
14.9
2.3
4.8
9.6
12.2
17.1
16.3
8.5

14.2
14.7
16.1
21.3
6.0
11.8
12.2
22.3
15.7
21.5

I
I
I
I
I

I
I
I

• Source: U. S. Sixteenth Census: 1940.
9, 1943.

6.3

Housing. Vol. II, Tables 7, 8 and
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TABLE 3.

PER CAPITA INCO:\IE PAY;\IENTS, 1929·1944.1929

1933

1939

United States

680

368

539

:\[V States
Iowa
Minnesota
Missouri
Colorado
Kansas
Montana
Nebraska
North Dakota
South Dakota
Wyoming

552
546
566
612
616
532
602
557
389
417
687

279
258
307
337
336
258
290
275
190
172
369

449
468
497
486
505
383
515
397
325
351
567

• Source: Surv.
August, 1945.

Cur.

Bus.,

July,

1942;

I
I
I
I
i
I

~I

I
I
I
I
I
II

i

June,

1941

1943

693

1037

~89

956
1007
913
902
968
1016
1027
980
928
867
953

609
589
621
620
549
682
510
534
484
6!Hi
1943;

August,

I

·1
I
I

II
II
I
I
I
I
I

19H
1117
984
996
955
991
960
1052
1105
995
949
850
992

1944;

and

are at or above the average in fann dwellings with running
water. The average for the 10 Basin states falls below the
average for the United States in all three cases. Table 2
also shows that some of the states are well below the United
States average.
This condition results partly from the large size of most
of the farms and ranches of the area (which means that the
farmyards are far apart and therefore expensive to reach by
electric lines) and partly from the high cost of the electricity
at the dynamo.
One of the best indications of the social and economic
progress in any region is the per. capita income of the people.
Table 3 shows the per capita income for the United States and
the 10 Missouri basin states. Since 1941, none of the Missouri
basin states has exceeded the United States average.
Wyoming was the only state to exceed the average before
1941.
Most of the cities along the river are dependent upon it
for their water supply. This presents a serious problem to
these cities at times when the supply of water is low. The
major industry in some of these cities is meat packing, which
involves a problem of sewage disposal. A more constant
flow of water the year around would reduce the severity of
both these problems.
PRESENT STATUS OF THE MISSOURI BASIN DEVELOPMENT
PROGRAM

Better use of the waters of the Missouri River has been
considered as one of the possible approaches to the solution of
the problems confronting the region for some time. The
more far-sighted citizens of the region visualized controlling
the waters of the Missouri River, using them for irrigation
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and hydroelectric power and raising the water level of some
of the lakes and rivers in the area.
As a result of this valley-wide thinking and planning, unified programs for developing the region were worked out
several years ago. The United States Army Engineers developed the Pick Plan (House Document 475) in 1944 for the
development of the Basin. In the same year the United States
Bureau of Reclamation developed the Sloan Plan (Senate
Document 191) for the same purpose. These two plans were
later coordinated into what is now called the Pick-Sloan Plan
or the Compromise Plan.
PICK·SLOAN PLAN

The Pick-Sloan Plan for the unified development and control of the water resources of the Missouri River was adopted
in 1944. It represented the coordination of the Army Engineers' plan, which placed primary emphasis on .flood control
and navigation, and the Bureau of Reclamation's plan, which
placed primary emphasis on irrigation. The first two tables
in the Appendix show separately the projects for which the
Bureau of Reclamation and the Army Engineers will be responsible. A map showing the Pick-Sloan Plan is given in
fig. 3 (inside back cover).
The plan provides for the construction of five multiplepurpose reservoirs on the main stem of the upper Missouri
River above Sioux City, Iowa, and 103 dams on the tributaries
of the Missouri River. The multiple-purpose reservoir projects
on the Missouri River will provide for the maximum practicable storage of water on the main stem. The water to be impounded in these reservoirs, as well as in the other multiplepurpose reservoirs on tributaries, will be utilized to produce
the maximum practicable development of irrigation, navigation, power, etc. Sufficient storage will be maintained in
each reservoir to provide for the needs of the general comprehensive plan for flood control for the entire Missouri River
Basin.
Some towns or municipalities and agricultural areas are
subject to flooding from runoff originating from storms over
areas not controlled b'y the reservoir projects. In order to
protect those towns, the plan provides for a system of levees
on both banks of the Missouri River from Sioux City. Iowa,
to the mouth of the river. It also provides for flood-control
works on the tributaries.
The plan will make water available for domestic and
industrial water supply and pollution abatement, and the
reservoir areas will be developed for recreational use. The
plan provides for a long range watershed treatment program
to retard runoff and prevent soil erosion.
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The estimated cost of the work to be done under the PickSloan Plan is 3.2 billion dollars. The plan is expected to control floods in the Missouri Valley from the Fort Peck Dam to
the mouth of the river and along the valleys of its principal
tributaries. The navigation project will provide a central
waterway for the transportation of commodities. Main stem
dams and reservoirs when completed will produce more than
10 billion kilowatt-hours of power annually, and tributary
reservoirs will provide additional power. Recovery of the
runoff from floods in the main stem and tributary reservoirs
and controlled release of this water for irrigation use will
make possible the stabilization of agriculture on more than
5 million acres of additional land in the Basin where present
precipitation is not sufficient to insure dependable moisture
f9r crop production. The needs of sanitation and of municipal
and industrial water supply will be served, and recreation in
reservoir areas will be developed.
The Flood Control Act of 1944 and subsequent amendments authorized the Pick-Sloan Plan for 'development of the
Missouri Basin and its tributaries. The Bureau of Reclamation
of the Department of the Interior and the Corps of Engineers
of the Department of the Army were authorized to carry out
this construction plan. Neither of these agencies, however,
has any authority to carry out soil conservation work on the
forest, range and farm lands of the Basin. This function, by
federal law, is assigned to the Department of Agriculture.
No special authorization has been given by Congress to assure
protection of watershed lands as an integral part of a comprehensive Missouri Basin development program. An effort is
being made to coordinate the general authorizations for soil
erosion, forestry, irrigation and drainage programs of the
Department of Agriculture and the land-grant colleges with
the water development program carried out under the PickSloan Plan, however, throu~h the Missouri Basin Interagency Committee described here.
ADMINISTRATION OF THE MISSOURI VALLEY DEVELOPMENT
PROGRAM

There has been some controversy as to the proper method
of administering the project. Some groups advocate a program operated by the states themselves; others want a single
federal agency; others want a group of federal agencies with
state representation; and others urge the creation of a new
agency such as 'a Missouri Valley Authority patterned after
the Tennessee Valley Authority. This MV A proposal was
embodied in a bill, S.555, introduced by Senator Murray of
Montana in 1945.
An analysis of the merits of these different proposals is
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beyond the scope of the present bulletin, which deals primarily with physical features and economic effects. A brief
outline of the different methods by which programs in other
watersheds are administered is given in the appendix.
In 1945 the Missouri Basin Interagency Committee was
created voluntarily. It was not created by law or by executive
order. The purpose of the committee is to provide a means
through which the field representatives of the participating
federal agencies may effectively interchange information and
coordinate their activities among themselves and with those
of the states in the preparation of reports and in the planning
and execution of works for the control and use of the waters
of the Missouri River Basin ..
The Missouri River Basin Interagency Committee now
consists of one field representative each from the Corps -of
Army Engineers. Department of Interior, Department of
Agriculture, the Federal Power Commission and the Department of Commerce. The governors of the Missouri River
states were asked to name jointly five representatives to attend the regular meetings of the committee for the purpose
of keeping the members advised of the interests of the states
in the plans or proposals under discussion. The state representatives are not voting members of the committee. Provision is also made for attendance of other interested federal,
state and local agencies at committee meetings.
Regular meetings of the committee are scheduled once
each month at such points within the Basin as the committee
may designate. These monthly sessions provide the means
through which the field representatives of the five federal
agencies and the states concerned attempt to coordinate their
activities in the planning and execution of works for the control and use of the waters of the Missouri Basin.
BASIN-WIDE ECONOMIC EFFECTS
IRRIGATION

There were 4,900,000 acres under irrigation in the Basin
in 1940. The Bureau of Reclamation plans for the development of an additional 4,760,400 acres of new land, and a
supplementary water supply will be furnished 547,304 acres
of land now having an inadequate supply of water, thus benefiting a total of 5,307,700 acres. Of this total, 4,104,839 acres
are located in the upper basin. Table 4 gives a summary of
the proposed irrigation development as provided in the Bureau
of Reclamation plan of development.
Studies made by the Bureau of Reclamation from records
of stream flows indicate that there is enough water to permit
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TABLE
State

Montana
Wyoming
Colorado
North Dakota
South Dakota
Nebraska
Kansas
Total

4.

SUMMARY OF IRRIGATION DEVELOP:\lENT."
New land

Supplemental
supplies

(acres)

(acres)

(acres

967,130
281,560
101,280
1,266,440
961,210
989,445
193,335

346,800
167,400
1,719
11,300
19,930
155

1,313.930
448,960
102,999
1,266.440
972,510
1,009,375
193,490

4,760,400

547,304

5,307,704

• Source: Missouri River Basin, Senate Document 191, p. 23.
2nd Session, 1944.

Total
benefited

78th Congress,

the irrigation of this additional land and also leave enough
water for navigation on the lower river.12
The Bureau of Reclamation stated in Senate Document 191
that the irrigation of 5,307,704 additional acres would furnish
a stabilized diversified agricultural opportunity on 53,000
farms averaging 90 acres each.1s This estimate appears to be
very rough. The 4,760,400 acres of new land proposed to be
irrigated is now largely in farms and in private ownership.14
It is conceivable that 53,000 farms might be irrigated, but the
number of new farms probably would be only half of this
figure-about 25,000. It is doubtful that farms will be reduced to 90 acres of irrigated land each.
It has been estimated that the increase in irrigated lands
would expand the value of crops produced in the Basin by
$130,000,000.15 This increased agricultural production would
not come all at once. It would take approximately 25 to 50
years to complete the proposed irrigation projects and to
stabilize production.
Irrigation would increase the assessable real estate values
by an amount estimated at 600 million dollars as a result of
increased land values and a more stabilized agriculture. 16
NAVIGATION

