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BACKGROUND

The history of our Nation’s development has been
one of a relatve abundance of naturul resources.
However, this has tended to obscure the fact that there
are limits to the supply ot these resources. As a
consequence of continued economic growth and in-
creasing demand tor natural resources, these limits have
been approached m many areas, and the need to better
manage the use of resources is now recognized

With regard to water resources specitically . there has
been growing concern, not only with the quantity ot
water to meet increasing demands, but with the guality
as well. This concern precipitated  a Congressional
inquiry into the Nation’s water problems. A Senate
Select Committee on National Water Resources was
established in 1959 to investigate the present and future
needs for water and the adequacy of supplies to meet
these needs.

The Committee’s report raised serious  questions
about the Naton's ability to meet tuture water resource
needs and recommended that a broad-scale study be
undertaken to assess the adequacy of water and related
land resources. As a result of that report, the Water
Resources Planning Act was passed in 19605, The Act
created the Water Resources Council within the Execu-
tive branch. The Council was charged with the responsi-
bility for making comprehensive studies of water and
land resources of the Nation’s major river basins, 20
studies in all and 17 1 the conterminous United States.

In the Missourt River Basin, the Missouri Basin
lnter-Agency  Comumittee (MBIAC) responded aftirma-
tively to the challenge to undertake a study. The MBIAC
thus established the Standing Committee on Compre-
hensive Basin Planning to carry out the assignment. Five
work groups were defined to do the work: Economie
Analysis and Projections, Present and Future Needs,
Hydrologic Analyses and Projections, Land Resources
Availability . and Plan of Development and Management
of Water and Related Land Resources (figure 1). With
representatives  from all 10 basin States and  seven
Federal agencies. it was the Standing Commuttee’s
function to assess needs and supplies of water and

related land resources and to develop a comprehensive

CHAPTER 1

INTRODUCTION

plan for the short- and long-range development and
management of these resources.

Each of the work groups appointed several task forces
to carry out specific work components. The first four
work groups mentioned were responsible tor providing
data inputs to the fifth. Based on this information and
data from additional outside sources. the latter work
group prepared the overall Comprehensive Development
Plan.

STUDY OBJECTIVES

Lo s ditficult to specity any single objective or set of
major objectives in rationalizing water resource planning.
Because of the nature of the resource, the pohitical and
legal systems regulating 1ts use. a set of clear-cut.
noncontradictory objectives almost deties delineation.
Objectives of a national character may contradict region-
al or other institutional-type objectives. Yet. the eco-
nomic “market™ for water may be more regional or local
than national, and the politics which more directly
govern water use and consumption may lie within state
or local jurisdiction.

But. decisions regarding the planning for the efficient
use of water, currently and m the tuture. should be
determined from an overall viewpoint, and the planning
for adequate water supplies at the state and regional
level must be integrated into the overall planning svstem.
When regional development plans have been tormulated.
they should be coordinated at all levels.

Because water is a scarce resource i many areas of
the Nation, economic efficiency must be one of the
major criteria governing its use or exploitation. This
implies that priorities, determined within a svstem of
national and regional objectives. be established to tultill
future water uses. Such objectives would be specitied in
terms of national needs and comparable objectives
would prevail for the regian, state. and local areas.

At a more pragmatic level ! the overall objective ot the
Comprehensive Framework Study is to provide a frame
work for determining the combination of water and
related Tand resource uses m the basin to meet antict
pated short- and long-term needs. In conjunction with
this overall objective. such resource development and
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management would (a) be considered within the broader

economic development pattern of the basin, and (b)
constder the preservation of natural or environmental
leatures

PROJECTIONS

To assess present and future water and related land
resource needs, estimates of current and tuture resource
supplies and demands are necessary. For planning.
projections were made of the basin’s economy to 1980,
2000, and 2020. Through an agreement between the
Water Resources Council and the Otfice of Business
Economics (OBE) and the Economic Research Service
(ERS). OBE-ERS i 1965 furmished to the Standing
Committee of MBIAC economic and population projec-
tions for the three target years. Based on mtormation
developed by the work groups. the Comprehensive
Framework Plan tfor the Missourt River Basin. or Region,
was tormulated. This appendix presents economic and
population projections for the region, the eight sub-
regions, and 38 subarea and metropolitan components as
shown on plate 1.

An explanation of the national model is contained m
the chapter on projection methodology. Brietly. the
assumptions used as a basis for these projections were
(1) a population growth rate of 1.6 percent. (1)
unemployment at 4 percent in target vears, (3) 4 fabor
torce participation rate at 1955-1957 levels. (4) a Gross
National Product based on employment and produc-
tivity  trends experienced trom 1947 to 1963, (3)
National Personal Income based on the past relationship
to Gross National Product. and (6) regional population
allocated by industrial emplovment.

Fhe Economic Work Group received from OBE-ERS
projections of population. employment. income. and
earnings tor 1980, 2000, and 2020 tor the Missouri
River Region and its eight major subregions. It was the
task of the work group to disaggregate these projections
and allocate them among the smaller geographic sub-
areas. At the outset, therefore. the work group was
constrained within the aggregates tor the Missoun River
Region. This is a necessary constraint and a sensible one
in terms of national plannmg. since all of the river basin
studies must eventually be merged nto a single national
plan for water resource development. Thus, i order that
maximum rehiability be retamned in the national projec-
tions, cach rver basin must necessanly be constraimned
within its regronal allocation

It should be clear that these projections are not
prophesies of the future. but rather are projections of
past experience modified 1o reflect what might be
expected to occur it certain basic assumptions regarding
the structure and behavior of the economy should, in
fact. materialize. The estimates for 1980 are considered

reasonably sound, but as the projections are extended

farther mto the future the probability of accuracy
becomes more remote. This does not imply that the
projections should be viewed as unreliable or discounted
in planmng studies. Rather. it should be recognized that,
due to untoreseeable events, the attainment ot a given
economic level nught well be advanced or retarded trom
the PIL“\CIIII_\ forecast date. As the tuture unfolds. the
basic assumptions and the projections must be revised as
necessary to conform with newly available data. and the
programming of planned improvements must be modi-

tied to meet tuture demands as they develop

USE OF PRCJECTIONS

Population, employment. and income are the three
basic projected mdicators for water resource plantiing
Ihey can also be utilized ettectively in assessing the
potential damages or benefits. Future demands tor water
supply or water guality contrel are directly related to
the level and distribution of population. Personal mcome
level i1s an important factor in determining the amount
of water that nmught be consumed. Emplovment in
vartous industries. especially heavy water-using indus-
tries. and the productivity levels in these industries has a
bearing on both the quality and quantity of water
needed. since the population, income. and employment
have an influence on the demand tor food and fiber. For
flood control. the damages or benefits a project may
l‘l\\\'l\ig‘ are related to the use of the tlood PIJIH. Level ot
mcome may indicate tensity and value ot improve-
ments as related o residential  construction. Heavy
water-using industries are often located i the tlood
plain. Damages or benefits are related to the level of
mcome  or  productivity  throughout the  projection
period. Navigation development s related to  trans-
porting certain types of commodities i certain geo-
graphic areas. Need tor electric power production is
related not only to the level of personal mcome. but to
the type of industrial employment and the cost of power
derived from other sources. Demands for recreation
development are related to density of population as well
as to the level of income. Fish and wildlite development
is related to outdoor recreation. The cost of project
lands for all project purposes is related to land use and
productivity

GEOGRAPHIC ORIENTATION

For planning purposes. a diviston of the Missourt
River Basin was made into eight major tributary systems

These tributary systems, designated “subbasins™, were
defined along hyvdrologie lines and “compamon™ sub
regions were detined along political hnes which most
nearly - approxmated  subbasin boundaries. Common

names were used: Upper Missouri, Yellowstone. Western




Dakota. Eastern Dakota. Platte-Niobrara. Middle Mis
sourl,  Kansas, and  Lower  Missourt. There was no
corresponding subbasin or subregion designated. The
hvdrologic and corresponding political delineations of
the basin are shown on plate |

The eight subregions were turther subdivided into 27
smaller subareas. Again, these tollowed political bound-
artes, but approximated minor hydrologic drainage
systems. In addivion. 11 Standard Metropobtan Statisti-
cal  Areas (SMSA) in the region were broken out
separately and projections developed for them. Because
of their strategic economic importance in explaining
spatial economic growth and rationalizing projected
economic and population changes. separate treatment of

these r urban areas was warranted.

ORGANIZATION OF THE APPENDIX

This appendix has been organized to give the reader a
chronological picture ot the Missourt  River Basin,
beginning with the relevant history and proceeding to
projections through the year 2020. As such. the first
chapter covers the background of the Comprehensive
Framework Plan and the events which precipitated the
study. The chapter also contains a discussion of the
objectives of comprehensive planning within the overall
national water resource planning framework.

Chapter 2 is devoted to a physical description of the
basin. the major historical events which helped to shape
the development of the basin’s economy. and the
resource endowments of the basin

In chapter 3. information on the region’s economy
for the 1940-1960 period is presented. Detailed employ-
ment. income. earnimgs, and population data are given
for the region and its components, and analyses of the
region’s historical development to the current period are
presented. While many elements of an economic base
study are contained in this chapter and the one
following. the appendix lacks sufficient production data
and information on structural interdependencies of the
economy to qualify it as a complete economic base
study. However, the historic base and the projections are
sufficient to provide a projected framework for water
and related land resource planning in the basin. The final
section of this chapter contains briet summaries of the
physical. demographic and economic characteristics of

the eight subregions

Chapter 4 discusses the projected economy of the
region tor the three target years, 1980. 2000, and 2020.
[he format and content of the chapter are similar to
those ot the previous chapter. Detailed economic and
population projections for the target years are presented
for the Nation and tor all geographic units identified in
the region

Chapter 5 was written following the development of
the Comprehensive Framework Plan by the Resource
Development Work Group. A generalized plan indicating
the level of new water investments was made relating to
projected needs. These investments were identified by
subbasin. The Economic Work Group then assessed the
changes in earlier projected parameters that would be
expected to occur as a result of such investments. This
chapter is intended to reflect the relative impact that
certain water resource developments will have upon the

region’s projected economy.

Chapter 6 describes the methodology used in the
development of the various projections. The national
projection model is first presented. followed by state-
ments on procedures followed in disaggregating employ-

ment and population to  smaller geographic and

industrial levels. The last two sections are concerned

with procedures for projecting national demands fer
agricultural and munerals production, employment. and
population related to these levels. and the disaggregation

of these to regional and subregion levels.

The appendix concludes with a Statistical Supple-
ment on population. employment. and mcome: agricul-
ture: timber resources: mineral resources: and
supplemental projections. After the plan for water and
related land resources was tor the most part completed.
in January 1969 the Water Resources Council gent
revised demographic and economic  projections  re-
questing the new projections be evaluated. The revised
projections were deemed necessary primarily due to
lower estimates of population growth. revised rates of
productivity. and other criteria described in the Supple-
ment. Because of the advanced status of the framework
study at the time the new projections were received. the
Missouri Basin Inter-Agency Committee deemed it in
advisable to interrupt the study. Theretore the supple-
ment notes the differences between the original and
revised  projections and the general implications  this

might have on the plan as it was devised
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CHAPTER 2

GENERAL DESCRIPTION OF THE BASIN

PHYSICAL CHARACTERISTICS

About one-seventh of the total area of the Nation,
519,300 square miles, plus an additional 9.700 square
miles in Canada, is drained by the Missouri River. The
drainage area has a northwest to southeast axis and
covers part or all of the seven West North Central States
(North Dakota, South Dakota, Nebraska. Kansas, Minne-
sota. lowa. and Missouri) and three Mountain States
(Montana, Wyoming, and Colorado), as shown in fig-
ure 2. The Missouri River, the longest in the United
States. flows southeasterly 2,315 miles from Three
Forks. Mont.. to join the Mississippi River a few miles
north of St. Louis, Mo. The tributaries begin at
elevations of about 14,000 feet above sea level, with the
main stem flowing to an elevation of 400 feet above sea
level at its mouth. There are 30 major tributaries ranging
in length from 100 to 1,000 miles and having drainage
areas ranging from 2,400 to 90.000 square miles.

The physiography of the Missouri Basin offers con-
siderable variety. Portions of three major physical
divisions occur in the basin — Rocky Mountain System,
Interior Plains, and the Interior Highlands." Along the
western perimeter of the basin in western Montana,
Wyoming, and Colorado. the northern, middle, and
southern Rocky Mountains ofter a rugged appearance in
contrast to the Wyoming Basin. Local glaciation has
provided interruptions in the form of broad valleys. In
western Montana and Wyoming. mountain ranges reach
out into the adjacent plains and plateaus. Occasionally
an isolated mountain range appears, such as the Black
Hills in western South Dakota_and eastern Wyoming.
The Interior Plains Division includes the Great Plains and
Central Lowlands provinces. Much of the central portion
of the basin is occupied by the Great Plains. The
northern portion in central and eastern Montana and
western North and South Dakota is rugged country of
eroded river valleys with “badlands™ type of topography
and occasional isolated buttes on extensive plateaus. To

IPhysical Divisions of the United States. Nevin M. Fenneman
in cooperation with the Physiographic Committee of the
U, S Geological Survey, Department of Interior, Washington,
D.Co(194¢6)

the east of the Missouri River are morainal hills. To the
south of the Pine Ridge Escarpment in northwest
Nebraska, in eastern Colorado, and in western Nebraska
and Kansas. the land is less rugg»d, but has several lesser
north-south escarpments.

Along much of the eastern portion of the basin and
extending to the east beyond the basin is the Central
Lowlands province. This area extends from eastern
North Dakota south through eastern Kansas as well as to
adjacent areas in western lowa and northern Missouri. In
the eastern Dakotas, there are many small lakes. lacus-
trine plains, and much glacial debris. Much of the area to
the south has similar rolling topography. but lacks
natural lakes and old lake plains. In Missouri. south of
the Missouri River. is the Ozark Plateaus province of the
Interior Highlands Division. a rugged ridge and valley
area.