The Missouri River is navigable from its mouth to Sioux
City, Iowa. Navigation has been very hazardous because of
low water at times, sandbars, bank erosion and constant shifting of the channel. The Inland Waterways Corporation, operator of the Federal Barge Lines, has stated in its annual
,. Sloan, 'V. G. op. cit.
,. Senate Document 191. op. cit., p. 25.
"Steele, Harry A., Agriculture In the :Mlssourl Basin. B. A. E. Lincoln, Neb.,
1946. Private communication.
15 Senate Document 191. op. cit., P. 25.
1. Ibid.
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reports that it encountered considerable difficulty-in its operations between Kansas City and St. Louis during the latter
part of the navigation season. This situation was somewhat
improved by the Fort Peck Dam. Sometimes the barges
would lodge on sandbars, and there have been times when the
barges would remain aground thus till high waters came in
the spring.
The 6-foot channel which now exists between Sioux City
and the mouth is a result of Acts of Congress dated July 25,
1912; August 8,1917; March 3, 1925; and January 21,1927,17
These acts also provided for the removal of snags, dredging
and the stabilizing of the channel. The Fort Peck Dam in
Montana, which was authorized by the River and Harbors Act
of August 30, 1935, was constructed primarily for assuring
adequate navigation depths downstream. In March 1945,
Congress passed the Rivers and Harbors Bill which authorized
a 9-foot channel from Sioux City to the mouth.
Barge operations have been intermittent since the time the
Missouri Valley was settled. As the channel was improved,
barge operations were again resumed in 1935 as far as Kansas
City. Barge operations were just getting started as far north
as Sioux City when World War II started. Most of the barge
equipment was transferred to other important inland waterways where it was needed to transport materials of war.' The
Sioux City and New Orleans Barge Lines, Inc., the Blaska .
Lines, Federal Barge Lines and River Transportation Company of St. Louis are carriers authorized to operate on the
Missouri River.
COMMERCE

Commerce on the Missouri River competes with other
types of transportation. The river has some disadvantages
as a means of transportation. The annual reports of the Inland Waterways Corporation state that the river usually
freezes early in November and thaws out again about the
last of March, leaving a navigation period of only 7 to 7.5
months. In the winter months, commodities would have to
be moved by other types of transportation. In addition, goods
moving by barges are a long time in transit. According to a
statement by the Corps of Army Engineers, the average
loaded barge can travel about 3.33 miles per hour upstream
and 8.0 miles per hour downstream. ls
The Federal Barge Lines, the main barge operators on the
Missouri River, maintain privileges for the handling in transit
House Document 475, op. cit., p. 21.
,. Conyers, L. N. Possibilities of Transporting Agricultural Products and
Farm Supplies On tbe Upper j\[issouri River. Special Report 80, p. 34.
U. S. Dept. Agr., Farm Credit Admin., -Washington, D. C., April, 1941.

17
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of bulk grain at Cairo, Ill.; St. Louis, Mo., and Memphis,
Tenn. Bulk grain originating at Missouri River ports may be
stopped at Cairo, Ill.; East St. Louis, Ill.; or St. Louis, Mo.
for storing, sacking, packing, milling, manufacturing, compounding or other handling in transit, and the grain or
products thereof reshipped within 1 year from date of arrival at Cairo, East St. Louis, Ill. or St. Louis, Mo. to
Memphis, Tenn., or other points south thereof. In no case will
charges be based on a lower rate than would apply from point·
of origin to destination on the bulk grain for which inbound
expense bills are surrendered. 19
Bulk grain originating at Missouri River ports may be
stopped at Memphis for handling in transit and the grain or
products thereof are reshipped within one year from the
date of arrival to Greenville, Mississippi, or other points
south thereof.20
Inbound charges are collected on the basis of local rates to
the point of handling in transit. When the grain or grain
products are reshipped, the balance of a through rate from
point of origin to destination is charged.
Delivery at the points of handling in transit is made by
placing barges alongside elevators on the river front. The
Federal Barge Lines will not absorb any part of the cost of
unloading grain from barges. When the grain or grain product is reshipped, the owner would be required to load the
grain or grain products into the barges at his expense.
Barge transportation is well suited to the movement of
heavy bulky agricultural products and other durable products,
such as manganese ore, etc. The heavy cargo vessel is the
cheapest means of carrying gross freight if water transportation facilities are within reach.
.
Records showing the volume of traffic on the Missouri
River are available back as far as 1900. Table 5 breaks the
traffic down into commercial traffic and river improvements.
River improvements include the gravel, stone, lumber, etc.,
carried by barges for the improvement of the channel. For
some years the breakdown is not available. The traffic during the war years decreased because barge equipment was
transferred to other inland waterways.
Table 6 gives the commerce for the year 1944. It breaks
the traffic down to the more important commodities. That
year was not a representative period to show the tonnage of
various commodities hauled because of conditions caused by
the war. but it does show what commodities move bv water.
All of the mamifactured and miscellaneous commodities are
,. Federal Barge Lines. Tariff No. 12·H. 1. C. C. No. 237, p. 14·15.
Orleans, La. April 18, 1945.
'f'Ibl<l., p. 15.

New
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not shown. Petroleum products, cement, iron and steel make
up the majority of the traffic under the manufactured and
miscellaneous commodity group. More traffic moves up the
river than moves down. This difference is found largely in
the products of mines. A large amount of gravel, sand, stone,
etc. used in river improvement work are transported upstream.
Appendix table 4 shows the freight movement from 'and to
Missouri River ports by the Federal Barge Lines for the years
1938-1944. Appendix tables 3 and 5 show the commodities
handled to and from Missouri River ports by this same barge
TABLE 5.

TRAFFIC ON THE :MISSOURI RIVER, 1900-1944.·

River
improvements
(tons)

Year

Commercial
(tons)

Total
(tons)

1900
1901
1902
1903
1904
1905
1906
I
1907
I
1908
1909
1910
I
1911
1912
1913
I
1914
I
1915
1916
1917
1918
1919
I
1920
I
1921 ' I
1922
I
1923
I
1924
I
1925
I
1926
I
1927
I
1928
I
1929
I
1930
I
I
1931
I
1932
I
1933
I
1934
I
1935
I
1936
I
1937
1938
1939
1940
1941
1942
1943
1944

1,324))71
841,866
614,457
013,734
600,036
506.387
360,349
322,898
177,271
148,673

243)94
230,538
368,723
592,496
1,056.570
799,981
1,005,083
785,802
358,107
244,379

277,,306
569,669
410,527
760,291
456,000
343,435
573,348
843,863
641,144
340,810
**875,687
··371,011
··265,422
"513,001
336,8117
318,,312
316,6'58
260,331
193,207
204,990
352,407
250,056
273,949
341,820
464,967
520,397
617,686
669,772
982,269
1,367,132
2,208,197
1.592.6a2
1.488.370
1,332.618
1.679.229
1,567.865
1,072,404
983,180
1,106,230
1.656,608
1,306,368
1,365,432
1,108,700
535,378
393,052

Total

9,131.529

13,978.211

33.997,465

I
I

18;250
16;547
2,4,235
14,044
63,476
18,801
26,325
19,227
23,117
2,'620

392,277
734,744
430,765
329,391
519,873
826,062
514,819
321,.583'
852,570
368,391

10;450

502;551

I
I

193;207
99)159
38,455
80,595
55,091
177,342
163,884
174,396

252;748
211,601
193,354
286,729
287,625
356,513
443,190

707,038
1,366,619

275;232
513

1,332;618

• Compiled from the Annual Reports, Chief of Engineers, United States Army .
•• Tn(']udes Fort Benton, Mont., to mouth.

TABLE 6.

ANNUAL REPORT OF COMMERCIAL STATISTICS FOR 1944 FO

Commodities
I.

Products of Agriculture
Wheat
Corn
Barley and rye
Mill products
Feed grains
Hay and alfalfa

II. Animals and products
Horses and mules
Cattle and calves
Hogs
III. Products of mines
Bituminous coal
Gravel and sand
Stone, ground and crushed, etc.
Riprap stone
Crushed stone
IV. Products of forests
V. Manufactured & misc.
Residue oils
Fuel oils
Cement
Total

Total
(tons)
22,064
19,706
1,842
480
1
35
76
5
41

Upbound
(tons)
35

Down
(tons)
1

35

1

44

30

27
17

32
5
14
13

243,835

136,011

107,824

116,545
19,138

92,763

1,097
209,308
33,430
29,415
4,015

328

769

14,292

15,238

14,177

11,949

5,545

6,404

44,421

18,028

20,2.60

3,900

1,336
322.345

159,633

115

11,907
n,895

134.521

• ComplIed for the Missouri River Division by the Kansas City Division, Kansas City.
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line. These tables give some indication of the kind of commodities and tonnage transported on the Missouri River in a
7-year period.
Figure 1 shows the inland water system of the United
States. A 9-foot channel on the Missouri River will put it on
the same basis as other important inland waterways. Commodities going from or to the Missouri River will not have
to be transferred from smaller or larger barges, as the case
may be, at St. Louis. As it is now, commodities coming from
a 9-foot waterway have to be transferred to 6-foot barges, or
the load has to be reduced, before the barge can come up a
6-foot channel. The canal from Lake Michigan to Chicago to
the Illinois River unites this system with the Great Lakes.

NEBRASK.A

KANSAS

OKLAHOMA

TEX.

~

$

River
And
Inland Waterway System

-====

Interconnected

=
Fig. 1,

9 Ft. Depth or Mor.
6 Ft. To 9 Ft. Depth

Inland waterway system connecting with Missouri River.
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'l'ABLE 7. ALL-RAIL AND BARGE RATES ON BULK GRAIN FOR
DO:'lJESTIC USE FRO:'l[ KANSAS CITY, :'1[0., TO :'I1EMPHIS
TENN., VICKSBURG, :'IUSS .. AND NEW ORLEANS,
LA., 1:-< EFFECT IN 1940.
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marked capacity of car.

This gives the Missouri River region access to the eastern
markets. It also provides access to the Pacific Coast markets
by way of the Panama Canal.
The proposed Missouri River developmental program
through its system of large multiple-purpose reservoirs will
provide a continuous flow of water for navigation during the
navigation season. The almost completed channel stabilizing
program has already proved to be an aid to navigation. 21
RATES

The Interstate Commerce Commission has prescribed no
definite basis for the port-to-port, all-water rates, and those
in effe~t have been determined and established by the water
carriers. Generally speaking, the all-water rates are 80 percent of the rail rates, but rates have been established between
points served by the barge line for barge-load lots on a basis
considerably lower than 80 percent of the rail rates. The
rates via rail and barge to and from Omaha are 85 percent of
the all-rail rates.
As shown in table 7 the barge rates on shipments of bulk
grain for domestic use from' producing stations on the
Missouri River to certain barge terminals on the Mississippi
River were much cheaper than the all-rail rates between comparable points.
POTENTIAL FUTURE DEMAND

The demand for water transportation is expected to increase in the future. Cooperatives in the states along the
Missouri River are interested in seeing the development of
navigation.:!:! These. cooperatives handle large amounts of
21 House Document 475. op. cit., p. 21.
.. Conyers, L. N., op. cit., p. 1.
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bulky materials such as grains, feeds, petroleum products and
farm machinery. These durable commodities are adapted to
water transportation. Cooperative manufacturers of mixed
feed at points on the Pacific Coast, who purchase large quantities of grain in the midwestern producing area, are interested
in the feasibility of transporting needed supplies by combination barge and steamship from the Midwest through the
Panama Cana1.23 Manganese in South Dakota is another
product that might be moved by water.
There is in the Missouri basin available for transportation
on the Missouri River a potential quantity of commodities
estimated at about 12,000,000 tons that can be moved by
water.24 Most of this tonnage consists of grain. In the
past 45 years, the maximum tonnage that was hauled on the
river in any 1 year was 2,208,197 tons in 1930.
There is some disagreement as to who actually gets the
benefits from cheaper rates. Some argue that the local grain
dealer benefits by increasing the margin of his profit. Actually,
competition among dealers makes them pass the savings from
cheaper water rates back to the farmer.25 To the extent that
higher prices to those farmers induce them to produce more,
that increase in production lowers prices to consumers. The
benefits ultimately are divided between farmers and consumers.
FLOOD CONTROL

The lower part of the river between Sioux City, Iowa, and
the mouth is the area most subject to floods. About 1,890,000
acres of land in this area are subject to flooding at extreme
flood stages. Most of this area is under cultivation. It includes some of the best farm land in the Basin. Although
this land is highly productive, floods on the Missouri River
constitute a hazard to farming it.
Floods cause damage not only to agricultural land but
also to the principal cities such as Kansas City, Mo.; Kansas
City, Kan.; Council Bluffs, Iowa; Omaha, Neb., and Sioux
City, Iowa. These cities support large populations, having
many manufacturing and industrial establishments, large
stockyards, important rail lines and highways. Damages are
'" Ibid., pp. 46-47.
Hearings on H. R. 3961. Rivers and Harbors Omnibus Bill, Missouri River
project. U. S. Congress. Senate, Subcommittee on Commerce. 78th Congo 2nd
Sess. p_ 1191. U. S. Gov't. Print. Off. 'Vashington, D. C., 1944. One elevator
company on the Illinois River states that "we are forced to obtain river
loading facilities since the price paid farmers by those having river
facilities was higher than we could obtain for the grain. _ . During the
time we have operated the river loading facilities our prices have been
consistently higher to the farmer than it Is possible to pay when shipping
by rail."
., Ibid., p. i197.
24
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TABLE 8.

I<'LOOD DATA FOR THE MISSOURI RIVER BASIN, 1937-1947.

Year

Damages
I

1937
1938
1939
1940
1941
1942
1943

II

I

II
I

I

I
I

II

$

Lives
lost

Acres
flooded

3,500,000

0

200,000

4,500,000

20

300,000

1,500,000

0

100,000

1,000,000

0

60,000

8,000,000

0

500,000

22,000,000

3

1,000,000

68,000,000

17

2,400,000

I

51,000,000

14

2,400,000

I
I

46,000,000

S

1,900,000

9,000,000

3

700,000

Total
I
1947
(Jan. 1 to July 1)

$214,500,000

65

9,560,000

$111,000,000

26

3,000,000

1944
1945
1946

I

I

I

IEStimated number
people displaced

I
I
I

II

I
I
I
I
I
I
I
I

4,000
6,000
2,000
1,000
2,000
20,000
50,000
50,000
40,000

I

20,000

I'

195,000

I

60,000

serious, and costs mount up rapidly when floods hit these
congested areas.
.
The floods of 1881, 1884 and 1903 are on record as the
most severe experienced along the river.26 There have been
many other severe floods such as those which occurred during
1908, 1909, 1915, 1927, 1935, 1942 and 1943. The flood in
1943 approached the 1881 level, which is the highest flood
record ever recorded. The 1943 floods caused damages of
about $35,000,000 along the main stem of the Missouri River
.
Between Sioux City and the mouth. 27
About 1,000,000 acres of land were inundated, of which
about 200,000 acres were flooded for a second time. On about
600,000 acres the flooding prevented the production of the
normal crop, and on about 300,000 acres from 1 to 3 years
may be required before the land can be restored to full normal
crop production. 28 The 1943 floods caused damages to highways, railroads and serious damage to the levees.
Table 8 gives the Corps of Army Engineers' reports on
flood damages for the period 1937 to 1947 in the Missouri
River Basin. The greatest damage-$111,000,000-occurred
in 1947. The damage in 1943, $68,000,000, was second; in
1944 it was $51,000,000.
The flood control program alone would mean a great deal
to the people of the Basin. The controlling of floods would
also provide such intangible benefits as the saving of lives,
the alleviation of human suffering, a general stabilization of
House Document 475, op. cit., p. 24.
'" Ibid., p. 25.
2' Ibid.

.B

734
the economic life of the Basin and of interstate commerce and
the encouragement of industrial and civic developments. 29
HYDROELECTRIC POWER

Large generating plants, large consumers, high load
factors, concentrated loads and the integration of plants and
loads by means of interconnecting transmission lines make
low power cost possible. In the greater part of the Missouri
Basin, loads are small and remote from waterpower plants.
Small plants and power systems have grown up as demands
developed. Each has had to provide generating capacity to
take care of its own peak demands and stand·by needs. Much
of the equipment is getting old and obsolete. All these
factors make for high production and distribution costs.
As proposed in the Missouri Basin development plans, a
large integrated power system is to be worked out. Main stem
dams and reservoirs include power installations which when
completed would produce 10 billion kilowatt-hours of power
annually. Projects of the Bureau of Reclamation to be built
on upstream tributaries will add additional electric energy.
Power will be generated incidental to release of water from
the reservoirs for navigation, irrigation, water supply and
other primary uses.
The power development and the degree' of use would vary
throughout the Basin, and would be influenced by geographical
location, availability of raw materials and other factors.
Power would be made available to a region that includes all
of Montana, Wyoming, Nebraska, South Dakota, the northern
part of Colorado, western and northwestern Iowa, south·
western Minnesota and all but the northeastern corner of
North Dakota.
Development of processing plants would provide certain
necessary products, and save transportation facilities for
others, which would tend to raise the standard of living in the
area. Economical power development would provide for irrigation pumping plants and broaden the area to which
advantages could be extended.
Lower power rates would make electricity available to
more of the rural farm people of the Basin. In 1940, the
upper basin had about 485.023 rural farm people or less than
two to the square mile. This makes the cost of electricity to
these people very high.
SOIL CONSERVATION

The Pick-Sloan Plan, as previously mentioned, deals only .
with the water resources and development problems of the
Basin. This plan should not be considered as a comprehensive
.. Ibid., p. 29.
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plan or program for the Missouri Valley because it considers
primarily the major water problems of the watershed. Soil
conservation, however, is closely related to water conservation
and flood control, especially in the eastern and more humid
part of the Basin.· For this reason, the Congress of the
United States has given the Department of Agriculture certain responsibilities in flood control. These relate to the
establishment of soil' and water conservation practices and
engineering structures on farms and ranches as a means of
retarding runoff and reducing soil erosion.
By providing for a greater retention of the water on the
land where it falls, such soil conservation practices as contouring, terracing and the maintenance of a good vegetative
cover also reduce erosion and flood damage and increase soil
productivity. Runoff retardation on the land where it falls
results in downstream benefits by extending the duration of
runoff periods and reducing the height of flood crests. The
greatest benefit, however, comes in the headwater areas
where much of the flood damage occurs. Such damage results from the destruction of crops and loss to farm property
on the many relatively small but rich bottomland areas and
from the deposition of sediments in flood plains and channels.
Soil that is carried down by the water is a menace to dams
and navigation. The water behind a reservoir does not have
any swiftly moving currents. Muddy waters hold the silt
in suspension only so long as the current in the river maintains its speed of flow. Silt carried by water currents is
exactly comparable to dust blown by the wind. As soon as
the wind stops blowing the dust settles to the ground.
Similarly, when a river current strikes the quiet waters of
lakes back of dams, its current comes to a standstill, and the
heavier particles of eroded soil settle to the lake bottom.
Thus the capacity of the lake is reduced. The same thing is
true when there is something to obstruct the free flow of
water in the navigation channel. Sandbars are formed and
the channel has to be dredged out or it becomes a hindrance
to navigation.
Land and soil conservation in the Pick-Sloan Plan and in
the so-called comprehensive plan of the Interagency Committee are treated rather superficially. Fundamental research
and educational programs should precede by many years the
actual construction of the large main-stem dams.
The soil and water conservation program underway in the
Li.ttle Sioux watershed in Iowa30 might serve as an example
for other tributaries in the Missouri River Basin. 31
00

al

Survey authorized In Flood Control Act. June 22. 1936.
Report of a Survey of the Little Sioux River watershed in Iowa and
Minnesota, Sept. 14, 1943.
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Complete soil and water resource conservation demands
cooperation of all federal, state and local agencies. In the
Little Sioux watershed there is encouraging evidence of a
conscientious effort by the War Department, the Agricultural
Adjustment Administration, the Farm Security Administration, the Soil Conservation Service and up to the advent of the
World War II, the Civilian Conservation Corps, to work together and to define areas of interest and responsibility. These
federal agencies have been cooperating with the State Agricultural Experiment Station and Extension Service as well as
the local soil conservation and drainage districts.
Over a considerable portion of the watershed, the enormous soil and crop losses resulting from gullying, sheet
erosion, stream bank and highway erosion damage have been
lessened if not stopped entirely by such means as terracing,
contour cultivation, tree planting, gully controls, fencing,
sloping and sodding, diversion dikes, channel straightening
and stream-bank protection.
INDUSTRIAL DEVELOPMENT

Until recent years, the small town or rural community was
unattractive to industry. Locations in large cities offered
more advantages in labor supply, availability of power, capital, transportation, etc. Today, through the improvement of
highways, railroads, waterways and airways, the widespread
distribution of power, and relatively lower costs of living, the
small community is a favored location for many types of
industries.
Any region that raises food and produces minerals is likely
to have some processing industries if power and labor are
available. Unless transportation rates are too adverse, at least
the early processing steps will be carried out near the source
of raw materials. The industries in the Missouri Basin states
are largely concerned with the processing of crops and livestock into food products.32 The leading food processing industries are flour milling, cereal milling, meat packing and
butter manufacturing. In ordinary times, one of the problems
of the Missouri Basin is surplus labor. Usually there are not
enough jobs in industries to take up the surplus labor from
the rural areas. If more industries find it profitable to locate
in the Basin. then some of this surplus labor would be absorbed in these industries.
ECONOMIC EFFECTS IN IOWA
Thus far the discussion has dealt with the Missouri River
Basin as a whole. A more limited but more specific question
112

Senate Document 191. op. cit., p. 168.
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now is: What benefits would Iowa receive from such a developmental program ?
It appears that Iowa will receive three or four benefits
from the project. These benefits would come from flood control, navigation, power development and the improvement of
municipal water supplies and sewage disposal. The benefits
would directly affect only the western portion of the state.
FLOOD CONTROL

Flood control used to be considered a local problem, but
with the increased development of areas subject to flooding
and consequent broadening of the damaging effects of floods,
Congress recognized flood control as a national problem. The
Flood Control Act of 1936 included a declaration of policy to
that effect. This act recognized that destructive floods constituted a menace to national welfare and that the Federal
Government should improve or participate in the improvement
of navigable rivers and their tributaries for flood control purposes if the benefits, both tangible and intangible, to whomsoever they might occur, were in excess of estimated costs.
Iowa is subject to two general periods of flood danger. The
first period comes in March, and the second in June. There
is also some damage done by flash floods which may occur at
various times of the year as a result of bard rains in the area.
In Iowa there are approximately 700,000 acres of bottom
land along the Missouri and its tributaries subject to flooding
at extreme stages. 33 Of this total 492,353 acres are located
along the main stem of the Missouri River. Only when the
river reaches an extremely high water level would all of the
700,000 acres be in danger of flooding.
About 217,000 acres of the 700,000 acres are frequently
subject to floods. Of the total frequently subject to. floods,
152,761 acres are located along the main river. This land is
the first to be flooded when the river overflows. The extent
of the damage done depends upon the area flooded and the
season of the year in which the floods occur.
Although the area subject to floods is only a small part of
the total land area in Iowa, the bottomlands comprise some
of the most fertile and productive land in the state. The
217,000 acres make up enough land for 1,356 average size
farms. s4 The value of damage that could be caused by floods
on this land, estimated at about $30.00 per acre, would be ap.. Authors' estimates are based on the Iowa soil survey reports.
The acres of Iowa land subject to flooding were arrived at by estimating
the acres from the maps of the Iowa soU survey reports .
.. The average size farm in Iowa is shown by the 1940· Census of Agriculture
as 160.1 acres.
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TABLE 9.