CLIMATE

Widely divergent climatic conditions characterize the
basin. Average annual precipitation ranges from as low as
8 inches in limited areas of the northwestern plains to
42 inches in the lower basin. While mean annual runoft
is negligible in the Sand Hills of Nebraska. it attains
20 inches in the western mountainous areas. Extensive
areas in the central part of the basin have runoff of only
0.25 inch. In the southeast, mean annual runoff attains
20 inches. Seasonal precipitation is highly vanable.
Annually, it can range from less than half to more than
double the average annual amount. Seasonal tempera-
tures also vary considerably, with extremes from -60° F
to 120° F. By climatic types. the basin ranges from the
Highland type in the western mountain area to the
Humid Continental Long-Summer type in southeastern
South Dakota. eastern Nebraska, and Kansas. as well as
in adjacent parts of lowa and Missouri. Hunud Continen-
tal Short-Summer Climate is found in eastern North
Dakota and South Dakota. Eastern Montana, central and
castern Wyoming, eastern Colorado. western North and
South Dakota, and western Nebraska experience Middle
Latitude Steppe Chmate.

.
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FIGURE 2
PHYSIOGRAPHIC DIVISIONS, PROVINCES,
SECTIONS, AND SUBSECTIONS
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SOILS AND VEGETATION

Natural soils in the Missouri Basin are closely related
to zones of climate and vegetation. Most have developed
under grass cover, with the exception of those in the
Rocky Mountains and the Ozark Plateaus. Mountain
complex soils are in the coniferous forests of the western
perimeter of the basin, the Black Hills, and the Ozark
Plateaus. Brown soils are in the semiarid short-grass
plains of eastern Montana and Wyoming and north-
eastern Colorado. Desert and sierozem (light-gray) soils

occupy intermountain basins and high dry plateaus
almost exclusively in Wyoming. Chestnut (light-brown)
soils occur in the mixed tall and short-grass areas of
eastern Montana and Wyoming: western North Dakota,
South Dakota, and Nebraska: and northwestern Kansas.
Chernozem (dark-brown) soils, developed under tall and
mixed grasses. extend across most ot eastern North
Dakota and South Dakota and through central Nebraska.
The brunizem (black) and some gray-brown podzolic
soils occur in southwestern Minnesota, southeastern
South Dakota, eastern Kansas and Nebraska. as well as




adjacent parts of lowa and Missouri. Red-yellow pod-
colic and some brunizem soils occur in the Ozark
Plateaus portion of Missouri where native vegetation
includes mixed coniferous and deciduous forests. Within
each of the above zonal groups of soils are alluvial soils
of the bottomlands and terraces.

MINERALS

Generally the basin is well endowed with a variety of
mineral resources. Nearly 50 mineral commodities are
produced commercially. The western mountain perim-
eter contains the metallic mineral deposits. North-
western and southeastern areas have substantial deposits
of coals, ranging from lignite to bituminous. Petroleum
and natural gas deposits are found in many areas.
Nonmetallic minerals are found in scattered locations
throughout the basin.

HISTORY OF SETTLEMENT

Archeological c.\’lorutiuns in the Missouri Basin
indicate that man was present before 9000 B.C. and has
been in the area continuously, or nearly so, since that
time. Early ancestors of some of the Indian tribes, such
as the Mandan, Hidatsa, Arikara, and Pawnee, may have
been in the basin area as early as the 9th century.

It cannot be stated with certainty when the first
white men entered the basin. It is possible that the
Spaniard Coronado reached its southern edge in central
Kansas as early as 1542, French explorers moved toward
the basin from the Great Lakes and Mississippi River
areas at an early date. The Marquette-Joliet Expedition
floated down the “Great River™ past the mouth of the
Missouri River to the Arkansas River in 1673. It was
followed by La Salle, who reached the Gult of Mexico in
the 1680s, and by other explorers.

Fur traders followed in the footsteps of the early
explorers. They came up the Missouri River from its
mouth and also entered the upper part of the basin from
their Canadian trading posts to the north-northeast. At
the close of the French era of exploration, the Missouri
Basin was sparsely settled only at its extreme south-
eastern portion. Knowledge of the area farther west and
north was very limited.

Systematic exploration and settlement of this vast
area began with the United States purchase of the
Louisiana Territory in 1803 and the Lewis and Clark
Expedition of 1804-06. Government-sponsored explora-
tions and military expeditions throughout the basin
continued for the first three-quarters of the 19th
century. Fur traders and hunters both preceded and
followed the military expeditions. N

Settlement followed somewhat slowly and unevenly
behind the fur traders. Settlement began in what is now

-

the state of Missouri; from there it spread westward
along the Kansas River and northward along the Missouri
River. Before settlement had progressed very far, there
were several migrations across the lower end of the
basin. The Santa Fe Trail, which began at Old Franklin,
Mo.. was opened in 1820.

In 1858, gold was discovered on Cherry Creek near
the present site of Denver, Colo. One of the last and also
the richest gold strikes in the basin was the discovery of
gold in the Black Hills by General Custer’s expedition in
the fall of 1874, tollowed by the Black Hills Gold Rush
of 1875-77.

Settlers began to occupy what is now eastern Kansas
and Nebraska during the 1850°s. They followed the
miners to the Rocky Mountain foothills and gradually
moved northward along them and eastward along river
valleys into the plains. As railroads came from the east.
settlement along railroad routes followed quite rapidly
and then spread out more gradually between railroad
routes. In the late 1860, large cattle outfits began
trailing herds northward from Texas into the Great
Plains for shipment east.

Two events that were significant in the development
of the basin were the advent of the railroads and passage
of the Homestead Act of 1862. The Homestead Act of
1862 gave title, for a nominal fee, for up to 160 acres of
land to any citizen of good character who would agree
to live on the land and develop it for a S-year period.
Later acts and amendments to the original act made land
somewhat easier to obtain and. under certain conditions
and in limited areas, permitted one person to obtain up
to 640 acres of land. Most of the land was settled as
160-acre tracts. Principal purposes of the ready convey-
ance of land coupled with the 160-acre limitafion were
to encourage settlement. encourage ownership of land
by the farm operator, provide a more stable settlement.
and place a limitation on Government land transters to
any one persor.

In many respects, the Homestead Act was very
successful in achieving its goals. The most obvious fault
was the inadequacy of the acreage given the homesteader
in this area. Farms of 160 acres, or even less. were of
adequate size to provide a reasonable level of living in
areas to the east of the basin, where normal annual
precipitation was adequate for good crop production
and there were very few crop fatlures. However. large
portions of the Missouri Basin had a much lower average
annual precipitation. more trequent drought periods.
and a shorter growing period. In these areas. the
160-acre farm  was much too small to provide a
reasonable level of hving for the farmer and many were
quickly forced out of business.

The Kansas-Pacific Railroad reached Abilene. Kans.,
in the fall of 1867, and nearly 1,000 carloads of cattle
were shipped out of there that year. In 1867, the Union
Pacific: Ratlroad was completed  trom what s now




Council Blufts, la., to Cheyenne, Wyo., and was con-
nected with the Central Pacitic Railroad in Utah in
1869. The first railroad into Denver was completed n
June 1870 from Cheyenne. Later in that year, a railroad
line was completed from Denver eastward. Railroad
construction proceeded tairly rapidly in Kansas, Neb-
raska. and eastern Colorado trom the early 1870’ into
the late 1880°s, by which time most of the major
railroad lines were in operation in these States.

Railroads entered the eastern portion of both
Dakotas in the early 1870%, and most of the majm
railroad lines east of the Missouri River in these States
were in operation by the late 1880%. The first trans-
continental railroad line across the northern portion of
the basin was the Northern Pacific, which reached
Bismarck. N. Dak.. in 1873, with the transcontinental
connection through Montana completed in 1883, The
Great Northern Railway entered North Dakota in 1880
and was completed across the Missouri Basin during that
decade. The first railroad coming into the basin portion
of Montana was the Union Pacific, which entered that
State from Idaho in the early 1870’s. Railroads entered
the Black Hills of South Dakota from Nebraska in 1885,
Construction of railroads across the Missouri River to

western South Dakota was not completed until 1907. Of

major significance in financing construction of railroads
were large grants of land by the Federal Government
which were subsequently sold to private individuals for
development.

Large cattle outfits entered the southern plains
portion of the basin in the late 1860’s. As settlers moved
in, following the railroads, range cattlemen were forced
out and they moved on northward. In the 1870,
cattlemen were operating in western Nebraska, Colo-
rado, and parts of Wyoming and Montana. In the 1880’s,
they reached farther northward and spread through most
of the remaining plains area that was not within Indian
reservations. The last of the large cattle drives from
Texas to the northern Great Plains was in the middle
1890%s. The era of large open-range cattle outfits drew to
a close in the northern Great Plains in the first decade of
the 20th century.

The era of the homesteader concluded in the upper
Great Plains at the end of the second decade of the 20th
century. This ended the basic settlement era, although
the legal framework for homestead entry was not
changed until February 4, 1935, when the President, by
Executive Order, temporarily withdrew all such public
lands subject to classification for private entry.

The farmers’ frontier had met and expropriated much
of the ranchers’ cow country and now reached the
mining country in the Rockies. Economically, the basin
was almost  wholly agricultural, the new territories
separating roughly into the wheat country of Montana,
the Dakotas and Kansas; the corn belt of lTowa and
adjacent South Dakota, Nebraska, Kansas, and Missouri;

and livestock range in and sectuons of Wyoming and
Colorado. In the mountains gold booms were over and
agriculture had become firmly established. Trrigation had
been mmtroduced in valleys and along mountain fronts
with water laws based upon the doctrine of prior
appropriation operating as the guiding principle

The predominant nationality groups that came to the
basin were the Germans, Russians, Norwegians, Swedes.
Czechs, Itahans, and the English. in about that numerical
order. Germans accounted for about 20 percent ot the
foreign-born population. However, if all the people with
a background from the British Isles (Enghsh. Irish,
Scotch, and Welsh) were grouped together, they would
probably rival the Germans as the most numerous. In
addition, there were several other nationalities but thei
numbers were relatively small. Many came as colonizing
groups sponsored by churches. railroads, or other settler
agencies. Descendents of these original settlers continue
10 occupy the basin today because later immigration has
been relatively small.

There are 10 states partially or entirely within the
Missouri Basin. These states. the order in which they
were admitted to the Union. and the date of admission
are shown in table 1.

Table 1 — ORDER OF STATEHOOD

State Order of Admission | Date of Admission
Missouri 24th August 10, 1821
lowa 29th December 28, 1846
Minng¢sota 32nd May 11. 1858
Kansas 34th January 29, 1861
Nebraska 37th March 1. 1867
Colorado 38th August 1, 1876

North Dakota 39th or 40th
South Dakota 39th or 40th
Montana 41t
Wyoniing 44th

November 2, 1889
November 2, 1889
November 8, 1889
July 10, 1890

A phase of the occupation of the plains section of the
basin was the dispossession of the Indians. Until 1861,
the Indians were generally on friendly terms with the
United States, even though their lands were continually
traversed by surveyors and nuners. Later. drven to
desperation by the obvious fact that the end was near,
the Indians made their last stand against the encroaching
settlement by the whites. The Sioux uprising ot 1862
was followed by that of the Cheyenne and other tnbes
in the sixties, and the struggle culminated m the Sioux
war of 1876, After this, the Indians were largely
contained upon their reservations. Today. about S8.000
Indians inhabit 23 reservations in the Missoun Basin
Indians own about 18,000 square miles or about
4 percent of the basin’s area.




CHAPTER 3

HISTORIC AND CURRENT ECONOMY

For water resource planning purposes it is necessary
to identity the Missouri Basin by its hydrologic bound-
aries. In order to assess the adequacy of current and
future water supplies, it is likewise necessary to define
current demands for water in terms of people and
industry. Population snd employment thus serve as
proxies for estimating future demands for water. The
weakness in this approach is that “the Economy.” or
market for water, does not neatly coincide with func-
tional geographic units which underlie economic growth
and serve to explain regional changes in population and
employment. This should be recognized in evaluating the
reliability of the projections contained herein.

Projections to the year 2020 or even 2000 serve only
as guidelines for framework planning. As such. they
provide the water resource planner with generalized
trends of the future probable course of the economy.
assuming that historical trends and structural relation-
ships continue in the future. And while the planner has
taken into account the entire projection period in the
planning scheme. the year 1980 was most immediately
significant in planning for water resources development
for two reasons: (1) projections for 1980 contain a
greater degree of reliability, and (2) investments made in
water resources development to meet the 1980 needs
will tend to modify the projections for later years.

The projected basin economy is covered briefly in the
next chapter. Its purpose is to introduce material

Small Trade Centers, Such as David City, Nebraska Serve
Agricultural Areas of the Missouri River Region

OF THE BASIN

concerning the present economy and the reasons for
such a detailed presentation of the current economic and
demographic situation. Contents of the first part of this
chapter can be grouped under three broad headings:
(1) population,  (2) employment and income, and
(3) resources and production. Subregional summaries
constitute the balance of the chapter.

POPULATION

Although population in the Missourt Region has
increased each census year from 1940 to 1960. the
increase has not been as rapid as the national average
Nationally, population increased by 14.6 percent from
1940 to 1950 and by 16.6 percent from 1950 to 1960.
[n the Missouri Region., population increased by only 4.3
percent from 1940 to 1950 and by 12.3 percent from
1950 to 1960. Relative rates of growth between the
region and the nation can also be seen by looking at the
region’s share of the total population ot the United
States. In 1940, the region contained S.1 percent of the
population of the conterminous United States. In 1950,
it contained 4.7 percent and in 1960, its share had
declined to 4.5 percent. Thus, while the population in
the region increased between 1940 and 1960 in absolute
terms, nevertheless, the region was a net exporter of
population.

One obvious explanation for s relative loss of
population lies in the composition of population i the
Missouri Region. With agriculture being the dominant
economic activity historically. population likewise has
been predominantly farm and rural nontarm in charac-
ter. The rural-to-urban movement of people  which
characterized the Nation during the 1940-60 period was
even more significant in the region in terms of total
population growth. This can be seen in comparative
figures for the Nation and the region during the 1940-60
period. Rural farm population as a percent of total
population for the Nation was 23.0 percent in 1940,
15.3 percent in 1950, and 7.5 percent in 1960, In the
region for the comparable three vears, the percentages
were 36.5, 27.6, and I18.6 percent. In terms of absolute




dechines, rurad tanm population tell by shghtly more than
one mithon people between 1940 and 1960, This was a
loss of 40 percent in the region compared to S6 percent
tor the Natwon dunng the same perod

The rural nontarm category mcereased by only 20 per
cent n the region trom 1940 to 1960, Nationally | rural

nontarnt population mcreased by 49 percent. Urban
population m both the region and the Nation increased
oN percent between 1940 and 1960

Histone growth rates by dividual subregion in the
region and the changing composition of population

each subregion are shown in figure 3

FIGURE 3
RURAL FARM, RURAL NONFARM AND URBAN POPULATION
MISSOURI RIVER SUBREGIONS
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EMPLOYMENT projections to justify separate treatment at this level ot

For purposes ot this appendix, employvment i the
region has been grouped into tour broad categories

agriculture,  manutactuning,  other  commodity. and
noncommodity-producimg industries. This grouping was
mitially formulated by the Ottice of Bustness Feonomies
i developmg employvment data and projections and was
While
mtormation on lustorie and projected employment at
the two-digit Standard Industrial Classification (SI1C)

I
fevel ' was avatlable during the disaggregation process

continued by the  Feonomic Work - Group

the degree of rehability  was not felt sufficient in

1

detail.

Throughout this discussion of employment and in
fater discussions as well, employment is treated m terms
of these tour broad categories, with individual analyses
ot two-digit industries whenever warranted. The four
industiial - emplovment  categories  are: Agnculture,
manutacturing, other commodity -producing which in
contract — construction,  and

cludes  mining  and

noncommoduy-productng which s roughly comparable

Fihe two digit Standard Tndustral Classification Code dwdes

U industrial cmployvment o 32 categornes




to the services sector. However, in certaimn areas acknow-
ledgment is given that portions of noncommodity
producing employment may be considered  basic in
While  not equated  with  the

basic/service concept of regional economie development

nature. precisely

theory, the commodity /noncommodity  measure  was
used as roughly approximating this basic/service con-
cept. Thus. the proportion of commodity-producing
employment would indicate the degree of basic o1
residentiary employment in any particular local area
(tigure 4).
Analyses of historic trends and  changes in the
industrial composition of employment were necessary in
evaluating the reasonableness and consistency of em-
ployment projections. Disaggregation of projections wis
based on trends of histonce shares. Hence, because the
past bears so directly on the direction and magnitude ot
the “system™ of projections, an appreciation of projec-

tions must be based on, or begin with, an understanding

of past geographical and compositional shifts in employ
ment within the region

Between 1940 and 1960, total employment n the
region incieased from 2.230.000 to 2985.000. or by

about 33 percent for the 20-vear period. Duning the
same period. total employment tor the Nation mcreased
trom over 45 million to over 66 million. an increase of
about 45 percent. Consequently. the region’s share of
total employment declined over this period from 4.9
percent to 4.5 percent. Relatively slow growth in total
employment in the region as compared to the Nation 1s
accounted for by the relative importance of agriculture
and  the mimot

Importance ot manutactuting  and

noncommodity-producing industries i the region’s

economy. Because of an ncreasing  ability ot the
agricultural idustry to feed and clothe more people
with fewer employees. agricultural employment. both
nationally and i the region. experienced  absolute
declines throughout the historical period as shown in

table 2

Table 2 — HISTORICAL EMPLOYMENT AND POPULATION, UNITED STATES AND MISSOURI REGION
1940 | 1950 ! 1960
. ["us ] ®Wgoem | US ] Regon | U.S. | Regon
(Thousands)
Population 131,954 65172 151,234 7.063 | 176.291 7931
Fmployment, total 45,375 2,236 57475 2,716 ‘ 66.373 2985
Agriculture 8.670 792 7.148 740 4.528 512
Manutacturing 10,755 190 14818 288 18,229 411
Other Commodity 3033 120 4453 203 4053 216
Noncommodity 7 31,056 1 484 18,9613 [.840
Employment/Population Ratio ( 3R.00 IS 45 37.65 3704

The above information is also shown i figure 4. As
can be seen, agricultural employment has been declining
nationally and in the region. Agricultural employment as

not sufficient to ailow total employment in the region to

keep pace with the total increase experienced m the
Nation.

1 proportion of total employment nationally decreased
from 19.1 percent in 1940 to 6.8 percent in 1960, while
agricultural employment i the region decreased during
the same period as the proportion of total employment.,
from 35.4
agricultural employment to decline durnng the penod

percent to 17.2 percent. In order for
while output was expanding. agriculture became more ot
a capital-intensive industry  supporting an increasing
employment  base m the noncommodity-producing
sector of the economy.

1t can be seen from table 2 that employment in
manufacturing has been constantly mcreasing through-

out the periad, both m the region and m the Nation. The

proportion of total national employment accounted tor

yy manufacturing change 237 perce 940 ol T - :
by manutacturing changed from 23.7 percent in 1940 to Industrial Tracts and Parks Are Common in the
5 : : s SHin :

Metropolitan Arcas of the Missouri River Basin

27.5 percent in 1960, while in the basim manufacturing
employment increased from 8.5 percent to 13.8 percent
Stmilarly .

While it may be concluded that manutacturing i the the rate of growth i emplovment m the

region during that perniod absorbed workers displaced other commodity-producing sector was greater i the

from the agricultural sector, the rate of absorption was region than w the Nation between 1940 and 1900 In

11




1940,
counted tor S4 percent of total employment in the

other  commodity-producing  employment ac-
region and 6.7 percent in the Naton. 8y (935G, the
proportions for the region and Nation were 7.5 percent
and 8.2 percent, respectively. In 1960, employment in
this sector declined to 7.2 percent of the total m the
region and to 7.0 percent in the Nation. Employment in
this sector is made up of two quite distinetly difterent
industries (mming and contract construction ) and his-
toric trends are only an aggregate and not an altogether
meaningful measure. In terms of total economic activity .
contract construction is the more important ot the two

because it 1s more closely correfated with growth n

population and per capita income. It follows that
wcreases - employment i the construction mdustry
will be i some proportion to ncreases in population
growth. Overall, emplovment in contract construction in
doubled 1940-1960
Nationally, employment in construction mncreased 84.5

the region during the period.
percent during the same pertod. Employment in contract
construction by the eight subregions within the Missoun
Region is shown in table 3. The donunance of the
Platte-Niobrara and the Lower Missoun subregions is

notable.

Table 3 ~ HISTORICAL CONSTRUCTION EMPLOYMENT BY SUBREGION

1940 L 1950 1960

— e — e e 1

I Percent ' Percent Percent

Subregion Employment ‘ of Total Employment of Total Employment J_ of Total

fie s 4
Upper Missoun 4222 5.0 6.502 6.6 7.586 7.0
Yellowstone 3.679 sS4 7047 9.2 7.178 7.5
Western Dakota 2.641 31 5,726 5.7 7.360 2l
Fastern Dakota 5438 2.6 15.709 6.3 13978 5.9
Platte-Niobrara 21711 4.8 45,089 7.4 53.716 7.1
Middle Missouri 17.826 4.3 8697 6.0 28,292 5.9
Kansas 10,427 38 22984 7.0 21420 6.2
Lower Missouri 27.535 4.3 47.338 6.2 50,139 5.9
Missouri Region 93479 4.2 179.992 i 6.6 186.659 6.3

e N e e T e e = et

Employment in the mining industry is primarily a
function of total demand for various minerals. Location
of employment in the industry is governed by source of
supply. As parts of the basin are well endowed with
various minerals, the basin as a whole 1s an umportant
segnient of the total minerals industry nationally.

Between 1950 and 1961, mineral production value
mineral extraction employment sub-
stantially. However, due to rapid technological change in
minerals extraction, production increases far outstripped
employment increases. Production of minerals increased
200 percent while employment increased by only 28
percent (table 4).

and increased

Table 4 — HISTORICAL MINERAL INDUSTRY
EMPLOYMENT BY SUBREGION

Subregion 1940' 1950! 1961
Upper Missouri 4262 2.175 2,250
Yellowstone 1.568 2577 4,158
Western Dakota 3.673 3432 3871
Fastern Dakota 319 565 1.263
Platte-Niobrara 6.440 5.396 6,997
Middle Missouri 950 870 800
Kansas 2,040 3.143 S.803
Lower Missourt 7.667 4.679 4,104
Missourt Region 26979 22837 29,246

LOffice of Business Feonomics figures  not adjusted for recent
changes i subregion territories

Within  the
experienced the growth while
enjoying  substantial 1961,
S7 percent of the region’s employment in the mineral
industry was engaged in fuels extraction. 30 percent in
industries. and 13 percent i the metals
industries. In 1940 and 1950, the
68 percent in fuels, 25 percent in nonmetals, and 7 per-
cent in metals.

Detailed historic employment data by subarea within
the mining industry and its component parts were
available during the study from an annual survey made
by the Bureau of Mines, Branch of Accident Analyses,
Division of Accident Prevention and Health. The survey
covered all  production, development, maintenance.
repair, technical, supervisory, and force-account con-

mining industry. the fuels industries
slowest  employment

production increases. [n

nonmetals

percentages were

struction personnel at mines, pits, quarries, wells, and
brine operations. Data on personnel and offices. sales
store, or other affiliated activities not directly related to
the extractive or processing operations are excluded for
all mineral industries except the petroleum. natural gas.
and slag industries.

Employment  trends  in the  other  commodity-
producing sector m the region are, therefore, a combma-
tion of two trends, mining and contract construction
Given that population growth i the region has lagged
somewhat behind that of the Nation, the impetus for the
relatively  favorable

rate ot other

growth i the




commodity-producing industries has come from the
mining wdustry. Growth m employment in contract
construction has been concentrated mainly i the larger
urban areas and in defense-related construction within
the region

Fhe most rapidly expanding sector of the economy
and the one which accounts tor the largest proportion ot
emplovment, both nationally and in the region, is the
noncommodity-producing  group.  In 1940, over
1,134,000 were employed i noncommodity-producing
mdustries i the region. which amounted 1o just over
halt” of total employment in all industries. By 1960,
noncommodity-producing emplovment had wcreased to
1,840,000, accounting for 6 1.8 percent of total employ-
ment in the regron. Whereas the share of noncommodity
producing emplovment was approximately equal both
in the region and the Nation in 1940, by 1960 the
relative share in the region was about 3 percent greater.

The national share of noncommodity -producing employ-

ment stood at S8.7 percent of total employment in
1960. Distribution of employment by tour major indus-
trial categories for the 1940, 1950, and 1960 periods tor
the regron and the Nation s shown n tigure 4

Of the 32 mdividual industries from which data were
available, 17 were  classified  as  noncommodity-
producing. They can be regrouped into four broad
categories comparable to the SIC level. Employment
changes for the 1940 to 1900 perniod dre shown in
table 5.

Distribution of noncommodity-producing industries
by subregion within the region is shown mn table 6. The
table  also  shows the  percentage  share  of the
noncommodity-producing  employment in ecach sub-
region.  Employvment increased i noncommodity-
producing industries in all subregions during the 20-year
pertod and also accounted for an increasing share of

total employment in each subregion

FIGURE 4
MAJOR EMPLOYMENT DISTRIBUTION,
NATION AND MISSOURI RIVER REGION
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Table 5 — HISTORICAL NONCOMMODITY-PRODUCING EMPLOYMENT BY BROAD CATEGORIES

Category 1940
Government and Armed Forces 94 892
I'rade, Finance, and Real Fstate 452,690
Protessional and Personal Service 414031
Fransportation and Communications 171,945
Missourt Region 1,134,158

Percent
Change
1950 1960 1940-1960

157,343 258,376 172.3
610236 710,340 569
470248 633R16 R
Mo S0 ARRIRY I 41.5

1 484,349 1.845 848 628




|
|
|
|
|

’ Employment Percent
Subregion 1940 of Total
(Thousand) f
Upper Missoun 39.0 4602 '
Yellowstone | 31.7 0.5
Western Dakotu l\ 33 37.0 |
Fastern Dakota ‘ 87.3 41.0 ‘
Platte-Niobrara | 259.1 57.3 |
Middle Missoun ‘ 2143 51.5
Kansas { 133.7 48.3
Lower Missourt 3371 524
Missourt Region l 1.134.0 50.7

Employment projections are contained in the follow-
ing chapter. It may be mentioned here that historic
trends of the changing distribution of employvment by
sector  continue into  the future. Noncommodity-
producing employment as a proportion of total employ-
ment, both for the region and the Nation, is projected to
increase to 71.5 and 69.2 percent, respectively. While
this industrial sector contains some industries which are
basic to particular local economies and are generative in
that they support local employment. the majority of
emplovment in this sector is of the trade and service
variety. As such. they are typically the labor-intensive
industries. They depend upon commodity-producing or
export-based industries in the local area or may be said
to be linked to these basic-type industries. Growth of
employment in these industries is thus explained by and
depends upon growth in the local export base. And
because of their labor-intensive character. employment
increases in these industries over time tend to be more
than proportional to employment increases in the
basic-type industries. which are generally highly capital-
intensive. Therefore, projections  of  noncommodity-
producing employment which show increasing shares of
total employment are reasonable and to be expected

For water resource planning purposes. a separate
breakout of employment in heavy water-using industries
was made. Specifically. these are six industries within
the manufacturing sector of the region which utilize
relatively large volumes of water in the production
process. These industries and their respective employ-
ment levels during the historic period are shown in
table 7.