FLOODED AREA AND DA~IAGES ON IOWA TRIBUTARIES
IN 1944.'
l\Iay

TrIbutary
Floyd
Little Sioux

June

Acres

Damage

550

$31,700

500

$ 14,400

5,400

63,750

20,850

704,800

Boyer
Nishnabotna
Total

5,950

Total acres Total damage -

$95,450

-'

Acres

Damage

1,500

56,050

17,750

703,450

40,600

$1,478,700

46,550
$1,574,150

• Source: Corps of Army Engineers, Omaha, Neb.

proximately $6,510,000.3n In 1944, the damage due to floods
on the Iowa tributaries of the Missouri River amounted to
around $1,574,150. 36 Table 9 gives the area and value of
damages caused by floods on the Iowa tributaries for various
periods in 1944.
The principal crops grown on this land are corn, oats,
wheat, alfalfa and some garden produce. Whenever this land
is flooded, especially in June, the early spring crops are
drowned. After heavy floods, 1 or more years may be required to get the land back in condition for producing crops.
The cities along the river also suffer damage from floods.
At Council Bluffs, Iowa, a city with a population of more than
40,000, more than half the city would be inundated in a major
flood, including important railroads and manufacturing and
industrial establishments. At Sioux City, Iowa, a city with a
population of more than 80,000, a portion of the business district is subject to flooding as well as a large part of the stockyards, railroad facilities and some manufacturing and industrial establishments.37 There are also a number of
smaller municipalities that are subject to floods,
Individual farmers, groups of farmers, levee districts and
drainage districts have constructed levees at many locations in
an attempt to safeguard their lands and property. The levees
have been successful in protecting against some of the minor
floods, but these levees have been inadequate to withstand the
severe floods. Floods such as the ones in 1943 and 1944 not

.

35 Based on the Corps of Army Engineers estimates of damages by floods in
1943 and 1944 .
.. This Is an approximation since two of the tributaries overlap into South
Dakota and Missouri and one tributary is left out.
Bouse Document 475, op. cit., p. 24.
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only caused damages to land and property but destroyed
levees as well. 38
The Corps of Army Engineers and the Bureau of Reclamation are in accord that the Army's flood control program
for this area would be the best way to alleviate floods in this
region. 39
The question that arises in this discusion is: How will
such a program prevent floods on the Iowa tributaries when
all of the dams are located on the main river and it tributaries
in the upper basin st~tes and all of the levees will be constructed along the main stem of the river? The developmental plan fails to discuss this problem. This is an important
point since about 30 percent of the land frequently subject to
flooding in Iowa is located along the tributaries.
One logical answer might be that if the high waters can
be prevented on the main stem of the river during the flood
periods in this area, water would be prevented from backing
up into the tributaries and obstructing the free flow of the
tributary streams. This, however, would protect only the
areas along the lower ends of the tributaries that were about
as low as the main stem. It would not protect the major
parts of the tributary areas that are above that level. The
protection of those areas requires that the plans be expanded
beyond their present scope.
NAVIGATION

The improvement and maintenance at public expense of
facilities for navigation, usually without charge to the users
of these facilities, has been an established policy in the United
States for many years. Although such expenditures of public
funds have been made over a long period, most of the aggregate outlays have occurred in comparatively recent times.
Public policies in this field, therefore, are of particular current importance.
Provision of navigation facilities at public expense has
long been the subject of controversy, and this controversy has
not abated with the increasing outlays that have been made
by the federal government in recent years. Competitive relationships with other forms of transportation, especially the
railroads, have been increasingly affected by the provision of
waterway facilities with public funds, and complaints are
made that the competitive conditions thus created are unfair.
A discussion of the Little Sioux River flood control project in Iowa Is
presented In Pamphlet 125 of the Agricultural Extension Service. Iowa State
College, October, 1947. Also Watershed of the Little Sioux River. House
Document 268, 78th Congress, 1943 .
.. Missouri River Basin. Senate Doc. 247., p. 5. 78th Congo 2nd Sess. U. S.
Gov't. Print. Off., Washington, D. C., 1944.
38
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Those who favor such expenditures emphasize principally the
advantages to shippers and regions which benefit from low
charges for transportation on publicly supported waterways.
From the point of view of the public interest, it is increasingly
recognized that public policies regarding expenditures for
transportation should be directed toward the'sound develop.
ment of the transportation system as a whole, rather than
with reference only to the effects upon the particular form of
transportation which received aid.
Navigation will be discussed here oply as it affects those
commodities which are most adaptable to movement by water,
such as grains, lumber, etc.
CONNECTIONS BY WATER, RAIL AND MOTOR CARRIER

Iowa is well situated as far as river transportation is con·
cerned. The Mississippi River runs along the entire eastern
border of the state, and the Missouri River runs along the
western border as far north as Sioux City. Both of these
waterways connect with the other inland waterways as shown
earlier in fig. 2.
The Missouri waterway has good connections with the
railroads and highways of Iowa. There are about five main
railroads connecting Missouri River ports and the eastern
.markets. There is also a network of feeder lines connecting
areas not served by. the main lines. Most of the main lines
run through Council Bluffs. Sioux City is not so large a rail
center as Council Bluffs, but it is well served by railroads.
The Missouri River towns are served also by a network of
good highways. Intrastate and interstate trucklines operate
from both Council Bluffs and Sioux City.
The Missouri River ports have good connections by both
rail and highway for the transferring of goods inland or the
shipping of goods to the river ports. Railroads and highways
will compete with the Missouri waterway for business. As
long as competition is keen, service will be good and rates
will be kept low. When two or more independent transpor.
tation agencies seek traffic which either one can transport, the
rates charged are likely to be lower than when a single carrier
bargains with the shipping public. 40
AREA IN IOWA AFFECTED

How large an area in Iowa will be affected by improved
navigation on the Missouri River?
A simple and direct answer to this question is difficult to
---

•• Daggett, Stuart. Principles of Inland Transportation. 3rd ed., p. 377. Harper
& Brothers. New York. 1941.
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Fig. 2. Area affected by water transportation of grain on the basis of
relative barge and rail freight rates to Chicago (left) and St. Louis (right).

give, because the area affected depends upon the commodity
concerned, and also upon the destination of the commodity.
Grain is well suited to movement by water because of its
durable and bulky nature. On the average, about 15 percent
of the corn produced in Iowa is shipped out of this producing
area. 41 The figure for oats is about 26 percent. Part of the
corn and oats is shipped to processing centers in the state,
but a large amount leaves the state. These two crops have
been used in this study to determine the area in Iowa affected
by improved navigation on the Missouri River.
Figure 2 shows the area in Iowa from which grain
could be shipped by water to Chicago and St. Louis. These
two market centers were chosen because each can be reached
by inland waterways, and because Chicago and St. Louis are
primary competitors for Iowa's grain. Of the total amount
of grain received at these markets from Iowa, Chicago gets
31.5 percent and St. Louis 26 percent. 42 The area affected by
the Chicago and St. Louis markets would be approximately
one-tenth and one-third, respectively, of the total state area.
The area affected is estimated on the basis of freight
rates. 43 The area affected was taken as that area in which the
intrastate rail rate plus the barge rate from Sioux City or
Council Bluffs were equal to or less than the all-rail rate to
the market concerned. A handling charge of 2.5 cents per
100 pounds was included in the combination barge and rail
rate. The extra charge was included because if the grain
were shipped to the river port by rail or truck, it would incur
an extra handling in being transferred from the railroad car
or truck to the barge.
Bentley. R. C .• The Destination of Iowa's Commercial Corn. Iowa Agr. Exp.
Sta. Bu!. 31B. p. 9. 1934.
Bentley. R. C.• The Destination of Iowa's Commercial Oats. Iowa Agr. Exp.
Sta. Bu!. 327. 1935 .
.. Ibid., p. 201·202 .
.. The freight rates in effect in May. 1947.
U
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KIND AND VOLUME OF COMMODITIES AFFECTED

The next question that arises after the area affected has
been determined is the kind and value of commodities affected.
Here again no simple and direct answer can be given' to the
question. So far, there has been no reliable barge service
above Kansas City. Anything that is shipped by barge is a
long time in transit, and this will be a large factor against the
use of barge transportation. This is especially true in shipping
grain to be sold on the competitive market. The river is
frozen during the winter months; the time when goods may
be shipped by water, therefore, is seasonal. All of the above
factors must be thoroughly studied before the kind and volume of commodities can be indicated. Even though the water
rates are lower, many shippers feel that they are further
ahead to send their shipments by rail because they want to
get their goods to market in a short time.
CORN

Before the volume of corn that would be available to move
by barge can be determined, some consideration must be
given to the location of the cash grain areas of Iowa and to
the seasonal movement of corn.
.
The area affected includes a good share of the area in
which corn is produced as a cash crop. The western cash
grain area and the northern. cash grain area are the largest
corn producing areas in Iowa. The central cash grain area
also is a heavy corn producing area. 44 Most of the corn that
would be available to move to out-of-state markets is raised in
these cash grain areas and most of these areas are accessible
to the Missouri River.
When does this corn move to market? Table 10 shows the
peak monthly shipments of commercial corn on all railroads in
Iowa from 1924 to 1932, and the corn forwarded on one railroad in northern Iowa for the year 1924 through 1942. This
table shows that for the state as a whole there is no uniform
movement of corn from year to year. The movements depend
largely upon the season, the size of corn crop to be marketed
and the price.
Different parts of the state vary in seasonal movements.
Bentley4li brought this point out in his studies. He found three
distinct types of seasonal marketings. The two tiers of counties in the extreme western part of the state make UP one
group. Those counties to thf' east of Story County, lying in
east central Iowa, make up the second group. The counties
"Bentley, Ronald C. The Destination of Iowa's Commercial Corn. Iowa Agr.
Exp. Sta., Bul. 318, p. 9. 1934.
45 Bentley, Ronald C.
The Movement of Iowa's Commercial Corn and Oats.
Iowa Agr. Exp; Sta., Bul. 11511. Ames. 1928.
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'l'ABLE 10. SEASONAL MOVEMENT OF lOW A'S CO:\Il\IERCIAL CORN
AND OATS BASED ON THE MOVEMENT ON THE RAILROADS.
PEAK MONTHLY CARLOAD FORWARDINGS.

Year

1924
1925
1926
1927
1928
1929
1930
1931
1932
1933

I

All railroads·

I

February

August

December

August

October

August

.June

August

December

August

.January

August

II
II
I
I
\

Corn
(One railroad
In northern
Iowa)"

All railroads t

I

August

August

I

October

.July

I

September

I
I

I

I

I

Oats
(One railroad
in northern
Iowa)"

August
.July

.July
April

1934

I
I

August

1935

I

Apr!!

August

1936

.June

.July

1937

I
I
I

November

August

1938

I

October

August

1939

I

October

August

1940

I

October

August

1941

I

September

.July

1942

I

.January

August

I
I
I

February

August

November

.January

.January

August

1943
1944
1945

I

I

I

I

I

I

I

I

I

\

• Bentley, Ronald C. The Destination of Iowa's Commercial Corn.
Agr. Exp. Sta., Bu!. 318, p. 56. 1934 •

Iowa

•• Taken from statistics reported to Iowa State College by the Division Office.

t

Bentley, Ronald C. The Destination of -Iowa's Commercial Oats.
Agr. Exp. Sta., Bu!. 327. 1935.

Iowa

lying between these two areas form the third group which has
characteristics intermediate between those of the other two
areas. 46
The western group markets the bulk of its surplus corn
early in the crop year, the heaviest movement being from
November to March. The next large movement does not take
place until about October when it is necessary to make room
<·Ibld., p. 348.

TABLE 11.

AVERAGE TOTAL PRODUCTION, VOLUME SHIPPED OUT AND VOLUME
FOR CORN IN THE IOWA AREA AFFECTED BY MISSOURI RIV

Type-of-farming
area

Average total
production
1935-1944·
(bushels)

Ipedout
Percent
ShiP-I
1923-24-

"Western cash grain

27,697,565

28.3

"'estern feeding

66,954,944

10.2

Northern cash grain

49,628,M2

Central cash grain
Southern pasture
Total

I

38,784,170

I
I
I

31.9

"5,541,955

I

10.0·

188,606.936

Volume
shipped out
(bushels)

1931-32 av.··

I

II

28.5

I
I

7,838,410

II •

I
I
I
I
I
I

6,829,404
14,144,066
12,372,150
554,196
41,738,226

• The county figures were taken from the Iowa Yearbook of Agriculture for the year
•• Bentley, Ronald C.
t Estimated.
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for the new crop. The counties in east central Iowa market
most of their grain late in the season, the heavy movement
starting about August. The counties between these two
groups make their heaviest shipments in two seasons, from
November to March and again from August through October.47 The heavy movements of surplus corn in a large part
of the area affected by navigation would come largely in the
winter months, November through March, at a time when
the river would be closed to navigation. Unless there was
some change in the seasonal movement, only about 50 percent
of the surplus corn in this area affected by improved navigation would be available to move by barge.
What volume of corn from the area would be affected?
Table 11 shows the average total production of corn, the
volume shipped out, and the volume available for movement
by barge from the area affected. The area has been broken
up by type-of-farming areas in order to get a more accurate
estimate of the volume of corn that would be available for
movement by barge. The average total production figures
are for the 10-year period, 1935 through 1944. The volume
of corn shipped out was determined by using the average
percentage figure (column 2) for the crop years 1923-24
through 1931-32.48 The volume of corn shipped in the period,
April through October, was determined by using the average
percentage figures (column 4) for corn moved in the same
period:1O The figure for the southern pasture area was arbitrarily estimated. Very little corn moves out of these two
areas, and the small amount which does move does not have
a specific pattern of movement.
On the average, about 188,607,000 bushels of corn are
produced in the area affected by navigation. About 41,738,000
bushels would be sold or shipped out of the area where it was
produced. Of the volume shipped out only about 21,394,000
bushels would be available to move by barge since the channel
would be frozen when part of the corn moves out. This
would be the total amount available if it were all to move by
water.
OATS

Oats are Iowa's second principal grain in which surpluses
occur. The same considerations that were taken into account
for corn must be applied to oats.
The central and north central parts of Iowa furnish the
bulk of Iowa's surplus oats. The northern cash grain, the
'7 Ibid., p. 348·353 .
.. Bentley, Ronald C. The Destination of Iowa's Commercial Corn.
Agr. Exp. Sta., Bul. 318, p. 46·47. 1934 .
•• Ibid., p. 48·49.

Iowa

TABLE 12.

AVERAGE TOTAL PRODUCTION, VOLU:\fE SHIPPED OUT AND VOLU:\I
j<'OR OATS IN THE IOWA AREA AFFECTED BY MISSOURI RIV

Type-of-farming
area
'Vestern cash grain

Aver-age total
production
1935-1944·
(bushels)
4,911,599

Ipedout
Percent ShiP-I
1924-25-

I

I

11.3
12.6

'Vestern feeding

24,520,039

Northern cash grain

27,204,5'86

Central cash grain

17,241,431

47.1

1,896,868

4.9

Southern pasture
Total

Volume
shipped out
(bushels)

11931-32 av.··

48.6

75,774,523

II

555,(}11
3,089,525

J

I
I
I
I

13,221,429
8,120,714

I
I
I

92,947
2'5,079,626

• The county figures were taken from the Iowa Yearbook of Agriculture for the yea
.. Bentley, Ronald C.
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central cash grain, and central feeding areas furnish 85 pel'cent of the total shipments of commercial oats. 50
When are the oat marketing seasons? Table 12 shows
the peak monthly shipments of commercial oats on all l.'ailroads from 1924 to 1932 and the oats forwarded on one railroad in northern Iowa for the 22-year period, 1924 through
1945. This table shows that a very heavy movement of oats
occurs in August right after harvest. This holds true in the
various type-of-farming areas of the state. Most of the surplus oats move in a season in which the barges would be
operating.
What would be the volume of oats available for movement
by barge? Table 12 shows the average total production, the
volume shipped out and the volume available to move by barge
for oats from the area affected. The area has again been
broken down by type-of-farming areas in order to get a more
accurate estimate. The average total production figures are
for th~ 10-year period, 1935 through 1944. The volume of
oats shipped out was determined by using the average percentage figure (column 2) for the crop years 1924-25 through
1931-32.51 The volume of oats shipped in the period April
through October was determined by using the average percentage figure (column 4) for oats moved in the same period. 52
The same percentage figure is used for each type-of-farming
area because the seasonal movement is about the same in
all areas.
The total area affected produced, on the average, about
757,750,000 bushels of oats annually in the 10-year period.
The total amount of oats that are shipped from the area
varies between type-of-farming areas, as can be noted in
column 2 of table 12. On the average, about 25,080,000
bushels of oats move out of the area each year. Only about
68.5 percent (17,180,000 bushels) of oats move at a time of
year when it could be shipped by barge.
Other small grains, such as wheat, barley, etc., move to
market in about the same season as oats. These commodities
usually are marketed directly from the threshing machine.
Most of them would be available for movement by barge.
Their volume, however, would be comparatively small.
PETRoLEu~r

Petroleum has been one of the main commodities transported b'y water. Many of the large oil companies have their
own barges. However, pipe lines are becoming more popular
50 Bentley, Ronald C.
The Destination of Iowa's Commercial Oats.
Agr. Exp. Sta .. But 327, p. 346. 193'5.
"'Ibid" P. 376·377.
""Ibld., p. 394.

Iowa
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as a means of transporting petroleum. Especially during the
war, when transportation facilities were being used for
war materials, oil companies turned to the use of pipe lines.
Pipe lines will undoubtedly reduce the volume of gasoline
transported by barges in the future. Pipe lines were first
constructed to Iowa points along the Missouri River in 1939.
In 1941, both Sioux City and Council Bluffs were being served
by pipe lines.
LUMBER

Lumber is a product that might offer some possibilities
for transportation by water. Cooperatives in Iowa ship in
a large quantity of lumber from the Pacific Coast. Conyers
found that it was more economical to ship by rail lumber
weighing 2,700 pounds per thousand board feet or less, but
that it was decidedly more economical to ship by water any
timbers weighing in excess· of 2,700 pounds per thousand
board feet.53
Cooperative manufacturers of mixed feed on a large scale
at points on the Pacific Coast, who purchase large quantities
of grain in the midwestern producing area, are interested in
the feasibility of transporting needed supplies by combination
barge and steamship from the midwestern territory through
the Panama Canal. Lumber could be hauled back on the
return trip.
OTHER COMMODITIES

Other commodities that have been moving by barge to
and from other Missouri River ports would include: auto and
truck parts, bar, sheet and structural steel; dried beans and
peas; canned food products, sugar, flour, animal and poultry
feeds; lath, nails, and wire; paper, paper stock and rags; cast
iron pipe and fittings; soap and washing compounds; agricultural implements, wood-pulp, turpentine, sodium; greases
and lubricants.
WATER RATES COMPARED WITH RAIL RATES

The competition which controls the rates for shipments of
commodities may be of several sorts. The commonest form
of competition is that between similar transportation agencies
which operate on parallel routes. Another form is the
competition between various types of transportation, such
as a railroad and a waterway or a railroad and a motor carrier.
The comparison of rates between railroads and waterways
will be discussed here.
The price which the local or county elevator can afford to
53

Conyers, L. N., op. c1t., p. 63.
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pay for country grain depends upon the freight rate from
the country elevator to the primary market. The competition
between local elevators for grain requires that the savings
made through utilizing the cheapest form of transportation
be passed on to the farmer.
'
. Barge rates are 80 percent of the rail rates per hundred
pounds, but rates have been established on barge-load lots
on a basis considerably lower than 80 percent. About the
only barge-load rates maintained are those on grain. These
rates generally apply from in-barge at point of origin to inbarge at destination; charges for switching and handling are
in addition to time-haul rates. Barges also maintain storing
and milling in transit privileges the same as do the railroads.
Grain from Iowa moving by way of the Missouri River may
be stopped at Cairo, Ill.; East St. Louis, Ill.; St. Louis, Mo.;
or Memphis, Tenn., for these transit privileges.
.
The following three tables compare rail and barge rates
to various places. The important thing that these tables
bring out is that the greater the distance, the greater the
saving that can be enjoyed through the use of water transportation.
A word of caution should be spoken about the figures in
the savings columns. In these tables it is issumed that all
other expenses incurred between these two modes of transportation are equal. Actually, they are not. Grain that is
shipped by water has extra handling at the port of origin because most of the grain must be brought to the river from
inland points. This grain has to be transferred from the
railroad car or truck to the barge, while if it went by rail, it
could go straight through to its destination without a transfer. If the grain goes part way by steamship, it has to be
transferred again. Regardless of these extra changes there
TABLE 13.

CO",IPARATIVE RAIL AND BARGE. RATES ON GRAIN
FRO~I POINTS IN IOWA TO CHICAGO, 1944.
(IN CENTS PER 100 POUNDS.)

Rail

Barge

Savings per car
of 80.000 Ibs.

Sioux City

25
25

13 ' A
12*

$ 94

Council Bluffs
Dubuque

15

9 th

44

Clinton

14

9

40

Davenport

14

S'h

44

Musca tine

15

S

56

Burlington

15

7

64

From

• The minimum weight per barge Is 400 net tons.