Ideally, tor determining industrial water demands in
the future, production, either in constant dollars or units
of output, rather than employment. would have been
more appropriate proxy vartables to use. However,
employment data were used as an alternative because ot
therr availability, historical continuity. and  generally
good rehability. The disadvantage in using employment
data is that increases in labor productivity are not
accounted tor. Within each of the six major heavy
water-using industries, employment. productivity, and
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Table 6 ~ HISTORICAL NONCOMMODITY-PRODUCING EMPLOYMENT BY SUBREGION

Employment Percent | Employment | Percent
1950 of Total | 1960 of Total
(Thousand) | * (Thousand)
3.3 543 6Y 1 63.7
47.2 S4.4 [ 601 62.4
448 445 ? 56.4 54.1
113.1 454 128.1 53.8
372.2 61.3 494 6 65.3
257.6 53.9 l 2851 | 590
175.0 531 | 2313 [ 64 4
421.1 55.0 5311 1 62.2
1.484.3 54.7 1.845.8 J 618

Table 7 — HISTORICAL EMPLOYMENT IN HEAVY
WATER-USING INDUSTRIES

1940 1950 1960
Petroleum Refining 6.651 9.921 10.902
Paper and Allied Products | 3.584 5.378 9.150
Primary Metals i 5452 13.251 12.367
Chemical Products 6,475 10,168 16.102
FF'ood Products ! 66.995 88.177 106.768
Fextile Mill Products 1.000 1.828 1.545
Missouri Region 90.157 128,723 156.834

water use may vary considerably for each plant. depend-
ing on materials. products. plant equipment. process.
ete. In order to project future industrial water demands,
assumptions were made regarding projected productivity
increases. Generally, assumed productivity rates were
merely extrapolations of historical rates.

As can be seen in table 7. the food products industry
accounted for the largest proportion of employment in
the region’s heavy water-using industries. Although the
food products industry experienced employment gains
over the 20-year period, it nevertheless represented a

Small Dairy Plants Are Typical of the Food Processing
Plants in the Missouri River Region Utilizing Local
Agricultural Products




declining proportion of total employment. In 1940, its
share of total employment amounted to about 74 per-
cent, whereas the share declined to about 68 percent of
the total in 1960. This followed the national pattern of a
relative decline of employment in food processing.
Within the region, this decline can be attributed to
two factors. A relatively inelastic demand tor food
products, combined with an above-average rate of labor
productivity increase operated to depress employment in
the food products industry.
geographic shifts in food-processing activity within the

A second factor was the

region and the Nation which were disadvantageous to
the region in terms of its share of total tood processing
employment. The first factor. inelastic demand com-
bined with relatively high productivity increases, was
also operative nationally and explains the below average
rate of growth in employment in food products indus-
tries. The second, of course, was neutral nationally.
However, shifts in food processing activity resulted n
the region accounting for a declining share of iotal
employment in the industry (table 8).

Table 8 —HISTORICAL EMPLOYMENT IN FOOD
PRODUCT INDUSTRIES, NATION AND
MISSOURI REGION

Item 1940 1950 { 1960
Nation 1,122 965 1 435 0458 1.897 20
Missouri Region 66.995 88,177 106.768
Region as Percent
of Nation 5.97% 6.14

Table 9 - HISTORICAL HEAVY WATER-USING
INDUSTRIES EMPLOYMENT', PERCENTAGE
GROWTH RATES, NATION AND
MISSOURI REGION

1940-50 1950-60
Industry Nation | Region | Nation ! Region
\ (Percent)
Petroleum Refining 43.0 49.2 6.4 11.0
Paper and Allied Products| 42.7 50.0 26.8 70.1
Primary Metals 39.8 143.0 6.0 6.7
Chemical Products 49.7 57.0 345 58.4
Fextle Mill Products 7.6 82.8 -21.1 -15.5

More detailed discussions on agriculture are contained
later in this chapter. However. there have been signifi-
cant developments in agriculture and agriculturally
related activities which should be noted here. These are
concerned mainly with the impact of
change on agricultural production and the location of
industries economically linked to agriculture. Techno-
logical change and the consequent effect on cost
structures underlie the shifts in the location of food
production and processing industries. Within the region.
the shifts in food processing activity have been toward
decentralization.

The remaining five industries classified as heavy water
fairly substantial employment gains

technological

users all showed
over the 20-year historic period as well as increasing
shares in total employment nationally in these indus-
tries. Table 9 shows comparative growth rates between
the region and the Nation, tollowed by table 10 showing
percentage shares of each industry as compared to total
employment in the Nation. Except for the primary
metals industry, employment growth rates in all indus-
tries during the 1950 (o 1960 period exceeded the
national growth rates.

FExcludes food praducts industries

HISTORICAL HEAVY WATER-USING
INDUSTRIES EMPLOYMENT'
MISSOURI REGION AS A
PERCENT OF NATION

Table 10

Industry 1940 l 1950 I 1960

(Percent)
Petroleum Refining 33 34 37
Paper and Allied Products 1.1 1.1 15
Primary Metals 0.6 1.1 1.0
Chemical Products 1.4 1.5 1.8
Textile Mill Products ] 0 0.1 0.2

FEcctudes food products industries

Another industrial sector which is important in water
resource planning is the forest-related manufacturing
industry. Commercial harvest of mature and merchant-
able growing timber is dependent on requirements of
forest-based industries. Timely harvest of the timber
crop and proper management of growing timber stands
are related to water yield and are part of the overall
water management program. Emplovment in timber-
based manufacturing industries in the Missourt Region
was 22,151 in 1962, or an increase of 2,000 over 1952,
This employment is shown in table 11 distributed by
type of industrial activity.

Information on projected employvment in the timber-
based manufacturing industries is given in the following
chapter on Projected Economy. In terms of the geo-
graphic distribution of total employment within the
region, just over one-halt was employed in the Lower
Missouri Subregion. This is shown i table 120 Broken
down by industries, 37 percent of the total employment
was in the production of pulp. paper. and alhed
products, 40 percent i luiber and wood products. and

the remaining 23 percent in tumber harvesting




Table 11 - HISTORICAL ESTIMATED EMPLOYMENT IN TIMBER-BASED MANUFACTURING
INDUSTRIES, MISSOURI REGION
!’ i ole | umber and Wood Prodycts
[ Grand Sawmills and Veneer and Pulp, Paper Timber
Year l ~ Total Towal Planing Mills ~ Plywood Plants Other & Allied Products | Harvesting
1952 1; 20,123 7.807 4.209 40 3.558 6,322 5.994
1962 22151 8.846 4.357 40 4.449 8.153 5:152

Table 12 —~ HISTORICAL ESTIMATED EMPLOYMENT
IN TIMBER-BASED MANUFACTURING
INDUSTRIES, BY SUBREGION

Subregion 1952 1962
Upper Missouri 465 890
Yellowstone 591 8§29
Western Dakota 1,275 1.388
Fastern Dakota 330 250
Platte-Niobrara 2.812 3514
Middle Missouri 2.560 2.820
Kansas 910 940
Lower Missouri 11.180 11,520
Missourt Region 20,123 22,151

INCOME AND EARNINGS

Between 1940 and 1960, total personal income in the
United States increased from about S157 billion to over
S351 billion. This is stated in terms of constant 1954
dollars in order to remove the effects of inflation. Per
capita personal income increased from about $1.200 to
$2.000 during the 20-year period. The total increase in
personal income in the region over the 20-year period
amounted to approximately S8.1 billion in real terms.
With the growth in population during this period.
increases in per capita personal income from 1940 to
1950 amounted to 70.4 percent but only a 14.9 percent
increase during the following decade. Total earnings in
the region increased by $3.9 billion and S2.1 billion
during these respective decades. This increase in carnings
was comparable to the national rate. Table 13 compares
the Nation and the region in terms of personal income
and total earnings in the 3 historic years. Income and
carnings levels approached the national average between
1940 and 1960 and compared favorably with the Nation
during the latter year. The region, however, still remains
below national income and earnings levels.

Per capita personal income by individual subregions,
with  few remained below  the national
average. In 1940, per capita personal income was 77.3

exceptions,
percent of the national average. None of the ecight
subregions exceeded the national average in 1940, By
1960, per capita personal income had increased to 90.9
percent of the national average. Also during 1960, the
Platte-Niobrara Subregion equaled the national average,
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Table 13 — HISTORICAL INCOME AND EARNINGS,

MISSOURI REGION

Item 1940

—_t 4

1950 1960

Total Personal Income (Millions) | § 6270 | ST1.144 | S14.381
Percent of Nation 3.97 4.44 4.09

Per Capita Personal Income $ 926 1'% 1,578 | § 1,813
Percent of Nation 77.29 95.17 90.92
Fotal Farnings (Millions) $ 5209 |$ 9,108 196
Percent of Nation 4. 3.99
Larnings per Fmployvee $ 2
3

Percent of Nation

L1960 employment and 1959 carnings

while only two subregions, the Eastern Dakota and
Westernn  Dakota
below national per capita income levels. Table 14 gives,
in index number form, comparative figures on per capita
personal income for the region. the eight subregions. and
the eleven SMSA's.

Earnings per employee in the region. subregions. and
SMSA'S as a percent of the national average are shown in
table 15, While there appears to be a greater dispersion

subregions,  remained  substantially

of rates around the national average in earnings pet
employee as contrasted to per capita personal income, it
appears that there is a general tendency tor convergence
upon the national average. In terms of geographical
differences within the region, earnings per employee in
the  Platte-Niobrara  Subregion
national average, 97.0 percent in 1960. Tiie Fastern

came  closest to the
Dakota Subregion was farthest from the national average
in 1960 with 70.0 percent.

The 11 standard metropolitan statistical areas i the
basin compared favorably with the Nation in terms of
carnings per employee. Sioux Falls, Springfield. Lincoln.
and Topeka all failed to equal the national average in
cach of the 3 census years.

A comparison between the region and Nation in
terms of carnings per employee by the four major
employment categories shows  the region comparing
favorably (table 16)

In agnculture. earmings per employee i the region
exceeded those m the Nation for 1940 and 1950, but to
a lesser extent in 1960, In manutacturing. earnings pet
employee were less i the region than the Naton




Table 14 -~ HISTORICAL PER CAPITA PERSONAL
INCOME, BY SUBREGION AND SMSA'S AS A
PERCENT OF NATION

Area i 1940 | 1950 [ 1960
. -

! (Nation = 100)

Subregions and SMSATS !

Upper Missoun 9S8 120.5 | 92

Great Falls SMSA 1 173 124.0 105.2
Y ellowstong 92.7 990 g9
Billings SMSA I 1083 1068 102.2

Western Dakota 59.2 LA |
Fastern Dukota 59.8 78.¢ 66.8
Stoun balls SMSA NG N 96 | 85.2
Platte-Niobrara 2 105.0 ‘ 1008
Denver SMSA () 7 & 115.6 1137
Lincoln SMSA 929 1000.7 988
Middle Missourn 2 100 .4 I8
Omaha SMSA 102.7 115.4 | 1114
Sioun City SMSA 100 ] 111.8 99 8
St. Joseph SMSA 100 3 105.9 | 104 7
Kansas 61.2 89.8 89.0
Topeka SMSA 6.4 (024 114.3
Lower Missourt 76.6 90.2 920
Kansas City SMSA 1094 120.3 1143
Sprnghicld SMSA 77.5 86.3 89.3
Missourt Region T7.3 982 90 .9

Lyaso popubition and 1959 mcome
INot available

throughout the 20-year period. with the difference in
creasing between 1940 and 1960, In other commodity-
producing industries. earnings per employee were below
1940 and 1950 and exceeded the
1960

industries, the difference between the Nation and region

the national level in

national level i In noncommodity-producing

Table 15 ~ HISTORICAL EARNINGS PER
EMPLOYEE BY SUBREGION AND SMSA'S
AS PERCENT OF NATION

Area 1940 1950 |
4 | |
(Nation = 100)
Subregrons and SMSA'S
Upper Missourt 104 125.3 1.7

Great Falls SMSA 119.1 1106 G0N
Yellowstone 1051 10801 96 3
Billings SMSA 1161 1089 3 103 4
Wostern Dakota 724 5 ] &
Fastern Dakota 694 X194 70 ()
Stoun Falls SMSA 841 N6t 8539
Platte-Niobrara 2 1022 17
Denver SMSA RN, 1002 ¢ 1007 ¢
Lincoln SMSA e} 91.5 e
Middle Missourt 2 1029 91
Omaha SMSA 1028 1O8.4 107 ¢
Stoux City SMSA 105 6 1104 97 K
St. Joseph SMSA 1031 1053 103.7
Nansas 660 B8 3 Y
Topeka SMSA BS.S 95 4 97.7
Lower Missourt K10 893 89 0
Kansas City SMSA 1009 1101 1104
Springticld SMSA 861 | 87.3 | XU N
Missourn Region 838 | 98 8 1\ 88.7

“t-n O population and 1959 mcome

=Not avalable
was reduced between 1940 and 1950, and the region was
approximately S400 below the Nation in 1960

A comparison of total earnings 18 llustrated graphi
cally 1n
earnings by the

figure S, which shows the distiibution ot

four major employment categories

during the lhustoric period.

FIGURE 5

EARNINGS DISTRIBUTION BY MAJOR EMPLOYMENT
GROUP, NATION AND MISSOURI RIVER REGION
1940, 1950 AND 1960 |
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Table 16

HISTORICAL EARNINGS PER EMPLOYEE BY MAJOR EMPLOYMENT GROUP,
NATION, AND MISSOURI REGION

Employment Group

\gnculture | S 646 S 794
Manutacturing 1.517 1.405
Other Commodity 1,256 1.019
Noncommodity 1.620 1.381

Nation _[ VHRVc;iV(;n ;:,f

1960

1950
4N;|liunr | Region Nation Region
(Current Dollars)
s2241 | 3008 $3.158 S3.181
3,527 3.342 5.038 4.445
3,212 2.894 5.309 551§
3.167 2924 4.456 -

Lioso cmployment and 1959 carnings.

AGRICULTURE

Agriculture is the dominant industry in the region. A
significant the Nation’s food and fiber
requirements s supplied from this area. Many ot the
same forces that have affected other agricultural areas
are retlected in the same basic trends of the Missouri
Region. Rapidly unproving etficiency and application of
technology have aided in increasing farm output from
fewer, but larger, ftarms. Increased productivity per
worker has eliminated many agricultural employment
opportunities. A farm worker provided farm products
for 11 persons in 1940: by 1960, he supplied 26 persons.
Presently, each worker can provide for 38 people 32
at home and 6 abroad.

portion  of

The large proportion of total employment supported
by agriculture in the region is the principal reason for a
relative decline in total employment growth compared
to the Nation. Other sectors of the region’s economy
have not absorbed the excess manpower to the extent it
became available.

Table 17 presents 1959 and 1964 production levels
for major agricultural products for the region and the
Nation and illustrates the importance of the Missouri
Region in the total agricultural industry. For example. in
1964 approximately $5.1 billion worth of farm products
were marketed in the region. This accounted for more
than 15 percent of the national total of farm products
sold. For many of the more important crops. the
region’s share of total output was substantially greater
than 15 percent.

Table 17 — HISTORICAL MAJOR FARM PRODUCTS, MiSSOUR! REGION AND NATION

1959 1964
Missouri Region Nation Missouri Region Nation
Unit % of % of
Product (Thousand) Production Nation Production ! Production Nation Production”
Wheat Bu. 339.982 322 1,055,925 383,241 31.5 1 ZI7,757‘
Ryve Bu. 6,612 S 21.809 11,725 3850 33472
Ouats Bu. 168.057 16.8 1.001,092 176 474 21.8 RO8. 120
Sorghum Gramn Bu. 138.827 253 SO8.149 153.739 36.0 426,663
Corn, Gramn Bu. 800,080 21.6 3.697.191 623,763 18.6 3.361.152
Barley Bu. 98.575 248 398.312 84.029 23.2 362,147
Potatoes Cwt. 7.840 35 224,140 5.135 2.3 221.763
Dry Beans Cwit. 3.675 19.2 19,087 2.807 16.8 16.692 3
Ilaxseed Bu. 7.282 372 19.597 10,087 41.3 244087
Sugar Beets lons 4.605 274 16.822 5.845 25.0 23.368
Sovbeans Bu. 42,559 8.2 515628 76,396 114 669,714
Corn Silage Tons 10674 18.7 57.076 16,323 20.6 79336
Sorghum Silage lons 3.349 299 11,190 4458 419 10,628
Alfalfa Hay Tons 13,522 22,6 59871 15,748 23.0 68.380
Wild (Natwve) Hay Fons 4968 S7.5 8.636 5,306 §7.8 9,165
% of % of
Sola* Nation Sold* Sola*! Nation Sold*
Cattle & Calves Head 12426 24.0 51,252 15,184 240 62,952
Hogs & Pigs Head 17,115 21.0 80,900 18,651 ‘ 22.0 83.537
Sheep & Lambs Head 7.349 29.0 25.394 6377 | 29.0 22,080
Chickens Head 36.801 4.0 968.688 2 1.620.241
Brotlers Head 14,808 1.0 1.419.260 2 1.915.37
Turkeys Head 6.806 50 80,396 2 [ |u4.7‘~u
I ggs Doz, 348,469 100 3.618.203 312,107 } 7.0 4282304
Milk I bs. 4848210 S0 97.606 342 6.623.069 | 6.0 107421 "’_‘,(‘
ISource: 1950 Census of Agniculture YSource Agricultural Statistics, 1968

2Source: 1964 Census of Agricolture

INGE comparable to production
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Within the region’s economy agriculture 15 most
significant. The farm sector stll accounts for a greater
proportion of employment than any single industry.
although declining in relative importance. Total agri-
cultural employment has declined during the past 20 to
30 years. Since 1940, approximately 280,000 tewer
tarm workers were employed in the region annually.

The long-term change m structure of the agricultural
industry which is most directly retlected in employment
reductions, is due to a combination of complex factors.
However, two overriding factors underhie the decline.
First. technological change and rapidly increasing efti-
ciencies have had the eftfect of eliminating jobs through
the substitution of capital for labor. Second. while
agriculture has become more etficient in production as a
result of the first factor, the increase in efficiency has
not been offset by similar increases in the total farm
output. Aggregate demand for agricultural output tends
to be relatively inelastic. With this relative inelasticity.
the rate of increase in labor productivity in agriculture
due to the application of new technology in production
has been more rapid than the rate of increase in demand.
The result has been commodity surpluses and the
releasing of labor for other pursuits. This is shown in
table 2. During the historic period. employment in
agriculture in the region declined from about 792,000 in
1940 to 512,000 in 1960.

In addition to the more technical considerations,
there have been institutional and market forces which
serve to explain further the problems of agriculture. In
an economy dependent so heavily upon agriculture as its
major export base. the region has been and to a lesser
degree remains exposed to the vanety of uncontrollable
and unpredictable influences which plague agriculture
generally. By way of illustration. agriculture is very
similar to the “open economy™ on the international
trading scene in that outside forces govern to a large
degree the pricing. output, and employment decisions
within the export industry.

Aside from the uncertainties which climatic condi-
tions pose on prices and output in agriculture. the fact
that prices of farm products are determined i highly
competitive markets subjects price determination of
varfous crops to the “natural™ laws of supply and
demand. Because of the inelasticity of demand for most
crops, as discussed previously, market prices become. for
all practical purposes. a function of supply. Because
agriculture is characterized by many small sellers, there
is no control over quantities supplied. Thus, each farm
operator, in attempting to maximize his own profits,
operates or attempts to operate, at full capacity. with
the result that the market is over supplied and prices are
depressed. This tendency toward over supply is rein-
forced by current output decisions based on prices of
crops during the preceding vear. The farmer determines
his pattern of crop outputs at the beginning of the vem

based upon relative prices existing in the preceding year
This cyclical nature of agricultural prcimg and output
tends to create persistent disequilibrium in the market
place annually .

Added to this is the lack of growth in nonfarm job
opportunities which has persisted in the region and
which has tended to discourage the “under-employed™
farm operator from moving out of agriculture. He has
remained in farming as a marginal producer, thus adding
to the over supply of various crops and the subsequent
depressing influence on prices and average farm incomes
Under these conditions. the market tor farm products
typically favors the buyer. with prices at or below the
cost of production and income barely exceeding costs
Farm incomes, as a result, tend to remain close to
subsistence levels (at least tor the marginal or subsistent
farmer) and generate only munimal employment and
income opportunities in residentiary industries.

During the 1930, Federal price supports and acreage
controls were initiated which improved farm incomes.
During the 1950°s, production controls were relaxed and
the result was a rapid buildup of stocks of wheat. feed
grains, and other commodities. The growth i these
stocks would have been substantially greater but tor the
export of grains under the Food-for-Peace Plan. Approx-
imately one-third of the grain produced i the region
during this period was exported. Currently. Federal
agricuitural - support  programs contain  both  price
supports and production controls which recognize the
problems of agriculture and partially succeed in alle-
viating many of them.

Thus, agriculture in the Missoun Region currently is
heavily dependent upon Federal programs to support
farm  prices and maintain incomes with substantial
acreages of crop land in retirement to hold food and
fiber production close to demand. There continues to be
a decline in agricultural employment, excess capacity
and overproduction in agniculture. and nsutficient
growth in nontarm job opportunities which nhibits
mobility of the marginal farm operator out of agricul-
ture.

Land Use

Agriculture is the primary user of land m the region
and basin, as shown in figure 6 and table IS, Nearly
95 percent of the approximately 32X million acres ot
land and water available annually is used tor some
agricultural purpose. Within the four westernmost sub
basins. more than one-halt of the land 15 used to
grazing. The Middle Missouri Subbasin is most inten
sively cultivated. with 75 percent of the area in crop
land. The Kansas Subbasin has the most cropland,
approximately 22

milhon acres, followed by the Platte
Niobrara Subbasin with nearly 16 nullion acres




FIGURE 6
MAJOR LAND USE MAP
MISSOURI RIVER SUBREGIONS
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Table 18 - WATER AREA AND PRIMARY USES OF LAND BY SUBBASIN

=" Subbasin
i e T -
Upper Yellow- Western Fastern Platte- Middle Lower Missouri
Primary Use Missoun stone Dakota Dakota ] Niobrara Missouri Kansas Missouri Basin!
(Thousand Acres)
\gnculture S0.382 43,152 47.289 34,399 60,787 14901 37.182 24300 | 312392
Recreation S19 1.408 334 38 € | 37 36 65 2R14
Lish and Wildhite 142 31 92 162 220 25 15 5 738
Iransportation,

Urban & Built-up 1.240 246 897 1.801 1.508 600 1,195 603 8.090
Water Areal 670 345 472 902 654 174 336 266 3819
Mineral Industry 3 9 3 ! £ O 2 6 3 £
Military 7 2 269 $ 123 6 106 102 622
lotal 52963 45.200 49356 37.303 63.675 15,745 INKT6 25390 328,508

inctudes prmary water arca of recreation, fish, and wildhife
) .
=lLess than SO0 acres

Seven percent ot the cropland i the Missourt Basin s
irtigated. This 7 percent of the cropland accounted for
I7 percent ot the agricultural production. The Platte-
Niobrara Subbasin has the largest arca of nrgated land
2.8 mullion acres. Other important areas of irrigation are
in the Kansas Subbasin, with 1.7 million acres, and the
Upper Missourt and Yellowstone subbasins, cach with
approximately 1 mithon aeres. Smaller amounts of irriga-
ton are ftound in the Western Dakota and Middle
Missourt subbasins. The current inventory of private
agricultural land use and cropping patterns by subbasins

Grazing is the Predominant Land Use in the Western
Portion of the Missouri River Basin

includes appropriate acreage and production adjustments

for projects assumed in place.

Farm Numbers and Size

The number of farms in the Missourt Region has been
declining steadily since 1940 (table 19). This retlects the
national pattern of farm consolidation and population
movement off the tarms. This change has occurred
unitormly inall subregions. although somewhat accel-
crated i the Lower Missourtt Subregion. In total, the
region lost nearly 150,000 tarms between 1949 and
1964 or nearly 30 percent of the 1949 total. This
reduction in the number of farms has been accompanied
by a corresponding increase o oaverage tarm  osize
(table 20). In 1964, average tarm size ranged from a high
of 3038 acres in the Yellowstone Subregion to a low ot
232 acres i the Lower Missourn Subregion

A tabulation of farms by size shows that 54 percent
in the region are 200 acres and greater, and approxi
mately 24 percent are between 260 and 499 jeres
(table 21). All types of tarms are represented within the
region. However, i 1964 approximately 62 percent

were either cash gram or hivestock farms (table 22)

Table 19 HISTORICAL NUMBER AND PERCENTAGE DISTRIBUTION OF FARMS BY SUBREGION

. |
Number of Farms l Percentage Distnicution
Subregion 1949 1954 1959 | 1964 | 1949 1954 1959 1964
|
Upper Missourt 18.287 17.140 15,358 14484 | 1.4 1.5 1.6 38
Yellowstone 14 485 13510 11491 10,578 28 2.8 2.1 1.8
Western Dakota 27072 24960 23.002 20,099 . 34 el 3
Fastern Dakota L 68.021 61.066 S4.182 136 | 139 143 142
Platte-Niobrara 80,332 74,132 04,795 $7.054 152 | 53 ) 152 152
Middle Missourn 90.570 85469 16.7172 67.387 [ 17.r 7S 181 | 17
Kansas 80,836 75.187 66,354 SR.624 154 153 16 | 185
Lower Missouri 145,194 129,288 109,577 97,061 [ 274 26 S 256 255
Missourt Region S28.501 487.713 427412 ANO 066 o loon o0 1000 OO0

Ponadjusted tor farm detimtion change

Source: Agrcultural Census, 19499, 19834, 1959, and prelimnary 19604




Farm Consolidation Has Brought Larger Farms and an
Increasing Number of Vacant Farmsteads

Table 20 — HISTORICAL AVERAGE FARM SIZE
BY SUBREGION

Subregion 1949 1954 1959 1964
(Acres)
Upper Missouri 1.863 2,118 2.494 2,762
Yellowstone 1.896 2.328 2,646 3,038
Western Dakota L.S1S 1,658 1861 2,141
Eastern Dakota 474 S04 563 632
Platte-Niobrara 920 990) 1.146 1.293
Middle Missouri 191 202 219 256
Kansas 419 459 518 590
Lower Missourt 157 177 208 232
Missouri Region 512 578 650 690
Source: U. S. Dept. of Commerce, Bureau of Census, Agri-

culture Census, 1949, 1954, 1959, and preliminary 1964.

Table 21 - NUMBER OF FARMS BY SIZE AND SUBREGION, 1964

Subregion Missouri Region
Size of Farm Upper Yellow- |Western |Eastern Platte- Middle Lower Total Percent
(Acres) Missouri stone Dakota |Dakota |Niobrara |Missouri | Kansas | Missouri | Farms | of Total
Less than 10 232 323 199 977 2.007 1.949 1.426 1.849 8,962
10 49 383 645 304 1,582 3.044 4,504 2,681 12454 25.597
S0 - 99 293 547 280 1,512 3,373 §.902 3.394 16.027 31.328
100 - 139 182 416 193 929 2,128 4.656 1.856 L3712 21T
140 179 434 681 652 4211 6.806 11,588 5434 11.002 40 808
180 - 219 206 335 166 1.518 2,734 5,499 2,158 7.837 20453
200 - 259 218 351 253 2.756 4.069 7.816 3.802 7.006 26,271
260 - 499 1,555 1.536 2428 | 16765 14173 19 818 16,388 ) 20,170 | 92833
500 - 999 2417 1.412 4959 15.074 8.669 4.989 K448 78158 58,372
Greater than 1000 8,564 4.329 10.665 8.858 10,651 666 13,037 1,529 $3.710
Total 14,484 10,575 20.099 54.182 57.654 67.387 58.624 97.061 | 380.066
Source: U, S Department of Commerce, Bureau of the Census, Agriculture Census: 1964,




Table 22 - NUMBER OF FARMS BY TYPE OF FARM, BY SUBREGION, 1964

Subregion f Missouri Region
Upper ' Yellow- | Western | Eastern Platte- Middle | ( Lower Total  Percent of

Type of Farm! Missouri | stone Dakota | Dakota | Niobrara | Missouri | Kansas | Missouri | Farms Total
Cash Grain 6.907 1514 4.749 14,343 11,715 14.857 22.200 12,255 88,540 233
Other Freld Crops 68 769 75 SO 1,071 24 78 25 2,160 0.6
Vegetable S 11 g 10 171 31 16 61 310 0.1
Fruit and Nuts 0 1 0 6 12 sS4 9 125 207 0.1
Poultry 54 47 38 512 342 435 295 1.011 2,734 0.7
Dairy 242 260 823 4.355 2,784 3.744 2.156 10,363 24.727 6.5
Livestock? 2,733 2.784 74584 23911 24428 34 980 19.140 32594 | 1484158 39.0
Livestock Ranches 2,226 2.543 2907 405 3.541 141 1.110 101 12.984 34
General 645 885 1.783 5.985 6,177 5,072 4921 S6lée 31.084 8.2
Ml\'ccll&ncnu\‘j 1.604 1.76 1 1.561 4.608 7416 8.049 8.699 34910 68,905 18.1
Total 14.484 10.575 20,099 | 54,182 57.654 67.387 $8.624 97.061 | 380.066/ 100.0

Source: U, S, Department of Commerce, Bureau of the Census, Agriculture Census, 1964,

I The type of farm classification represents a description of the major source of income from farm sales. To be classified as a
particular type, a farm had to have sales of a4 particular product or group of products amounting i value to S0 percent or more
of the total value of all farm products sold during the war year. The types of farms, together with the products on which ty pe
classification is based, are as follows:

Type of Farm Source of Cash Income

(Products with sates value sepresenting SO percent or more of totad value of all farm products sold)
Corn, sorghums, small groins, sovbeans for beans, cowpeas tor peas, dry field and seed beans and peas
Peanuts, potatoes, sugar cane for sugar or syrup.sweet serghums for sy rup. broomcorn, popcorn, mint
and hops, sugar beet seed, and pincapples

Cash-gramn
Other field crops-

Vegetable farms - Vegetables.