102
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TABLE 14. COMPARATIVE RAIL AND BARGE" RATES ON GRAIN
FROM POINTS IN IOWA '1'0 NEW ORLEANS, 1944.
(IN CENTS PER 100 POUNDS.)

From

Rail

Barge

Savings per car
of 80,000 lbs.

Sioux City

36

16¥..

$156

Council Bluffs

33

15¥..

140

Dubuque

30

12%,

138

Clinton

29

12

136

Davenport

29%

12

140

Burlington

21

11

80

• The minimum weight per barge is 400 net tons.

would still be an advantage in water transportation, especially.
on the longer hauls, as shown in the right hand columns of
tables 13 and 14.
DEVELOPMENT OF POWER

The boundary line of the proposed power area starts in
the northwestern part of Emmet Count'y and cuts down
through the middle of Palo Alto and Pocahontas counties, the
western portion of Calhoun and Carroll counties, eastern Shelby county and diagonally across Pottawattamie cutting the
northwest corner of Mills County. It includes about one-fifth
of Iowa.
The people in western Iowa, farm and city alike, would
benefit from more power and lower rates. The extension of
power lines into this area and lower rates might help to bring
electricity into rural areas. Although Iowa ranks high in the
number of farms electrified (39.5 percent) it still has a long
way to go to make electricity available to all rural people.
The extension of electricity into even a small area of the
state could aid in achieving this goal.
Power development would encourage the development of
industries. Power is one of the important resources that any
industry takes into consideration when looking for a place
to locate or expand. Iowa has a good supply of the materials
needed for the extensive manufacture of brick, tile, portland
cement and food processing.
Qne of the main industries already established in western
Iowa is meat packing. The bones, hides, tankage and other
by-products from the meat packing industry are produced in
Iowa, but the bulk of Iowa's soap comes froin Cincinnati,
Chicago and Kansas City. Hides used in manufacture of
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TABLE 15.

S'l'EA:\IER RATES ON GRAIN J<'ROl\l NEW ORLEANS TO
POINTS 0""" THE PACIFIC COAST. 1944."
(IN DOLLARS PER NET TON.)

'To
Los Angeles, Calif.

From New Orleans
$5.00

San Francisco, Calif.

5.00

Portland, Ore.

5.00

Seattle, ·Wash.

5.00

• The minimum weight per shipment is [j00 net tons, the shipper to transfer
at shipside and assume cost of unloading at destination point.

shoes are produced in Iowa, but shoes are manufactured
largely in the East, the raw material being shipped east and
the finished product shipped back to Iowa for consumption.
Perhaps industries such as those just mentioned could be
established if there were plenty of cheap power to attract
them.
U'IPROVEMENT OF MUNICIPAL WATER SUPPLIES AND SEWAGE
DISPOSAL

The cities of Iowa along the Missouri River depend upon
the river for their source of water supply and sewage disposal.
When the river gets low in late summer· and fall, the city
health authorities have a problem in obtaining a good supply
of water and also in disposing of sewage so that the cities
farther down the river are not harmed. The sewage disposal
problem is difficult, especially where meat packing is the main
industry.
If a more even flow of water throughout the year can be
procured these health and sanitation problems that arise during low water periods would be largely eliminated. Floods
may also cause municipal water problems just as periods of
low water do. The elimination of floods would be a benefit to
the cities from the standpoint of water supply.
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APPENDIX A
APPENDIX TABLE 1. l\nSSOUIU RIVER BASIN. DEPARTMENT OF
THE INTERIOR, BUREAU OF RECLAMATION.
(DAM AND RESERVOIR.)

Name
Yellowstone Basin
DuNoir
Raft Lake
Soral Creek
Onion Flat
Badwater
Oregon Basin
Red GUlch
Anchor
Lake Solitude
Boysen
Yellowtail
Little Horn
Hunter Mountain
Thief Creek
Sunlight
Bald Ridge
South Fork
Willow Park
Bull Creek
Smith
Triangle Park
:'.Uddle Fork
Lake DeSmet
:'.loorhead
Antelope
Sweetgrass
Mission
Upper Missouri Basin
Brenner
Clark Canyon
Kelly
Apex
Whitetail
Terry
Landon
Bridger
Taylor
\Vells
Nilan
Newland
Wilson
Stanford
Hobson
Ross Fork
Snowy
Tiber
Canyon Ferry
:'.Iinor \Vestern
Tributaries
Alzada
Broncho
Heart Butte
Dickinson
Cannonball
Thunderhawk
Shadehill
Blue Horse
Bixby
Green Grass

Capacity
(acre feet)

State

Stream

'Wyoming
'Wyoming
Wyoming
'Wyomlng
'Wyoming
Wyoming
Wyoming
Wyoming
Wyoming
Wyoming
Montana
Montana
Wyoming
Wyoming
\Vyomlng
\Vyoming
Wyoming
\Vyoming
'Wyoming
Wyoming
\Vyomlng
Wyoming
Wyoming
Mont.·Wyo.
Montana
Montana
Montana

Wind River
N. Fork, Little Wind River
Popo Agie River
Trlb. Little 'Wind River
Trlb.. Badwater Creek
Shoshone River (Offstream)
Shell Creek (Offstream)
S. Fork, Owl Creek
Palntrock Creek
Big Horn River
Big Horn River
Little Horn River
Clarks Fork
Clark8 Fork
Sunlight Creek
Clarks Fork
S. Fork Tongue River
S. Fork Piney Creek
Clear Creek
"'. Fork Powder River
S. Fork Rock Creek
:'.Ilddle Fork Powder River
Pine~' Creek
Powder River
Shields River (Offstream)
Sweetgrass Creek
Yellowstone River

221),OVO
41,000
25,000
9,000
7,500
150,000
13,000
14,500
7,700
819,200
1,116,000
50,000
150,000
130,000
40,000
5,000
25,000
9,700
14,000
30,000
4,000
50,000
44,000
390,000
9,000
12,000
890,000

Montana
Montana
Montana
Montana
Montana
Montana
Montana
!\fontana
!\fontana
Montana
Montana
llontana
Montana
:'.lontana
Montana
Montana
::>lontana
Montana
Montana

Horse Prairie Creek
Beaverhead River
Rattlesnal{e Creek
Birch Creek
'YhitetaiJ Creek
Boulder River
Blacktail Creek
Bridger Creek
Taylor Fork of Gallatin River
Rock Creek
"'ilIow Creek (OffstI'eam)
Newland Creek
North Fork, Sun River
Skull Creek
Judith River
Ross Fork Creek
Cottonwood Creek
:'.Iarias River
:'.lis8ouri River

15,000
150,000
5,000
3,000
6,000
10,000
15,000
15,000
20,000
2,600
10,000
10,000
160,000
3,000
10,650
6,700
3,000
971,000
2,000,000

Montana
No. Dakota
No. Dakota
No. Dakota
No. Dakota
No. Dakota
So. Dakota
So. Dakota
So. Dakota
So, Dakota

Little :'.!lssourl River
Knit"e River
Heart River
Heart River
Cannonball River
Cedar Ri\'er
Grand Rh'er
Grand River
Moreau River
::;roreau River

70,000
60,000
70,000
7,000
40,000

ao.ooo

134.000
50,000
90,000
90,000
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APPENDIX TABLE 1 (Continued).
Name
Augustura
Keyhole
Edgemont
North Fork (Philip)
Roekyford
Pactola (Brennan)
Ft. Peck - Sioux City
::Iledlclne Lake
Crosby
Sheyenne
Jamestown

State
So. Dakota
Wyoming
'Wyoming
So. Dakota
So. Dakota
So. Dakota
Montana
No. Dakota
No. Dakota
No. Dakota

,I

'Stream
Cheyenne River
Cheyenne River
Beaver Creek
North Fork Bad River
White River
Rapid Creek
Big Muddy Creek
(Offstream)
Sheyenne River
James River

Capacity
(acre feet)
160,000
276,000
45,000
15,000
70,000
40,000
5,200,000
230,900
500,000
800,000

Niobrara·Platte-Kansas
Narrows
Dismal
Loretto
Erickson
Plum Creek
(Amhurst)
DaviS Creek
Boelus (Rockville)
Bonny
Norton
'Wray
Culbertson
Enders (Harvey)
::Ifediclne Creek
Kirwin
,Vebster
Glen Elder
Cedar Bluff
Wilson
Kortes
Glendo

Colorado
Nebraska
Nebraska
Nebraska
Nebraska

South Platte
Dismal River
Beaver Creek
Cedar River
Wood River

660,000
133,000
46,000
83.000
308,000

Nebraska
Nebraska
Nebraska
Nebraska
Colorado
Nebraska
Nebraska
Nebraska
Kansas
Kansas
Kansas
Kansas
Kansas
Wyoming
,VYoming

Davis Creek
Middle Loup River
South Republican
Prairie Dog Creek
North Republican
'Renu hlican.
Frenchman Creek
::Iledlcine Creek
North Fork Solomon
South Fork Solomon
Solomon River
Smoky Hill River
Saline River
North Platte
North Platte

362.000
678,000
118.000
16,000
10,000
170,000
74,000
100.000
200,000
165,000
304.000
300,000
262,000
5,000
435,000

Supplemental
Reservoirs
Brewster
Cairo
Oak Creek
Cushing
Bellwood
Shell Creek
Clearwater

Nebraska
Nebraska
NebraSka
Nebraska
Nebraska
Nebraska
NebraSka

North Loup
Dry Creek
Oak Creek
Spring Creek
Clear Creek
Shell Creek
Clearwater Creek

88,000
16.000
61,000
45,000
38,800
115.000
66,000

TOTAL

20,527,250
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APPE;;\1DIX TABLE 2. CORPS OF ENGINEERS PROJECTS. APPROVED
FLOOD CONTROL AND )IULTIPLE·PURPOSE RESERVOIRS.
Total stor·
age capacity
(acre·feet)

Purpose

Stream

Name of reservoir
1. Missouri River
Ft. Peck, Montana
Garrison, N. D.
Oahe, N. D.·S. D.
llig Bend, S. D.
Ft. Randall, S. D.
Gavins Point, S. D.·Neb.

:\Iissourl
)fissouri
Missouri
:\Hssouri
Missouri
:\!issourl

FC, PC,
FC, PC,
FC, PC,
P
FC, PC,
P, ;;\1

2. Kansas River Basin
Kanopolis, Kan.
Pioneer, Colo.·Kan.
Harlan County, Neb.
Tuttle Creek. Kan.

Smoky Hill
Arikaree
Republlcan
Big Blue

FC,
Fe,
Fe,
FC,

3. Grand River Basln*
Chillicothe, Mo.

Grand

FC, C,N

1,655.000

Osage
Pomme de Terre
So. Grand

FC, PP, C,N
Fe, PP, C,N
FC, PP, C,;;\1

6,000,000
600,000
1,570,000

5. Gasconade River Basin
Richland, Mo.
Arlington, Mo.

Gasconade
Gasconade

FC, PP, e,N
FC, PP, C,N

600,000
769,000

6. James River Basin
Jamestown, N. D.

James

FC, PP, C

800,000

4. Osage River Basin·
Osceola, Mo,·Kan.
Pomme de Tene.
South Grand, )10.

)10.