Fruit and nut farms-—  Berries, other small fruits, tree fruits, grapes, nuts, and cotfee

T Chickens, chicken eggs, turkeys, and other poultry products.

Dairy oo Milk and cream. The criterion of SO percent of total sales was modified in the case of dairy farms. A

farm having value of sales of dairy products amounting to less than S0 percent of the total value of
farm products sold was classified as a dairy farm it (@) milk and cream sold accounted for more than
30 percent of the total value of products sald, and (h)y milk cows represented SO percent or more of
total cows. and (¢) the value of milk and cream sold plus the value of cattle and calves sold amounted
to 50 percent or more of the total value of all farm products sold.
Livestock & Other
than Dairy &

Poultry -----ceeeeeee Cattle, calves, hogs, sheep. goats. wool, and mohair except for farms an the 17 western states that
qualified as hivestock ranches.
Livestock ranches - Farms in the 17 western states were Classified as hivestock ranches if the sales of hivestock, wool, and

mohair represented S0 percent or more of the total value of farm products sold and it pastureland or
grazing land amounted to 100 or more times the acreage of cropland harvested

General - - Field seed crops, hay, silage. A farm was classitied as general also it it had cash income from three or
more sources and did not meet the criteria for any other ty pe.
Miscellaneous - Nursery and greenhouse products. forest products, mules, horses, colts, ponies. fur-beanng animals,

bees, honey. goat milk, and farms with no value of tarm products sold. Also all imstitutional tarms and
Indian reservations

2 Other than poultry and dairy.

3 Includes tobacco farms: 50 in Middle Missouri Subregion. 2 i Kansas Subregion, and 207 in Lower Missourt Subregion




Value of Agricultural Products Sold

Total value of farm products sold in the Missouri
Region was approximately $4.6 billion in 1959 and $5.1
billion in 1964. The average value per tarm was $10.775
for 1959 and S13.444 for 1964, which is significantly
higher than national averages. In 1964, livestock and

Within the region, the sale of livestock and livestock
products was greater than crop sales in all subregions,
except the Upper Missouri  Subregion  (table 23).
Table 24 shows the distribution of farm numbers by
value of farm products sold. Approximately 39 percent
of the farm units sell more than $10.000 worth of farm
products, while at least 21 percent sell less than $5.000

livestock product sales accounted for 70.6 percent of worth of farm products.

total sales, as compared to 53.6 percent for the Nation.

Table 23 — VALUE OF CROPS AND LIVESTOCK AND LIVESTOCK PRODUCTS SOLD,
BY SUBREGION, 1959 and 1964

[‘ = 1959 L 1964
Livestock Livestock =
and Percent and Percent
Crop Livestock Total of Crop Livestock Total of

Subregion Sales Products Sales Total Sales Products J Sales Total

(S Thousand) (S Thousand)
Upper Missouri 121.684 LE3 177 234861 5.10 124,228 112,954 237.182 4.64
Yellowstone 43512 121,011 164,523 3.57 50.753 118,072 168.825 330
Western Dakota 46,149 176.170 222320 483 75.337 162.876 238.213 4.60
Fastern Dakota 114,346 388,972 503,018 10.92 202497 449 380 651877 12.76
Platte-Niobrara 262,792 §87.374 850,166 1846 248.595 088671 937.266 [8.34
Middle Missouri 275967 985,912 1.261.879 27.40 330,596 1.095 807 1426403 27.92
Kansas 355,134 374.050 729,184 15.83 3096015 470477 780,092 15.27
Lower Missouri 162.644 477.003 639,648 13.89 197425 472205 619,630 13.11
Missourt Region 1,382,228 3,223,669 4.605.599 100.00 1.539.046 3.570.44) 5109487 100,00

Table 24 — NUMBER OF FARMS BY ECONOMIC CLASS, BY SUBREGION, 1964

1 Missouri Region

Subregion
Upper Yellow- | Western | Eastern Platte- Middle Lower [ Total TP(‘rccn( of
Class of Farm Missouri | stone Dakota | Dakota | Niobrara * Missouri | Kansas | Missouri | All Farms
Commercial Farms (13,007) | (8,960) | (18.378) | (49.801) | (50.854) [ (59.694) | (50.227) | (63.581) | (314.502)| (82.7)
Class | 1,008 755 719 1.577 5.058 4968 2.716 1.732 18,533 49
Class 11 2.530 1,501 2.164 5. 148 8.658 11.086 6,440 4.789 42316 k1.1
Class I11 4.007 2476 5275 15,199 14.080 1 8.886 13.876 12,493 86.292 227
Class IV 3.104 2,161 S.835§ 16964 12.899 14,731 14.832 17,333 87.859 3.1
Class V VT2 1442 3.215 8407 7.566 7.833 9513 17.061 56.762 149
Class VI 633 625 1.170 2.506 2,593 | 2,190 2880 10,173 22740 6.0
Other Farms (1477 | (1.615) | (1.721) | (4.381) | (6.800) | (7.693) | (8.397) | (33.480) | (65.564) | (17.3)
Part Time 908 1.043 968 1,952 3.662 3910 4421 19.523 36.387 9.6
Part Retirement 508 547 721 2.394 3,110 3,770 31968 139136 28951 7.6
Abnormal 61 20 32 35 28 13 11 21 226 01
Total, All Farms (14.484) 1(10.575) [ 120.099) [(54.582) | (57.654) | (67.387) [(58.624) | (97.061) [(3R0.066) | (100.()

Source: UL S, Department of Commerce, Burcau of the Census, Agriculture Census, 1964
I The 1963 Census of Agriculture grouped farms into two major categones  commercial and other farms
classification and the determunation of economic class s as follows

I'he basis for thas

Class of Farm Value of Farm Products Sold

! 540,000 and over

n 220,000 to $39.999
1t S10.000 to $19.999
v S S.000 to S 9999
v £ 2,500 to § 4,999

Vile b} SO0 to § 2499
*Provided the operator was under 65 years of age, and (1) did not work off the farm 100 or more days. and (2) nonfarm
meome of operator and his family was fess than satae of frem praducts sold
“Other farms™ were divided into three economic classes as follows
a. Parttime  Feonomice class VI farms fahing to meet criteria (1) or (2) above
b, Partretirement  Value of products sold of $50 to $2.499 with operator 65 vears old ar over
¢. Abpnormal  Farms that do not (it other census definitions




Agricultural Production

Few other major regions in the Nation equal the
Missourt Region in the proportion of land producing
food and other commodities. Only about 18 percent of
the Nation'’s land is in the region, though the region
contains almost 25 percent of the tarmland and the same
percentage of the cropland. Because of the high degree
of specialization, the region produces larger than pro-
portional shares of grain and meat. It regularly produces

Large Combines Are Examples of Modern
Production Efficiency

e Lo

a third or more of the Nation’s wheat and 1s commonly
known as the “bread basket™ of America. The region’s
share of total production of feed grains is somewhat
smaller. It produces about 30 percent of the Nation’s
sorghum. barley. and sugar beet crops. and 20 percent of
its corn and oats. In addition. the region produces 40
percent of the Nation's rye and 50 percent of the
flaxseed. The region also produces one-fourth ot the
Nation's red meat animals cattle, hogs, and sheep

The region’s share of grain and meat production iy
large in comparison to its share of the Nation’s Lind
This share of the Nation’s output has been accomplished
with only 1l percent ot the Nation’s agricultural
employees. Historical production ot crops and livestock

is shown in tables 25 and 26, respectively

I'he preceding discussion of agricultural character
istics has been concerned with average values by sub-
regions. Subregions, however. are dehineated by dramage
areas on political boundaries which transcend a wide
range of chimatic. topographic, and soil conditions. Such
factors are closely correlated to specific types of turming
and ranching operations which have developed to best

utilize the natural environment

Types of tarming and ranching operations can gener-
ally be grouped according to land classification (see
description in the Land Resources Availability Appen-
dix) more satisfactorily than by subregions. Figure 7
illustrates this system and identifies seven general types
of farming regions and 40 land resource areas in the
basin.

In general. ramnfall belts range from a favorable
subhumid environment in the lower part of the basin
and eastern plams to a semi-arid to arid environment in
the western area. With this transition tfrom east to west.
cropland gives way to grassland. farm size mcreases.
operations change from farms to ranches. and the
density of farm population declines. This general ch-
matic transition is interrupted at points by physi-
ographic features such as the Ozark Plateaus and Black
Hills and by soil conditions such as the Sand Hills. Flint
Hills, and Badlands which create uniquely difterent
farming types from the general area. Water resource
development, particularly irrigation, has also moditied
natural limitations and allowed areas ot diversified crop
production and higher intensity production than sur-
rounding areas.

Livestock production and types of enterprises gener-
ally associate with the use of the land. Cow-calt
operations and sheep grazing, typically found through-
out the region. are the principal livestock enterprise
the mountains and plains of the northern and western
parts. A large portion of the cattle and sheep production
in the Upper Missouri. Yellowstone. Western Dakota.
and the western two-thirds of the Platte-Niobrara and
Kansas subregions is sold as feeders for fimishing else-
where. Finished cattle and sheep from feedlots are
concentrated in the Middle Missouri, parts of the Lower
Missouri, the southern part of the Fastern Dakota, and
castern Kansas and Platte-Niobrara subregions, generally
assoctated with feed-grain producing areas of the region
There seems to be a trend, however. toward the
movement ot feedlots into the southemn and western
plains. The South Platte valley in Colorado. and the
Platte and Elkhorn valleys in Nebraska. and certam arcas
of western Kansas are becoming important feeding arcas
Such movement may be partly attnibuted to the western
advancement  of  nonungated  feed  grams, such as

sorghums, nrigated feed grams. chimate, and market and

processing trends




FIGURE 7
LAND RESOURCE REGIONS AND
MAJOR LAND RESOURCE AREAS
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Table 25 — HISTORICAL PRODUCTION OF MAJOR CROPS, MISSOURI REGION,

WITH INDEXES OF PRODUCTION

‘ Index th Production (»l‘l'-l‘)’—' |0(l)

| Unit . Production - el [

ltem (Thousand) 1949 1954 | 1959 ‘ 1964 1949 1954 1959 | 1964
Wheat T Bu 284,407 297316 | 339.928 i83.241 | 100 104 | 120 | 135
Ryc¢ Bu 6.169 7434 | 6612 11.725 | 100 120 | 107 | 190
Oats Bu 225,253 320:112 | 168057 | 176474 | 100 142 75 78
Sorghum Grain Bu. 15,481 40,941 [ I38.827 7 1 153,739 100 204 897 993
Com. Gran Bu 609678 SI8.667 | 800080 623,763 ] 100 NS 131 102
Barley Bu 53,569 68.333 ‘ 98.5758 84.029 ‘ 10O 128 184 157
Commercial Potatoes Cwt 11,921 9.044 ‘ 7.840 | 5028 100 76 66 13
Dry Beans Cwit 3.875 3,859 3,675 ‘ 2,807 100 87 95 | 72
Flaxseed Bu. 10.030 13,653 i 7.282 10,087 100 136 73 1 101}
Sugar Beets Lon ilol 3,437 4.608 ‘ 5,845 | 100 109 146 185
Sovheans Bu 8.040 32,462 42,559 ‘ 76.396 | 100 104 529 | 950
Noncitrus Fruits ACTes 52071 36,520 30560 26969 J 100 70 sS4 : 52
Vegetables tor Sale Acres | S.680 I 29 360 30,030 24.747 l 100 64 6b sS4

Source: Agricultural Census, 1949, 1954, 1959, and prehminary 1964,

Table 26 ~ HISTORICAL PRODUCTION OF LIVESTOCK AND LIVESTOCK PRODUCTS, MISSOURI REGION,

WITH INDEXES OF PRODUCTION

Production

]
Uit el SN M

Item Sold (I'housand) 1949 1954
Cattle and Calves Head 8470 { 10,501
Hogs and Pigs Head 14,237 | 12,177
Sheep and Lambs Head S 403 ‘ S 966
Chickens Head 35 050 ‘ 33.862
Brotlers Head | 13,196
Turkevs Head 31326 4.987
Chicken Fggs Doz | 345,382 320,381
Milk L bs | 2.703.167 3 449 887

1 Not reported in 1949,
Source: Agricultural Census, 1949, 1934, 1959 and prelimi

FOREST RESOURCES

Forests of the Missourt Basin are largely concentrated
in the Lower Missouri Subbusin and adjacent tibutaries
in the southeast. and the mountains in the northwest
(table 27). In the Lower Missouri Subbasin, woodlands
cover one-tourth of the land area and are almost all
privately owned. A long period of heavy griazing and ot
poor markets for forest products has resulted i an
accumulation of sawtimber stands. Halt ot the growing
stock volume is i sawtimber trees. but the stands
contain many cull trees and too few growing-stock trees
The volumes average only 860 board-feet per acre. The
sawtimber s almost entirely hardwood. 60 percent beng
oak. One-halt the volume s i trees 7 nches m
diameter at breast height or Lirger

The 22 million acres of forest land in the western
portion of the basin, comprising 73 percent of all torest
land in the basin, produce 65 percent of the commercial
forest products. A large proportion of these forest Lands
is federally owned. Elevation has an important bearing
on the distribution of forests and therr species compost
tion. In the western portion of the basin. trees seldom
grow at less than 4,000 feet above sea level. except along

nar

Index of Production

. = T T
1959 1964 | 1949 | 1954 [ 1959 [1904
4 Lo i -
12,426 15184 [ 100 | 123 | 147 IIEED
& % I (1 18651 | 100 86 | 120 | 131
7.349 6.377 100 110 | 136 118
36 801 ‘ 31.674 100 97 108 BIN]
14 8065 | 6133 I 100 112 46
6 N | Q417 | 100 150 2058 283
‘ 348 469 I 312,107 | 100 93 101 90
4 848210 6623069 | 100 28 179 245
pintan ) sEnie ) dse ok | A ] 04

1964

Table 27 — ACRES OF FOREST LAND BY CLASSES
CURRENT INVENTORY BY SUBBASIN

Commercial i Noncommercial Total

Forest Forest Forest

Subbasin Land! Land~ Land
(Thousand Acres)

Upper Missoun 5,500 | 1,711 7.211

Yellowstone 31606 | 1871 7.037

Western Dakota 2,218 | 206 2 424

Iastern Dakota 129 | 3 oo

Platte-Niobrara 4.150 | 978 5128

Maddle Missourn 1.019 1 1036

Kansas SO0 MU 20

L ower Missoun 6651 R f 85N

Missoun Basin rA AR | 040 W, 174

|
P borest land which s producing. or is capable of produg
g, crops of mdustoal wood and ot wathidrawn from
timber utihization by statute or adoumistrative regulation

Unproductive torest band maeapable ot producmg crops of
commercial mdustrial wood, Ths also mcludes produg
tive torest land withdrawn from commerc] timber use
through statute or admumistrative regulations

river bottoms. A big proportion ot the forest at low
clevations consists ot scrubby, low quality stands ot
funiper and ponderosa puie. Most of these fow areas are
classed as noncommercial, The  commercial  forests

which  consist mostly of stands of  lodgepole  pine



Douglas e, spruce. and ponderosa pine. are located at
somewhat higher elevations. For the most part, these are
along the castern slopes of the Continental Divide and
on 4 number of mountain ranges to the east. At still
higher elevations extending to the upper timberline,
there are additional noncommercial areas of rugged sites

with scrubby trees, largely subalpine fir, whitebark pine

and spruce

Pulpwood is One of the Products Harvested in the Lewis
and Clark National Forest. Montana

Timber Inventory

The sound wood in the bole or trunk of Live growing

trees, cull trees, and salvable dead
forest land makes up the basic timber inventory in the
basin

The total volume of sound wood in forest growing

stock over 5 inches in diameter is 191 billien cubic

teet : Sixty-five percent of 1t s in sawtimber-size trees
(softw | t1 9 inch id hardwood tree

11 he diameter at breast height and sutticiently
tratght and sound 1 ntaim one or more | 2-toot saw
logs). This wood, 85 pe nt which 1s sotftwood. 1s
both the base tor tuture timber growth and a stockpile
of standing logs t which idustries may draw then

Timber Growth and Cut

Comparnison ot timber growth and cut provides a

rough indication of the degree of undercutting or

overcutting. Net annual growth ot all growing stock in

the Missourt Basin s estimated to be 306 million cubic

I Growing timber is measured i terms of cubwe feet and
mcludes all trees over S anches o duometer at breast hewght
iwtimber s measured i terms of board feet and includ

only trees over 9 anches i dumeter at breast heht

feet, while growth per acre amounts to about 13 cubic
feet. Growth of sawtimber totals 961 million board-feet
The forest land area as a whole is currently producing
only about one-third of the timber volume of which 1t 1s
capable. Most of the timber stands. particularly in the

western portion of the basin. are old-growth forests. In

this section, most of the sawtumber stands are over-
mature and subject to heavy mortality loss

Fumber cutting is low, amounting to 104 million
cubic feet in 1962, or about 34 percent of the net
annual growth. The sawtimber cut of about 554 million
board-feet was 57 percent of the growth. Timber
products in the basin totaled 1389 million cubic feet in
1962, ninety-two percent ot this from roundwood and
the balance from plant by-products. About 461 miilion
board-feet were produced from saw logs comprising 55
percent of the total output from roundwood. Seventy-
tive percent of the saw logs was cut in the western
subbasins. Another 471.000 cords. or 26 percent of the
total output from roundwood. were used for tuelwood.
chiefly i the Lower Missouri Subbasin. The cut ot
veneer logs and pulpwood together totaled 6 percent. An
additional 15 million cubic feet were used for industrial

wood and minor products

MINERALS

Mineral resources in the Missourt Region can be
discussed conveniently if grouped into three broad
categories  metallics, nonmetallics. and fuels. The tol
lowing discussions on each ot the minerals groups
proceed in terms of available resources. historic and
current  production, and markets for each group of

TeSOUrCes.

Metallics

Metallic mineral resources are generally assoctated
with mountaimous areas and their peripheral outwash
plains. This generalization is clearly applicable to the
region. Metallic ores are produced in significant quanti
ties in the western part of the region from the
mountainous areas of central Montana. central Wyo
ming. north-central Colorado. and the somewhat isolated
Blick Hills of South Dakota (figure 8)

Metallic mining in the region has followed a rather
ty pical sequence of development. The mitial attraction
was the discovery and production of precious metals
(gold and sitvery i the Black Hhlls of South Dakota and
in the Rocky Mountains of central Colorado and
west-central Montana during the last halt of the 19th
century. Subsequently . the geologically associated and
deeper-seated vems of base metals (copper. lead. and

zinc) were explotted. More recently. ferroalloys and

minor metals, such as tungsten, vanadium, chromium



FIGURE 8
COUNTIES PRODUCING METALLIC ORES, 1910-1963
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low-grade iron deposits in South Dakota and Wyoming
Extensive deposits of alumina-bearing igneous rocks and
clays occur i the region and have been investigated in
the recent past. Areas of low-grade chromium minerali-
zation are known, and recent copper and molybdenum
exploration activities along the Continental Divide re-
portedly have proved encouraging. Advancing tech-
nology and the insatiable demand for metal seem certain
to tavor further orderly development of metallic mineral

resources in the region.

Nonmetallic Minerals

Nonmetallic minerals tnclude a broad array of con-
struction materials  (sand. gravel, stone. clay, etc.),
several fertilizer minerals (phosphate, potash. and
gypsum), and numerous minerals tor chemical and other
miscellaneous uses (fluorspar, feldspar, lime. mica. and
salt). Some nonmetallics satisty a wide spectrum of
demands. For example, gypsum, a calcium sulfate
mineral, is used in the manufacture of wall board. in soil
conditioning, and as a source of elemental sulfur.

Almost every county in the Missouri Region has
recorded annual production of nonmetallics (figure 9).
The bulk of this output is consumed locally to meet
needs of the construction industry at a minimum
transportation cost. While many of the nonmetallic
minerals are found in most parts or the basin, they are
mined only where it is economically feasible in terms of
local demand. The more valuable chemical and fertilizer
minerals, as well as some construction minerals, are
processed locally and marketed regionally, nationally.
and, in a few instances, world wide.

The Upper Missouri Subregion contains a high con-
centration of nonmetallic mineral resources. Virtually
every county has some deposits and three-fourths of the
counties are producers. Another area of concentration of
nonmetallics is in the extreme lower region where all but
seven counties contain economic nonmetallic mineral
deposits.

The production of nonmetals is highly dependent
upon the construction industry. which, in turn. is
correlated with and a function ot population growth.
Thus. the demand for nonmetallic minerals 1s expected
to be directly proportional to the increase in population
in the region. Sand, gravel, and stone are the principal
nonmetals and are available in sufficient  quantity
throughout most subregions to meet foresecable de-
mands. Cement minerals also are plentiful. and studies
have shown substantial reserves in parts of Colorado.
Kansas. Missouri. Montana. Nebraska, and Wyoming
Clay is abundant in all but mine dispersed subareas
throughout  the region,  Colorado,  Montana., and
Wyoming having especially large deposits. Major deposits
of gypsum are found m Montana, Colorado. and
Wyoming. Limestone is avatlable i the western and

southeastern portions of the region and in the Black
Hills area. Overall, the Missouri Region is well-endowed
with nonmetals

Aside from the market for construction materials
other outlets for nonmetals can readily be idenufied
The primary markets for bentonite clays are the petro-
leum industry which uses such clays in dnliing mud. and
the taconite-processing plants where it serves as a bmnder
for iron-ore pellets. Bentonite is used also as a binder tor
foundry molds and as a seal i lining ponds and ditches
Bentonite producers seem assured of a stable market in
output because of newly developed uses.

Lime is required in both construction and non-
construction activities. In Nebraska and Colorado. it 1s
used primarily in sugar-beet refining: whereas. m other
region states it is used predominately in the construction
industry. Phosphate resources along the western edge ot
the region in Wyoming and Montana hold some promuse
for future production.

The anticipated pressures of increased population and
greater per capita demand, normal features in orderly
growth of the regional economy. should lead to further
development of the region’s nonmetallic  mimeral

resources.

Fuels

Mineral fuels. as a group. constitute the greatest
mineral resource now in production i the region
Reserve statistics that have been widely published point
up the vast potential of coal deposits. Oil and gas
production in the region has been valued at approxi-
mately S1.4 billion annually in recent years. representing
about two-thirds of the total mineral production
Region-wide. production of the petroleum industry has
increased since World War I, paralleling a national trend.
Nationwide. proven reserves of petroleum topped out in
the mid-1950°s. and have not changed significantly since.
Proven reserves in the region also topped out in the
mid-19507s, tollowed by a marked decline. In contrast to
the limited reserve picture. the demand tor petroleum
products continues in an uninterrupted but moderate
growth trend. Reserves of petroleum and natural gas
now approximate a 10- to 12-year supply at the current
rate of production.

Within the region. petroleum reserves are of the
heavier concentrations primanly in Subareas 2B, SA_and
3B (figure 10). Reserve statisties indicate a short supply
of natural gas and petroleum. but this condition retlects
normal policy of the petroleum mdustry to cite only
proven available reserves rather than potential reserves
Possible declines i ultimate production usually e
determined more reahistically when based on gealogists”
estimates of total available petroleum

Petroleum and natural gas production is expected to

continue at least to the vear 2000 m the westemn




FIGURE 9 |
COUNTIES PRODUCING NONMETALLICS i

(OTHER THAN SAND AND GRAVEL) 1910-1963

LEGEND




FIGURE 10
ESTIMATED CRUDE-OIL RESERVES
BY SUBAREAS, 1965
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Missouri Region. Subarcas 4A, 7A, 7D, 7k, 8C. and 8D
in the castern portion have signiticant though relatively
smaller resources. Oil and gas fields are shown on
plate 2.

Leveling oft of the national petroleum reserves and
the decline in the Missouri Region reserves stem from
several economic and technical factors. Probably the
most direct cause of the decline in the region reserves is
the continuing attraction of otfshore exploration in the
Gulf of Mexico and on the Pacific Shelt where impres-
sive discoveries have been made. Low-cost foreign crude
oil is another important reason for reduced exploration
in the region.

Although proven domestic reserves represent only
10- to 12-year supply. it is unlikely that either the
Nation or the region will exhaust their resources during
the remainder of this century. Furthermore. the advent
of synthetic liquid fuels from coal and/or oil shale seems
certain, adding to the complexities of projecting petro-
leum output. The resource base in the region is assumed

to be capable of providing some further growth of

petroleum output at least to 1980, Beyond 1980. a
marked increase in petroleum production i the region is
not likely and a downturn i output is a disunct
possibilitv.  The reserve picture is not expected to
improve. Thus, petroleum production is expected to
increase moderately through 1980, to top oft by 2000,
and to decline thereafter. Meanwhile, proven reserves
will diminish yearly at a moderate rate constantly
narrowing the production-reserve ratio.

In contrast to the petroleum reserve picture, the
coal reserves in the region are very substantial (fig-
ure 11). Missourt Region States have more than 450
billion tons of recoverable coal reserves. or about 55
percent of the Nation's total known recoverable reserves
(recoverable reserves are estimated conservatively by the
Bureau of Mines as one-half of the resource). With the
exception ol Nebraska and the small southwestern
section  of  Minnesota, the other eight states have
substantial coal reserves. North Dakota. Montana, and
Wyoming possess the bulk of the reserves, or at least 350
billion tons of recoverable coal.

The largest consumers of coal in the region are the
steam-electric power generation plants. The market for
coal, as well as tor all fuels, is characterized by vigorous
nterregional competition i which comparative costs are
all.important-cost ot tuels per milhon BTU. cost of
energy  conversion, and cost ol electric power trans-
mission. A primary market for coal is assumed to be the
Federal Power Commussion’s study Areas L™ and “O”
comprising the FPC West Central Region. These arcas
mclude  castern Montana and  most ol Colorado,
Wyoming, North Dakota, South Dakota. and Nebraska
Although the Pacific Northwest and other adjacent areas
ultimately may become signiticant markets for Missourn
regron power. competiion by Canadian and - other

suppliers and the cost of high-voltage transmission make
study Areas “L™ and O™ a more realistic market area.

Fuel requirements supplied by coal have been de-
clining, except for the last several years. The recent
uptrend reflects improvements in coal mining and
transportation techniques, increases in the efficiency of
converting coal energy into electric power, and a rising
number of coal-fired thermal-electric powerplants. espe-
cially in North Dakota near the extensive lignite beds.
According to the FPC. by 1980 the steam-electric
power-generating capacity is expected to be 58.9 percent
of total installed capacity in the Upper Missouri Sub-
region and 67.1 percent of total installed capacity in
Colorado and Wyoming (Area “O7). In the same year.
nuclear plants are expected to comprise 5.5 percent of
the total installed capacity in Area “L7 and 8.6 percent
in Area “O". Nuclear capacity is expected to expand
more rapidly beginning about 1980.

The Nations output of coal was about one-half
billion tons annually during the mid-1960’s. Because of
limited regional market demand and other economic
factors, the Missouri Region has supplied only 12 to 15
milhon tons of coal annually, or about 3 percent of the
Nation’s total output. About half of the Nation’s output
is consumed by electric utilities while in the region more
than 60 percent of the coal production is so consumed.