TOTAL
RESERVOIRS

II'

19,400,000
23,000,000
21,800,000
450,000
6,200,000
170,000

N
N
N
N

C
C
PP, C
PP, C,N

450,000
109,000
850,000
1,473,000

---85,896,000

• Cooperative Federal·State studies being made of an alternate reservoir
system.
N -Navigation FC-Flood Control
P -Power
PP-Potenttal Power
C -Conservation

APPENDIX TABLE 3.

CORPS OF ENGINEERS PROJECTS.
NAVIGATION PROJECTS.

APPROVED

Name of Projeet

Stream

Purpose

Missouri River, mouth to Kansas City

Missouri R.

N

Missouri River, Kansas City to
Sioux City

Missouri R.

N

Big Sioux River, S. D.·lowa

Big Sioux

Missouri River at Fort Peck, Mont.
Fort Peck Dam and Reservoir

Missouri R.

FC-Flood Control

N
FC,P,C,N
P

Fort Peck Power Plant
N-Navigation

n.

P-Power

C-Conservation.
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APPENDIX TABLE 4. CORPS OF ENGINEERS PROJECTS.
APPROVED LOCAL FLOOD PROTECTION WORKS.
Name of project

Purpose

Stream

Missouri River
Kenslers Bend, Neb.-Iowa
Missouri R.
Agricultural Levees-Sioux City
to Mouth of Missouri R_
Missouri R.
Missouri R.
Sioux City, Iowa
Omaha, Neb.
Missouri R.
Council Bluffs, Iowa
Missouri R.
Missouri R.
Kansas Citys, Mo. and Kan.

FC
FC
FC
FC
FC

Milk River
Havre, Mont.
Harlem, Mont,
Saeo, Mont.
Glasgow, Mont.

Milk
Milk
:MlIk
Milk

FC
FC
FC
FC

Yellowstone River
Forsyth, Mont,

Yellowstone R.

FC

Lit tie Missouri River
Marmarth, N. D.
Wibaux, Mont_

Little Missouri R.
Beaver Creek

FC
FC

Knife River
Beulah, N. D,
Hazen, N. D.

Knife R.
Knife R.

FC
FC

Heart River
Mandan, N, D,

Heart R.

FC

Cheyenne RIver
Belle Fourche, S. D_
Hot Springs, S. D.

Belle Fourche R.
Fall R. •

FC
FC

Boyer River
Denison, Iowa

E. Fork Boyer R.

FC

Platte River
Denver, Colo,
Morr\!'on, Colo.
Schuyler, Nebr.

Cherry Creek
Bear Creek
Platte R.

FC
FC
FC

Nishnabotna River
Hamburg, Iowa

Nishnabotna R.

FC

Kansas River
Indianola, Neb,
Topeka, Kans.
La wrence, Kan.

Coon Creek
Kansas R_
Kansas R.

FC
FC
FC

Chariton River, M!>.

Chariton R.

FC

N-NavigaUon

FC-Flood Control

FC

R. and Bull' Hook Creek
R. and Thirty-:l.Hle Creek
R.
R.

P-Power

C-Conserva tlon.

APPENDIX TABLE 5.

FREIGHT MOVEMENTS FROM AND TO MIS
BY THE FEDERAL BARGE LINES. 1938·1944.*

To

From
Kansas City. Mo.
Kansas City. Kan.
Leavenworth, Kan.
Others

Lo~er

...

1938

Riy,er P'!fts

..

..

TOTAL
Kansas City, Mo.
Kansas City, Kan.
Leavenworth, Kan.

Ill~?ois Ri'Xer P~fts

.

.

.

TOTAL
Upper River Ports
Kansas City, Mo.
Warrior River Ports
Kansas City. Mo.
FROM MISSOURI RIVER PORTS
TOTAL
Kansas City, Mo.
Lo~er Rly,er P~rts
Others
TOTAL
Kansas City, Mo.
Ill~pols Ri~er P'!rts
Others
Kansas City. Mo.
Ul?per R~yer P~rts
Others
Warrior River Ports
Kansas City, Mo.
TO MISSOURI RIVER PORTS
TOTAL
GRAND TOTAL

* Source:

Statements of the Federal Barge Lines.

78,684

-

11,107
89,791
3,360

-

3,350
1,077
3,255
97,473
12,591

-

12,591
2,797

426
-

32
15,845
113.318

J

I

I

1939

-

13,895
56,183
7,774
38,961

I

46,735
462
1,885
105,265
ll,3()3
9()3
12.20'6
3,134

I

I
I
II
I

I
I
I

-

-

319

-

117
15,776
121,041

I~
I

I
I
I
I

I

I
I

I

I

I
I
I
I
I

NET
I
I

1940

I

15,121
27,167

I
I
I
II

I

I

8,848
4,444

-

6,078
19,370
4,576
3(),13()

I

~

!

I

-

I

34,705
376
2,578
57,029
5,808

I

I
I

-

II
I

8,028
65,()57

I

-

5,808
1,470
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APPENDIX T,I..11LE 6.

COMMODl'l'IES IlANDLED FROM MISSOURI RIVER PORTS

Commodity

,I

I
Wheat, corn, oats, barley (bulk) I
Auto and truck parts
I
Bar sheet and structural steel
Beans and peas, dried
Billets and blooms, 1. and S.

I

Canned food products
Feed, animal and poultry
Flour and meal, edible, NOS
Flour. wheat
I. and S. manufactures
Lumber, shingles and lath
:>1111 products, grain, NOS
Nalls and wire, not woven
Paper and articles
Paper stock and rags
Pipe, cast iron and fittings
Soap and washing compounds
Others
•
TOTAL
-

--~-

,

I

1

!

1938

1940

84,364

43,588

84.890

493
959
314

1,256
673
66

202
284

120
6,435

71
24
10,881

11,754
171
118
154

3,075
1,147

:5,491

23

56

72

934

411

130

105,265

57,029

102,280

70,893
821
1,409

I

II
I

,r

64
4,862
127
16,586
153
40
809

50
5,931

r

"I

I

,I

I

83

-

\

1,626

1
97,473

NE'l' TONS
1941

1939

i

"

* Source: Statements of the Federal Barge Lines.
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APPENDIX TABLE 7.

Commodity
Corn (bulk)
Agricultural implements & parts
Auto and truck parts
Auto and auto truck parts
Bags and bagging, burlap and jute
Bar sheet and structural steel
Billets and blooms, 1. and :>.
Canned food products
Coffee
Cotton linters
Cottonseed meal and cake
Flour and meal, edible, NOS
Fruit juices
Iron, pig
1. and S. manufactures
Lumber, shingles and lath
Meats, canned
:\Ull products, grain NOS
Nails and wire, not woven
Paper and articles
Paper stock and bags
Peanuts
Piling, steel
Pipe, cast iron and fittings
Roofing, prep. and bldg. paper
Rosin
Soap and washing compounds
Sodium
Sugar
Tin and terne plate
Turpentine
Twine, binder and cotton
,Vood pulp
Others
TOTAL
• Source:

I
I

!
I

COMMODITIES HANDLED TO MISSOURI RIV
FEDERAL BARGE LINES, 1938·1944.·
NET TONS

1938
1,437
1,591
2,790

I

II

1939
405
1,898
421
1,'553
1,386

203
1,771

I

I
I
I
I
I

1940
259
1,46'8

I

302

I

213
1,046
18

I

129
908
24

:1

41

6

,I

362

11

57
162

120
62

I

1941

I
I

I

I
I

1

I

610

I

228

\

180
2,696
46

I

'\

I

I

I

I

,I

189

118

672

816

557
20
22
1,906
169
87
40
3,568

31
1,443

30
120
96
2,049

15,645

Statements of the Federal Barge Lines.

448

67
111

15,776

I
1

I

I
\

I
I
I
I

1

I

I

431

1

I
I
I
I

104
44

I

I

16

1

121

I

\

911
60
1,031

2,349

20
366

403

I

I

I

333

556

341

220
162
223
121
1,024

165
141
41
1,797

I
I
I
I

61
202

1,046

1,024

1,283

t
I

8,028

9,889

J

i
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APPENDIX B
HOW PROGRAMS IN OTHER WATERSHEDS ARE ADMINISTERED
The following discussion will show how the watershed problems are
being handled in the Pacific Northwest, in the Colorado River Basin, in
the Tennessee River Valley and in the Delaware River Watershed.
THE PACIFIC NORTHWEST

The Columbia River has been the geographical and economic center
of the Pacific Northwest. Many critical water problems exist in this
region. Along the coastal parts of 'Vashington and Oregon rainfalls of
150 inches a year have been recorded, but the interior section of the
region has little rainfall. Within the region the general problems are
fioods, irrigation, navigation and lack of the development of the natural
resources.
Since 1914, studies have been made of the Columbia River Basin
by the Bureau of Reclamation and the Corps of Army Engineers. The
Rivers and Harbors Act of 1927, as a result of previous studies, directed
the Secretary of War, through the Corps of Army Engineers, to lay
foundation plans for the development of the Columbia River. The plan
contemplated the integrated development of the Columbia Basin
through the improvement of a major waterway from the Pacific Ocean
to the interior of Oregon, Washington and Idaho, the irrigation of
potentially fertile lands, fiood control and the generation of power.
The government organizations that look after the development programs and resources of the Columbia River Basin are: the Corps of
Army Engineers, the Bureau of Reclamation, the Forest Service and
the Department of Agriculture. Until about 1935, these organizations
worked independently of each other.
In 1934, a Pacific Northwest Regional Planning Commission was
created. This commission was composed of a representative from the
National Resources Committee of that region and four representativeo;;
from the Northwestern states which include Oregon, 'Washington,
Montana and Idaho. This organization brought about a greater degree
of cooperation of the federal and state agencies. Regional conferences
were sponsored which built up an increasingly widening circle of public
understanding of the problems of the Pacific Northwest. The Pacific
Northwest Regional Planning Commission was disbanded in 1943, but
the interdepartment and interagency cooperation has continued. '
The successful operation of the Pacific Northwest rests largely
upon the cooperation of the Corps of Army Engineers, who operate the
Bonneville Dam, and the Bureau of Reclamation, who have charge of
the Grand Coulee Dam. There has been no serious friction between
these two agencies in the operation of this project. So far as future
developments of the river are concerned, the major responsibilities are
1

McKinley, Charles, An Area Commission. Proceed!ngs of a Northern Plains
Conference, p. 79. Billings, ?lront. Dec. 1 and 2, 1944.
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in the hands of the Corps of Army Engineers, with other responsibilities
split among various agencies.
'
THE COLORADO RIVER BASIN

The Colorado River Basin includes parts of the seven states of
Arizona, California, Colorado, Nevada, New Mexico, Utah, Wyoming
and a small area within Mexico. Because of the aridity of the basin
and its interstate and international characteristics, the problem of the
equitable allocation of the waters of the Colorado River involves many
confiicting interests.
The major demand upon the water is for irrigation. Large agricultUral areas in this region rely directly or Indirectly upon irrigation.
The fiow of the river fiuctuates widely from season to season and from
year to year. In 1929. a step toward eliminating interstate confiicts
was taken when a Colorado River compact was made effective by
ratification by six states, Arizona alone declining to ratify.
The Colorado River Compact was approved by the Congress of the
United States in 1921, and in 1929 it was ratified by the six states.
The major purposes of the compact are to provide for the equitable
division and apportionment of the use of the waters of the Colorado
River System; to establish the relative importance of different beneficial uses of water; to promote interstate comity; to remove causes of
present and future controversies; and to obtain the expeditious agricultural and industrial' development of the Colorado River Basin, the
storage of Its waters and the protection of life and property from
fioods."
The basin is divided into two geographical divisions. The'states
of Colorado, New Mexico, Utah and Wyoming constitute the upper
basin., The states of Arizona, California and Nevada constitute the
lower basin. The upper basin is the principa'l source of water supply.
By the terms of the compact, water may be used for the generation of electric power, but it shall not interfere with or prevent use
for its primary purposes. The upper basin is required to deliver any
water to the lower basin which cannot be beneficially applied to agricultural and domestic uses.
The compact provides that any water necessary. through any
future treaties with Mexico, to supply lands in the Republic of Mexico,
is to be supplied from the unapportioned surplus fiow of the river. If
the surplus is not sufficient to supply the Mexican demand, then the
upper basin and the lower basin equally should bear the burden of
making up the deficiency in order to fulfill the terms of the treaty.
The compact may be terminated at any time by the unanimous
agreement of the signatory states.
• Colorado River deVelopment. Senate Doc. 1SS, p. 31.
U. S. Govt. Print. Off., Washington, D. C. 1929.