Nationally. there are indications that the electric
utility market utilizing coal may have reached a peak.
However. in areas of the region where coal is accessible
at very low cost, some further development of coal-fired
electric utilities is probable. The established utility base
and additional need for coal to feed new, enlarged. and
planned thermal plants may well presage turther modest
growth in coal mining activity and orderly development
of the region’s coal reserves.

Because of vast reserves and low cost availability of
Missouri Region coals. it appears that a synthetic tuels 3
industry not only should develop. but possibly the
region may overcome its handicap of low quality coal

and market solation to acquire a disproportionately
large share of the national fuels market. Factors that
will determine the timing. location, and size of 4 possible
nationwide synthetic fuels mdustry are numerous and
complex. Technology now exists for producing synthetic
liquid fuels, but 1t 1s not yet competitive with conven-
tional sources of petroleum products. Moreover. the cost
of conventional petroleum products has been declining
in terms of real dollars since World War 11 almost
without mterruption Thus. improvements in synthetic-
fuels techniques must be measured in dramatic propor-
tions i order 1o overcome  petioleum’s  favorable
competitive position

Projections of coal output based upon a multitude ot
unknowns are not prudent in narrowly defined terms
However, some broadly based assumptions seem fairly
valid m the mud 1960°s and may pomnt the direction of
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FIGURE 11
COAL FIELDS AND RESERVES, JUNE 1965
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coal resource development, if not the magnitude. First,
it does not seem reasonable to anticipate any large
synthetic fuels output in the Nation before 1980.
Second, if a synthetic fuels industry of substantial
capacity does develop atter 1980, the northern regions
of the Nation and the Missouri Region in particular
would be in a favored position because of the vast coal
reserves, in contrast to limited petroleum reserves and
the remoteness of Atlantic and Gulf Coast low-cost oil
imports. And third, the future of synthetic fuels. as well
as conventional carbonaceous fuels, more and more will
depend upon their environmental acceptability in a
soclety wherein the pressure of population growth now
seems destined to require an even greater rate of growth
in total energy output.

In summary. coal output in the region seems assured
of a firm market in meeting electric utility needs
through the end of the century, including some further
growth in such requirements continuing into the 1970s.
Other important increases in coal output for currently
conventional markets are not foreseen atter 1980. New
markets for coal, in synthetic fuels production and in
chemical industry uses, offer the greatest potential for
developing the region’s coal resources. Such markets, if
they do materialize, could be expected to exert strong
demands upon the region’s land and water resources. as
well as its coal, probably by 1980 or soon thereafter.

PUBLIC FACILITIES AND SERVICES

The purpose of this section is to present a curreat
picture of transportation, communication, and electric
power facilities an' seivices in the Missouri Region.
These elements seive industry, as well as social and
economic demands of the people residing in the region.
Although the transportation facilities and services are a
portion of the greater national network, they facilitate
the shipment of raw materials and finished goods and
the transportation of people within the region. Modern
communication systems enable rapid to instantaneous

exchanges of information vital to the conduct of

business and n response to the cultural and social needs
of the general populace. The generation, transmission,
and distribution of electric power within the region and
interconnections with other areas have rapidly improved
within recent years to the point where industrial and
household needs are being served as adequately as any
area in the Nation. These three industries are basic in a

sense that they provide services vital to the growth of

the region’s economy. Employment within these indus-

tries is included within the broad classification of

noncommodity-producing or service industries. Seg-
ments within each of these three industries are unique
from the standpoint that their pricing is subject to
governmental regulation. There will be no attempt in the
following discussion to isolate future growth of these

36

industries since it will follow to a degree the expansion
of the economy in general.

Air Service

Air transportation in the region, although less exten-
sive than in other more densely populated areas of the
United States, is growing rapidly with the development
of air service to the smaller urban areas of the region.
This expansion and development is taking place within
the so-called feeder airlines. which link minor urban
markets to cach other and to major markets. The
region’s major cities within the air transportation net-
work are Kansas City, Denver, Lincoln, and Omaha in
the South; and Billings, Great Falls. Sioux Falls. and
Bismarck in the North. These cities are all served by
major airlines and by regional feeder lines, and intra-
regional service and nonstop services to the Nation's
metropolitan areas are provided. Figure 12 shows the
scheduled airline routes within the region in the late
1960’s.

Two major problems facing air transportation in the
region are: (a) inclement weather during the winter
months, which is cause for bypasses of some stops. and
(b) limited airport facilities, especially in many of the
smaller communities. Generally speaking. air service in
the region is growing. and indications are that it will
continue o grow.

Railroads

The system of railroad routes in the region developed
during the railroad building period of the mid and late
19th century. As such. there is an east-west general
orientation of the railroad system. While north-south
routes exist and are adequate. the flow of traffic is
primarily east-west. Figure 13 shows the major railroad
systems within the basin.

The railroad industry within the region is of partic-
ular interest. This industry is in the process of under-
going a transition from its historic role as the major. and
in some cases, sole carrier of goods and services. Today.
railroads are faced with intense competition from all
types of carriers within the transportation idustry.
From the airlines and commercial motor carriers. the
raifroads are facing competition for the carriage of
people. Based upon trends in the volume of passenger
traffic. it appears that railroads may be eliminated trom
the passenger traffic business. This may be both an
economic inevitability and a choice on the part of the
railroads.

Railroads are also facing icreasing competition trom
bargelines and pipelines. This competition s for the
transportation  of commodities. primarily  low-valued
bulk commodities. However. competition  between




FIGURE 12
AIRLINE SERVICE
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FIGURE 13
RAILROAD SYSTEM
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barges and rails for these bulk-type commodities s not

nearly so intense in the Missount Region as it is in other
regions of the Nation. Railroads will remain competitive
within the Missourt Region e the carriage of commodity
tratfic.

Pipelines

One of the most economic and dependable forms of
transportation - the Missourt Region is the pipeline
(figure 14). The source of heat and energy, as well as
lubricants. chemicals, and other by-products, tor indus-
trial and domestic use would be somewhat lacking
without the pipelines of the region. Principal commodi-
ties transported by pipelines, are crude petroleum,
petroleum products, and natural gas. The crude lines
extend trom production areas to refineries. sometimes
located in or near the production tields and sometimes
in principal market areas. The product lines are con-
necting links between natural gas processing plants, oil
refineries. and the markets. Unless natural gas has certain
impurities. little treatment is required. and the pipelines
extend from the production fields to the market areas.

The petroleum and natural gas fields in the region
(plate 2) are i the western and extreme southern
portions. The larger portion of their market area is. on
the other hand. in the more populous eastern portion of
the region. A share of this market area is served by
production areas lying south of the region in Oklahoma
and Texas. Distribution and density ot pipelines. as
shown in figure 14, illustrates relationship between
production and market areas.

Pipelines, like electric transmission lines. are specialty
carriers or modes of transportation. Unlike other forms
of transportation. they can facilitate only a one-way
movement of commodities. Although burdened with a
relatively high initial capital investment in facilities,
pipelines do operate at relatively Tow cost. depending on
the load factor or level of use

Natural gas pipelines are confronted with additional
operating problems, especially in the Missouri River
Region where seasonality of demand for space heating
uses is subject to wide fluctuations in temperatures. An
efficient and economic load factor s gained when
markets can be obtained in particular industries that are
able to contract for purchase on an interruptible service
basis and in industries whose peak demand occurs during
the summer months. the slick season for houschold
heating demands. Lower rates may be oftered for
off-season demand to interruptible service customers in
order to mamtaim a satisfactory load factor. Several
natural gas  transmission  companies - the  Missouri
Region utilize underground storage of gas 1o improve
operating load tactors

Future development and use of pipelines will be
subject to many variables and conditions. Not the least

of these is the continued avaitlability ot crude petroleum

and natural gas (discussed in the section on the
availability of munerals). Among various technological
advances that might be forthcoming and which could
change the resource picture in the Missouri Region and
have an impact on the pipeline mdustry. are the
liquefication of natural gas, gasification ot lignite. and
the use of coal or lignite slurry (suspension m a watery
solution). Other products may also be found to be
feasible for pipeline transport. Expansion of the poten-
tial market will be directly related to projected growth
of population, income, and certain types of employ-
ment.

Waterborne Transportation

As an aid to navigation on the Missouri River. Federal
expenditures were made for snag removal in 1824 Later
in the 19th century. additional expenditures were made
for the initiation of bank stabilization and erosion
control. Further improvements were authorized trom
Sioux City to the mouth of 1912, At present. commer-
cial navigation on the Missouri River occurs between
Sioux City and the mouth. Completion of improvements
on the 9-foot minimum depth channel is scheduled
the near future. The navigation system includes not only
channel improvenments but also upstream  reservoirs,
which are integrated to supplement flows along the
lower stretches of the river as needed (figure 15)

Aside from the natural and manmade barriers to
water transportation on the Missourt River. which hmut
the season and the geographic service area. there are
other characteristics of the market which determine the
shipment of goods by barge. Commodities shipped by
water move slowly and at trequent mtervals. conse
quently. they cannot be subject to spoiluge or deteriora
tion. Typically, the commodities are himited to low-value
and high-bulk items which require long hauls. Both the
shipper and buyer usually must hold large mventones. so
commodities cannot be those subject to frequent price
fluctuations, depreciation, or obsolescence. The need for
large terminal storage facilities 18 somewhat alleviated

since the barge offers a convenient storage tactlity to the

benefit of both the shipper and buyer

Barge Traffic on the Missourt River Below Siouy City
lowa, is Becoming Increasingly Important in the
Shipment of Bulk Commodities
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Because of the relatively large operating module (a
2.000-ton barge), this mode of transportation becomes
economically feasible to the barge owner only when a
designated minimum-size shipment is reached. The
out-of-pocket expense tor moving an empty barge is
nearly the same as for a tully loaded barge. Except tor
terminal cost per ton, costs for barge lots would almost
be the same as for less-than-barge lots. Hence, the larger
the volume of tratfic being shipped, the lower the per
unit costs may be. Either the individual buyer at the
terminal is large or the terminal market is large enough
to absorb large volumes of individual commodities. The
relatively low line-haul cost associated with barge traffic
becomes more significant as the distance traveled is
increased and works to equalize the relatively high
These factors establish a minimum
shipping distance within which barge tratfic is not
competitive with other modes of transportation com-
monly assoctated with short hauls. Usually. both shipper
and the buyer are located on or near the river, because
when other forms of transportation are needed for
trans-shipment the relatively low costs of barge transport

terminal costs.

are offset.

Of the 11 Standard Metropolitan Statistical Areas in
the region, only four are located on the navigation
channel of the Missouri River. The nature of commodi-
ties and markets available to these metropolitan areas
may act as limiting factors to the growth and develop-
ment of barge tratfic. Almost two-thirds of the present
tonnage movement is downstream. A more equitable
balance of movement upstream is essential to a more
economic and efficient traffic pattern. Gross tonnage of
commercial barge movement on the Missouri River was
2.6 million tons in 1967, an increase of 85.7 percent
over 1960. Historic and projected traftic on the Missouri
River, measured in ton-miles. is presented in table 28.

Table 28 - COMMERCIAL BARGE TRAFFIC,
MISSOURI RIVER, HISTORICAL AND

PROJECTED
Year Tonnage Traffic
(Thousand Tons) (Thousand Ton-miles)

1955 435 186,291

1960 1441 658818

1965 2,272 1.003,035

1967 2.590 1,200,000

1950 ' 2,605,000

2000 3,200,000

2020 3,300,000

In terms of commodity shipments by barge, farm
approximately
60 percent of the total tonnage. In 1967, 91 percent of

products presently account  for

the downstream tratfic consisted of farm products and

8 percent was food and  kindred products. Among

principal commodities shipped upstream were chemucals.

42

32 percent; nonmetallic minerals, 18 percent. food and
kindred products, 17 percent. stone and clay products,
14 percent; petroleum products. 10 percent: and metal
products 9 percent. Waterway construction materials of
an intraport variety are not included in commercial
water tonnage statsties.

Highway Systems

Highway and air transportation are the two modes of
transportation which are experiencing continued expan-
sion in both commercial and noncommercial use. These
two modes of transportation also share a common
problem in that their concentration of markets is in the
urban areas and it is in these areas where the greatest
demand for expanded services and facilities exist. The
Missouri Region has four east-west and three north-south
interstate highway routes. In addition, there are numer-
ous Federal and State highways providing intra- and
inter-basin routes. Only the main arterial network of
highways is shown in figure 16.

In 1960, the nine-state area' had about 864,500
miles of highway, or 24.4 percent of the Nation’s total
highway mileage. Of the area’s total. 53.700 miles were
municipal roads and 483,100 miles were rural surfaced
highways, or 12.5 and 22.3 percent of the Nation’s total
mileage in these respective categories. The balance of the
roads in the area was classified rural nonsurtaced. By
1965, total highway mileage had increased in the area to
about 883 500 miles, but its share had dropped to 23.9
percent of the Nation's total highway system. While
Muincipar highway mileage in the area had increased
about 3 400 miles. its share of the total had decreased to
11.3 percent. Rural surfaced mileage had mcreased
47.000 miles. or to about 23.0 percent of the national
total. The area currently has 7,377
interstate highway. or about 18.0 percent of the national
system. By 1965, 3974 miles of this system had been

miles of designated

open to traffic in this area. representing 8.8 percent of
the total interstate system open

Somewhat indicative of the amount of overall traftic
in the area is the number of motor vehicle registrations
Automobile registration, including taxicabs. i the nme
state area in 1960 was approximately equal to the area’s
share of the Nation’s population, 8.7 percent in 1960
and 8.5 percent in 1965, Total motor vehicle registration

! The nine state area, for the purpose of this discussion,
consists of Colorado, Towa, Kansas, Missourt, Montana
Nebraska, North Dakota, South Dakota, and Wyoming,
having o total of 217 percent of the Nation's total area
and, 1in 1960, 8.3 percent of the population and, m 1965,
K.0 percent. In contrast, the Missourt Region had 14 4
percent of the Nation's area and.m 1960, had 2.4 percent
of the population. The nme state<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>