70th Cong., 2nd Sess.
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TE",,"",,"ESSEE V ALLEY AUTHORITY

The Tennessee Valley Authority was created by Congress in 1933
to assist in the solution of the physical and economic problems confronting the people of the Tennessee River I!asin. The Tennessee
River, winding more than 650 miles from the hills of eastern Tennessee,
through the Alabama and Mississippi cotton country, and then up north
into the Ohio River near Paducah, Ky., was subject to periodic violent
floods that washed away the soil, menaced cities and farms and contributed appreciably to flood crests on the Ohio and Mississippi Rivers.
In periods of drouth, low water made navigation impossible. The river
was treacherous and undependable. Stream channels kept fllling with
silt carried from sloping farm lands during the hard rains that fall in
the basin, where 60 inches of rain is the annual average.
Before the white man settled this area the region had twice as
much land in forest as it now has. The forest land was cleared to grow
corn, cotton and tobacco. OVer a period of time worn-out slopes, gullied
and useless, replaced nature's cover. The soils of the Tennessee Valley
were becoming less productive because of the loss of top soil, and
the decline of fertility due to one-crop farming and inadequate fertiliZation. The valley's most important resources, its soil and timber, were
being recklessly dissipated. The region's population, which in 1933
was about 54 percent rural, was heavily dependent upon the land. One
of the valley's greatest problems was poverty. In 1933, the average
per capita income for the valley was $148 compared with $368 for the
United States."
The factors leading to the establishment of a Tennessee Valley
Authority existed long before 1933. The federal government had intervened in the Tennessee Valley when it built the Muscle Shoals
properties for nitrate production during 'World War I, and it was
generally agreed that some disposition of them had to be made. Also
the depression of the early thirties required the government to Intervene. The South was lagging behind the country as a whole in economic progress. The resources were there, but they were not being
used to their best advantage. A large part of the population was living
at subsistence level. The land was wasting. Seven million out of
26 million acres in the Tennessee Valley were suffering from erosion.
The reliance on corn, tobacco and cotton as the major crops left much
of the land exposed to erosion between seasons. Floods were causing
a large annual loss. Ninety-eight farms out of a hundred were without
electricity. Taxes were high in proportion to income, yet there wasn't
enough money to support schools, public health services, hospitals or
roads! Power and fertility were going to waste down the river.
To combat these conditions the Tennessee Valley Authority was
• Copeland, Lewis C. and McPherson, 'V. K. Industrial Trends in the Tennessee
Valley. Social Forces, 24, 3: 280. 1946.
• Duffus, R. L., The Valley and Its People, p. 53. Alfred A. Knopf, New York.
1944.
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created. The Tennessee Valley Authority Act as passed on May 18,
1933, is:
An Act to Improve the navigability and· to provide for the flood control of the Tennessee River: to provide for· reforestation and the proper
use of marginal lands in the Tennessee Valley; to provide for the agricultural and Industrial development of said valley; to provide for the
national defense by the creation of a corporation for the operation of
Government properties at and near Muscle Shoals In the State of Alabama. and for other Ilurposes."

According to the preamble of the act, the purposes and functions
of TVA are many and diversified.· The act names several objectives:
navigation, flood control,. agricultural and industrial development and
national defense." From these objectives such incidental and necessary
powers and functions are derived as: power production and transmission. forestry, the production and development of fertilizer, dam
building, land acquisition and the social ·functions. All of these activities
and functions are related to the over-all purpose, the "orderly and
proper physical, economic and social development of the Tennessee
Valley area."7
TVA is located within the area it serves, and appears to be quite
responsive to the needs and desires of the people of the valley. The
underlying principle of the TVA program is to seek to improve economic opportunity in the valley. This goal is being approached through
activities along four major lines: soil conservation, technical research
and industrial development. water resources, conservation and the
provisIon of cheap power.
In research development, as well as in other phases of its program, TVA works through a democratic approach. It plans many of
its programs on the basis of recommendations of local research
agencies in the valley states, and consults with local farm groups,
local governments and private business as it goes along. It has been
the policy of TVA that wherever possible those parts of the joint program which require direct relationship with the people of the area
should be carried out by the agencies which those people support and
control.
The TVA program has been in operation for 12 years. Some
aspects of its progress can be measured in statistics of material ac:
complishments. The TVA has built 16 large dams in the valley. It
has created 650 miles of 9-{00t navigation channel for commerce, provided more than 13 million acre-feet of fiood control storage, added ·l.7
mlllion kilowatts of new generating capacity to the power resources
of the region, produced more than 47 billion kilowatt-hours electric
energy, marked up nearly 167 million dollars in revenues, provided
153 million seedlings for reforestation and manufactured more than
600,000 tons of concentrated phosphatic fertilizers. TVA has developed
• U. S. Statutes at Large. H. R. 50S1/73d Cong .. Vol. 48. Part 1. 1933·1934.
p."58. U. S. Govt. Print. Oft'.• Washington. D. C. 1934.
"Tennessee Valley Authority Act of 1933. Sections 5 and 6.
7 Ibid., Section 22.
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new machines and new processes and has opened the way to the use
of latent resources of water, soil, forests and minerals."
THE DELAWARE RIVER WATERSHED

In 1937, the four states of New York, New Jersey, Pennsylvania
and Delaware organized an Interstate Commission for the task of
formulating a sound plan of guidance for the unified development of
the Delaware River Basin. This Interstate Commission is more popularly known as "Incodel."
The Incodel procedure for evolving a unified plan for the development of a major watershed region involves no interference with the
functions of self-government. Each state and each municipality in the
region is free to work out the details of its own programs. Incodel's
primarY objective is to promote governmental cooperation and to coordinate all projects for the development, improvement and protection
of the Delaware River Valley."
The main problems of this watershed are municipal sanitation, Industrial waste, water supply diversion, recreation, surface and ground
water supplies, flood control, navigation, conservation of forest productr:;
and soil conservation.
Incodel fully utilizes the services of federal agencies and those of
the states' legislative, executive and administrative officials. Incodel's
aim is to coordinate the efforts and programs of' existing agencies of
federal, state and local governments, with the people of the region
actively participating.
Incodel began to formulate a unified plan for the development of
the resources of the Delaware River Basin in 1937. In undertaking this
responsibility it decided that its initial objective should be to resolve
major pl'oblems which had been plaguing the states for years, such as
stream pollution and the question of rights and responsibilities in the
matter of the development and operation of water supply projects involving stream flow diVersions. By working cooperatiVely with the
government agencies affected, Incodel has been successful in helping
to solve these two problems to the mutual satisfaction and advantage
of all interested parties.
Incodel is an example of state governments working cooperatively
together among themselves and with validly established federal agencies for the promotion of both the national interest and regional welfare and economy.
MISSOURI VALLEY PLANNING AGENCIES
The development of the Missouri River cannot be accomplished
without some extensive planning. Many ,of the cities and communities
have active and effective planning boards. Most of the states have had
TVA-A Summary of Accomplishments, 1933-1945, p. 2_ Tennessee Valley
Authority. Knoxville. Tenn. 1945.
o Incodel, A report on it" activities and accomplishments, July 1, 1944, to
June 30. 1945, lJ. 3. The Interstate Commission on the Delaware River Basin.
Philadelphia, Pa. No date.
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varied experiences in state planning, and during the early 30's most of
them had planning boards. The boards in North Dakota,South Dakota,
Iowa and Missouri were each operating under legislative authorization.
In Minnesota and Kansas the boards existed under executive order.
Because of a misconception of the place and function of the state planning agency, a:ll of the boards have been abolished since 1937, except
the one in Missouri. Governor's boards have operated with some
degree of effectiveness in Minnesota, North Dakota and South Dakota
since the abolishment of the state planning boards.
Some of the planning agencies that have been 01' are taking an
active part in the development planning of the Missouri River Basin
are described briefly below.
NATIONAL RESOURCES PLANNING' BOARD

This board had been entrusted with the task of general over·all
national planning, especially as plans and planning can assist in employment stabilization. The role of the National Resources Planning
Board was advisory only; it attempted to correlate plans and prevent
unnecessary 'duplication of effort. The board was abolished June 30,
1943, by an act of Congress.
MISSOURI VALLEY PLA);NING

co~nnSSION

The Missouri Valley Planning Commission was organized by the
Omaha Regional Office of the National Resources Planning Board in
the summer of 1941. It was composed of one official delegate from
each of the eight states of Minnesota, Iowa, Missouri, North Dakota,
South Dakota, Nebraska, Kansas and Montana; and one delegate from
each of the federal Departments of ·War, Agriculture and Interior. The
commission's major objective was planning for the development of the
Missouri River Basin and keeping the public informed of its program.
This commission was abandoned on the abolition of the Nat'ional Resources Planning Board in 1943. Its files and functions were transferred to the Missouri River States Committee.
~IISSOURr

RIVER STATES CO:lrllrITTEE

The Missouri River States Committee was organized at Bismarck,
N. D., in December, 1941, by the National Resources Planning Board
at a meeting of the Missouri Basin Planning Committee. The purpose
of the organization is to bring about the greatest total benefits from
the waters of the Missouri River Basin tor domestic water supplies,
irrigation, flood control, navigation, the production of power and other
uses. Five states were represented at this first meeting. The governors of these states appointed members to the committee. Other states
in the Basin were invited to accept membership. In May, 1943, the
entire committee met at Omaha, Neb .• and completed its organization.
It confers with federal, state or any interested agency. The committee
consists of two representatives from each state. The committee adopts
nothing that anyone of the states objects to.

